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SURFACE WATER SUPPLY OF COLORADO RIVER BASIN,
1915.

AUTHORIZATION AND SCOPE OF WORE.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1915.

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

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 of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carried
the following item and appropriations:

For gaging the streams and destermining 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, 1895-1916.

1805 - e $12, 500
T 20, 000
1897 to 1900, inclusive. ... .. .. ..l 50, 000
1901 to 1902, inclusive. ... ... ... . ... ... ... 100, 000
1903 to 1906, inclusive. ... ........... . 200, 000
2907 - i 150, 000
1908 to 1910, inclusive.... ... .. . ... .. ...l 100, 000
1911 t0 1916, InCIUSIVe. o cee et 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assising in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page-13.

Measurements of stream flow have been made at about 3,800 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1915, 1,350 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements were made at other points.

7



8 SURFACE WATER SUPPLY, 1915, PART IX.

In connection with this work data were also collected in regard
to precipitation, evaporation, storage reservoirs, river profiles, and
water power in many sections of the country and will be made
available in the regular water-supply papers from time to time.
Information in regard to publications relating to water resources is
presented in the appendix to this report.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off”’ or ““dis-
charge”’—is expressed in various terms, each of which has become
associated with a certain class of work., These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in depth 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 rectangle 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 by the use of the factors given
in the tables of convenient equivalents (p. 9).

“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 depth in inches” is the depth to which an area would
be covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing run-
off with rainfall, which is usually expressed in depth of 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 expression
“relation of gage height to discharge.”

“Control,” a term used to designate the section or sections of
the stream below the gage which determine the stage-discharge rela-
tion 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 surface of the river would
fall if there were no flow.
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CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Discharge Run-off (depth in inches).

(second-feet

per square

mile). 1day. | 28days. ! 29days. | 30days. | 31 days.

1. 0.03719 1.041 1.079 1.116 1.153
2. .07438 2.083 2.157 2.231 2.306
3. 11157 3.124 3.236 3.347 3.459
4. . 14876 4.165 4.314 4.463 4.612
5. .18595 5.207 5.393 5.578 5.764
6. .22314 6.248 6.471 6.694 6.917
7. . 26033 7.289 7.550 7.810 8.070
8. .29752 8.331 8.628 8.926 9.223
9. .33471 9.372 9.707 10.041 10.376

NotE.—For part of month multiply run-off for 1 day by the number of days.

Table for converting discharge in second-feet into run-off in acrefeet.

- acre-feet).
Discharge Run-off (ac ot)
(second-

feet). 1day. | 28days. | 29days. | 30 days. | 31 days.

55.54 57.52 59.50 61.49
111.1 115.0 119.0 123.0
166. 6 172.6 178.5 184.5
222.1 230.1 238.0 246.0
277.7 287.6 297.5 307.4
333.2 345.1 357.0 368.9
388.8 402.6 416.5 430.4
444.3 460.2 476.0 491.9
499.8 517.7 535.5 553.4

Note.—For part of a month multiply the run-off for 1 day by the number of days.

Table for converting discharge in second-feet into run-off tn millions of cubic feet.

. s £ cubi ]
Discharge Run-off (millions of cubic feet)
(second-

feet). 1day. | 28days. | 29 days. | 30 days. | 31 days.
) 2.419 2.506 2. 5 2.678
2. 4.838 5.012 5.184 5.356
3. 7.257 7.518 7.776 8.034
4. 9.676 10.02 10.37 10.71
5.. 12.10 12.53 12.96 13.39
6.. 14:51 15.04 15.55 4 16.07
e 16.93 17.54 18.14 18.75
8... 19.35 20.05 20.74 21.42
[ 21.77 22.55 23.33 24.10

NoTe.—For part of a month multiply the run-off for 1 day by the number of days.

-9



10 SURFACE WATER SUPPLY, 1915, PART IX.

Table for converting: discharge in second-feet into run off in millions of gallons.

2 illi f gall .
Discharge Run-off (millions of gallons)
(second~

feet).

1day. | 28days. | 29 days. | 30 days. | 31 days.

18.10 18.74 19.39 20.04
36.20 37.48 38.78 40.08
54.30 56.22 58.17 60.12
72.40 74.96 77.56 80.16
90.50 93.70 96.95 100.2
108.6 112.4 116.3 120.2
126.7 131.2 135.7 140.3
144.8 149.9 155.1 160.3
162.9 168.7 174.5 180.4

Note.—For part of a month multiply the run-off for 1 day by the number of days.

Table for converting velocity in feet per second into velocity in miles per hour.

[1 foot per second=0.681818 mile per hour, or two-thirds mile Per hour, very nearly; 1 mile per hour=1.4668
feet per second. In computing the table the values 0.68182 and 1.4667 were used.}

Miles per hour for tenths of foot per second.
Feet per second

(units).
0 1 2 3 4 5 6 7 8 9
0.068 | 0.136 | 0.205| 0.273 [ 0.341 | 0.409 | 0.477 | 0.545 0.614
. 750 .818 .886 .995 | 1.02 1.09 1.16 1.23 1.300
1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 1.98
2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
4.84 4.91 4,98 5.05 5.11 5.18 5.25 5.32 5.39
5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 6.75

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 18.572 inches
deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one year (365 days) equals 724 acre-feet.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.

1,000,000,000 cubie feet, equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foct.

100 United States gallons per minute {or one day equals 0.442 acre-foot.

-~









EXPLANATION OF DATA. 11

1,000,000 United States gallons per day equals 1.55 second-feet. - -
1,000,000 United States gallons equals 8.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-foot. -
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
14 horsepower equals about 1 kilowaitt.

Second-feet Xfall in feet
11 =net horsepower on

To calculate water power quickly:

water wheel realizing 80 per cent of theoretical power.
EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1914, and ending September 30, 1915. At the 1st 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
SnOwW or ice, or in ponds, lakes, and swamps, and this stored water
passes off in the streams during the spring break-up; at the end of
September, on the other hand, the only stored water available for
run-off is possibly a small quantity in the ground; therefore the run-
off for the year beginning October 1 is practically all derived from
precipitation within that year.

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

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 daily discharge from which the monthly
and yearly mean discharge is determined.
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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.

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 constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, 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 fluctuation the
discharge obtained from the rating table and the mean daily gage
height may not be the true mean discharge for the day. When such
stations are equipped with water-stage recorders, the true mean daily
discharge may be obtained by computing the mean daily gage height
and applying it to the rating table, by averaging quantities of dis-
charge for regular intervals during the day, or by means of a dis-
charge integrator, an instrument operating on the principle of the
planimeter and containing 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 in-
dicate correctly the stage when the water surface was at crest height
and the corresponding discharge was consequently larger than that
given in the maximumecolumn. Likewise,inthecolumnheaded ‘‘Mini-
mum,” the quantity given is the mean flow for the day when the mean
gage height was lowest. The column headed ‘“Mean” is the average
flow in cubic feet for each second during the month. On this aver-
age flow computations recorded in the remaining columns, which are
defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

Footnotes added to the daily-discharge tables give information
regarding the probable accuracy of the rating tables used, and an
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accuracy column is inserted in the monthly-discharge table. 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 letter in the column headed ‘“Accuracy,” in the monthly-dis-
charge table, rates the accuracy of the monthly mean and not that
of the estimate of maximum or minimum discharge or the discharge
for any one day. The rating is determined by considering the accu-
racy of the rating curve, the probable reliability of the observer, the
number of gage readings per day, the range of the fluctuation in stage,
and local conditions. In this column A indicates that determination
of the mean monthly flow is probably accurate within 5 per cent; B,
within 10 per cent; C, within 15 per cent; D, within 25 per cent.
Special conditions are covered by footnotes.

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 depth of run-off in inches may
be subject to gross errors caused by the inclusion of large noncon-
tributing districts in the measured drainage area, by lack of infor-
mation concerning water diverted for irrigation or other use, or by
inability to interpret the effect of artificial regulation of the flow of
the river above the station. ‘Second-feet per square mile” and
“run-off (depth in inches)” are therefore not computed if such errors
appear probable. The computations are also omitted for stations on
streams draining areas in which the annual rainfall is less than 20
inches. All figures representing ‘‘second-feet per square mile” and
“run-off (depth 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, Nevada, 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
cooperating State officials, R. H. Forbes, director, and G. E. P.
Smith, irrigation engineer, of the State Agricultural Experiment
Station; W. M. Kearney, State engineer of Nevada; W. D. Beers,
State engineer of Utah; and J. B. True, State engineer of Wyoming.
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The State engineer of Colorado, John E. Field, furnished records
for a number of stations in the Grand River basin.

The United States Forest Service furnished gage records for many
stations on streams in or near the national forests, the Reclamation
Service furnished field data for a number of stations in the Grand
River basin and the complete record for the station at Palisade,
Colo., the Weather Bureau furnished the gage record for Grand River
at Fruita, and the Office of Indian Affairs cooperated in maintaining
the gaging stations on Gila River near Duncan, at Guthrie, near
Solomonville, near San Carlos, and at Kelvin, on San Francisco River
at Clifton, Ariz., and on San Carlos River at San Carlos, Ariz., and
all canal stations in Gila River valley.

The Heber Land & Livestock Co. paid the observer on Blacks
Fork near Urie, Wyo.

The Colorado Power Co. furnished the automatic gage on Grand
River at Glenwood Springs.

The gaging station on Gila River near Sentinel was maintained
in cooperation with the Southwestern Arizona Land & Irrigation Co.

Valuable assistance has been rendered to the States of Nevada
and Utah and the United States Geological Survey by Leonard
Tanner, water commissioner for Muddy River, in Nevada, and the
Water Users Association of Monticello, Utah, through H. W. Sheley,
consulting engineer, of Salt Lake City.

Assistance has also been furnished by C. E. Howell, S. C. Hulse,

and W. M. Tait.
DIVISION OF WORK.

Data for stations in Arizona were collected and prepared for
publication under the direction of C. C. Jacob and C. E. Ellsworth,
district engineers, who were assisted by M. D. Anderson, J. B. Spiegel,
and Wallace Adams.

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 R. H. Fletcher, W. R. King,
M. N. Grant, jr., H. K. Smith, and Miss Jane Hanna.

For stations in Nevada and Utah data were collected and prepared
for publication under the direction of E. A. Porter and C. C. Jacob,
district engineers, who were assisted by Lynn Crandall, A. B.
Purton, J. J. Sanford, L. W. Jordan, and Miss Ruby Christensen.

The records were reviewed and assembled by H. J. Dean, assistant
engineer.
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GAGING-STATION RECORDS.
GREEN RIVER AND THE MAIN COLORADO.
GREEN RIVER NEAR DANIEL, WYO.

Locarion.—Near line between Tps. 32 and 33 N., R. 110 W., at highway bridge 6
miles southeast of Daniel, in Fremont County. No large tributary within several
miles. -

DRAINAGE AREA.—932 square miles (measured on base map of Wyoming, scale,
1:500,000.

RECORDS AVAILABLE.—April 1 to September 30, 1915. State engineer maintained
station at this point during 1913 and 1914.

GageE.—Chain gage on downstream side of bridge; read once daily by Mrs. A, P.
Sommers. .

DISCHARGE MEASUREMENTS.—Made from two-span hridge.

CHANNEL AND coNTROL.—Channel composed of coarse gravel and small boulders.
Control is at small rapids 100 feet downstream. Banks high and not subject to
overflow,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.85 feet at 8 a. m.
July 17 (discharge, 2,180 second-feet); minimum stage recorded, 2.25 feet at 8 a. m.
September 23 (discharge, 272 second-feet).

WINTER FLow.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter.

Diversions.—Prior to December 31, 1916, there were adjudicated diversions of 212
second-feet from Green River above station.

REGgULATION.—None.

Accuracy.—Control permanent during year. Records considered excellent.

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

30, 1915.
Gage Dis-
Date. Made by— height. | charge.
Feet. Sec.-ft.
May 15| M. N, Grant, JT..ceeeoer ittt aceas e ctcciananes 2.68 525
June 10 | R. H. Fletcher. ... o cuiiuitiiiiiiiiiiiiai o aacicnarnnanas R 3.11 976
July 29 | Robert Follansbee 3.23 1,220

Daily discharge, in second-feet, of Green River near Daniel, Wyo., for the year ending Sept.

30, 1915,

Day.| Apr. | May. | June. | July. | Aug. | Sept. Day | Apr. | May. | June. | July. | Aug. | Sept.
1....0 87 870 | 1,210 | 1,000 | 1,000 465 | 16....] 695 465 810 | 2,180 621 286
2....] 750 1,000} 1,590 | 1,140 870 400 | 17....| 810 400 750 | 1,750 621 295
3....| 640 750 | 1,670 | 1,210 810 640 |[ 18....| 810 505 810 | 1,430 592 305
4....| 592 640 [ 1,360 | 1,280 750 870 1 19....| 870 640 870 | 1,280 564 305
5....1 545 592 | 1,280 | 1,280 695 1,140 || 20....| 870 750 870 | 1,140 545 320
6.... 592 545 | 1,140 | 1,280 640 | 1,000 |} 21....] 870 640 750 | 1,140 529 335
7....] 465 465 | 1,070 | 1,280 640 974 1 22....0 935 481 640 | 1,140 505 295
8....| 545 400 § 1,070 | 1,360 640 935 || 23. ...} 1,000 545 870 | 1,140 481 272
9.... 640 356 | 1, 1,360 640 870 || 24.... 935 592 | 1,000 | 1,210 465 295
10....| 592 400 | 1,000 | 1,360 640 870 (| 26....| 870 640 | 1,140 | 1,280 465 400
... 640 432 1 1,070 | 1,430 640 870 || 26....| 750 810 | 1,280 | 1,360 465 750
12.... 640 465 | 1,140 | 1,430 640 846 || 27....| 640 695 | 1,280 | 1,430 465 870
13....| 592 | 400 1,000 1,590 640 545 || 28....1 640 695 | 1,280 | 1,510 545 870,
14....| 640 400 | 1,000 | 1,750 640 400 |} 29.... 640 695 | 1,140 | 1,280 529 846
15....] 640 545 70 | 1,920 621 320 30....] 750 1,000{ 1,000 | 1,210 505 750
[ N . 1,000 |....... 1,140 481 1 ..., .

NoTe.—Discharge determined from rating curve well defined between 400 and 2,440 second-feet.
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Monthly discharge of Green River near Daniel, Wyo., for the year ending Sept. 30, 1915

Discharge in second feet.
& Run-off (to- Aceu-
Month. tal in
. . acre-feet). |T2CY-
Maximum. | Minimum. | Mean. -
716 42,600 | A.
607 37,300 | A.
1,070 63,700 | A.
1,360 83,600 | A.
609 37,400 | A.
611 36,400 | A.
.......... 301,000

GREEN RIVER AT GREEN RIVER, WYO.

Locarion.—At highway bridge a quarter of amile south of railroad station at Green
River, in Sweetwater County. No tributary within several miles.

DRAINAGE AREA.—T,670 square miles (measured on base map of Wyoming, scale,
1:500,000.)

RECORDS AVAILABLE.—May 2, 1895, to October 31, 1906; March 29 to September 30,
1915. .

GAaE.—Chain gage on upstream side of left channel span; read twice daily by William
Hutton, jr. From 1895 to 1906 a vertical staff was attached to submerged cribbing
on east bank of river near pump house, a third of a mile above present location.
No determined relation between gages.

Di1scHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CONTROL.—Bed composed of compact gravel and small boulders with
asand bar on one gide. Control shifted during the last part of 1915. Banks high
and not subject to overflow at stages below 10.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 5 p. m.,
June 4 (discharge, 4,150 second-feet). Minimum discharge occurs during winter
months.

WinTER FLOW.—Stage discharge relation seriously affected by ice.

DiversioNs.—Prior to December 81, 1916, there were adjudicated diversions of 208
second-feet from Green River between Daniel and Green River.

REecuraTION.—None. )

Accuracy.—Control permanent except for one shift in the last part of the year.
Records as a whole considered excellent.

CoorEraTION.—Gage-height record furnished by United States Weather Bureau.

‘Discharge measurements of Green River at Green Rwer, Wyo., during the year ending
Sept. 30, 1915.

_ Gage Dis- - Gage | Dis-
Date. Made by height. | charge. | D3t Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Sept. 20 686 | May 22 | M. N. Grant,jr._....... 4.98 1,840
Jan. 12 June 4 | R.H. Fletcher........| 6.42| 4,160
lAdpr. 1 14 (..... s [ 5.81 3,070
ay 12 Aug. 2| Robert Follansbee..... 4.72 1,590

e Completeice cover.



GREEN RIVER AND THE MAIN COLORADO. 17

Daily discharge, in second-feet, of Green River at Green River, Wyo., for the year ending
Sept. 30, 1915.

Day Mar Apr. | May. | June. | July. | Aug. | Sept.
1,890 | 2,010 | 2,880 | 1,580 840
2,410 | 2,270 | 2,720 | 1,580 805
2,560 | 2,720 | 2,720 | 1,580 840
2410 | 3,960 | 2,720 | 1,480 | 1,060
2,140 | 3,960 | 3,050 | 1,300] 1,
1,800 | 3,700 | 3,050 | 1,2201 2,010
1,680 | 3,580 | 2,880 | 1,220 | 1,580
1,580 | 3,220 | 3,050 | 1,300 | 1,
1,890 | 2,720 | 3,220 | 1,300 ) 1,300
1,300 | 2,410 | 3,220 | 1,300 | 1,220
1,220 | 2,560 | 3,050 | 1,220 | 1,140
1,220 | 2,720 | 2,880 | 1,220 950
1,220 | 2,880 | 2,880 | 1,140 980
1,220 | 3,050 | 2,880 | 1,140 945
1,140 | 2,720 { 3,400 | 1,140 945
1,220 | 2,560 | 3,770 | 1,060 980
1,480 | 2,270 | 3,770 | 1,060 980
1,480 | 2,010 | 3,580 | 1,060 910
1,480 { 2,140 | 3,050 875
1,480 | 2,410 | 2,560 875 840
1,680 | 2,720 | 2,270 945 805
1,780 { 2,560 | 2,010 875 805
1,680 | 2,410 | 1,890 875 805
1,580 | 2,410 | 1,780 875 738
1,480 | 2,720 | 1,680 875 805

1,680 [.entev- 1780 | s ...

Note.—Discharge determined as follows: Mar. 29 to Sept. 25, from'rating curve well defined throughout;
Sept. 26-30 by indirect method for shifting control.

Monthly discharge of Green River at Green River, Wyo., for the year ending Sept. 30. 1915,

Discharge in second-feet. Run-off |,

Month. total (in | 20"

Maximum.| Minimum.| Mean. | acre-feet). | 2¢Y*
ADTL - oo e 2,140 910 | 1,420 84,500 | A.
My e . 2, 1,149 1,620 99,600 | A.
June. ...l . 3,960 2,010 | 2,820 | 163,000 | A
July. I . 3770 1,530 2,650 163,000 | A
August....... . 1,580 840 1,110 68, A
September..... . 3,600 738 1,270 75,600 | B

The period. .. L ) P, 659,000

GREEN RIVER AT BRIDGEPORT, UTAH.

Location.—In sec. 31, T. 2 N., R. 25 E., about half a mile below Sears Creek and
the ferry at Bridgeport post office, and about 40 miles northeast of Vernal.
DRAINAGE AREA.—15,700 square miles (measurcd on special map of Colorado River

basin).

Recorps avarnasie.—October 1, 1914, to September 30, 1915. Records were
obtained October 12, 1911, to September 30, 1914, at station 5 miles below; flow
practically the same at both points.

Gace.—Gurley printing water-stage recorder on right bank. From October 12, 1911,
to September 30, 1914, records were obtained from a staff gage at Park Livestock
Co.’s ferry near the headquarters ranch, about 5 miles below the present gage.

DiscHARGE MEASUREMENTS.—Made from car on ferry cable or by wading.

CHANNEL AND coNTROL.—DBed for 300 or 400 feet above and below gage is of solid
rock overlain in places with clean gravel. Current swift above and below gage;
control should be fairly permanent.

2142°—18—wsp 409——2
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EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 6.72 feet
at 1.30 a. m. June 6 (discharge, 6,810 second-feet); minimum stage recorded,
1.35 feet February 28 (discharge, 495 second-feet). Mean flow December 5-31
estimated 465 second-feet.

1911-1914: Maximum stage recorded at old gage, 13.4 feet June 13, 14, 1912
(discharge, 16,900 second-feet); minimum stage recorded, 3.0 during January
and February, 1912; stage-discharge relation affected by ice. Mean discharge
for January estimated 550 second-feet. Mean flow December 5-31, 1914, estimated
465 second-feet.

WINTER FLOW.—Stage-discharge relation seriously affected by ice. Flow estimated
from one current-meter measurement made in January, 1916, comparison with
records at Little Valley, and a study of reports on precipitation and temperature.

DiversioNs.—The amount of water diverted above is not definitely known.

RecuraTiON.—None.

Accuracy.—Open-water records considered good; winter records fair.

Discharge measurements of Green River at Bridgeport, Utah, during the year ending
Sept. 30, 1915.

Gage Dis- . Gage | Dis-
Date. Made by height. | charge. || Date- Made by height. |charge.
Feet. | Sec.-ft. Feet. | Sec.-ft
Apr. 17 | Lynn Crandall......... 3.30 2,160 || June 17 5.3 4,750
18 .....do.......... . 3.77 2,780 17 |.. 5.23 4,560
May 24 | L. W. Jordan... 4.24 3,380 || Aug. 13 2.43 1,280
25 [iaeus (YRR 410| 3,280 13 2.43 | 1,280

Daily discharge, in second-feet, of Green River at Bridgeport, Utah, for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,830 | 3,200 4,420 2,320 868
3,010 [ 3,900 | 4,100 | 2,200 846
3,130 | 4,420 | 3,810 | 2,060 892

3,200 | 4,620 | 3,640 | 1,970 | 1,000
3,200 | 6,030 | 3,640 | 1,890 | 1,240
3,070 6,330 3,780 1,810] 1,820
2,880 | 5,960 | 3,900 | 1,800 2,220

2,150 | 4 3,550 | 1,420 | 1,520
2,300 | 5,010 | 3,370 | 1,320 | 1,500
2, 4,040 | 3,240 1,260 | 1,460
2,810 | 4,850 | 3,380 | 1,230 | 1,390
2,880 | 4,750 | 3,680 1,210 1,400
3,130 | 4,680 | 3,870 | 1 1,440
3,490 | 4,420 | 3,780 | 1,150 | 1,450
3,540 | 4,260 | 3,450 | 1,110 | 1

3,500 | 4,230 | 3,070 | 1, 1,360
3,530 | 4,420 2,700 1,060 | 1,240
3,500 | 4,620 | 2,420 | 1,020 | 1,100
3,380 | 4, 2,290 1,040
3,320 | 4,420 | 2,290 | 980 988

3,010 | 4,490 | 2,060 S| 4,230
2,930 | 4,420 | 2,030 | 1,010 | 5,010
3,240 | 4,560 | 2, 9 4,360
3,280 | 4,680 | 2,700 | 932 | 2,940
3,100 [....... 2,340 | 900 |....%.. .

. Note.—Discharge determined from a well-defined ratiug surve. Water-stage recorder out of commis-
sion Oct. 5 to Mar. 23; discharge estimated or interpolated for days between staff-gage readings and for
periods in which ice affected the stage-discharge relation, largely by comparison with the record of flow
obtained at Little Valley, Utah. Mean flow estimated as follows: Oct. 5-16, 1,400 second-feet; Oct. 18-24,
1,240 second-feet; Oct, 26-31, 1,200 second-feet; Nov. 2-8, 1,100 second-feet; Nov. 10-15, 950 second-feet;

ov. 16-20, 640 secon-dfeet; Nov. 22-27, 600 second-feet; Dec. 1-3, 600 second-feet; Dec. 5-31, 465 second-
feet; Jan. 1-31, 480 second-feet; Feb. 1-24, 490 second-feet; Feb. 26 and 27, Mar. 1, 2. 4, 5, 6, 8, 9, 11, 12, 13,

asin table; Mar. 15-20, 750 second-feet; Mar. 22 and 23, 28 and 29 and June 15 and 16, as in table.
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Monthly discharge of Green River at Bridgeport, Utah, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Accu-
Month. (total in
. P acre-feet) racy.
Maximum. | Minimum. [ Mean. g
1, 260 77,500 | C.
841 50, C.
479 29,500 | C.
480 29,500 | C.
494 27,400 | C.
950 58,400 | C.
2,240 133,000 | A.
2, 184,000 | A.
4,750 283, A.
3,210 197,000 | A.
1,350 83, A.
1,790 107,000 | A.
1,740 | 1,260,000

NoTE.—See footnote to table of daily discharge.
GREEN RIVER AT JENSEN, UTAH.

LocarioNn.—In sec. 21, T. 5 S., R. 23 E., at steel highway bridge at Jensen, about 3
miles below mouth of Brush Creek and 2% miles above Ashley Creek.

DRAINAGE AREA.—26,100 square miles. (Measured on special map of Colorado River
basin).

Recorps AvArLABLE.—November 7, 1903 to December 24, 1904; March 13 to Sep-
tember 30, 1906; June 30 to October 17, 1914; August 1 to December 15, 1915,
when station was discontinued.

Gace.—Chain gage on downstream rail of highway bridge, near right bank, read
twice daily by H. W. Chatwin. The gage used November 7, 1903, to Septem-
ber 30, 1906, was a vertical staff about 300 feet below the old Billings ferry.

DiscHARGE MEASUREMENTS.—Made from highway bridge. Conditions only fair.

CHANNEL AND cONTROL.—Stream bed of sand and mud; shifting. Right bank high;
not subject to overflow; left bank is occasionally overflowed at extreme high
water. Channel straight for several hundred feet above and below bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded August 1 to December 15,
5.42 feet at 7.30 a. m. September 29 (discharge 7,180 second-feet); minimum
stage, 1.55 feet at 5 p. m. November 29 (discharge, 680 second-feet).

1903-1915: Maximum stage recorded, 11.80 feet May 29, 1904 (discharge,
32,100 second-feet); minimum stage recorded, 0.93 foot December 6, 1904 (discharge
36 second-feet). Gage used in 1904 was not referred to same datum as present chain

gage, but must have been approximately the same.

WINTER FLOW.—Stream freezes over occasionally during winter.

Drversrons.—Considerable water diverted above this station in Wyoming and Utah
but amount is not definitely known.

RecUuLaTION.—None,

Accuracy.—Records only fair, owing to unstable conditions in channel.

Discharge measurements of Green River at Jensen, Utah, during the year ending Sept.

30, 1915.
Gage Dis- Gage Dis-
Date. Made by— height.| charge. | DPate: Made by— height. | charge.
Feet. | Sec.-ft. Feet.| Sec.-ft.
Aug. 16 | R. C. Pierce............ 2.07 | 1,420 || Oct. 31 | L. W. Jordan.......... 2.52 1,400
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Daily discharge, in second-feet, of Green River at Jensen, Utah, for the period Aug. 1 to
Dec. 15, 1915.

Day. Aug. | Sept. | Oct. | Nov. Dec Day Aug Sept. Oct, | Nov Dec
1,100 [ 4,020 | 1,430 1,750
1,080 | 3,470 | 1,420 1,820
1,080 | 3,000 | 1,390 1,880
1,140 | 2,750 | 1,370 1,900
1,210 | 2,630 | 1,340 1,860
1,270 | 2,520 | 1,360 1,800
1,700 | 2,380 | 1,420 1,750
2,220 | 2,300 | 1,420 1,660
2,940 | 2,170 | 1,440 1,620
2,520 | 2,170 | 1,650 1,900
2,180 | 2,040 | 1,610 1,760
1,940 | 1,910 | 1,530 2,040
2,040 | 1,790 | 1,480 4,470
2,110 | 1,780 | 1,310 6,780
1,830 | 1,770 [ 1,040 5,080

NortEe.—Discharge determined from two fairly well-defined rating curves, applied Aug. 1 to Sept. 29, and
Oct. 13 to Dec. 15. Discharge Sept. 30 to Oct. 12 determined by indirect method for shifting control.

Monihly discharge of Grreen River at Jensen, Utah, for the period Aug. 1, to Dec. 15, 1915,

Discharge in second-feet.
Run-off |40,
Month. (total in racy.
Maximum. | Minimum, | Mean. acre-feet).
AUGUS . et i ceieeaeeaaas 2, 580 1,120 1,550 95,300 | B.
September.. 6,780 1,080 2,150 128,000 | B.
October. ... 4,020 1,420 2,040 125,000 | B.
November.... 1,690 749 1,280 76,200 | B.
December 1-15 1,400 910 1,150 34,200 | B.
Theperiod. .. .ooocvoi e 459, 000

GREEN RIVER AT LITTLE VALLEY, NEAR GREEN RIVER, UTAH.

LocatioNn.—In sec. 4, T. 22 §., R. 16 E., about a mile above old Little Valley ferry,
and about 6 miles downstream from Green River.

DRAINAGE AREA.—41,000 square miles.

Recorps AvaILABLE.—December 18, 1910, to September 30, 1915. Records obtained
at Green River (known also as Elgin or Blake) from 1894 to 1899, and 1905 to
1911 give practically the same flow.

Gage.—Friez water-stage recorder on left bank about a mile above old ferry cable.
Various gages at cable were in use from December 18, 1910, to November 6, 1914,
when the Friez recorder wasinstalled. Therecords at Green River were obtained
from a chain gage at the Denver & Rio Grande Railroad bridge until December
2, 1910, when the gage was moved to the highway bridge 200 feet above.

DiscrarcE MEASUREMENTS.—Made from a car on the ferry cable.

CHANNEL AND CONTROL.—Bed composed of gravel and sand. Control probably about
two-thirds of a mile below gage; apparently fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.13 feet at 6 a. m.
June 14 (discharge, 19,300 second-feet); minimum stage determined by compari-
son with old slope gage at cable —0.1 foot on December 19 (discharge, 1,100
second-feet).

1894 to 1898 and 1905 to 1915: Maximum discharge recorded, 68,800 second-feet,
May 29,1897; minimum discharge recorded, 750 second-feet December 5, 1908,
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WINTER FLOW.—Stage-discharge relation seriously affected by ice. Mean flow esti-
mated during January and February and parts of December and March from
current-meter measurements and a study of temperature records and observer's
notes.

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

Recurarion.—None.

Accuracy.—Open-water records good.

Discharge measurements of Green River at Little Valley, Utah, during the year ending
Sept. 30, 1915.

hoigiiat| @
eight a age :
Date. Made by— Green | height at ch]gis‘e
River | station. ge.
Bridge.
Feet. Sec.-ft.
Nov. 8 | L. W. Jordan .. 6.17 1.57 3,300
Dec. 29 | J.J. Sanford.. 6.95 a.50 1,290
30 |..... [ L T 5. a.82 1,480
Feb. 7|..... L 6. a2.13 1,560
Mar, 27 | L. W.Jordan...ococonoiiiiiiiiiiiiiiaa e 1.78 3,600
April 9 [..... do-...... e 2.63 5,610
ay 13 | R.C. Plerce........oooo oL 3.18 7,000
June 1| L. W.Jordan. e 4.45 12,000
22 | Lynn Crandall. e eaiiaiaiaaa 5.27 15,100
July 15| L. W.Jordan... R, 2.83 ,020
Aug. 8 | R.C. PIerce. ..o 1.07 2,450
Sept. 15 | Lo WL JOrdatl. eemn ettt | 1.39 3,000
a Stage-discharge relation affected by ice. hd

Nore.—Measurements Nov. 8 to Feb. 7 made at highway bridge at Green River.

Daily discharge, in second-feet, of Green River at Little Valley, Utah, for the year ending
Sept. 30, 1915.

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

10,400 | 11,800 | 11,100 | 2,680 | 1,460
11,500 | 12,200 | 10,500 | 2,580 | 1,470
13,000 | 13,500 | 10,200 | 3,050 | 1,530
13,900 | 15,500 | 9,380 | 2,930 | 1,740

)
9,270 | 17,100 | 7,480 | 2,420 | 2,070
8,560 | 16,800 | 7,320 | 2,340 | 1,960
8,020 | 17,000 | 7,190 | 2,200 | 2,260
7,510 | 17,600 | 6,860 | 2,260 | 2,770
7260 | 18,800 | 6, 2, 3,000
........ 7,480 | 19,200 | 6,360 | 2,080 | 2,880
........ 7,700 | 18,300 | 6,080 | 1,890 | 2,020
8,730 | 17,700 | 5,740 | 1,860 | 2,850
10,700 | 15,900 | 5,460 | 1,900 | 2,900
13,000 | 15,400 | 5,190 | 1,900 | 2,720
14,300 | 15,900 | 4,950 | 1, 2,600
14,400 | 15,900 | 4,830 | 1,840 | 2,470
14,700 | 15,200 | 4,950 | 1,780 | 2,470
13,900 | 15,200 | 5,020 | 1,760 | 2,470
12,900 | 14,800 | 4,720 | L,710 | 2,400
11,800 | 15,200 | 4,500 | 1,680 | 2,400
10, 15,000 | 4,200 | 1,640 | 5,000
1,490 10,400 | 14,500 | 3,880 | 1,600 | 6,340
1,400 10,700 | 13,800 | 3,540 | 1,560 | 5,360
1,300 10,700 | 13,200 | 3,300 | 1,530 | 4,880
1,290 7900 | 12,300 | 3,270 | 1,540 | 7,960
1,480 10,900 | 11,700 | 2,950 | 1,550 | 8,800
1,500 11,200 ... 2,740 | 1,500 |.... ...

Nore.—Discharge determined from two well-defined rating curves, one used Oct. 1 to Nov. 7, applicable
to staff-gage readings, and one Nov. 7 to Dec. 26 and Mar. 7 to Sept. 30, applicable to gage heights obtained
with the water-stage recorder. Mean fiow interpolated Dec. 14 to 18, 1,140 second-feet, and estimated
Dec. 20-25, 1,200 second-feet, while water was below intake. River frozen Dec. 27 to Mar, 6; fiow estimated
from current-meter measurements made Dec. 29 and 30 and Feb. 7, from climatic data, and observer’s notes,
as follows: Jan. 1-31, 1,500 second-feet; Feb. 1-11, 1,560 second-feet; and Feb, 12-28, 1,900 second-feet; Mar.
1-6, 2,000 second-feet.
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Monihly discharge of Green River at Little Valley, Utah, for the year ending Sept. 80, 1915.

Discharge in second-feet. Run-off (to- N
Month. talfin acre- mcc"y}"
Maximum. | Minimum. | Mean, eet).
OCHODOT . - oo oo 5,710 2,720 3,960 243,000 | B.
IS 1112 PN 3, 680 1, 660 2,720 162,000 | B.
DeComber e - - o oo e 2,260 1,100 1,530 94,100 | C.
.................................. al, 500 92,200 | C.
.................................. al,770 98,300 | C.
.......... 4,540 | L. Ll. i 186,000 | B.
.......... 11, 200 4,690 7,440 443, A.
.......... 14, 700 7 11,000 676,000 | A.
.......... 19, 200 11,700 | 15,600 928,000 | A. .
............ 11,100 2,740 6,160 379,000 | A.
............ 3,050 1 2,080 128,000 | B.
........................................ 8,800 1,460 3,120 186,000 | A.
.................................... 19,200 1,100 4,990 | 3,620,000

e Estimated.

COLORADO RIVER AT YUMA, ARIZ.

LocaTtioNn.—In sec. 35, T. 16 S., R. 22 E., at Southern Pacific Co.’s railroad bridge at
Yuma, Yuma County, about 1} miles below mouth of Gila River.

DrAINAGE AREA.—242,000 square miles (measured on map compiled from best availa-
ble maps of Colorado River basin; supersedes previous determinations).

RECQRDS AvAILABLE.—April 1, 1878, to September 30, 1915.

GagE.—Vertical staff in two sections at bridge; zero of gage is 102.79 feet above sea
level.

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

CHANNEL AND coNTROL.—Shifting sand.

ExTrEMES OF DIscHARGE.—1902-1915: Maximum mean daily discharge, 149,500
second-feet, June 24, 1909 (stage, 30.75 feet); minimum mean daily discharge,
2,600 second-feet, January 20, 1913 (stage, 13.95 feet).

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

REecuLATION.—None.

Accuracy.—Frequent current-meter measurements are made; discharge determined
by indirect method forshifting control. Records considered good for a station of
this type.

CooprErATION.—Results of current-meter measurements and record of daily discharge
furnished by United States Reclamation Service, through F. L. Sellew, project
manager.

Discharge measurements of Colorado River at Yuma, Ariz., during the year ending Sept.
30, 1915.

[Made by Cornes and Pierce.

Gage Dis- Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.

Feet.

16.90
16.75
16.55
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Discharge measurements of Colorado River at Yuma, Ariz., during the year ending Sept.
80, 1915.—Continued.

Gage Dis- Gage Dis- Gage | Dis.
Date. height. | charge. Date. heiﬁxt, charge. Date. height. | charge.
Feet, | Sect Feet. | Sec.ft. Feet. | Sec.ft.
Jan. 30......... 18.15 | 20,600 19.50 | 24,400 || July 2......... 21.70
......... 16.20 9,860 19.50 | 24,000 6.........] 20.30| 46,700
[ PO, 16.10 9,780 19.30 | 23,700 | S 19.50 | 38,100
b TR 16.00 9,650 19.05 | 21,900 1B 18.60 | 31,400
) 5 S 15.80 7,780 19.30 | 23,700 16......... 18.00 | 286,500
13,00 15.70| 6 19.50 | 27,000 1900000000 17.80 | 23200
| 15.85 6,730 19.65 | 28,400 21 ....... 17.90 | 21,200
8oL 15.85 5,690 19.50 | 27,000 23 ... 17.70 { 19,600
20......... 16.00 5,670 19.70 | 26,400 26 ...o... 17.20 ; 18,200
23. ..l 16.35 7,210 21 38,700 28 ... 4 17.30( 16,400
25. . .aanl. 16.40 6,350 21.45 | 39,100 ... 19.40 | 28,200
27 il 16.20 6,060 22.10 | 47,500 |} Aug. 2......... 20.55 | 34,300
1 B 17.20{ 15,700 21.80 | 44, [ S 18.45 | 24,800
Feb, 1._....... 21.00 | 35,800 21.70 | 48,700 6., 16.90 | 16,200
......... 26.50 | 98,500 22.20 | 52,600 9.} 16,70 11,600
5.........| 18.45| 26,000 23.50 | 64,200 ) ) S 15.20 9,380
S 18.10 | 22,600 23.35 | 59,300 B 14.90 , 650
10......... 17.40] 16,500 21.90 | 55,100 16......... 14. 80 6,900
120000000 17.30 | 16,400 20.55 | 44,500 18 ... ... 15.00 6,550
1500000077 18.85| 23,000 18.90 | 34,200 200010000 15.10 | 6,060
17.........| 17.85{ 16,800 18.90 { 27,900 23... ...t 15.80 6,140
19........] 17.50 | 15,500 20.35 ] 41,100 25 ... 15.80 5,550
21,25 | 48,200 a7l 15.90 | 6,160
21.70 | 50,000 (f  30......... 15.60 6,000
21.80 | 51,100 || Sept.1...... .. 15.20 | 4,210
20.45| 45,400 | = 3..-.... 1560 | 5,140
20.25 | 40,400 T 15.20 4,070
20.45 | 41,800 10000000 15.90 | 5,640
21.10 | 42,000 3., 14.90 3,400
21.90 | 49,800 ) T S 14.70 3,240
21.60 | 49,100 17 . 14.80 3,300
21.10 | 43,500 20 ..., 14.55 2,750
21.50 | 44,300 b2 14.80 3,230
22.30 | 56,500 242 0000 15| 30200
22.10 , 27 ... 15.80 5,480
21,60 | 54,500 29000000000 15.30] 356
21.90 | 55,700
20,300 21.90 | 58,800
Daily discharge, in second-feet, of Colorado River at Yuma, Ariz., for the year ending Sep!.
80, 1915.
Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
7,500| 13,000| 36,200| 17,500 25,000} 42, 700} 45,400| 57,300| 30,700| 4,000
7,400| 11,000] 65,000| 16,600{ 25,000] 43,300 46,800| 56,800| 35, 200| 3,800
7,300 10, 500] 90, 000] 16, 200| 25,900} 50;200| 43,200| 53,200| 31,000| 4, 500
7,300 "9,900| 38, 500] 15,700| 24,000 53, 500| 39,900 48,000| 24,000| 12, 500
8,200 9,900| 27,000| 14,900| 24,100| 53,400] 41,000 48;300| 18, 200| 9,300
8,700 9,800] 28,000] 14,500] 23,300] 58, 700 41,400| 46,700| 16,200| 5,100
8,700 9,800| 26,000| 15,000] 23,000| 64,700( 41,800| 44,000| 15,000| 3,900
6,800] 9,700] 22, 200] 16,300] 21, 500] 66,200| 42,000| 42,500 12;400] 4,000
5,800| 9,000| 19, 500] 16, 200| 21,900| 62;800| 42,000 38,100} 11,600, 8,900
6,300| 8,400 16,500| 16,000] 23,000| 59;300| 46,300| 34,000 10, 100| 5,400
7,000] 7,800] 18, 500| 15, 500| 23,900( 57,200 49,800 32,700| 9,400 5,000
8,200| 7,200{ 16, 400] 13,600| 23,200( 55, 100| 51,000] 32,100| 8,800] 4,000
8,500 7,200| 24,000} 14, 200| 25, 300| 48, 800| 51,300| 31,400 8,600] 3,200
8,000] 6,800| 25,200] 13,600| 27,200 44,000 48,000 30,200| 8,800 3,200
7,400] 8,700| 24,000| 12, 800| 30,000 39,300| 44,300| 28,100 7,900 3,200
5,800 6,200| 19,300] 12, 200 28, 40| 37,500] 43, 500( 26,500] 6,600/ 3,200
6,300| 5,700| 16,300] 11,400| 28,700| 34,200| 42,500( 25,200/ 6,300] 3,200
6,800 5,700| 14,3001 11,400} 26,400] 31,000] 44,300| 23,700 6,600 3,800
7,200| 5,700| 18, 600( 11,400| 27,000| 28,600| 49, 200! 22,700{ 6,500 4,000
7,800 5,700| 19,200| 12;700| 26, 400| 33, 500| 53, 700| 22,700, 6,100} 2,700
9,000 8,800] 5,700 6,100] 3,000
8,800| 11,200 6,200 6,100) 3,200
8,600! 13,800 7, 200 6,100{ 3,200
8,200| 15,700 7,500 5,800 3,500
7,400| 26,300 6,400 5,400] 3,800
7,800 87,800 6,000 6,100 4,200
7,800| 38,200 6,000 6,200 5,500
7,500] 49,200 8, 500 4,700 5,200
7,300| 29,300] 19,000 5,600 3,600
6,600| 19, 500] 16, 000) 6,700 4,000
....... 15, 700| 30,000 6,700]......
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Monihly discharge of Colorado River at Yuma, Ariz., for the year ending Sept. 80, 1915.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum.| Meen, | 2cre-feet).
4
30,300 6,700 13,700 842,000
13,500 6,600 [ 10,300 613,000
49,200 5,800 | 13,300 818, 000
30,000 5,700 9170 | 564,000
90,000 14,800 | 27,100 | 1,510,000
21,800 11,400 | 15,500 953,000
47, 500 21,500 | 30,100 | 1,790,000
66,200 28,600 | 47,800 | 2,940,000
57,800 39,900 | 48,600 | 2,860,000
57,300 15,000 | 30,800 | 1,890,000
35,200 4,700 | 11,100 632,000
12,500 2,700 4,540 270, 000
90,000 2,700 | 21,800 | 15,800,000

NoteE.—Monthly discharge computed by engineers of the U. S.'Geological Survey.

HORSE CREEK BASIN.
HORSE CREEK AT DANIEL, WYO.

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

DRAINAGE AREA.—193 square miles (measured on base map of Wyoming, scale
1:500,000.

RECORDS AVAILABLE.—April 1 to August 31, 1915. State engineer maintained sta-
tion at this point during 1913 and 1914.

Gace.—Vertical staff on upstream side of left bridge abutment; read once daily by
Mrs. Sylvia Barnhart.

DiSCHARGE MEASUREMENTs.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. Control 100 feet below gage at
small rapids; permanent during 1915.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.42 feet at 10
a. m. June 1, 8 a. m. June 2, 11 a. m. June 3, and 9 a. m. June 4 (discharge, 281
second-feet); minimum stage recorded, 0.70 foot on August 29 and 30 (discharge,
1 second-foot).

Winter FLOW.—No information.

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

REecuLaTrON.—None.

Accuracy.—One gage reading a day may not give the true daily mean stage at all
times. Records considered good except for low water, for which they are fair.

Discharge measurements of Horse Creek at Daniel, Wyo., during the year ending Sept.

30, 1915.
Date. Made by— h(e}ig < ch];;sg-e.
Feet. Sec.-ft.
May 14 | M. N, Gramt, Jre oottt e iae e iae et ae e aa e ar e aaaaaanan 2.11 197
June 10 | R. H. Fletcher......... . 2.20 217
July 26 | Robert Follansbee 1.00 al

a Estimated.
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Daily discharge, in second-feet, of Horse Creek at Daniel, Wyo., for the year ending Sept.

30, 1915.

Day. Apr. | May. | June. | July. | Aug.. Day. Apr. | May. | June. | July. | Aug.
25 275 275 7 104 100 7
25 82 275 7 104 100 7
37 82 275 -7 215 100 7
50 82 275 7 215 100 7
65 82 275 7 165 100 7
65 82 275 7 165 15 7
82 15 275 7 165 15 7
82 15 190 7 190 15 7
82 17 215 7 190 15 7
82 17 215 7 190 15 7
82 17 190 7 215 15 7
82 17 190 7 215 7 25
65 17 82 7 215 7 25
65 190 100 7 215 7 7
82 147 100 7 170 7 7

215 |........ 7

DN NN NN

Note.—Discharge determined from rating curve fairly well defined between 7 and 305 second-feet. No
observer available after Aug. 31.

Monthly discharge of Horse Creek at Daniel, Wyo., for the year ending Sept. 30, 1915.

Di i d-feet.
ischarge in second-fee Run-off .
Month. (totalin racy.
Maximum. | Minimum. | Mean. | 3crefeet).
275 25 112 6,660 | B.
275 15 132 ! B.
wodon i
25 X .
15 1 5.1 314 | C.
..... 23.200

EAST FORK BASIN.
EAST FORK AT NEWFORK, WYO.

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

DRAINAGE AREA.—348 square miles (measured on base map of Wyoming, scale
1:500,000.

RECORDS AVAILABLE.—April 1, 1905, to October 31,1906; May 11 to September 30, 1915.

Gace.—Vertical staff on downstream side of left abutment; read twice daily by
Oliver Vible. Gage used during 1905 was a quarter of a mile upstream; that
used in 1906 was at bridge and was referred to datum 0.27 foot higher than pres-
ent gage.

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

CHANNEL AND coNTROL.—Bed composed of sand and gravel. Control 10 feet down-
stream from gage at gravel bar; permanent during 1915. Banks subject to over-
flow at stage of 6 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4. 08 feet at 6 p. m.
June 2 (discharge, 1,060 second-feet); minimum stage recorded, 1.16 feet at 6
2. m. September 1 (discharge, 36 second-feet).

WINTER FLow.—No data.
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DiversioNs.—Prior to December 31, 1916, there were adjudicated diversions of 119
second-feet from East Fork.
Recuramon.—Flow of East Fork regulated to some extent by many small lakes at

headwaters.

Accuracy.~—Records considered good.

Discharge measurements of East Fork at Newfork, Wyo., during the year ending Sept. 30,
1915.

Date.

Made by—

Gage Dis-

heig?nt. charge.

May 11 | M. N Grant, Jr... oo i
June 9 | R.H. Fletcher. . ... ... ... e
July 28 | Robert Follansbee.. . ... ... i

Feet., Sec.-ft.
2.10 213
2,73 435
1.48 73

Daily discharge, in second-feet, of East Fork at Newfork, Wyo., for the year ending Sept.

380, 1915.

Day. May. | June. | July. | Aug. ept. Day. May. | June, | July. | Aug. | Sept.
285 54 38 390 338 166 47 89
320 57 43 410 450 121 46 75
338 54 46 470 640 92 45 70
285 53 49 470 640 85 48 68
250 52 53 390 338 83 47 64
250 54 48 268 430 67 43 62
250 53 47 220 470 57 42 58
235 53 43 190 470 54 109 54
190 49 40 190 510 48 89 100
205 48 39 250 470 49 48 117
181 47 40 338 550 57 45 145
205 48 68 320 430 54 41 181
285 47 127 338 320 65 39 166
285 46 117 450 285 54 38 152
220 46 106 595 268 59 38 135

595 |iennunns 58 38 leurenen

Nore.—Discharge determined from rating curve well defined above 60 second-feet.

Monthly discharge of East Fork at Newfork, Wyo., for the year ending Sept. 30, 1915.

Month.

Discharge in second-feet.

Maximum.

Minimum.

Mean.

Run-off
;i Accu-
(total in
acre-feet). | *2¢Y-

14,800

52,

&

(=
PEEy >

NEW FORK NEAR BOULDER, WYO.

LocatioN.—About sec. 8, T. 32 N., R. 108 W., at highway bridge a mile west of
Boulder, in Fremont County. Nearest tributary, Boulder Creek, enters an eighth

of a mile below.

DRAINAGE AREA.—578 square miles (measured on base map of Wyoming, scale,

1:500,900.

REecorps AvarmLaBLE.—May 11 to September 30, 1915.
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Gace.—Vertical staff at downstream side of left abutment; read twice daily by J. O.
" Orcutt.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel underlain by slate; con-
trol not well defined. At high water there are two overflow channels, one around
the right end of the bridge and the other from New Fork to Boulder Creek.
Neither channel carried water in 1915.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.9 feet at 6 p. m.
June 27, 7 a. m. and 6 p. m. June 28 (discharge, 1,100 second-feet); minimum
stage recorded, 1.88 feet at 7 a. m. and 6 p. m. September 2 (discharge, 142 second-
feet).

WinteEr rLow.—Stage-discharge relation seriously affected by ice.

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

REecurarion.—None.

Accuracy.—Records considered good.

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

30, 1915.
Date. Made by— hgf?; et. ch);.lrig-e. Date. Made by— h(e}i::'g%&. chglrsg.e.
Feet, | Sec.-ft. Feet. | Sec.-ft.
May 11 | M. N, Grant, jr........ 2,20 257 || July 28 | Robert Follansbee..... 2.98 593
June 9 { R. H. Fletcher......... 3.16 759 ‘

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

30, 1915.

Day. May. | June. | July. | Aug. Sept. Day. | May. | June. | July. | Aug. | Sept.
520 | 1,040 486 154 320 715 990 261 230
725 995 486 144 324 690 935 266 217
885 [ 1,000 464 230 360 700 870 252 217
870 | 1,000 41 252 405 770 805 243 209
935 | 1,040 405 288 450 770 750 225 209
855 | 1,040 369 270 450 775 690 209 205
800 | 1,060 374 248 459 775 650 209 201
770 | 1,060 374 217 414 805 600 205 185
755 | 1,070 356 217 405 870 525 201 178
735 | 1,020 342 225 414 940 490 201 320
775 970 346 217 432 | 1,020 486 174 454
815 940 360 252 405 | 1,100 490 171 486
820 945 315 252 400 | 1,100 620 168 428
800 990 306 248 400 | 1,100 535 164 387
770 995 270 243 459 | 1,040 510 154 378

468 [........ 490 154 ...

Nore.—Discharge determined from a fairly well defined rating curve.

Monthly discharge of New Fork near Boulder, Wyo., for the year ending Sept. 80, 1915.

i d-feet.
Discharge in second-feet Run-off

Month. (totalin ;‘M“‘;‘J
Maximum. | Minimum. | Mean. | 2cTe-feet).

468 270 377 15,700 | B.
1,040 520 £33 49,600 | B.
1,070 486 826 1 B.
486 154 289 17,800 | B.
486 144 259 15,400 | B.

149, 000
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PINE CREEK AT PINEDALE, WYO.

Locarion.—In sec. 4, T. 33 N., R. 109 W., a quarter of a mile below highway bridge
at Pinedale, Fremont County. No large tributary between station and mouth, 3
miles below.

DRAINAGE AREA.—I128 square miles (measured on base map of Wyoming, scale,
1:500,000.

RECORDS AVAILABLE.—May 8 to September 30, 1915. From April 2, 1905, to October
31, 1906, a station was maintained at a point a mile below the outlet of Fremont
Lake, and from July 22, 1910, to June 30, 1912, one was maintained a third of a
mile below the outlet. Flow at different points not directly comparable as
several ditches divert water between them.

Gace.—Vertical staff on left bank a quarter of a mile below bridge; read twice daily by
Ernest McKee, forest ranger.

DisCHARGE MEASUREMENTS.—Made from two-span bridge or by wading a short dis-
tance below gage.

CHANNEL AND cONTROL.—Bed composed of coarse gravel and small boulders, which
may shift during highwater. Control 100 feet downstream from gage at small
rapids; permanent during 1915. Banks not subject to overflow except at extreme
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.85 feet at 5.30
p.am. July 5 and 10 a.m. and 5 p. m. July 6 (discharge, 500 second-feet); minimum
stage recorded, 1.40 feet at 9 a. m. May 9 and 6 p. m. May 12 (discharge, 71
second-feet).

WinTER rLOow.—No data. R

Diverstons.—Prior to December 31, 1916, there was adjudicated diversions of 78
second-feet from Pine Creek above station, and 4 second-feet below.

RecuratioN.—Fremont Lake, by which the flow is naturally regulated, covers
approximately 8 square miles and drains 114 square miles.

Accuracy.—Records considered excellent.

Discharge measurements of Pine Creek at Pinedale, Wyo., during the year ending Sept.
30, 1915.

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

May 8| M.N.Grant,jr...
June 9 | R. H. Fletcher...
July 27 | Robert Follansbee..

Daily discharge, in second-feet, of Pine Creek at Pinedale, Wyo., for the year ending
Sept. 80, 1915.

Day. | May. | June. | July. | Aug. Sept. Day. May. | June. | July. | Aug. | Sept.
1... 168 460 216 74 86 253 460 123 104
2. 194 460 212 76 95 270 460 123 95
3. 208 480 194 86 104 270 440 114 95
4. 221 490 194 86 114 270 420 104 95
5. 237 500 168 104 114 287 380 104 86
6. 237 500 168 104 123 287 342 104 86
7. 221 480 156 104 123 305 323 95 86
8. 221 480 150 104 123 323 305 86 83
9... 237 460 144 104 123 342 305 95 83

10 237 460 144 104 134 380 288 86 95
11... 253 460 144 104 134 420 270 86 114
12.. 270 460 144 104 134 440 237 86 123
13.. 270 460 134 104 134 460 237 82 123
14 270 460 123 104 134 460 221 79 123
15 270 460 123 104 144 460 237 76 123

144 ... ... 221 (3 PO

_ Nore.—Discharge determined from rating curve fairly well defined between 60 and 300 second-feet;
discharge June 27, July 4, 25, Aug. 1, 8, 15, 22, 29, interpolated, as gage was not read.
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Monthly discharge of Pine Creek at Pinedale, Wyo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off | 4oy
Month. (fotalin | .0

Maximum. | Minimom. | Mean, | 8¢re-feet).

72 108 5,130 [ A.

168 291 17,300 | A.

221 394 24,200 | B.

74| 127 7,810 | A.

74 99.3 5,910 | A.
...................... 60, 400

BOULDER CREEK NEAR BOULDER, WYO.

Location.—In sec. 4, T. 32 N., R. 108 W., at Sandlin ranch, 2 miles northwest of
Boulder, in Fremont County. No tributary between station and mouth 2 miles

below.

DRAINA% AREA.—112 square miles (measured on base map of Wyoming, scale,
1:500,000.

RECcORDS AVAILABLE.—April 23, 1904, to October 31, 1906; May 10 to September 30,
1915. -

Gace.—Vertical staff on left bank 60 feet northwest of ranch house; read twice daily
by Lewis Sandlin. Gage used 1904-1906 was a short distance upstream. No
comparison between the two gages as high water cut new channel and changed
control.

DiscHARGE MEASUREMENTS.—Made by wading at different sections.

CHANNEL AND coNTROL.—Bed composed of gravel; channel at gage is deep pool.
Control is 150 feet downstream, at rapids which remained permanent during
1915. Banks high and not subject to overflow. Point of zero flo%r, 0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.3 feet at 7 a. m. June 3
(discharge, 810 second-feet); minimum stage recorded, 0.38 foot at 7 a. m. and 7
p- m. August 31 (discharge, 1 second-foot).

WinTER FLow.—No data.

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

REcuLATION.—None except natural regulation in Boulder Lake.

Accuracy.—Records as a whole considered good.

Discharge measurements of Boulder Creek near Boulder, Wyo., during the year ending
Sept. 80, 1915.

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

Feet. Sec.-ft.

May 10 | M. N. Grant, Jr ...ttt ieaaeaiienaaaan 1.30 85
June 9 | R. H. Fletcher..... 2.32 399
July 28 | Robert Follansbee . 34
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Daily discharge, in second-feet, of Boulder Creek near Boulder, Wyo., for the year ending
Sept. 80, 1915.

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
515 435 37 3 || 16....... 255 360 395 6 28
675 455 37 | I 262 435 286 6 20
765 515 26 3| 18....... 308 595 234 6 44
675 475 26 3 19....... 342 595 184 6 67
595 435 26 31 20....... 325 115 4 67
515 435 25 3 21....... 272 515 74 1 67
415 475 18 3| 22....... 205 555 67 1 67
360 455 18 31 23......0 172 635 74 6 67
395 395 17 324, ... 160 635 49 6 39
555 360 18 51 26, a.n.. 184 635 46 6 41
635 342 18 7 26....... 172 720 46 6 70
635 378 22 6 (| 27....... 255 675 34 6 130
555 455 22 28 |1 28....... 172 555 37 6 130
415 455 6 28 || 29....... 196 515 37 6 130
378 435 6 28 |{ 30....... 325 455 37 6 184

31....... 378 |cceaennn 37 ) O PV
2

Norte.—Discharge determined from rating curve well defined between 30 and 475 second-feet.

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

1915
Discharge in second-feet. Run-off A
Month. (totalin r:gs"l )

Maximum. | Minimum. | Mean, | acre-feet).
May 10-81.......... .- 378 88 218 9,500 | A.
June........ .- 765 360 551 32,800 | B.
July... . 515 34 266 16,400 | B.
August . 37 1 12.7 781 | C.
September.. ..ot 184 3 42.6 2,530 | B.

The PEriod. ..« oenemermen e, R [FSNRN : .......... . 62,000

- i

PINEY CREEK BASIN.
NORTH PINEY CREEK NEAR MARBLETON, WYO.

LocaTion.—In sec. 19, T. 31 N., R. 113 W., 300 yards above headgate of North
Piney canal, and 20 miles northwest of Marbleton in Lincoln County. No large
tributary within several miles.

DRAINAGE AREA.—bH8 square miles (measured on special map in Bulletin 543).

REcoRDS AvarLABLE.—May 30 to September 30, 1915.

Gacge.—Lallie water-stage recorder on left bank 300 yards above headgate of North
Piney canal.

DiscHARGE MEASUREMENTS.—Made by wading 75 feet below gage.

CHANNEL AND cONTRoL.—Bed composed of gravel. Control 100 feet downstream
from gage at small rapids; permanent during 1915. Overflow of banks not likely.
Stage of zero flow, 1.2 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.15 feet at noon
June 12 (discharge, 130 second-feet); minimum stage recorded, 2.19 feet during
September 19 (discharge, 28 second-feet).

WinTER FLOW.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter.

DivERsIONs.—Prior to July 1, 1914, there were adjudicated diversions of approximately
8 second-feet from North Piney Creek above station, and 209 second-feet below.

ReauratioNn.—None.

Accuracy,—Records considered excellent.
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Discharge measurements of North Piney Creek near Marbleton, Wyo., during the year
ending Sept. 30, 1915.

Date. Made by— h&%ﬁ. c!?a.i‘sge.

Feet. Sec.-ft.
39

May 17 | M. N, Grant, jr. .ot e an s 2.40
June 12 | R. H. Fletcher.. . 3.14 126
July 30 | Robert Follanshee. ... ... ca e 2.54 46

Daily discharge, in second-feet, of North Piney Creek near Marbleton, Wyo., for the year
ending Sept. 30, 1915.

Day. May. | June. | July. | Aug. Sept. Day. May. | June. | July. | Aug. | Sept.
103 81 43 30 46 38 30
120 88 42 30 45 37 32
94 80 42 38 43 36 28
74 73 42 41 42 36 28
77 66 42 40 42 34 28
68 64 42 36 46 34 28
64 63 42 34 514 34 28
103 62 42 34 52 34 28
103 55 41 34 49 34 29
106 52 40 32 47 36 35
112 49 40 30 48 35 37
130 46 39 33 49 34 41
106 48 38 32 56 33 37
96 50 38 32 49 32 34
96 48 38 30 44 32 34

43 30 eaenenns

Note.—Discharge determined from well-defined rating curve; discharge July 3, 4, 6, 7, 10, 15, 16,
interpolated, as gage not read.

‘

Monthly dischorge of North Piney Creek near Marbleton, Wyo., for the year ending
Sept. 30, 1915.

Discharge 1n second-feet.
Run-off 1, ..
Month. (totalin Tacy.
Maximum.| Minimum. | Mean, | 8cre-feet).
T T 130 64 99.0 5,800 | A.
JUIY e eean e 42 54.2 3.330 | A.
August. ... 43 30 37.4 2,300 | A.
September. ... ...ociiiiiieaaa e 41 28 32.8 1,950 | A.
TR o 1 H Y I “ ............ ll .......... 13,500

MIDDLE PINEY CREEK NEAR BIG PINEY, WYO.

LocatioN.—About sec. 24, T. 30 N., R. 114 W., at C. P. Budd’s ranch, 14 miles west
of Big Piney, in Lincoln County. No large tributary within several miles.

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

RECORDS AVAILABLE.—April 1 to September 30, 1915. State engineer maintained
station at this point during 1914.

GAGE.—Vertical staff on left bank just above foot log 500 yards above ranch house;
read morning and evening by Mrs. J. A. Wells.

DISCHARGE MEASUREMENTS.—Made from foot log or by wading.

CHANNEL AND CONTROL—Bed composed of gravel. Control 20 feet below gage,
somewhat shifting. Banks not subject to overflow except during extreme high
water. Point of zero flow, approximately 0.5 foot.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.72 feet at 4 p. m.
July 8 (discharge, 66 second-feet); minimum stage recorded, 0.70 foot May 2 to 15,

inclusive (discharge, 2 second-feet).

WinTER FLOw.—Stage-discharge relation seriously affected by ice; observations dis-

continued during winter.

Drversrons.—Prior to July 1, 1914, there were adjudicated diversions of 34 second
feet from Middle Piney Creek above the station and 72 second-feet below.

REecuraTION.—None.
Accuracy.—Records considered only fair.

Discharge measurements of Middle Piney Creek near Big Piney, Wyo., during the year

ending Sept. 30, 1915.

Date. Made by—

Gage

height. | charge.

May 16 | M. N. Grant, jre. oo oo ae e eeeeeeeaaees
June 11 | R. H. Fletcher....
July 30 | Robert Follanshee

Feet. Sec.ft.

e
258

Daily discharge, in second-feet, of Middle Piney Creek near Big Piney, Wyo., for the

year ending Sept. 30, 1915.

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

1....] 4 4 9 42 22 101{16....] 6 4 22 18 16 13

2....0 ¢ 2 13 48 16 10 {1 17....1 6 4 25 33 16 16

3....| 4 2 9 38 16 14 1 18....] 6 4 16 25 16 13

4.... 4 2 9 42 13 13((19....1 6 6 11 29 13 13

5.... 4 2 9 18 13 16 || 20....] 6 6 1 25 13 16

6.... 4.4 2 9 18 16 13((31....] 6 13 8 18 168 13

7.... 4.4 2 9 25 13 16 || 22....] 6 18 9 22 13 16

8....] 4.4 2 9 42 16 13(23....] 7.5 18 9 18 16 13

9....] 4.4 2 9 58 13 13 24....] 9 18 11 18 13 13

10....| 4.4 2 13 42 13 16 || 25....] 7.5 22 16 18 13 18
11....] 5.6 2 18 42 18 13{/26....] 6 13 29 22 16 13
12.... 6.6 2 16 48 18 16 (] 27... 9 13 48 22 13 18
13.... 6 2 33 42 22 13 1/28....| 9 13 48 13 16 13
4. 6 2 33 42 13 13 |1 29... 5 13 53 16 13 10
15.... [ 2 22 29 13 16 |[ 30... 4 13 48 16 14 10
;3 SR P, L2 P, 18 10 |ceeene

NoTE.—Discharge determined from rating curve not well defined.

Monthly discharge of Middle Piney Creek near Big Piney, Wyo., for the year ending

Sept. 80, 1915.

Discharge in second-feet.

Run-off

Month.
Maximum. | Minimum. | Mean.

(totalin
acre-feet).

Accu-
racy.

339
436
1,160
1,800
916
809

f0n000

5,460
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LABARGE CREEK BASIN.
LABARGE CREEK NEAR LABARGE, WYO.

Location.—In sec. 29, T. 26 N., R. 113 W. 250 feet downstream from highway bridge
at Welty’s ranch, 3 miles west of Labarge in Lincoln County.
No large tributary between station and mouth 6 miles below.

DRAINAGE AREA.—176 square miles (measured on special map in Bulletin 543).

RECORDS AVAILABLE.—April 1 to September 30, 1915. State engineer maintained
station at this point during 1913 and 1914.

Gage.—Vertical staff on right bank 250 feet downstream from highway bridge at
Welty's ranch; read morning and evening by Samuel Welty.

Di1sCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL—Bed composed of gravel. Control 50 feet downstream at
gravel bar; shifted somewhat during 1915. Right bank high and not subject to
overflow; left bank is low, is covered with dense underbrush, and is overflowed
during high water. Point of zero flow about 0.7 foot.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.15feet at 7 a. m-
September 26 (discharge, 154 second-feet); minimum stage recorded, 0.65 foot at
7 p.m. July 1, 5 p. m. July 3, and July 7-14, inclusive (discharge, 3 second-feet).

WinteER rrow.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter.

Diversions.—Prior to December 31, 1916, there were adjudicated diversions of 185
second-feet from Labarge Creek above station and 103 second-feet below.

REcurATION.—None.

Accuracy.—Records fair.

Discharge measurements of Labarge Creek mear Labarge, Wyo., during the year ending
Sept. 30, 1915.

Moo by— o282, | oD

Feet. Secft.
B ER A TR ST C) 5 00 ) PP 1.70 107
June 13 | R. H. FletCher.. .. ruenmiriei it i ceiteraeamr e ceaeaaannn .90 13

Daily discharge, in second-feet, of Labarge Creek near Labarge, Wyo., for the year ending
Sept. 30, 1915.

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

1.... 60 5 42 48 || 16....1 104 74 20 30 52 66

2... 62 6 42 551 17....1 104 74 20 22 55 66

3... 60 5 42 82 ||.18 104 79 20 18 52 60

4.... 52 5 38 88 1119 110 104 20 18 52 60
5.... 50 4 40 93 || 20 110 104 18 14 62 60
6.... 98 55 50 4 42 76 104 15 12 60 60

7.. 98 55 50 4 52 76 93 15 7 58 60

8.. 98 55 50 4 52 76 82 15 7 58 60

9.... 98 55 48 4 58 76 80 15 12 58 63

10.. 98 66 40 4 52 76 93 18 22 58 76
11 98 1 40 4 52 82 93 18 20 58 148
12... 98 76 40 4 52 76 80 18 28 58 110
13 98 76 20 4 52 74 71 9 38 52 98
14, .. 101 71 20 4 52 68 69 8 30 50 83
15... 104 76 20 9 52 66 66 6 32 48 83
63 1....... 32 48 ...

Nore.—Discharge determined from rating curve fairly well defined between 20 and 150 second-foet;
discharge Apr. 14, May 29-31, July 4-6, Aug. 5 and 29, interpolated, as gage was not read.

2142°—18—wsp 409—3
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Monthly discharge of Labarge Creek near Labarge, Wyo., for the year ending Sept. 30, 1915.

Discharge in second feet. Ranoff |,
Month (total in rawcyu.
Maximum. | Minimum; | Mean. acre-feet).
120 98 106 5,680 | C.
104 55 74.9 4,160 | C.
62 6 29.9 1,780 | C.
38 4 13.3 818 | C.
62 38 51.6 3,170 | C.
148 48 75.8 4,510 | C.

FONTENELLE CREEK BASIN.
FONTENELLE CREEK NEAR FONTENELLE, WYO.

Locarion.—About sec. 3, T. 24 N., R. 113 W., at bridge at Holden’s ranch, on stage
road from Opal to Big Piney, and 5 miles west of Fontenelle, Lincoln County.
No large tributary between station and mouth.

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

RECORDS AVAILABLE.—May 16 to Sept. 30, 1915. State engineer maintained station
at this point during 1914.

GAGE.—Vertical staff at down-stream end of right abutment; read once daily by Mrs.
Howard Holden.

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

CHANNEL AND cONTROL.—Bed composed of coarse gravel. Control at small rapids 100
feet below gage; will probably shift at high water. Banks may be overflowed
during extreme high water. Point of zero flow, approximately —0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.63 foot at 5.30
p. m. Sept. 27 (discharge, 104 second-feet); minimum stage, recorded, —0.05 foot
from June 27 to July 6, when gage was destroyed (discharge, 2 second-feet).

WinTER FLOW.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter.

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

REecuraTION.—None.

Accuracy.—Results considered fair. One gage reading daily may not give the true
mean stage at all times; control fairly permanent during 1915.

Discharge measurements of Fontenelle Creek near Fontenelle, Wyo., during the year ending
Sept. 30, 1915.

Date. Made by— h((gigg:%ﬁ:. chglrsg-e.
Feet. Secft.
May 21 | M. N, Grant, Jr. ittt it iaaaeaaeacaeaaaaas 0.55 80

June 13 | R. H. Fleteher. .. .o . i .46 56
July 31} Robert Follansbee. . . . . ... ciiiiieii it ciia e iaa e eeaaeneeeaeaaenanns 12
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Daily discharge, in secondfeet, of Fontenelle Creck near Fonlenelle, Wyo., for the year
ending Sept. 30, 1915.

Day. | May. | June, | July. | Aug. Sept. Day. May. | June. | July. | Aug. | Sept.
26 26
26 26

26
26 26
23 26
23 26
19 26
19 26
23 26
23 35
19 89
19 104
19 74
19 74
19 60
190........

Note —Discharge determined from a rating curve not well defined; gage out July 7 to Aug 2, when
bridge was being rebuilt R

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

30, 1915.
»
Discharge i -foet.
ischarge in second-feet Run-off oo
Month. (totalin m“cy
Maximum. | Minimum. | Mean, | 3cre-feet).
May 2181 . i 80 38 62.1 1,350 | C
June........... 65 2 32.7 1,950 | C
August. .ol 26 15 19.9 1,220 C
September. 104 16 40.6 2,420 | C

BIG SANDY CREEK BASIN.
BIG SANDY CREEK NEAR FARSON, WYO.

Locartion.—In sec. 18, T. 27 N., R. 106 W., half a mile above headgate of Eden canal,
14 miles north of Farson, in Sweetwater County. No tributary within several
miles of station.

DRAINAGE AREA.—322square miles (measured on base map of Wyoming; scale,
1:500,000. ‘

RECORDs AVATLABLE.—May 10 to August 7, 1915.

GaGE.—Vertical staff on left bank half a miles above headgate; read once daily by
E. R. Pulley.

DISCHARGE MEASUREMENTS.—Made by wading at control.

CHANNEL AND conTROL.—Bed composed of sand; will shift. Control 100 feet down-
stream from gage, fairly permanent during 1915. Banks subject to overflow at
stage of 3.7 feet. Point of zero flow, 1.0 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.6 feet at 9:30 a. m. May 14
(discharge, 440 second-feet); minimum stage recorded, 1.55 feet at 11 a. m. July
21 (discharge, 30 second-feet).

WinteR FLow.—No data.

Diversions.—No information.

REecunaTION.—NoOne.

Accuracy.—Records considered good. One gage reading may notgive the true daily
mean stage.
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Discharge measurements of Big Sandy Creek near Farson, Wyo., during the year endin
g g’ i. 30, 1915 I
ept. 30, .

Date. Made by— hgiz%%. ch]g.irsge.

Feet. See.-ft.
May 6 | M. N, Grant, Jr. ..ot et ae e ieeeaeeeeeeeaeacoeaaaaannann 2.00 90
June 7 | R.H. FletCher. . . ... oottt iiie i i e naeemaaemaeaaacanaannn 2,68 217

Dazily discharge, in second-feet, of Bvg Sandy Creek, near Farson, Wyo., for the year ending
Sept. 30, 1915.

Day. May. | June. | July. | Aug. Day. May. | June. | July.| Aug.
................ 92
................ 267 99
................ 0 200
................ 244 156
................ 222 167

178 [ececnnes 156 135
................ 178 116
................ 116 feeneunns
................ 99 |........

146 |.e..oo.. 70 |eeeaanns

200 |eceenan. 84 |oaoeenen

200 [........ 70 |oemuennn

267 |ceecnnns 57 [eeeeennn

440 |........ 70 {eeeuennn

Note.—Discharge determined from fairly well defined rating curve.

Monthly discharge of Big Sandy Creek near Farson, Wyo., for the year ending Sept. 30,
1915.

Discharge in second feet.
Run-off (in | Accu~
Month, acre-feet). | racy.
Maximum. | Minimum.| Mean.

6,550 | C.

6,330 | B.

1,92 | B.
14, 800

BLACKS FORK BASIN.
BLACKS FORK NEAR URIE, WYO.

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

DRAINAGE AREA.—261 square miles (measured on U. 8. Geological Survey base
map, scale 1:500,000).

RECORDS AVAILABLE.—August 21, 1913, to September 30, 1915.

GagE.—Vertical staff on downstream side of center pier; read morning and evening
by Miss Mary Anderson. August 19, 1915, datum lowered 0.50 foot.

DiscHARGE MEASUREMENTS.—Made from two-span bridge or by wading 100 feet
downstream.

CHANNEL AND CONTROL.—Bed composed of compact gravel. Control which is a
small riffle just below the bridge, changed slightly during 1915, being gouged
out by tie jam. Right bank high and not subject to overflow; left bank subject
to overflow at stage of approximately 3 feet.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.1 feet at 9 a. m.
June 2 and 23 (discharge, 670 second-feet), minimum discharge recorded, 2.3
second-feet on August 31 and September 1.

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

Drversions.—Below all diversions. Prior to December 31, 1916, there were adjudi-
cated diversions of 599 second-feet from Blacks Fork.

REecuLaTION.—None. .

Accuracy.—Records considered excellent except for the period during which the
water was below the gage. Control permanent except for one well-defined shift
during high water.

Discharge measurements of Blacks Fork near Urie, Wyo., during the year ending
Sept. 30, 1915. ’

Date. Madoy— b | oDl

Feet. Sec.-ft,
1. 243

May 11 | R.H. Fleteher. ...t ean 30
June 16 do 1,70 470
Aug. 19 2. 45 9.0

e New datum, Gage height at old datum, — 0.05 foot.

Daily discharge, in second-feet, of Blacks Fork near Urie, Wyo., for the year ending
Sept. 80, 1915.

Day. Oct. Nov. | Apr. | May. | June. | July. | Aug. | Sept.
24 30 70 350 442 2.3
24 30 75 224 535 2.6
30 30 80 152 338 10.
36 38 86 152 266 25.
38 36 86 149 272 56,
38 33 82 107 255 31.
38 33 65 100 310 12.
42 38 69 100 10.
42 30 61 130 272 8.0
54 30 47 178 378 8.0
49 30 54 230 208 19,
49 30 272 208 39.
44 30 65 390 310 57,
39 30 74 478 310 46.
44 38 140 390 310 46.
44 42 122 414 350 20 3.5 40.
44 42 120 432 510 |........ 3.5 33.
39 39 230 390 510 {........ 3.5 22,
39 42 178 200 510 |........ 7.4 26,
38 49 169 2381 560 j........ 7.4 26.
42 54 217 7.4 27,
42 54 224 6.8 19,
45 49 224 6.8 19,
45 49 187 5.6 19,
42 49 169 4.4 62,
45 49 163 2.9 159,
42 45 276 2.9 90.
42 49 370 2.6 80,
36 49 500 3.5 78.
30 49 432 2.6 62,
30 e aenaaan 2.3 e

NotE.—Discharge determined as follows: Oct. 1 to June 1, from rating curve well defined throughout,
June 2-15, by indirect method for shifting control; June 16 to Sept. 30, from rating curve well defined
throughout: July 17-31, estimated at 5 second-feet; Aug. 1-12 estimated at 4 second-feet as no gage-height
record was obtained.
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Monihly discharge of Blacks Fork near Urie, Wyo., for the year ending Sept. 30, 1915.

. ; foet,
Discharge in second-fee Run-off oo
Month. (totalin |0
Maximum. | Minimum, | Mean. acre-feet).

October.. 54 24 39.9 2,450 | A.

54 30 39.9 2,370 | A.

500 47 156 9,280 | A.

478 100 241 14,800 | A.

642 245 401 23,900 | A.

............ 65.4 4,020 | B.

[ PP 4.25 21 | C.

159 2.3 37.8 2,250 | B.

YAMPA RIVER BASIN.

SAVERY CREEK NEAR SAVERY, WYO.

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

DRAINAGE AREA.—354 square miles.

AVAILABLE.—May 1 to September 30, 1915.

DrversioNs.—Prior to July 1, 1914, there were adjudicated diversions of 55 second-feet
from Savery Creek.

RECORDS

RecuratioN.—None.

CooperATION.—Complete record furnished by State engineer of Colorado.

Discharge

measurements of Savery Creek near Savery, Wyo., during the year ending Sept.
30, 1915.

[Made by C. L. Chatfield.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. | Sec.-ft.
May 3.... 1.20 242 1| Aug. 5. i 0
June 7....|.. 1.60 359 || i 0
- R SRR, — .06 20

Daily distharge, in second-feet, of Savery Creek ne
y 1

ar Savery, Wyo., for the year ending Sept.

Day May. | June. | July. | Aug. | Sept. Day. | May. | June. | July. | Aug. | Sept.
395 207 46 0 230 144 0 0 6
315 412 52 0 207 97 0 0 10
285 345 46 0 207 97 0 0 10
270 285 39 0 285 124 0 0 10
243 300 33 0 218 115 0 0 10
207 448 0 0 207 97 0 0 10
207 315 0 1] 207 0 0 10
186 285 0 0 230 80 0 0 10
175 256 0 0 207 72 0 [14 52
186 270 0 0 230 58 0 0 46
186 285 0 0 186 58 0 0 39
196 230 0 0 186 58 0 0 27
207 207 0 0 196 52 0 0 15
256 196 0 0 186 52 0 0 10
270 164 0 0 186 46 0 0 10

164 |........ 0 [ ) PR,
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Monthly discharge of Savery Creek near Savery, Wyo., for the year ending Sept. 30, 1915.

Discharge in second-feet. Run-off
Month, (total in
Maximum.| Minimum. | Mean, | 2cre-feet).

May. 395 164 223 13,700
June. 448 46 181 10,800
July, 52 0 7.0 430
August. 0 0 0.0 0
September. 52 0 16.4 976
The period.......c..oo.ooiio. D, | 448 0 85.4 25,900

MUDDY CREEK NEAR BAGGS, WYO.

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

DRAINAGE AREA.—904 square miles.

RECORDS AVAILABLE.—May 1 to September 30, 1915.

Gace.—Chain gage on upstream side of single-span bridge, read twice daily by Miss
Ethel M. Shank.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and mud, will probably shift; bank
subject to overflow during extreme high water. Control shifting.

WINTER FLow.—No data; observations discontinued.

DrversioNs.—Prior to July 1, 1914, there were no adjudicated diversions from Muddy
Creek.

ReeuraTion.—None. .

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

Discharge measurements of Muddy Creek near Baggs, Wyo., during the year ending Sept.
30, 1915. »

{Made by C. L. Chatfield.]

Gage Dis- Gage Dis-
Date, height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. | Sec.-ft.
May 4. 2.22 42 Aug. 4... . 0.30 0
June 8. 3.00 kil 27... 0.20 0
28, 0.48 3.0

Daily discharge, in second-feet, of Muddy Creek mear Baggs, Wyo., for the year ending
Sept. 30, 1915.

Day May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
40 20 0.8 0.0 3.5 22 40 L5 0.8 0.
40 21 .8 2.2 3.8 18 42 2.2 .0
40 44 .8 3.8 4.2 16 38 .8 .0
39 99 .0 2.2 5.0 14 38 .8 .0
40 122 .8 1.5 4.2 14 24 .0 .0
38 125 2.2 .8 4.2 14 9 .0 .0
28 147 2.2 .0 3.5 15 3.5 .0 .0 .
30 90 15 .0 3.8 16 4.2 .0 .0
24 58 3.0 .0 3.0 22 3.8 .0 .0
26 48 3.5 2.2 2.2 17 3.5 .0 .0
26 30 4.2 .8 L5 26....... 17 3.8 .0 .0 .
22 21 3.0] -3.0 0 2700l 20 3.8 .0 .0 .
24 27 2.2 2.2 0] 28....... 17 3.0 .0 .0 .
26 38 1.5 .8 09129...... 14 1.5 .0 .0
26 40 .8 15 .8 30....... 15 .8 .0 .0

31.. ) £ 20 PO .0 .0

OO’QOOO COOCOoOC COoOCOCO




. 40 SURFACE WATER SUPPLY, 1915, PART IX.

Monthly discharge of Muddy Creek near Baggs, Wyo., for the year ending Sept. 30, 1915.

Di in second-feet.
ischarge in second-fee! Run-off

Month. (total in
Maximum. | Minimum. | Mean, | 2cre-feet).

1,460
2,280
65

44
78

ASHLEY CREEK BASIN.
ASHLEY CREEK NEAR VERNAL, UTAH.

LocatioNn.—In sec. 1, T. 3 8., R. 20 E., about one-fourth mile above the heading of
the power canal of the Vernal Light & Milling Co. 34 miles above mouth of Dry
Fork, and 12 miles northwest of Vernal.

DraiNaGE AREA.—101 square miles.

RECORDS AVAILABLE.—June 6, 1914, to September 30, 1915. From October 8, 1911, to
June 5, 1914, fragmentary records were obtained at the power plant, the total flow
of the creek being estimated by including the discharge from the tailrace. Rec-
ordsare also available for a point below the mouth of Dry Fork from March 15, 1900,
to December 31, 1904.

Gage.—Lietz water-stage recorder on right bank about 400 yards above diversion dam,
installed April 15, 1915, at the same location as a vertical staff gage from which
fragmentaryrecordshad been obtained June 6, 1914, to April 14, 1915. From Octo-
ber 8, 1911, to June 5,1914, records were obtained at the power plant until June
28, 1913, from a gage below the tailrace and after June 28 from a gage above the
tailrace. While the gage above the tailrace was in use supplementary readings
in the tailrace were taken and the flow added to obtain the total in the creek.
The gage used from March 15, 1900, to December 31, 1904, was at E. Marett’s ranch
about 5 miles downstream and below Dry Fork. This gage was a vertical staff on
the right bank at the wagon bridge.

DiscHARGE MEASUREMENTS.—Made from cable about 75 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed steep and rough. Control apparently fairly permanent
at presentsite.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 4.15 feet at 3
p. m. May 14 (discharge 1,260 second-feet); minimum stage 1.35 feet during
March (discharge, 30 second-feet).

1911-1915, maximum discharge recorded, 1,350 second-feet, May 23, 1914;
minimum discharge recorded, 30 second-feet March 2, 1912, first 15 days of Janu-
ary, 1914, and during March, 1915.

WinTter rLow.—Stage-discharge relation apparently not seriously affected by ice.

DrversioNs.—Above all diversions.

REecunaTioN.—None.

Accuracy.—Records fair for period for which continuous gage heights are available.

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

30, 1915.
Gage Dis- . Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. |charge.
Feet. | Sec.ft. Feet. |Sec.-ft.
Apr. 15 | Lynn Crandall......... 1.56 61.9 || May 27 | L. W.Jordan.......... 2.51 335
20 |..... Lo 2.25 215 Aug. 15 | R. C. Pierce........... 1.68 79.8
May 22 | L. W.Jordan.......... 2.20 212 15 |..... L [ 1.68 813
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Daily discharge, in second-feet, of Ashley Creck mear Vernal, Utah, for the year ending
Sept. 30, 1915. '

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sspt.
220 703 208 92 71
215 603 198 92 70
173 405 192 92 75
154 366 215 92 85
149 310 226 90 82
144 376 201 90 82
139 319 176 92 82
144 435 165 90 80
175 635 160 87 82
211 670 151 85 89
265 710 146 85 90
430 555 137 85 92
655 352 132 85 101
855 282 130 85 89
845 300 125 8 85
755 350 123 8 83
720 400 117 83 83
510 500 111 83 82
425 400 109 82 82
291 396 107 82 82
233 381 105 80 80
253 376 103 80 80
355 371 101 80 78
535 362 99 78 76
584 320 99 80 137
376 280 99 80 119
342 236 105 80 107
466 240 105 76 101
695 229 101 73 98
583 218 98 73 96
523 |eeeen-s 96 i3 R,

Note.—Discharge determined from two well defined curves, one P]icab]e to the staff gage used prior
to Apr. 15, the other to the automatic gage used Apr. 15 to Sept. 30. ock stopped Apr. 27 to May 1, June
15-19, 25-26, and discharge estimated by comparison with records of flow of Duchesne and Lake Fork and
climaticdata. Discharge Apr. 18-22, and 25, May 9, 12-19, 23, 24, and 29-31, June 1-3, 6, and 8-12, and July
4, computed as the mean of hourly éischarge.

Monthly discharge of Ashley Creek near Vernal, Utah, for the year ending Sept. 30, 1915.

Discharge in second-feet,
Run-off |, ...
Month. (totalin Tacy.
Maximum. | Minimum, | Mean, | acrefeet).
79 4,860 | D.
65 3,870 | D.
44 2,710 | D.
37 2,280 | D.
33 1,830 | D.
30 1,840 | D,
109 6,490 | C.
401 24,700 | B.
403 24,000 | B.
137 8,420 | B.
83.5 5,130 | B.
88.0 5,240 | B.
126 91, 400

NoTE.—Mean monthly discharge October to April, estimated from weekly readings.
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DUCHESNE RIVER BASIN.
DUCHESNE RIVER AT MYTON, UTAH.

LocatroNn.—In the NW. } sec. 25, T. 3 8., R. 2 W., Uinta Special base and meridian,
at highway bridge at Myton, 3 miles below the mouth of Lake Fork, and 15 miles
above mouth of Uinta River.

DRrAINAGE AREA.—2,750 square miles.

REcORDS AVAILABLE.—October 26, 1899, to November 30, 1910 and July 26, 1911,
to September 30, 1915.

Gage.—Chain gage on upstream rail near the left end of bridge; installed August 6,
1910, at a new datum; readings about 2.7 feet lower than those on old gage; read
once daily by Abe Smith and W. Edgar. From October 26, 1899, to June 6, 1909,
a chain gage was used at an old wooden bridge about half a mile below present
site. June 6, 1909, the river cut a new channel, and a new chain gage was in-
stalled July 9, 1909, about a quarter of a mile upstream and at a different datum.
August 9, 1909, this gage was replaced by another chain gage about 100 feet down-
stream on right bank but at same datum.

DiscHARGE MEASUREMETS,—Made from the highway bridge or by wading about 100
feet below bridge.

CHANNEL AND CONTROL.—Stream bed of coarse gravel; banks comparatively low
but not likely to be overflowed, although they are subject to erosion during high
water. Current comparatively swift and makes an angle with the bridge at low
stages. Control probably a gravel bar at the ford 100 or 200 feet below gage,
apparently fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 5.39 feet at
6.15 p. m. June 12 (discharge, 3,960 second-feet); minimum stage 1.27 feet from
August 28 to September 1 (discharge, 100 second-feet).

1899-1915: Maximum discharge recorded, 9,560 second-feet July 6, 1907,
minimum discharge recorded, 100 second-feet August 28 to September 1, 1915.

WINTER FLOW.—River generally frozen over from middle of December to middle of
March. Determinations of mean flow are based largely on a study of climatic
data and are roughly approximate.

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

REeULATION.—None. '

Accuracy.—Open-water records fair.

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

30, 1915.

Gage Dis- - Gage | Dis-

Date. Made by— height. | charge. | Date- Made by height. |charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct. 3 Lynn Crandall.._...... 2.14 471 || May 18 L. W. Jordan.......... 3.78 1,940
4. doeai 2.51 7200 0 29)..... do. .o 3.13 1,280
Apr. 9 ..... do .................. 2.14 442 || June 20 Lynn Crandall......... 4.90 3,270
10 |..... AOeeece i 2.16 448 || Aug. 10 | E. 8. Borgquist........ 1.53 177
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Daily discharge, in second-feet, of Duchesne River at Myton, Utah, for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
442 470 315 145 | 1,360 | 2,570 | 1,250 145 104
442 442 315 |. 320 | 1,280 | 3,360 | 1,250 164 132

365 320 906 | 2,940 | 1,200 132 498
710 442 416 | 151 8221 2,390 | 1,050 145 498
560 442 390 448 726 | 1,940 996 132 453

1,070 132 325
1,050 138 253
790 172 210
636 172 219
574 154 210
523 132 210
481 138 411
411 138 390
400 115 350
350 124 325
340 132 300
310 132 325
262 154 310
244 138 290
244 110 253
210 124 253
179 110 244
164 132 219
172 115 210
179 138 646
210 164 978
219 110 806
262 104 726
244 110 646
219 110 574
191 104 {oeeuenen

Nore—Discharge determined from rating curve well defined between 150 and 3,500 second-feet. Mean
flow estimated, on account of ice, as follows: Dec. 18-31, 280 second-feet; Jan. 1-31, 310 second-feet; Feb.

1-28, 320 second-feet; Mar. 1-18, 340 second-feet.

Monthly discharge of Duchesne River at Myton, Utiah, for the year ending Sept.

30, 1915.
Discharge in second-feet. Run-off Aceu-
Month. (totalin rac
. . acre-feet). ¥
Maximum. | Minimum. | Mean.
710 479 29,500 | B.
470 379 22,600 | B,
442 317 19,500 | C.
............ glo 12,213% B
............ 20 .
448 356 51,900 | C.
1,100 554 33,000 | B.
2,020 1,090 67,000 | B,
3,770 2,510 149,000 | B.
1,250 507 1,200 | B.
172 133 8,180 | B.
978 379 ,600 | B.
3,770 610‘ " 441,000

Norte.—See footnote to table of daily discharge.
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STRAWBERRY RIVER AT DUCHESNE,! UTAH,

Location.—In sec. 2, T. 4 8., R. 5 W., Uinta Special base and meridian, at Winslow’s
ranch, about a mile west of post office at Duchesne, half a mile above mouth of
Indian Canyon, a small tributary entering from the south, and 14 miles above
confluence of Strawberry River with the Duchesne.

DrAINAGE AREA.—1,040 square miles,

RECORDS AvAILABLE.—June 10, 1908, to November 30, 1910, and March 16, 1914, to
September 30, 1915.

GacE.—Inclined staff installed April 12, 1914, on right bank, about 50 feet below the
footbridge at Winslow’s house; read twice daily by E. S. Winslow. Chain gage
atapproximately same site but different datum was used 1908-1910. A staff gage
at the county bridge about a mile below was used from March 16 to April 11, 1914.

DiscEARGE MEASUREMENTS.—Made from cable just below the footbridge, or by
wading.

CHANNEL AND CONTROL.—Banks comparatively low; covered with underbrush; left
bank subject to overflow at very high stages. Control is gravel bar; apparently
fairly permanent. Point of zero flow, about —1.0 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.95 footat 7 p. m.
May 1 (discharge, 380 second-feet); minimum stage, —0.40 foot at 8 a. m. Novem-
ber 20 (discharge, 30 second-feet).

1908-1915: Maximum discharge recorded, 1,860 second-feet April 22, 1910;
minimum discharge, 30 second-feet November 20, 1914. Records obtained prior
to 1914 only for incomplete years.

WinteER FLow.—Discharge relation generally affected by ice from December to March
Winter estimates are based on a comparison with the station on the Duchesne at
Myton.

DrversioN.—Water is stored in the Strawberry Valley Reservoir, having a capacity of
250,000 acre-feet and located about 40 miles above the station. This water is di-
verted by means of a tunnel to the Spanish Fork drainage basin. Some water is
also diverted to the Provo River basin from the upper end of Strawberry Valley.

Recuration.—Since 1912 the flow of the river has been affected by the Strawberry
Valley Reservoir.

Accuracy.—All except winter records good.

Discharge measurements of Strawberry River at Duchesne, Utah, during the year ending
Sept. 30, 1915.

Gage Dis- o Gage | Dis-
Date. Made by— height. | charge. || Date- Made by height. |charge.
Feet. | Sec.-ft.
Oct. 4... May 30..[ L. W. Jordan.......... .78 320
April 8.. June 20.| Lynn Crandall.. .- .34 201
8.. Aug. 22.| E. 8. Borgquist —-.20 66.0
May 17.. Sept. 8..|..... do........ a—, 12 76.8

1 Deseribed in report for 1910 as ““ Strawberry River at Theodore, Utah.”
a Observer’s reading; gage height not recorded at time of measurement.
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Daily discharge, in second-feet, of Strawberry River at Duchesne, Utah, for the year ending
Sept. 80, 1915.

Day. Oct, Nov Dec. Mar Apr. | May. | June. | July. | Aug. | Sept.
201 367 324 130 82 57
158 330 336 130 78 59
158 306 330 130 76 74
135 285 336 130 74 78
158 285 336 130 72 91
135 255 345 130 72 82
158 240 336 130 78 78
160 255 315 125 82 78
175 246 306 120 82 2
175 246 306 120 78 72
186 255 285 115 74 72
186 264 270 105 72 80
186 276 270 100 68 87
186 300 270 100 66 82
204 315 255 91 66 82
216 324 240 84 70 82
216 306 216 82 70 82
225 336 210 82 66 78
234 354 210 82 64 72
234 360 204 80 64 72
255 330 180 78 62 66
270 330 186 80 62 66
255 324 175 82 62 64
234 315 168 84 64 62
234 300 160 87 64 118
118 82 |.cennnen 118 210 330 155 91 62 168
110 82 [..eennnn 118 204 330 155 91 62 130
105 94 |........ 105 276 315 155 105 59 105
105 9 |........ 118 324 315 142 100 59 94
118 (0 I, 142 336 330 135 89 59 94
5 E: 38 PO 18 ........ 324 [coeannns 84 55 |-eeeannn

Note.—Discharge determined from rating curve well defined below 400 second-feet. Mean discharge
estimated, on account of ice, as follows: Dee. 3-31, 76 second-feet; Jan. 1-31, 77 second-feet; Feb. 1-28, 83

second-feet; and Mar. 1-20, 105 second-feet.

Monthly discharge of Strawberry River at Duchesne Utah, for the year ending Sept. 30,
1

Discharge in second feet.
Run-off |, ..
Month. (total in racy.
Maximum. | Minimum. | Mean, | cre-feet).
138 8,480 | B.
9.5 5,560 | B.
76.5 4,700 | C.
77 4,730 | D.
83 4,610 | D.
112 6,890 | C.
209 12,400 | B.
305 18,800 | B.
244 14,500 | B.
102 6,270 | B.
68.5 4,210 | B.
83.2 4,950 | B.
The year. .. ..eiieiieiiiiiiiiaiiaiaaaeenn 367 |oceeiennnns 133 96, 100

NotE.—See footnote to table of daily discharge.
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LAKE FORK NEAR MYTON, UTAH.

LocaroN.—In sec. 21, T. 3 8., R. 2 W., Uinta Special base and meridian, 100 yards
below highway bridge, half a mile above the confluence of Lake Fork with Du-
chesne River, and 3} miles northwest of Myton, Utah. From 1900 to 1903 this
gtation was known as Lake Creck at mouth.

DRAINAGE AREA.—468 square miles.

RECORDS AVAILABLE.—July 3, 1900, to December 31, 1903; June 13, 1907, to Novem-
ber 30, 1910; July 26, 1911, to September 30, 1915,

Gacge.—Inclined staff installed September 13, 1912, on left bank at cable; read once
daily by J. R. Bywater. July 3, 1900, to June 30, 1907, records were obtained
from a vertical staff gage near mouth of creek at an old bridge, which was washed
out with the gage July 1, 1907. A chain gage installed August 18, 1907, on right
bank about 250 feet below site of old bridge, at new datum was used until Decem-
ber 31, 1907; in March, 1908, it was moved upstream about a quarter of a mile and
ingtalled at new datum on right bank, just below cable. This gage was moved
to the left bank and established at same datum June 22, 1909, and used until
August 10, 1912, when the chain was stolen. A temporary gage was used by the
observer until September 12, 1912, when the present inclined staff was installed
at the same site and datum as gage stolen August 10.

DISCHARGE MEASUREMENTS.—From a cable or by wading.

CHANNEL AND conNTROL.—Banks perpendicular and comparatively high. Stream
bed of gravel; control fairly permanent. Point of zero flow, about 0.8 foot.
ExTrREMES oF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 7.30
a. m. June 2 (discharge, 1,840 second-feet); minimum stage, 1.0 foot August 19—

22, 25, and 26 (discharge, 2.5 second-feet).

1900-1903, 1907-1915: Maximum discharge recorded, June 7,1912, 3,050 second-
feet; minimum discharge recorded August 20 and 21, 1911 (discharge, 1 second-
foot).

WinTER FLOW.—Stream usually icebound from December to middle of March; flow
determined largely by study of climatic data.

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

REecuraTION.—None.

Accuracy.—Open-water records good; winter records only fair.

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

30, 1915.
Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height. 0.
Feet. | Sec.-ft. Feet. | Sec.-ft.
1.80 8l || May 29 | L. W. Jordan . 295

2
5.20 | 1,310
L1 4.6

1.94 88 || June 20 | Lynn Crandall..
3.40 500 || Aug. 10 | E. 8. Borgquist.........




DUCHESNE RIVER BASIN, 47

baily discharge, in second-feet, of Lake Fork near Myton, Utah, for the year ending
Sept. 30, 1915.

Day. Oct. | Mov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
........ 98 165 1,010 520 6.4 5.8
........ 98 135 | 1,840 | 430 5.8 5.8
........ 115 106 755 1 290 4.5 7
........ 98 82 940 { 200 5.8 166
........ 98 56 642 | 108 4.5 99
........ 115 50 560 | 155 4.5 57

200 98 35 500 | 202 4.5 26
200 98 26 430 | 116 4.5 11
200 98 35 520 [ 116 4.5 11
200 82 26 965 89 4.5 11
200 68 26| 1,550 | 62 4.5 11
200 35| 1,810 35 4.5 17
226 68 30| 1,190| 35 4.5 70
190 68 35 2 26 4.5 57
154 68 106 688 17 4.5 46
154 115 300 | 1,020 14 4.5 35
135 98 500 | 1,580 7 4.5 26
115 98 520 | 1,810 4.5 4.5 26
68 540 | 1,460 4.5 2.5 17
98 68 345 | 1,430 4.5 2.5 17
90 62 270 | 1,340 4.5 2.5 11
82 115 “200 | 1,280 7 2.5 11
82 98 134 | 1,340 4.5 5.8 11
98 82 144 | 1,370 4.5 4.5 11
98 72 176 | 1,280 7 2.5 230
98 62 176 | 1,220 7 2.5 1€6
115 62 134 755 11 4.5 125
106 40 125 600 17 4.5 190
98 240 134 11 4.5 166
98 134 585 342 11 4.5 166
98 |..eea... 788 ..., 7 5.8 .cacenns

Nore.~Discharge determined from three fairly well defined rating curves used as follows: Oct. 1 to
Dee. 10, Mar. 7 to June 1, and June 3 to Sept. 30. Discharge interpolated for a few days on which gage
was not read  Discharge Mar. 17 interpolated because of an ice jam at control. Discharge June 2 deter-
mined by indirect method for shifting control. Mean fiow estimated beeause ofice as follows: Deec. 11-15,
65 second-feet; 16-31, 85 second-feet; Jan. 1-31, 100 second-feet; Feb, 1-5, 150 second-feet; 6-28, 120 second-
feet; Mar. 1-6, 140 second-feet.

Monthly discharge of Lake Fork near Myton, Utah, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Acew
Month, Total (in racy-
Maximum. | Minimum.| Mean. | 2crefeet). '
97.2 5,980 | B.
88.4 5,260 | B.
A
125 6,010 | D.
March.... 138 8,480 | C.
ﬁpril.. 85.6 509 | B.
R 788 26 198 12,200 | B.
1,840 134  |1,030. 61,300 | B.
5 4.5 81.5 5,010 | B.
6.4 2.5 4.34 C.
230 5.8 60.3 3,5%0 | B.
1,840 2.5| 174 126, 000

Note —See footnote to table of daily discharge.
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PRICE RIVER BASIN.
PRICE RIVER NEAR HELPER, UTAH.

Locarion.—In sec. 36, T. 13 8., R. 9 E., at ford about 300 feet west of the Denver &
Rio Grande Railroad Co.’s main-line track, at the settlement locally known as
Spring Glenn, 2 miles south of Helper, 1 mile above diversion dam of Price River
Irrigation Co. and 4 miles below White Creek.

DrAINAGE AREA.—H30 square miles.

REecorDs AvATLABLE.—February 21, 1904, to September 30, 1915.

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

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND cONTROL.—Bed of stream composed of gravel and fine sand. Control
is at riffle immediately below ford; shifts occasionally during floods. Point of
zero flow, about 1.7 feet.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.40 feet at 11.15
p. m. September 3 (discharge, 850 second-feet); minimum stage, 2.20 feet at 8
a. m. November 22, 1914 (discharge, 21 second-feet).

1904-1915: Maximum stage recorded, 5.52 feet July 19, 1918 (discharge, 2,100
second-feet); minimum stage recorded, 3.1 feet during December, 1905, and
January, 1906 (discharge, 4 second-feet).

WinTER FLOW.—Stage-discharge relation affected by ice for short periods; determi-
nations of discharge based on climatic data and observer’s notes.

Drversions.—Main diversions from Price River are below station. Water is stored
at the Mammoth reservoir of the Price River Irrigation Co., on the Gooseberry
Fork, about 40 miles above station.

RegurATION.—Flow of river is affected by the storage at Mammoth reservoir.

Accuracy.—Records good.

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

30, 1915.

Gage Dis- _ Gage | Dis-

Date. Made by— height. | charge. | P8te- Made by height. | charge.

Feet. | Sec.-ft Feet. | Sec.~ft.
Nov. 12 | L. W, Jordan..........| 2.39 38 || June 7| L. W, Jordan.......... 3.4 274
Feb. 5| J.J. Sanford... 4 2.4 58 24 | Liynn Crandall .l 2.84 116
Apr. 6 | Lynn Crandall. 3.05 150 || July 8| L. W. Jordan. 3.08 141
ay 12 | L. W. Jordan.. 3.65 296 || Sept. 18 d 2.26 26
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Daily discharge, in second-feet, of Price River near Helper, Utah, for the year ending Sept

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | J qne. July. | Aug. | Sept.
65 50 28 32 28 52 106 370 326 148 77 25
61 50 30 30 28 46 146 348 326 148 77 25

326 50 41 28 29 46 168 326 326 148 80 444
116 46 42 26 26 40 153 326 338 148 2 90
83 46 40 38 58 40 150 288 326 148 7 47
72 46 45 30 40 46 148 288 307 160 77 34
46 38 28 45 40 136 260 260 148 77 29
141 46 39 26 38 46 136 252 260 160 77 30
96 44 36 30 42 50 136 252 136 74 26
80 41 33 30 40 46 126 260 252 134 72 25
72 40 30 31 40 40 136 | 288 235 132 68 30
62 40 30 31 40, 58 126 307 218 128 65 30
56 45 30 31 40 52 148 307 218 128 62 36
56 42 30 32 30 52 148 326 218 110 62 34
54 26 30 33 40 58 160 326 218 150 65 30
52 33 30 40 65 186 326 202 160 74

b2 D 52 30 40 28 40 80| 288| 394 126| 132 39
22 53 21 40 28 40 83| 288| 370 136 108 36
23....... veenes 53 34 39 28 40| 124 270 37| 116 33

24 ieiaanns 52 38 38 29 35| 134| 252] 338 116 102

25 iieeniaaans 52 36 37 29 46| 155| 270 394| 126 104 65

1 52 36 36 29 46| 155 | 288 | 370 | 126 93 30 50
2., 52 34 30 30 40| 120 270 370{ 136 100 28 45
28 ieenn.. 52 40 40 30 52| 114| 288 | 2881 126 93 28 42
P 50 41 38 29 [.eoenn 106 | 348 | 3826| 136 80 28 40
1 T 50 34 38 27 |eeennnn 4| 418 338| 148 77 28 36
Bl 50 [.en... 38 27 |eeeeeid 82 c.... 288 |....... 77 26 [eee---

Nore.—Discharge determined from two fairly well defined rating curves, one used Oct. 1 to Feb. 4 and
Apr. 7 to Sept. 30, the other from Feb. 10 to Mar. 22. Mar. 22 to Apr. 6 used indirect method for shifting
control. Dlscharge for July 10 interpolated. Discharge estimated, on account of ice Dec. 1, 9, 10, 12—16,
19, 20, 22 24, 26, 29, 31, Jan. 1-3, 5-14, 17-27, 29-31, Feb. 1-3, and 5—9.

Monthly discharge of Price River near Helper, Utah, for the year ending Sept. 80, 1915.

Discharge in second-feet.
Run-off |0,
Month. (totalin racy.
Maximum.| Minimum. | Mean, | acrefeet). ‘
OCHODOT -« - oot 32 50 71.8 4,410 | B.
November. 50 21 39.5 2,350 | B.
December. 40 28 35.9 2,210 | C..
January... 38 26 29.1 1,790 | C.
February. . 52 26 40.0 2,220 | C..
March... 155 40 73.7 4,530 | B.
April.. 418 106 207 12,300 | B..
ay-.. 252 326 20,000 | B.!
June... 338 116 209 12,400 | B
July. .. 160 7 128 7,870 | B
Auguet.. .. 26 57.2 3,520 | B
September. 444 25 50.0 2,980 | C
The year 444 21 106 76,600

2142°—18—wsp 409—4
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SAN RAFAEL RIVER BASIN.
HUNTINGTON CREEK NEAR HUNTINGTON, UTAH.

Location.—In sec. 6, T. 17 8., R. 8 E., at the Cunha ranch, about 7 miles northwest
of Huntington; below all main tributaries except Fish Creek.

DRAINAGE AREA.—158 square miles.

RECORDS AVAILABLE.—May 3, 1909, to September 30, 1915.

Gace.—Stevens water-stage recorder on left bank, installed April 30, 1913, to replace
the inclined staff used since October 7, 1912; set to read the same, but is about
100 fect above inclined gage which is 20 feet above cable. A vertical staff on
right bank at same site and datum as inclined gage used May 3, 1909, to October
6, 1912.

DISCHARGE MEASUREMENTS.—Made by wading or from a cable.

CHANNEL AND CONTROL.—Bed composed of coarse gravel; shifts occasionally during
high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
4.50 feet at 10 a. m. May 16 (discharge, 520 second-feet); minimum stage (staff),
2.35 feet at 11 a. m. February 24 (discharge, 26 second-feet).

1909-1915: Maximum discharge, 1,100 second-feet on May 22 and 23, 1914;
minimum discharge, 12 second-feet March 20, 21, 22, and 23, 1912,

WINTER FLOW.—Stream frozen entirely over during greater part of winter. Winter
records based largely on climatic data and interpolation between days when
water was reported to be running freely under the ice.

Diversions.—Above all diversions (except Cunha’s ditch). Several small ditches
divert from tributaries above station.

RecuraTioN.—A small storage reservoir on Huntington Creek above station controls
distribution of flow to a slight extent.

Accuracy.—All records except those for winter good.

Discharge measurements of Huntington Creek near Huntington, Utah, during the year
ending Sept. 30, 1915.

Date. Made by— h(g{‘g Pi;. eh]?:lrsg.e. Date. Made by— hglag:gilet ch]:)zirsge.

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

Nov. 14 | L. W. Jordan......._.. 2.62 45 | 3.98 317

Feb. 2| J.J. Sanford. 34 3.32 141

LAAPL 3 | Lynn Crandal . 59 || Sept. 16 2.55 37
ay 13 | L. W.Jordan... 3.74 241 *

a Shore ice present; stage-discharge relation apparently not affected.
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Daily discharge, in second-feet, of Huntington Creek near Huntington, Ulah, for the year
ending Sept. 30, 1915,

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

8
g
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TRREEE EYEES
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g8
333
=
@
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@
LX)
b4

366 [ 238 110 63 38
404 | 2381 107 61 38
322 | 225 117 58 38
273 | 212| 115 57 38
244 | 197 114 55 38
220 19| 117 55 38
204 | 178 109 55 37
199 169 | 110 55 37
207 | 160| 107 58 37
230 | 154 | 106 60 50
00| 142 117 53 47
1941 138| 118 12 45
214 | 136 | 118 39 40
247 | 138 114 40 38
267 | 142| 110 40 38
273 |[o...... 91 38 |.ooile

NoTE.—Discharge determined from rating curve fairly well defined between 30 and 350 second-feet; esti-
mated, on account of ice, as follows: Dec. 2-8, 31 second-feet; Dec. 10-31, 30 second-feet; Jan. 1-7, 29 second-
feet; Jan. 9-17, 34 second-feet; Jan. 21-31, 37 second-feet; Feb. 1, 35 second-feet; Feb. 12 to Mar. 29 the
recording gage was out of commission and staff gage readings were obtained twice 8 week; discharge inter-

polated for days for which gage heights were not reported.
Monthly discharge of Huntington Creek near Huntington, Utah, for the year ending Sept.
30, 1915, |
Discharge in second-feet. Run-off Acon.
Month. (totalin racy.
Maximum. | Minimum. | Mean. acfe-feet). f
56.7 3,490 | A.
40.7 2,420 | B.
30.3 1,860 | C.
34.6 2,130 | D.
31.8 1,770 | C.
43.9 2,700 | B. |
125 7,440 | A, |
224 13,800 | A.
236 4,000 | A.
124 7,620 | A.
63.4 3,900 | A.
4.8 2,490 | B.
87.9 63, 600

NotE.—See footnote to table of daily discharge.
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HUNTINGTON CREEK NEAR CASTLEDALE, UTAH.

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

DRAINAGE AREA.—325 square miles.

RECORDS AvAILABLE.—May 12, 1911, to September 30, 1915.

Gaae.—Stevens water-stage recorder on right bank; installed May 2, 1913, at same
datum as vertical staff gage which it replaced.

DiScHARGE MEASUREMENTS.—Made from cable just below the gage, or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and small gravel. Banks fairly
high; subject to erosion but not to overflow. Fairly permanent control formed
by 2 by 12 inch planks placed edgewise in a trench and anchored to pipes driven
into stream bed. Point of zero flow, approximately 0.9 foot.

EXTREMES oF DISCHARGE.—Maximum stage during year, from water-stage recorder,
3.95 feet between April 20 and 24 (discharge, 305 second-feet); minimum stage
0.95 foot at noon September 10 (discharge, 2.5 second-feet).

1911-1915: Maximum stage recorded, 6.62 feet at noon May 24, 1914 (discharge,
823 second-feet); minimum stage, 0.95 foot September 10, 1915 (discharge, 2.5
second-feet).

Winter rLow.—Stage-discharge relation sericusly affected by ice. Winter records
determined largely by a comparison with the records at the upper station, and
are poor. Ice forms 4 or 5 feet in thickness and the stream is often icebound
until the 1st of April.

DiversioN.—Station is below all diversions in Castle Valley.

RecuraTioNn.—Flow effected by irrigation in Huntington district.

Accuracy.—All records fair except those for winter.

Discharge measurements of Huntington Creek near Castledale, Utah, during the year ending
Sept. 30, 1915.

. Gage Dis- - Gage | Dis-
Date. Made by- height. | charge. Date. Made by- height. |charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
Nov. 13 | L. W. Jordan. ......... al.72 20.1 || July 11| L. W Jordan.__........ cl.41 12.6
Apr. 4] LynnCrandall......... 52.07 43.3 || Sept. 18 |..... [ 10 1.13 4.4
ay 14 | L. W. Jordan.......... 3.02 153

e Repairs to artificial control raised gage height from 1. 72 to 1.93.
b Control repaired; changing gage height from 2.12 to0 2.0
¢ Automatic gage moved closer to creek; gage reading referred to old datum, 1.55 feet.
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Daily discharge, in second-feet, of Huntington Creek near Castledale, Utah, for the year
ending Sept. 30, 1915. j

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

) Y 31 26 40 104 46 12 4.8 2.7

-11 4.6 2.6

10 4.2 3.4

9 3.9 8.0

8 3.9 4.2

3.9 3.6

4.2 3.4

4.6 3.0

4.6 2.8

4.6 2.6

12 4.2 3.0

...... 11 3.9 3.5

8 3.7 3.5

8 3.7 3.7

7| 3.9 3.8

7 3.9 4.4

7 3.6 4.8

6 3.6 4.6

6 3.4 4.6

5 3.4 4.6

5 3.2 4.4

22 5 3.4 4.2

23 5 3.4 4.2

24 5 3.2 4.2
25 6 3.0 10
26 6 2.8 10
27 6 3.0 8
28 8| 3.0 7
29 6 3.1 7
30 6 3.2 6

&3 DO FOR AR i 5| 28|

NoTE.—Discharge determined from four fairly well-defined rating curves used as follows: Oct. 1 to Nov.
12, Nov. 13-28; Apr. 4 to July 11; and July 12 to Sept. 30. Mean flow estimated Nov. 2-7 as 26 second-feet;
Nov. 9-12, interpolated, 23 second-feet, as gage record was not available. Mean flow estimated, on account
of ice, as follows: Nov. 29 and 30, 30 Second-feet; Dec. 1-31, 28 second-feet; Jan. 1-31, 32 second-feet;Feb.
1-28, 30 second-feet; Mar. 1-31, 35 second-feet; Apr. 1-3, 40 second-feet. Mean flow estimated, on account
of gage clock stopping, or inlet pipe being clogzed, as follows: Apr. 20-24, 180 second-feet; May 25-29, 40
second-feet; June 13-19, 55 second-feet; June 21-26, 22 second-feet; July 6-10, 10 second-feet. i

Monthly discharge of Huntington Creek near Castledale, Utah, for the year ending Sej)t.

30, 1915. i
Di i g .
ischarge in second-feet Run-off Aoom.
Month. (totalin 17 .0
Meximum, | Minimum, | Mean, | 3cre-feet). | ™
1,600 | C.
23.2 1,380 | C.
28 1,720 | D.
32 1,970 | D.
30 1,670 | D.
35 2,150 | D.
2. W] 5520 | B.
71.2 4,380 | B.
55.1 3, |
7.68 472 | C.
3.70 228 4
4.82 287 3
34.0 24,700

NoTE.—See footnote to table of daily discharge.
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SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH.

Location.—In sec. 27, T. 22 8., R. 14 E., at the county bridge near the Tomlinson
ranch on road from Green River to Hanksville; about 16 miles southwest of Green
River.

DrAINAGE AREA.—1,690 square miles.

RECORDS AVAILABLE.—May 5, 1909, to September 30, 1915.

GagE.—Vertical staff on downstream side of right-crib abutment of bridge; read
once daily by Mrs. W. E, Tomlinson.

DisCHARGE MEASUREMENTS,—Usually made from cable about 300 feet above bridge
because of condition of bottom.

CHANNEL AND conTROL.—Bed composed of mud and quicksand; shifting, control
not well defined. Banks fairly high but left bank issubject to overflow at extreme
floods.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year, 5.3 feet at 6 p. m,
June 11 (discharge, 1,300 second-feet); minimum stage recorded 1.25 feet August
14 (discharge, 0.1 second-foot); water standing in pools August 15 to September 8.

1909-1915: Maximum stage recorded, 8.95 feet September 2, 1909 (discharge,
4,720 second-feet); water standing in pools during August and September, 1910
and August 15 to September 8, 1915.

WiNTER FLOW.—Stage-discharge relation seriously affected by ice. Records deter-
mined from discharge measurements and climatic data.

Diversions.—Below practically all diversions from San Rafael River. The main
diversions in this basin are made from the tributaries, for irrigation in Castle
Valley.

REecuration.—None.

Accuracy.—Records only fair, owing to shifting of channel and control.

Discharge measurements of San Rafael River near Green River, Ulah, during the year
ling Sept. 30, 1915.

Gage Dis- _ Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. [charge.
Feet, | Sec.-ft. Feet, |Sec.-ft.
Dec. 27 | J.J. Sanford........... a2.32 59.0 |} June 6 | L. W. Jordan.......... 3.92 518
Feb. 6 |[-.... [+ 1o S c2.85 44.3 || July 14 |..... [s (s S 1.98 23.3
Mar, 26§ L. W.Jordan.._..._... 2.60 206 Aug. 7| R.C.Pierce............ b1.40 0.5
a Discharge relation affected by ice. bStage of zero flow at gage height 1.30 feet.
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Datly discharge, in second-feet, of San S/‘ael River near Green River, Utah, for the year

ending t. 30, 1915.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
130 676 438 100 15 j........
130 386 914 76 10 |....i...
122 274 992 76 G PR O
107 206 730 65 2.5 ...
100 174 470 54 LO|....l...
114 146 486 43 Bl
146 138 434 38 .5 ..
114 130 417 19 [ N R S
122 130 400 14 .1 02
107 122 | 1,020 12 .1 3
107 130 1,030 12 .1 3
107 164 12 .1 3
107 403 560 18 .1 2.8
107 494 515 24 .1 3
146 626 398 12 o....o.. 6
146 728 382 12 ........ 3
164 728 398 11 ... 1.8
184 702 382 11 f...... .2
250 676 352 10 |ooeenan. 2
300 676 338 10 [..eeee.. .2
313 494 325 [T .1
386 326 286 | I PR .1
313 250 274 L2 PO a
300 214 70 |eeeuenn. .1
274 274 190 60 [........ 665
228 326 190 35 feraennnn 260
184 168 38 {.eenann 56
217 420 148 158 {........ 6
300 438 114 100 |........ 5
580 420 148 39 ........ 4.5

........ 456 | ... .2 30 IR P R

NoTE.—Discharge determined from three poorly defined rating curves, one used Oct. 1 to Mar, 13 and
June 3-11; another Mar. 20 to June 2; and the third from June 12 to Sept 30. Mean flowestimated on
account of ice, as follows: Dec. 12-31, 60 second-feet; Jan, 1-31, 48 second-feet: Feb. 1-28, 47 second-feet;
Mar. 1-5, 82 second-feet. Observer ill Mar. 14-19 and mean fiow estimated 300 second-feet. Water
standmg in pools Aug. 15 to Sept. 8.

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

30, 1915.
Discharge in second feet.
Run-off (in | Accu-
Menth. acre-feet). | racy.
Maximum, | Minimum. | Mean. !
159 9,7% | C.
41.2 2,450 | C.
60.9 3,740 | C.
48 2,950 | D.
47 2,610 | D.
208 12,800 | C.
197 11,700 | B.
330 23,400 | C.
449 26,700 | C.
38.0 2,340 | B.
741
34.1 2,030 | C.
139 101,000

Norte.—8ee footnote to table of daily discharge.
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COTTONWOOD CREEK NEAR ORANGEVILLE, UTAH.

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

DRAINAGE AREA.—240 square miles.

RECORDs AvarLABLE.—May 1, 1909, to Sept. 30, 1915.

Gaee.—Inclined staff on left bank just below corral at ranch house and about 300
feet above cable; used March 22, 1910, to November 23, 1913, and May 24, 1914,
to September 30, 1915; read 4 or 5 times a week by Robert Johnson. Records
obtained November 24, 1913, to May 23, 1914, were referred to a different gage at
independent datum installed November 20, 1913, at cable. From May 1, 1909,
to August 21, 1909, stage was determined by measuring down from a nail in a tree
at about the location of the present gage. August 22, 1909, an inclined staff was
installed at the same site as reference point; gage was washed out August 31, 1909;
and from September 1, 1909, to March 22, 1910, the records were uncertain and
unreliable. March 22 an inclined staff was installed at present site and at datum
0.8 foot lower than the datum used in 1909. An inclined staff was installed in
1911 about 400 feet below present gage, but no published records have been
referred to it, and it was destroyed by floods in the spring of 1913.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Bed rough; shifts. Banks fairly high but have been over-
flowed during the sudden floods, to which the stream is subject.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.0 feet at 4 p. m.
June 1 (discharge, 954 second-feet); minimum stage, 4.3 feet February 19, 20,
23-25, and March 4 and 5 (discharge, 16 second-feet).

1909-1915: Maximum discharge recorded, 1,980 second-feet September 7, 1913;
minimum discharge recorded, 5 second-feet September 21, 1910.

WinTER FLow.—Stage discharge relation affected by ice. Winter records determined
from discharge measurements and climatic data.

Diversions.—There are two or three small diversions above station, but all the main
ditches take out below.

ReguraTioN.—None.

Accuracy.—Records only fair.

Discharge measurements of Cottonwood Creek mear Orangeville, Utah, during the year
ending Sept. 30, 1915.

Date. Made by— holght.| aharge. || Date Made by— Hosght. charge.
Feet. | Sec.-ft. : Feet. | Sec.-t.
Feb. 3| J.J.Sanford........... a4, 88 11.7 || July 12 | L. W. Jordan.......... 5.20 100
ﬁpr. 4| LynnCrandall.........| 4.60 33.3 || Sept. 17 |..... L 1 S 4,62 25.7
ay 14 | L. W. Jordan.......... 5.80 327

a Stream frozen over.
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Daily discharge, in second-feet, of Cottonwood Creek near Orangeville, Utak, for the year
ending Sept. 30, 1915. |

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

26 130 954 156 57 34
30 121 784 156 57 34
34 112 616 156 57 57
34 112 460 150 57 57
34 96 412 143 57 46
34 100 370 136 57 34
39 120 327 136 53 34
44 124 412 136 49 34
34 127 616 136 45 34
34 130 672 202 45 34
45 152 728 150 45 34
" 56 184 672 100 45 34
56 244 591 100 45 34
56 327 510 100 45 24
62 412 672 100 45 24
68 514 784 92 45 24
68 616 562 84 45 24
75 460 672 84 45 24
82 394 728 84 40 24
82 327 635 84 34 24
96 288 544 84 34 24
96 424 84 34 24
266 380 70 34 24
96 254 320 80 34 24
104 254 312 90 34 34
112 254 264 156 34 29
112 254 246 70 34 24
130 288 230 70 34 24
192 368 188 70 34 24
168 465 184 70 34 24
........ 562 |........ 57 34 |.....i.n
No1E.—Discharge determined from three poorly defined rating curves applicable Oc*. 1 to May 5, May 14
to June 19, and July 1 to Sept. 30, respectively. Discharge May 6-13 and June 20-30 determined by methods
used for shifting control. Dischar%e interpolated for days on which gage was not read. Mean discharge
estimated, because of ice, Dec. 6-31, 18 second-feet; Jan. 1-31, 16 second-feet; and Feb. 1-17, 13 second-feet.

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

30, 1915.
Discharge in second-feet. Run-of | 4 oon.
Month, (total in ;'acy.
- Maximum.| Minimum. | Mean. | 2cTe-feet).
OCLODT - - - oot e e 56 34 35.7 2,200 | C.
20 25.6 1,520 | C.
19.3 1,19 | D
16.0 984 | D..
14.9 828 | D
21.0 1,290 | C.
73.2 4,360 | B.
269 16,500 | C.
509 30,300 | C.
109 6,700 | B.
43.3 2,660 | B.
30.8 1,830 | C.
97.2 70, 400

Note.—See footnote to table of daily discharge.
FERRON CREEK (UPPER STATION) NEAR FERRON, UTAH.

Locarion.—In sec. 1, T. 20 8., R. 6 E., about a quarter of a mile below houseat the
Peterson ranch (formerly Christensen’s), 14 miles above the grist mill and 5
miles northwest of Ferron.

DRAINAGE AREA.—150 square miles.

RECORDS AvAalLABLE.—May 6, 1911, to September 30, 1915.
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Gaar.—Inclined staff on right bank at cable installed September 13, 1911, to replace
the original vertical staff 150 feet above the cable.
DiscHARGE MEASUREMENTS.—Made from cable or by wading.
CHANNEL AND CONTROL.—Banks high and not likely to overflow; stream bed of sand
and gravel; shifting. :
ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.00 feet at 6.30
p. m. June 1 (discharge, 640 second-feet); minimum stage 0.95 foot March 30 to
April 1 (discharge, 11 second-feet).
1911-1915: Maximum stage recorded, 5.50 feet at 4. p. m. June 1, 1914

(discharge, 1,100 second-feet); minimum discharge recorded, 1 second-foot March
22 and 23, 1912,

Winter FLow.—Observations discontinued. Operator at mill estimates minimum
during winter at 6 or 7 second-feet.

Drversions.—Above all diversions except a small ditch for the Peterson ranch.

REcuraTron.—None.

Accuracy.—Records fair.

Discharge measurements of Ferron Creek (upper station) near Ferron, Utah, during the
year ending Sept. 30, 1915.

Gage Dis- _ Gage | Dis-
Date. Made by— height. | charge. | Date- Made by beight. | charge.
Feet. | Sec.-ft. Feet, | Sec.ft.

i\ﬁgr. 5 | Lynn Crandall. .. 1.20 22.3 || July 12 | L. W. Jordan.......... 1.04 69
y 15 | L. W. Jordan... 2.45 | 230 Sept. 17 {..... dooaei il .50 17.4
Daily discharge, in second-feet, of Ferron Creek (upper station) near Ferron, Utah, for

the year ending Sept. 30, 1915.

Day. Oct. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1... 11 89 605 124 39 25
2. 15 49 535 119 39 25
3 23 46 395 113 38 29
4 21 52 353 106 36 26
5 21 52 311 139 36 25
6... 21 56 208 100 36 25
7 19 56 347 91 36 24
8 34 87 430 88 35 26
9 23 82 488 83 35 24
10 30| 103 505 83k 35 23
28 121 435 76 32 24
31 172 353 71 32 23
39 226 325 69 30 23
45 284 284 62 30 23
39 260 303 59 30 23
45 377 347 62 30 23
48 319 320 62 30 16
53 223 208 57 30 12
57 172 271 56 12
89 138 258 52 29 12
85 127 276 50 28 12
69 117 233 50 27 12
59 117 220 50 27 11
69 138 198 52 26 11
61 149 155 52 49
82 138 174 50 26 14
92 117 162 49 26 14
123 138 155 46 26 12
170 223 150 45 25 12
156 223 132 41 25 12
........ 202 [....... 39 b1 I

Nore.—Discharge determined from three fairly well defined rating curves used as follows: Oet. 1-31,
Mar. 22 to Mar 31, and June 2 to September 30. Discharge June 1 determined by indirect method for
shifting control. Ko records were kept Nov. 1 to March 21.
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Monthly discharge of Ferron Creek (upper station) near Ferron, Utah, for the year endmg
Sept. 30, 1915. ‘

Discharge in second-feet. !
Run-off | .0
Month, (totalin racy.
Maximum. | Minimum. | Mean, | 3cre-feet). ;™
25 15 20.3 1,250 | C
17 11 15.3 303 | C.
170 11 55.3 3,200 | B.
377 46 15.3 9,410 | Bl
132 311 18,500 | C.
139 39 70.8 4,350 | B.
39 25 30.8 1,800 | Bi
49 11 20.1 1,200 | C|

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

LocarioN.—In sec. 13, T. 3 N, R. 76 W, at highway bridge 3 miles southwest of
Grand Lake. Nearest tnbutary Grand Lake outlet, enters some distance below
no tributaries for several miles above station.

DRAINAGE AREA.—107 square miles (measured on Forest atlas).

REcorps avammaBLE.—July 29, 1904, to September 30, 1909; September 20, 1910, to
September 30, 1915.

GagE.—Vertical staff on right bridge abutment, downstream side; read once daﬂy
by Mrs. Ethel M. Curry.

DiscHARGE MEASUREMENTS.—Made from highway bridge at gage

CHANNEL AND coNTROL.—Bed composed of boulders; rough; gravity section wlmch
shifts slightly from year to year. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet at 6.30
p. m. June 19 (discharge, 565 second-feet); minimum discharge, 15 second-feet
on January 30. No record for winter of 1915.

WiINTER FLOW.—Ice forms along banks, but springs keep river open.

Drversions.—There are court decrees for the diversion of 699 second-feet from the
headwaters above station. Of this amount 525 second-feet is for diversion across
the divide into the headwaters of the Cache la Poudre, 12,488 acre-feet being so
diverted in 1915. There is also a reservoir decree for 19,000 acre-feet from the
flood water.

REeauLATION.—None.

Accuracy—Determinations of mean daily stage based on one reading may be in
error at certain seasons, owing to fluctuations caused by alternate melting and
freezing at the headwaters. Records good for October and June to September;
fair, November and March to May.

The following discharge measurement was made by Fletcher and Whitsit:
January 30, 1915: Gage height, 3.29 feet; discharge, 15 second-feet.
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Daily discharge, in second-feet, of North Fork of Grand River near Grand Lake, Colo.,
Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
22 228 380 332 85 58
22 160 405 310 85 56
140 270 290 82 56
24 100 252 270 74 58
24 91 25 290 71 58
4 85 221 310 79 56
21 29 91 200 252 85 56
20 31 94 200 252 91 85
20 33 94 235 235 100 71
20 35 108 332 235 94 66
20 94 108 405 235 85 61
20 150 182 510 235 79 61
20 170 235 355 235 77 63
20 182 310 290 207 71 61
20 235 270 290 200 71 61
20 235 270 270 176 71 61
20 252 270 355 160 71 56
20 270 290 430 150 66 53
20 176 235 565 145 120 46
20 228 221 510 140 100 48
20 155 214 405 135 88 40
20 160 455 125 79 42
20 140 207 430 116 77 39
20 120 214 405 112 74 39
20 112 207 405 100 74 44
20 104 207 405 100 71
20 94 214 310 100 68 77
20 120 242 310 97 66
21 176 270 310 94 66 68
21 252 310 355 94 63 66
b1 B PO 332 |....... 88 61 j.......

NotE.—Discharge determined from rating curve fairly well defined throughout.

Monthly discharge of North Fork of Grand River near Grand Lake, Colo., for the year
ending Sept. 30, 1915.

Discharge in second-feet.

Month, Run-off | 4 cen

. racy.

Maximum.| Minimum. | Mean, | acre-feet. 4
OCLObeT. e et 85 52 65.0 4,000 | B.
November 1-12. 52 35 42.9 1,020 | C.
March 7-31... 21 20 20.2 1,000 | C.
April...... 252 22 123 7,320 | C.
ay... 332 85 200 12,300 | C.
June... 565 200 350 20,800 | B.
July... 332 88 188 11,600 | B.
August. .. 120 61 78.8 4,850 | B.
September...... ...l 85 39 58.4 38,480 | B.

GRAND RIVER AT HOT SULPHUR SPRINGS, COLO.

LocatioNn.—In sec. 2, T. 1 N, R. 78 W., at bridge connecting the Denver & Salt Lake
Railway station with the town of Hot Sulphur Springs, in Grand County. Nearest
tributary, Beaver Creek, enters 2 miles below.

DRAINAGE AREA.—946 square miles (measured on map in Hayden's atlas).

REcorDS AvAILABLE.—July 22, 1904, to September 30, 1909; September 23, 1910, to
September 30, 1915.

Gaer.—Chain gage on downstream side of bridge; read morning and evening by D. B.
Thompson. Prior to April 16, 1906, readings were obtained from a staff gage,
1,000 feet down stream, set to datum 6.07 feet lower.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND CONTROL.—Bed composed of gravel. Control 150 feet downstream
from gage; Banks not subject to overflow. ‘

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.95 feet at 8.15
a. m. June 25 (discharge, 4,060 second-feet); minimum discharge occurs dunng
winter.

WiINTER FLOW.—Stage-discharge relation serlously affected by ice; flow determmed
from discharge measurements, and comparison with flow at Kremmling and
Glenwood Springs.

Diversions.—Court decrees for diversion of 96 second-feet from Grand River between
station and mouth of North Fork; also a reservoir decree for 31,300 acre-feet from
floodwaters.

REeeuraTion.—None.

Accuracy.—Open-water records good, as control was practically permanent during
the year.

CooreraTioN.—Gage-height records furnished by United States Forest Service.

Discharge measurements of Grand River at Hot Sulphur Springs, Colo., during the year
ending Sept. 30, 1915.

] Gage | Dis- . Gage | Dis-

Date. Made by— height. | charge. || Pate- Made by height. |charge.
Feet. | Sec.ft. Feet, Sec.-ft.
Oct. 18 | R. H, Fletcher......... 2.20 274 |{ Mar. 10 | R, H. Fletcher......... ¢3.28 98
Jan. 30 | Fletcher and Whitsit ..| ¢ 2.96 82 (i July 28 | W.R. King..oo.o...... 2.96 650

o Stage-discharge relation affected by ice.

Da@ly discharge, in second-feet, of Grand River at Hot Sulphur Springs, Colo., for the
year ending Sept. 30, 1915.

Day. Oct. | Nov. | Jan. Mar, | Apr. | May. | June. | July. | Aug. | Sept.
) 263 1,060 | 1,930 | 2,550 447 230
2 eanaaanan 263 725 | 2,550 [ 2,550 472 215
R 260 665 1 2,050 | 2,170 447 246
4 eiiaaaaas 253 578 | 1,820 [ 2,050 4924 263
R 246 550 { 1,600 | 1,930 400 280
B 246 497 | 1,490 | 2,290 378 263
Toaveeeennccniinanan 24 400 | 1,380 | 2,050 378 263
- T 230 636 | 1,190 [ 1,930 492 280
246 542 1,49 | 1,700 606 337
253 424 447 | 1,930 | 1,820 578 317
253 298 497 | 2,680 | 1,820 472 317
263 337 695 | 3,380 | 1,820 447 280
27 357 975 | 2,780 | 1,820 424 280
280 1,380 | 2,170 | 1,700 400 263
266 472 1,490 | 1,930 | 1,600 400 263
273 447 | 1,490 | 1,820 | 1,380 400 263
263 0| 1,490 | 2,420 | 1,190 378 246
263 497 | 1,600 | 2,420 [ 1,020 337 215
263 606 | 1,490 | 3,530 935 317 215
249 578 | 1,190 | 3,980 860 357 215
3,830 825 337 201
3,830 790 327 187
3,680 790 317 187
3,830 695 298 187
3,830 650 208 174
3, 680 606 298 246
3, 680 665 280 317
3,680 578 263 337
3,530 578 263 357
2,420 550 263 387
emnnn 497 20 |...... L.

Note.—Discharge determined as follows: Oct. 1 to Nov. 16, Apr. 3 to Sept. 30, from rating curve well
defined throughout Nov. 17 to 30, Apr. 1 to 2, estimated becatse of i ice; discharge May 9, June 13, 27, J uly
11, 25, Aug, 8, 22, and Sept. 26 mterpolated as gage was not read,

i
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Monthly discharge of Grand River at Hot Sulphur Springs, Colo., for the year ending
Sept. 30, 1915.

Discharge in second-feet.
Month. (total in | oo
Maximum. | Minimum.| Mean. .

OCtober. . nee e 317 230

5%
ovlev]

2SR axnEd

i

o 02
=
2
g

3
2
8

259 15,400

g
B
g

Note.—Discharge for December, January, February, and March determined from two discharge measure-
ments and comparison with record of flow at stations at Kremmling and Glenwood Springs.

GRAND RIVER NEAR KREMMLING, COLO.

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

DRAINAGE ARFA.—2,380 square miles.

REecorDS AVATLABLE.—July 24, 1904, to September 30, 1915.

Gace.—Friez water-stage recorder; during winter, staff gage; read twice daily by C.
H.Yust. Prior to October 18, 1906 a chain gage on opposite side of river was used;
datum 0.80 foot lower.

DiscHARGE MEASUREMENTS.—Made from cable just below gage or by wading; Mea-
surements during winter made from bridge at head of rapids.

CHANNEL AND coNTROL.—Bed composed of sand, silt and scattered boulders; control

" is head of rapids 250 feet downstream; slightly shifting; banks high and not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
12.95 feet at noon, June 21 (discharge, 8,410 second-feet). Minimum discharge
occurs during winter. In 1915 minimum discharge of 180 second-feet occurred
on Dec. 16.

WinTER FLOw.—River frozen over at station, but rapids below remain open and pre-
vent backwater except for short intervals when jammed by ice.

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

StoracE.—Station is at site of proposed Kremmling reservoir. A dam built 230 feet
above the river bed would impound nearly 2,200,000 acre-feet.

ReguLaTION.—None.

Accuracy.—Records considered good except those for winter, which are fair. Slight
shift in control well defined by measurements.

Discharge measurements of Grand River near Kremmling, Colo., during the year ending
Sept. 30, 1915.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by- height. | charge.
1915, Feet. | Sec.-ft. 1915. . Feet. Sec.-ft.
Oct. 17 | R. H. Fletcher....... 2.49 809 || Feb. 1 | Fletcher and Whitsit a.80 245
Nov. 11 |..... DOceeninaeaaas 2.06 604 || Mar, 11 | R. H. Fletcher....... al 12 310
12 4..... 5 70 D .96 338 || Apr. 16 {..... DO 4.37 1,580
4 ..... 21 S, 1.55 436 || July 29 | W.R. King.......... 4.36 1,380

@ 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. 30, 1915.

Day. Oct. | Nov. ] Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
305 | 650 | 2,820 | 4,060 | 4,990 | 1,120 650
305 770 | 2,270 | 5,620 | 4,990 | 1,080 650
305 945 | 1,970 | 4,900 | 4,540 | 1,050 650
280 | 1,200 | 1,820 | 4,380 | 4,220 | 1,020 710
268 | 1,050 | 1, 3,980 | 4,060 | 945 680
318 | 1,030 | 1,480 | 3,680 | 4,380 | 945 710
318 | 1,030 | 1,360 | 3,540 | 4,060 | 945 710
330 | 962 1, 3,330 | 3,680 | 1,160 710
280 | 1,300 | 1,280 | 3,610 | 3,400 | 1,680 770
318 | "892 | 1,320 | 4,460 | 3,400 | 1,480 740
342 | 945 1,520 | 5,440 | 3,400 | 1,280 710
305 | 1,160 | 1,870 | 6,630 | 3,540 | 1,160 710
305 | 1,320 | 2,580 | 6,220 | 3,400 { 1,050 710
305 | 1,360 | 3,610 | 4, 3,190 | 1,020 680
330 | 1,640 | 3,610 | 4,460 | 3,000 | 980 630
355 | 1,600 | 3,540 | 4,630 | 2,760 980 680
342 {1,680 | 3,820 { 5,350 | 2,520 945 680
342 | 1,640 | 3,500 | 5, 2,320 910 680
342} 1,680 | 3,540 | 6,520 § 2,120 875 605
330 (1,720 | 3,190 | 7,750 | 2,020 | 840 575
330 | 1,770 | 2,700 | 8,110 | 1,770 840 545
368 | 1,870 | 2,470 [ 7,630 | 1,680 | 840 530
380 | 1,820 | 2,370} 7,750 | 1,680 805 515
380 | 1,720 | 2, 7,630 | 1,640 | 770 500
395 | 1,600 | 3,190 | 7,400 | 1,600 770 51§
4551 1,680 | 3,610 | 7,290 | 1,480 770 605
500 | 1,480 | 3,470 | 6, 1,48 | 770 620
545 | 1,640 | 2,940 1 6,320 [ 1,480 | 740 875
620 | 1,520 | 2, 5,440 [ 1,400 | 710 910
635 | 2,820 | 3,120 | 5,350 | 1,320 710 875
605 |..nen-. 3,540 |....... 1,240 | 680 |.......

Note.—Discharge determined as follows: Oct. 1 to Nov. 28, from well-defined rating curve; Nov. 29, 30;
Dec. 18 to Jan. 2, estimated, on account of ice, by comparison with record obtained at Glenwood Springs,
Mar. 21-25, July 11-15, from rating curve; remainder cf year by indirect method for shifting control. !

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

1915.
i i nd .

Discharge in second feet Run-off | 5 oo
Month. (total in racy
Maximum.| Minimum.| Mean, | 3¢re-feet). )
940 739 802 49,300 | B.
707 375 511 30,400 | B. |

342 180 255 15,700 | C.

268 192 241 14,800 | C.

330 218 279 15,500 | C.

635 268 372 22,900 | B.

2,820 650 1,420 84,500 | B.
3,900 1,280 2,620 161,000 | A. |
8,110 3,330 5,640 336,000 | B. |
4,990 1,240 2, 800 172,000 | B. |
1,680 680 964 59,300 | A, |
910 500 673 40,000 | B, |
8,110 180 1,380 | 1,000,000 |

GRAND RIVER AT GLENWOOD SPRINGS, COLO. i

LocatioN.—In front of the electric power house at Glenwood Springs, in Garﬁeld
County. No Name Creek enters Grand River about 2 miles above and Roaring
Fork half a mile below station. ‘

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

RECORDS AVAILABLE.—January 1, 1900, to September 30, 1915; May 12 to July 17,
1899, at point just above Roaring Fork. }

Gace.—Friez water-stage recorder on right bank in front of power house. Since 1902
a number of water-stage recorders, referred to datum of staff gage installed in
1900, have been used. Chain gage at railroad bridge, just above mouth of
Roaring Fork, used previous to 1900, |
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DiscHARGE MEASUREMENTS.—Made from cable beneath the State Street Bridge, a
third of a mile below gage.

CHANNEL AND cONTROL.—Bed composed of well compacted gravel, on which silt is

deposited. Control is at riffle 300 feet downstream; shifts slightly. Banks not
subject to overflow except at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
8.6 feet from 8 a. m. to 1 p. m. June 21 (discharge, 13,400 second-feet); minimum
stage from recorder, 2.30 feet at noon March 28 (discharge, 235 second-feet).

WINTER FLOW.—Stage-discharge relation not affected by ice, as river is kept open by
hot water from springs.

Diversions.—Court decrees for diversion of 13 second-ieet of water from Grand River
for irrigation, 1,250 second-feet absolute for power, and 14,400 second-feet condi-
tional for power between station and that near Kremmling.

REecuraTIoN.—The Shoshone power plant of the Colorado Power Co., 6 miles upstream,
controls the flow during the day at low water but has insufficient pondage to con-
trol it for more than a few hours.

Accuracy.—Records excellent; rating curve well defined.

Discharge ‘measurements of Grand River at Glenwood Springs, Colo., during the year
ending Sept. 30, 1915.

Gage Dis- - Gage Dis-
Date. Made by— height. | charge. | Date- Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 15 | Robert Follanshee. .. 4.15 1,520 || July 11 [ W. R. King.......... 6.15 5,260
an, 6| T.J. Watkins........ 3.12 611 [ Aug. 23 |....- Lo 1, SO 4.02 1,280

Daily discharge, in second-feet, of Grand River at Glenwood Springs, Colo., for the year
ending Sept. 30, 1915.

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

778 | 594| 652( 763 | 994} 4,940 7,160 | 7,800 | 1,910 | 945
707 | 540| 626 749! 9944360 9,720 | 7,590 [ 1,760 | 1,000
628 | 588| 692| 679]1,170| 3,430 9,720 | 7,300 | 1,710 | 828
623| 606| 650| 652| 1,540 3,060 8 0106 740 |1,630 | 905
661 | 677| 613] 771,760} 2,730 | 7,160 | 6,470 | 1,500 | 985

694 | 707 |-...... 1,010 | 3,150 | 5,300 | 9,190 | 2,210 | 1,040 | 1,380
655 | 665 |--.-... 1, 40140 | 5,680 | 8,520 | 2,140 | 1,060 | 1,390
611 | 696 ]..... . 1,010 |..0... 6,340 |.onn. . 2,000 | 1,020 |.... .

NorE,—Discharge determined as follows: Oct. 1 to Dec. 31, Apr. 1 to Aug. 22, by indirect method for
shifting control; Jan. 1 to Mar. 31 and Aug. 23 to Sept. 30, from two rating curves well defined. Oct. 1-7
11,12, 18-30, Nov. 1 to Dec. 14, Jan. 5, 6, 16, 31, Feb. 3, 4, 9-14, 17-20, 23, Mar. 7, 25, 26, 28, Sept. 3 determine
from ilourly discharges on account of Auctaations in stage; discharge May 19-21, Aug. 12,13, interpolated,
as water-stage recorder was out of order.
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Monthly discharge of Grand River at Glenwood Springs, Colo., for the year endmg
Sept. 30, 1915.

Discharge in second-feet. Run-oft |
Month. (totalin |Accu~
Maximum, | Minimum,| Mean. | 2ere-feet). | ™ v
1,940 1,320 1,640 101,000 | A.
1,450 727 979 58,300 { Al
778 470 618 38,000 | A.
791 540 627 32,600 | A
770 582 668 87,100 | A. -
1,020 632 744 45,700 | A.
4,140 994 | 220{ 136000/ A,
7,020 2,080 | 4620 284,000 | A,
13,000 6,200 9,530 567,000 | A.
7,850 2010| 4,440] 273,000 | A.
2,570 1,020 1,550 95,300 | A.
1,390 800 | 1,020 60,700 | AL
13,000 40| 2,400 | 1,730,000 [

GRAND RIVER NEAR PALISADE, COLO.

LocarioN.—In sec. 2, T. 11 8., R. 98 W., at the State bridge 2 miles above Palisade.
Nearest large tributary, Plateau Creek, enters about 6 miles above station.

DRAINAGE AREA.—8,550 square miles.

RECORDS AVAILABLE.—April 9, 1902, to September 30, 1915. *

Gaee.—Chain gage on down-stream side near center of bridge; read daily by Mrs. Inez
Nelson.

DisCHARGE MEASUREMENTS.—Made at new bridge 2 miles below gage.

CHANNEL AND CONTROL.—No information.

WinTER FLOW.—Stage-discharge relation affected by ice; data insufficient to warmnt
determinations of flow.

Diversions.—Between Palisade and the Glenwood Springs station there are court
decrees for diversion of 1,828 second-feet from Grand River—628 second-feet for
irfigation and 1,200 second-feet for power in pumping to higher levels. The
proposed high-line canal of the United States Reclamation Service will dlvert
700 second-feet 5 miles above Palisade station.

RecuratioN.—None.

CooreraTioN.—Complete record furnished by United States Reclamation Service.

The following discharge measurement was made by Harper and Alderman:
September 15: Gage height, 12.35 feet; discharge, 1,290 second-feet.

2142°—18—wsp 409—5
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Daily discharge, in second-feet, of Grand River near Palisade, Colo., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug Sept.
1,530 | 8,180 | 11,400 | 13,200 | 2,700 | 1,320

1,420 | 7,440 | 15,600 | 12,700 | 2,460 | 1,230

1,580 | 5,960 | 17,000 { 11,900 | 2,390 [ 1,230

1,880 | 5,030 | 14,700 | 11,400 | 2,250 | 1,150

1,320 | 4,180 | 12,700 | 10,700 | 2,060 | 1,110

2,540 | 3,780 | 11,500 | 10,600 | 2,000 | 1,230

2,620 | 3,390 | 11,200 | 10,700 | 2,000 | 1,230

- 1700 | 3,210 | 10,900 | 9,740 | 2,120 | 1,230
2,780 | 3,030 | 10,900 | 8,950 | 3,030 | 1,230

2,780 | 2, 12,700 | 8,180 | 3,680 | 1,230

2,780 | 2,940 | 15,800 | 8,180 [ 3,580 1,190

2,320 | 3,580 | 19,000 | 8,640 [ 2,860 | 1,230

0 0. 10,400 |...0....| 2,860} 1,420 ... ...

Note.—Record of discharge furnished by United States Reclamation Service. Ice present Dec.17-Feb.
28; discharge not determined.

Monthly discharge of Grand River near Palisade, Colo., for the year ending Sept. 80, 1915,

Discharge in second-feet.

Run-off
Month. (total in
Maximum, | Minimum. | Mean. | 8cre-foet).

7,880 2,25 | 3,310 204,000
21620 1320 1840 109, 000
1,760 1230] 134 42,500
1,640 1150 | 137 84,200
6,740 17320 3450 205, 000
11,900 2860 | 7620 69,000
20, 500 10,900 | 15 940, 000
13,200 2,860 | 7,130 438,000
3,680 T230| 2160| 133000
2,250 U110]| 1360 20,900

GRAND RIVER NEAR FRUITA, COLO.

LocaTion.—In sec. 20, T. 1 N., R. 2 W., at highway bridge 1} miles south of Fruita, in
Mesa County. Nearest large tributary, Little Salt Wash, enters a mile below the
station; Gunnison River enters at Grand Junction, about 12 miles above.

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

RECORDS AVAILABLE.—Flood records during 1908, 1909, and 1910; continuous records,
April 1, 1911, to September 30, 1915.

Gaer.—Chain gage on downstream side of left span; read twice daily by Van Brans-
tetter. Prior to May 3, 1911, gage was vertical staff attached to center pier, datum
0.05 foot lower.

DiscHARGE MEASUREMENTS.—Made from bridge.
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CHANNEL AND CONTROL.—Bed composed of silt and gravel; shifts at high water.
Control at riffle 600 feet downstream,; practmally permanent; banks high; subject
to overflow at stages below 18 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.9 feet at 8 a. m.
June 13 and 8a.m. and 5 p. m. June 21 (discharge, 26,900 second-feet); minimum
stage recorded, 1.8 feet September 9, 22, and 24 (discharge, 1,540 second-feet).
Records discontinued during winter When minimum flow probably occurs.

WinTer FLow.—Stage-discharge relation seriously affected by ice; observations dls-
continued during winter.

Drversions.—Court decrees for diversion of 788 second-feet from Grand Rlverbetween
the Palisade station and Fruita.

RecuraTION.—None.

Accuracy.~Records considered excellent.

Discharge measurements of Grand River near Fruita, Colo., during the year ending Sept

30, 1915.
Gage Dis- _ Gage | Dis-
Date. Made by— height.| charge. Date. Made by height. [charge.
Feet. | Sec.-ft. Feet. Sec.-ft.
Oct. 16 | Robert Follansbee.....] 4.26 4,870 || Apr. 2| R.H. Fletcher......... 3.05| 3,050
Dec. 14 | R. H. Flstcher.... 2,530 || July 10 | W. R. King...een...... .30 | 10,600
Jan. 21 |..... d 2,310

Daily discharge, in second-fect, of Grand River near Fruita, Colo., for the year ending
Sept. 30, 1915. !

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
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NorE.—Discharge determined as follows: Oct. 1 to Dec. 14 from fairly well defined rating eurve; Mar.
7 to Sept. 30 from rating curve well defined above 2,300 second-feet; discharge Dec. 12-13 interpolated. '
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Monthly discharge of Grand River near Fruita, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet. Run-off oo
Month. (totalin racy.
Maximum. | Minimum. | Mean. acre-feet).
16, 400 3,510 5,540 341,000 | B.
4,010 2,760 3,290 196,000 | B.
2,970 2,530 2,760 76,600 | B.
3,610 2,430 2,760 137,000 | B.
13,100 3,140 6,970 415,000 | A.
18,900 5,870 | 12,800 787,000 | A.
26, 900 , 21,500 | 1,280,000 | A.
16, 400 4,110 8,910 548,000 | A.
4,470 1,730 2,740 168,000 | A.
3,290 1,540 1,990 118,000 | A.

GRAND RIVER NEAR CISCO, UTAH.

Locamion.—About sec. 7, T. 23 8., R. 24 E., at the Dewey ferry, three-quarters of a
mile below mouth of Dolores River and 14 miles southeast of Cisco, 90 miles
above the junction of the Green and Grand.

DRAINAGE AREA.—23,800 square miles (measured on special map of Colorado River
basin).

REcorDpS AvAmLABLE.—November 10, 1914, to September 30, 1915, at present site;
25 miles downstream, at Moab, October 1, 1913, to November 10, 1914; flow ap-
proximately the same at both places.

GAGE.—Stevens water-stage recorder on left bank 500 feet above ferry cable.

DiscHARGE MEASUREMENTS.—Made from car on ferry cable.

CHANNEL AND cONTROL.—Channel straight for several hundred feet above and below
station. Left bank high and not subject to overflow; right bank fairly high and
will probably not be overflowed. Bed at the gage composed of sand and gravel.
Control probably about a quarter of a mile below the gage; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
10.9 feet at 8 p. m. June 13 (discharge, 35,500 second-feet); minimum stage, from
water-stage recorder, 1.55 feet at 5.30 p. m. September 10 (discharge, 1,460 second-
feet).

WinTER FLow.—Stage-discharge relation at times seriously affected by ice. Deter-
minations based on current-meter measurements and climatic data.

Diversions.—Below practically all diversions. A large amount of water is diverted
in Colorado for irrigation.

REcuLATION.—Station too far down to be affected, except in a general way, by regu-
lation in Colorado.

Accuracy.—Records good.

Discharge measurements of Grand River near Clisco, Utah, during the year ending Sept.

30, 1915.

Date. Made by— hg”gft_ eh’;irsg‘e. Date. Made by— h‘ji‘; e ch‘;g‘e.
Feet.
Nov. 11 | L, W, Jordan . 2.91
ec. 28 | J.J. Sanford. @2.52
Xeb. fé d a%.io
T. .40
ng 12 4.65
12 4.74
June 2 8.38
3 9.62

4 9.38 ,

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Grand River mear Cisco, Utah, for the year ending
, Sept. 80, 1915. |

July. Aug. Sepf.

Day. Nov. |Dec. |Mar.. | Apr. | May. | June
3,840 | 22,500 | 20,300 | 19,400 [ 4,820 1,680
3,840 | 20,700 | 23,400 | 18,500 | 4,390 | 1,550
3,840 | 17,700 | 28,700 | 16,800 | 3,980 | 1,540
4,380 | 14,700 | 28,200 | 16,000 | 3,590 | 2,390
5,990 | 13,500 | 25,100 | 14,700 | 3, 2,010
7,250 | 12,300 | 22,900 | 13,900 | 2,780 | 1,690
8,230 | 11,900 | 22,500 | 14,700 | 2,890 | 1,940
7,900 | 10,300 | 21,200 | 14,300 | 2,800 | 1,660
8,560 | 9,600 | 19,900 | 12,700 | 2,890 | 1,560
7,900 | 8, 1 11,100 | 3,980 | 1,520
7,800 | 8,560 | 24,300 | 10,700 [ 4,820 | 1,790
7,900 | 8, ,600 | 10,700 | 4,530 | 1,800
7,900 | 11,900 | 33,600 | 11,100 | 3,850 | 1,660
9,240 | 17,700 | 31,800 | 10,700 | 3,460 | 1,560
11,100 | 23,400 | 26,000 | 9,970 | 3, 1,580
11,500 | 23,800 | 22,900 | 9,590 | 3,220 1,660
10,700 | 23, 22,900 | 9,210 2,890 | 1,660
9, 24,700 | 25,100 | 8,390 2,780 | 1,660
10,700 | 25,600 | 27,300 | 7,750 | 2, 1,980
11, 24,700 | 27,700 | 7,110{ 2,580 | 1,840
12,300 | 23,400 | 30,800 | 6,480 | 2,300 1,660
13,900 | 22, 31,800 | 6,170 | 2,220 | 1,610
13,900 | 20,700 | 30,400 [ 5,710 | 2,130 ,580
13,500 | 19,400 | 30,400 | 5, 2,390 ,620
12,300 | 19,900 | 29, 5,260 | 2,480 ,640

Nore.—Discharge determined from several fairly well defined rating curves used for different periods
as follows: Nov. 11 to June 12, June 17 to July 17,§u.ly 31 to Sept. 3, and Sept. 5-30. Indirect method
for shifting control used June 13-16, July 18-30, and Sept. 4. Mean flow estimated, on account ofice, as fol-
lows: Dec. 14-31, 2,200 second-feet; Jan. 1-31, 2,120 second-feet; and Feb. 1-28, 2,780 second-feet. ~Inter-
polated Mar. 2-7,9, 13, and 14, when recordlng gage was out of commission.

Monthly discharge of Grand River, near Cisco, Utah, for the year ending Sept. 30, 1915.

Discharge in second-feet.

Run-off Ao
Month, (totalin racslfl‘
Maximum. | Minimum. | Mean. acre-feet).

November10-30. .. ... ... ...l . 710 2,680 3,040 127,000

1! 880 2 144,000
130,000
141,000
176, 000

o
FEEREEOUDOR

Nore.—See footnote to table of daily discharge.

FRASER RIVER NEAR ARROW, COLO.

Location.—In sec. 3, T. 2 8., R. 75 W., at trail bridge, a quarter of a mile from Idle-
wild ranger station, in Arapahoe National Forest, 2 miles from Arrow, in Grand
County. Nearest tributary, Cooper Creek, enters a short distance below. ‘

DrainaGE AREA.—28 square miles (revised measurement on special map).

REcorDs AvAarmLABLE.—September 23, 1910, to September 30, 1915. |

GaeeE.—Vertical staff at downstream side of bridge abutment; read once daily by
R. M. Bradshaw and W. M. Thomas. f

DiscrArRGE MEASUREMENTS.—Made from bridge or by wading. i
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CHANNEL AND cONTROL.—Bed composed of boulders and coarse gravel. Control15feet
downstream; practically permanent during 1915. Banks not subject to overflow.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.1 feet at 8 p. m.
June 19 (discharge, 609 second-feet); minimum discharge occurs during the winter.

WinteEr FLow.—Control remains open during greater part of winter; except for short
periods there is little if any backwater at gage.

Drversions.—There is a court decree for the diversion of 53 second-feet across the
divide from the headwaters above station, and 650 acre-feet was so diverted during
1915. There are also court decrees for the diversion of 74 second-feet for irrigation
and 61 second-feet for placer mining and power development below station.

REecurATION.—NoDE.

Accuracy.—Determination of mean daily stage based on one gage reading may be in
error at certain seasons owing to fluctuations caused by alternate melting and
freezing at the headwaters. Tlecords for spring months only fair; those for the
rest of the open-water period considered good.

CoorerAaTION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Fraser River near Arrow, Colo., during the year ending Sept.
30, 1915.

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

Feet. Sec.At.
a0.70 4.24
.69 4.35
1.15 64

Jan. 29 | Fletcher and Whitsit
Mar. 9 | R.H. Fletcher
July 27 | W.R. King..

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Fraser River near Arrow, Colo., for the year ending Sept.

, 1915.

Day. Oct. 1} Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
26 I3 P SO 5 275 62 25
26 |75 P PR 4 275 52 25
26 [ 35 O R 5 275 42 30
25 5. 4 245 42 25
24 5 leemcerefocianns 5 42 30
23 : S R 5 245 42 28
23 [ 25 PO A 4 216 62 25
23 S R 4 245 81 36
23 4 4 216 62 30
23 4 4 189 52 25
23 [ 21 PN S, 4 164 42 25
23 4 164 42 25
23 5. 141 36 20
23 5 164 36 25
23 5 152 36 28

5 141 33 25
5 141 30 25
5 120 30 25
4 120 30 25
5 101 30 20
5 101 30 20
5 101 30

4 101 36 20
4 101 32 20
6 84 30 22
6 84 30 20
6 62 30 20
6 69 25 25
6 69 25 20
6 62 25 20
[V PO | 130 |....... 62 25 |oaueenn

Nore.—Discharge determined as follows: Oct.1to Aug. 18from well-defined rating curve; Aug. 19 toSept.
30 by indirect method for shifting control; Oct.4, 5,9, 11, 18, 19, 25, 31, Nov. 26, Dec. 13, 19-21, 25, 27, 29, Mar,
7, 8,14, 15, 21, 28, Apr. 11, 13, 16, 25, May 4-7, 9, 16, 21-24, 26-28, 30, 31, Aug. 2, 10, 16, discharge determined
by comparison with near-by stations, as gage wa. not read. Dec.22 to Jan. 22, observer reported stream
frozen solid at gage; flow probably less than 3 second-feet. No determination June 1-4, 6-11, as no con-
sistent relation with other stations could be established.
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Monihly discharge of Fraser River near Arrow, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
ohaTge 1 Run-off Accu
Month. (total in r:fg)?-
Maximum. | Minimum, | Mean. | 2cre-feet).
OCtObEr. o oe et 22.6 1,3% | B. |
November.. 11.1 660 | C. |
December. . 4.0 246
February. 4.0 222
March 4.87 299 | C
April 22.2 1,320 | C
May. 72.2 4,440 | C
June 12-30 423 15,600 | C.
aly........ 153 9,410 | B. |
August. . .oo.oa . 38.8 2,390 | B. |
September 24.3 1,450 | B

No('{E.—Discharge December and February determined from discharge measurements and climatic
records. |

WILLIAMS FORK NEAR SCHOLL, COLO.

LocatioN.—In sec. 3, T. 2 8., R. 78 W., at the Horseshoe ranger station in Arapahoe
National Forest, about 5 miles southeast of Scholl. Nearestlarge tributary, Keyser
Creek, which enters three-fourths of a mile above station.

DRrAINAGE AREA.—141 square miles (measured on Forest atlas).

RECORDS AVAILABLE.—September 22, 1910, to June 30, 1912; April 27, 1913, to Sep-
tember 30, 1915. ' ‘

Gage.—Vertical staff on right bank 100 feet helow bridge; read morning and evening
by L. C. Davis.

Di1scHARGE MEASUREMENTs.—Made from cable 400 feet above gage or by wading.

CHANNEL AND coNTROL.—Bed is composed of boulders; rough. Control 25 feet down-
stream; will shift slightly. Banks not subject to overflow except during extreme
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.9 feet at 6 p. m.
June 11, 7 a. m. and 6 p. m. June 12, and 6 p. m. June 18 (discharge, 1,310 second-
feet); minimum stage recorded 0.90 foot at 7 a. m. December 22 and 23 (discharge,
18 second-feet).

WINTER FLOW.—Stage-discharge relation not seriously affected by ice, as shown by
comparing record with those obtained at Parshall; open-channel rating curve
assumed applicable.

Diversrons.—There are court decrees for the diversion of 858 second-feet from Wil-
liams Fork above station, of which 700 second-feet is to be diverted to the eastern
slope.

REGULATION.—NoOne.

Accuracy.—Determinations of mean daily stage based on two readings may be in
error at certain seasons owing to fluctuations caused by alternate melting and freez-
ing at the headwaters. High-water records fair or probably good; those for other
stages during open water considered excellent.

CooPERATION. —Gage-height records furnished by United States Forest Service.

Discharge measurements of Williams Fork near Scholl, Colo., during the year ending Sept.
30, 1915.

Date. Made by— hgizghi. ch]g,;sg-e.

Feet. Sec.ft.
Oct. 19 R_HFletcher 1.42 70

July 28 | W.R.King.......... . .. . LI 1.98 197
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Daily discharge, in second-feet, of Williams Fork near Scholl, Colo., for the year ending
Sept. 30, 1915.

Day. Oct. |Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
79 55 32 20 22 22 19 190 400 770 89 84
76 53 30 20 22 23 20 74 425 730 73 84
8 42 28 20 2 24 20 82 425 690 68 84
55 38 23 20 22 24 20 82 480 68 84
64 36 27 20 22 26 20 89 508 620 65 84
64 35 33 20 22 26 21 93 590 590 60 84
67 37 29 20 22 26 21 97 535 562 54 81
65 38 22 20 26 26 20 115 562 508 68 81
78 44 22 20 23 30 29 123 680 480 74 79
70 42 22 20 22 27 38 125 770 480 84 78
70 40 22 21 21 28 47 133 | 1,030 480 84 78
65 42 22 21 21 24 56 302 | 1,100 480 84 78
74 38 23 22 23 28 65 350 | 1,030 480 84 78
61 38 22 22 22 19 74 350 | 1,030 425 84 78
61 40 22 22 22 19 74 375 | 1,030 425 84 78
58 42 21 23 25 19 73 375 | 1,030 400 84 74
73 42 20 23 33 20 97 375 | 1,030 400 102 74
58 44 19 22 27 19 9 375 | 1,100 375 102 74
58 42 19 22 27 19 84 3751 1,030 350 102
76 43 19 22 23 19 93 350 | 1,030 325 102 68
74 43 19 23 24 19 93 350 | 1,030 325 102 68
il 43 19 23 25 19 98 350 | 1,030 100 65
88 44 19 23 19 112 350 | 1,030 276 97 64
74 42 19 22 19 112 350 | 1,030 268 95 54
76 43 19 22 20 123 350 | 1,030 248 93 54
76 41 20 23 20 123 375 965 236 58
68 39 20 23 20 112 375 930 230 89 62
65 37 20 23 19 145 400 890 205 84 65
65 36 20 23 |. 19 190 400 850 5 84 71
65 35 20 22 |. 20 186 375 810 174 84 78
[ D 20 22 20 |....... 375 |oeeennn 102 84 |....ae.

NoreE.—Discharge determined from rating curve well defined throughout. Discharge Nov. 14, 15, 26,
Dec. 10, 11, 24 to Jan. 4, 10-16, Apr. 9-13, June 27 to July 3, interpolated, as gage was not read; Dec. 1,
2, Jan. 23, 24, interpolated because of ice.

Monthly discharge of Williams Fork near Scholl, Colo., for the year ending-Sept. 30, 1915.

Discharge in second-feet.

Run-off Accu
Month. (totalin | 0"
Maximum. | Minimum. | Mean. | 3cre-feet). v

88 55 69.1 4,250 | A,

55 35 4.1 2,450 | B.

33 19 22.3 1,370 | C.

23 20 21.6 1,330 | C.

33 21 23.6 1,310 | C.

30 19 22.0 1,350 | C.

190 19 75.5 4,490 | B.

400 74 274 16,800 | B.

1,100 400 847 50,400 | B.

770 102 412 25,300 | A.

102 54 84.4 5,190 | A.

84 54 73.8 4,390 | A,

1,100 19 164 119,000

WILLIAMS FORK NEAR PARSHALL, ! COLO.

LocaTron.—About sec. 36, T. 1 N., R. 79 W., at highway bridge at Field’s ranch, 4
miles above mouth, 4 miles south of Parshall, Grand County, and 7 miles south-
west of Sulphur Springs. Nearest tributary, Battle Creek, enters from the west
2 miles below station.

DRAINAGE AREA.—I185 square miles (measured on Forest atlas map).

RECORDS AVAILABLE.—July 25, 1904, to September 30, 1915.

GagE.—Vertical staff at downstream side of bridge pier; read twice daily by F. A,
Field.

1 Formerly called Williams Fork near Sulphur Springs.
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DISCHARGE MEASUREMENTS.—Made from bridge or by wading nearby.

CHANNEL AND COoNTROL.—Bed composed of coarse gravel and small boulders; shifts.
Control is gravel bar 50 feet downstream; will shift at high water. At stage of4.1
feet water begins to flow through small overflow channel.

EXTREMES OF DISCHARGE.~——Maximum stage recorded during year, 4.86 feet at 8.40
a. m. June 25 (discharge, 1,230 second-feet); minimum stage recorded, 2.60 feet
at 5 p. m. December 17, 18, January 1, 13, 15, 29-31, March 22 (discharge, 37
second-feet).

WINTER FLOW.—Main channel is kept open by springs, but ice forms along the banks,
and the channel frequently contains slush ice. Morning readings usunally show
effect of backwater from ice but afternoon readings are practically unaffected.
In the winter of 1915 gage was read in the afternoon.

Diverstons.—There are court decrees for the diversion of 558 second-feet from Wil-
liams Fork between the station near Scholl and that near Parshall, and two
decrees for storage, one for 80,700 acre-feet and the other for 1,420 acre-feet.
The storage sites have not yet been utilized.

REeqUurATION.—None.

Accoracy.—Records considered excellent for greater part of open-water period but
poor during winter. .

Discharge measurements of Williams Fork near Parshall, Colo., during the year ending
Sept. 30, 1915.

Date. Made by— hgé%?:. chlzirze.

Feet. Sec.ft.
3.00 86

2.69

Oct. 19 ] R. H. Floteher. . oo oottt e et
1 d . 45
3.40 151

Feb.
July 28

Daily discharge, in second-feet, of Williams Fork near Parshall, Colo., for the year ending
Sept. 30, 1915.

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

840 68

41 55 138 590 795 129 66
42 63 113 475 750 116 64
408 710 103 70

44 7 107 475 710 100 68
66

44 70 101 408 670 102

81 57 46 41 70 165 670 510 m 62
85 56 52 41 85 178 795 550 105 61
94 61 57 42 85 217 630 510 102 62
63 57 41 105 275 670 510 65

94 84 60 41 109 256 670 475 102 65
96 71 57 41 126 320 670 440 m 68
92 71 37 24 208 710 408 93 65
91 57 37 41 109 348 750 408 93 61
89 67 46 41 122 256 795 375 91 60
94 71 44 38 124 224 995 270 89 59
94 57 46 42 124 204 | 1,050 270 88 57
98 57 57 37 131 201 | 1,100 248 89 53
107 81 57 39 122 224 | 1,160 218 89 52
98 68 57 39 109 298 | 1,160 195 88 52
101 68 44 41 103 320 | 1, 188 84 53
98 68 46 105 375 | 1,050 182 83 77
98 68 57 48 109 320 | 1,100 175 80 86
98 71 46 44 144 256 | 1,100 162 77 91
98 60 44 50 170 298 | 1,050 162 77 100
98 64 44 50 256 320 940 162 7 105
94 ....... 44 2 ...... 320 |....... 151 (L3 IS

Nork,.—Discharge determined as follows: Oct. 1 to July 15 from rating curve well defined throughout;
July 16 to Sept. 30 from rating curve fairly well defined; Jan. 2-5, 22-28, Feb. 6-10 interpolated because of ice,
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Monthly discharge of Williams Fork near Parshall, Colo., for the year ending Sept. 30, 1915.

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

Accu-

OCEODbeT. ..o 107 63 88.5 5,440 | A.
November. .. 94 56 69.7 4,150 | B.
December. .. 71 37 52.9 3 250 | C.
JaANUArY . oot 46 37 41.6 2 560 | D.
February__ .. 46 41 42.1 2 340 | D.
.. 50 37 42,1 2 590 | D.

A nl . 256 49 102 6 070 | B.
ay.. - 375 71 219 13, 5001 A.
June.... ..ol 1,220 375 757 45,000 | A.
Jlﬂy.. ...... 840 151 438 26,900 | B.
AUgust. .o 172 74 101 6,210 | A.
September. e e e e e e 105 52 67.8 4,030 | A.

The YEaT..eeen e eeeeee e 1,220 37| 169 122,000

BLUE RIVER AT BRECEKENRIDGE, COLO.

LocaTtion.—At outlet of Gold Pan Pit at Breckenridge, in Summit County. Nearest
tributary, Illinois Creek, enters a short distance below.

DRAINAGE AREA.—49 square miles. ]

RECORDS AVAILABLE.—June 5,.1914, to March 31, 1915.

GagE.—Vertical staff in Gold Pan Pit near outlet; read twice daily by S. C. Hulse
and H. L. Thackwell.

DiscHARGE MEASUREMENTS.—Made by wading at outlet.

CHANNEL AND CcONTROL.—Bed and control composed of well-compacted cobblestones.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 3.10 feet June
13 (discharge, 610 second-feet); minimum stage recorded, 0 09 foot January 11
(discharge, 5.3 second-feet).

Diversions.—Above the Gold Pan Pit are two diversions, one through the Gold Run
ditch and the other through the power-house ditch. Quantity of water in these
ditches is added to measured flow at Gold Pan Pit to show the total run-off.

REecurATION.—NoODe.

CoorerATION.—Records compiled and furnished by S. C. Hulse, consulting engineer.

Daily discharge, in second-feet, of Blue River at Breckenridge, Colo., for the period June
5, 1914, to Mar. 81, 1915.

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

) P 216 218 54 21.1 11.5 7.1 6.5 6.2 6.2
203 178 50 18.7 10.8 7.5 6.2 6.2 6.3
193 193 47 18.7 11.2 7.1 6.1 6.4 6.6
182 156 45 18.7 11.2 7.1 6.1 6.1 6.5
172 141 45 17.5 1.2 7.0 6.1 5.6 6.5
167 150 46 16.9 11.0 6.8 5.7 6.0 6.6
163 111 45 16.6 11.0 6.6 5.6 6.2 6.6
174 97 44 16.6 11.0 6.8 5.8 6.4 6.7
180 92 42 16.6 11.6 7.2 6.3 6.4 6.7
220 86 42 16.2 9.7 7.3 6.1 6.3 6.7
182 81 40 15.8 8.4 7.0 5.7 6.1 6.7
170 76 42 15.0 7.6 7.1 6.1 6.1 6.8
152 73 38 15.4 7.6 7.7 6.1 6.1 6.8
180 68 36 15.8 7.8 6.7 6.4 6.2 6.6
174 63 36 14.2 .7 6.4 6.3 6.4 6.4
180 65 35 14.2 9.7 6.4 6.1 6.6 6,3
154 56 33 13.8 8.0 6.3 5.6 6.6 6.5
165 62 30 13.6 8.6 6.5 6.4 6.5 6.5
146 58 27 13.0 9.2 6.5 6.3 6.3 6.5
146 60 27 13.8 7.2 6.6 6.0 6.3 6.2
137 65 35 3.7 7.2 6.8 5.7 6.3 6.2
199 99 34 15.6 6.8 6.4 5.5 6.3 5.8
184 84 31 15.4 7.0 6.5 5.9 6.3 6.5
154 71 28 15.4 6.8 6.5 6.0 6.5 6.2
135 66 26 15.6 7.8 6.5 6.1 6.2 6.4
142 65 23 14.2 7.3 6.3 5.9 6.2 6.6
154 67 23 13.9 8.3 6.5 5.8 6.3 6.6
272 64 23 13.5 7.7 6.1 5.8 6.5 6.6
259 7l 21 13.3 7.1 6.5 5.8 |oooa.n. 6.8
272 68 20 12.8 7.0 6.4 6.4 ....... 6.7
351 62 |........ 12.2 ... 6.2 6.3 |........ 6.7
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Monthly discharge of Blue River at Breckenridge, Colo., for the period June 5, 1914, to

May. 81, 1915.
Discharge in second-feet. Run-off

Month. (total in

Maximum.| Minimum. | Mean, | 3cre-feet).
JUNO 5-30. . e 610 182 407 21,000
July...... 351 135 186 11, 400
August 218 56 92.5 5,690
September 54 20 35.6 2,120
October. . ... 21.1 12.2 15.4 947
November.. . 11.6 6.8 9.11 542
December 7.7 6.1 6.94 427
F2X (10T o 6. g gﬁﬁ 2 g% gg(ll

February............o.co..oon 6. 3 .

L+ 1 D 6.8 5.8 6.51 400
B4 T35 o) T ) R Pl 43,300

Monthly discharge of Blue River above diversions at Breckenridge, Colo., for the period
June 5, 1914, to Mar. 81, 1915.

Mean discharge in second-feet.

Total, Run-off
Month. . Gold Blue Blue (total in
Run gfgﬁr River River. | acre-feet).
i . gaging
ditch. station.
8 407 427 22,000
7 186 206 12,600
6 92.5 110 6,760
5 35.6 50.6 3,010
2.5 15.4 26.9 1,650
1.01 9.11 12.6 750
1.10 6.94 8.04 494
1.09 6.02 7.11 437
1.30 6. 50 7.80 433
2.26 6.51 8.77 539
.............................. 48,700

BLUE RIVER AT DILLON, COLO.

Location.—Insgec. 18, T. 5 8., R. 77 W., at cemetery bridge in the outskirts of Dillon,
in Summit County, near boundary of Leadville National Forest. Nearest tribu-
taries, Snake River, which enters a short distance below station, and Tenmile
Creek, which algo enters below.

DRAINAGE AREA.—110 square miles (measured on Forest atlas).

REecorps AvarLaBLE.—October 15, 1910, to September 30, 1915,

GacE.—Vertical staff on right abutment of bridge facing channel; read twice daily
by Miss Gaybriella Warren.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of compact gravel upon which lodge tailing
slimes from hydraulic dredges near Breckenridge. Control is 50 feet downstream
from gage at riffle; permanent. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feet at 9.30
a.m.and 4.30 p. m, June 18, and 8.15 a. m. and 6.30 p. m. June 23, and 9.20a. m.
and 4.30 p. m. June 25 (discharge, 715 second-feet); minimum stage occurred
during winter, when record was discontinued.

WinTER FLOW.—Stage-discharge relation seriously affected by ice.

Drversions.—There are court decrees for the diversion of 2.3 second-feet for irrigation
from Blue River above station and 63 second-feet below, exclusive of a decree for
350 second-feet for the Green Mountain canal. In addition, there are placer
decrees for diversions of 118 second-feet from the Blue near Breckenridge, and
there is an unadjudicated diversion from the headwaters of the Blue, across
Boreas Pass to Tarryall Creek, but this diversion was very small during 1915.

Reaurarion.—None.
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Accuracy.—Determinations of mean daily stage based on two gage readings may be
in error at certain seasons owing to fluctuations caused by alternate melting and
freezing at the headwaters. Record good.

Discharge measurements of Blue River at Dillon, Colo., during the year ending Sept. 30,

1915.

Date. Made by—

Gage Dis-
height. | charge.

July 12 | Robert Follansbee
Aug. 17 | W, R, King
Aug. 18 ..... do.....

Feet. Sec.t.
2.66 307

2,06
2.00

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

30, 1915.

Day. Oct. | Nov. | Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
33 78 345 458 126 70

33 76 390 458 121 70

33 108 345 458 164 70

34 96 345 325 185 70

36 96 390 285 134 70

37 96 390 285 108 70

38 96 345 345 134 70

39 96 345 305 208 96

40 86 325 305 208 86

40 86 345 245 179 86

40 83 325 208 179 86

40 78 305 345 143 70

43 78 345 305 108 70

47 390 345 285 88 86

50 502 345 285 116 73

54 170 390 245 116 58

58 185 480 245 108 58

62 185 245 106 53

67 191 592 245 106 50

72 208 592 245 106 48

52 [........ 225 502 225 86 48
48 1. 245 592 185 86 48
48 |. 170 665 179 86 48
48 1. 305 665 208 86 48
58 [Loeoaans 325 208 96 167
58 [cinnnn-. 325 592 179 70 167
56 1. 345 502 208 86 161
56 |. 345 525 191 106 118
56 |. 345 502 191 106 118
85 1. 3456 458 164 96 118
5 | ieee.n 345 L ..., 149 90 [eeeennen

Nore.—Discharge determined as follows: Oct. 1 to Nov. 7, Mar. 20 to Sept. 30, from rating curve well
defined below 700 second-feet discharge, Apr. 1, 2, 4, 6-9, 11, 13-16, 18, 19, interpolated as gage was not read.
Jan. 30, Feb. 1, 9, rating curve applied as river was believed to be open.

Monthly discharge of Blue River at Dillon, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
& Run-off (to| , oo
Month, talinacre- | oo
Maximum. | Minimum.| Mean. feet).
OCtODOY. - o 68 46 54.3 3,340 { A.
November 1-7. e 54 48 51.0 708 | B.
April...... .. 111 33 55. 6 3,310 | C.
AY oI 502 76| 203 127500 | B.
Jume. LIl 865 305 | 454 000 | B.
B0 2 458 149 265 16,300 | A.
AUBUSE. . o 208 70 121 7,440 | A.
September. . . oL iiiiiiiieaaaaans 167 48 81.7 4,860 | A.
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SPRUCE CREEK (UPPER STATION) NEAR BRECKENRIDGE, COLO.

Location.—In sec. 23, T. 7 8., R. 78 W., at outlet of Mohawk Lake No. 1, 4 miles
southwest of Breckenridge in Summit County.

DRAINAGE AREA.—L. 7 square miles (all above timber line).

Recorps avamwasrLe.—July, 14, 1914, to March 24, 1915.

Gace—Vertical staff arranged to give maximum and minimum readings to hun-

" dredths. Visited twice daily by S. C. Hulse, and H. L. Thackwell.

DISCHARGE MEASUREMENTS.—Made at weir and in sluice box below weir.

Diversions.—None above station.

RecuraTioN.—Natural regulation afforded by chain of six small lakes.

CoorERATION.—Records furnished by 8. C. Hulse, consulting engineer, who con-
siders them accurate within 5 per cent.

Daily discharge, in second-feet, of Spruce Creek (upper station) near Breckenridge, Colo.,
Jor the period July 14, 1914, to Mar. 24, 1915.

Day. July. | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar.

REBEY

R3333 3IB&EEY

POPED PNNNE PPPNE RSO PR gL g R

4.25

4.05

4.05 05 {.
4.25 50 |.
4.95 50 |.
4.50 30 1.
4.95 50
8.15 30
9.10 15 1.
7.60 50
6.45 70
4.95 85
4.75 85
5.20 05 1.
4.50 00
5.45 30
5.45 0
4.50 |eeunnn..

Monthly discharge of Spruce Creek §upper station) mear Breckenridge, Colo., for the

period July 1% to Sept. 30, 1914.
Discharge in second-feet. Run-oft
Month, (total in
Maximum. | Minimum. | Mean. | 2Cre-feet).
27.2 10.4 15.1
19.4 2.85 6.72 413
5.95 2.00 3.79
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SPRUCE CREEK (LOWER STATION) NEAR BRECEENRIDGE, COLO.

LocatioN.—In sec. 24, T. 7 S., R. 78 W., above power canal intake, 3} miles south
of Breckenridge, in Summit County.

DRAINAGE AREA.—3.4 square miles, ranging in altitude from 10,500 to 13,000 feet.

RECORDS AVAILABLE.—July 6, 1914, to March 24, 1915.

Gace.—Vertical staff.

WINTER FLOW.—Stage-discharge relation seriously affected by ice; current-meter
measurements made to determine discharge.

Diversions.—None above station.

REecuLaTION.—NoOne.

CoorerATION.—Records compiled and furnished by S. C. Hulse, consulting engineer.

Daily discharge, in second-feet, of Spruce Creek (lower station) near Breckenridge, Colo.,
Jor the period July 14 1914, to Mar. 24, 1915.

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

25 6.8 2.3
21 5.9 2.4 1.
19 6.4 2.4 |.
16 7.6 2.6
13 7.6 2.4
13 6.4 2.2
11 6.4 2.11.
7.8 8.6 L7].
8.4 7.6 1.6
8.1 7.4 1.6
7.8 7.6 1.6 .
6.8 7.4 1.5 .
6.1 7.1 1.5 .
5.3 6.6 1.5 4.
5.1 7.1 1.5 .
5.1 4.2 1.5
5.6 3.6 1.4 .
7.6 3.2 1.5 .
6.1 2.6 1.5 .
6.6 2.6 1.4

21 6.8 3.6 1.4

22 16 2.3 1.4

22 11 2.4 1.51.

17 9.6 4.0 1.5].

15 7.6 3.6 1.5

15 7.6 4.4

20 7.8 4.4,

27 6.8 3.6 .

26 7.4 2.3 1.

26 8.1 3.3 |-

34 To6 leeeneiis]ens

Monthly discharge of Spruce Creek (lower station) near Breckenridge, Colo., for the
period July 6 to Oct. 25, 1914.

Disch: in second-feet.

ischarge in s oot Run-off
Month. (total in

Maximum. | Minimum. | Mean, | 2cre-feet).

July6-31......... el .. 34 15 21.6 1,110

August..... . 25 5.1 9.70 596

September . 8.6 2.3 5.22 311

October 1-25 2.6 1.4 1.74 86
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CRYSTAL CREEK NEAR BRECKENRIDGE, COLO.

LocarioN.—In sec. 24, T. 7 8., R. 78 W., above power canal intake, 3 miles south
of Breckenridge in Summit County.

DRAINAGE AREA.—2.0 square miles, ranging in altitude from 10,500 to 13,000 feet.

REecorps AvamaBLE.—July 7, 1914, to March 24, 1915.

Gage.—Vertical staff.

WiINTER FLOW.—Stage-discharge relation seriously affected by ice; discharge deter-
mined by current-meter measurements.

REecULATION.—None.

CoorerarioN.—Records compiled and furnished by 8. C. Hulse, consulting engineer.

Daily discharge, in second-feet, of Crystal Creek near Breckenridge, Colo., for the period
July 7, 1914, to Mar. 24, 1915.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. Feb. | Mar.
19 3.9 1.8
13 3.1 1.5
14 3.1 1.2
9.6 2.8 1.5
7.4 2.8 1.4
6.3 2.3 1.2
6.1 2.0 1.0 |.
5.9 1.9 .95 ..
5.4 1.8 .87
5.2 1.9 .83
5.0 1.8
4.2 1.8
3.7 1.9
3.5 1.8
2.9 1.8
2.8 1.6
3.5 - 1.6 4.

4.4 1.5
4.2 1.4
7.1 1.6 |.
17 2.2
19 2.6
10 2.3
6.6 2.0
4.8 1.8
4.8 1.8
4.6 1.6 |.
3.3 1.5 1.
4.4 1.8 .
4.8 1.9 .
4.8 |........

Monthly discharge of Crystal Creek mear Breckenridge, Colo., for the period July 7 to
Oct. 13, 1914.

Discharge in second-feet.

Run-off
Month. (total in
Maximum. | Minimom, | Mesn. | 30re-feet).
B0 3 31 9.3 18.7 927
August............ . 19 2.8 7.01 431
September. ....... ... 3.9 1.4 2.06 123
. October 1-13 1.8 .74 1.12 29
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SNAKE RIVER AT DILLON, COLO.

Locarton.—In sec. 18, T. 5 8., R. 77 W., at highway bridge 200 yards above mouth
at Dillon, in Summit County. Nearest tributary, a small stream from the north
that enters 1 mile above station.

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

RECORDS AVAILABLE.—October 15, 1910, to September 30, 1915.

GacE.—Vertical staff at downstream side of right bridge abutment; read twice daily
by Miss Gaybriella Warren. Prior to April 26, 1913, gage was 2 feet farther
upstream and 3 feet nearer the center of the channel atsame datum. The water
piled up on the gage at high stages, givinga higher reading for the 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 will shift slightly at long intervals. Banks not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.6 feet at 8 a. m.
and 4.40 p. m. June 19, and 8 a. m. and 4.30 p. m. June 21 (discharge, 660
second-feet); minimum stage recorded, 0.56 foot at 4 p. m. February 13 (dis-
charge, 11 second-feet).

WINTER FLOW.—Stage-discharge relation seriously affected by ice; flow estimated
from current-meter measurements, observer’s notes, and records of precipitation
and temperature.

Diversions.—The Summit Power Co. diverts about 30 second-feet from Snake above
Dillon. Water is usually diverted from April to November; current-meter
measurements are made of water in ditch. There is also an irrigation decree
for 4.5 second-feet above Dillon.

REecuLaTION.—(See diversions).

Accuracy.—Determinations of mean daily stage based on two gage readings may be
in error at certain seasons, owing to fluctuations caused by alternate melting
and freezing at the headwaters. Records good.

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

30, 1915.
Gage Dis- Gage Dis-
Date. Made by— height. | charge. | Date- Made by— height. charge.
] Feet. | Secft. Feet. | Secfi.
Jan. 15 | T. 7. Watkios........ 0.64 13 || Aug. 17 | W. R, King.......... 1.07 54
Fob. 8| H.T. Thackwell..... 68 16 18 |0 TSRO 1.03 9
July 12 | Robert Follansbes...|  1.56 151

Discharge measurements of Snake River ditch at Dillon, Colo., during the year ending
Sept. 30, 1915.

Dae. | Madoby— |10 | Dt | Date. | wedevy— |38 | Dl
Feet. Sec.-ft. Feet. | Sec.Hi.
Oct. 29| J.A.Ober.....ooofomia.. 25 || Aug. 18 | W.R. King.......... 1.45 f34
July 12 | Robert Follansbee. . . 1.34 28 17 |..... [« 1 SN I, 232

a Measured at headgate.
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Doaily discharge, in second-feet, of Snake River at Dillon, Colo., for the year ending Sept.

380, 1915.
Day. Oct. | Nov. | Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
17 26 196 166 380 57 23
17 27 55 165 240 55 23
17 28 55 148 240 50 20
17 30 55 134 240 47 17
17 32 55 98 200 47 17
[ 17 | 7 SO A 17 32 53 ] 200 74 17
U 17 7S N IO ISR 33 9 200 76 17
L S, 17 14 |.oeenn.s 15 |eereonn. 34 32 126 116 90 20
9 .. 17 T I 13 23 35 32 126 165 17
0. ... 17 14 |eecnifemccnansfoaneanns 35 32 126 165 83 17
uo 17 718 PR A SR, 1 32 150 165 17
120 ... 18 14 4o feeee.... 47 32 150 156 76 17
1B 18 14 {eeennnns 11 27 47 32 165 179 76 17
a4l 18 14 Joveveidoananaiifoenannss 46 32 258 176 60 16
B ... 18 14 14 |..... 22 16 32 240 153 60 16
16 . 13 240 105 60 15
1. 13 330 57 14
18 ... 14 330 90 45 13
19 ... 14 380 96 45 13
20 ......... 14 380 103 45 13
24 .. 14 660 90 32 13
2 ... 53 485 92 32 13
P S, 45 485 85 32 12
24 ... 45 512 79 32 12
25 e 90 485 83 38 25
28 ... 94 458 76 32 25
b7 S 240 430 86 32 25
28 ... 240 430 70 32 16
19, ... 240 405 66 32 16
30 ..., 189 380 66 32 16
3l.oeo.... 172 |........ 63 32|...... .

Nom.—Dischar§e determined from rating curve well defined below 330 second-feet; discharge Apr.
1,2, 4,69, 11, 13-16, 18, 19, interpolated as gage was not read. No estimate Nov. 24 to Jan. 9 ﬁeause
ofice. Snake River ditch shut down from last of November to last of April.

Monthly discharge of Snake River at Dillon, Colo., for the year ending Sept. 30, 1915.

Discharge in second feet.
Run-off |, ...
Month. (total in racy.
Maximum. | Minimum, | Mean, | 3cre-feet).
[0 713 o 18 14 16.1 990 | B.
November 1-18. . ... ... i 14 14 14.0 500 | B.
J; 15.0 922 | D.
14.0 778 | D.
20.0 1,230 | D.
49.8 2,960 | C.
73.2 4,500 | B.
288 17,100 | B.
141 8,670 | A.
52.5 3,230 | A.
17.1 1,020 | B,

NoTE.—Discharge for January, February, and March determined from two current-meter measure-
ments and the assumption that ice caused no backwater.

TENMILE CREEK AT DILLON, COLO.

Location.—In sec. 18, T. 5 S., R. 77 W., at highway bridge 300 yards above mouth
of Creek, in Dillon, Summit County. Nearest tributary, Canyon Creek, enters
from the west about 4 miles above.

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

REcORDS AvarLaBLE.—October 5, 1910, to September 30, 1915.

2142°—18—wsp 409——=6
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Gaae.—Vertical staff at downstream side of center bridge pier; read twice daily by
Miss Gaybriella Warren. Prior to June 10, 1914, gage was at side of pier at same
datum. During high stages the water piled up on the gage, so that readings for
the same discharge were higher at some times than at others.

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

CHANNEL AND CONTRoL.—Bed composed of small boulders; rough but permanent.
Control 50 feet downstream from gage; permanent. Banks high and not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recqrded during year, 3.6 feet at 4.30
p. m. June 21 (discharge, 975 second-feet); mjnimum discharge occurred during
winter when record was discontinued.

WINTER FLOW.—Stage-discharge relation seriougly affected by ice; observations
discontinued during winter.

Drversions.—There are court decrees for the diyersion of 11 second-feet from Ten-
mile Creek above station.

REeguLaTION.—None so far as known.

Accuracy.—Determinations of mean daily stage pased on two gage readings may be
in error at certain seasons owing to fluctuations caused by alternate melting and
freezing at the headwaters. Records good.

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

30, 1915.
Gage Dis- . Gage | Dis-
Date. Made by— height. | charge, || Date- Made by height. charge.
Feet, | Sec.-ft. Feet, |Sec.-ft.
July 12 | Robert Follansbee...... 2.48 212 || Aug.18 | W, R, King............ 1.99 62
Aug. 17 | W.R. King............ 2.03 82
Daily discharge, in second-feet, of Tenmile Creek dat Dillon, Colo., for the year ending
Sept. 30, 1915.
Day. Oct. Nov. | Apr.| | May. | June. | July. | Aug. | Sept.
116 465 370 90 43
95 370 400 80 43
67 432 340 70 49
116 465 340 70 55
190 465 312 70 43
190 400 296 70 43
235 329 285 43
212 312 226 340 45
190 465 212 190 55
212 465 212 116 55
190 465 116 116 55
212 465 230 103 43
260 465 226 80 43
285 465 212 80 49
340 432 212 74 55
190 465 182 58 43
212 782 170 90 43
212 670 190 55 38
212 670 182 55 38
235 820 170 70 38
245 935 143 62 38
296 858 133 55 38
340 670 123 62 38
370 670 170 62 38
530 670 116 62 123
539 635 116 55 116
635 600 170 43 116
670 498 116 55 116
670 370 103 103 116
565 340 90 70 90
530 |........ 90 49 1........

. I\trom.—-Oct. 1 to Sept. 30, discharge determined from rating curve fairly well defined below 300 second-
eet.
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Monthly discharge of Tenmile Creek at Dillon, Colo., for the year ending Sept. 30, 1915,

Discharge in second-feet.
Run-oft |, ...
Month. (total in | 70
Maximum. | Minimum. | Mean. | 2cre-feet).

(0] U 55 43 48.0 2,950 | B.
November 1-18. . ... ... .ccoiiiii i 53 45 49.2 1,760 | B.
April20-80. ... oo 82 55 71.9 1,570 | B.
- 670 67 302 18,600 | B.

935 312 537 32, B.

400 202 12,400 | A.

340 43 85.3 5,240 | B.

123 38 58.3 B.

EAGLE RIVER AT REDCLIFF, COLO.

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

DRAINAGE AREA.—T74 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 8, 1911, to September 30, 1915.

Gace.—Chain gage on downstream side of footbridge; read twice daily.

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

CHANNEL AND CONTROL.—Bed composed of boulders; very rough. Control is a short
distance below gage and will shift at long intervals. A decided shift occurred
during last part of 1915. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.97 feet at
7.30 a. m. June 12 (discharge, 510 second-feet); minimum stage recorded, 0.25
foot at 8 a. m. January 8 (discharge, 2 second-feet).

Winter FLoW.—Stage-discharge relation not affected by ice.

Diversions.—There are court decrees for the diversion of 6 second-feet from Eagle
River above station, and also an old placer decree for diversion to the Arkansas
basin of 18.5 second-feet from Piney Creek, a tributary of Eagle River.

REeGuLATION.—NoODe.

Accuracy.—Determinations of mean daily stage based on two gage readings may
be in error at certain seasons owing to fluctuations caiised by alternate melting
and freezing at the headwaters. Control was practically permanent except during
September. Records excellent for low and good for higher stages.

CoorPerATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Eagle River at Redcliff, Colo., during the year ending
Sept. 30, 1915.

Gage Dis- Gage Dis-
Date. Made by— | heright. charge. || Pate Made by— heig%t. charge,
Feet, Sec-ft. Feet. | Sec.ft.
Oct. 14 | Robert Follansbee. .. 0.69 17 July 10 | Robert Follansbee. .. 1.38 64
Jan. 24 | R. H. Fletcher....... .39 . King. 26

6.3 | Aug. 25 | W. R. King.......... .86
Feb. 20 |..... ¢ LT .51 9.1 .
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Daily discharge, in second-feet, of Eagle River at Redcliff, Colo., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
11 4 [ 10 15 97 336 78 34 19
11 5 9 10 16 85 81 33 17
12 4 6 9 20 67 191 79 35 18
14 | 4 5 9 20 68 167 86 32 18
13 5 9 9 20 65 191 78 30 18
12 3 9 10 22 63 156 72 30 18
10 7 9 10 23 57 145 68 41 2
10 3 9 11 29 57 136 71 67 b5
14 4 9 10 29 77 167 68 49 b5
7 4 9 9 28 76 247 65 40 9
9 4 9 8 35 108 264 63 33 12
9 6 8 8 37 145 375 59 32 18
9 4 10 8 44 280 191 59 29 15
7 5 9 13 50 298 191 57 29 15
5 4 9 13 57 167 191 52 29 15
7 5 9 13 51 179 204 49 29 15
6 5 9 15 49 232 218 46 28 16
6 [ 9 14 46 232 191 41 27 17
5 [ 9 14 51 167 218 40 27 17
5 6 9 11 65 145 218 40 26 16
7 5 10 11 65 117 218 40 26 15
4 (] 10 11 69 145 167 40 24 15
4 6 10 11 59 117 167 39 24 15
5 7 10 11 44 167 218 38 26 15
4 5 9 13 68 280 156 38 26 16
5 7 14 57 167 136 38 28 17
5 5 14 67 167 145 40 27 18
4 6 14 117 156 126 40 25 20
4 6 14 156 191 108 39 25 22
4 8 14 145 156 93 38 24 23
4 8 15 |....... 191 ... ..., 36 23 | ...t

Note.—Discharge determined as follows: Oct. 1 to Dec. 31 from rating curve fairly well defined; Jan. 1
to Aug. 31 from rating curve well defined throughout; Sept. 1-30 by indirect method for shifting control.
Oct. 15, 21, and Sept. 6, filling Pando ice pond; Oct. 25, 26, and Sept. 12, emptying pond.

Monthly discharge of Eagle River at Redcliff, Colo., for the year ending Sept. 30, 1915.

Discharge in second feet.
Run-off A
Month. total (in m"c‘;}‘
Maximum.| Minimum. | Mean, | 2cre-feet).
34 4 18.8 1,160 | A.
23 5 14.4 857 | B.
14 4 7.5 461 | B.
8 3 5.3 326 { B.
11 5 8.9 494 | B.
15 8 1.5 707 | B.
156 15 51.8 3,080 | B.
298 57 146 8,980 | B.
375 93 194 11,500 | B.
86 36 54.1 3,330 | A.
67 23 30.9 1,900 | A.
23 2 15.4 916 | A.
375 2 46. 6 33,700

EAGLE RIVER AT EAGLE, COLO.

LocatioN.—At highway bridge at Eagle, in Eagle County. Nearest tributary,
Brush Creek, enters three-fourths of a mile below station.

DRAINAGE AREA.—630 square miles (measured on Forest atlas).

RECORDS AVAILABLE.—January 17, 1911, to September 30, 1915. March 12, 1905, to
February 10, 1907, a station was maintained a short distance below the mouth of
Brush Creek.
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Gage.—Chain gage on downstream side of bridge read once daily by 8. D. Ackley
and D. L. Wedmore. Gage used prior to August, 1915, was a vertical staff fas-
tened to right abutment, at same datum as present gage and Weather Bureau
gage near by.

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

CHANNEL AND cONTROL.—Channel is composed of boulders; very rough; control not
well defined; banks high and not subject to overflow. :

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 6 p m.
June 22 and 10 a. m. June 23 (discharge, 3,760 second-feet); minimum discharge
occurred during winter, when record was discontinued. ‘

WinTER FLOW.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter.

Drversions.—Fetween Eagle and the station at Redcliff there are court decrees for
the diversion of 380 second-feet from Eagle River, of which 300 second-feet is
for power. Below Eagle there are decrees for 22 second-feet from Eagle River.

REeGuLATION.—None.

Accuracy.—Records considered excellent except for spring period, when one daily
reading probably does not show the correct mean daily stage owing to diurnal
fluctuations.

The following discharge measurement was made by W. R. King:
August 25, 1915: Gage height, 0.55 foot; discharge, 202 second-feet.

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

30, 1915.

Day. Oct. | Nov. | Feb. | Mar. | Apr. | May. | June. | July. | Aug Sept.
118 126 982 | 2,340 | 1,860 390 167
119 129 7 2,850 | 1,800 390 167
119 147 570 | 2,850 | 1,740 445 187
120 163 480 | 1,740 | 1,740 505 1
120 143 300 | 1,740 1,740 505 190
121 163 364 1,520 | 1,740 445 190
122 153 338 | 1,310 | 1,420 570 190
123 163 3141 1,360 § 1,520 940 190
123 185 338 | 1,420 | 1,470 635 167
126 174 3% | 2,100 | 1,420 635 167
118 210 505 | 2,850 | 1,420 167
123 245 860 | 2,850 | 1,420 338 167
118 245 1,640 2,980 | 1,210 390 167
118 3% | 2,220} 3,110 | 1,310 291 167
114 364 | 1,640 | 2,980 | 1,120 218 167
114 364 | 1,860 | 2,720 860 190 147
109 39 | 1,980 | 2,590 860 190 147
112 404 | 2,100 | 2,460 860 167 167
109 418 | 1,740 2,590 860 167 190
114 390 | 1,310 | 2,850 860 147 190
114 364 | 1,980 | 2,850 860 147 167
114 364 | 1,740 | 3,630 705 167 167
112 364 | 1,860 | 3,760 705 190 167
123 418 | 1,210 | 3,110 635 190 167
123 418 | 1,740 | 2,980 570 218 167
123 418 | 2,100 | 2,940 635 190 167
123 364 | 1,310 | 2,910 570 190 252
120 475 780 | 2,880 445 190 338
118 705 | 1,420 | 2,850 505 190 252
118 1,160 | 1,120 | 2,100 445 190 218
118 [o....... 1,740 |-....... 338 167 |..oonnne

NoTE.—Discharge determined as follows: Oct. 1 to Nov. 18 from fairly well-defined rating curve; Nov.
18 to Feb. 24 no estimate because of ice; Feb. 25 to Sept. 30 from rating curve well defined throughout;
discharge Mar. 2-8 interpolated because of ice; discharge Mar. 28, Apr. 11, 18, 25, May 4, June 6, 8, 26-28,
July 2, 4, 5, 9, interpolated, as gage was not read.
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Monthly discharge of Eagle River at Eagle, Colo., for the year ending Sept. 30, 1916.

Discharge in second-feet.
Run-off |Accu-

Month. total (in | racy.
Maximum. | Minimum. | Mean. | acie-feet).
OCtOber . « e e 385 251 302 18,600 | A.
November 1-17 . 205 146 222 7,480 | B.
February 25-28 118 318 118 702
arch......... 126 109 118 7,260 | C.
April. 1,160 126 334 19,900 | B.
ay.. 2,290 314 1, 75,000 | B.
June... ... ..o Il 3,760 1,310 | 2,570 | 153,000 | A.
Jaly. 1,860 338 1,090 67,000 | A.
AQGUSE .« oo oo 9. 147 326 20,000 | A.
175311101 338 147 184 10,900 | A.

TUREEY CREEK AT REDCLIFF, COLO.

LocarioNn.—In sec. 19, T. 6 S., R. 80 W, at highway bridge in Redcliff, Eagle County,
800 feet above mouth.

DRAINAGE AREA.—27 square miles (measured on Forest atlas map).

REcorDs AvAILABLE.—June 30, 1913, to September 30, 1915.

Gaee.—Vertical staff on downstream side of left abutment; read morning and evening.

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

CHANNEL AND coNTrROL.—Bed composed of coarse gravel and small boulders; will
shift. Control not well defined. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.8 feet at 5 p. m.
June 19 (discharge, 245 second-feet); minimum stage recorded, 0.70 foot at 7 a. m.
December 1 (discharge, 1 second-foot).

WinTER FLow.——Stage-discharge relation not affected by ice.

DrverstoNs.—There is a court decree for the diversion of 5.5 second-feet from Turkey
Creek.

RecuraTioNn.—None.

Accuracy.—Records fair or good.

CooPERATION.—Gage-height record furnished by United States Forest Service.

Discharge measuremenis of Turkey Creek at Redeliff, Colo., during the year ending Sept. 30,
5.

191
Date. Made by— ook | o || Date. Made by— e veoal
Feet, | Sec-ft. Feet, |Sec.-ft.
Oct. 14 | Robert Follansbee...... 1.19 8.8 || June 23 | R. G. HoSeou.ou...... 2.40 186
Jan, 24 | R. H. Fletcher...._.... 1.05 4.7 || July 10 | Robert Follansbee. .. .. 1.58 57
Feb. 20 |..... LT T .99 4.4 || Aug. 25 | W.R.King............ 1.09 b
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Daily discharge, in second-feet, of Turkey Creek at Redcliff, Colo., for the year ending Sept.

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
15 7 2 4 4 5 10 58 151 110 20 10
14 7 4 4 4 6 11 50 135 102 18 10
14 7 3 4 4 6 14 41 120 95 18 10
14 6 5 4 4 7 14 39 110 89 18 10
13 7 3 4 4 6 14 37 104 87 18 9
11 5 3 4 4 6 14 34 101 76 17 9

9 6 3 5 4 6 14 30 92 73 21 9
9 4 3 4 4 6 14 31 101 67 23 12
9 4 3 4 4 7 15 47 135 58 18 10
9 5 3 4 5 7 16 37 143 56 17 9
9 4 3 4 4 6 19 47 205 50 17 9
10 5 3 4 5 9 17 71 197 43 17 9
10 5 3 4 5 7 19 98 197 43 14 9
7 5 4 4 5 8 26 100 166 43 14 9
8 4 4 4 6 7 27 91 174 40 14 10
9 3 4 4 5 7 29 97 197 39 14 10
9 5 4 3 5 8 29 115 | 205 35 14 9
9 4 5 3 5 7 30 112 197 33 13 9
9 3 5 4 5 7 32 92 213 31 13 9
8 3 5 4 5 7 38 82 213 30 13 9
9 3 5 4 5 7 35 71 213 27 13 9
9 3 5 4 5 7 29 68 205 26 13 9
9 3 5 4 5 8 28 88 190 25 13 8
9 4 5 3 5 8 27 97 182 25 13 9
9 4 5 3| 5 8 14 112 174 25 13 11
8 3 5 3 7 9 14 127 166 25 12 10
7 4 5 3 5 10 29 102 151 25 11 9
7 3 4 3 7 10 33 104 135 25 10 10
7 4 5 3 9 38 102 126 25 10 10
7 4 4 3. 9 53 120 118 23 10 9
Tleeeees 4 4 9. 134 |....... 21 10 f.......

NoTe.—Discharge determined by indirect method for shifting control; discharge Dec. 3, July 11, 22, Aug.

1, Sept. 3-6, 11, 12, 19-21, 26, interpolated as gage was not read.

Monihly discharge of Turkey Creek at Redcliff, Colo., for the year ending Sept. 30, 1915,

Jelely .
Discharge in second-feet Run-off (to- .
Month. talinacre- 100"
. . feet). ¥
Maximum.| Minimum.{ Mean.
15 7 9.4 578 | B.
7 3 4.5 268 | B.
5 2 4 246 | B.
5 3 3.7 228 | C.
7 4 4.8 267 | C.
10 5 7.4 455 | C.
53 10 23.4 1,390 | C.
134 30 78.5 4,830 | C.
213 92 161 9,580 | B.
110 21 47.5 2,920 | B.
23 10 14.8 910 | C*
12 8 9.5 565 | C.
213 2 30.7 22,200

HOMESTAKE CREEEK AT REDCLIFF, COLO.

LocatioN.—In sec. 30, T. 6 S., R. 80 W., three-fourths mile above mouth of creck at
Forest Service bridge, and 1 mile from Redcliff, in Eagle County, below all trib-

utaries.

DRAINAGE AREA.—64 square miles (measured on topographic map).
RECORDS AVAILABLE.—August 17, 1914, to September 30, 1915. From January 8,
1911, to August 16, 1914, station was a quarter of a mile downstream.
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Gage.—Vertical staff at left abutment of bridge; read irregularly. Gage used prior
to August 17, 1914, was vertical staff attached to large boulder on right bank
one-fourth mile downstream and just above the cascades.

D1scHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of well-compacted gravel. Control 50 feet
downstream at small rapids; apparently permanent. Several small overflow
channels around the left bank carry water when stage is above 2.3 feet.

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

Drversions.—There are court decrees for the diversion of 1.2 second-feet from a
tributary of Homestake Creek.

ReauraTion.—None.

Accuracy.—Determinations of mean daily stage based on one reading may be in error
at certain seasons owing to fluctuations caused by alternate melting and freezing
at headwaters. Records fair.

CooPeRrATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Homestake Creek at Redcliff, Colo., during the year ending
Sept. 80, 1915.

Mad. Gage Dis- Gage | Dis-
Date. e by— height. | charge. || D3te- Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct. 14 4 July 10 | Robert Follansbee... .. 1.62 166
Jan. 25 .6 | June 23 | R.G.Hosea........... 2.45 401
Feb. 20 .7
a Ol1d gage read 0.58 foot. b Water surface below gage. Thick ice cover.

Daily discharge, in second-feet, of Homestake Creek at Redcliff, Colo., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dee. | Apr. | May. | June. | July. | Aug. | Sept.
22 18 4 3 146 610 205 44 10
22 16 4 3 450. 218 38 10
22 14 4 3 79 257 205 44 10
22 10 4 3 153 215 225 30 15
22 10 3 3 76 257 205 28 20
22 9 3 13 73 194 187 28 15
22 8 3 16 68 142 174 76 10
22 5 3 28 56 161 182 161 8
23 5 3 33 62 230 174 84 21
24 6 3 26 9 388 161 65 21
25 6 3 38 128 432 153 50 20
26 6 3 40 176 670 148 40 20
26 6 3 57 485 257 142 36 20
13 6 3 58 415 244 138 35 19
14 6 3 69 230 257 133 34 19
16 6 3 62 230 331 107 33 18
17 6 2 58 347 381 30 17
18 6 2 52 315 432 84 27 16
20 6 2 62 218 485 84 25 14
22 5 2 79 142 485 84 23 12
24 4 1. 76 124 468 79 21 10
26 4 80 94 415 73 20 10
25 4 69 257 398 72 20 8
24 4. 76 285 381 70 21 7
24 51. 80 485 398 68 22 12
25 5 68 215 347 66 20 50
26 3 79 161 364 64 19 33
28 I3 PO 137 126 347 62 i8 36
26 [: 3 PO 142 257 300 57 16 37
23 [: 38 P 176 194 257 54 14 40
P 1 PR PR J R 285 [........ 49 12........

Norte.—Discharge determined from rating curve well defined throughout. Gage read two or three
times a week. Discharge for days on which gage was not read determined by comparison with record of
flow of Eagle Creek at Redecliff.
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Monthly discharge of Homestake Creek at Redcliff, Colo., for the year ending Sept,

30, 1915.
Di i d feet.
ischarge in second fee Run-off |,
Month. (totalin |3 acy ~
Maximum.| Minimum. | Mean. | 2cre-feet).
OCHODOT . . . oo 28 13 223 1,370 | C.
18 4 6.87 409 | D.
4 2 3.00 119 | D,
176 3 56.3 3,350 | C.
485 56 195 12,000 | C.
670 142 352 20,900 | C.
218 49 123 7,560 | C.
161 12| 366 2,250 | C.
50 7 18.6 1,110 | D.

ROARING FORK AT ASPEN, COLO.

Location.—At bridge near the old power plant at Aspen, in Pitkin County. Castle,
Maroon, and Hunter creeks all enter below.

DRAINAGE AREA.—109 square miles (measured on topographic maps).

RECORDS AVAILABLE.—February 25, to September 30, 1915. From January 1, 1911,
to February 24, 1915, station was maintained just below Cooper Avenue bridge
three-fourths of a mile upstream.

Gaage.—Vertical staff at downstream end of right bridge abutment; read at irregular
intervals by J. B. Hill and H. O. Halleck. Gage used at original station was
vertical staff fastened to old crib abutment on right bank, 25 fest below Cooper
Avenue bridge. Relation between the two gages not known.

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

CHANNEL AND CONTROL.—Bed composed of small boulders; fairly smooth. Control
practically permanent. Banks high; not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.6 feet during
night of June 24, as determined from high-water marks (discharge, 2,180 second-
feet); minimum stage occurs during winter.

WiNTER FLow.—Stage-discharge relation seriously affected by ice.

Drversions.—Salvation ditch, which has a decree for 58 second-feet, diverts water
above the station from the middle of May to middle of September.

REecuraTiON.—None.

Accuracy.—Records considered good except for spring run-off, when determinations
of mean daily stage based on one gage reading may be in error, owing to fluctua-
tions caused by alternate melting and freezing at headwaters; records for this
period only fair.

CoOPERATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Roaring Fork at Aspen, Colo., during the year ending Sept.

0, 1915
Date. Made by— e ) e, | Date. Made by— Soge | Dis-
Feet. | Sec.-ft. Feet. | Sec.-ft.
Feb. 24 | R. H. Fletcher......... al.07 26 || Apr. 11 | R. H. Fletcher........ 1.16 38
Apr. 4|..... 0nereerneaeacannns 1.17 40 || July 15 | W. R. King.......-.... 2.52 332
L A0 aaans 1.18 43| Aug. 21 |..... d0..eoennnn RN 1.35 60

a New gage established Feb, 24.



90 SURFACE WATER SUPPLY, 1915, PART IX.

Daily discharge, in second-feet, of Roaring Fork at Aspen, Colo., for the year ending
Sept. 30, 1915.

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

) S 32 30 118 575 655 109 50

b 32 33 120 485 600 107 55

R 32 36 112 400 530 92 61

[ T 32 40 92 339 508 92 55

| T, 32 40 77 311 575 70 59

6. ....... 32 41 112 297 575 84 59

7.. PR 28 41 104 283 432 195 53

| SR 23 40 65 290 498 152 51

|, 23 40 104 376 472 112 43

10.......... 23 39 95 615 432 107 48
) 3 S 25 39 131 805 557 105

12... ..., 27 43 175 | 1,010 562 100 61

) P, 39 45 325 665 392 84 55
) S 36 50 368 530 530 80

) 1 T, 32 59 360 650 332 84 62

6. 32 50 350 775 325 84 55

) ¥ S, 32 32 428 875 353 80 49

oo 32 32 512 875 325 76 55

19, ..o, 33 65 311 875 252 65 55

. | F 33 59 262 | 1,040 294 62 55

b1 P 33 67 200 795 262 61 55

ceeereaas 34 65 2251 1,140 240 62 49

34 63 220 | 1,180 210 67 43

34 70 255 996 276 72 41

35 59 1,250 212 70 53

36 63 350 996 166 67 65

34 74 283 886 161 61 67

34 92 249 840 148 61

33 112 318 800 142 57 55

32 146 294 655 127 57 74

;2 360 f..oo.... 102 55 [canenncn

Norte.—Discharge determined as follows: Oct. 1 to Nov. 30, Feb. 3-20, from fairly well defined rating
curve; Feb. 24 to Sept. 30, from rating curve fairly well defined between 30 and 1,000 second-feet. Gage
read two or three times a week; discharge for days on which gage was not read determined by comparison
with records of flow of Castle Creek. Stream icebound duringDecember and January; flow not determined.

Monthly discharge of Roaring Fork at Aspen, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
8 Run-off |, .
Month. (total in ra,cy-
Maximum.| Minimum.| Mean. | 8cre-feet).
88.9 5,470 | B.
50.0 2,980 | B.
a24.3 1,350 | D.
31.6 1,940 | B.
55.5 3,300 | C.
239 14,700 | C.
720 42,800 | C.
363 22,300 | B.
84.6 5,200 | B.
54.7 3,250 | B.

o Estimated.
ROARING FORK BELOW ASPEN, COLO.

LocarioN.—In sec. 1, T. 10 S., R. 85 W., at the first highway bridge 2 miles below
Aspen, in Pitkin County, nearest tributary above is Castle Creek; nearest below,
Maroon Creek.

DRAINAGE AREA.—223 square miles (measured on topographic map).

Recorps AvaiLaBLE.—October 18, 1913, to September 30, 1915.

GaeE.—Vertical staff at right abutment of bridge; read at irregular intervals by J. B.
Hull and H. O. Halleck.

DiscHARGE MEASUREMENTS.—Made from two-span bridge.
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CHANNEL AND CONTROL.—Bed composed of gravel and small boulders; shifts some-
what during high water. Control not well defined. Banks high and not sub-
ject to overflow.

WinteEr FLOW.—Stage-discharge relation not affected by ice.

Diversions.—Between this station and the one at Aspen are a number of small
diversions, some of which return the water to the river above this station.
The Roaring Fork Light & Power Co. diverts water from Maroon Creek into
Castle Creek and thence into Roaring Fork above station.

ReeuraTioN.—None so far as known.

Accuracy.—Records considered good except for period of spring run-off when deter-
minations of stage based on one gage reading may be in error owing to fluctuations
caused by alternate melting and freezing at headwaters; results for that period
fair.

CoorPeRATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Roaring Fork below Aspen, Colo., during the year ending
Sept. 30, 1915.

Date. Made by— h?iag%let‘ clgll'?g:e. Date. |. Made by— hS? . chlz.irsg-e.

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

Jan, 9 T.J. Watkins.....__... 0.09 100 || July 16 [ W. R. King...........[ 1.05 484

Feb. 25 | R. H. Fletcher . .09 96 || Aug. 22 |..... [ T [ .32 150
Apr. 11 |..... L6 [ T .12 102

Daily discharge, in second-feet, of Roaring Fork below Aspen, Colo., for the year ending
Sept. 30, 1915.

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

92| 315| 905{1,060| 254| 142
94| 284 817| ‘950 | 250 144

Note,—Discharge determined as follows: Oct. 1 to June 30, July 1 to Sept. 30, from fairly well-defined
rating curve. Gage read iwo or three times a week; discharge for days on which gage was not read deter-
mined by comparison with record obtained at upper station at Aspen.
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Monthly discharge of Roaring Fork below Aspen, Colo., for the year ending Sept. 30, 1915,

Discharge in second-feet. Run-off Aoom
Month. (total in racy.
Maximum, | Minimum. | Mean. acre-feet).
L8017 PP 220 156 185 11,400 | C.
154 112 135 8,030 | B,
125 00| 11 6,820 | B.
105 94 99.1 6,000 | B.
100 92 96.4 5,350 | B,
112 88 93.1 5,720 | B,
325 92 157 9,340 | C.
838 181 468 28,800 | C.
2,070 555 | 1,260 75,000 | C.

y e ,06 250 63 39,300 | C.
August..... e 400 137 195 12,000 | B.
September... - 250 110 141 8,390 | B,

N T 2,070 88 298 216,000

ROARING FORK AT GLENWOOD SPRINGS, COLO.

LocarroN.—At bridge 500 feet above junction with Grand River at Glenwood Springs.
Nearest large tributary enters-about 3 miles above station.

DRAINAGE AREA.—1,450 square miles (measured on Nell’s map of Colorado, 1903).

RECORDS AVAILABLE.—April 6, 1906, to September 30, 1909; September 21, 1910, to
September 30, 1915.

Gaee.—Chain gage on downstream side of bridge; read once daily by J. M. Dougherty

~and L. T. Mahurin.

Di1scHARGE MEASUREMENTS.—Made from highway bndge

CHANNEL AND coNTrROL.—Slightly shifting at intervals. Extreme high water in
Grand River may cause backwater at the gage. Measurements made at stages
a8 high as 5.7 feet in Roaring Fork and 9.2 feet on the Grand have shown no back-
water, but a measurement at 7,45 feet on Roaring Fork and one at 12.0 feet stage on
Grand River showed approximately 0.8 foot backwater. Banks high and not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet at 10 a. m.
June 27 (discharge, 6,530 second-feet); minimum stage recorded, 0.9 foot at 5
p. m. February 6 and 8 (discharge, 342 second-feet).

WiINTER FLOW.—Stream rarely frozen over, but slush and anchor ice frequently form.
Discharge measurements made during the winter sometimes indicate backwater.

Drversions.—There are court decrees for the diversion of 164 second-feet from Roar-
ing Fork between the station at Glenwood Springs and the lower Aspen station.

Reeurarion.—None.

Accuracy.—Records considered good, as changes in control are well defined by meas-
urements.

CooPERATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Roaring Fork at Glenwood Springs, Colo., during the year
ending Sept. 30, 1915.

Gage Dis- y - Gage | Dis-
Date. Made by— helght. | charge. || Date- Made by height. |charge.
Feet, | Sec. ft. Feet. | Sec.ft.
Oct. 15| Robert Follanshee. .... 1.98 829 || Feb. 27 | R. H. Fletcher......... 1.12 378
Jan, 7| T.J. Watkins.......... 1.21 385 || July 1t | W.R. King............ 3.35 2,680
23 | R. H. Fletcher......... 1.02 354
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Daily discharge, in second-feet, of Roaring Fork at Glenwood Springs, Colo., for the year
ending Sept. 30, 1915,

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

30| 370 1,370 3,100| 3,200 768 | 455
350 | 38| '835| 4,910| 3,200 705| 455
30| 430{ s00| 3880 3,100| 675 480
350 | 405| 7e8| 2,910| 3000 705| 480
60| 43| 705] 2)550| 2)910| e75( 455
350 | 455] 645 2,380 | 3,200{ 615| 455
35| 505| 588 2,380| 2,730 768| 405
350 | 480| 560 | 2,210 | 2,380 1,370 | 455
30| 430| 60 2)910| 2380 | 1)140| 505
360 | 455 560 | g ooo| 2,380 835 455
360 | 480 615 | 4,280 | 3,680 800 532
370| 505| 1,040 6,530 | 2,730 | 735| 532
360| 532 1,620) 3,880 | 2,730 | 7 532
360 615| 2,550 | 3,200 | 2550 | 675 532
314| 615| 2, 3,480 | 2,380 | 660 | 560
388 | 735| 2,300 4,080 | 2,210{ 645| 588
370 | 615| 2,550 | 4,910 | 2,050 | 615 532
338 | 645| 2,380| 4,910| 1,840 560 &

370 | 768 | 1,900 | 4,910 1,620| 560 | 532
3701 835| 1,490/ 5, 1,370 615| 532

388 | 705 | 1,490 6,050 | 1,090] 645| 735
430| 835| 1,250| 6,050 | 995 588 645
418| 800 1,370 4)280| 995| 532| 645

1,000 | 1,620 | 4,280 | 950 455 645
388 | 1,490 | 2,050 | 3,780 | 80| 505| 615
388 ... .. 2,380 |........ 835 | 455 (.......

Nore.—Discharge determined as follows: Oct.1 to Dec.31 byindirect method for shifting control; Jan.
1 to Sept. 30, from a rating curve well defined throughout; Oct. 8, 10, 11, 18, 20, 25, Nov. 1, 2, 8, 15, 18, Mar.
3, 15, 28, May 9, 16, 23, June 30, July 4, 18, Aug, 15, 22, discharge interpolated, as gage was not read; Dec.
4, 18, discharge estimated, because of ice; Yan. 8-10, 13-16, 1§—22, 24-31, no estimate because of ice,

Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for the year ending Sept.

30, 1915.

Discharge in second-feet. Run-off oot
Month. (totalin |7 9
Minimum, | Mean, | ¢re-feet). aey:

578 724 44,700 | B.

440 506 30,100 | B.

358 431 26,500 | B.

350 369 20,500 | D.

350 371 22,800 | C.

370 654 38,900 | C.

560 1,390 85,500 | B.

2,210 4,310 258,000 | B.

835 2,060 127,000 | B.

455 680 41,800 | B.

405 526 31,300 | C.

CASTLE CREEK NEAR ASPEN, COLO.

Location.—Insec. 35, T. 10 8., R. 85 W_, near highway bridge 43 miles above Aspen, in
Sopris National Forest. No inflow below except in spring from small gulches
nearest tributary, Conundrum Creek, enters about 1 mile upstream.

DRAINAGE AREA.—T72 square miles (measured on topographic maps).

RECORDS AVATLABLE.—February 16, 1911, to September 30, 1915.

Gage.—Gurley water-stage recorder on left bank 75 feet below bridge. From February
29,1912, to April 9, 1915, a staff gage fastened toright bridge abutment was used,
referred to same datum, but on account of slope, readings were somewhat higher.
From February 16, 1911, to February 28, 1912, gage was on opposite side of creek at
datum 1 foot higher.
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DISCHARGE MEASUREMENTS,—Made from cable 20 feet below gage or by wading nearby.

CHANNEL AND CONTROL.—Bed composed of coarse gravel; will shift during high water.
Control is at small rapids just below cable. Left bank high and not subject to
overflow; at gage height 4.3 feet, water overflows right bank a distance of 75
feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.7 feet at 10 p. m. June 18 (discharge, 442 second-feet). Minimum stage recorded,
0.65 foot on December 21 (discharge, 24 second-feet).

WinTER FLOw.—Stage-discharge relation sericusly affected by ice; flow estimated from
discharge measurements, observer’s notes, records of temperature and precipita-
tion.

Drversions.—No water diverted above station except possibly a small amount for
irrigation; there are court decrees for the diversion of 160 second-feet below the
station.

ReauraTIiON.—None.

Accuracy.—Control permanent after April 9, 1915. Records considered excellent
for greater part of open-water period; winter estimates considered fair.

Discharge measurements of Castle Creek near Aspen, Colo., during the year ending
Sept. 80, 1915.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D3te- Made by— heiﬁm charge.
Feet. | Secft. Feet. | Sec.ft.
Jan., 9 a0, 68 26 || Apr. 11 | R. H. Fletcher......... 50.48 31
Feb. 24 .66 34 || July 15 | W. R. King. 1.97 258
Apr. 5 ... .68 35 || Aug. 21 |..... L [0 1.0 67

11 .70 31
a Stage-discharge relation affected by ice. b New gage, installed Apr. 10.

Daily discharge, in second-feet, of Castle Creck near Aspen, Colo., for the year ending
Sept. 30, 1915.
LY

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

31 30 38 129 310 111 60
31 31 38 121 204 99 62
30 31 35 95 274 95 67
31 32 35 79 270 95 65
32 34 35 72 290 89 65

32 34 35 69 - 267 89 60

64 47 34 32 33 34 66 249 111 58
65 46 34 32 33 33 67 246 134 58
65 46 34 31 32 34 99 260 139 56

31 31 35 160 277 113 55

53 44 35 30 30 50 219 284 103 67
53 43 34 30 29 76 154 280 89
53 46 32 31 87 135 274 87 59

49 35 26 30 35 66 342 133 64 57
49 35 26 30 40 69 330 123 64 57
49 1....... 26 30 |....... 85 [eeunnnn 115 62].......

Note.—Discharge computed as follows: Oct. 1 to Apr. 9 by indirect method for shifting control; Apr.
10 to Sept. 30 from rating curve well defined throughout, applied to readings from water-stagf recorder.
Discharge interpolated for days on which gage was not read. Discharge Jan. 7-9, 19-25, Feb. 5-9, Mar. 8,
estimated, because of ice. Gage read twice a week Oct. 1 to Apr. 7; daily thereafter.
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Monthly discharge of Castle Creek near Aspen, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Runoff |, oo
Month. (totalin Tacy

@ Maximum. | Minimum. | Mean. | 2crefeet).
October.. . 65 41 53.6 3,300 | C.
55 35 44.5 2,650 | C.
35 24 30.1 1,850 | C.
35 26 27.4 1,680 | C.
36 30 33.1 1,840 | C.
32 30 30.7 1,890 | C.
40 29 31.3 1,860 | A.
105 33 58.3 3,580 | A.
374 661 220 13,100 | A.
310 115 221 13,600 | A.
184 62 89.1 5,480 | A.
7 50 585 3,480 | A.

374 24 75.0 54,310

MAROON CREEK NEAR ASPEN, COLO.

Locarion.—In sec. 22, T. 10 8., R. 85 W., just above Roaring Fork Light & Power
Co.’s head gate, 5 miles above Aspen, Pitkin County, in Sopris National Forest.
Nearest tributary, Willow Creek, enters just below station.

DRAINAGE AREA.—42 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 1, 1911, to September 30, 1915.

GacE.—Vertical staff on right bank 100 feet above canal head gate; read twice daily
by Harry Burnett.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CcoNTROL.—Channel composed of compact gravel; practically perma-
nent. Banks not subject to overflow to any great extent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.88 feet at 6.35
a. m. June 25 (discharge, 266 second-feet); minimum stage recorded, 0.56 foot
on March 30, 31 (discharge, 22 second-feet).

Winter rLow.—Stage-discharge relation seldom affected by ice.

Diversions.—One or two small diversions above station; the Roaring Fork Light
& Power Co. diverts just below.

ReecurATION.—None.

Accuracy.—Determinations of mean daily stage based on two gage readings may be
in error at certain seasons owing to fluctuations caused by alternate melting and
freezing at the headwaters. Records good.

Discharge measurements of Maroon C’reek near Aspen, Colo., during the year ending Sept.

0, 1915.
' Gage | Dis- Gage | Dis-
Date. Made by— heig%lt. charge, || Date- Made by— height. | charge.
Feet. | Sec.f. ’ Feet. | Sec.ft.
Jan., 8| T.J. Watkins.......... 0.88 34 || July 16 | W.R. King............ 1.65 193
Feb. 25 | R. H. Fletcher......... .63 26 1} Aug. 22 |..... s s . 1.09 60
Apr. 11 {..... [+ (T .60 25
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Daily discharge, in second-feet, of Maroon Creek near Aspen, Colo., for the year ending
Sept. 80, 1915.

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

36 34 34 25 24 23 31 122 241 102 46
44 34 28 24 24 23 28 129 226 95 46
50 34 34 28 25 24 23 28 119 226 90 47
59 36 34 28 24 24 23 28 112 211 90 45
47 34 28 24 24 24 28 109 211 86 45
47 36 34 36 24 24 24 28 114 211 81 44
47 34 34 27 24 24 24 28 109 196 81 4
47 34 35 28 25 24 24 27 109 196 97 43
47 34 36 28 26 23 23 28 114 196 86 43
45 34 36 28 24 23 24 28 139 196 81 42
43 36 36 28 24 23 24 28 168 196 79 43
42 36 36 27 24 24 24 34 182 211 77 46
42 36 34 27 24 23 25 41 155 196 73 43
40 36 33 26 24 23 25 56 155 211 72 43
39 34 32 26 25 23 25 50 171 211 70 42
39 36 32 28 26 23 24 50 182 196 66 41
39 34 31 37 24 23 24 66 196 182 64 39
37 34 30 31 24 23 25 70 211 182 66 38
37 34 30 26 24 23 25 66 211 171 62 37

37 33 30 26 24 24 25 70 226 166 62 38

39 34 30 26 24 23 26 72 241 155 59 37
39 33 30 29 24 23 26 73 241 152 59 37
39 34 30 28 24 23 26 7 241 145 59 37
38 34 30 39 24 23 26 81 256 139 59 36
37 33 30 27 24 23 26 90 256 139 56 43
37 34 30 34 24 23 26 88 241 134 54 47
37 34 30 28 24 23 26 86 241 126 53 41
37 33 30 33 24 23 28 79 241 119 60 41
37 33 301 25|....... 23 30 86 241 119 48 39
36 33 30 251 22 31 81 241 109 47 41
36 {....... 31 25 f..o..t 2.0.....nt 90 |....... 106 L P,

Norte.—Discharge determined as follows: Oct. 1-30, Dec. 17 to Sept. 30, from rating curve well defined
throughout; Oct. 31 to Dec. 16, by indirect method for shifting contirol, because of presence of temporary
earth dam just below station; Feb. 5 and 6, estimated because of ice.

Monithly discharge of Maroon Creek near Aspen, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Accu-
Month. (totalin racy.
Maximum.| Minimum, | Mean. | 80re-feet).
59 36 41.4 2,550 | A.
36 33 34.5 2,050 | B.
36 30 32.3 1,990 | B.
39 25 28.8 1,770 | C.
26 24 24.3 1,350 { C.
24 22 23.3 1,430 | B,
31 25.1 ,490 | B,
90 27 55.4 3,410 | B.
256 109 182 10,800 | B.
241 106 177 10,900 | A.
102 47 70.0 4,360 | A,
47 36 4.8 2,490 | A.
256 22 61.5 44, 500

MAROON CREEK (LOWER STATION) NEAR ASPEN, COLO.

LocaTion.—In sec. 15, T. 10 S., R. 85 W., at highway bridge 24 miles southwest of
Aspen, Pitkin County, in Sopris National Forest. Nearest tributary, Willow
Creek, enters a mile above.

DRAINAGE AREA.—H4 square miles (measured on topographic map).

RECORDS AVAILABLE.—February 13, 1914, to November 30, 1915, when the station
was discontinued.

Gace.—Vertical staff at upstream corner of left bridge abutment; read irregularly
by J. B. Hull and G. H. Hutchins.

DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.
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CHANNEL AND CONTROL.—Bed composed of small boulders; rough. Control just
below bridge; shifts slightly; banks high and not subject to overflow.

EXTREMES OF DISCHARGE —Maximum stage recorded during year, 2.95 feet during
night of July 7 (discharge, 615 second-feet).

WinTER FLOW.—Stage-discharge relation not seriously affected by ice; open-channel
rating curve assumed applicable. Ice forms along the sides, but control remains
practically open. - ’

Diversions.—Roaring Fork Light & Power Co. diverts water from Maroon Creek 14
miles above station. Records at the station show flow entering Roaring Fork.

RecuraTioN.—None.

Accuracy.—Determinations of mean daily stage based on one gage reading may be in
error at certain seasons, owing to fluctuations caused by alternate melting and
ireezing at the headwaters. Records considered fair during greater part of open-
water season.

CoorERATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Maroon Creek (lower station) near Aspen, Colo., during the
period Oct. 1, 1914, to Nov. 30, 1915.

. Gage | Dis- Gage | Dis-
Date. Made by height. | charge, || Date- Made by— norie. | chanse.
1015. Feet. | Secft. || 1915 Sec.ft.
Jan. 8 .| o2 10 || July 16 179
Feb. 25 .66 11 || Aug. 22 44
Apr. 11 .69 13 || Nov. 21 8.3
Daily discharge, in second-feet, of Maroon Creek (lower station) near Aspen, Colo., for the
pertod Oct. 1, 1914, to Nov. 30, 1915.
Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov.
PR 60| 41| 22| 18| 12| 12| 1| 17| 93| 200
2 iaaan 62! 33{ 21| 13 12| 12y 1| 14| 98
X 64| 26| 20] 13| 12| 12| 11| 13| 103| 245
4ol 65| 30f 18| 12| 12| 12| 11| 12] 100] 230
[, 64| 35( 16) 12| 12| 12| 11| 12| "e7| 230
Beereannnnns 64| 35f 15| 12| 11| 12| 12] 13| 94| 230
Tooiiiiian 63( 34 14| 12| 10| 11| 12| 14| 97| 55
8. .l 62| 33| 13| 13| 10| 11| 12| 15| 100} 220
[ R, 62| 33| 12| 12| 12| 1| 12{ 15| 103{ 210
100 cicecanan 62 34| 12| 11| 12] 1| 12| 16) 138
Werrieenannns 641 34| 11| 10| 12| 12| 12| 16| 165| 220
2. 67| 34| 11| 1 18] 12| 12| 26| 180 240
1Bos 34] 10] 12] 13| 12| 12| 36| 150| 260
4.l 72| 34| 10f 12| 12| 12| 12| 46| 150 | 200
1eeeaanns 74| 33| 15| 12| 12| 11| 12| 57| 170| 185
| T 77| 331 20| 12| 12| wu| 12l 57| 190! 170
17 79| 33| 16| 12| 12| 11| 12| €0 210/ 170
18 ... 82| 31| 15| 12| 12| 1) 12 170
19 ... 30| 14| 12] 12| 11| 12| 62| 25| 170
20, iieiin. 87| 28| 14| 12 12| 11| 12| 60f 245| 157
b1 DU 76 26| 14| 12| 12| 1| 12| 57| 245 144
22 1l 64| 26 14| 1| 12 11| 12 265 | 132
............. 52| 26| 14| 11| 12| 11| 13| 70| 290 125
240l 56| 26| 14| 11| 12] 11| 14 290 | 118
25 .. 5| 26| 14 11| 12| 11 13| 85| 290 111
............. 62| 25| 13| 1| 12| | 12| 83| 200| 104
2 annn, 66| 259 13| 12| 12} 11| 13| 80| 20| o7
28, 69 24| 13| 12| 12| 11| 14| 77| 200| 92
29, .l 24| 13] 12{...... | 16| 74| 20| 87
30, ... 57| 23| 120 12{......] 11| 17| 70| 200 | 82
S DO 49 ... 12) 2.0 1 feenen 80 |...... 78

Nore.—Discharge determined as follows: Oct. 1 to July 7, from rating curve fairly well defined below
435 second-feet; T |§ly 10 to Noy. 30, from rating curve fairly well defined throughout. Discharge for days
on which gage was not read &m'or to Sept. 30, 1915, determined by comparison with record of low at upper
station on Maroon Creek. Gage read two or three times a week.

2142°—18—wsp 409—7
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Monthly discharge of Maroon Creek (lower station) near Aspen, Colo., for the year ending
Sept. 30, 1915,

Discharge in second-feet.
Run-off |,
Month. (totalin r:cc;‘
Maximum. | Minmmum. | Mean. | 8cre-feet).
87 49 66. 4 4,080 | B.
41 23 30.3 1,80 | C.
22 10 14.4 885 | C.
13 10 11.8 726 | D.
13 10 1.9 661 | D.
12 11 11.3 6951 D.
17 11 12.4 7381 C.
85 12 46.5 2,860 | C.
290 93 193 11,500 | C.
555 78 186 11,400 | C.
260 42 63.2 3,800 | B.
61 15 25.9 1,540 | B.
555 10 56.4 40,800

FRYINGPAN CREEK AT NORRIE, COLO.

Location.—In sec. 28, T. 8 8., R. 83 W., at highway bridge at Norrie, Pitkin County,
in Sopris National Forest. North Fork enters a mile below.

DRAINAGE AREA.—92 square miles (measured on topographic map).

RECORDS AVAILABLE.—February 18, 1911, to September 30, 1915.

Gace,—Vertical staff on downstream side of center pier; read three to five times a
week by B.J. Beaty. From February 18,1911, to July 13, 1915, gage was at side
of pier at same datum but gave a higher reading at high water as water piled up
onit. On August 20, 1915, gage datum was raised 1 foot.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed is composed of boulders which shift at intervals. Cur-
rent not greatly disturbed, as at ordinary stages a pool is formed by the control,
which is 100 feet downstream at well-defined rapids. Banks high and not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.4 feet at 7 p. m.
June 23 (discharge, 910 second-feet); minimum discharge occurred during winter.

WINTER FLOW.—Stage-discharge relation seriously affected by ice; data insufficient
for determination of flow.

Diversions.—None above the station.

REecuraTION.—None.

Accuracy.—Determinations of mean daily stage based on one gage reading may be in
error at certain seasons owing to fluctuations caused by alternate melting and freez-
ing at headwaters. Records considered fair; control shifted slightly during 1915.

CoorERATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Fryingpan Creek at Norrie, Colo., during the year ending
Sept. 30, 1915.

Date. Made by— h%%ﬁ. c};:g,]?g.e. Date. Made by— hgig 5. c]IJ)a.]?-ge.
Feet. | Sec.ft. Feet. Sec.-gb
Jan. 12 | T.J. Watkins.......... a2, 80 23| July 13| W.R. King............ 53.88
June 20 | R. G, Hosea...........] b5.05 728 || Aug. 20 |..... A0ueociiiiiaa ¢1.80
@ Stage-discharge relation aﬂected by ice. b Gage height at new location, 3.52 feet.

¢ Datum raised 1.00 foo
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Daily discharge, in second-feet, of Fryingpan Creek at Norrie, Colo., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. Jan. | Apr. | May. | June. | July. | Aug. | Sept.
49 36 |-ceeeiiaaenn 22 93 400 325 74 .51
48 34 30 [--eunnn- 23 93 400 325 70 52
47 {1 1 R BRI 25 93 355 278 67 54
46 {1 1 D P 28 93 300 278 61 56
46 24 |t 30 93 278 265 61 56
46 b7 S U PR 32 86 260 250 56 55
46 b1 0 O R 35 80 235 240 100 55
46 40 95 305 235 167 54
44 60 120 455 211 131 53
42 80 150 690 195 100 51
42 86 178 700 178 86 46
42 93 635 175 84 55
42 80 542 498 180 82 51
42 80 378 455 185 51
38 80 325 470 188 78 51
39 93 400 610 178 76 51
41 95 800 160 51
42 38 | e 105 430 810 140 61 49
44 ;{8 DN IR, 80 810 123 61 47
46 34 |, 86 200 810 116 61 46
46 b2 7 35 PR 93 158 810 108 61 46
46 32 | iiii i 93 158 810 100 61 46
46 32 | e 23 180 910 100 61 46
46 b2 IR DO 93 235 910 108 61 48
48 0 10 RN 93 342 810 104 61 56
511 30 (... feiieans 93 290 810 100 61 75
46 210 0 (PO PR 80 260 500 95 59 70
42 34 ..l 80 270 498 90 53 65
38 b2 L N R P 86 308 415 85 54 59
38 22 2 DR (R, 93 285 305 80 56 57
21 25 PRI DR TR . 278 |oeeeenan 77 54 [.......

NortEe.—Discharge determined as follows: Oct. 1 to Dec. 2, Apr. 10 to Sept, 30, from well-defined rating
curve; Dec. 3 to Mar. 31, no estimate because of ice; Apr. 1—8 ischarge estimated because of ice. Gage
read three or four times 3 week; discharge for days on w ich gage was Dot read determined by comparison
with record of fiow at Thomasville.

Monthly discharge of Fryingpan Creek at Norrie, Colo., for the year ending Sept. 80, 1915.

N i e in second-feet.
Discharg Runoft | 4oon.
Month. (totalin racy
Maximum. | Minimum. | Mean, | 2cre-feet).

51 38 4.0 2,710 | C.
46 24 33.9 2,020 | C.
105 34 7.7 4,270 | C.
542 80 234 14,400 | C.
910 235 568 33,800 | C.
325 77 170 10,500 | B.
167 53 73.3 4,510 | B.

75 46 53.4 3,180 | B,

FRYINGPAN CREEK AT THOMASVILLE, COLO.

LocarioNn.—In sec. 7, T. 8 8., R. 83 W., at private bridge 1,000} eet southwest of
railroad station at Thomasville. Nearest tributary, Deadman Gulch, enters a
quarter of a mile below.

DRAINAGE AREA.—175 miles (measured on Forest atlas and topographic maps).

REecorDs AvArnaABLE.—February 26 to September 30, 1915. From January 2, 1911,
to February 25, 1915, station was maintained a mile downstream.

Drainage area at original site was 190 square miles.

Gace.—Vertical staff on upstream side of right bridge abutment; read twice daily by
J. H. Swineford. Gage at original section was a vertical staff attached to side of
center bridge pier. No determined relation between the two gages.

DiscHARGE MEASUREMENTs.—Made from single-span bridge to which the gage is
attached or by wading.
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CHANNEL AND cONTROL.—Bed composed of large boulders; rough; gravity section,
practically permanent. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet at 6 p. m.
June 17 and 5 p. m. June 20 (discharge, 1,460 second-feet); minimum stage
recorded, 0.28 foot on January 5 (discharge, 20 second-feet).

WINTER FLOW.—Stage-discharge relation affected by ice; flow estimated from dis-
charge measurements, observer’s notes, and records of temperature and precipita-
tion.

Diversions.—No court decrees for diversion of water above station.

REecuraTioN.—None.

Accuracy.—Determinations of daily stage based on one or two daily gage readings
may be in error at certain seasons owing to fluctuations caused by alternate melting
and freezing at the headwaters. Winter record poor; October, November, and
March to April, fair; June, good; July to September, excellent.

Distharge measurements of Pryingpan Creek at Thomasville, Colo., during the year
ending Sept. 30 1915.

QGage Dis- - Gage | Dis-
Date. Made by— height. | charge. || D2t Made by height. |charge.
Feet. | Sec.ft. ) Feet. | Sec.-ft.
Jan. 15| T.J. Watkins......_... a(.35 22 || July 14 | W.R. King............ 2.78 440
Feb. 26 | R. H. Fletcher......... b1.10 26 || Aug. 20 [....dO.eiiiiiiiiaL. 1.72 101
a Stage-discharge relation affected by ice. b At new station established Feb. 26.

Daily discharge, in sscondfeet, of Fryingpan Creek at Thomasville, Colo., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aung. | Sept.
) U 101 83 40 21 22 25 30| 375 600 139 78
2.. 101 83 38 21 22 25 31 310 940 600 133 74
3.. 101 74 38 21 221 26 38 245 650 550 109 70
4. 101 66 38 20 23 28 40 181 5261 550 98 69
5.. 101 61 38 20 23 27 43 160 | 502 | 502 94 70
6.. 101 56 37 23 22 27 151 480 435 92 68
7.. 105 52 37 21 22 26 48 155 435 395 285 66
8.. 109 51 37 21 22 26 51 158 480 435 | 355 68
9.. 113 51 36 21 23 26 64 162 575 415 66
b (1 AP 17 50 36 21 24 26 70 165 | 1,160 415 252 66
b | PP 117 50 35 21 24 26 105 236 1,400 395 192 59
12.. 113 50 35 22 24 26 109 358 | 1,220 395 170 76
13 109 50 35 22 25 25 110 480 725 415 146 62
14 105 50 34 22 26 25 115 6 750 395 130 68
15.. 101 50 34 22 28 25 125 480 725 | 37 130 66
16.. 101 50 33 22 28° 26| 140 540 830| 355 130 74
17.. 101 50 33 21 28 26 190 1,340 | 338 116 72
18.. 101 50 32 21 28 26 562 | 1,160 285 110 70
19.. 101 50 32 22 27 28 192 525 1,280 | 285 105 66
20.. 98 50 32 23 27 31 210 450 | 1,400 | 252 105 65
2.. 96 45 30 22 26 28 236 376 | 1,160 | 221 98 56
22.. 109 45 29 21 26 26 236 302 | 1,220 206 87 59
23.. 107 45 28 21 26 25 236 | 368 {1,050 | 206 98 57
24.. 105 45 27 22 26 26| 205 43511,050 | 221 94 59
25.. 103 45 25 22 26 26| 190 550 1,050) 206 86 70
26.. 101 44 23 22 26 27 146 504 995 206 84 105
27.. 96 42 21 22 25 28 192 458 | 700 187 81 92
28.. 91 40 21 21 25 281 200 458 | 725 | 187 82 01
29.. 86 39 22 2 1 P 29 225 458 650 176 81
30.. 83 40 22 22 |.eunnnn 29 435 502 | 550 160 78 81
.1 D 2 3 RN 22 22 [ieeeeoe 30 [oeeen..] 502 |....... 146 k-2 P

NoTE.—Discharge determined as follows; Oct. 1 to Nov. 6, from fairly well defined rating curve; Nov.
27-30, Dec. 20 to Eeb. 25, from rating curve based on one winter measureinent and form of previous curves;
Feb. 26 to Sept. 30, from fairly well defined rating curve gpplicable to §age 1 mijle upstream from original
station. Gage read three or four times a week October to Ma. , daily June to September. Discharge for
days on which gage was not read determined by comparison with flow at Norrie stations; mterpolated Nov.
8§11, 12, 16, 17,19, 21, 23, Dec. 1, 3, 5, 7, 9, 12, 16, as ice caused backwater.
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Monihly discharge of Fryingpan Creek at Thomasville, Colo., for the year ending Sept.

80, 1915.
i -feet.
Discharge in second-fe Runoft [,
Month. (totalin racy.

Maximum. | Minimum. | Mean, | 8cre-feet).
OCtOBer. .ot 117 83 102 6,270 | C
November.........coooveemmiiiii i 83 39 51.9 3,090 | C
December. ... ..oouii it 40 21 31.6 1,940 | D
. 2 20 21.4 1,320 | D
28 22 24.9 1,380 | D
31 25 26.7 1,640 | C.
435 30 145 8,630 | C
625 151 382 23,500 | C
1,400 435 887 52,800 | B.
600 146 339 20,800 | A
355 78 135 8,300 | A
105 56 71.0 4,220 | A

1,400 20 185 134,000

NORTH FORK OF FRYINGPAN CREEK NEAR NORRIE, COLO.

LocaTtion.—In sec. 21, T. 8 8., R. 83 W, at highway bridge about a mile from Norrie,
Pitkin County, in Sopris National Forest. No tributaries below station.

DrAINAGE AREA.—42 square miles (measured on topographic maps).

RECORDS AVAILABLE.—February 18, 1911, to September 30, 1915.

Gage.—Vertical staff on downstream side of right bridge abutment; read irregularly
by B. J. Beaty.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders, rough and slightly shift-
ing. Banks high; not subject to overflow. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.60 feet at 8
p. m. June 23 (discharge, 425 second-feet); minimum stage occurred during
winter when records were discontinued.

WinteRr FLOW.—Stage-discharge relation affected by ice; observations discontinued
during winter.

Diversions.—None above station.

REecuraTION.—NoODE,

Accuracy.—Records rated only fair because of irregular reading of gage and error
in mean daily stage derived from one reading of gage. Control slightly shifting.

CoorErATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of North Fork of Fryingpan Creek mear Norrie, Colo., during
the year ending Sept. 30, 1915.

Date. Made by— packe | oo,
Feet. Sec.-ft.

Jan, 12 | B, T, Watkins. .ottt e (a 3.9
JUNE 19 | R. G H0808 . oo e e me et i et et ettt e et . 20 314
July 13§ W. R, KiDgeeiaieireiiimiaae e e rieieecaeeaaaannnns e 1.40 115

a Gage height not obtained. Stage- discharge relation affected by ice.
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Daily discharge, in second-feet, of North Fork of Fryingpan Creek near Norrie, Colo.,
Jfor the year ending Sept. 30, 1915.

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

6 6 6 80| 300| 20| 22 10

6 6 6 75 280 185 20 10

6 6 6| 69| 240| 185 18 10

6 6 6] 66| 200| 170 16 10

6 6 7 63| 163| 165 14 10

6 6 71 60| 10| 141 13 10

6 6 8] 56| 120] 135 45 10

6 6 10/ 60| 150| 130 100 10

6 6 14 64| 185| 125| 69 10

6 6 18 60| 250 120 45 10

6 6] 22| 11| 800| 120| 32 10

6 6| 26| 120 280 12| 26 10

6 6 26| 300| 200 120 22 10

6 6| 36| 203| 180| 110 18 10

6 6| 5| 120| 20| 101 18 10

16 16 9 6 6| 58| 208| 255 78 18 10
17.. 17 8 6 6| 60| 250| 305| 56 16 10
18.. 18 8 7 6 75| 20| 305| 62 16 10
19.. 18 8 7 6 70 170 305| 56 15 10
20.. 18 8 7 6| 76| 130 300 50 15 10
2. 18 8 7 6| 84| 1w01| 200 50 15 9
22 18 81 7 6| 84| 84! 255 45 14 °
23 17. 8 6 6| 84| 84| 42| 45 14 8
24 16 8 6 6| 84| 10| 375 40 13 10
25.. 16 8 6 6| 84| 15| 32 40 13 2
26.. 15 71 6 6 76| 185| 280| 35 12 40
2 14 7 6 6| 69| 15| 305( 35 12 35
28 13 7. 6 6| 69 12| 280| 32 12 22
29 13 71 7 69| 159| 250| 30 11 18
30 13 7 7 80| 10| 22| 30 10 18
31.. L3 I Tl 185 |....... 2 10 |oennen-

Note.—Discharge determined as follows: Oct. I to Nov. 9, from well-defined rating curve; Jan. 29

to Sept. 30, by indirect method for shifting control.

Gage read three or four times a week. Discharge

for days on which gage was not read determuned by comparison with records of Fryingpan Creek at Norrie

and Thomasville,

Monthly discharge of North Fork of Fryingpan Creek near Norrie, Colo., for the year
ending Sept. 80, 1915.

Discharge in second-feet.
" Runoft |,..,
Month, (totalin racy
Maximum.| Minimum. | Mean. | 2cre-feet).
18 12 14.3 879 | C.
13 7 9.33 555 | C.
........................ a6.0 369
........................ a5.0 307
7 6 6.18 343 | D.
7 6 6.10 375 | D.
84 6 45.5 2,710 | D.
300 56 128 7,870 | C.
425 120 | 255 5,200 | C.
200 26 91.5 y C.
100 10 22.4 1,380 | C.
40 8 13.2 786 | C.
The year........oiiiiiiiiiiiii et .- 425 | 50.3 36, 400
a Estimated.

CRYSTAL RIVER AT MARBLE, COLO.

Locarion.—In sec. 26, T. 11 S., R. 88 W., at the electric railway bridge of the
Colorado-Yule Marble Co., half a mile west of Marble, in Gunnison County.
Nearest tributary, Carbonate Creek, enters at Marble.
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DRAINAGE AREA.—77 square miles (measured on Forest atlas map).

REecorps avammaBLE.—November 1, 1910, to September 31, 1915.

Gacr.—Vertical hook gage at downstream side of left abutment; read morning and
evening by F. V. Mueller.

DiscHARGE MEASUREMENTS.—Made from cable a short distance downstream or by
wading.

CHANNEL AND coNTROL.—Bed is slightly rocky but has been cleared and is smooth
at measuring section. Control practically permanent. Banks subject to slight
overflow, but all water passes under cable and bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.37 feet at 5 p. m.
June 23 (discharge, 1,450 second-feet); minimum stage recorded, 1.54 feet at
5 p. m. March 28 (discharge, 17 second-feet).

WiNTER FLOW.—Stage-discharge relation affected little if at all by ice, as shown by
current-meter measurements.

Drversions.—Court decrees for diversion of 114 second-feet below station; none for
diversions above.

ReguraTioN.—None.

Accuracy.—Determinations of mean daily stage based on two gage readings may be
in error at certain seasons owing to fluctuations caused by alternate melting and
freezing at the headwaters. Records good.

The following discharge measurement was made by R. H. Fletcher:
February 22: Gage height, 1.78 feet; discharge, 23 second-feet.

Daily discharge, in second-feet, of Crystal River at Marble, Colo., for the year ending
Sept. 80, 1915.

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

68 53 49 25 22 24 213 685 | 1,040 305 70
65 56 49 24 22 25 186 ggg 1,100 270 ‘gg

62| 55| 49| 23| 22| 25| 130 915 | 226

62| 55| 49| 25| 22| 28] 120| 452| 75| 186 83
56| 56| 47| 27| 22| 31| 11| 38| 95| 162 76
56| 53| 44| 28| 22| 36| 102| 35| 95| 162 80
66| 53| 47| 25| 22| 35| 60| 3| 95| 174 65
79| 56| 47| 28| 22| 33| 11| 288| 975| 226 78
7 44| 47| 25| 22| 44| 130| 365| 975| 200 72
78| 45| 44| 25| 22| 35| 130| 550 (1,040 186 68
75| 58| 41| 24| 22| 35| 11| 795| 97| 186

76| 51| 38| 21| 22| 45 1,040 | 1,040 | 174| 111
78] 42| 36] 24| 22| 42| 385 6301, 174

80| 44| 34| 24| 22| 44| 25| 795| ‘90| 174 72

NOTE.—Discharge determined from the rating curve fairly well defined throughout; discharge Jan.
10-16, July 13-31, interpolated, as gage was not read.
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Monthly discharge of Crystal River at Marble, Colo., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Aceu-
Month. (totalin Tacy.
Maximum. | Minimum, | Mean, | 3cTe-feet).
226 67 98.6 6,060 | B,
80 55 64.3 3,830 | B.
58 42 51.5 3,170 | B.
49 24 35.1 2,160 | B.
28 18 23.7 1,320 | B.
24 22 22.2 1,360 | B.
345 24 79.2 4,710 | B.
525 60 263 16,300 | B.
1,340 288 898 ,400 | B,
1,100 340 785 48,300 | C.
305 78 152 9,350 | B.
200 58 79.2 | - 4,710 | B.
1,340 18 214 155,000

EAST FORK OF ELK CREEK NEAR NEWCASTLE, COLO.

LocaTioNn.—On line between secs. 24 and 25, T. 5 S., R. 91 W., at highway bridge
2% miles northwest of Newcastle, in Garfield County. No tributaries below
station.

DRAINAGE AREA.—60 square miles (measured on Forest Atlasg map).

RECORDS AVAILABLE.—January 19, 1911, to July 12, 1915, when the station was dis-
continued.

Gace.—Vertical staff at downstream side of left abutment; read irregularly by W. F.
Bates.

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

CHANNEL AND coNTrROL.—Bed composed of coarse gravel and small boulders; con-
trol at well-defined rapids 30 feet downstream; shifts at long intervals. Banks
high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.35 feet at 6.30
p. m. June 18 (discharge, 312 second-feet); minimum stage recorded, 0.85 foot
March 4, 11, 14, and 19 (discharge, 8 second-feet).

WINTER FLOW.—Stage-discharge relation not seriously affected by ice; open-channel
rating curve assumed applicable.

Drversions.—Court decrees for diversion of 44 second-feet from above station.

REecuraTION.—None.

Accuracy.—Control practically permanent during 1915. Gage readings insufficient
to warrant determination of monthly discharge.

CooperATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of East Fork of Elk Creek near Newcastle, Colo., during the year
ending Sept. 30, 1915.

Date. Made by— hg;a ?'.. ch]z)airsg‘e.

Feet. Sec.-ft.

Jan. 5| M. . Watkins. . ooooio i e 0.95 13

Tuly 12 | W, R. KINg . ..ottt e e a.68 20
Nov. 18 | ..... L 1P .93 9.7

a Gtage height probably 0.5 foot too low.
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Daily d'zscharge, ;'m second-feet, of East Fork of Elk Creck near Newcastle, Colo., for the
year ending Sept. 30, 1915.

Day. "{ Oct. | Nov. | Deec. Jan. Feb. | Mar. { Apr. { May. | June. | July.

NorE.—Discharge determined from well-defined rating curve. No determination for days when
gage was no. read.

! TAYLOR RIVER AT ALMONT, COLO.

Locarion.—Inisec. 22, T. 51 N., R. 1 E., at highway bridge 800 feet above junction
of Taylor and East rivers, at Almont.

DRAINAGE AREA.—413 square miles (measured on Forest Atlas).

RECORDS AvAIABLE.—July 27, 1910, to September 30, 1915.

GaGE.—Verticdl staff on downstream side of center pier; read twice daily by Sam
Ogden.

DiSCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Bed composed of small bowlders and coarse gravel. Con-
trol practically permanent. Banks not subject to overflow.

WINTER FLOW.—Stage-discharge relation affected by ice.

Diversions.—No court decrees for diversions from Taylor River.

REecuration.—+None.

CooPERATION.—~Field data furnished by United States Reclamation Service.
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Daily discharge, in second-feet, of Taylor River at Almont, Colo., for the year ending
. Sept. 30, 1915.

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

545 618 385 195
258 695 545 330 178

868 545 305 178
358 | 1,270 545 305 215
510 1,410 510 305 178
618 | 1,080 510 305 178
820 968 478 305 178
510 | 1,020 415 305 178
545 ,080 358 305 178
655 | 1,340 330 305 178
5451 1,270 305 280 178
478 | 1,270 305 258 178
445 | 1,560 305 258 178
358 | 1,560 305 258 178
415 | 1,480 305 258 178
4151 1,410 305 258 178
4451 1,270 305 258 178
655 | 1,200 305 258 178
618 | 1,080 305 258 358
545 | 1,020 358 258 305
510 968 305 258 258
545 868 305 215 258
415 820 280 215 258
510 f........ 258 215 {....... .

Norte.—Discharge determined from a well-defined rating curve based on measurements made 1913
and 1916. Ice present Dec. 1 to Mar. 14, discharge not determined. .

Monihly discharge of Taylor River at Almont, Colo., for the year ending Sept. 30, 1915,

Discharge in second-feet.
& g Run-off
Month. (total in
Maximum. | Minimum, | Mean, | 8cre-feet).
415 215 271 16, 700
235 178 209 12, 400
215 178 182 6, 150
478 215 333 19, 800
820 258 438 26, 900
1, 560 545 1,040 61, 900
868 258 462 28, 400
385 215 270 16, 600
358 178 207 12, 300

EAST RIVER AT ALMONT, COLO.

Location.—In sec. 22, T. 51 N., R. 1 E., at highway bridge at Almont, 100 feet above
junction of East and Taylor rivers.

DRAINAGE AREA.—205 square miles (measured on Forest Atlas).

RECORDS AvamABLE.—July 27, 1910, to September 30, 1915. From April 15 to
October 8, 1905, a station was maintained at this point, the gage being referred to
a different datum.

Gace.—Vertical staff on downstream side of right abutment; read twice daily by
Sam Ogden.

DISCHARGE MEASUREMENTS.—Made from two-span bridge.
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CHANNEL AND CONTROL.—Bed composed of small bowlders and coarse gravel. Ex-
treme high water in Taylor River probably causes backwater at gage. Control
slightly shifting at ordinary stages.

WINTER FLOW.—Stage-discharge relation affected by ice.

Diversions.—Court decrees for diversion of 78 second-feet from East River.

CooPErATION.—Gage-height record furnished by United States Reclamation Service;
no current-meter measurements made durfng the year.

Daily gage height, in, feet, East River at Almont, Colo., for the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.25f 1.20) 1.35 1.20 1.10{ 1.20{ 1.90 | 2.35| 2.15] 1.35 1.15
1.26} 1.20{ 1.30 | 1.15{ 1.15| 1.20| 1.65| 2.55( 2.15| 1.35 1.1%
1.25) 1.25{ 1.25] 1.15} 1.15{ 1.25| 1.65| 2.35| 2.10| 1.35 1.25
1.25L 1.251 1.25} 1.20 1.10{ 1.25  1.65( 2.15 2.10| 1.25 1.15
1.25 1 1.25 | 1.25| 1.20] 1.10} 1.25| 1.60 | 2.05 | 2.15| 1.25 1.1%
1.25] 1.25| 1.25p 1.20| 1.10] 1.25} 1.60| 2.05| 2,10 1.25 1.15
1.25{ 1.25¢1 1.25| 1.25} 1.05] 1.25} 1.60 | 2.05{ 2.00 | 1.40 1.15
1.251 1.25¢ 1.25| 1.25| 1.05] 1.30 ) L.60 | 2.05| 1.90| 1.60 1.15
1.251 1251 1.25| 1.25| 1.05] 1.35] 1.60 | 2.15}| 1.90| 1.50 1.15
1.25 | 1.20 ) 1.25| 1.30 | 1.05]| 1.40| 1.65| 2.20 | 1.90 | 1.40 1.15
1.25 | 1.30] 1.25| 1.25| 1.05] 1.35{ 1.70 | 2.35| 1.95| 1.35 1.15
1.15] 1L.40) 1.25) 1.25 1 1.05] 1.45| 1.95| 2.45| 1.90 | 1.40 1.15
1157 1.30{ 1.25| 1.35; 1.05] 1.50) 2.15( 2.25( 1.90 | 1.30 1.15
1,151 1.50] 1.25| 1.25| 1.05] 1.45) 2.30 | 2.25| 1.90| 1.30 1.10
1.15 1.70 | 1.25| 1.25| 1.05]| 1.50 | 2.05| 2.30 | 1.85] 1.35 1.05
1.20| 1.85] 1.30 [ 1.25| 105 1.45| 2.15| 2.45| 1.75} 1.35 1.05
1.25) 1.80| 1.25| 1.25| 1.05| 1.35| 2.25| 2.55| 1.75| 1.35 1.05
1.156] 1.50] 1.25% 1.15| 1.05] 1.30 | 2.15] 2.55| 1.70 | 1.2 1.05
1.15| 1.80] 1.25| 115} 1.05]| 1.35| 2.00] 2.55| 1.70| 1.25 1.05
1.20 1.35| 1.25| 1.15| 1.05| 1.65| 1.90| 2.70| 1.65| 1.25 1.05
1.25| 1.35| 1.25¢ 1.15| 1.05( 1.70| 1.90| 2.60| 1.55 1.25 1.056
1.25] 1.35| 1.25| 1.15| L.05| 1.656| 1.95]| 2.50 [ 1.55| 1.25 1.05
1.20| 1.40| 1.25| 1.15) 1.056| 1.65| 2.00 | 2.50 [ 1.55 | 1.25 1.05
1.20| 1.45| 1.30| 1.15] 1.05( 1.551 2.05| 2.40| 1.55 1.25 1.05
1.25| 1.45| 1.30 | 1.15| 1.05( 1.65| 2.05| 2.40| 1.55| 1.25 1.05
1.25| 1.45| 1.35| 1.15| 1.05( 1.65| 2.05| 2.40| 1.55| 1.25 1.35
1.25| 1.40| 1.25] 1.15| 1.05| 1.75) 1.95| 2.40| 1.65| 1.25 1.25
1.256 1.45] 1.25| 1.10| 1.10| 1.90| L.85| 2.40| 1.60 | 1.25 1.20
1.25 1L.50f 1.25|....... 1.10| 2.05| 1.90| 2.35| 1.50 | 1.20 1.15
1.30 ] 1.45| L.15]..... 1.15| 210} 1.85) 2.30 | 1.45| 1.15 1.15

....... 1.45 | L.15|.......) L.15 |.cooo..] LO5 | L35 L1.15|.......
:

‘Note.—Ice present Nov. 20 to Mar. 6.
UNCOMPAHGRE RIVER AT OURAY, COLO.

LocarioN.—In gec. 81, T. 44 N., R. 7 W., near highway bridge half a mile south of
Ouray, in Ouray County. Nearest tributary, Canyon Creek, enters 150 feet below;
nearest tributary above is Bear Creek.

DRAINAGE AREA.—44 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 25, 1911, to September 30, 1915. From January 7 to
March 17, 1908, records were kept at the dam of the Ouray Electric Light & Power
Co., amile above present station, and were furnished by Wheeler and Whinnerah

Gage.—Vertical staff attached to vertical rock cliff on left side; read once daily by
T.J. Watkins, except from May 11-16, June 1 and 2 and June 9 to July 24,1915,
when gage was read twice daily and the maximum stage for the 24-hour period
noted from high-water mark.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders; rough and shifting.
Control a short distance downstream; shifts at high water. Station is in box
canyon with high vertical walls.



108 SURFACE WATER SUPPLY, 1915, PART IX.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.42 feet at 7 a. m.
June 22 (discharge, 670 second-feet); minimum stage recorded, 0.20 foot at 8 a. m.
September 23-24 (discharge, 3 second-feet).

Winter FLow.—Stage-discharge relation not affected by ice,as warm springs keep
the stream open,

Diversions.—The Ouray Light & Power Co. diverts approximately 8 second-feet 2
miles above station and returns it to the river a short distance below. No other
diversions above station.

REecuULATION.—None.

Accuracy.—Determinations of mean daily stage based on two gage readings and the
high-water mark for the day may be in error at certain seasons, owing to fluctua-
tions caused by alternate melting and freezing at the headwaters. Records De-
cember to June, fair; those for remainder of year, good.

CoorerATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Uncompahgre River at Ouray, Colo‘., during the year ending
Sept. 80, 1915.

Date. Made by— noreis. | charge. || Date Made by— ho, clPaiife;

Oct. 18 | Follansbee and Wat- | Feet. | Sec.-ft.
Xki. 1.00 25 June i(li

Jan, 2 .46 6.5
Feb. 4 .38 5.0 21 |.
May 25 1.91| 163 Aug. 13

Daily discharge, in second-feet, of Uncompahgre River at Ouray Colo., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) S 31 31 6 7 4 4 16 100 244 285 68 29
2 3 31 7 7 5 4 17 82 261 282 68 27
b J 84 27 6 6 5 4 22 68 206 263 66 26
4ot 84 27 5 6 5 4 28 72 173 247 62 20
L T 73 27 5 7 5 4 42 72 182 204 58 18
[ 73 27 5 7 5 4 26 72 140 266 60 17
T 63 27 5 9 5 4 25 62 122 253 58 17
- 53 21 7 8 5 4 29 73 236 239 58 17
L TR 40 18 5 8 6 4 27 85 333 218 58 16
[ 40 17 6 8 6 4 21 102 420 206 48 16
) 3 40 16 7 9 5 4 38 184 518 244 47 16
1200 cieiienae. 40 14 5 8 5 4 51 263 378 253 47- 16
13 40 14 5 8 4 4 58 302 266 204 46 15
14 . oooeoiiinao. 40 12 5 8 4 4 58 224 250 194 40 15
5. o 40 9 5 7 5 5 54 228 282 204 39 14
16...ooieen. 40 9 5 7 5 5 46 234 323 184 37 14
| ¥ PO 40 12 6 5 5 5 46 208 474 180 37 14
|2 35 8 8 7 5 5 44 199 530 154 37 14
19l 27 7 8 8 4 5 58 156 570 144 37 13
20 35 7 8 7 5 5 75 119 570 131 37 13
b1 35 8 8 5 5 5 85 106 530 114 36 8
.7, 35 8 9 4 5 6 79 102 550 114 36 5
b2 S 35 9 9 4 5 7 67 129 550 114 36 3
24 i 53 9 9 5 5 7 65 138 510 108 33
5 SR 44 10 9 6 5 7 68 182 458 92 33 95
26........ PR 44 10 9 7 5 8 87 156 443 92 33 21
.7 (R 40 11 8 7 5 9 180 136 439 20 33 20
P T 35 11 8 7 5 11 192 140 382 85 32 18
20 il 35 9 7 2 10 269 144 317 80 32 16
30, il 33 8 7 B P 9 184 148 288 80 32 15
L.} S 33 feeeennn 7 E: 2 O 12 ....... 164 |....... 75 30 |.......

NotE,—Discharge determined as follows: Oct. 1 to Mar, 31 from a well-defined rating curve; Apr, 1 to
May 24 by indirect method for shfting control; May 25 to Sept. 30 from well-defined rating curve; dis-
charge Aug. 11,12, 17, 18, 20, 21, 27, 28, interpolated, as gage was not read.
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Monthly discharge of Uncompahgre River at Ouray, Colo., for the year ending Sept. 30,
1915.

Discharge in second-feet.
Run-off |, ..,
Month, (totalin 15000
Maximum. | Minimum. | Mean, acre-foot)
84 31 44,2 2,720 | B.
31 7 15.1 898 | B.
9 5 6.74 414 | C.
9 3 6.74 414 | C.
6 4 4,93 274 | C.
12 4 5.71 a51 | C.
269 16 68.9 4,100 | C.
302 62 144 8,850 | C.
570 122 365 21,700 | C.
294 75 177 10,900 | B.
68 30 44.3 2,720 | B.
95 3 18.4 1, B.
570 3 75.4 54,400

UNCOMPAHGRE RIVER BELOW OURAY, COLO.

LocarioN.—At the lowest bridge in Ouray, Ouray County, a third of a mile below
railroad station. Below all tributaries in Ouray.

DRAINAGE AREA.—T76 square miles (measured on topographic map).

RECORDS AVAILABLE.—May 12, 1913, to September 30, 1915.

GacE.—Vertical staff on downstream side of right bridge abutment; read once daily
by T. J. Watkins except May 11-15; June 1 and 2, June 9 to July 23, when gage
was read twice daily and the high-water mark for the 24-hour period noted.

DISCHARGE MEASUREMENTS.—Made from single-span bridge and by wading.

CHANNEL AND CoNTROL.—Bed composed of coarse gravel and small boulders; shifts
during high water. Control not well defined. Banks not subject to overflow
except at high-water stage of 6.5 feet or more.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.74 feet at 8 p. m.
June 18 (discharge, 1,400 second-feet); minimum stage recorded, 2 feet at 9 a. m.
February 5 and 6 (discharge, 10 second-feet).

WinTER FLow.—Stage-discharge relation not affected by ice. Warm springs kept the
water from freezing.

Diversions.—All diversions returned to river above station except one of 5.2 second-
feet from Oak Creek.

RecuraTION.—NoODE.

Accuracy.—Determinations of mean daily stage based on two gage readings and the
high-water mark for the day may be in error at certain seasons owing to fluctua-
tions caused by alternate melting and freezing at the headwaters. Records
congidered good for October and January to March, fair for remainder of year.

CooPERATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Uncompahgre River below Ouray, Colo., during the year ending
Sept. 30, 1915.

]

- Gage | Dis- f Gage | Dis-
Date. Made by height. | charge. || Date: Made by— height.| charge.
Feet, | Sec.-ft. Feet, | Sec.-ft.
Oct. 18 | Follanshee and Watkins| 2.45 61 | June 11 | T.J. Watkins...._..._. 3.79 523
%a.% g T.J. Watkins.......... 2.26 20 21 f..... 3 4.33 955
'eb.

..... 6 7 MY B A 25 || Aug. 13 |.....d0.ceeeiiooil 2,58 98
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Daily discharge, in second-feet, of Uncompahgre River below Ouray, Coio., Jfor the year

ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
22 22 22 27 40 125 384 478 41 58
25 21 25 28 44 113 369 472 128 58
26 20 24 27 62 263 426 119 58
29 20 21 27 68 87 233 384 115 55
28 21 10 27 71 87 | 214 472 111 55
25 20 10 28 69 79 201 432 121 54
25 21 15 29 58 72 172 395 121 54
26 19 20 29 55 75 214 359 121 51
22 20 25 29 53 79 438 350 121 51
22 21 27 29 45 82 682 331 101 51
22 25 29 30 65 27 857 374 100 51
22 22 28 30 71 321 530 405 100 49
22 22 26 30 87 416 395 364 99 49
22 22 25 30 87 416 410 364 85 47
24 22 25 30 83 263 443 359 79 47
22 23 25 31 79 283 600 369 77 45
22 18 25 31 75 255 345 74 45
24 23 25 32 75 214 | 1,110 321 71 45
25 22 24 32 89 189 | 1,180 278 45
25 21 25 32 92 162 |1, 259 67 43
24 20 26 33 109 149 | 1,070 244 66 39
24 19 26 33 101 130 { 1,130 244 65 39
25 17 28 33 94 178 | 1, 237 62 31
25 18 28 37 87 169 9 227 62 31
25 18 28 33 101 211 947 189 59 278
24 26 36 111 207 911 192 58 62
22 26 39 181 162 798 175 58 59
22 26 43 220 167 586 164 58 54
21 41 259 172 551 159 58 54
21 39 255 201 404 159 58 51
24 41 q....... 207 {....... 149 58 [ieaenns

Note.—Discharge determined as follows: Oct. 1 to May 24, June 26 to Sept. 30, by indirect method for
shifting control; May 25 to June 25 from fairly well defined rating curve; discharge Aug. 11, 12, 17, 18, 20,

21, 27, 28, interpolated, as gage was not read.

Monthly discharge of Uncompahgre River below Ouray, Colo., for the year ending
Sept. 30, 1916.

Disc! e in second-feet.
harg d-fo Run-off Acen
Month, (totalin racy-
Maximur. | Minimum. | Mean, | 2cre-feet). )
118 59 76.2 4,680 | B.
66 31 43,1 2,560 | C.
29 21 23,8 ,460 | C.
25 17 20.7 1,270 | B.
29 10 23.9 1,330 | B.
43 27 32.1 1,970 | B,
259 40 96.2 5,720 | C.
416 72 180 11,100 | C.
1,180 172 637 37,900 | C.
478 149 312 19,200 | C.
141 86.5 5,320 | C.
278 31 57.0 3,390 | C.
1,180 10 133 95,900
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UNCOMPAHGRE RIVER AT MONTROSE, COLO.

LocaTion.—At highway bridge a quarter of a mile west of Montrose, in Montrose
County. Nearest large tributary, Happy Canyon Creek, enters about 2 miles
below.

DRAINAGE AREA.—H65 square miles.

RECORDS AVATLABLE.—April 22, 1903, to September 30, 1915.

Gaee.—Vertical staff, attached to bridge; read daily by L. R. Allen.

DisCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Fairly permanent during 1915.

WinTER FLow.—Ice forms along banks but does not cover the river; observations
are, however, discontinued.

Diversions.—Uncompahgre River is so over-appropriated 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.—Field data furnished by the United States Reclamation Service.

Discharge measurements of Umaxfahgre River at Montrose, Colo., during the year
ending Sept. 30, 1915.

" [Made by W. T. Ferguson.]

Gage Dis- Gage | Dis-
Date. heisé%t. charge. Date. hsiﬁt. charge.
Feet. | Sec.-ft. Feet. | Secft.
N 1 SR S 2.82 75 1| Apr. 30. ..o 5.00 920
D R, t 3.78 311 [ June 3......iiiiiiiiiiiiion.n. 3.58 235

Daily discharge, in second-feet, of Uncompahgre River at Montrose, Colo., for the year
ending Sept. 30, 1915.

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

60 [ ) T 57 400 196 422 168 84
101 56 [........ 27 247 364 258 111 111
71 55| cecunen 35 168 210 196 106 117
160 45 1eeeunnns 42 155 168 196 84 47

55 [cecanenn 196 190 240 102 21

210 378 400 102 84
193 176 181 144 92
176 258 275 275 42
210 204 240 156 27
210 355 295 150 75
240 860 323 163 72
335 778 391 139 68
445 445 316 17 92
490 295 7% 96
275 295 258 92
335 225 155 84 42

155 750 155 102 102
155 640 258 102 98
144 750 258 219
111 668 315 111 105

68 590 258 92 89

96 445 176 92 132
115 445 225 84 126
15 [........ 144 84 ... ....

Nom.——Discharg;gdetermined as follows: Oct. 1 to Apr. 17 from well-defined rating curve; Apr. 11 to
July 31 from a rating curve well defined between 92 and 920 second-feet; Aug. 1 to Sept. 30 by indirect
method for shifting control; discharge Mar. 14, 21, 28, Apr. 4, 5, 11, interpolated, as gage was not read.
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Monthly discharge of Uncompahgre River at Monirose, Colo., for the year ending
Sept. 30, 1915.

Di -feot.
scharge in second-feet Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 8cre-feet).

168 7 84.3 5,180

55 7 39.9 1,420

105 27 65.8 3,130

778 9 141 8,390

490 68 219 13,500

1,020 168 504 30,000

422 54 222 13,600

275 39 109 6,700

219 21 87.4 5,200

UNCOMPAHGRE RIVER NEAR DELTA, COLO.

LocaTion.—On line between Rs. 95 and 96 W., T. 15 S., at highway bridge 2 miles
south of Delta, in Delta County. No tributaries below station and none for several
miles above.

DRAINAGE AREA.—1,130 square miles.

REcorDs AvarLaBLE.—April 29, 1903, to September 30, 1915.

Gaer.—Vertical staff; read daily by Mrs. W. J. Lance. Original gage at 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, which was in-
stalled near bridge April 21, 1904, and which was used until November, 1906,
when a staff gage was placed at present site. April 16, 1910, a new gage was in-
stalled at slightly different datum. Relation between various gages not known.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Bed composed of silt and gravel. Banks not subject to
overflow. Control shifting at intervals.

WinTER FLow.—Stage-discharge relation probably not greatly affected by ice,
although ice forms along banks and slush ice frequently forms. Observations
discontinued during winter.

Diversions.—Ditches above station divert normal flow during irrigation season;
records represent largely return seepage water.

RecuratioNn.—None.

CooreraTIiON.—Field data furnished by United States Reclamation Service.

Discharge measurements of Uncompahgre River near Delta, Colo., during the year ending
Sept. 80, 1915.

[Made by W. T. Ferguson].

Gage Dis-
Date. height. | charge.

Feet. Sec.~ft.
101 00 1.96 342
JULY B0 e e e e eeiaaeeee e eae e 1.22 121
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Daily discharge, in second-feet, of Uncompahgre River near Delta, Colo., for the year
ending Sept. 30, 1915.

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

64 750 118 152 108 50

57 325 191 129 50

57 164 164 08 89 64

68 118 152 89 89 64

80 108 152 118 89 64

98 140 435 | - 140 80 64

98 98 325 118 98 72

164 89 235 08 191 72

98 80 235 108 152 80

89 98 191 98 140 64

84 89 410 89 118 64

80 129 570 140 108 64

7 250 515 118 98 64

118 450 250 108 98 64

89 305 191 98 98 72

98 365 191 108 108 80

80 388 250 89 1 80

89 317 250 57 118 80

178 235 410 80 118 89

140 191 630 98 98

191 268 600 80 64 98
22.. 152 220 630 64 64 98
23.. 108 164 810 64 64 o8
24. 80 178 630 64 72 98
2.. 108 191 542 108 64 285
26. 89 164 410 129 72 410
27. 89 164 542 129 64 178
28. 129 129 410 129 64 140
29 220 118 365 140 64 164
30.. 750 108 345 108 57 220
) R I/ PN I /A MR R U 98 57 feerennen

Note.—Discharge determined from rating curve fairly well defined; discharge Mar. 14, 21, 28, Apr. 4, 11,
estimated, as gage was not read.

Monithly discharge of Umcompahgre River near Delta, Colo., for the year ending Sept.

30, 1915.
Discharge in second-feet. Run-off
Month. — (total in
Maximum. | Minimum.| Mean. | acre-feet).
365 220 294 18,100
285 108 218 7,780
164 57 126 6,000
750 57 127 7,560
750 80 209 12,900
810 118 372 22,100
152 57 105 6,460
191 57 94.3 5,800
410 50 106 6,310

CANYON CREEK AT OURAY, COLO.

LocarioNn.—In sec. 31, R. 44 N., R. 7 W., 200 feet above the mouth at Ouray, in
Ouray County, in the Uncompahgre National Forest. Nearest tributary, a small
stream that enters from the east some distance above.

DRAINAGE AREA.—26 square miles (measured on topographic map.)

RECORDS AvAILABLE.—January 25, 1911, to November 30, 1915, when the station was
discontinued.

Gaee.—Vertical staff fastened to vertical rock cliff at left bank; read once daily by
T.J. Watkins except May 11-15, January 1-2, 9, and July 24, 1915, when gage was
read morning and evening and the high-water mark for the 24-hour period noted.
From January 25, 1911, to August 31, 1913, the gage was a vertical staff fastened to
downstream side of right abutment of footbridge, 130 feet downstream. Relation
between the datums of the two gages not known.

2142°—18—wsp 409——S8
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DiscuarcE MEASUREMENTS.—Made from footbridge just below gage and by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders; rough. During
1915 tailings and detritus from work in tunnel just above the station caused shifts
in channel and control. Station is in canyon; banks not subject to overflow.

ExTrREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet during the
night of June 21-22, as determined from high-water marks (discharge, about 600
second-feet) ; minimum discharge, recorded 2 second-feet on February 3.

WinTer FLOW.—Stage-discharge relation not affected by ice as warm springs keep the
stream open.

Diversions.—None above the station.

RecuraTion.—None.

Accuracy.—Records considered only fair, as determinations of mean daily stage
during spring run-off based on two gage readings, and the maximum stage for the
day may be in error owing to fluctuations caused by alternate melting and freez-
ing,

Discharge measurements of Canyon Creek at Ouray, Colo., during the period Oct. 1, 1914,
to Nov. 80, 1915.

Gage Dis- Gage | Dis-
Date. Made by keight. | charge. | Date- Made by height. |charge.
Feet. | Sec.-ft Bec.ft.
Oct. 18 | Follansbee and Wat- 222°
kin: 2.10 18 232
Jan., 2 2.00 8.5 311
Feb., 4 2.04 8.9 41
May 25 | 2.90 72

Daily discharge, in second-feet, of Canyon Creek at Ouray, Colo., for the period Oct. 1,
1914, to Now. 80, 1915.

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

) 12 11 3 3 7 8 20 49 | 151 | 201 79 22 16 8
2ol 12 11 4 8 8 8 25 36 | 143 | 285 64 22 16 8
F: 45 10 4 8 2 8 39 29 | 113 | 264 59 22 14 8
L S 45 10 6 8 11 8 35 29 941 258 1 57 19 13 8
[ S 45 10 4 9 8 8 43 29 98 | 310 54 19 13 8
30 10 4 8 8 8 37 24 93 | 314 62 19 13 8

26 10 4 9 8 8 31 21 301 64 19 12 9

26 6 4 9 9 8 29 22 96 { 267 66 19 6

18 6 3 9 1 8] 29 25| 170 | 244 64 12 10 6

18 6 3 9 1 8 32| 222 227 52 12 9 6

18 5 5 9 9 8 21 76| 258 | 294 48 15 9 5

18 5 5 9 g9 8 27| 116 | 225 | 273 44 15 8 4

18 5 4 9 8 8 40 | 145 | 190 | 267 41 15 7 4

18 5 4 9 8 8 42 | 145 | 170 | 264 39 15 7 5

17 4 4 10 8 8 44 | 118 | 209 | 264 35 15 6 5

17 4 4 11 9 9 34| 143 | 252 261 33 14 6 9

17 6 8 3 9 9 30| 121 359 | 244 32 14 6 8

17 5 8 8 8 11 36| 105 401 | 217 32 14 6 9

17 5 8 8 8 11 42 76| 426 | 192 31 12 6 9

18 5 8 8 9 11 46 62 | 452 | 170 31 12 5 12

18 5 8 8 9 12 50 53 | 469 | 161 30 12 8 12

18 6 8 8 8 12 43 44 1 469 [ 159 30 12 8 12

18 6 8 7 8 12 41 65| 438 | 1 29 11 8 10

35 6 8 7 8 17 37 409 | 145 27 11 8 10

30 5 8 8 9 15| 45 70| 374 123 25| 111 8 9

26 5 8 8 9 17 50 71| 366 113 25 15 8 9

26 5 8 8 8 18 90 54 | 366 98 25 12 8 9

26 5 8 7 8 21| 119 62 | 352 98 24 12 8 6

17 5 3 4 . 20 | 141 69 | 330 94 24 17 8 8

17 4 3 i 18 | 143 741 317 94 24 15 8 8

B 3 6 (...... 21 §...... 821 ... 83 24 |...... 8 len...

NoTE.—Discharge determined as follows: Oct, 1 to Dec. 16 from rating curve faily well defined; Dec,
17 to Apr. 10 from rating curve not well defined; Apr. 11-Nov. 30 by indirect method for shifting control.
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Monthly discharge of Canyon Creek at Ouray, Colo., for the peroid Oct. 1, 1914, to Nov.

30, 1915.
i in d-feet.
Discharge in second-fee Runoft [, .o
Month. (totalin racy.
Maximum. | Minimum. | Mean. | acre-feet).
1914-15.
15 12 22.5 1,380 | B.
11 4 6.4 381 | C.
8 3 5.5 338 | C.
11 3 7.9 486 | C.
11 2 8.4 467 | C.
21 8 11.4 701 | C.
143 20 47.7 2,840 | D.
145 21 67.9 4,180 | D.
469 84 270 16,100 | C.
314 83 211 13,000 | D.
79 24 41.1 2,530 | C.
111 11 18. 1,100 | C.
469 2 60.0 43, 500
October 16 5 9.2 566 | C
November 12 4 7.9 470 | C

MILL CREEK NEAR MOAB, UTAH.

Locarion.—In sec. 8, T. 26 S., R. 22 E., about a quarter of a mile above the dam and
three-quarters of a mile above power plant of Moab Light & Power Co., 13 miles
above the mouth of Pack (Deep) Creek, and 2 miles southeast of Moab.

DRAINAGE AREA.—76 square miles.

RECORDS AVAILABLE.—October 24, 1914, to September 30, 1915.

Gace.—Vertical staff on left bank;read once daily by Bruce Cox, operator at the plant.

DiscHARGE MEASUREMENTS.—Made by wading in the vicinity of the gage.

CHANNEL AND CONTROL,—Stream bed rocky and banks high. Control is a rock ledge
a few feet below the gage and is practically permanent. Point of zero flow
about —0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage of 2.2 feet, determined from water mark
on gage, occurred about 7.30 p. m. April 29 (discharge determined, by prolong-
ing rating curve as a tangent, 220 second-feet); minimum stage recorded, 0.52 foot
September 11-23 (discharge, 7.4 second-feet). '

WINTER FLOW.—Stage-discharge relation affected at times by ice. No records of
stage were kept during December and January.

Diversions.—Above practically all diversions.

RecuLaTiON.—None.

Accuracy.—Records good when gage was read regularly.

Discharge measurements of Mill Creek near Moab, Utah, during the year ending Sept.

30, 1915.
Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || DPate- Made by— heig’lzlt. charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 24 | L. W.Jordan...........| 0.66 15,0 Aug. 22 | R.C. Pierce............ 0.62 1.7
Mar. 28 |.....do.......... .- .58 9.8 {| Oct. 19| L. W. Jordan........... .55 8.1
May 14 | R.C. Pierce..ceecveen.. 1.00 42.7
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Datly discharge, in second-feet, of Mill Creek mear Moab, Utah, for the year ending

Sept. 30, 1915,
Day. Oct. | Nov. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
D R R 13 10 9.9 9.9 36 43 30 17 11
2. 13 9.9 9.9 11 29 48 27 17 21
3. 13 11 9.1 11 24 48 26 17 32
4. 12 1 1 12 24 41 26 16 43
5. 12 9. 9.9 12 30 35 24 15 13
6. 9.9 14 24 29 24 16 1
7. 9.9 13 22 b14 22 17 9.1
8. 9.9 15 21 27 21 15 8.6
9... 9.9 13 20 30 20 14 8.2
0 9.9 13 20 36 20 14 7.8
9.9 14 21 40 20 14 7.4
9.9 15 26 43 18 14 7.4
9.9 17 34 41 17 13 7.4
9.9 18 43 39 15 13 7.4
9.9 16 41 36 15 13 7.4
9.1 15 41 32 14 13 7.4
9.9 15 41 36 14 13 7.4
9.9 20 39 36 13 12 7.4
9.9 20 68 38 13 12 7.4
9.1 22 39 39 12 12 7.4
8.2 22 39 39 17 12 7.4
9.1 22 39 39 45 12 7.4
9.9 21 39 39 69 12 7.4
9.9 21 39 39 20 12 22
9.9 21 41 39 13 12 48
9.9 20 39 38 30 12 25
9.9 20 34 36 17 12 9.9
9.9 20 32 34 14 11 9.5
9.9 112 36 32 13 11 9.1
9.1 36 36 30 13 9.9 8.2
9.9 [eeennen 36 |.ee.ne .n 15 10 je.eee---

No1e.—Discharge determined from a ratixg urve well defined below 50 second-feet; interpolated for
ed. No record kﬁpt Dec. 1 to Jan. 31, and no determinations
8 or 9 second-feet during December and January.

days on which no record of stage was obt:
made. Flow is constant and probably averaged

Monthly discharge of Mill Creck near Moab, Utak, for the year ending Sept. 30, 1915,

Discharge in second-feet.

Run-off
Month. (total in | 54"
Maximum. | Minimum. | Mean, | 2Crefeet).
21 9.1 12.9 768 | C.
15 8.2 10.8 600 | B.
11 8.2 9.75 600 | B.
112 9.9 20.4 1,210 | B.
68 20 34,0 2,090 | B.
48 27 37,0 2200 | B.
30 12 21.2 1,300 | B.
17 9.9 13.3 818 | C.
43 7.4 13.1 780 | C.

NoTE.—~See footnote to table of daily discharge.
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SAN JUAN RIVER BASIN.
SAN JUAN RIVER NEAR BLUFF, UTAH.

Location.—In sec. 7, T. 42 8., R. 19 E., at the suspension bridge about a quarter of
a mile from Spencer’s trading post at Goodridge, a quarter of a mile below Gyp-
sum Creek, 6 miles below Lime Creek, and 25 miles west of Bluff.

DRAINAGE AREA.—24,000 square miles.

REecorps AvarnaBLE.—October 30, 1914, to September 30, 1915.

Gace.—Chain gage on right bank 100 feet above the suspension bridge; read once
daily by A. H. Spencer.

DiscHARGE MEASUREMENTS.—Made from a cable 200 feet below the bridge.

CHANNEL AND cONTROL.—Bed composed of shifting sand, Stream confined between
rock walls, one channel only. Point of zero flow, approximately —2 feet. Con-
trol probably a rock ledge about three-eighths mile below gage.

EXTREMES OF DiSCHARGE.—Maximum stage recorded during year, 15.06 feet at 7
p. m. July 28 (discharge, 26,400 second-feet); minimum stage, 0.05 feet at 10
a. m, September 24 (discharge, 380 second-feet).

WinTER FLOW.—Stage-discharge relation probably not affected by ice.

Drversions.—No diversions between Bluff and the gaging station. Considerable
water is diverted farther up the stream.

REecurATION.—Regulation of the stream probably does not affect the diurnal flow
at the gage.

Accuracy.—Records are considered good, particularly for low and medium stage.
Rating curve well defined except at high stages when conditions for measure-
ment are poor, owing to swift current and pronounced sand waves.2

Discharge measurements of San Juan River near Bluff, Utah, during the year ending
Sept. 30, 1915.

Date. Made by— height.| charge. || D3te- Made by— Hoight. | chage.

July 27
27
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Daily discharge, in second-feet, of San Juan River near Bluff, Utah, for the year ending
Sept. 80, 1915,

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
840 | 2,150 | 1,800 | 4,020 {13,100 | 8,830 | 9,020 | 3,880 580

740 | 2,330 | 1,720 | 3,740 |13,100 | 9,020 | 8,640 | 3,320 840

630 | 2,280 [ 1,640 | 4,020 [10,900 {10,300 | 8,450 | 2,720 630

680 | 2,240 | 1,560 | 4,340 | 9, 11,700 | 6,340 { 2,510 530

730 | 1,800 | 1,380 | 5,660 | 7,360 |11,300 | 6,340 | 2,240 530

780 | 1,350 | 1,210 | 7,020 | 7,540 | 7,900 | 5,49 | 1,970 440

840 | 1,220 | 1,120 | 8,260 | 7,360 | 7,190 8 1,880 420

900 | 1,080 | 1,020 | 9,590 | 6,510 | 6,340 | 6,170 | 1,800 840

960 | 1,080 990 | 8,080 | 5,830 | 4,820 | 5,320 { 2,330 755

900 | 1,140 | 960 | 6,680 | 5,660 | 5,490 | 5,320 | 2,330 | 680

990 | 2,980 990 | 6,170 | 5,320 | 6,850 | 4,660 | 2,060 505

1,080 | 4,820 | 1,020 | 5,320 | 4,980 | 9,210 | 4,500 | 1,880 460

1,080 | 4,280 | 1,120 | 5,830 | 5,830 (11,900 | 4,660 | 1,720 380

1,080 | 3,740 | 1,210 | 6,510 | 9,400 [12,200 | 4,820 | 1,490 440

1,080 | 2,690 | 1,180 | 7,720 |12,900 |10,700 | 3,740 | 1,720 440

1,080 | 1,640 | 1,140 | 9,210 [13,100 | 9,780 | 3,600 | 1,420 420

1,080 | 2,300 { 2,150 (10,700 |12,400 | 9,970 | 3,740 | 1,280 440

1,080 | 2,960 | 2,510 /11,300 {12,100 110,900 | 3,320 | 1,280 420

1,080 | 3,080 | 2,510 [13,900 |12,900 |11,900 | 2,840 | 1,210 480

1,080 | 4,020 | 2,610 |13,100 {13,100 {12,100 | 2,610 { 1,210 580

1,000 | 1,020 | 3,370 | 2,510 | 9,780 {10,700 {12,900 | 3,080 | 1,280 555
1,040 960 | 2,720 | 2,330 |11,900 |10,400 (12,400 | 2,960 | 1,140 555
1,080 | 870 | 2,220 | 1,560 | 9,780 | 9,400 {12,100 | 4,500 | 960 555
1,080 780 | 1,720 | 2,060 | 9,970 | 8,080 {12,200 | 4,500 | 1,020 380
1,080 | 930 | 1,490 | 3,600 | 8,080 | 7,900 {12,200 | 6,170 | 1,020 730
1,140 | 1,080 | 1,460 | 4,020 | 8,080 | 9,020 |12,100 | 8,640 | 1,210 | 4,820
1,210 960 | 1,420 | 3,600 | 7,020 | 9,590 11,300 19,000 | 1,880 | 5,830
1,210 | 1,020 | 1,610 | 4,820 | 6,850 | 8,640 (10,400 (21,900 | 705 | 3,320
1,210 { 1,080 |....... 4,980 | 7,190 | 7,720 | 9, 11, 500 730 2,150
1,110 | 2,060 820 {14,300 | 8,640 | 9,210 | 7,540 | 810 | 1,800
1,020 | 1,970 980 |....... 8,830 |....... 4,820 | 555 |.......

Note.—Discharge determined from a rating curve well defined below and fairly well defined above
13, 600 second-feet.

Monthly discharge of San Juan River near Bluff, Utah, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Runoff |,...
Month. (totalin | o0
. acre-feot). y.
Maximum. | Minimum. | Mean.
2,360 1,140 1,580 94,000 | B.
1,210 505 1,020 62,700 | C.
2,060 630 1,010 62,100 | C.
4,820 1,080 2,330 129,000 | C.
4,980 960 2,230 137,000 | B.
13,900 3,740 8,040 478,000 | B.
13,100 4, 9,270 570,000 | B
12,900 4, 10,100 601,000 | B.
21,900 2,610 6,490 399,000 | B
3,880 705 1,660 102,000 | B.
5,830 380 1,050 62, B.
21,900 380 4,060 | 2,700,000

NORTH FORK OF NORTH MONTEZUMA CREEK AT MONTICELLO, UTAH.

LocatioN.—In the NE. } sec. 35, T. 33 S., R. 23 E., 200 yards below the heading of
Middle canal, 300 yards below the ranger’s cabin, three-quarters of a mile west
of Monticello and a mile east of the boundary of the La Sal National Forest.

DraiNaGE AREA.—About 10.5 square miles.

RECORDS AVAILABLE.—June 4, 1914, to September 30, 1915.

Gace.—Vertical staff on right bank; read daily by J. W. Palmer, forest ranger. Da-
tum raised 1.50 feet on July 22, 1915.

Di1sCHARGE MEASUREMENTS.—Made by wading. .
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CHANNEL AND CONTROL.—Stream bed of gravel and boulders. Right bank high;
left bank fairly high but may be overflowed. Control consists of boulders set
in a trench at the head of a riffle about 10 feet below gage. Point of zero flow,
about 0.3 foot (new datum),

ExTREMES OF DISCHARGE.—Maximum stage recorded during year and also for the
period 1914-15, 3.20 feet old datum, 1.70 feet new datum at 9.30 a. m. May 18
(discharge determined by prolonging rating curve as a tangent above 3.0 feet, 54
second-feet); minimum stage 1.9 feet (0.4 new datum) June 29 and 30 (discharge,
0.2 second-foot). This was seepage water and remained constant during the
summer. L

WiNTER FLOW.—There is heavy snowfall but stage-discharge relation does not seem
to be greatly affected by ice. Station has been discontinued during winter.

DiversioN.—Middle canal diverts about 200 yards above the gage. During the
winter only a small quantity of water is carried in this ditch, and the rest wastes
into the creek above the gaging station. The Wood High-line and North canals
also take water by means of a common diversion about a mile upstream. Water
from the South Fork of North Montezuma Creek is carried by means of the South
canal and turned into the North Fork just above the heading of the Middle canal.

REecuraTion.—Flow affected by operation of canals.

Accuracy.—Records fair for periods in which gage was read regularly.

Discharge measurements of North Fork of North Moniezuma Creek ai Monticello,
Utah, during the year ending Sept. 30, 1915.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height, | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Mar. 30 | L. W. Jordan.......... 2.05 0.5 || May 26 2.75 14.6
Apr. 6 |..... & 7 S 2.63 11.1 31 2.72 13.6
ay 17 | R.C. Pierce............ 2.86 22,1 |f July 15 1.92 .2
17 |..... [ 1« S, 2.86 21.6

Daily discharge, in second-feet, of North Fork of North Montezuma Creek at Monticello,
Utah, for the year ending Sept. 30, 1915.

Day. Apr. | May. | June. Day. Apr. | May. | June. Day. Apr. | May. | June,
) N 15 0.3 8 22 0.3
2... 15 6 10 15 .3
3.. 22 3.3 6 22 1.0
4. 22 3.3 8 15 1.4
5.. 25 2.0 8 22 1.0
6.. 25 2.0 7 18 .7
7.. 24 1.4 7 15 .3
8.. 39 .7 11 22 .3
9.. 39 1.4 15 29 .2
10... 39 .7 15 ?g 2

Note.—Discharge determined from a rating curve well defined up to 25 second-feet. Gage-height record
is complete from April 18 to June 30 only. During the remainder of the summer the flow remained practi-
cally constant at an estimated discharge of 0.2 second-foot, which was seepage water entering below the
heading of the Middle canal. .

Monthly discharge of North Fork of North Montezuma Creek at Monticello, Utah, for the
year ending Sept. 30, 1915.

Discharge in second-feet. Run-off

Month. {total in |AccU-
Maximum. | Minimum. | Mean. | acre-feet). -
APTil 18-80. .0 i i e 15 7 9.69 250 | B.
Y e e e mmeeeaiaeiacestiecaesaseaanananan 39 8 20.5 1,260 | B.
B 1SR 29 .2 5.84 348 | B,
Theperiod... .oovvreiininnaiiiiniirecefiiiiieieseriiinneseeeeeaes 1,860

NotE.—See footnote to table of daily discharge.
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‘ GORDON CANAL NEAR MONTICELLO, UTAH.

LocaTion.—In the NE. % sec. 28, T. 33 S., R. 23 E, about 400 feet below the head of
the canal and 3% miles northwest of Monticello.

RECORDS AVAILABLE.—May 25 to August 1, 1914; May 25 to August 31, 1915.

Gaae.—Vertical staff read by J. C. Bronson; datum of gage used in 1915 is 1.50 feet
lower than that of 1914.

DisCHARGE MEARUREMENTS.—Made by wading.

CHANNEL &ND CONTROL.—Bed consists of clay and gravel. Control formed by
imbedding a plank in the bottom of the canal. Point of zero flow, about 1.94 feet.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.57 feet June
23 (discharge, 6.1second-feet). Canal dry June 2-16 and 24.

1914-15: Maximum stage recorded, 1.08 feet (2.58 feet 1915 datum) June 8§,

1914 (discharge, 6.3 second-feet).

WinTeER FLOW.—No records kept during winter. Flow October 21, 1915, 0.2 second-
foot.

Diversions.—None above the station.

Accuracy.—Records fair.

Gordon canal receives water from a feeder canal that diverts from the North Fork
of North Montezuma Creek near the west line of sec. 28 and that also supplies the
Wood High-line and north canals. The water is used for irrigation in the Spring
Creek basin.

Discharge measurements of Gordon canal near Monticello, Utah, during the year ending
Sept. 30, 1915.

[Made by R. C. Pierce.]

Gage Dis-
height. charge.
Feet. Sec.-ft.
2.52 5.1
2.4 3.5
2.11 .5

Daily discharge, in second-feet, of Gordon canal near Monticello, Utah, for the year ending
Sept. 30, 1915.

Day. May. | June. | July. Aug. Day. May. | June. | July. | Aug.

Norte.—Discharge determined from a well-defined rating curve. No interpolation for days on which
gage was not read.
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WOOD HIGH-LINE CANAL NEAR MONTICELLO, UTAH.

LocaTion.—In sec. 26, T. 33 S., R. 23 E., at the head of the canal, about 2 miles
northwest of Monticello.

REgorps AVAILABLE.—May 25 to July 3, 1914; May 25 to July 9, 1915.

Gagr.—Vertical staff in the flume immediately below the division gate.

DiscEARGE MEASUREMENTS—Made by wading.

CHaNNEL AND conTrROL.—Rectangular wooden flume. Control is afforded by a
Cippeletti weir-netch in a 2-inch plank at the lower end of the flume. Point
of zero flow, about 0.48 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.50 feet June 3
(discharge, 11 second-feet). Canal dry except during irrigation season.

1914-15: Maximum stage recorded, 1.75 feet June 7 and 8, 1914 (discharge,
14.4 second-feet).
Diversions.—None above the gage.
Accuracy.—Records fair.

Wood high-line canal receives water from a feeder canal that diverts from the
North Fork of North Montezuma Creek at two different points. The upper diversion
is about on the west line of sec. 28 and part of this water is delivered to the Gordon
canal. The remainder, supplemented by a second diversion made near the west
line of sec. 27, is divided between the Wood high-line and North canals in the W. §,
sec. 26. The water is used for irrigation and is not returned directly to the stream.

Discharge measurements of Wood kigh-line canal near Monticello, Utak, during the year
ending Sept. 30, 1915.

{Made by R. C. Pierce.]

Gage Dis- Gage Dis- Ga, Dis-
Date. height. | charge Date. height. || charge. Date. height. | charge.
Feet, | Sect. Feet. Sec.ft. Feet. | SecHt.
May25......... a 0.57 0.11 || June 1......... 1.44 9.4 | June26......... 0.78 0.7
Junel.......... 1.45 9.8 24, ... 1.12 3.7

a Point of zero flow, 0.47 foot.

Daily discharge, in second-feet, of Wood high-line canal near Monticello, Utah, for the
year ending Sept. 30, 1915. )

Day. May. | June. | July. Day. May. | June. | July. Day. May. | June. | July.

Norte.—Discharge determined from a well-defined rating curve. No interpolations for days on which
gZage was not read.
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NORTH CANAL NEAR MONTICELLO, UTAH.

LocatioNn.—In sec. 26, T. 33 S., R. 23 E., at head of the canal, about 2 miles
northwest of Monticello.

RECORDS AVAILABLE.—June 5 to July 29, 1914; May 25 to August 30, 1915.

Gage.—Vertical staff near lower end of flume below the division gate; read by J. C.
Bronson.

DiscHARGE MEASUREMENTS.—Made by wading below flume.

CHANNEL AND CONTROL.—Wooden flume. Control is a Cippoletti weir notch in a
2-inch plank at the lower end of the flume. Point of zero flow, about 0.15 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.41 feet June 24
(discharge, 12 second-feet). Canal is dry at times.

1914-15: Maximum stage recorded, 1.72 feet June 15 and 16, 1914 (discharge
19.4 second-feet).

WinteEr FLow.—No information. Probably a small flow in ditch most of the time
to supply domestic needs. On November 3, 1914, there was 0.7 second-foot
and on October 21, 1915, there was 0.2 second-foot flowing.

Diversions.—Above all diversions.

Accuracy.—Records are fair.

See Wood high-line canal for description of the feeder that supplies this canal.
The North canal diverts for irrigation and domestic use in and around Monticello
and the water is not returned to the creek.

Discharge measurements of North canal near Monticello, Utah, during the year ending
Sept. 80, 1915.

Gage Dis- Gage | Dis-
Date. Made by— heiZ%lt. charge, || D8te Made by— heigxt. charge.
Feet. | Sec.ft. Feet. (Sec.-ft.
Nov. 3| L. W, Jordan 0.7 || June 26 R.C.Plerce............ 1.33 10.4
May 25 | R.C. Pierce 5.6 July 1..... Lo L R 1.09 6.0
25 |.ann s [+ T 5.2 15 ..... [ 1 PN .50 1.1
June 24 |..... L T T 11.2 22 |..... L o TR .48 1.1

Daily discharge, in second-feet, of North canal near Monticello, Utah, for the year end'mg
Sept. 30, 1915.

Day. May. June. | July. Aug. Day. May. | June. | July. | Aug.

Nors .—Discharge determined from a rating curve well defined up to about 15 second-feet. No inter-
polation for days on which gage was not teadg
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MIDDLE CANAL AT MONTICELLO, UTAH.

LocaTioN.—In the NE. 1 sec. 35, T. 33 S., R. 28 E, 100 feet below the head of the
canal, at the ranger station about three-quarters of a mile west of Monticello, Utah,
and a mile east of the Forest boundary.

REecorDps aAvarnaBLE.—May 24 to July 31, 1914; May 26 to August 31, 1915.

Gage.—Vertical staff; datum used in 1915, 1.0 foot lower than that used in 1914.

DiscEHARGE MEASUREMENTS.—Made from a foot plank at the gage.

CHANNEL AND coNTrROL.—Sand and gravel. Control formed by a 2-inch plank with
a Cippoletti weir notch set in the ditch just below the gage. Point of zero flow,
2.1 (datum of 1915).

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.94 feet June 27
(discharge, 13 second-feet); minimum stage recorded, 2.18 feet August 22 and 24
(discharge, 0.4 second-foot). Cleaning ditch about June 1 and ditch was broken
July 24-26, at which times there was probably no flow.

1914-1915: Maximum stage recorded, 2.2 feet (3.2 feet datum of 1915) July 11,
1914 (discharge, 23.6 second-feet).

WinteR FLOW.—No records during winter. A small flow is probably maintained to
supply domestic needs practically all the year round.

DiversioNs.—Above all diversions. There is a wasteway just below the heading.

REecurarion.—Flow regulated at waste gate. ’

Accuracy.—Records fair.

The Middle canal diverts water from the North Fork of North Montezuma Creek for
irrigation and domestic use in and around Monticello. The water is not returned di-
rectly to the stream. Part of the water carried in the Middle canal is brought around
from the South Fork of North Montezuma Creek in the South canal and emptied into
the North Fork just above the heading of the Middle canal.

Discharge measurements of Middle canal at Monticello, Utah, during the year ending
Sept. 80, 1915.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | D3te- Made by— heighy. | charge.
Secft. Feet. Sec.-g.
0.6 || July 1| R.C.Pierce............ 2.80 .8
6.0 15 do... . 2,47 2.3
.4 do: 2.40 1.7
4.3 . 2.30 .8
9.8 do. 2.31 11
gg L. W.Jordan.......... 2.22 .6

e Datum ofgage lowered one foot; point of zero flow 2.07 feet.

Daily discharge, in second-feet, of Middle canal at Monticello, Utah, for the year ending
Sept. 30, 1915.

Aug. Day. May. | June. | July. | Aug.
) ¥ S P 0.7
9.4 1.6 |oeeae.
12 ... 5
13 1.3 |.eenn.
12 1.6 5
9.4 L6 j........
9.4 .8 4
8.4 -2 PO
9.9........ .4
8.9 i
(23 S PPN 7
13 1.3 |eaaenen.
86 |........ -6
7.3 ) O 1N PO,
7.6 |oeennn.. .5

........ ) % 2 P,

Nm.——Discﬁarge determined from two rating curves fairly well defined, one applicable March 30 to
July 27, the other July 27 to August 31. No interpolations made for days on which gage was not read.
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SOUTH FORK OF NORTH MONTEZUMA CREEK AT MONTICELLO, UTAH.

LocaTion.—At the ford at Frost’s ranch, about half a mile above the confluence of the
North and South forks of North Montezuma Creek and three-quarters of a mile
scuthwest of Monticello.

DRAINAGE AREA.—15 square miles.

Recorps AvAaiLaBLE.—May 24 to August 16, 1914; March 30 to July 23, 1915.

Gace.—Vertical staff about 25 feet below the ford, installed March 30, 1915, and
washed out July 24, 1915. This gage was about 25 feet upstream and at different
datum from that used in 1914,

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed of gravel. A notched plank set on edge in a
trench just below the gage acts as the control. Point of zero flow, about 1.55 feet.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year and also for 1914-15,
3.0 feet at 5 p. m. April 30 (discharge, obtained by extension of rating curve above
40 second-feet, estimated at about 170 second-feet); minimum stage recorded,
1.52 feet July 4-10 (no flow), water standing in pools.

WiNnTER FLow.—No records during winter.

Diversions.—The Pioneer canal diverts about 24 miles and the South canal about
three-quarters of a mile above station.

RecuraTION.—None.

Accuracy.—Records fair.

Discharge measurements of South Fork of North Montezuma creek at Monticello, Utah,
during the year ending Sept. 30, 1915.

Gage Dis~ Gage | Dis-
Date. Made by— height. | charge. | D2te- Made by— height. | charge.
Feet. Sw.-{t.
Mar. 30 | L. W. Jordan.......... 1.90 .2 || May 26
May 17 | R. C. Pierce............ 2.25 34.0 31
17 f..... {4 (s A, 2.25 34.8 || July 15

Daily discharge, in second-feet, of South Fork of North Montezuma Creek at Monticello,
tah, for the year ending Sept. 30, 1915.

Day. Mar. | Apr. | May. | June. | July. Day. Mar. Apr. | May. | June. | July.
8 40| 12 0 40 0.4 1.0
55 40| 14 0 37 .3 1.0
14 33| 15 0 29 140 1.0
73 21 11 0 &3 1.9 1.0

102 21| 10 9 33| 1.8 2:0
59 27 ] 0 . .33 1.0 io
40 14 7 0. 21 B 1.0
102 17 9 0 2 1 1.0
73 15 9 (1} 18 .1

47 14 9 L] 27 .1

27 14 8 .8 21 .1

36 21 8 .6 21 .3

46 17 6 .6 21 3.

55 43 3 .6 26 .3

21 40 .6 .4 }Z 0

Nore.—Discharge determined from a rating curve fairly well defined up to 40 second-feet. Discharge
Apr. 12and 13 and June 11 interpolated and mean discharge Apr. 21~23 in lated, 37 second-fees.
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Monthly discharge of South Fork of North Montezuma Creek at Monticello, Utah, for
the year ending Sept. 30, 1915.

Discharge in second-feet. Run-off |,
Month. (fotalin |00
Maximum. | Minimum. | Mean. | acre-feet). Y-
54 | U S 125 4 47.1 2,800 | C.
- 43 14 25.5 1,570 | B.
15 1} 4.57 272 | C.
2 0 .513 23

Theperiod. . .....oooemeeoeeoeeeaeeeanes oo o 4,660

PIONEER CANAL NEAR MONTICELLO, UTAH.

LocaTioNn.—In sec. 11, T. 34 8., R. 23 E., at the division box 1} miles below the head
of the canal of the Pioneer Canal Co., about 23 miles southwest of Monticello.

RECORDS AvAILABLE.—May 24 to August 23, 1914, and May 28 to June 30, 1915,

Gage.—Vertical staff on the right side of the flume or dividing box.

DiscuArGE MEASUREMENTS.—Made by wading above flume.

CHANNEL AND cONTROL.—Rectangular wooden flume. Water is divided at the lower
end of flume, and 2 control is afforded by the crest of a 2-inch plank extending
4 inches above the floor.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.01 feet June 13
(discharge, 13 second-feet); minimum stage recorded 0.32 foot May 28 (discharge,
0.6 second-foot).

1914-15: Maximum discharge, 15 second-feet on June 16, 1914 (stage 1.00 foot).

Different rating curve used in 1914; minimum discharge, 0.4 second-foot August
23, 1914 (stage 0.36 foot).

WiNnTER FLOW.—No records kept during winter.

Diversions.—Above all diversions.

RecuraTioN.—Regulated at head gates.

Accuracy.—Records fair.

Pioneer canal diverts water from the South Fork of North Montezuma Creek in the
NW. }sec. 10, T. 34 8., R. 23 E., for irrigation of lands south of Monticello. The water
is not returned directly to the stream.

Dischargé measurements of Pioneer canal near Monticello, Utah, during the year ending
Sept. 30, 1915.

Date. Made by— hgigﬁ;. c}lx)airsge. Date. Made by— hgig . chDal.rsge.
Feet. Sec-ft. | Feet. | Sec.-ft.
Nov. 3| L. W.Jordan.......... 0.32 0.2 || June 24 | R. C. Pierce............ 0.72 6.1
June 1 | R.C. Pierce... . .87 9.3 26 1..... {4 U0 O .67 5.3
1]..... do........ .- .87 9.6 26 |..... {4 1 D .33 T

24 ]..... 14 1) S .72 6.2

Daily discharge, in second-feet, of Pioneer canal near Monticello, Utah, for the year
ending Sept. 30, 1915.

Day. May. | June. Day. May. | June. Day. May. | June.

Note.—Discharge determined from a fairly well defined rating curve. No interpolutions have hcen
made for days for which gage was not read. Ditch reported to be carrying little if any water after June 30,
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SOUTH CANAL AT MONRTICELLO, UTAH.

Locarion.—In sec. 35, T. 33 S., R. 23 E., about 200 yards above where the canal
empties into the North Fork of North Montezuma Creek, 300 yards south of the
ranger station, and 1} miles below the head of the canal, about three-quarters of
a mile west of Monticello.

RECORDS AvAILARLE.—May 24 to July 29, 1914, and May 28 to August 31, 1915.

Gace.—Vertical staff on left bank.

CHANNEL AND CONTROL.—Bed consists of earth and gravel. Control is Cippoletti
weir notch in a plank set in the bed of the canal just below the gage. Point of
zero flow, 1.63 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 2.3 feet on
June 27 (discharge, 7.9 second-feet); minimum stage recorded, 1.63 feet May 30
(no flow).

1914-15: Maximum stage recorded, 2.8 feet July 10, 1914 (discharge, 15.4
second-feet).

WiNTER FLOW.—No records kept. The ditch freezes and fills with snow, but there
is usually a small quantity of water running.

Diversions.—None.

ReauratioN.—None.

ACCURACY RECORDS.—Fair.

South canal is a feeder for the Middle canal. Water is diverted from the South
Fork of North Montezuma Creek near the center of sec. 2, T. 3¢ 8., R. 23 E., and
emptied into North Fork of North Montezuma Creek just above the heading of the
Middle canal in the NW. % sec. 35, T. 33 8., R. 23 E.

Discharge measurements of South canal at Monticello, Utah, during the year ending
Sept. 30, 1915,

Date. Made by— hgg e ch];riﬁg'e' Date. Made by— h?‘.i;ﬁ. chg‘rsg'e
Sec.ft.

Nov. 3 ];.2
June 25 16
July 1 1.1
2y Lo

Daily discharge, in second-feet, of South canal at Monticello, Utah, for the year ending
Sept. 30, 1915,

Day. May. | June. | July. | Aug. Day. May. | June. | July. | Aug.

0 6.6 1.4 6.9 1.8 0.6

0 5.2 1.4 5.4 1.7 .5
0 5.4 1.3 7.4 1.6 .4
0 5.5 1.2 5.4 1.5 .4
0 5.6 1.0 5.4 16 .4
o 5.3 .8 4.6 1.7 .4
0 5.0 .8 4.3 1.4 .4
0 4.1 .8 3.3 1.0 .4
3.7 3.2 .8 3.2 1.0 .3
3.5 3.2 .8 3.7 0 .4
3.3 3.3 .8 3.0 1.0 .5
3.3 3.2 .7 791 L2 .5
3.2 3.0 .6 4.8 1.4 .5
5.9 2.0 .5 4.1 15 .4
5.9 1.9 .6 4.8 1.5 .4
........ 1.5 .4

NoTE.—Discharge determined from a well-defined rating curve. During July and August the gage
was read every other day and discharge was interpolated for intervening days.



SAN JUAN RIVER BASIN. 127

Monthly discharge of South canal at Monticello, Ulah, for the year ending Sept. 30,

1915.
Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum, | Mean, | 3¢re-feet).
B R 3 N 0.1 0.0 0.05 0.4
B 4T 7.9 .0 3.43 204
12 6.6 .0 2.71 167
AUGUSE. e e iiiiaiiteeeaaa 1.4 .3 40.6
The period. ... ..ouiemiiii i iaeaas 7.9 .0 2.16 412

CHRISTENSEN CANAL AT MONTICELLO, UTAH.

Location.—In the S. W. % sec. 36, T. 33 8., R. 23 E., about 150 feet above the Monti-
cello-Blanding stage road, a quarter of a mile below the head of the canal, and half
a mile south of Monticello.

RECORDS AVAILABLE.—May 29 to July 15, 1915 (fragmentary).

Gace.—Vertical staff; read by C. R. Christensen.

D1sCEARGE MEASUREMENTS.—Made from a foot plank.

CHANNEL AND CONTROL.—Bed consists of earth and gravel. Control formed by
rocks placed in a trench about 6 feet below the gage. Point of zero flow, about
0.1 foot. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.85 foot June 12
and 13 (discharge, 4.7 second-feet); minimum stage recorded, 0.32 July 15 (dis-
charge, 0.1 second-foot). This is seepage water.

WinTER FLOW.—No information.

DiversioN.—Above diversions.

Accuracy.—Records fair up to 1 second-foot discharge. Approximate above that.

Canal diverts water from the South Fork of North Montezuma Creek in the S. W. 1
sec. 36, T. 33 8., R. 23 E., for irrigation and domestic use. The water is not returned
to the creek.

Discharge measurements of Christensen canal at Monticello, Utah, during the year
ending Sept. 30, 1915.

[Made by R. C. Pierce.]
Gage Dis-
Date. heigit. charge.
Feet. Sec.-ft.
May 31. 0. 49 0.8
31. .47 7
July 15. .32 1

Daily discharge, in second-feet, of Christensen canal at Monticello, Utah, for the year
ending Sept. 30, 1915.

Day. May. | June. Day. May. | June. Day. May. | June.

R skt atn
B W DWW

=
=3

NoTtE.—Discharge determined from a rating curve fairly well defined below 1 second-foot.
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SPRING (VAGA) CREEK NEAR MONTICELLO, UTAH.

LocaTion.—In the SE. } sec. 7, T. 33 8., R. 23 E., at the Trujillo ranch, 40 feet
below the head of the Green canal, and 8 miles northwest of Monticello.

DRAINAGE AREA.—8.5 square miles.

RECORDS AVAILABLE.—May 26 to August 25, 1914, and April 6 to September 30, 1915.

Gaae.—Vertical staff on' the right bank; read once daily by Gusman Trujillo. New
gage at different datum installed May 27, 1915.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed of gravel; channel crooked and banks over-
grown with grass and weeds. Control of rocks placed in a trench just below the
gage. Point of zero flow, about 0.2 foot. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.30 feet at
4 p. m. June 11 (discharge, 20 second-feet); minimum stage recorded, 0.05 foot
August 21 to September 2 (no flow; water standing in pools).

1914-15: Maximum stage recorded, 2.05 feet July 26, 1914 discharge, 33
second-feet).

WinTER FLOW.—No information; creek probably frozen.

Diversions.—Above all diversions except Green canal and the Davenport & Campbell
canal.

RrauratioNn.—None.

Accuracy.—Records fair.

Discharge measurements of Spring Creek near Monticello, Utah, during the year ending
Sept. 30, 1915.

- Gage | Dis- - Gag | Dis-
Date. Made by heigit. charge. Date. Made by- height. | charge
Sec-ft. Sec.-ft.
_ 0.6 || June 28 1 5.0
.9 28 5.0
5.2 | July 2 3.0
5.2 2 3.8
7.6 16 .3
7.4 16 .3
3.3 16 .9
3.3 || Oct. 21 .2
@ Old gage read 1.37.

Daily discharge, in second-feet, of Spring Creek near Monticello, Utah, for the year ending
Sept. 30, 1915.

Day. | Apr. | May. | June. | July. | Aug. Day. | Apr May. | June. | July. | Aug.
1 6.0 8.6 5.1 0.3 5.4 10 7.0
2 6.0 10 5.1 .3 4.9 19 6.5
3 6.0 11 5.1 .1 4.9 16 6.0
4 4.9 7.6 4.7 .1 5.4 16 6.2
5... 5.4 7.2 4.7 .1 5.4 16 5.8
6... 0.8 5.4 7.2 2.6 .1 5.4 16 5.6
7 .6 5.4 2.3 2.6 .1 5.2 4.4 5.8
8 .6 5.4 8.6 2.2 -1 5.2 4.4 5.2
g 2.3 6.0 16 1.7 .1 5.4 6.6 5.3

2.3 6.6 19 1.5 .1 5.4 6.6 5.2
4.4 6.6 20 1.5 5.4 6.6 5.1
4.4 6.6 19 1.3 5.4 6.6 5.5
4.4 6.6 14 1.3 5.4 6.8 5.2
5.4 8.2 8.6 .9 5.4 6.8 5.1
5.4 10 6.7 .8 5.4 1(8) 6 5.3

NotEe.~Daily discharge determined from two rating curves fairly well defined up to 10 second-feet and
applicable April 6 to June 8, and June 11 to Septembher 30, Discharge, June 9 and 10 determined by indirect
method for shifting control, Discharge June 25 interpolated. No flow Aug. 11 to Sept. 30.
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Monthly discharge of Spring Creck near Monticello, Utah, for the year ending Sept. 30,
1915.

Discharge in second-feet.

Run-off |,..,
Month. (total in
Maximum. | Minimum. | Mean, | 2Cre-feet).

218

507

497

89
2.8

0

goRER |

1,310

DAVENPORT & CAMPBELL CANAL NEAR MONTICELLO, UTAH.

Locarion.—In sec. 7, T. 33 8., R. 23 E., at Trujillo’s ranch, half a mile below the
head of the canal and 8 miles northwest of Monticello.

RECORDS AVAILABLE.—May 26 to June 24, 1914, and April 20 to July 16, 1915.

GageE.—Vertical staff just above the Trujillo ranch house. Datum raised 0.8 foot
on May 27, but all 1915 records have been reduced to the old datum.

DisCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Bed consists of earth and gravel; control is a riffle formed
by rocks placed in a trench. Point of zero flow, about 0.55 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and also for the
period 1914-15, 2.1 feet May 24-28, and June 1 and 2 (discharge 9.0 second-feet)
minimum stage recorded, 0.54 foot July 15 (no flow).

WIiNTER FLow.—No information.

Diversion.—Water is diverted above the gage at times. See footnote to table of
daily discharge.

Recurarion.—Regulated at the head gate.

Accuracy.—Records only fair.

Canal diverts from Spring Creek in the SW. } sec. 7 T., 33 S., R.23 E., and the
water is used for irrigation in Dry Valley and not returned to the creek. A small
amount of water is taken out of the ditch above the gage.

Discharge measurements of Davenport & Campbell canal near Monticello, Utah, during
the year ending Sept. 30, 1915.

. Gage Dis- __ Gage | Dis-
Date. Made by hoight. | charge. | Date- Made by height. | charger
Feet. Sec-ft. Feet. 1Sec.-ft.
May 27. 3 6.7 || July 16 | R.C. Pierce............ 1.34 0.05
27, 6.4 16 . 1.12 0
June 4. 6.4 || Oct. 21 1.44 1
6. 4.8

2142°—18—wsp 409——9
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Daily discharge, in second-feet, of Davenport & Campbell canal near Monticello, Utah,
Jor the year ending Sept. 30, 1915.

Day. Apr. | May. | June. | July. Day. Apr. | May. | June. | July.
0.3 9.0 0.2 || 16.. . 4.1 4.1
.3 9.0 .2 17 - 6.4 .2
.4 7.7 .2 ) 18 R 4.1 .2
.2 8.4 .21 19 . 2.0 2
.2 6.0 .2 || 20. .1 6.4 L2
........ .2 3.1 .1 .1 6.4 .2
........ .2 3.1 .1 .1 6.4 2
........ .2 .2 .1 .2 4.1 2.
........ 6.4 .2 .1 2 9.0 L2100
......... 6.4 .2 .1 .2 9.0 .2
........ 6.4 3.1 .1 .1 9.0 2
........ 6.4 2.4 Bt 9.0 2.
........ 6.4 4.1 }. .1 9.0 .2
........ 4.1 4.1 |. .1 6.4 .2
........ 4.1 4.1 .2 6.4 2% PO
,,,,,,,, O B N P,

No1E.—Daily discharge determined from a poorly defined rating curve. Additions have been made
to the flow at the gage in order to give the total supply in the ditch as follows: June 1-5, 0.6 second-foot
added, and June 6 and 7, 0.5 second-foot added for water taken out between the gage and the head. June
7-217, 0.2 second-foot added for water diverted above the gage. This was gradually decreased to 0.05 second-
foot on July 16. After June 16 no water was diverted from Spring Creek, and the 0.2 second-foot came from
a small spring in the ditch itself.

Monthly discharge of Davenport & Campbell canal near Monticello, Utah, for the year
ending Sept. 30, 1915. .

Di i -feet.
ischarge in second-feet, Run-off \oon.
Month, - (totalin |7 *">
Maximum. | Minimum. | Mean. acre-feet).
0.2 0.1 0.14 3.0 ......
9.0 .2 4.76 293 D.
9.0 .2 2.39 142 D.
.2 0 .16 3.2
R J ............ l .......... 441

GREEN CANAL NEAR MONTICELLO, UTAH.

Location.—In sec. 7, T. 33 S., R. 23 E., 50 feet below the head of the canal, near
Trujillo’s ranch, and 8 miles northwest of Monticello.

RECORDS AVAILABLE.—May 26 to August 21, 1914, and June 8 to August 16, 1915,

Gace.—Vertical staff set at new datum in 1915.

Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Earth section. Point of zero flow, about 1.9 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year and for the period 1914-15
not recorded as water was over gage on June 11, 1915; mean flow for the day esti-

mated at 5 second-feet. 1{ighest stage recorded 2.70 feet on June 23, 1915 (discharge,
3.6 feet); canal dry July 25 to August 1.

WinteR FLOW.—No information.

Drversions.—Above all diversions.

Recurarion.—By head gate at point of diversion.

Accuracy.—Records fair.

Canal diverts water from Spring Creek in the SW. } sec. 7, T. 33 S., R. 23 E., for -
rrigation use on the Green ranch. The water is not returned directly t» the creek.
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Dzscharge measurements of Green canal near Monticello, Utah, during the year ending
Sept. 30, 1915.

[Made by R. C. Pierce.]

%

Gage Dis-
Date. height. | charge.
Feet, Sec. -ft
BT 2.16 0.2
JULY 2. et ieeieeeeeeaemaeeeaaaen 2.05 .1
2 L e et et taeeeieaaiananan 2.2 6

Dazily discharge, in second-feet, of Green canal near Monticello, Utah, for the year ending
Sept. 30, 1915.

Day. June. | July. | Aug. Day. June. | July. | Aug. Day. June. | July. | Aug.
0.0 50 ....... 1.9 .4
.6 3.2 7 1.9 .4
.6 3.6 6 2.1 .6 .
.6 2.1 6 1.6 4.
.4 1.9 4 1.9 0.
.4 1.9 6 1.3 o
.4 1.9 4 0 0
.4 1.2 4 .3 0
-4 1.6 4 .3 0
4 2.7 4 .2 g

Nore.—Daily dxscharge determined from a fairly-well defined rating curve. Daily flow interpolated
June 28 to July 1. Mean flow July 3-11 estimated 0.1 second-foot.

Monthly discharge of Green canal near Monticello, Utah, for the year ending Sept. 30,
1915.

Discharge in second-feet. Run-off |,
Month. (total in racccyu.
Maximum. | Minimum.| Mean. | 3Cre-feet).
June B30t i et aeiaaeaann 5.0 0.0 1.73 79.1 | C.
............................................... 7 .0 .24 14.7 | D,
Augustl 0 .6 0 .41 13.1
The period. ... ... oo e 107

VERDURE (SOUTH MONTEZUMA) CREEK NEAR VERDURE, UTAH.

Locarion.—In sec. 27, T. 34 8., R. 23 E., 300 feet above the heading of Barton’s
upper ditch, about 24 miles above Verdure postoffice, which is 6 miles south of
Monticello.

DRAINAGE AREA.—About 8 square miles.

RECORDS AVAILABLE.—June 6 to 26, 1914; fragmentary records March 30 to July
31, 1915.

Gace.—Vertical staff on left bank; read by J. F. Barton.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed of gravel and rock, banks of earth and sub-
ject to erosion. Solid rock ledge 5 feet below the gage forms control. Point of
zero flow, about 1.3 feet.

EXTREMES OF ‘DISCHARGE.—Maximum stage recorded during year and for period
1914-15, 2.5 feet April 7, 1915 (discharge, 33 second-feet); minimum stage, 1.53
July 31, 1915 (discharge, 1.0 second-feet); minimum discharge, 0.9 second-foot
November 3, 1914 (stage, 1.6 feet); minimum stage and minimum discharge on
different days due to change in conditions at control,
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Winter rLow.—No information, but flow is probably very small.
Diversions.—Above all diversions.

REecuLaTION.—None.

Accuracy.—Records only fair owing to fragmentary gage-height record.

Discharge measurements of Verdure (South Montezuma) Creek near Verdure, Utah, dur-
ing the year ending Sept. 30, 1915.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || Date- Made by height. | charge.
Feet. Sec.g't. Feet. | Sec.-ft.
Nov. 3| L.W.Jordan...._._... 1.60 .9 || June 29 [ R.C. Pierce............ 1.68 3.3
Mar. 30 |..... L [0 2.00 12.2 29 1..... do........ P, 1.67 3.2
May 29 | R.C.Pierce............ 1.95 12.7 || July 14 |..... Lo (4 T 1.56 1.3
29 |..... L [ S 1.94 12.5 14 |..... do..niiii 1.55 1.2

June 5|..... 6 Lo TR 1.94 12.0

Daily discharge, in second-feet, of Verdure (South Montezuma) Creek near Verdure, Utah,
Jor the year ending Sept. 30, 1915.

Day. Apr. | May. | June. | July. Day. Apr. | May. | June. | July.

Nore.—Discharge determined from two fairly well defined rating curves, one applied Mar. 30 to Apr. 10
and the other May 29 to July 31. No interpolations for days on which gage was not read.

LITTLE COLORADO RIVER BASIN.
ZUNI RIVER AT BLACK ROCK, N. MEX.

LocaTioN.—At the reservoir of the Zuni Indian Reservation at Black Rock. Rio de
Los Nutrias, the nearest large tributary, enters from the north, about 4 miles
above.

DRAINAGE AREA.—Approximately 660 square miles.

REcorDps AVAILABLE.—Yearly flow July 1, 1903, to June 30, 1905; July 1, 1908, to
June 30, 1910. Monthly flow October 1, 1910, to September 30, 1915. Record
since July 1, 1908, shows inflow into reservoir.

METHOD OF COLLECTING DATA.—From July 1, 1903, to June 30, 1905, the records were
obtained by the ordinary stream-gaging methods. Reservoir completed in 1908.
Record beginning July 1, 1908, obtained by means of a gage in the reservoir and
a capacity curve for the reservoir, the quantity of water released from the reservoir
during the periods of inflow being taken into consideration.

Froops.—Channel dry the greater part of the year below the point where it leaves
the mountains, but stream is subjecttosudden floodsof considerable volume and
usually of short duration. An account of the flood of September 6, 1909, which
damaged the reservoir, is given in Water-Supply Paper 269, pages 206-210.
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DiversioNs.—A reservoir at Ramah, about 18 miles above the station (the 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 the drainage area.

CoorEraTION.—Record furnished by the Office of Indian Affairs, through H. F.
Robinson, superintendent of irrigation, Albuquerque, N. Mex.

Monthly run-off of Zuni River at Black Rock, N. Mex., for the year ending Sept. 30, 1915.

Run-oft Run-off

Month. (total in Month, (totalin

acre-feet). acre-feet).
October...... ..ol 450 5,080
November.. . 0 1,940
December. 130 1,380
sy o8 z%

el .

Mareh. ... - 26,700 —
Apn‘l...{ ............................... 13, 700 The year. ........... (R 55, 700

VIRGIN RIVER BASIN.
VIRGIN RIVER AT VIRGIN, UTAH.

Location.—In the NW. { sec. 27 or the NE. } sec. 28, T. 41 8., R. 12 W, a few hun-
dred feet above the point at which the river enters a steep, narrow gorge, and
three-quarters of a mile west of Virgin. Station replaces one half a mile above
Virgin and gives practically the same record of flow.

DrAINAGE AREA.—1,010 square miles.

Recorps AvarLABLE.—April 18, 1909 to September 30, 1915.

Gace.—Chain gage on right bank near lower end of sandstone bluff; installed Febru-
ary 1, 1915; read once a day about 5 or 6 days a week by Niles Earl. Gage used
April 18 to August 31, 1909, was an inclined staff on right bank half a mile above
Virgin and a few hundred feet below North Creek; washed out August 31, 1909,
and replaced October 14 by an inclined staff on the left bank at a new datum.
This gage was damaged by flood January 1, 1910, and on January 25 a new inclined
staff was installed, also on the left bank, about 65 feet upstream and at datum 0.8
foot higher than that of gage installed October 14, 1909. This gage was used until
the chain gage was installed below Virgin February 1, 1915.

DiscHARGE MEASUREMENTS.—Made by wading below the gage except during high
water when the old cable above Virgin must be used.

CHANNEL AND coNTROL.—Bed consists of sand and gravel. Right bank high; left
bank low and is overflowed. One channel at all stages. Control is a gravel bar
a short distance below the gage. Shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5 feet at 6 p. m.
September 3 (discharge, 4,360 second-feet); minimum stage recorded, 2.2 feet
July 19-22, August 4-8, 10, 13, 17, 21, 22, 25, 31, and September 1 (discharge, 80
second-feet).

1909-1915: 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. .

Winter FLow.—Not affected by ice to any extent.

Diversions.—Above all important diversions,

Reguration.—None.

Accuracy.—River is subject to sudden and violent floods. Conditions very unstable
at station above Virgin. Records only fair.

\
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Discharge measurements of Virgin River at Virgin, Utah, during the year ending Sept. 30,
191

Gage Dis- Gage | Dis-
Date. Made by— heig%lt. charge. | Date: Made by— heiz'it. charg
Feet. | Sec.ft. Feet. Sec.-gt2.3
Feb. 1| LynnCrandall......... 2.67 133 || May 25 | Lynn Crandall......... 3.43
Apr. 12 | L. A.Snow............ 3.53 664 27 ..., [+ 15 T - X5 ) 787
- DR . R 4.75| 2,090 || Sept. 6] L. A.Snow............ 2.39 142

Daily discharge, in second-feet, of Virgin River at Virgin, Utah, for the year ending Sept.
30, 1915.

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

Nor1E.—Discharge determined from two curves fairly well defined below 1,060 second-feet, one applicahle
Feb. 1to Apr. 28, the other Apr. 29 to Sept. 30. Gage not read on days for which no discﬁarge is given.
No _r:dcords obtained Oct. 1, 1914, to Jan. 31, 1915, but observer reports that there were no floods during that
period.

Monthly discharge of -Virgin River at Virgin, Utah, for the year ending Sept. 30, 1915.

Mean dis-
Run-off
Month. chargein| (yorayin |AcCu-
Sef%%’tlfl acre-feet). | T8¢+
180 10,000 | B.
236 14,500 | B.
501 20,800 | C.
884 54,400 | B.
304 18,100 | B.
115 7,070 | C.
90.5 5,560 | C.
344 20,500 | C.
The perfiod. ... ..ot 160, 000 |

Nore-—Monthly discharge computed by interpolating or estimating discharge for days on which gage
‘was not read.
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.

ASH CREEK AT TOQUERVILLE, UTAH.

LocaTion.—In the SW. 2 sec. 2, T. 41 8., R. 13 W., a few hundred feet above the ford
at the southwest corner of Toquerville, about a mile below steel bridge on Grand;
Canyon highway 2} miles above mouth of La Verkin Creek, and 3 miles above
confluence of Ash Creek with Virgin River.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—April 28 to September 30, 1915.

Gage.—Vertical staff bolted to rock wall on right bank; read once daily by H. M,
Wallace during spring run-off. Gage heights prior to May 25 referred to slightly
different datum.

DiscHARGE MEASUREMENTS.—Made by wading. If necessary a high water measure-
ment could be made at the bridge a mile above the gage.

CHANNEL AND CONTROL.—Stream bed of boulders and gravel with considerable sand.
Banks high and rocky; not subject to overflow. Control of gravel and boulders
shifts during high stages. .

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.75 feet May 6 (discharge esti-
mated 500 second-feet); minimum stage recorded, —0.1 foot July 11 (discharge,
0.2 second-foot).

WiNTER FLow.—No information. Probably not seriously affected by ice.

DiversioN.—Below all diversions.

REeGuLaTION.—None,

Accuracy.—Records fair,

Discharge measurements of Ash Creek at Toquerville, Utah, during the year ending
Sept. 80, 1915.

Gage Dis- Gage | Dis-
Date. Made by— heig%t. charge, || Date- Made by— height, | charge.
Feet. | Sec.-ft
Apr, 28 . May 27 | Lynn Crandall H
29 |. 27 |.....do..... 82 94
30 Sept. 7 | L. A. Snow. 24 8.3

May 24

a Gage height determined on May 24 from reference marks lelt at time of original measurements.

Daily discharge, in second-feet, of Ash Creck at Toquerville, Utah, for the year ending
Sept. 30, 1915.

|
Day. Apr. | May. 'Iune. July. | Aug. || Day. Apr. | May. | June, | July. | Aug.
1.. 336 68 6 246 8 .
2 234 62 6 234 7
3 331 60 5 239 6
4 478 34 5 221 6
5.. 478 25 4 208 6
L+ R P, 500 28 4 115 [ 3 (P
416 24 4 111 [+ 20 PR S
472 20 4 104 5 162 |........
357 20 3 93 4 (i 30 I
341 25 2 121 L S PO PR
310 19 2 98 4
331 )Y S PO 105 41
373 b B SN 75 4.
357 10 ..., 73 41
257 L O, 68 4.
(3 PO

NorE.—Discharge determined from two curves fairly well defined above and rather poorly defined below
90 second-feet, one curve spplicable Apr. 28 to May 24, the other May 25 to Sept. 30. epth of water at the
%zge measured by observer May 2-24 referred to §e datum by means of comparative reading May 24.

atum was changed an unknown amount May 25, 1915.  After July 11 the observer ceased reading the gage
except when a rainstorm caused the creek to rise, but from all available evidence the fiow probably varied
from about 1 to 4 second-feet.
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Monthly discharge of Ash Creck at Toquerville, Utah, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off |, ...
Month. (totalin | paee
Maximum. | Minimum. | Mean, | 8cre-feet).
ApPril28-30. .. it i . 438 76 256 1,520 | B.
A e e e e et iaac e camaacaeiantaaneraaanaas 500 68 250 15,400 | B.
B L Y P 68 4 16.8 1,000 | C.
The Period. . «eeeeeneneeeeemaaraennreeeaacnaalieooiaaaa]oaenmaeeeaa]aeenann 17,900

LEEDS (QUAIL) CREEK NEAR LEEDS, UTAH.

LocatroNn.—In the N. § sec. 36, T. 40 8., R. 14 W, just above heading of R. C. Sav-
age’s canal and about a quarter of amile above head of Leeds canal, three-quarters
of a mile north of the abandoned mining camp of Silver Reef, and 24 miles north
of Leeds.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 31 to September 30, 1915.

Gace.—Vertical staff on left bank 60 feet above head of Savage ditch; read two or
three times a week by R. C. Savage.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed consists of gravel and boulders; fairly per-
manent.

ExPREMES OF DISCHARGE.—Maximum stage recorded during year, 2.75 feet May 8
(discharge, 54 second-feet); minimum stage recorded, 1.98 feet January 81 (dis-
charge, 3.9 second-feet). These values are perhaps not the true maximum and
minimum due to the infrequency with which gage readings can be secured.

WinteR FLow.—No information. Probably not seriously affected by ice for any
length of time.

Drversions.—Above all diversions. R. C. Savage diverts water about 60 feet below
the station for irrigation and domestic uses. Measurements of this ditch have
shown from 1 to 3 second-feet. Measurements of the Leeds canal, which diverts
about a quarter of a mile below have shown discharges up to 18.5 second-feet.

REGcULATION.—None.

Accuracy.—Records only fair as daily gage readings are impracticable.

.

Discharge measurements of Leeds (Quatl) Creek near Leeds, Utah, during the year ending
Sept. 30, 1915.

Gage | Dis- - Ga G Dis-
Date. Made by— height. | charge.|| D8%- Made by helg%t charge.
Feet. | Sec.-ft. Feet Sec.-ft.

Jan, 31 | Lynn Crandall.......... 1.98 3.9 || May 25 | Lynn Crandall.......... 2.48 24.7

May 1| L.A.800W...coonun...| 2.46 24.6 || Sept. 7| L. A.Snow............. 2.15 7.1
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Daily discharge, in second-feet, of Leeds (Quail) Creek near Leeds, Utah, for the year ending
Sept. 30, 1915.

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

Note.—Discharge determined from a rating curve fairly well defined below 30 second-feet. Observer
reports warm rain Feb. 11.

Monthly discharge of Leeds (Quail) Creek near Leeds, Utah, for the year ending Sepi-

30, 1915.
e | Runos
5- un-o
Month, charge in| (totalin |ACU-
second- | acre-feet.) (T2CY"
feet,
7.0 389 | C.
14.6 898 | C.
13.6 809 | C.
38.6 2,370 | C.
29.3 1,740 | C
27.6 1,700 | C.
12.2 750 | C.
6.3 375 | C.
...................................................................... 9,030

NoTE.—Monthly means determined by estimating or interpolating discharge for days on which gage
was not read.
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SANTA CLARA CREEK NEAR CENTRAL, UTAH.

LocatioNn.—In sec. 11, T. 39 S., R. 16 W, just above ford at R. H. Hunt’s ranch,
about a mile southeast of Central, on road to Pine Valley. Hunt’s spring, which
has a fairly constant discharge of about 3 second-feet, enters 10 feet below the
gage.

DRAINAGE AREA.—84 square .miles.

RECORDS AVATLABLE.—April 21, 1909, to September 30, 1915.

Gace.—Vertical staff nailed to cottonwood tree on left bank about 20 feet above the
ford. Datum of gage was raised 0.45 foot January 20, 1910; read once daily by
R. H. Hunt.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CoNTROL.—Stream bed consists of gravel and boulders. Banks fairly
high but may be overflowed at extreme stages; one channel at all stages. Con-
-trol is at a riffie formed by small boulders just below ford; shifts at times.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.60 feet at 7
a.m. April 29 (discharge, 310 second-feet); minimum stage, 2.75 feet during
December and January (discharge, 5.5 second feet).

1909-1915: Maximum stage recorded 7.5 feet (7.05 feet present datum) Jan-
uary 1, 1910 (discharge, estimated roughly by extending later rating curves and
assuming absence of backwater due to drift or other obstructions, 1,200 or 1,300
second-feet; no discharge measurements have been made above about 400 second-
feet); minimum discharge February 6-8 and September 10-17, 1914, 5 second-
feet.

WintER rFLow.—Stage-discharge relation not usually affected by ice.

Diverstons.—The New Castle Reclamation Co. has constructed a reservoir on Grass
Valley Creek with a capacity of 23,000 acre-feet. Water is taken from Santa Clara
Creek above the town of Pine Valley, stored in the reservoir, and diverted by
means of a tunnel through the rim of the Great Basin to irrigate lands outside the
Colorado River Basin. The Central canal diverts water about 2 miles above sta-
tion for irrigation of lands near Central. This canal has been measured when it
was carrying 16 second-feet. .

RecuLatioN.—Flow affected by diversions and storage.

Accuracy.—Records fair; flood estimates rough.

Discharge measurements of Santa Clara Creek near Central, Utah, during the year ending
Sept. 30, 1915.

[Made by Lynn Crandall.]

Gage Dis-
Date. height. | charge.

Feet. Sec.-ft.
. 87 9.8

Do... oL 3.54 59
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Daily discharge, in second-feet, of Santa Clara Creek near Ceniral, Utah, for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
11 9.0 7.0 55| 11 10 20 103 123 14 16 20
11 9.0 70| 55| 13 11 27 90| 151 12 16 35
11 9.0 7.0 55| 11 11 33 130 109 14 15 27
i1 9.0 7.0 55| 11 11 35 178 69 16 15 26
11 90| 70| 55| 11 11 37| 170 60 16 15 24
11 9.0 70| 55| 11 11 27 99 16 15
11 9.0 7.0 5.5 11 11 29 178 81 14 15 16
11 9.0 7.0 55| 11 11 31 186 103 13 15 16
11 9.0 7.0 55| 11 11 35 186 26 15 16
11 9.0 7.0 55| 15 11 35 137 95 24 15 16
11 9.0 7.0 55| 24 11 27 165 81 24 15 16
11 9.0 5.5 7.0 11 12 31 178 74 24 15 20
11 9.0 5.5 7.0 9.0 12 27 186 54 20 15 20
11 9.0 5.5 7.0 7.8 13 20 146 46 19 15 20
11 9.0 5.5 5.5 9.0 16 19 141 40 19 15 20
11 7.0 5.5 5.5| 11 14 10 168 37 19 16 20
11 7.0 5.5 55| 11 15 10 191 33 19 18 20
11 7.0 5.5 55| 11 54 10 123 31 19 18 20
11 70| 55| 7.0 11 15 20 103 29 19 19 20
11 7.0 5.5 7.0 11 13 40 99 44 19 19 20
11 7.0 5.5 551 11 13 47 82 20 19 20
11 7.0 5.5 5.5 11 15 54 64 16 20 19 20
11 7.0 5.5 5.5 11 15 44 56 15 24 19 20
11 7.0 5.5 7.0 11 13 44 64 15 27 19 20
11 7.0 5.5 7.0 11 14 44 130 16 20 19 20
11 7.0 55| 7.0] 11 15 42 74 15 20 19 20
11 7.0 5.5 7.4 11 20 40 137 15 19 19 21

9.0 7.0 5.5 7.8 11 20 44 132 31 18 19 21
9.0 7.0 5.5 10 [....... 31 254 146 11 18 19 21
9.0 7.0 5.1 10 f....... 27 141 137 20 16 19

9.0 ..o 55 9.0f....... 20 |eannnnn 90 |.eenenn 16 19 |.eeaees

Note.—Discharge determined from a rating curve fairly well defined up to 100 second-feet; interpolated
for afew days on which gage was not read.

Monthly discharge of Santa Clara Creek mear Central, Utah, for the year ending Sept.

30, 1915.
Discharge in second-feet. Run-off oo
Month. (total in racy.
Maximum. | Minimum, | Mean. | 8Cre-feet).
11 9.0 10.7 658 | C.
. 9.0 7.0 8.00 476 | C.
7.0 5.5 6.03 371 | C.
10 5.5 6.43 395 | C.
24 7.8 11. 4 633 | C.
54 10 15.7 965 | B.
4 10 42.6 2,530 | B.
191 56 131 8,060 | C.
151 11 52.3 3110 | B.
27 12 18.8 1,160 | B.
August. . : 19 5 |- 170 1,050 | C.
Sepltember.. . 35 16 20.5 1,220 | C.
The JeaT. - - nneenee e eeeeaeeaeaaannns ‘ 254 5.5 28.5 20, 600

SANTA CLARA CREEK AT SANTA CLARA, UTAH.

Locarion.—In sec. 16, T. 42 8., R. 16 W., at west edge of the town of Santa Clara,
a short distance above the headings of the North and South St. George & Santa
Clara canals and about 6 miles above confluence of Santa Clara Creek with
Virgin River.

DRAINAGE AREA.—468 square miles.

Recorps AvarLABLE.—February 3 to September 30, 1915. April 16, 1909 to January
31, 1913, for station known as Santa Clara Creek near St. George, 2 miles down-
stream. There are diversions between the two points.

GaGE.—Inclined staff on right bank; read once daily by H. W. Stucki.
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DISCHARGE MEASUREMENTs.—Made by wading or from cable one-eighth mile above
gage.

CHANNEL AND CONTROL.—Stream bed consists of clay, gravel, and considerable sand
very unstable. The diversion dam for the North and South canals causes a large
amount of sand to fill in below the gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 8 a. m.
April 28 (discharge, estimated roughly at 800 second-feet); minimum stage
recorded, 0.6 foot September 7-14 (discharge, 18 second-feet); minimum discharge
recorded 11 second-feet July 6 (stage, 1.2 feet); minimum stage and discharge
did not occur on same day owing to shifting stage-discharge relation.

* WiNTER FLow.—Stage-discharge relation not affected by ice.

Drversions.—The Santa Clara Town canal diverts from 8 to 10 second-feet of water,
about half a mile upstream, and the St. George and Santa Clara North and South
canals divert immediately below the station; the water is used for irrigation.

RecuratioN.—None.

Accuracy.—Records poor owing to extremely unstable conditions.

Discharge measurements of Santa Clara Creek at Santa Clara, Utah, during the year
ending Sept. 30, 1915.

Gage Dis- - Gage | Dis-
Date. Made by— heiz%t. charge. Date. Made by height. | charge.

Feet. | Sec.ft. ' Feet. | Sec.t.

Feb. 3 | Lynn Crandall 1.89 5 June 17 . 1.40 44.
ﬁpr. 6| L. A. Snow. 22,3 55 July 9|.. 1.30 16,7
ay 3 l..... do........ 1.76 155 Sept. 1.10 19.4
23 | Crandall and S 1.24 87 .80 31.8

o Observer’s reading for day; gage height not recorded at time of measurement.

Daily discharge, in second-feet, of Santa Clara Creek at Santa Clara, Utah, for the year
ending Sept. 30, 1915.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Sept.
62 64 223 5 24 300
52 64 207 684 17 58
52 73 176 54 17 620
52 64 240 35 17 102
52 64 305 27 17 32
52 55 392 27 11 24
52 56 322 19 17 18
52 55 305 19 17 18
52 55 272 35 17 18
43 55 223 54 17 18
43 45 207 54 17 18
52 45 191 64 17 18
52 45 191 54 24 18
52 45 191 44 24 18
72 38 191 44 24 24
62 38 191 35 24 28
62 38 191 40 24 32
62 38 176 35 17 32
62 38 161 35 17 32
52 45 147 35 14 32
52 55 120 54 15 32
52 64 107 44 18 32
72 73 95 35 50 32
62 84 83 19 50 32
62 64 83 19 45 32
52 46 83 19 45 32
52 46 83 19 30 32
52 800 95 27 25 32
45 272 95 23 25 32
46 357 90 20 20 32
64 1........ 80 |eeeennnn 18 feceennns

N oTE,—Daily discharge determined from a number of poorly defined rating curves applicable as follows:
Feb. 3 to Mar. 28, Mar. 31 to Apr. 27, Apr. 20 to May 29, June 2-29, July 1-19, and Sept. 3-30. Indirect
methods for shifting contrel were used for days in between. Mean discharge Aug. 1-31 estimated at 20
second-feet, on account of unstable channel conditions and lack of measurements.
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Monthly discharge of Santa Clara Creek at Santa Clara, Utah, for the year ending Sept.

30, 1915.
Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. : Mean. | acre-feet).
| 58.8 3,030
54.9 3,380
96.0 5,710
178 10,
37.6 2,
23.0 1,410
a20.0 1,230
59.3 3, 530
66.1 31,400

a Estimated.

TOWN CANAL AT SANTA CLARA, UTAH.

corner of town of Santa Clara.
RECORDS AvAILABLE.—May 23 to September 30, 1915.
Gaae.—Vertical staff just above weir; read once a week by H. W, $tuck1
DiscHARGE MEASUREMENTS.—Made by wading.
CHANNEL AND CONTROL.—Control is crest of weir immediately beIo?v gage. Point of
zero flow, about zero on gage.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0. 76 foot September
2 (discharge, 12.3 second-feet).
WinTeER rLow.—No information. Probably a small flow is mmntamed for domestic
use. ‘
DiversioN.—Above all diversions. ' \‘
RecULATION.—Regulated at the headgates. [
Accuracy.—Records incomplete but are fair when gage readings aré available.

|
!
|
Locarion.—In sec. 16, T. 42 8., R. 16 W, at weir near head of can%ml near northwest
|

Canal diverts water from Santa Clara Creek near west edge of sec. 16 for 1rngation
and domestic use in and around Santa Clara.

Discharge measurements of Town canal ot Santa Clara, Utah, durmg the year ending
Sept. 30, 1915.

- Gage Dis-
Date. Made by height. | charge.
Feet, Sec.-ft.
May 23 0.50 5.4
July 9 .60 |- 7.6
Sept. 2 .76 12.2

Daily discharge, in second-feet, of Town canal at Santa Clara, Utah, f?r the year ending
Sept. 30, 1915. i

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

8.1

NoTE.—Daily dlSChﬂ.l‘Fe determined from a fairly well defined rating curve. N o interpolations or esti-
mates have been made for days when the gage was not read.




’
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ST. GEORGE AND SANTA CLARA NORTH CANAL AT SANTA CLARA, UTAH.

LocaTioN.—In the SW. % sec. 16, T. 42 S., R. 16 W., at weir about half a mile below
head of canal and near southeast corner of town of Santa Clara.

RECORDS AVAILABLE.—April 12 to September 30, 1915.

Gace.—Vertical staff just above 5-foot weir, read about once a week by H. W. Stucki.
Gage was moved a few feet downstream and closer to the weir about August 1,
reset presumably at the same datum.

DiscHARGE MEASUREMENTs.—Made by wading.

CHANNEL AND CONTROL.—5-foot Cippoletti weir just below gage forms control. Con-
ditions not favorable for obtaining accurate results by use of weir formulas.
EXTREMES OF DISCHARGE.—Maximum stage recorded during season, 1.24 feet June
2 (discharge, 18 second-feet); minimum stage recorded, 0.21 at 5.40 p. m. May 23
(discharge, 1.3 second-feet). Canal may have been practically dry at times due

to floods damaging diversion works.

WinTER FLow.—No information.

DiversioN.—Above diversions.

Reguration.—No information.

Canal diverts water from Santa Clara Creek for use in irrigation near mouth of
stream.

Discharge measuremenis of St. George and Santa Clara North canal at Santa Clara,
tah, during the year ending Sept. 30, 1915.

Date. Made by— hgi(;%e . ch];risg'e.
Feet. Sec.-ft.
May 23 | Crandall and SnOW. ... ..ot ittt ce et 0.21 al.3
[S17 53 20 UG 0 I R N <3 o b.74 82

a Leak around weir control above present water level.
b New gage a few feet downstream from old one; established about Aug. 1. 1915.

Daily discharge, in second-feet, of St. George and Santa Clara North canal at Santa
Clara, Utah, for the year ending Sept. 30, 1915.

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

4.5

WDoO=IT Gt W =

Nore.—Discharge determined from a poorly defined rating curve. No attempt has been made tointer-
polate or estimate discharge for days on whieh gage was not read. Aug. 27 observer reports that the
water was out of the ditch on account of a flood.

ST. GEORGE AND SANTA CLARA SOUTH CANAL AT SANTA CLARA, UTAH.

LocatioN.—Probably in sec. 21, T. 42 S., R. 16 W., at the weir about half a mile
below head of canal and near south edge of the town of Santa Clara.

RECORDS AVAILABLE.—April 12 to September 30, 1915 (discharge measurements and
gage heights only).

Gaee.—Vertical staff a short distance above weir.
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DiscHARGE MEASUREMENTS.—Made by wadmg

CHANNEL AND coNTROL.—b-foot Cippoletti weir below gage forms the control. Point
of zero flow, zero on gage. Conditions do not warrant the use of weir formulas
to determine discharge. ’

ExXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 1.20 feet June
14 (discharge estimated roughly at 15 second-feet); minimum stage recorded,
0.52 foot August 16 (discharge, probably 3 second-feet or less). Observer reports
water out of canal on August 27 owing to storms damaging diversion works.

Winter FLOoWw.—No information.

Drverstons.—Above diversions.

REecuraTioN —Flow regulated at headworks.

Canal diverts water from Santa Clara Creek in the 8 4 of sec. 16 for irrigation of
lands near mouth of creek.

Discharge measurements of St. George and Sania Clara South canal at Santa Clara,
Utah, during the year ending Sept. 30, 1915.

Gage Dis-
Date. Made by— helght charge.

Feet. Sec.-ft.
May 23 Lynn Crandall... ..o 0. 83 8.4
Sept. 16 AL BIOW. tut e ieineie ettt iariaaeaaeaeaeree s 123 6.5

a Zero of gage is at level of crest of weir which is about smothered out by sand washing in above control.

Daily gage height, in feet, of St. George and Santa Clara South canal, for the year ending
Sept. 80, 1915.

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

1..
2..
3..
4..
5..
6.

7.

8.

9..

10...

i

NoTtE.—Observer reports water out of ditch on August 27.
MUDDY RIVER NEAR MOAPA, NEV.

LocatioN.—In the SE.  sec. 15, T. 14 8., R. 65 E., at the concrete weir about three
quarters of a mile below Home ranch and 6 miles northwest of Moapa, a short
distance below the springs that form the source of the stream. :

DrAINAGE AREA.—1,080 square miles. A large drainage area above Arrow Canyon
is tributary to Muddy River, but produces no surface run-off except during
cloud-bursts or periods of heavy rainfall.

RECORDS AvarraBrE.—July 1, 1913, to September 30, 1915.

Gace.—Stevens water-stage recorder in pool above weir.

DISCHARGE MEASUREMENTS.—Made from a foot plank below weir.

ContrOL.—A 10-foot Cippoletti weir. Point of zero flow, zero on gage.
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EXTREMES OF DISCHARGE.—Maximum discharge for the year occurred during the
night of February 10 and 11; record lost owing to tearing of paper by pencil;
stage, 1.9 feet, estimated by comparison with record obtained at station 2 miles
below (discharge, 88 second-feet); minimum stage, 1.02 feet at 8 p. m. September
21 (discharge, 37 second-feet).

1913-1915: Maximum stage recorded, 9.9 feet at 11 p. m. February 21, 1914
(discharge estimated 765 second-feet); minimum stage, 1.02 feet September 21,
1915 (discharge, 37 second-feet).

WINTER FLOW.—Stage-discharge relation not affected by ice, but stream is subject to
sudden freshets in winter.

Diversions.—Several ranch ditches above the station divert water for irrigation.

RecurarioN.—Flow affected by irrigation diversions.

Accuracy.—Records good. Rating curves are well defined except for high stages.
Flow is very uniform.

Discharge measurements of Muddy River near Moapa, Nev., during the year ending Sept.

30, 1915.
[Made by Leonard Tanner.]
Gagb Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.

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

Oct.11......... 1.24 45.8 i&‘pr._lo ......... 1.20 51 May4......... 1.13 42.4

20......... 1.28 48.1 ay13......... 1.20 45.3 22 ... 1.24 46.6

Dec.28......... 1.27 49.6 4.0, 1.13 42,2 || July 10...._.... 1.20 45.1

Mar.19......... 1.21 48.8

Daily atscharge, in second-feet, of Muddy River near Moapa, Nev., for the year ending

Sept. 30, 1915.
Day. Oct. | Nov Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug

45 47 47 50 50 54 50 46 42 46 42
45 46 47 50 50 53 47 50 42 45 42
45 46 48 50 50 53 46 50 42 47 42
45 46 47 50 50 53 46 50 42 48 41
45 47 47 50 50 52 47 50 42 47 41
46 48 47 50 50 52 50 50 42 47 42
46 48 46 50 50 52 49 50 42 45 43
43 47 46 50 50 52 51 49 42 45 45
42 47 48 50 52 52 51 49 42 45 44
43 48 48 50 52 52 42 47 43 45 46
45 48 47 50 83 52 50 44 6| 45 46
46 48 47 50 62 50 47 44 46 47 45
46 48 48 50 5819 48 438 45 45 43 46
46 48 49 50 56 48 48 44 43 44 4
47 48 50 50 55 48 50 45 45 39 42
48 48 49 50 54 49 50 45 41 39 42
48 48 50 49 54 48 50 45 40 39 43
48 48 51 49 54 48 50 45 39 39 42
48 48 50 49 53 48 50 47 39 41 42
48 48 50 49 55 48 49 47 38 46 41
44 47 50 50 56 48 48 46 39 47 37
40 46 50 49 54 47 49 47 40 54 37
40 47 50 49 54 47 49 43 41 47 38
41 47 50 49 54 48 49 49 42 54 40
42 46 50 49 54 49 49 47 43 48 42
42 46 50 49 54 51 48 46 45 43 53
44 46 50 49 53 51 46 45 45 48 61
45 46 50 49 54 50 47 46 45 4 52
45 46 50 (o7 51 47 46 46 42 51
45 47 50 58 ........ 52 47 46 46 43 50
46 [........ 50 51 1........ 51 f....... 44 ... 43 50

Nore.—Discharge determined from four rating curves well defined between 35 and 60 second-feet, appli-
cable as follows: Curve I, Oct. 11 to Dec. 20; Curve II, Dec. 24 to Feb, 10, Apr. 2 to May 14, and Jufy 11 to
Aug. 26; Curve III, Feb. 12 to Apr. 1; Curve IV, May 19 to July 6. Indirect method for shifting contro
used Oct. 1-10, Dec. 21-23, and July 7-10. Discharge Jan. 24-30, Feb. 11, May 15-18, 23-31, June 7 and 8,
and Aug-27-31 determined by comparison with the record of flow at the station above Indian Reservation.
.Mean discharge Sept. 1-30, estimated from flow at lower station, 43 second-feet.
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Monthly discharge of Muddy River near Moapa, Nev., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Aceu
Month. (totalin |y 00"
Maximum. | Minimum. | Mean, | 2cre-feet).
4 40 4.8 2,750 | A.
48 46 47.1 2,800 | A.
51 46 48.8 3,000 1 A.
67 49 50.5 3,110 | B.
83 50 54.3 3,020 | B,
54 47 50.2 3,09 | A.
52 46 487 2,900 | A.
50 44 46.8 2,880 1 B.
46 88 25 2,530 | A.
54 39 45.3 2,790 | A.
61 37 4.3 2,720 | A.
................................................................. a48.0 2,860 | B.
83 37 47.6 34, 400

a Estimated.
MUDDY RIVER ABOVE INDIAN RESERVATION, NEAR MOAPA, NEV.

Locarion.—In the SW. } sec. 26, T. 14 8., R. 65 E., about a quarter of a mile above
upper end of the Moapa River Indian Reservation. 2 miles below the station
at the Home ranch, and 5 miles west of Moapa.

DRAINAGE AREA.—1,100 square miles.

RECORDS AVAILABLE.—August 24, 1914, to September 30, 1915. Several current-
meter measurements were made in 1914 before the gage-height record was
started.

GageE.—Stevens water-stage recorder imstalled August 24, 1914. Current-meter
medsurements prior to August 24 referred to a vertical staff gage at same site and
datum.

DiscHARGE MEASUREMENTS.—Made from a foot plank about 4 feet below gage.

CHANNEL AND CONTROL.—Bed consists of sand, clay, and gravel. Banks are fairly
high but are overflowed at extreme stages, when the river flows in more than one
channel. Control is at riffle about 100 feet below gage; stage discharge relation
affected by moss growth.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year and for the
period 1914-15, 8.21 feet at 4 a. m. February 11 (discharge, 86 second-feet); mini-
mum stage recorded 1.79 feet at 6 p. m. August 21 (discharge, 37 second-feet).

WinTER FLow.—Stage discharge relation not affected by ice. Flow very uniform as
stream is fed by springs.

Drversrons.—None except one small ditch between this station and the one 2 miles
above, near the Home ranch.

Reguration.—None.

Accuracy.—Records good.

Discharge measurements of Muddy River above Indian reservation, near Moapa, Nev.,
uring the year ending Sept. 30, 1915.

[Made by Leonard Tanner.)
Gage Dis- Gage Dis. G Dis-
Date.  |neight. | charge. Date. I peight. | charge. Date. | neight. | charge.

Feet, | Sec.ft.

48.3 || July 13..
51 Aug. 16..
48.5 || Sept.5..

.- Mar. 19.
3 .. . . Apr. 10.
Mar. 15.. .| 199 146.2 || May 20,

2142°—18—wsp 409——10
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Daily discharge, in second-feet, of Muddy River above Indian reservation, near Moapa,
Nev., for the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
47 48 49 49 48 52 49 47 43 45 43 50
47 48 49 49 48 51 46 51 42 a5 43 51
47 48 49 49 48 51 47 51 43 47 42 51
47 49 49 49 47 51 46 51 44 48 42 65
47 50 49 49 47 50 48 51 43 47 42 52
48 50 49 49 47 50 50 51 43 48 43 51
47 50 48 49 47 50 50 51 42 46 44 50
4o 50 48 48 47 50 52 50 42 45 45 50
45 50 48 48 49 50 52 50 42 44 45 50
45 50 438 48 51 50 51 48 43 44 46 50
46 50 49 48 82 50 50 45 45 44 47 | 50
47 50 50 48 62 48 48 46 45 46 47 50
47 50 51 48 54 46 48 47 45 47 47 51
47 50 51 48 54 46 48 46 44 46 45 51
49 50 51 48 53 46 50 46 46 40 43 50
50 50 51 48 53 48 50 46 42 40 43 50
51 50 51 48 53 47 50 46 41 40 45 49
50 50 52 48 52 48 50 46 40 40 43 43
50 50 50 48 52 48 50 48 40 41 44 43
50 49 50 48 53 47 49 49 39 45 41 7
46 47 50 48 54 46 48 48 40 46 38 47
42 47 50 47 52 46 49 48 41 54 39 47
42 48 50 47 52 46 50 49 42 47 40 47
43 48 50 47 52 48 49 50 43 54 42 47
43 47 50 47 52 49 50 48 44 49 43 47
44 47 50 50 49 47 45 49 53 47
45 47 50 50 47 46 45 49 62 42
47 47 50 50 47 47 45 45 53 42
47 48 49 50 48 47 46 43 52 40
47 49 49 51 47 47 46 44 51 41
48 |....... 49 50 feeeen.. 45 |....... 44 51 [oneennn

Note.—Discharge determined from two rating curves well defined from 40 to 50 second-feet, one used,
Oct. 6 to Feb. 10; and June 1to Sept. 30; the other Feb. 12to May 30. Discharge Feb. 11 and May 31 deter-
mined by indirect method for shifting control. Discharge Oct. i-5, Oct. 28 to Nov. 4, Dec. 8-9, Apr. 16- 20
May 3-10, June 15-22, and July 7-9, 17, 22-25, and 28 determined by companson witki record of flow at the

ome ranch station.

Monthly discharge of Muddy River above Indian reservation, near Moapa, Nev., for
the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Aceu-
Month. (totalin Tacy.

Maximum. | Minimum. | Mean, | 2cre-feet).
OCtODRE . - .o e iieeeeieeeeaaaan 51 42 46.7 2,870 | B,
November. ... 47 48.9 2,910 | A.
December. . ..ot e 52 48 49.6 3,050 | A.
January............ ..l 65 47 43.8 3,000 | A.
February.... ... .o i 82 47 52.2 2,900 | A.
March. ..ot 52 46 48.9 3,010 | A.
.............. 52 46 48.9 2,910 | A.
.............. 51 45 48.0 2,950 | B,
.............. 46 39 43.0 2,560 | B.
.............. 54 10 45.5 2,800 | A.
L 2 62 38 45.3 2,790 | A.
September. ... ... ... ... 65 40 48.7 2,900 | A.

Theyear. ..o.oouiimmiiiiiaaeaiaaannaaas 82 38 47.9 34, 660

MUDDY RIVER AT RAILROAD PUMPING PLANT NEAR, MOAPA, NEV.

LocaTtion.—In sec. 5, T. 15 8., R. 66 E., at railroad bridge on main-line track of Salt
Lake Route, about a mile below the Indian Reservation and 1} miles south of
Moapa. About confluence of Meadow Valley Wash.

DraINAGE AREA.—Not measured.

REecorps avarmLaBie.—November 8, 1914, to September 30, 1915,
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Gaer.—Vertical staff on right bank, attached to pile of railroad bridge; read twice
daily by James Borbridge.

DiscuArRGE MEASUREMENTS.—Made from foot plank about 150 feet below gage.

CHANNEL AND CONTROL.—Bed composed of clay and sand; conditions unstable,
despite the well-defined rock reef about 200 feet downstream. Banks compara-
tively low; overflowed during freshets; one channel, however, at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.4 feet at 3 p. m. February
11, 1915 (discharge approximately 145 second-feet); minimum stage recorded,
0.34 foot at 6.30 p. m. June 20, 1915 (discharge, 29 second-feet).

WINTER FLow.—Stage-discharge relation not affected by ice.

Diversions.—Water for approximately 200 acresisdiverted at the Indian Reservation,
and for another ranch between the reservation and the station.

REecuratioNn.—None.

Accuracy.—Records good.

Discharge measurements of Muddy River at railroad pumping plant near Moapa, Nev.,
during the year ending Sept. 30, 1915.

|Made by Leonard Tanner.]
Ga Dis- Gage Dis- Gage | Dis-
Date. heig%et. charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec-ft. . Feet. | Sec.-ft.
Nov.22........ 0.62 42,2 §) Mar.13......... 0.56 44.1 || Apr.11....._...| 0.67 47.8
Dec. 29......... .75 48.2 19......... .60 44.1 || Aug. 14..... ... .58 3.5
Daily discharge, in second-feet, of Muddy River at railroad pumping plant near Moapa,
Nev., for the year ending Sept. 30, 1915.
Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
45 49 50 54 48 43 32 41 38 46
45 48 49 53 44 46 34 38 36 46
16 49 48 52 45 48 34 39 36 46
44 48 438 52 40 48 39 40 32 75
4 48 48 52 44 48 36 41 33 62
44 48 48 50 41 48 36 38 34 55
45 47 48 49 44 47 38 36 33 52
45 48 48 49 46 49 37 37 50
46 48 50 49 45 49 36 36 37 50
47 47 50 50 48 45 35 36 38 51
45 48 145 49 46 42 36 36 37 50
47 47 70 49 44 41 36 38 37 50
47 47 58 44 44 41 37 40 38 50
48 47 56 43 45 38 37 39 35 50
48 47 55 43 48 37 36 32 35 51
48 48 55 43 46 37 34 31 50
50 48 55 43 45 39 32 31 37 50
50|. 48 54 43 46 40 32 34 35 50
50 48 54 44 42 40 32 33 34 48
48 48 |7 54 44 42 40 30 37 33 49
48 43 56 41 42 42 30 39 34 48
48 48 54 40 44 42 31 48 30 48
48 47 54 44 45 43 32 40 30 48
48 47 54 45 46 43 32 45 32 47
48 46 54 46 46 42 34 44 34 47
48 47 53 50 47 40 35 43 35 46
48 47 52 49 43 39 38 42 52 43
48 48 53 48 41 40 37 41 48 44
48 651 ...... 49 43 37 39 38 45 39
48 62 [........ 51 42 33 40 37 45 40
49 51 |eeennnn. 53 N (R 36 fouae...- 38 46 ... ...

Note.—Discharge determined from three rating curves fairly well defined between 35 and 55 second-feet,
and used as follows: Curve I, Nov. 7to Feb. 10and Sept, 5-30; Curve II, Feb. 13 to May 20; Curvelll, May
27 t<t> S?pt. 3. Discharge Feb. 11and 12, May 21-26, and Sept. 4 determined by indirect methods for shifting
control,
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Monthly discharge of Muddy River at railroad pumping plant near Moapa, Nev., for the
year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off cot-
Month. (totalin racy.
Maximum. | Minimum. | Mean. acre-foet).
46 43 4.4 2,030 | A.
50 44 47.1 2,900 | A,
65 47 48.8 3,000 | B.
135 48 55.9 3,100 | B.
54 40 47.4 2,910 [ A.
48 40 44.4 2,640 | A.
49 33 42.0 2,580 | B.
40 30 34.9 2,080 ; C.
48 31 38.3 2,360 | C.
52 30 36.8 2,260 | B.
75 39 49.4 2,90 | B.
135 30 44.4 28, 800

MUDDY RIVER NEAR ST. THOMAS, NEV.

Location.—In sec. 13, T. 17 8., R. 68 E., about a quarter of a mile above the con-
fluence of Muddy River with the Virgin and 14 miles below St. Thomas, Nev.

DRAINAGE AREA.—3,980 square miles.

Recorps avarnaBreE.—May 23, 1913, to September 30, 1915.

Gage—Vertical staff on right bank about a quarter of a mile above the mouth of the
stream; read once daily by J. H. Foxley. Installed March 15, 1914, to replace
the gage washed out on February 22, 1914. The gage used May 23, 1913, to Feb-
ruary 22, 1914, was a vertical staff half a mile upstream from the present site.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed consists of clay and mud; shifting; channel
greatly changed by floods.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year, 6.25 feet during
night of February 11 (discharge about 820 second-feet); minimum stage recorded,
2.55 feet June 9 (discharge, 0.6 second-foot); minimum discharge recorded,
0.1 second-foot August 3-26 (stage, 3.05 feet); minimum stage and discharge do
not occur simultaneously owing to shifting channel conditions.

1913-1915: Maximum discharge occurred about 6 a. m. February 22, 1914,
determined later by use of Kutter’s formula to be about 6,500 second-feet; stage
probably between 8 and 9 feet. Water standing in pools June 1 and 2, and Au-
gust 11, 12, 19, 21 and 30, 1913.

WintER FLOW.—Stage-discharge relation not affected by ice.

DiversioNs.—Below all diversions. At times a small amount of waste water from
the St. Thomas district returns below station.

ReguratioN.—None except that caused by irrigation.

Accuracy.—Records only fair; flood estimates roughly approximate.

Discharge measurements of Muddy River near St. Thomas, Nev., during the year ending
Sept. 80, 1915.

[Made by Leonard Tanner.]

‘Gage | Dis- Gage | Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft. Feet, | Secqt.
Jan. 17......... 3.39 25.7 | Mar.25......... 2.92 7.8 May 8.......... 4.90 238
| ¥ 3.47 32.6 || May7...ce..... 5.00 297 Aug. 26......... 3.08 .2
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Daily discharge, tn second-feet, of Muddy River near St. Thomas, Nev., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec Jan. Feb. | Mar Apr, May. | June. | July. | Aug.
1.8 10 15 18 45 41 5.5 10 2.9 |. .
2.5 10 17 15 43 38 5.0 30 2.5 .
2.5 11 20 27 47 39 4.1 38 2.2 1
4.5 12 21 34 45 38 3.5 35 1.3 .1
5.8 10 22 36 45 38 3.3 40 ‘1. [ PR .1
4.5 10 20 37 43 35 2.9 70 1. .1
4.5 10 20 35 43 38 29| 283 . .1
4.5 12 20 38 45 32 2.5} 253 1. .1
5.8 131 21 34 47 33 3.1 132 .6 .1
4.5 11 20 35 49 35 24| 115 .1
4.5 13 20 37 107 33 2.5 100 .1
5.8 13 20 39 387 34 2.9 80 .1
4.5 13 .2 35 80 35 2.5 74 .1
5.8 12 22 37 31 3.5 63 .1
4.5 12 23 35 56 25 6.2 58 .1
4.5 12 20 38 58 25 10 34 .1
4.5 12 22 30 54 20 9.4 28 .1
5.8 13 22 33 49 18 8.5 20 .1
7.0 12 22 35 54 16 7.0 18 .1
5.8 12 21 33 54 15 7.6 15 .1
7.0 12 22 31 49 14 7.0 13 .1

10 12 23 31 4 13 6.5 12 | .1
5.8 12 25 29 47 13 7.9 9.1 ] .1
10 12 23 31 45 12 7.6 8.5 |. -2
10 13 25 32 47 7.6 5.8 8.5 .2
7.0 12 23 31 49 8.5 6.5 A PO (O .2
8.5 12 22 46 9.1 7.0 7.0 .
5.8 13 22 45 8.2 7.6 10
7.0 14 21 70 leeceenes 7.2 7.0 7.6 |.
7.0 15 20 62 | ..iea.. 7.6 8.5 5.8 .
10 eeeaen.. 25 45 {eeannns 58 ....... 3.3

NotE.—Daily discharge determined from two rating curves as follows: One curve fairly well defined up
to 300 second-feet used October 1 to June 10, The curve used July 9 to August 26 is defined only at the
lower end and discharge over half a second-foot is roughly approximate.

Monthly discharge of Muddy River near St. Thomas, Nev., for the year ending Sept. 30,
1915.

Discharge in second-feet.

Run-off
Month, (total in ‘r"ajc"’;'
Maximum. | Minimum. | Mean. . acre-feet).
1.8 5.86 360 | D.
10 12.0 714 | C.
15 21.3 1,310 | C.
15 34.8 2,140 | C.
43 63.7 3,540 | C.
5.8 23.4 1,440 | C.
2.4 5.56 3311 C.
3.3 51.2 3,150 | C.
.6 1.45 28 | D.
.2 9.91 452
.1 . .49 25

Nom.—Discharge July 25-31 estimated at 25 second-feet; Aug. 1, and 2, at 5 second-feet.

WILLIAMS RIVER BASIN.
WILLIAMS RIVER NEAR SWANSEA, ARIZ.

Location.—In canyon a mile below Planet mine 9 miles northwest of Swansea, Yuma
County, and .28 miles north of Bouse.

DrAINAGE AREA.—Not measured.

REcorDs AvAmLABLE.—September 26, 1910, to December 31, 1915, when station was
discontinued.
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Gaee.—Staff in four sections; two low-water sections on right bank a short distance
above cable; upper sections bolted to cliffs on left bank just above cable; read by
L. G. Martinez. Auxiliary staff gage installed March 25, 1915, on right bank at
datum 0.45 feet above that of regular gage, was read until July 9, 1915, when
observations were resumed on original gage.

Discaarce MEAsUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND conTROL.—Shifting sand; wide nonsensitive section. Permanent
spring discharging about 14 second-feet just above station.

EXTREMES OF DISCHARGE.—1910-1915: Maximum stage recorded during year, 7.50
feet at 8.30 a. m. January 30, 1915 (discharge, determined from extension of rating
curve, about 9,000 second-feet); minimum stage bears no definite relation to
minimum discharge because of shifting control; a minimum discharge about 14
second-feet occurred at numerous times during 1914 and the period covered by
records.

Drversrons.—Sufficient water to irrigate a few acres of land is diverted at ranch about
a mile above station. Desert claim of about 500 acres about 20 miles above
station has been partly irrigated, principally from flood water; othersmall ranches
above station pump water from river sands.

Accuracy.—Records poor on account of shifting control and lack of discharge measure-
ments. Gage read once daily to half tenths. Discharge determined by indirect
method for shifting control. Upper part of standard rating surve determined by
extending area and mean velocity curves. Data insufficient for determination of
daily or monthly discharge irom October 1 to December 31, 1915.

Discharge measurements of Williams River near Swansee, Ariz., during the period Oct. 1,
1914, to Dec. 31, 1915.

[Made by M. D. Anderson.]
Gage Dis- Gage Dis-
Date. height.| charge. Date. height. | charge.
Feet. Sec.ft.
3.30 48.0
3.15 14.5

Daily discharge, in second-feet, of Williams River near Swansea, Ariz., for the year ending
Sept. 30, 1915.

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

22 | 1,060 75 36 14 120 36 25 14
22 15 48 48 14 120 36 36 120
22 | 3,000 25 48 14 135 25 36

22 155 210 48 63 135 25 36 36
20 155 170 36 270 135 25 36 36
20 155 190 36 170 135 25 36 36
20 120 335 36 170 135 25 36 36
20 20 210 36 170 135 25 36 36
20 75 170 36 270 135 14 36 36
20 65 170 36 155 135 14 36 36

161, 135 36 120 135 14 25 36

105 25 120 120 14 25 36

25 120 77 14 25 36

75 25 120 63 14 25 36

75 25 120 63 14 25 36

75 36 120 63 14 25 36

48 36 120 63 14 25 25

48 36 120 63 25 25 25

48 36 120 63 155 25 25

48 25 120 48 130 25 25

48 25 120 48 36 25 25

60 22 34 36 14 90 48 210 25 14
46 22 34 36 14 90 36 36 25 14
46 22 34 36 14 90 36 25 25 14
46 22 22 36 14 90 36 25 14 14
46 22 22 36 14 90 36 25 14 14
34 (.a.... 22 36 feaeeann 120 |....... 25 14 .......
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Datly gage height, in feet, of Williams River near Swansea, Ariz., from Oct. 1 to Dec. 81,

Day. Oct. { Nov. | Dec Day. Oct. | Nov. | Dec Day. Oct. | Nov. | Dec.
3.8 4.0 4.05 3.85| 4.0 4.0 3.95]| 4.0 3.95
3.8 4.0 4.05 3.85| 4.0 4.0 3.951 4.05 3.95
3.8 4.0 4.0 3.85] 4.0 4.0 3:95 | 4.05 3.95
3.8 4.0 4.0 3.9 4.0 4.0 3.95| 4.05 3.95
3.85| 4.0 4.0 3.9 4.05 4.0 3.95] 4.05 3.9
3.85| 4.05 4.0 16......... 3.9 4.05 4.0 3.95 | 4.05 3.9
3.85| 4.0 4.0 | 17......... 3.9 4.05 3.95 4.0 4.05 3.85
3.85 ] 4.0 4.0 18, ceuen.. 3.9 4.05 3.95 4.0 4.05 3.85
3.85| 4.05 4.0 19......... 39 4 05 3.95 4.0 4.05 3.85
3.85| 4.05 4.0 20...cnnens 3.9 4.05 3.95 28 4.05 3.85

N | 2 PO 3.8

Monthly discharge of Williams River near Swansea, Ariz., for the year ending Sept. 30,

1915.
Discharge in second-feet.
chare Run-oft |, ..
Month, (total in racy.
Maximum.| Minimum. | Mean, | 2cre-feet).
October. . 100 22 33 2,030 | D.
34 22 26.4 1,570 | D.
47 22 29.8 1,830 | D,
.. 8,100 15 379 23,300 | D.
........................ .. 7,220 50 | 1,070 59,500 | D.
................... - 335 25 106 6,520 | D.
................... 48 14 31.3 1,860 | D,
270 14 122 7,500 | D.
36 95.3 5,670 | D.
210 14 35.3 2,170 | D,
36 14 28.5 1,750 | D.
120 14 33 1,960 | D.
The YOaT . e vuurnencaaaranaiirccnaccenanns 8,100 14 160 116, 000

GILA RIVER BASIN.
GILA RIVER NEAR DUNCAN, ARIZ.

LocatioNn.—Inthe N. W. 1sec. 21, T. 19 8., R. 20 W., Grant County, N. Mex., at lower
end of a box canyon, 1,000 feet above heading of Sunset canal, about 7} miles
east of Arizona-New Mexico State line and 15 miles above Duncan.

DramNAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1914 to September 30, 1915 when station was dis-
continued.

GaGE.—Stevens water-stage recorder attached to vertical ledge on left bank.

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

CHANNEL AND cONTROL.—Sand and gravel; very unstable at high stages. Banks not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the period covered by the
records, 8.1 feet at 9 p. m., December 20, 1914 (discharge not determined); mini-
mum stage bears no definite relation to minimum discharge because of shifting
control. The minimum discharge for the period covered by these records was 40
second-feet and occurred on several days during September, 1915.

Drversion.—Many diversions for irrigation are made above station; no data regard-
ing actual amount.

Accuracy.—Records poor, because of shifting control and lack of discharge meas-
urements at high stages.
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Discharge measurements of Gila River near Duncan, Ariz., during the period Oct. 1,1914
to Nov. 17, 1915.

[Made by J. B. Spiegel.] .
Gage Dis- Gage Dis- Gage | Dis

Date. height. | charge. Date. height. | charge. Date. height. | charge.
1914. Feet. | Sec.-ft. 1915, Feet. | Sec.ft. 1915 Feet. |Sec.-feet
Oct. 17........] 2.78 239 3.46 1,350 (| July 23........ 4.1 506
Nov. 20........ 3.39 308 3.49 1,450 || Aug. 29........ 2.5 226
20........ 3.4 326 3.8 1,480 || 29........ 2.5 234
1915. 17........] 3.8 1,480 || Sept. 2. ...... 2.65 156
Jan. 8......... 3.03 532 20....eoef 3.54 1,230 || Oct. 20 ... .... 2.40 93
......... 3.03 562 20..0cneef 3.53 1,180 20..iaans 2.40 97
Feb. 11 ........ 2.83 771 || June 3.........|] 3.4 201 || Nov. 17........ 2.43 108
........ 2.81 712 cevenens] 3.4 281 17.. ... 2,43 112
Daily discharge, in second-feet, of Gila River near Duncan, Ariz., for the years edning

Sept. 30, 1914-15.
Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
1914.

60 230 170 515 610 || 16....... 63 60 980 245 265
60 218 890 455 515 )| 17....... 69 69 400 225
60 207 | 1,560 420 455 || 18....... 63 74| 1,740 515 225
60 218 ] 1,280 400 425 |1 19....... 82 495 645 515 225
60 207 | 1,280 515 425 || 20....... 90 110 | 3,000 455 205
60 175 800 400 350 {| 21....... 78 105 [ 1,860 680 225
60 148 610 350 325 || 22....... 69 95 935 | 1,180 245
60 143 645 305 305 || 23....... 78 94 | 1,230 980 225
60 138 610 190 265 || 24....... 304 74| 1,030 720 205
60 124 610 155 245 1 25....... 304 55 | 1,440 1,330 205
74 119 720 140 245 | 26....... 254 48] 1,180 845 205
66 111 720 170 265 |1 27....... 230 43 930 935 205
52 86 610 170 225 1) 28....... 207 32 1,030 680 190
50 77 645 205 225 || 29....... 170 38 800 610 190
63 66 800 245 245 |) 80....... 160 115 800 | 1,030 190

31....... 241 leaiails 645 845 |.einunnn

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

1914-15.

950 © 150
1,000 130
1,000 100
900 100
860 80
720 70
660 60
640 55
620 55
610 50
549 50
530 45
600 45
680 40
720 40
680 45
720 40
630 120
680 230
630 700
600 330
550 270
500 250
470 250
470 220
470 170
490 170
470 170
460 170
420 170

£330 I DR 170 |eaeenns

Norte.—Discharge determined from a poorly defined rating curve and by indirect method for shifting

control.

discharge for these d:

other stations.

Gage heights missing. May 1-10 and June 19-22, 1914, July 14-22 and July 26 to Aug. 28, 1915,
ays and also Sept. 7-17, 1915, determined by comparison with records of flow at
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Monthly discharge of Gila River near Duncan, Ariz., for years ending Sept. 80, 1914-15.

Discharge in second-feet. Run-oft A
Month. (fotalin |10
i i Mean. | acre-feet). | F2CY-
109 6,700 | D

126 7,500 | C

1,000 61,500 [ D

32,900 | D

278 16,500 | C.

413 125,000

720 44,300 { D.

22, D.

270 9,640 | D.

762 12,100 | D.

1,390 49,600 | D.

1,800 111,000 | D.

1,620 96, D.

649 39, D.

229 13,600 | D.

545 33, D.

387 23,800 | D.

146 8,690 | D

Nore.—Msan discharge for May and June, 1914, and for July, August, and September, 1915, estimated
by comparison with records obtained at other stations.

GILA RIVER AT GUTHRIE, ARIZ.

Location.—In sec. 3, T. 6 8., R. 30 E., about 1,500 feet above Arizona & New
Mexico Railroad bridge at Guthrie, Greenlee County, and 8 miles above junc-
tion of Gila and San Francisco rivers.

DraINAGE AREA,—Not measured.

Recorps AvarmLaBLE.—November 6, 1910, to September 30, 1915.

GagE.—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
railroad bridge, which was used prior to that date.

DiscHARGE MEASUREMENTS.—Made from cable 1,000 feet below gage or by wading.

CHANNEL AND coNTROL.—Sand and gravel; shifts at high stages. Semipermanent
control at low stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
11.4 feet at 7 p. m., December 20 (discharge, determined from extension of
rating curve, about 16,500 second-feet); minimum stage, from water-stage recorder,
0.80 feet at 1 p. m., July 16 (discharge, 30 second-feet).

1910-1915: Maximum stage and discharge occurred December 20, 1914 (see
above); minimum discharge, 18.0 second-feet May 21, 1914; minimum stages for
different years not comparable because of shifting control.

Diverstons.—Sufficient water to 1rnga.te about 7,000 acres of land is diverted from
stream above station.

Accuracy.—Records good for October, November, May, June, and July; fair for
March and August, and poor for December, January, and February.

Discharge measurements of Gila River at Guthrie, Ariz., during the year ending Sept. 30,
. 1915.

Date. Made by— hgi};ﬁt. ch]?x:-sge. Date. Made by— gg}gﬁt clln)alige.
Feet. | Sec.-ft. Feet Sec.-ft
.35 311 || Apr. 13 4.99 | "1,790
3.20 207 15 5.00 2,050
3.65 328 19 4.25 1,080
3.55 343 19 28 1,140
3.68 721 || June 2 2.17 225
3.67 718 2 17 219
3.79 873 || Tuty 22 1.10 53
3.76 | . 907 22 1.10 54
4.31 1,390 || Aug. 26 2.93 340
4.31 1,40 26 2.97 348
4.97 1,980 || Sept. 25 2.5 169
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Daily discharge, tn second-feet, of Gila River at Guthrie, Ariz., for the year ending Sept.

30, 1915.
Day. Oct. [ Nov. | Dec. | Jan. { Feb. [ Mar. | Apr. { May. { June. | July. | Aug. | Sept.
6,350 | 1,280 | 2,970 765 245 44 520 225
4,350 } 1,230 | 2,760 790 220 40 450 200
3,250 | 1,360 | 2,500 740 40 430 200
2,900 | 1,410 | 2,630 | 640 210 40| 330 90
2,320 [ 1,360 [ 2,690 | 610| 215 40| 300 140
1,650 | 1,280 | 2,900 570 215 38 300 100
1,230 | 1,320 { 3,110 | 570 | 220 36 315 80
1,040 | 1,320 | 2,970 550 210 341,520 100
895 | 1,230 | 2,500 550 [ 200 33| 1,270 85
825 11,190 1 2,320 | 550 185 33 850 80
760 | 1,190 | 2,080 510 170 33 625 80
790 | 1,410 | 2,020 530 150 32 540 95
1,000 | 1,410 | 2,000 | 550 | 135 32| 500 90
965 | 1,230 | 2,000 575 130 32 430 85
90 | 2,020 595 125 31 450 100
1,620 595 120 30 540 90
1,580 550 110 30 330 90
1,320 530 105 55 315 300
1,100 510 100 70 210 130
1,000 490 100 100 150 500
. 1,000 455 100 55 125 410
22.. 1,060 420 95 80 150 360
23. 1,060 390 85 155 150 240
4. 1,030 365 85 400 150 200
25. 950 345 80 | 1,760 160 170
26 895 335 751 5,300 300 150
27 y 815 325 75| 2,950 210 140
28 765 320 75 ] 3,080 200 135
29 200 220 | 2,150 170 715 310 70 | 1,360 235 125
30 195 | 225 | 1,720 | 3,850 715 275 55 870 | 230 120
. 31 220 i....... 1,420 (13,500 [.......| 3,040 |....... 265 |ouen..e 640 230 |.......

NOTE.—Dischariglgdetermined by indirect method for shifting contro! and by use of two rating curves,
each fairly well defined below 3,000 second-feet. Discharge Oct. 7-15, 17-19, Aug. 19-25 and Aug. 29 to
Sept. 15 estimated, because of missing gage heights, from records at other stations. Determinations for
the floods of Dec. 20-25 and Jan. 30 to Feb. 1 are not accurate.

Monthly discharge of Gila River at Guthrie, Ariz., for the year ending Sept. 30, 1915,

Discharge in second-feet.
Run-off Acen.
Month. (totalin j7,.0"
Maximum. | Minimum, | Mean, | 8cre-feet).
4,150 | - 116 689 42,400 | B.
1,420 190 386 23,000 | B.
15,000 205 2,950 181,000 | D.
13,500 74 941 8 D.
6,350 760 1,840 102,000 | D.
3,670 1,190 1,840 113,000 | C.
3,110 715 1,770 105,000 | C.
790 265 502 30,900 | B.
245 55 139 8,300 | B.
5,300 30 564 34,700 | B.
1,520 125 404 24,800 | C.
80 164 9,800 | B.
15,000 30 1,010 733, 000

GILA RIVER NEAR SOLOMONVILLE, ARIZ.

LocarioN.—In the NE. %sec. 31, T. 6 S., R. 28 E., about a mile below intake of
Brown canal and 10 miles above Solomonville, Graham County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 21, 1914, to September 30, 1915,

GacE.—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.—Sand and fine silt; shifts at high stages, Control at Iow
stages is the rapids below gage.
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EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
8.6 feet at 10 a. m. December 20 (discharge 40,800 second-feet); minimum stage,
from water-stage recorder, 0.75 feet on June 2, 3, and 14 (discharge, 80 second-feet).

1914-15: Maximum stage and discharge same as for 1915 (see above); minimum
stage, from water-stage recorder, 0.56 foot on June 29, 1914 (discharge, 64 second-

feet).
Diversions.—Brown canal which is used to irrigate a few hundred acres on the
north side of the river heads about 1 mile above station. See p. —. About

7,000 acres are irrigated from this stream above the station at Guthrie.
Accuracy.—Records good except for months of July and December, for which they
are fair.

Discharge measurements of Gila River near Solomonville, Ariz., during the year ending
Sept. 30, 1915.

- Gage | Dis- - Gage | Dis-
Date. Made by height. | charge. || Date: Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
2.65 3,670 || Apr. 2| 7. B. Spiegel........... 3.42 5,920
1.35 649 30 do... .| 2.43 2,28
.38 ....do. 2.43 | 2,310
1.37 2.18 1,160
.95 4 2.24 1,270
.94 ot 191 801
2.92 . 1.91 798
2.88 . 1.45 418
1.36 .| 1.45 399
1.35 . .80 97
3.42 . .78 96
3.24 .78
2.23 1.78| 1,130
2.23 I 1.78| 1,020
2.43 0 1.20 396
2.48 i 1.20 427
2.54 1.29 473
2.54 27 . 1.29 474
. 3.55 1
-

Daily discharge, in second-feet, of Gila River near Solomonuwille, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
340 | 385 | 2,200 [10,200 | 2,780 | 6,300 | 2,370 | 520 90 | 1, 340
310 450 | 2,000 | 6,300 | 2,840 | 6,080 | 2,100 500 80 810 340
310 | 460 | 1,730 | 5,620 | 2900 | 5,620 | 1,550 | 490 | 80| 700| 340
310 | 440 | 1,560 | 5,620 | 2,900 | 5,850 [ 1,220 | 480 | 95| 87| 230
290 | 425 |1,440 | 3,850 | 2,840 | 6,300 | 1,150 | 475 9% | 700 230
280 400 | 1,300 | 3, 2,720 | 6,520 | 1,100 470 90 595 215
280 | 390 | 1,200 | 2,480 | 2,720 | 7,120 | 1,1 440| 100 | 700 195
280 | 370 | 1,080 | 2,180 | 2,660 | 6, 1,140 | 420 95 | 1,990 190
280 | 350 | 1,000 | 1,980 | 2,600 | 5,850 | 1,060 | 400 | 95 | 2,500 175
290 | 340 | 950 | 1,830 | 2,690 | 4, 1,030) 390( 95| 1580( 170
1,880 | 330 | 875(1,880] 2,660 (4,400 {1,020 365| 90 | 1,140 170

5,000 [ 330 | 815 2,480 3,200 | 4,200 1,040 | 355 85| '810| 165
2,350 340 770 | 3,350 | 3,050 | 3,850 | 1,200 340 85 755 160
1,460 | 330 | 735)2900| 2750 | 3,850 | 1,180 | 330 | 80| 700| 155
1,140 | 315| 710 2,600 | 2,660 | 4,020 | 1,200 | 290 | 100 | 590 150
995 | 206 | 710 (2,300 2,900 (3,570 {1,220 280| 95| 645 150
850 290 700.| 2,300 | 3,680 | 3,100 | 1,200 275 100 535 150
720 660 | 2,600 | 4,200 | 2,800 | 1,120 | 255 | 155 | 485| 490
680 [12,500 | 630 | 3,350 | 4,400 | 2,480 | 1,060 | 250 | 205 | 400 490
31,000 | 605 | 7,400 | 5,000 | 2,500 | 1,000 | 245| 339| 340| 810

570 |21, 600 595 | 8,600 | 4,800 | 2,500 820 205 545 315
535 [21,000 | 605 | 5,400 | 4,200 | 2,550 | 890 | 180|1,260| 315| 595
510 (21,000 615 | 3,850 | 3,850 | 2,580 840 175 0 290 390
490 (19, 600 625 | 3,350 | 4,400 | 2,580 800 160 980 290 390
465 |15, 200 640 | 3,200 | 6,080 | 2,400 760 150 | 3,400 275 595

440 [10,600 | 605 | 2,900 | 7,700 | 2,300 | 740 | 140 [12,500 | 315
425 5,750 | 605 | 2900 | 8,600 | 2,180 | 700 | 1 ;250 | 370 | 490
410 | 6,000 605 | 3,050 8,180 | 2, 655 110 | 4,100 400 390
385 | 4,780 | 650 7,760 | 2,800 | 615 | 100| 1,980 | 400| 390
385 | 3,330 (22,300 |. . 576 100 | 1,380 370 345
veee.| 2,670 [18,500 545 |....... 1,000 | 370 |.......

Note.—Discharge determined by indirect method for shifting control and by use of four well-defined
rating curves. Discharge July 27-31 estimated, because of missing gage heights, by comparison with
records obtained at stations upstream.
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Monthly discharge of Gila River near Solomonwille, Ariz., for the year ending Sept. 30, 1915,

Discharge in second-feet.
Run-off Accu-
Month, (totalin ac
.| Minimum. | Mean. acre-feet). v
205 1,460 89,800 | B.
280 77 46,200 | B.
200 5,860 360,000 | C
595 2,200 135,000 | B
1,830 3,840 213,000 | B
2,600 4,280 263,000 | B
2,180 3,990 237,000 | B,
545 1, 65,200 | B.
100 300 17,800 | B.
80 1,170 71,900 | D.
290 695 42,700 | B.
150 342 20,400 | B.
80 216 1, 560, 000

GILA RIVER NEAR SAN CARLOS, ARIZ,

LocartoN.—One mile above dam site in box canyon on San Carlos Indian Reserva-
tion, 6 miles below San Carlos Indian Agency.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 29, 1914, to September 30, 1915, at present site; 1899
to 1905 at a point half a mile south of the Indian Agency at San Carlos and below
San Carlos Creek; August 17, 1910, to February 5, 1911, at a point just below the
Arizona & Eastern Railroad bridge and half a mile above San Carlos Creek.

Gace.—Stevens water-stage recorder installed over float box bolted to ledge on left
side of river. Gage was carried away by flood of December 18, 1914, and replaced
at same datum September 11, 1915.

DISCHARGE MEASUREMENTS.—Made from cable about half a mile above gage or by
wading near gage.

CHANNEL AND CONTROL.—Bed composed of sand and gravel. Semi-permanent con-
trol afforded by rapids over bed rock just below station; shifts during extreme
high water.

EXTREMES OF DISCHARGE.—Maximum stage during year, from high water marks,
16.4 feet about December 20, 1914 (discharge, 42,000 second-feet); minimum
stage, from water-stage recorder, 0.80 foot at 6 p. m. September 11 (discharge,
57 second-feet).

1914-1915 maximum stage and discharge in 1915 (see preceding paragraph);
minimum stage 0.15 foot, July 1, 1914 (discharge, 1 second-foot).

DiverstoNs.—Water for irrigating about 30,000 acres is diverted from river in valley
just above station. At times this diversion reduces the low flow practically to
zero at the station. About 7,000 acres are irrigated from this stream above the

station at Guthrie,
Accuracy.—Records fair for September and October and good for November; those

for remainder of year are rough estimates.

Discharge measurements of Gila River near San Carlos, Ariz., during the year ending Sept.

30, 1915.
Date. Made by— rorf® | oo, || Date. Made by— oS |
Feet. | Sec.-ft Sec.ft.
Oct. 51 7J.B. Spiegel........... 8.55| 6,540 || June 11 7 208
2. ,..d .| 3.00 490 11 211
Nov. 3 |..... 2.70 389 || July 2 28
16 Anderson and Spiegel..[ 4.27 1,180 21. 28
Dec. 18 | J. B. Spiegel.ee........ 3.00 489 |i Aug. 6. 822
8 do. 3.05 510 || Sept. 11 57
2.71 516 23 556
2.71 494 23 548
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Daily discharge, in second-feet, of Gila River near San Carlos, Ariz., for the year ending
Sept. 80, 1915.

Dec.

Jan.

Aug. | Sept.

Norg.—Discharge Oct. 1 to Dec. 18 and Sept. 17-30 determined from a well-defined rating curve; Sept.

11-16, from a parallel curve through the measurement of Sept. 11.

14,000 second-feet; Sept. 1-10 as in table.

Mean discharge Dee. 19-31, estimated

Monthly discharge of Gila River near San Carlos, Ariz., for the year ending Sept. 80, 1915.

Discharge in second-feet.

Run-off

: Accu-
Month. (totalin
Minimum, | Mean acre-feet). racy.
1,170 71,900 | C.
781 46,500 | B.
6,180 380, 000
2,420 ,000
3,950 219,000
3,570 , 000
3,870 230,000
1,130 69, 500
193 11, 500
907 55,800
500 30, 700
267 15,900 | C.
............ 2,100 { 1,500,000

NoTE.—Mean discharge January to August estimated by comparison with records obtained at other
stations on this stream and from miscellaneous discharge measurements.
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GILA RIVER AT KELVIN, ARIZ,

Location.—In sec. 12, T. 4 8., R. 13 E., about half a mile below the mouth of Mineral
Creek, a mile below Kelvin,! Pinal County, and 25 miles above Florence, Ariz.

DraiNAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 26, 1911, to September 30, 1915.

GaGE.—Stevens water-stage recorder installed June 15, 1914, on left bank half a mile
above the original gage and referred to new datum. The original gage, an inclined
staff fastened to basalt ledge on right bank opposite observer’s house, was de-
stroyed by the flood March 8, 1911, and replaced by painting the graduations on
the ledge a few feet downstream. November 23, 1911, an inclined staff for low-
water readings was fastened to the rock at the same location as first gage, and on
September 20, 1912, an auxiliary vertical staff for low-water readings was installed
on left bank opposite the inclined section. All gages previous to present gage
were referred to same datum.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge about 13 miles above
gage or by wading near gage.

CHANNEL AND CONTROL.—Shifting sand. Semipermanent control at new site.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet on De-
cember 24 (discharge, about 90,000 second-feet); minimum stage, 1.7 feet July 17
(discharge, 45 second-feet).

1911-1915: Maximum stage and discharge same as for 1915 (see above); mini-
mum discharge June 29 to July 11, 1913, 0 second-feet.

DiversioNs.—About 30,000 acres are irrigated from this stream between this station

_and Guthrie, and about 7,000 acres above Guthrie.

Accuracy.—Records poor, owing to poor definition ofrating curves for high stages,
except for the months of October, November, and September, for which they are
fair.

Discharge measurements of Gila River at Kelvin, Ariz., during the year ending Sept. 30,

1915.
. - Gage Dis- . Gage | Dis-

Date. Made by height. | charge. Date. Made by helght. |charge.
Feet. | Sec.ft, Feet. | Sec.ft.
Oct. g C. CdJacob | 3751 73,330 || May 5.25| 1,480
.............. ..l 3.40 2, 42 , 16!
31 | M. D. Anderson 2.02| 512 3.12| * 1,040
Nov. 19 [ C. C. Jacob.... | 2,34 834 3.12| 1,100
Dec. 12 | M. D, Anderson, 1.90 494 2,71 466
Jan. 7| Wallace Adams........ 3.82 2,920 2.71 507
.| 3.06 954 2.77 547
982 2.77 505
Feb. 3,690 || June 2.28 231
Mar. 3,620 || July 1.86 69
3,620 || Aug. 2.70 922
Apr. 5,920 2.70 949
5,640 2.75| 1,020
5,120 }| Sept. 1 2.05 233
5,070 2.04 218
2,070 2.03 224
May 1,640 2.03 216
1,600 2.28 430

1,530

1 Ray Junction on Arizona & Eastern Railroad.
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Daily discharge, in second-feet, of Gila River at Kelvin, Ariz., for the year ending Sept.

80, 1915.
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June | July | Aug. | Sept.
3,460 | 6,250 {2,030 | 480 70 | 1,750 235
3,620 | 5,800 [ 2,130 | - 460 70 | 1,450 200
3,460 | 5,800 | 2, 430 60 {1,260 165
3,180 | 5,040 | 2,030 395 60 {1,170 165
3,050 | 4,930 | 1,930 440 60 | 2,340 135
2,930 | 6,250 | 1,740 | 405 60 | 1,170 135
2,930 { 7,300 | 1,550 380 60 | 1,260 105
2,950 | 8,000 | 1,550 | 350 60 | 1,000 105
3,050 | 6,940 | 1,550 | 330 60 | 1,620 105
2,000 | 5,580 | 1,420 | 310 60 | 2,800 (1
3,050 | 4,120 | 1,300 | 290 50 | 2,025 75
3,050 | 3,460 | 1,300 270 70 {1,620 75
3,180 13,320 | 1,150 [ 255 | 120 [ 1,500 7
3,180 | 37460 | 1,040 | 240 | 60 | 1,170 75
2,030 (3,320 1,150 [ 230 60 | 1,170 60
650 | 1,250 | 400 | 1,430 | 1,650 | 2,930 | 3,460 | 1,300 | 230 60 | 1,080 60
570 | 1,190 | 400 | 1,430 | 1,490 | 3,180 | 3,050 | 1,300 | 225 45| 935 60
1,020 1 9,480 | 1,220 | 1,490 | 3,460 ! 3,690 | 1,040 | 220 70| 85| 200
480 | 815 (30,300 | 1,220 | 2,690 | 3,770 | 3,690 | 1,040 | 215} 230 5 445
460 725 182, 1,020 [18,000 | 4,120 | 3,570 930 210 300 795 660
470 680 (82,000 { 1,020 {25,000 | 4,300 | 2,690 850 197 640 725 605
490 54,000 | 1,020 {18,000 | 4,930 | 2,690 | 700} 170{ 4801 595| 660
500 | 640 89,000 | 1,020 {12,800 { 4,930 | 2,460 [ 630 | 165| 840 550| 660
520 600 (90,000 { 1,020 | 9,000 | 5,040 | 2,810 570 135 | 1,320 490 550
530 | 560 |51,000 [ 1,020 | 5,800 | 4,510 [ 2,570 | 570 | 126 | 5,550 | 445 | 1,350
550 | 525 135,500 | 1,020 { 3,460 | 4,120 | 2,240 | 525 120 13,000 ] 445 550
560 | 450 28,800 | 1,020 | 3,460 | 5,360 | 2,030 [ 525 | 120 {14,500 | 445 660
560 490 123,600 | 1,020 | 3,460 { 4,510 { 2,030 525 120 { 9,700 660 550
560 450 (20,000 (20,400 4,510 | 2,130 520 100 | 8,300 550 445
560 450 |14, 700 |53, 500 , 360 | 2,130 515 4, 1t 445 445
560 |....... 10, 500 |58, 800 , 800 [....... 505 {....... 2, 340 |...... .

Nore.—Discharge determined from several fairly well defined rating curves and by indirect method for
shifting control. scharge Oct. 9-31 determined by comparison with records obtained at upper Gila

River stations. Determinations exceeding 10, 000 second-feet rough.

Monthly discharge of Gile River at Kelvin, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet.
' Run-off ...
Month. (totalin racy
Maximum. | Minimum. | Mean, | 8cre-feet).
8, 800 120 1,300 79,900 | C.
3,700 370 810 48,200 | C.
90, 000 400 | 20,400 [ 1,250,000 | D.
58, 800 1,020 6,330 389,000 { D.
32, 500 1,100 7,420 412,000 i D,
5,800 2,930 3,800 ,000 | D.
8,090 , 031 4,030 240,000 | D.
2,450 5 1,170 71,900 | D.
480 257 15,300 | D.
13,000 45 2,020 124,000 | D.
2, 800 340 1,090 66,700 | D.
1,350 323 19,200 | D.
90, 000 45 4,080 | 2,950,000

GILA RIVER NEAR SENTINEL, ARIZ.

LocatroNn.—In sec. 10, T. 5 8., R. 9 W., 1 mile below the old diversion dam of the
Southwestern Arizona Fruit & Irrigation Co., about 10 miles north of Sentinel,

Maricopa County.
DRAINAGE AREA.—Not measured.
RECORDS AvarLaBLE.—July, 1, 1913, to September 30, 1915.
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GaGE.—Vertical staff on left bank; read twice daily by J. T. Lee.

DiscHARGE MEASUREMENTS,—Made from cable at gage or by wading.

CHANNEL AND cONTROL.—Shifting sand.

EXTREMES OF DISCHARGE.—Channel dry part of each year at this point. On Jan-
uary 31, 1915, the river reached a stage of 17. 1 feet, corresponding to an esti-
mated discharge of 120, 000 second-feet.

Diversrons.—Some water is diverted above and below station for irrigating small
ranches; quantity unknown.

Accuracy.—Records for October 1 to December 20 fair. Discharge not determined
for remainder of year, owing to shifting control and lack of discharge measure-
ments.

Discharge measurements of Gila River near Sentinel, Ariz., during the year ending
Sept. 30, 1915.

[Made by H. E. Jones.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Oct. 8.eoiiiiiiiiiiiiiiaiens 8.86 5,490 (| Apr.25 ... ...oioaae.. 10. 50 7,000
NOV. 25 e eiiicicacaaa 6.30 647 || June 9. ...l 8.40 173

Daily gage height, in feet, of Gila River near Sentinel, Ariz., for the year ending
Sept. 80, 1915.

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

595 57 110.45115.6 9.5 | 11.05 ) 10.45 | 9.1 7.36| 9.6 7.45
6.5 5.95| 10.3 | 13.8 9.6 |10.55|12.35| 9.15| 7.33| 9.5 7.65
6.35( 5.8 9.85(12.05( 9.75(10.5 |12.3 8.85( 7.31| 9.45 7.45
6.25( 6.15( 9.5 | 10.3 9.8 | 10.45| 12.25 | 8.8 7.29| 9.45 7.3
6.2 6.45| 9.4 | 10.4 9.7 |10.35| 12.3 8.65| 7.23| 9.15 7.55
6.05| 6.4 9.4 9.9 9.85 | 10.25 1 12.25 | 8.5 7.18 | 8.95 7.9
5.9 6.25 | 9.4 9.35| 9.85)10.25| 12.35 | 8.5 7121 8.7 7.8
5.7 6.2 9.4 9.0 9.8 | 10.45 | 12.0 8.45 f....... 8.6 7.5
555 6.151 9.3 8.75| 9.55110.35]11.95| 8.4 7.4. 8.75 7.4
6.1 6.1 9.1 8.65| 9.55]10.35| 11.75 | 8.45| 7.6 8.4 7.3
6.1 6.1 9.1 8.7 9.55110.15 | 11.0 8.3 7.55| 8.4 7.15
6.6 6.05 9.1 8.95| 9.5510.1 {10.65| 8.15| 7.45| 8.25 7.1
7.05( 595 9.2 9.7 9.6 |10.1 {10.45] 8.05| 7.30| 8.45 7.05
7.1 5.9 9.15| 9.85| 9.65110.0 |10.25| 7.95| 7.15| 8.8 6.95
8.15! 5.95| 9.2 9.65| 9.75| 9.9 [10.15] 7.9 7.1 8.55 |ocuannn

16, oo 6.4 7.45| 6.05| 9.3 9.5 9.7 9.8 (100 7.95 8.55

17 .. 6.15( 7.25 6.1 9.2 9.251 9.5 9.8 [ 10.05] 7.95 8.3

18l 5951 7.1 6.45| 9.251 9.05{ 9.45! 9.9 [10.1 7.9 8.1

19 ...l 57| 6.95| 8.0 9.25| 9.0 9.75| 9.95]10.15| 7.85 7.95

20 e 5.5 6.9 9.45 ] 9.2 9.15] 9.9 9.9 |10.15] 7.8 7.9

1 SN 5.4 6.9 |12.8 9.2 1106 |10.15] 9.9 |10.1 7.5 o ... 7.75

7 5.3 6.85 | 15.75 | 9.25| 12.25 | 10.3 | 10.1 | 10.1 7.6 7.6

23 el 525 6.8 (12.45( 9.2 | 11.65| 10.3 {10.35{10.05| 7.6 7.45

24, . 5.2 6.75 | 11.7 9.15 | 10.57 | 10.2 | 10.5 | 10.0 7.6 1. 7.3 |.

25 i 6.45| 6.4 [16.25( 9.15| 10.3 | 10.25 | 10.5 | 10.15| 7.55 7.25

26, 6.15 | 6.2 | 13.8 9.1 9.75 1 10.6 | 11.5 9.95| 7.5 t.ee...n 7.2

27 e 5.9 6.1 |{12.6 9.05| 9.65|11.0 |11.45| 9.75| 7.45(....... 7.3

28 L 5.85| 6.05)12.25| 9.05| 9.55 | 11.05 ) 11.35 | 9.5 7.45 | 11.5 T2 |

29 il 5.65| 5.9 |11.8 9.35 . 9.4 7.4 {11.35 7.2 1.

30, il 5.6 5.85 | 11.35 | 12.35 |. . 9.35| 7.4 |10.2 7.25

) F 5.5 |.eo.... 10.9 | 17.15 9.3 jeeern-- 10.15 | 7.65

NoTe.—Channel dry July 16-27 and Sept. 15-30.
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Daily discharge, in second-feet, of Gila River mear Sentinel, Aviz.; for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
377 225 80 { 1,240
825 377 50 | 1,190
680 285 40 | 1,140
595 512 30| 1,
555 775 75| 125
445 725 5181 555
345 595 345 480
5 555 315 445
145 518 198 345
480 480 170 315

120

Norte.—Discharge Oct. 1 to Dec. 21, determined from fairly well defined rating curve. Mean
dsicharge as follows: October, 740 second-feet (45,500 acre-feet); November, 915 second-feet (54,400acre-
feet); December 1-20, 988 second-feet (39,200 acre-feet).

SUNSET CANAL NEAR DUNCAN, ARI1Z.

LocarioNn.—In the NW. % sec. 17, T. 19 8., R. 20 W., Grant County, N. Mex., a mile
above village of San Antonio, 1} miles below station on Gila River, near Duncan,
Ariz., and 14 miles above Duncan.

RecorDs AvaiLABLE.—October 1, 1914, to September 30, 1915, when station was
discontinued. Discharge measurements April 23 to September 30, 1914.

Gace.—June 13, 1914, to April 17, 1915, vertical staff on left side of flume, 6 feet from
upper end. April 18 to September 30, vertical staff on left bank 10 feet below
lower end of flume; referred to a new datum. Read to tenths once or more daily
by F. A .Stowell, C. P. Houlihan, or 8. E. Webster.

DiscHARGE MEASUREMENTS.—Made by wading or from timber across flume.

CHANNEL AND coNTROL.—Fairly permanent.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 40 second-feet October
4-6. Canal dry during winter and also for short periods during other months.

Accuracy.—Records poor; determination of daily discharge not sufficiently accurate
to warrant publication.

Canal diverts water for irrigation from right side of Gila River in NE. } sec. 20
T. 19 8., R. 20 W. New Mexico principal meridian, about 1,000 feet below station on
Gila River, near Duncan. There are three wasteways, all between the heading and the
gage. Entire canal is in New Mexico.

Discharge measurements of Sunset canal near Duncan, Ariz., during 1914 and 1915.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1914, . Feet, | Sec.-ft. 1915, ) Feet. | Sec.ft.
June 23 | E. 8. Borgquist........ 1.40 19.4 || Apr. 18 ; J. B. Spiegel 1.65 16.0
July 20 | J. B. Spiegel. . ..l L12 7.2 || June 3 |[..... [« [ PR ..l 215 30.8
. 4., do...... 2.50 34.9 3 |.-... do...nna.... - 215 8L1
Sept. 17 ... do...... 1.87 21.0 || July 23 |..... A0eeaennnnns ol 190 21.8
ct. 17 |..... do...... 1.80 18.5 || Aug. 29 |..... [+ 1o 220 31.2
Nov. 20 |..... (i [ PO 90 3.3

Nore.—Apr. 18, 1915, gage moved and set at an independent datum.
2140 —18—wsp 409—- 1
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Daily gage height, in feet, of Sunset canal near Duncan, Ariz., for the year ending Sept.
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Monthly discharge of Sunset canal near Duncan, Ariz., for the year ending Sept. 30, 1915.
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COSPER & MARTIN CANAL NEAR DUNCAN, ARIZ.

Location.—In the SE. { sec. 12, T. 19 8., R. 21 W., Grant County, N. Mex., about
24 miles below gaging station on Gila River near Duncan Ariz., and 12} mile
above Duncan,

REecorps AvamLaBLE.—Discharge measurements June, 1914, to August, 1915; gage
height record October 2, 1914, to September 30, 1915, when station was discon-
tinued.

Gaae.—Vertical staff on right bank about a mile below intake; read to tenths twice
daily by S. E. Webster, J. F. Pace, or Doll Campbeli.

DiscBARGE MEABUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Shifts badly owing to growth of aquatic plants and deposi-
tion of sediment.

Accuracy.—Records not sufficiently accurate for publication.

Canal diverts water for irrigation from right side of Gila River. There is one waste-
way about one-quarter mile below heading. Entire canal is in New Mexico. Total
amount diverted during year ending September 30, 1915, approximately 2,300 acre-
feet. Canal dry October 5 to April 17 and for short periods during other months.
Discharge measurements of Cosper & Martin canal near Duncan, Ariz., during the

years 1914 and 1915.
[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
1914, Feet. | Sec -ft 1915, Feet. | See. -ﬂ. 1915. Feet. | Sec.ft.
June24......... 0.92 6.5 Apr.18.........| 101 0.6 || July 23......... .88 1.8
July 18......... 1.09 8.4 || Juned.......... .98 ll 11t Aug.29......... 1.50 12.1
Sept. 17.. .30 .5 F: S 1.03 12.4

Daily gage height in feet, of Cosper & Martin canal near Duncan, Ariz., for the year
ending Sept. 30, 1915.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
0.6 0.85 | - 1.4 0.85
.4 .9 1.15 |. 75
.35] L1 115 . .65
.8 13 .9 7
13 1.4 1.35 .58
1.3 1.3 .75 .62
1.3 .9 | 105 .8
1.3 o7 1.2 | 85
1.3 -7 L1 . .55
L3 % .9 | .65
1.25 .8 .95 1.0
1.1 .6 .85 . .93
1.2 .4 .8 .65 .9
1.6 .4 .75 .75 1.0
1.75 .35 .65 .8 1.0
1.7 4 .55 .8 .95
1.35 .35 .6 1.1 1.2
1.35 .3 1.4 1.35 1.1
L4 .15 1.4 1.5 1.05
1.45 157 L6 1.5 .45
L1 151 155 L5 .5
. .4 1.55 L5 |. .-

.35 .85 1.3 {.

.8 1.15 1151,

1.25 .3 1.0
........ 1.05 .45 L15 1. .ene
........ 25 feevneees] L4 o.....
1.0 [T P, L55 |..e.....
L1 deeoea..df| 1.5

1.05 1.75 1.25 .

S (N PO . .9 .

Nore.—No flow in canal Oct. 5 to Apr. 17, May 22-27, June 18-21, 27-29, July 25 to Aug. 11 and Sept. 22-30.
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COSPER & WINDHAM CANAL NEAR DUNCAN, ARIZ.

Location.—In the SE. 1 sec. 3, T. 19 S., R. 21 W., New Mexico, 1} miles below
heading and about 10 miles above Duncan, Ariz.

RECORDS AvamLaBLE.—October 1, 1914, to September 30, 1915, when station was
discontinued.

Gacer.—Vertical staff on left bank about three-quarters of a mile below wasteway.
Prior to April 18 gage was on right bank about 100 feet below wasteway. Read
twice daily to tenths by S. E. Webster from October to December and by Foy
Foster during remainder of year.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Slightly shifting.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 34 second-feet October
4-6. Canal dry during winter and for short periods during other months.
Accuracy.—Records poor; determination of daily discharge not sufficiently accurate

to warrant publication.

.

Water diverted for irrigation on right bank of Gila River in SE }sec. 11, T. 19 8.,
R.21W. Canal extends a short distance into Arizona, but most of it is in New Mexico.

Discharge measurements of Cosper & Windham canal near Duncan, Ariz., during the
year ending Sept. 30, 1915.

|Made by J. B. Spiegel.]

Gage Dis- Gage | Dis-
Date. height. | eharge. Date. height.| charge
1914, Feet. | Sec.-ft. 1915. Feet. |Sec.ft.
. .79 7.7 .| 130 8.3
.20 .0 1.53 11.8
.80 7.1 1.53 11. 9
.20 .0 1.83 13.3
2,10 18.8

Note.—Apr. 18, 1915, gage was moved and set to an independent datum.

Deaily gage height, in feet, of Cosper & Windham canal near Duncan, Ariz., for the year
ending Sept. 30, 1915.

May. | June. | July Aug Sept.
2.35 1.67 1.89
2.23 1.6 1.85
2.27 1.53 1.9
1.97 1.55 1.6 |-
1.8 1.55 1.78
1.85 1.64 1.69
175 1.53 1.54 .
1.72 1.39 1.88
1.75 1.32 L79
L7 1,66 1.6
1.6 121 1.85
1.6 1,16 1.65
1.73 1.47 1.78
2.07 .8 1.81 |.
2.15 |eeunnnnn 1.8 |.
2.2 feee..... 1.4 |
2.2 1.4 1.4 |.
2.45 1.55 2.08
2.5 1.63 1.78 |.
2.1 1.48 2.4
2.05 1.51 2. 46
1.8 1.38 ..

L7 1.33 |...
1.8 1.2

1.8 1.46

1.8 1.80

1.8 1.77
1.85 1.76

1.6 1.55 |.
1.73 1.88

1.6 |ee.....
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Monthly discharge of Cosper & Windham canal near Duncan, Ariz., for the year ending
Sept. 30, 1915.

i in second-feet.
Discharge il t Run-off

Month. (total in

Maximum.| Minimum. | Mean. acre-feet).
October........... 34.0 0.0 7.8 478
November 7.5 0 3.5 209
December. - 7.5 (] .7 42
January.. .0 0 .0 0
February .0 0 .0 0
March....... .0 0 .0 0
April.. ... 26.0 01 7.6 451
AY neennnn 30.0 13.0 18.8 1,150
June..... 18.0 0 10.4 622
July.... 17.0 0 11.0 675
August, .... 18.0 0 7.2 440
September. .. 15.0 0 6.0 356
The year.. 34.0 0 6.1 4,220

Nore.—Discharge determined from two poorly defined rating curves and by indirect method for
shifting control. See * Accuraey’’ in station deseription. Canal dry Oct. 7-13 and 26; Nov. 14-15; Nov. 21
to Dec. 4; Dec. 18 to Apr. 17; June 15-16; July 22; July 25 to Aug. 7; Aug. 12-20; and Sept. 18-30.

MODEL CANAL NEAR DUNCAN, ARIZ.

Location.—In the NE. }sec. 10, T. 19 S., R. 21 W., Grant County, N. Mex., about
10 miles above Duncan, Ariz.

RECORDS AvarLaBiE.—October 1, 1914, to September 30, 1915, when station was
discontinued. Discharge measurements June 24 to September 30, 1914.

Gage.—Vertical staff on left bank at downstream end of inverted siphon about three-
fourths mile below intake. From October 1, 1914, to April 17, 1915, gage was
on right bank 300 feet below intake. From April 17-20, 1915, it was on left bank
500 feet below its present site. Gage read to hundredths twice daily by S. E.
Webster from October 1 to December 17 and by W. W. Lloyd from April 17 to
September 30.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTrRoL.—Control fairly permanent for gages used since April 17;
previous to that date it shifted considerably.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 46.5 second-feet on
August 29. Canal dry during winter and for short periods during other months.

Accuracy.—Records poor; determination of daily discharge not sufficiently accurate
to warrant publication.

Water diverted for irrigation on left side of Gila River in NW. % sec. 11, T. 19 8.,
R. 21 W., about half a mile below Cosper and Windham heading on opposite side of
river.

Discharge measurements of Model canal near Duncan, Ariz., during the years 1914~15.

[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage Dis-
Date. Date. height. | charge. Date. height. | charge.

Sec.-ft. 1915. Feet. | Sec.-ft.
3.1 Juned.. _._._.. 1.59 39.
23.8 || Jaly 24. . 1.60 39.6
28.9 Aug.30.........] 138 35.1
39.5

lr

Nore.—Apr. 17, 1915, gage was moved and set at an independent datum. Apr. 20, 1915, gage again
moved and set at an imiependent datum. June 4, 1915, gage datum lowered 0.30 foot.
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Daily gage height, in feet, of Model canal near Duncan, Ariz., for the year ending Sept.
380, 1915.

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

Indatn
<[> =

[y
=

Monthly discharge of Model canal near Duncan, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off

Month. (total in

Maximum. | Minimum. | Mean, | 8¢ré-feet).
(8700 Y 3L5 0.0 11.8 712
19.0 .0 4.0 242
16.5 .0 5.0 306
.0 .0 .0 0
.0 .0 .0 0
.0 .0 .0 0
35.0 .0 10.3 610
3& 5 22.5 30.1 1,850
385 26.0 33.5 1,990
38.0 .0 10.8 666
46.5 .0 15.0 923
33.0 .0 23.0 1,370
46.5 .0 12.0 8,670

Note.—Discharge determined from two fairly well-defined rating curves and by indirect method for
shifting control. See ‘“Accuracy’’ in station description. Canal dry Oct. 10, 11, 19-21; Nov. 4-7, 14-18;
Nov. 28 to Dec. 1; Dec. 18 to Apr. 16; Jaly 25 to Aug. 15; and Sept. 21 and 22.

VALLEY CANAL NEAR DUNCAN, ARIZ.

LocatioN.—In the SW. § sec. 32, T. 18 8., R. 21 W., Grant County, N. Mex., halfa
mile above Arizona and New Mexico State line and 7 miles above Duncan, Ariz.

RECORDS AVAILABLE.—Qctober 1, 1914, to September 30, 1915, when station was
discontinued. Discharge measurements June 23 to September 30, 1914,

Gaae.—Vertical staff on left bank about 2 miles below heading; read twice daily to
tenths by S. E. Webster, George Hagan, or Bettie Cosper.
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DisceARGE MEASUREMENTS.—Made by wading at gage or from bridge near gage.

CHANNEL AND cONTROL.—Channel soft and subject to aquatic growth, causing
control to shift considerably.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 37.5 second-feet May
15. Canal dry during winter and for short periods during other months.

Accuracy.—Records poor. Determination of daily discharge not sufficiently accu-
rate to warrant publication.

Water diverted for irrigation from right side Gila River in NW.  sec. 4, T. 19 8.,
R.21 W. Wasteway about 1} miles below heading.

Discharge measurements of Valley canal near Duncan, Ariz., during the years 1914-1915.
[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.

Feet. | Sec.-ft. 1914. Feet. | Sec.t. Feet. | Sec.-ft.
1.68 9.6 || Nov.20.........] 1.25 2.8 2.13 22,6
3.00 46.2 2.13 21.8
2.29 25.7 1915. 1.65 12.6
1.80 13.8 || Apr.18......... 1.70 9.4 2,12 26.3

Daily gage height, in feet, of Valley canal near Duncan, Ariz., for the year ending Sept.

30, 1915.
Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
2.10 2.25 1.70 2.05
1.90 2.20 1.65 2.15
1.80 2.16 1,55 |, 2.30
1.75 2.10 1.55 1, 3.25
1.70 2.05 1.45 2.20
1.90 2.00 1.45 2.10
.55 1.95 1.35 2.10
1.00 2.05 1.35 2.05
1.45 2.15 1.25 1.95
1.90 2.35 1.25 1.70 1.90
2.00 2.40 1.20 1.55 1.90
2.25 2.35 1.15 1.35 1.90
2.45 2.30 1.30 1.20 2.00
2.50 2.25 1.25 1.30 |........
2.35 2.15 1.20 1.40 | .......
2.15 2.05 1.35 1.90 1 .......
1. 1.00 1.95 1.30 2.30 110
1. 1.00 1.7 1.80 2.40 1.40
1 2.05 1.65 1.70 2.45 1.90
1 2.20 1.60 2.40 ) 00 £ 2
2.10 .20 f........ 2,15 2.20 1.85 2.30 2.25 1.80
1.65 100 ... 2.40 2.10 2.20 2.15 2.15 1.70
1.75 95 e 2.50 2.30 2.40 1.50 2.15 2.00
1.90 1.25 (... .... 2.45 2.30 2.30 1.30 2.15 2.00
1.80 L7 ... .... 2.25 2.25 2.20 |........ 2.15 1.95
L
2.00 1.80 | ....... 215 2.30 2,25 |.o.onn 2.05 1.95
1.95 L70|........ 1.58 2.35 2.25 |........ 2 2.00
1,95 |oeeecac|onnanns 1.90 2.20 V10 L.l 2.36 2.05
1.95 1.90 |........ 1.90 2.20 195 .. ... 2.30 2.10
1.60 1,90 |........ 2.00 2.10 1,90 ... 2.15 2.10
011 I PR [ . 2,20 |..... PR PPN 210 {.c......
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Monthly discharge of Valley canal near Duncan, Ariz., for the year ending Sept. 30, 1915,

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

31 0 10.7 657

15 0 7.1 422

28 0 8.5 524

.0 0 .0 0

.0 0 0 0

.0 0 .0 0

3L.5 0 8.6 514

37.5 0 19.9 1,220

29 12 21.7 1,290

28 Q 6.1 375

36 0 16.8 1,030

31 0 19.4 1,160

37.5 0 9.9 7,190

Note.—Discharge determined from two fairly well defined rating curves and by indirect method for
shifting control. See ‘‘ Accuracy”’ in station descriXtmn. Canal dry Oct. 1-6, 11-13; Nov. 1, 15, 16, 28;
Dec. 2; Dec. 21 to Apr. 17; May 8, 17, 18; July 25 to Aug. 9; Sept. 14-16, and 20.

BLACK & McCLESKY CANAL AT DUNCAN, ARIZ.

Locarion.—In T. 8 8., R. 32 E., 150 feet below highway bridge across Gila River at
Duncan, Greenlee County.
RECORDS AVAILABLE.—April 16 to September 30, 1915, when station was discontinued.
Gaee.—Vertical staff on right bank about 1,000 feet below heading.
DisCEARGE MEASUREMENTS.—Made by wading.
CHANNEL AND CoNTROL.—Shifting.
Accuracy.—Records poor; daily and monthly records not sufficiently accurate for
publication, because of insufficient discharge measurements and shifting control.
Water is diverted from left side of Gila River at Duncan. Canal is about 3 miles
long, has no wasteway, irrigates only a few small farms, and is out of commission for
greater part of each year. Total amount diverted from April 1 to September 30 about
1,800 acre-feet.
Discharge measurements of Black & McClesky canal at Duncan, Ariz., during the
year ending Sept. 30, 1915
[Made by J. B. Spiegel.}

-~

Gage Dis- Gage Dis- Goage | Dis-
Date. hei;%t. charge. Date. height. | charge. Date. heiaé%t, charge.
Feet. | Sec.ft. Feet. | Sec.Ht. Feet. | Sec.-ft.
Apr.16......... 2. 53 15.7 | June2.......... 2.10 7.6 || July 24......... 2.94 7.1
[ TR 2,53 16.5 b A 2.10 7.6 .

Norte.—July 24, 1914 !Ga,ge height 1.07 feet; discharge 0.0 second-foot.

Daily gage height, in feet, of Black & McClesky canal at Duncan, Ariz., for the year ending
Sept. 30, 1915.

Day. | Apr. | May. | June, | July. | Aug. | Sept. || Day. | Apr. | May. | June, | July. | Aug. | Sept
2.1 2.4 2.36 2.57 | 2.4 1.8 2.43 | 2.22 2.54
2.1 2.2 2.29 2.35| 2.4 1.7 2.40 | 2.30 2.47
2.1 215 2.221{.. 2.351 225 1.55] 2.551 2.354.......
1.5 2.25( 2.20|.. 2.15¢ 2.2 1.95} 2.55| 2.65 2.35,
1.9 2.2 2.30 {. 2.20) 2.15( 241 2.15| 2.69 2.60
2.20f 2.0 2.231 1.86| 2.60[.......
150 %2 24 2.35| 1.45| 2.0 | 2.34| 2.60 |.111100
1.7 21 . 2.20| L75} 2.1 2.50 ( 2.50|.......
16 2:0 220 2.20| 1.6 2.25 | 2.58| 2.46|.......
1.6 205 2.31 2.15¢ 1.5 2.36 ) 2.8} 2.43}.......
2,10 1.6 2.55] 2.85 |.ceeiii]ennann
) b R 1.55( 1.9 2.49 2.00| 1.6 267 3.30 f.cneoofeennnnn
12000 ..l 1.9 1.8 2.54 2,001 L.75! 2.58| 3.30|....... .cc...n
b & R PO 1.9 1.7 2.55 1.50 | 1.95| 2.47| 2.8 |.......]cecceen
) 2 AP I 2.2 1.8 2.45 210 2.25] 243} L90}....... .......
15.. —— 2.35| 1.8 2.52| 2.35| 256 31....]--c.... 2,85 |evnenns 1.80 |oeeneaifennnsen
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COLMONERO CANAL NEAR DUNCAN, ARIZ.

LocatioN.—Inthe NE. sec.3, T.8S.,R.32E.; inJ. H. Gready’s yard, about 4 miles
below Duncan, Greenlee County.

REcorDs AvatLABLE.—September 19, 1914, to September 30, 1915, when station was
discontinued.

GacE.—Vertical staff on left bank, 1} miles below heading; read twice daily to hun-
dredths by S. E. Webster or J. H. Gready.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting.

Accuracy.—Records poor. Determinations of daily and monthly discharge not suf-
ficiently accurate for publication.

Canal diverts for irrigation from right side Gila River, has several wasteways, and is
dry the greater part of each year. Total amount diverted during year ending Septem-
ber 30, 1915, about 1,900 acre-feet.

Discharge measurements of Colmonero canal near Duncan, Ariz., during the years 1914-15.

[Made by J. B. Spiegel.] .
Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
1914, Feet. Sec.t. Feet, Sec.ft,
Sept. 19, cceenieiiiiiaiaan, 1.76 5.6 0.40 1.8
.80 7.2
.80 7.4

NOTE.—Apr. 19, 1915, gage reset at an independent datum.

Daily gage height, in feet, of Colmonero canal near Duncan, Ariz., for the year Ming
Sept. 30, 1915.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1.0 0.95 1.0 0.9
1.2 .9 1.2 |. 1.0
1.1 1.0 1.05 1.2
1.0 1.15 1.0 |. 1.2
1.0 1.15 1.0 |. 1.2
.9 .8 O L R S,
.8 .8 1.0 Joeeevini]eenennns
.6 1.1 1.05 |. 1.3
.55 1.05 75| 1.2
.65 .95 .7 | 1.1
.8 .95 ' 2 1.1
.8 .95 <85 [iieeannn 1.15
.75 .95 85 ]..... vee 1.2
.9 .95 75 |ieveenns 1.2
.9 .95 (i 3 P 1.3
1.1 1 N PO PR, 1.3
1.05 N3 PO PO 1.3
1.05 .85
.85 .75
.7 .6
.6 .7
.55 .85
.65 .95
.85 .8
8 |ecennnnn
.85 .4
.9 .65
.9 .9 1.

.95 .85 ).
1.05 .8
I PO,
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YORK CANAL AT YORK, ARIZ.

Locarion.—In the SE. % sec. 9, T. 6 S., R. 31 E., about 1,000 feet southeast of York,
Greenlee County. \

RECORDS AVAILABLE.—September 19, 1914, to September 30, 1915, when station was
discontinued.

GAGE.—Vertical staff on left bank near Ernst Shade’s barn, about 300 feet above in-
verted siphon and 1 mile below heading.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel composed of mud and silt; control shifting.

Accuracy.—Owing to shifting control and insufficient discharge measurements, records
of daily and monthly discharge not of sufficient accuracy for publication.

Canal diverts from right side of Gila River for irrigating about 300 acres and is dry
the greater part of each year. Amount diverted during the year ending September
30, 1915, about 1,200 acre-feet.

Discharge measurements of York canal at York, Ariz., during the years 1914-15.
[Made by J. B. Spiegel.]

Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge.
1914, Feet, Sec.-ft. 1915, Feet, Sec.-ft.
80DE. 19, o- ceeneeeeeennn 0.70 300 || ADE. 190enei e 0.80 41
June 2. ..o il 1.87 6.9
Aug. 28... LIl 1.55 7.4

Daily gage height, in feet, of York canal at York, Ariz., for the year ending Sept. 30, 1915.

Day.| Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
1.... 0.9 215 1.0 2.05 5 1.85
2....] 1.0 .95 1.1 1.9 .. . 1.9
3.... 95| 1951 1.5 L7 . 1.9
4.... L00 | 22 2.3 1.4 L0541 2151 1.7
fi P 1.15] 2.35| 2.3 . 1.5 .0 1.85| 1.55
6.... 1.15f 2,251 1.9 1.4 . .95 | 1.85] 135
Teveo 1.5 1.95| 1.5 1.35 .. .9 1.7 1.1
8.... 1.45| L9 1.55 1.25 . .81 1.65 .95
9.... 1.45( 1.9 1.6 1.2 24.. .8 2.15 .7
10.... 1.4 1.95| 1.8 1.2 25.. .8 2.15 .5
11. 1.8 2.0 2.0 |- 1.45 1 26.. .7 2.0

12.. 1.85| 2.25| 2.25 1.5 27.. .7 1.95

13.. 1.9 2.35| 2.1 1.4 28.. .7 1.

4., 1.9 2.1 joooa.on 1.3 29... .8 1.

15.. 2.15| 1.95| 1.9 1.25 g(l) .. .85 i

SAN FRANCISCO RIVER AT CLIFTON, ARIZ.

Locarion.—In sec. 30, T, 4 S., R. 30 E., at railroad bridge at Clifton, Greenlee
County, 1% miles below diversion dam of Arizona Copper Co. and 5 miles above
junction with Gila River. .

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—October 24, 1910, to January 14, 1911; January 24 to March
381, 1912; and August 5, 1912, to September 30, 1915.

Gage.—Stevens water-stage recorder installed on the railroad bridge May 15, 1914,
to replace the vertical staff which was read from August 6, 1913, to May 14, 1914,
and which was also attached to the railroad bridge and referred to the same datum
Original gage, read from October 24, 1910, to September 30, 1912, was a vertical
staff attached to the highway bridge one-fourth mile above the railroad bridge;
replaced October 1, 1912, by a chain gage set at the same datum and read until
August 5, 1913. The gages on the railroad bridge are referred to a different
datum from that of the gages at the highway bridge.
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DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Sand and gravel; shifting. Section is flat and nonsensi-
tive.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
12.5 feet at 1 a. m., December 20 (discharge, determined from an extension of the
rating curve about 23,000 second-feet); minimum stage not recorded; minimum
discharge determined by comparison with other stations to have been about 30
second-feet on June 29. :

1910-1915: Maximum stage and discharge same as for 1915 (see above); mini-
mum stage recorded, 2.6 feet July 3, 6, and 7, 1913 (discharge, 5.0 second-feet).

Diversions.—Small amount of water is used for irrigation above station.

Accuracy.—Because of shifting control and lack of discharge measurements at high
stages, records are poor, ecxept for May, August, and September, for which they
are fair.

Discharge measurements of San Francisco River at Clifton, Ariz., during the year ending
Sept. 30, 1915.

G Dis- Gage | Dis-
Date. Made by— height. | charge. || D3te- Made by— heiz%lt. charge.

Feet. | Sec.ft. Feet. | Sec.t.

3 139 || Mar. 2| J.B. Spiegel........... 5.80

5.00 125 || Apr. 14 do 6.28 2,360
4.90 237 || June 1 |.....do.. 5,66 275
5.40 374 1].....do.. 5.66 -~ 2Mm
5.40 418 {| July 21 .do.. 6.05 662
5.40 354 21 [.....do... 6.05 684
5.58 499 || Aug 26 .....do.... 5.35 116
5.58 495 26 |.....do.... 5.35 126
5.80 961 || Sept. 24 do 5.55 175

Daily discharge, in second-feet, of San Francisco River at Clifton, Ariz., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. ] Jan. | Feb.| Mar.| Apr. | May. | June. | July. | Aug. | Sept.
555 | 2,600 950 | 3,800 850 275 45 320 115
495 | 1,500 950 | 3, 650 725 280 45 285 140
470 1 1,070 980 | 3,650 610 285 45 250 140
470 890 { 1,010 | 3,800 560 270 45 320 140
370 730 960 | 3,650 525 260 45 285 90
345 660 920 | 4,206 500 255 50 285 115
360 590 870 | 4,500 525 50 320 115
360 590 870 | 3,650 535 210 50 355 950
345 530 910 | 2,850 500 200 50 385 90
330 595 920 | 2,400 455 205 50 385 90
320 620 980 | 1,950 455 195 40 250 90
305 | 1,600 | 1,460 | 1,950 455 205 40 250 70
290 960 { 1,070 | 2,150 610 205 45 250 70

790 920 | 2,150 725 200 60 220 70

265 760 980 | 1,950 725 165 50 220 50
265 810 | 1,350 | 1,550 675 160 50 220 70
270 875 | 2, 1,420 650 165 50 220 90
255 | 1,370 | 2,280 | 1,250 610 150 50 220 140
25| 1,870 | 2,900 | 1,150 560 140 165 190 160
500 135 90 190 180

470 105 670 190 200

425 85 805 165 200

410 80 620 140 175

410 75 745 140 175

390 70 | 1,300 115 175

390 65 | 9,300 90 295

375 45 | 3,300 190 295

370 351,020 1656 175

7,100 325 30 620 165 175
14, 600 310 45 505 140 175
4,200 290 |....... 355 140 |.......

NotE —Discharge determined by indirect method for shifting control and by comparison with records
obtained at other stations.
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Monthly discharge of San Francisco at Clifton, Arvz., for the year ending Sept. 0, 1915,

Discharge in second-feet.
Run-off Aceu-
Month. (total in racy
Maximum. | Minimum, | Mean, | 30re-fest).
9,000 100 574 35,300 | D.
2,800 291 17,300 | D.
14, 600 54 1,950 120,000 | D.
14,600 225 1,120 68,900 | D.
4, 400 530 | 1,260 70,000 | D.
4,750 870 2,140 132,000 | D.
4,500 1,150 2,250 134,000 | D.
850 515 31,700 | C.
285 30 161 9,580 | D,
9,300 40 656 40,200 | D.
385 90 228 14,000 | C.
295 50 139 8,270 | C.
14, 600 30 939 681, 000

BROWN CANAL ABOVE WASTEWAY, NEAR SOLOMONVILLE, ARIZ.

LocatioNn.—In the NE. %sec. 31, T. 6 8., R. 28 E., on opposite side of river from gaging
station on Gila River near Solomonville, about 10 miles above Solomonville,
Graham County.

RECORDS AVAILABLE.—June 1, 1914, to September 30, 1915, when station was dis-
continued.

Gage.—Vertical staff on left bank 800 feet above lower wasteway and three-quarters
of a mile below intake; read twice daily to hundredths by J. W. Earven.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL,—Shifting because of deposition of gilt; control affected by
operation of waste gate.

EXTREMES OF DISCHARGE.—Maximum stage during period covered by records 33
second-feet October 4, 1915, Canal dry for several months each year.

Accuracy.—Records poor because of shifting control. Records of daily discharge not
sufficiently accurate for publication.

Water diverted for irrigation from right side of Gila River. Two wasteways; upper
one, used during flood periods is midway between heading and gage; lower one, about
800 feet below gage, is used by water commissioner in regulating flow.

Discharge measurements of Brown canal above wasteway, near Solomonville, Ariz., during
che years 1914-15.

[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-

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

1914. Feet. | Sec.ft. 1914, Feet. Feet. | Sec.ft.
1.30 6.3) Dec. 7........ 1.78 1.20 9.2
1.65 15.9 [ .. L78 1.69 20.7
1.40 12.6 1.69 219
1.53 8.3 1. 59 6.0
1.41 6.5 2.50 1.70 6.1
1. 56 4.9 1.65 1.65 10.9
1.90 8.4 1.65 1.65 11.2
.83 8.4 1.20
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GILA RIVER BASIN.
Daily gage heighi, in feet, of Brown canal above wasteway, near Solomonville, Ariz., for

the years ending Sept. 30, 1914-15.
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Monthly discharge of Brown canal above wasteway, near Solomonville, Ariz., for the
-years ending Sept. 30, 1914~-15.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum.| Mean, | 3cre-feet).

..................... 2,290
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Nore.—Discharge determined by indirect method for shifting control. See ‘“Accuracy’’ in station
description. Canﬁ dry Juﬁ' 29-31; Aug. 7-13, 15, and 16; Sept. 3-10; Oct. 8, 9, and Dec. 23-31, 1914;
Jan. 1to Mar. 20; Apr. 19; May 13, 14; and July 21 to Aug. 9, 1915. .

BROWN CANAL BELOW WASTEWAY, NEAR SOLOMONVILLE, ARIZ.

LocatioN.—In the SE. }sec. 31, T. 6 S., R. 28 E., on opposite side of river and 2,000
feet southeast of gaging station on Gila River near Solomonville, and 10 miles
above Solomonville, Gila County.

RECORDS AVAILABLE.—April 1, 1914, to September 30, 1915, when station was dis-
continued.

GaGeE.—Vertical staff on left bank about 200 feet below lower wasteway and a mile
below intake; read twice daily to hundredths by J. W. Earven.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel fairly permanent; control affected by backwater

' from lateral diversion gate below. )

EXTREMES OF DISCHARGE.—Maximum discharge during period covered by records,
25 second-feet April 15, and August 26 to September 2, 1915. Canal dry for
several months each year.

Accuracy.—Records poor. Accuracy decreased somewhat by uncertain backwater
effect from lateral diversion gate below gage. Figures for daily discharge not
sufficiently accurate for publication.

See description of station on Brown canal above wasteway near Solomon-
ville, Ariz.
Discharge measurements of Brown canal below wasteway, near Solomonville, Ariz.,
during 1914-15.
[Made by J. B. Spicgel.}

Dis- G Dis- G Dis-
charge. Date. heiﬁet charge. Date. hei?;get. charge.
Sec.ft. 1914, Feet. | Sec~ft. Feet. | Sectt.

11.6 || Sept. 30........ 1.20 5.1 1.60 19.8
13.1 || Nov.18.. een 1.37 5.1 1.60 19.9
9.6 || Dec. reeeeen .99 2.7 1.50 12.5
6.2 T oaeeans .99 2.5 1.50 12.7
3.8 .83 2.0
1.6 -98 3.8
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GILA RIVER BASIN.

’

tght, tn feet, of Brown canal below wasteway, near Solomonville, Ariz., for the

years ending Sept. 30, 1914-1915.

Daily gage

Sept.

Aug.

July.

June.
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Monthly discharge of Brown canal below wasteway, near Solomonville, Ariz., for the years
ending Sept. 30, 1914-15.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 2cre-feet).
728
394
250
523
418
286
2,600
(70T R 20 0.0 8.6 530
November.. 10.5 3 59 353
10.5 .0 4.4 272
.0 .0 .0 0
.0 .0 .0 0
15 .0 4.5 281
25 .0 9.1 545
12 .0 5 307
12.5 .0 9.3 556
8 .0 2.9 176
25 .0 10,1 625
25 7.5 15. 8 944
25 .0 6.3 4,500

Nore.—Discharge determined from two rating curves fairly well defined and by indirect method for
shifting control. See “ Accuracy” in station description. Canal dry June 19 and 20; July 28-31; Aug. 7-15
Sept. 3-11; Oct. 9; Dec. 19-31, 1914; Jan. 1 to Mar. 20; Apr. 18 and 19; May 13 and 14; June 15; July 21 to
Aug. 9; and Aug. 12, 1915,

FOURNESS CANAL NEAR SOLOMONVILLE, ARIZ.

Location.—In the SW. 1 sec. 36, T. 6 8., R. 27 E., about 2 miles below gaging station
on Gila River near Solomonville, Graham County, and about 8 miles above Solo-
monville,

Rrecorps avamLaBLE.—October 1, 1914, to September 30, 1915, when station was dis-
continued. Discharge measurements April 3 to September 30, 1914.

GacE.—Vertical staff on left bank at lower end of wasteway about half a mile below
intake. Prior to May 4, 1915, the gage was about 15 feet below the wasteway at
a different datum; gage read morning and evening, to tenths, by Trinidad Her-
nandez.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTRoL.—Channel fairly permanent; control affected by backwater
from checks in canal.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 30 second-feet May 29.
Canal dry during January and February and parts of other months.

Accuracy.—Records poor; daily discharge not sufficiently accurate for publication.

Water diverted for irrigation on left side of Gila River. There are two wasteways,
one just below intake and one half a mile below.

Discharge measurements of Fourness canal near Solomonwville, Ariz., during the years
1914-15.

[Made by J. B. Spiegel.]

Ga; Dis- Gage

Date. | peight. | charge. Date. height.

1914. Feet. | Secft. 1914. Feet.
April 3 2.95 20,7 3 .

1 1.00 16.9 .
May 4 20 1.9
June 2. .97 11.2 1915,
July 10. .8 1L2 || April 1......... 1.10
Sept. 23... .98 11.3 ) R, 1.10
Nov. 5 1.00 9.5

NorE.—May 4, 1915, gage moved 15 feet upstream and set at an independent datum.
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Daily gage height, in feet, of Fourness canal near Solomonville, Ariz., for the year ending

Sept. 30, 1915

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May.

20 140 |........
10 1.15 0.70
05 .80 .80
00
00

.80 .85

P ol ol et o B ol ol o
TN B b >
mmoma acm

o
5EERY

June, | July. | Aug. | Sept.
1.70 1.15
1.65 1.10
1.55 1.15
1.60 1.12
1.55 1.00
1.45 1.25
1.45 1.55
1.05 1.65

.85 [. 1.70
.65 1.90
.85 1.85
1.10 . 1.80
1.05 |. 1.30
1.10 1, .80
1.15 .75
1.05 .70
1.00 .70
1.10 .90
1.15 .95
1.10 1.40
1.87

1.75

1.45

1.35

1.25

1.45

.90

.75

1.00

1.20

Monihly discharge of Fourness canal near Solomonwille, Ariz., for the year ending Sept,

30, 1915.
Di i d-feet.
ischarge in second-feet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 8cTe-feet).
(017 < . 12.5 0.0 1.8 112
November.. 20 .0 6.6 392
December. 22 .0 4.6 286
January.... .0 .0 .0 0
February... .0 .0 0 0
March.... 11.5 .0 4.7 293
Apnl... 13.5 .0 4.3 258
Yoene 30 4.5 10.0 597
June............. 16.5 .0 6.8 405
JUly.eeeo ol 11.5 .0 1.5 64
August........... 13.5 .0 7.7 473
September 16.5 2 7.3 433
The year 30 .0 4.6 3,310

NotE.—Discharge determined by indirect method for shifting control. See ‘“Accuracy’” in station
description, Canal dry Oct. 1-8, 12-21, and 27; Nov. 13 and 19; Dec. 13; Dec. 24 to Mar. 1; Mar. 11; Apr.

8, 9, and 26; June 29; July 2-17; July 23 to Aug. 1.
2142°—18—wsp 409——12
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SAN JOSE CANAL NEAR SOLOMONVILLE, ARIZ.

Locarion.—In the NW. § sec. 10, T. 7 8., R. 27 E., about 4 miles above Solomon-
ville, Graham County.

RECORDS AVAILABLE.—April 1, 1914, to September 30, 1915, when station was dis-
continued.

GaceE.—Vertical staff attached to large cottonwood tree on right bank 200 feet below
measuring weir and 1} miles below intake. Read morning and evening to tenths-
by Ezra Curtis. Datum was lowered 5.5 feet March 12, 1915.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum discharge during period covered by records
110 second-feet April 17, 1915. Canal dry during a part of each year.

Accuracy.—Results poor; daily discharge not sufficiently accurate for publication.
Water diverted for irrigation from left side of Gila River. There are two waste-
ways, one about 100 feet below intake and one 13 miles below intake.

Discharge measurements of San Jose canal near Solomonville, Ariz., during 1914-15.

[Made by J. B. Spiegel.}

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.

Feet. | Sec.-ft 1914 Fest. | Secft. 1915, Feet. | Sec.-ft.
2,50 70 Aug. 22........ 1.9 42.6 || Apr. l........ 8.35 82
2. 50 68 Sept. 23........ 2.89 62 | 0 lio....... 8.35 85
2.35 64 Oct. 14........ 2.65 64 May 4........ 7.33 45.2
1.55 34.6 || Nov., 5........ 2,47 53 eeeo| 7,40 4.0
1.40 30.6 || Dec. 9........ 2. 51 ) Y ST, 8.61 84
1.40 L1l 9eeen.... 2.61 48.4 17...... 8.61 83
2,18 56 July 10........ 6.95 28.2
1.40 30.3 1915. - 14....... 7.00 33.0
2.02 54 Mar. 12........ 8.06 67 14 .- 7.00 33.5
2.53 64 12........ 8.06 65 Aug. 16........ 8.38 70
1.89 46. 6 16........ 7.35 43.0 16....... 8.38 70
1.32 30.2 16.ceann.. 7.35 42.1

NoTE.—Gage datum lowered 5.50 feet Mar. 12, 1915.

Daily gage height, in feet, of San Jose canal near Solomonville, Ariz., for the year ending
Sept. 80, 1914-15.

BERRYE 83BB8 £BIZS

Day.| Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
250 1.55| 2.18| 0.90 | 1.32 2.90 .42 | 1.40 1.18| 1.89| 216§ 2
2,60 | 1.51 | 2.18 .90 ] 132 2.88 2,38 | 1L.40} L18) L.87] 212 2.
2.50 | 1.47| 2.03| 2.50| 1.32 2.87 2.35) 140 1.18| 1.84| 2.08 2.
250 1.45| 1L70}| 2.3¢4| 1.32 2.8 2351 1.40} 2.75| 1.82| 2.04 2.
2,50 1.55( 1.70| 218 1.32 2.84 235} 1.40) 2,36 179} 2.00 2.
6....1 250 152 L52| 2.02| 2.9 2.82 121 ...| 227 140 197 L77| L9 2.
7.... 2501 148 L35} 2.15| 2.8 2.81 1 22.... 218 1.40| 158 1.74| 190 2,
8....] 250 | L45) L40| 2.28| 2.74 2.80 || 23.... 2.15| 1.40}| 1..35| L72} 201 2.
9....] 250 1.46 ] 1.38| 2.41| 2.66 2.79 |1 24....] 2.10| 1..40} 1..32| L69| 2.12 2.
10....( 2.50( 1.46{ 1.18| 2.53| 2.58 2781 25....] 210 1.40{ 1.20| 1.67| 2.23 2.
11.. 2,501 1.471 1..18]| 2.42| 2.50 2.7 |1 26....] 210 1.40| 1.25| 1l.64| 2.33 2.
12....0 2500 147} 118 281 | 2.42 274 || 27....] 1.80| 1.40| L.17§ L1.62| -2.44 2.
13.... 250} 147 118| 220} 234 27211 28....] L.63| 1.40| L17| L60| 255 2.
14....) 250 140§ 1.18] 2.09| 2.26 2.70 || 29. . 1.63| 1.40| 1.17| 151 2.66 2.
15....), 2.46| 1.40] 1.18| 1.98| 2.20 2.70 |t 30.. 1.59 | L40 .90 | L42| 277 2.

1 W R, 1,40 [ccane.t 1.32| 2.90|.......
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Daily gage height, in feet, of San Jose canal near Solomonville, Ariz., for the year ending
Sept. 30, 1914-15—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1914-15.

1.50 | 8.35| 835 | 850 | 7.20 8.47

1.50 | 890| 7.75| 838 6.80 8.65

155 820| 7.35| 7.38] 6.83 8.60

1.90| 820| 7.70| 840]| 7.00 8.58

1.45| 7.55| 7.78| 855| 6.70 8.40

60 .00 | 825( 7.35| 850 | 6.8 8.16

2. 60 .85 | 7.75| 7.081 840| 7.00 7.95

2701 2.30....... .70 820| 6.55| 8.40| 7.00 7.71

2.65{ 2.00]....... .85 828 |....... 8.30 | 6.90 7.55

2,60 | 2.00|....... .85 825 | ...... 8.30 | 7.00 7.55

260 2.05]....... 1.00| 825 /....... 8.00 | 7.00 7.50

2,60 | 1.98| ...... 7.45| 837 | 8407 7.90| 6.95 7.53

2,70 | 212 |....... 7.45| 840| 840 845| 6.95 7.45

2.60 | 2.25 | _..... 6. 840 | 850} 837 6.9 7.35

2,60 | 2.20|....... 7.00 | 840 | 8.40) 830| 6.95 7.30

2651 2.200....... 7.00 | 848} 855 812 6.60 7.30

2,70 ool 8381 870 863| 7.70| 7.00 7.25

2.72 812 825 847 835/|....... 8.35

2.65 7. 7.50 | 857 815 ....... 8.50

....... 7.00 | 7.17) 847} 820| 7.10 8.25

815 7.57} 867| 7.30| 7.10 8.40

820 7.47 845 | 7.60 |....i.. 8.60

812) 555 835 7.30 [....... 7.80

8.27] 7.30| 850 7.15[.......] &35 (...... .

825] 7.00{ 860 | 7.00 [.......] 8.40|..... .

8.30| 6.87) 860 7.20 {....... 8.40

820 7.90| 850 7.10{....... 7.72

8.35| 6.92| 855 7.154....... 7.60

8.35| 7.38| 860 7.20 |....... 7.72

830 825| 855] 7.10|....... 7.97

830 [....... 8,55 |vengaafenann .- ceenens

Monithly discharge of San Jose canal near Solomonville, Ariz., for years ending Sept. 30,

1914~15.
i i nd-feet.
Discharge in second-feet Run-off
Month. (total in
Maximum.| Minimum. | Mean. | 8cre-feet).
1914.
April....... ceeeenneaas O 69 37 61.3 3,650
ay.. 36 31 32.0 1,970
June. 78 17 33.9 2,020
July.... 70 17 47.0 2, 890
August.... 84 29 58.5 3,590
127 017155 1173 R R 63 50 58.7 3,490
The period....ceeemeeoneanueinnannns PP PPN SUISPRIPRIIN RPN 17,600
1914-15.

OCHODOT . «eeeeevecrnnaecnancn 60 0 26 1,640
November. . 72 23 46 2,640
December....... 64 0 31 1,900
39 0 10 602
41 0 10 564
84 16 50 3,080
110 9 64 3,810

87 0 63 3,
76 33 55 3,210
35 0 20 1,210

81 0 57 3,
88 0 53 3,190
110 0 40.6 29,300

NoTE.—Discharge determined by indirect method for shifting control. Canal dry Oct. 1-7 and 16; Dec.
20-31, 1914: Jan. 1-7; Jan. 17 to Feb. 19; May 9-11; July 18-19; July 22 to Aug. 3; and Sept. 24-25, 1915,
See “ Accuracy” in station description.
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MICHELLENA CANAL NEAR SOLOMONVILLE, ARIZ.

Locarron.—In the NW. § sec. 9, T. 7 8., R. 27 E., 4 miles above Solomonville, Graham
County, and 6 miles below gaging station on Gila River near Solomonville.
Recorps avaiLaBrLe.—October 1, 1914, to September 30, 1915, when station was dis-
continued. Discharge measurements April 3 to September 30, 1914.

Gaee.—Vertical staff on left bank about 2 miles above intake; read morning and even-
ing to hundredths by Mrs. N. A. Stewart. Prior to May 20, 1915, the gage was
on right bank 14 miles above present gage and referred to an independent datum.
It was read morning and evening to hundredths by David Jurado.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Channel fairly permanent; control probably affected at
times by backwater from lateral diversion gates.

ExXTREMES OF DISCHARGE.—Maximum discharge during year, 13 second-feet June 4-9.
Canal dry about half the year.

Accuracy.—Determinations of monthly discharge poor; those of daily discharge not
sufficiently accurate for publication.

Water diverted for irrigation from right side of Gila River. Main wasteway is 500
feet above first gage.

Discharge measurements of Michellena canal near Solomonville, Ariz., during 1914-15.
{Made by J. B. Spiegel.]

Dis- Gage Dis- Gage | Dis-
.| charge. Date. height. | charge. Date. height. | charge.
Sec. -]'t2 Sec.fi tg Ff,e.é() Sec. .{;tl
10.3 4 2 1.50 9.5
7.7 8.8 . 1.2
7.9 9.0 .07 4.6

Note.—May 20, 1915, gage moved 13 miles downstream and set at an independent datum.

Daily gage height, in feet, of Michellena canal near Solomonville, Ariz., for the yearmd'my
Sept. 30, 1915.

Day. Nov. | Dec. | Mar. | Apr. | May.
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.93 3
1.95 2.17 70
1.95 2.15 70
1.95 2.05 70
1.93 2.20 70
1.99 2.20 70
2.04 2.07 70
2.03 2.28 90
2.05 2.20 80
2.05 2.20 65
2.03 |ecaeanas] L8 [coiioiifeiioain] L70L0ollll.
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Monthly discharge of Michellena canal near Solomonville, Ariz., for the year ending Sept.

80, 1915.
Discharge in second-feet. Rium-off
Month. (total in
Maximum. | Minimum. | Mean, | 2ere-feet).
0 0.0 0.00 0
7 .0 1.65 98
10 .0 5.64 347
0 .0 .00 0
0 .0 .00 0
8 .0 3.26 200
11 .5 7.13 424
11 5.5 8.33 512
13 .0 8.10 482
4 .0 0.39 24
5 .0 1.92 118
6 3.5 4.45 265
13 .0 3.41 2,470

NotE.—Discharge determined from two fairly well defined rating curves. Canal dry Oct. 1 to Nov. 21;
Dee. 22 to Mar. 17; June 28 to July 1; July 4-6, and July 17 to Aug. 16.

MONTEZUMA CANAL AT SOLOMONVILLE, ARIZ.

Location.—In SE. {sec. 18, T. 7 S., R. 27 E., three-quarters of a mile above Solomon-
ville, Graham County.

REecORDS AVAILABLE.—April 1, 1914, to September 30, 1915, when station was dis-
continued.

Gace.—Vertical staff on right bank 1} miles below intake; read morning and evening
to tenths. Observers, Benjamin Contreras, Jean Gillispie, and Lazero Banuelos.
Datum lowered 4.00 feet March 10, 1915.

DiscHARGE MEASUREMENTS.—Made by wading or from plank across canal.

CrANNEL AND coNTROL.—Channel sandy and shifting; control affected by scour and
fill caused by sudden changes in velocity due to removing and replacing boards
on weir above gage.

EXTREMES OF DISCHARGE.—Maximum discharge during period covered by records,
150 second-feet July 31, 1915. Canal dry during winter and for short periods
during other months.

Accuracy.—Records of monthly discharge fair for Octobr, November, and December,
1914, and poor for the remainder of the period. Determinations of daily discharge
not sufficiently accurate for publication.

Canal diverts for irrigation from left side of Gila River. Two wasteways, one about
three-quarters of a mile below intake and one at Solomonville.

Discharge measurements of Montezuma canal at Solomonville, Ariz., during 1914-15.
[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Sec.-ft. 1914. Feet. | Sec.-ft. 1915. Feet, | Sec.-ft.

110 Sept. 23........ 2.9 93 7.10 95
114 Oct., M........ 2.40 80 5.85 41.1
33.1|| Nov. 5........ 2.59 79 5. 85 41,7

34.6 || Dec. 9........ 2.02 60 7.10 98

33.1 [ B, 2,02 55 7.10 92

82 6.85 96

29.9 1915, 6. 85 92
82 Mar. 12........ 5.16 8 5.10 317
98 12.......0 5.16 6.9 5.12 33.1

97 16...cnnnnn 6. 65 96 5.85 72

7 16.c.enens 6. 656 101 5.85 68

NorE.—Gage datum lowered 4.00 feet Mar. 10, 1915,
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Daily gage height, in feet, of Montezuma canal at Solomonwille, Ariz., for the years ending
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GILA RIVER BASIN. 183

Monthly discharge of Montezuma canal at Solomonville, Ariz., for years ending Sept.

30, 1914~15.
Discharge in second-feet. Run-off
Month. (total in
Maximum.| Minimum,. | Mean. acre-feet).
112 37 88.7 5,280
34 29 31.6 1,940
94 26 42.2 2,510
98 29 77.8 4,780
120 77 95.3 5,860
110 59 79.6 4,740
.................................. 25,100
1194-15.
October............. .. . 106 0.0 55.8 3,400
November. R 103 .0 66,1 3,930
December. 79 0 35.5 2,180
January........cooooiiiiiiiaaal. 0 0 .0 0
TUT o S 0 0 .0 0
March.... 103 .0 52.8 3,250
April. 118 17. 78.1 4,650
May. 117 2. 80.2 4,930
June 140 24, 91.4 5,440
July.... 150 32. 51.7 3,180
A 2 MR 110 62. 3,810
September. ... ... 105 34, 73.4 4,370
The Year. . ..oeun it tiita e cieaaaaanan 150 [} 51.3 39,100

NotE.—Discharge determined Iﬁy indirect method for shifting control. See ‘‘ Accuracy’’ in station
description. Canal dry Oct. 1-6; Nov. 15-17; Dee. 20-27, 30-31, 1914: Jan. 1 to Mar. 9; and Aug. 1-5, 1915

UNION CANAL NEAR SOLOMONVILLE, ARIZ.

LocatioN.—In the SW. 1 sec. 14, T. 7 S, R. 26 E., 1} miles northwest of Solomon.
ville, Graham County.

RECORDS AVAILABLE.—April 1, 1914, to September 30, 1915, when station was dis-
continued. ,

Gage—Vertical staff. From April 1 to May 5, 1914, it was on right bank just below
bridge near observer’s house and 11 miles below intake; on May 5 moved about
1,000 feet downstream on left bank and read in that position until October 9,
1914, when it was moved to a point on left bank just above bridge near its first
location. An independent datum was used for each gage; read morning and
evening to tenths by Liloyd Zundel, Maroni Larson, or Rudger Phillips.

DiscHARGE MEASUREMENTS.—Made by wading or from plank across canal.

CHANNEL AND coNTROL.—Sandy and shifting. A weir below the gages, which was
sometimes used as a check, produced a variable backwater effect.

EXTREMES OF DISCHARGE.—Maximum discharge during period covered by records,
178 second-feet May 26 and 28, 1915. Canal dry during winter and for short
periods during other months.

Accuracy.—Records of monthly discharge poor for April, May, July, August, and
September, 1914; remainder of period fair. Daily discharge not sufficiently
accurate for publication.

This canal, which diverts for irrigation from left side of Gila River, is the largest
in the vicinity of Solomonville. Wasteway is about one-quarter mile below intake.
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Discharge measurements of Union canal near Solomonville, Ariz., during 1914-15.
[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height.| charge. Date. height. | charge. Date. height. | chargs.
Feet. | Sec.-fi. 1914. Feet. | Secft. Feet. | Secft.
Apr. 5,27 137 5.75 137 7.55 84
4.95 120 2.40 116 7.54 83
4.35 85 .45 42 7.58 86
May 3.80 54 .45 41.3 7.62 88
3.35 40.4 7.36 74
2.90 14.1 7.38 Kid
June 4.10 7.72 78 8,00 129
July 4.55 105 6.55 38.6 8.00 122
4,62 114 6.55 39.3 7.16 73

Aug. 5,30 92

Norte.—Gage moved and datum changed May 5 and Oct. 9, 1914. See “Gage”’ in station deseription,

Daily gage height, in feet, of Union canal near Solomonville, Ariz., for the years ending
Sept. 80, 1914-15.

Day. | Apr. | May. | June. | July. | Aug. | Sept. Day. | Apr. | May. | June. | July. | Aug. | Sept.
1914,
2,80 | 4.00 6 4.62 | 5.55 5. 55
2.80 | 4.00 4.62 | 5.51 5.70
4.90 | 4.00 4,62 | 5.47 5.15
4.78 | 4.00 4.62 [ 5,43 4,60
4,64 | 4.00 4,62 539 4.45
4,55 |..oo.en 4.62 | 5.35 4.30
4.55 4.60 | 5.30 5.02
4.55 4.58 | 517 5,75
4.55 4.56 | 5.04 5.02
4.56 4.52 | 4.91 4.30
4.56 4.48 | 4,78 4.30
4.57 4.44 | 4.65 4.25
4.57 4.40 | 4.60 4.20
4.58 4.27 [ 4.55 4,15
4.58 4.13 | 4.50 4.10
4,00 | 590 |.......
Day. Oct. | Nov. | Dec. | Jan. | Mar. [ Apr. | May. | June.| July. | Aug. | Sept.
8.75| 8.55| 6.65
8.65| 8.30| 6.55
8.7 | 8.15| 6.60
7.85| 810 6.55
8.05| 8.15| 6.65
7.50 | 8.25| 6.55
7.35{ 8.60| 6.55
7.05| 8.00| 6.75
7.60 | 8.45| 6.65
6.75) 8.45| 6.65
6.45| 7.15] 6.65 f
6.50| 7.251 6.45] 7.60|.
6.85| 6.85| 6.60{ 7.75
.25 7.25) 820! 6.60{ 8.10
1.00 7.60 | 7.70] 6.50| 8.45
1.35 8.10| 7.55| 6.60} 8.60
1.25 7.95| 6.25| 6.65| 8.05
1.20 7.90| 6.056% 7.80| 7.55
1.50 8.20|....... 8.05| 7.95
1.65 8.15| 6.90) 8.05| 7.75
1.75 8.15| 7.55| 8.30[ 7.55
1.80 7.30| 7.25| 8.75| 7.65
2.10 800 7.35| 8.60| 7.65
.85 8.10| 7.35] 8.70}) 6.95
1.00 8.55 7.45| 8.45] 6.25
1.00 8.95| 7.55| 7.45] 7.10
1.55 8.8 | 7.45( 6.20| 8.05].......
1.25 895 7.15 3
1.25 8.85| 6.98|. 25
1.25 8.85| 6.85
1.45 8.65|.c.....

NoTE.—Gage heights missing APr. 2-12 and 14-17; May 10-21; May 23 to June 1, 1914; and Sept. 5-14,
1915; there was no tlow during all other periods for which gage heights are not given. See ““Gage’’ in
station description.



GILA RIVER BASIN. 185

Monthly discharge of Union canal near Solomonville, Ariz., for 1914-15.

Discharge in second-feet.

Run-oft
Month. (total in
Maximum. | Minimum. | Mean. | 2cre-feet).

1014.

760
26, 700

0 36.8 2,260
51 81.7 4,860
0 43.2 2,660
0 9.7 597
0 0 0
0 18.6 1,140
0 105 6, 250
470 113 6,950
0 90.8 5,400
0 65.9 4,050
0 99.5 6,120
0 67.9 4,040
0 61.3 44,300

No7TE.—~Discharge determined from four fairly well-defined rating curves and by indirect method for
shifting control. See ‘“Accuracy’’ in station description. Canal dry Aug. 6-12; Oct. 1-13; and Dec. 24~
:;%, 219911161?1\. 1-25; Feb. 1 to Mar. 21; Mar. 23; Apr. 11-12; June 19; July 28 to Aug 4; Sept. 19, 20,

229, )

GRAHAM CANAL NEAR SAFFORD, ARIZ.

LocaTioN.—In the W. 4 sec. 5, T. 7 S., R. 26 E., 11 miles north of Safford, Graham
County.

REecorps AvaiLaBLE.—October 1, 1914, to September 30, 1915, when station was dis-
continued. Discharge measurements April 12 to September 30, 1914.

Gaar.—Vertical staff on left bank 400 feet east of Safford road and 1} miles below in-
take; gage read morning and evening to tenths by J. H. Allen or C. W. Bledsoe.
Prior to October 10 the gage was on right bank about half a mile below present
gage, at an independent datum.

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

CHANNEL AND CONTROL.—Sand; shifting.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 45 second-feet July 18.
Canal dry for several periods during year.

Accuracy.—Records of monthly discharge fair; daily discharge not sufficiently accu-
rate for publication.

Canal diverts for irrigation from right side of Gila River. One wasteway about 1
mile below intake. .
Discharge measurements of Graham canal near Safford, Ariz., during 1914-15.
[Made by J. B. Spiegel.]

Gage Dis- Gage
Date. | neight. | charge. Date. height.
1914. Feet. | Secft. 1914. Feet.
2 2.35 20.2 || Sept. 25........ 2.38
3.15 29.2 || Nov. 7........ 1.28
3.25 33.9 || Dee. Il........ 2.18
2.10 13.8 ) § N
1.97 12.2
177 9.7 1915.
2.02 14.1 || May 21........ 221
2.60 20.0 '3 VR 2.21

NoTE.—Oct. 10, 1914, gage moved 1 mile downstream and set at an independent datum.
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OREGON CANAL NEAR THATCHER, ARIZ.

LocaTtioN.—In the NE. 1 sec. 35, T. 6 S., R. 25 E., 1} miles northeast of Thatcher,
: Graham County.
| REcORDS AvAtLABLE.—October 1, 1914, to September 30, 1915, when station was dis- .
continued. Discharge measurements April 2 to September 30, 1914.
Gace.—Vertical staff attached to pier of footbridge near right bank about 700 feet
below lower wasteway and 2 miles below intake.
DiscEARGE MEASUREMENTS.—Made by wading.
i CHANNEL AND cONTROL.—Sand and clay channel; control slightly shifting.
| EXTREMES OF DISCHARGE.—Maximum stage during year, 99 second-feet December 20;
Canal dry during winter and for short periods during other months.
Accuracy.—Recordsof monthly discharge poor for October, November, and December,
fair for remainder of the year. Determinations of daily discharge not sufficiently
accurate for publication.

Discharge measurements of Oregon canal near Thatcher, Ariz., during 1914-15.
[Made by J. B. Spiegel.]

Gage Dis- Gage | Dis- Gage | Dis-
Date. | height, | charge. Date. height. | charge. Date. height. | charge.
1914, Feet. Feet. | Sec.ft.
2. 1.90 12| 25.5
0. 1.65 .50 1.1
100 17| 8.3
1.00 1.40 20.7
.90 1.48 33.6
160
175
.67 1.48 28.5

Daily gage height, in feet, of Oregon canal near Thatcher, Ariz., for the year ending Sept.
30, 1915.
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Monthly discharge of Oregon canal near Thatcher, Ariz., for the year ending Sept. 30,\ 1915.

.

i in nd-feet.

Discharge in second-feet Run-off
Month. (totalin
Maximum.| Minimum.| Mean, | 8cTe-feet).

38 + 0 15.5 952

64 1 18.4 1,090

99 0 23.0 1,410

93 0 6.6 407

0 0 .0 0

80 0 28.2 1,730

73 12 44.3 2,640

54 0 22.7 1,400

54 17 32.0 1,900

17 0 9.3 573

50 0 23.1 1,420

46 0 17.1 1,020

99 0 20.1 14,500

Norte.—Discharge determined from two fairly well-defined rating curves. See ‘“ Accuracy’’ in station
description. Canal dry Oct. 1-15, Dec. 6; Dec. 24 to Jan. 28; Feb. 1 to Mar. 18; May 3-16; July 18 to Aug. 3;
Sept. 18-24 and 26-30.

SMITHVILLE CANAL NEAR THATCHER, ARIZ.

Locamion.—In the NW. 1 sec. 35, T. 6 S., R. 25 E., 13 miles north of Thatcher, Gra-
ham County.

REecorps avamasLe.—October 1, 1914, to September 30, 1915, when station was dis-
continued. Discharge measurements March 31 to September 30, 1914.

Gage.—Vertical staff on right bank 100 feet below wasteway and a mile below intake.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Slightly shifting.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 78 second-feet March
25. Canal dry during winter and for short periods during other months.

Accuracy.—Records of monthly discharge fair; determinations of daily discharge
not sufficiently accurate for publication.

Canal diverts for irrigation from left side of Gila River. During extreme low stage
of river, canal depends partly on seepage and return water from other canals.
Discharge measurements of Smithville canal near Thatcher, Ariz.,-during 1914-15.
[Made by J. B. Spiegel.}

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
1914. Feet., | Secft. 1914. Feet.
Mar. 31........ 2.40 56 2.63
Apr. 11........ 2.35 46.8 2.45
15, cenens 2.15 39.1 2.19
May 7........ 1.43 15.4 2.50
........ 1.37 14.4 2.05
1. 40 14.6 1.7
June 4........ 125 10.9 1.70
1.15 10
July 3........ 2.46 47.4
........ 1.95 25.7 2.49 46.7
! P 2.07 30.1 2.49 45. 4
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BRYCE CANAL NEAR PIMA, ARIZ.

Locarion.—In sec. 21, T 6 8., R. 25 E., about 2 miles east of Pima, Graham County.

REecorps avaiLaBLE.—Discharge measurements from April 6 to December 16, 1914;
gage height record October 1, 1914, to September 30, 1915, when the station
was discontinued.

Gage.—April 6 to July 6, 1914, vertical staff on left bank 600 feet below intake and
about three-quarters of a mile above wasteway; after July 6 vertical staff on right
bank 11 miles below wasteway.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrOL.—Shifting sand.

Accuracy.—Record for daily and monthly discharge not sufficiently accurate for
publication because of shifting control and insufficient discharge measurements.

Water diverted forirrigation from right side of Gila River. Canalnotused thegreater
part of the time. Total amount diverted during year ending September 30, 1915,
about 2,000 acre-feet. .

Discharge measurements of Bryce canal near Pima, Ariz., during 1914.
[Made by J. B. Spiegel.}

Gage Dis- Gage. Dis- Gage. { Dis-
Date. height. | charge. Date. height.| charge. Date. height.| charge.
Feet. | Secft Sec.-ft. Feet. | Sec~ft.
ADr. 6..ennnnn.. 2.10 1 1 Dec. 16........ 7.52 7.8
[ S 2.30 24 9.5 16........ 7.52 7.5
May 1.......... 2.00 18 7.3
- JA 1.80 14 8.8

Nore.—July 7 gage moved about 2 miles downstream and set at a different datum.

Daily gage hetght, in feet, Bryce canal near Pima, Ariz., for the year ending Sept. 30, 1915.

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

8.7 7.6

8.7 7.6

7.8 7.5

7.8 7.4

7.9 7.4

8.0 7.4

8.1 7.45

8.1 7.5

7.4 7.5

........ 7.5 |.

........ 7.5

.5 |.

....... 7.5

.6 7.5

] 7.5 |.

........ 7.3 7.5

......... 7.3 7.5

......... 7.3 7.55

......... 7.3 8.35

.......... 7.3 8.9

7.5 7.3 7.5

8.05 7.3 7.3

8.2 7.45 7.3

8.2 7.6 Joeeenn..

8.1 76 [oveeennn
8.1 7.6
8.05 7.6
8.0 7.6
8.0 7.6

8.0 7.6 [oeaeae.

£ A PR (R
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DODGE CANAL AT PIMA, ARIZ.

Locartion.—In the SE. { sec. 18, T. 6 8., R. 25 E., three-quarters of a mile north of
Pima, Graham County. '

RECORDS AVAILABLE.—Discharge measurements from July 7, 1914, to September 17,
1915. Gage height record October 1, 1914, to September 30, 1915. Station
discontinued September 30, 1915.

Gaae.—Vertical staff near left bank attached to timber supporting crossing flume,
100 feet east of Pima road and 1} miles below intake.

DiscaareE MEABUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting sand.

Accuracy.—Because of shifting control and lack of discharge measurements deter-
minations of daily and monthly discharge are not sufficiently accurate for pub-
lication.

Water diverted for irrigation from left side of Gila River. Canal dry during the
greater part of each year. Total amount diverted during the year ending September
30, 1915, approximately 1,100 acre-feet.

Discharge measurements of Dodge canal at Pima, Ariz., during 1914-15.
[Made by J. B, Spiegel.]

Gage Dis- - Gage | Dis- Gage | Dis-
Date. heiﬁlt. charge. Date. height. | charge. Date. height. | charge.
1914. Feet. | Sec.ft. 1914. Feet. | Sec.ft. 1915. Feet. | Secft.
July 7........ 7.00 5.4 || Sept.24........ 7.35 4.4 || Sept. 17........ 7.30 4.3
[ - PO 6. 92 4.4 || Dec. 16... P A 2.0
b7 7.60 6.5 16... 7.00 2.0

Daily gage height, in feet, of Dodge canal at Pima, Ariz., for the year ending Sept. 30,1915.

Day. Dec. | June. | July. | Aug. | Sept. Day. | Dec. | June. | July Aug. | Sept.
7.55 7.4 8.05
7.45 7.4 8.15
7.55 7.4 8.05
7.55 |. 7.4 7.85
7.6 7.4 7.85
7.55 |. 7.4 7.75
8.0 7.5 7.75
8.15 80 7.5 81
8.15 8.0 7.5 8.05
815 8.0 7.5 7.75
8.05 8.0 |- 7.5 7.65
8.05 7.95 |. 7.4 7.65 ..
7.9 80 |. 7.3 7.45|..
8.05 8.0 |. 7.3 7.451..
8.05 7.1 7.3 7.75 |..

NEVADA CANAL NEAR PIMA, ARIZ,

Locarion.—In the NE. § sec. 13, T. 6 8., R. 24 E., 1} miles north of Pima, Graham
| County.

R‘Fconns AVAILABLE.—OQctober 1, 1914, to September 30, 1915, when station was
| discontinued. Discharge measurements April 4 to September 30, 1914.

Gaae.—Vertical staff on right bank under crossing flume, 100 feet below wasteway
" and about one-fourth of a mile below intake; read morning and evening to

. tenths by George Kerby. Datum lowered 0,14 foot April 9, 1915,



192

SURFACE WATER SUPPLY, 1915, PART IX.

DiscHARGE MEASUREMENTS.—Made by wading.
CHANNEL AND cONTROL.—Fairly permanent.
ExTREMES oF DISCHARGE.—Maximum discharge during year, 30 second-feet, Decem-
ber 20. Canal dry during winter and for short periods during the year.
Accuracy.—Records of monthly discharge fair. Determinations of daily discharge.
not sufficiently accurate for publication.

Canal diverts for irrigation from left side of Gila River.

Discharge measurements of Nevada canal near Pima, Ariz., during 1914-15.

[Made by J. B, Spiegel.]

Gage | Dis- Gage | Dis- Gage | Dis-
Date. height. | charge Date. height. | charge. Date. heiﬁl . | charge,
1914. Feet. | Sec.ft 1914 Feet. | Sec.Hft 1914. Feet. | Secft.
Apr. 4........ 1.57 12 || Jupe 11........ 1.46 11 Dec. 16..0ceeen 1.58 11
........ 1.89 18 [} July 2........ 1.00 5.8 1915.
May 1........ 1.59 15 [ R, 1.49 13 Apr. 9........ .82 2.5
[ R 1.73 17 ) E N 1.65 15 || 0 9.l .82 2.5
b T, 1.60 18 ug., l.i....... 1.68 15 May 6........ 1.28 7.9
30........ 1.35 11 || Sept. 24........ 1.80 2 | R PR 1.27 8.1
June 4........ 1.81 15 || Dec. 16........ 1.58 11

NoOTE.—Gage datum lowered 0.14 foot Apr. 9, 1915,

Daily gage height, in feet, of Nevada canal ne

ar Pima, Ariz., for the year ending Sept. 30,

1915.

Day. Oct. | Nov. Dec Mar Apr. | May. | June. | July. | Sept.
1.15 L15 ..., 2.00 137 |ceeaeaas
1.10 1.35 |........ 2.25 L34 )........
1.10 1.45 |........ 1.75 L271....... .
1.15 1.60 |........ 1.95 14710
1.35 1795 |ceeealo. 2.40 ) I

........ 1.65 2.30 1.23 ]........
1.25 1.55 |. 2.05 134 |........
1.25 1.55 |. 2.15 L23]....... .
1.65 1.35 1. 1.05 1.29 |........
180| 1,55 1.55 149 |........
1.75 1.65 2.00 1.16 |........
1.45 1.556 |. 2.05 |. 1.10 |........
1.65 1.45 2.05 101 |........
1.56 1.45|. 1.00
1.55 1.60 1.80
1.50 1.60 1.60
1.15 1.55 1.95
1.15 1.55 1.95( 1.32}) L1.17)........

1.35 1.55 1.80

1.80 2.90 1.80

1.70 1.20 ., 1.8

1.25 1.40 1.75

1.45 1.30 1.661 1.78|........] 1.28 ........
1.45 165 1767 L71|........] 1.30........
1.60 1.50 180 | 1.82|...ciiiifoaiai.n.

1.55 1.45 |..oc.... 1.70

1. 40 1.15

1.40 1.05

1.30 1.25

1.20 1.75
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jz[onthly discharge of Nevada canal near Pima, Ariz., for the year ending Sept. 30, 1915.

| i -
Discharge in second-feet. Run-off
| Month. (total in
' Maximum. | Minimum. | Mean, | 3cre-feet).
:
12.0 0 4.0 247
17.0 0 11.0 656
30.0 0 11.1 684
0 0 0 0
0 0| - 0 0
19.0 00 1.4 89
26.0 4.5 15.3 910
15.0 0 7.4 455
13.5 0 5.8 335
20.0 0 6.5 402
0 0 0 0
7.0 0 1.6 96
30.0 0 5.4 3,870

‘NoTE.~Discharge determined from two rating curves, both fairly well defined, but based principally on
measurements made during the year ending Sept. 30, 1914. The measurements made during 1915 indi-
cate that the control remained fairly constant. See ‘“ Accuracy?”’ in station description, Canal dry Oct.
1414 and 21; Nov. 6; Dec. 27 to Mar. 28; May 4, 5, 1113, and 28-31; June 2, 3, and 23-26; July 18 and 25;
July 28 to Sept. 13; Sept. 23, 24, and 26-30.

CURTIS CANAL NEAR FAIRVIEW, ARIZ.

Location.—In the NE. 1sec. 4, T. 6 8., R. 24 E., about 2 miles northwest of Fairview,
Graham County.
RECORDS AvAILABLE.—October 1, 1914, to September 30, 1915, when station was
' discontinued. Discharge measurements April 8 to September 30, 1914,
Gagr.—Vertical staff attached to large cottonwood tree on left bank 50 feet below

highway bridge, about 3 miles below intake,
DiscaArGE MEASUREMENTS.—Made by wading or from plank across canal.

CHANNEL AND CONTROL.—Channel fairly permanent. Control occasionally affécted
by backwater caused by operation of divesrion gates below gage.

EXTREMES OF DISCHARGE.—Maximum discharge, 44 second-feet on several days
during year. Canal dry during winter and for short periods during other months.

Accuracy.—Records of monthly discharge fair except those for August, which are
poor. Determinations of daily discharge not sufficiently accurate for publication.

Discharge measurements of Curtis canal near Fairview, Ariz., during 1914-15.

[Made by J. B. Spiegel.]

Gage Dis- y Gage Dis- Gage | Dis-
Date. height. | charge. Date. height.| charge. Date. height. | charge.
Feet, | Secof 1914. Feet, secsft, Fee Seesft.
1.47 Il 23 34 1.23 1
1150 14 2.34 340l 2.98 32
32| 18 2,34 32 228 32
2 5.7

2142°—18—wsp 409——13
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Daily gage height, in feet, of Curtis canal near Fairview, Ariz., for the year ending Sept.

30, 1915.
Day. Oct Nov. | Dec Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.6 2.5 2.55 2.4 2.4 1.1 2.0
2.6 2.5 2.5 2.5 2.3 1.15 1.7
2.55 25 2.5 2.55 2.2 1.0 1.6
2.6 2.4 2.4 2.5 2.1 1.1 1.5
2.5 2.3 2.5 2.4 2.05 1.1 1.06 1.48
2.7 2.4 . 2.5 2.45 2.1 1.1 2.0 1.46
2.5 2.45 |.. 2.6 2.4 2.2 1.1 2.04 1.4
2.6 2.5 . 2.5 2.4 2.3 1.0 2.04 1.36
2.6 2.5 . 2.4 2.3 2.25 1.23 2.0 1.32
2.64 2.5 ... 2.6 2.3 2.25 1.2 2.02 1.3
2.7 2.5 2.7 2.2 2 25 1.18 2.0 1.3
27 2.5 2.7 2.1 2.25 1.18 1.9 128
2.7 2.5 2.6 2.7 2.3 1.16 L9 1.32
2.8 2.5 2.6 2.8 2.2 1.16 1.8 1.36
2.7 2.5 2.6 2.7 2.1 114 ..co.... 1.4
2.65 2.4 |........ 2.7 2.7 2.0 1. 1.5
2.65 2.35 2.5 2.7 2.6 2.1 1. 1.54
2.7 2.3 2.5 2.7 2.6 2.1 2. 2.4
2.7 2.3 2.5 2.6 2.3 2.1 2. 2.5
2.65 2.2 2.4 2.6 2.2 2.3 2. 2. 44
2.65 2.2 2.4 2.55 2.2 2.3 2. 2.4
2.6 2.15 2.3 2.5 2.0 2.2 2. 2.5
2.7 2.0 2.6 2.5 2.3 2.0 2. 2.5
2.65 1.9 2.5 2.5 2.3 1.5 2. 2.4
2.7 |oeeunn.n 2.5 2.4 2.2 1.5 2. 2.34
2. 2.6 2.7 fooaol.. 2.4 2.4 2.3 1.45 2. 2.28
27 i 2.6 2.7 |.eee.... 2.5 2.4 2.5 1.5 2. 2.2
- TP, 2.6 2.8 |....... 2.6 2.4 2.4 1.4 2. 2.16
29 il 2.6 2.8 {........ 2.7 2.4 2.5 1.3 1. 2.1
30, el 2.65 27 ..., 2.8 2.35 2.5 1.2 1. 2.0
2 3 N PG I RN 2.7 |l 2.5 |...o.... L1 | 20 |........

Monthly discharge of Curtis canal near Fairview, Ariz., for the year ending Sept. 30, 1915

Discharge in second-feet.
Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 3cre-feet).
40 0 17.4 1,070
44 36 40.7 2,420
36 (1} 25,7 1,580
0 0 .0 0
0 (i} .0 0
44 0 17.9 1,100
42 33 37.3 2,220
44 25 34.4 2,120
3 10 25.4 1,510
44 8 176 1,080
32 8 23.8 1,460
36 12 22.3 1,330
44 0 22.0 15,900

Nore.—Discharge determined from one rating curve fairly well defined for all stages Gage heights
missing Aug. 15, 16, and 18-28. Canal dry Oct. 1-15; Dec. 25 to Mar. 16; and Aug. 1

CONSOLIDATED CANAL NEAR FAIRVIEW, ARIZ.

LocatioN.—In the NW. % sec. 4, T. 6 S., R. 24 E., about 24 miles northwest of Fair-
view, Graham County.

REcorps AvaiLaBLeE.—October 1, 1914, to September 30, 1915, when station was
discontinued. Discharge measurements April 8 to September 30, 1914,
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Gage.—Vertical staff near left bank attached to abandoned waste gate about 1,000

' feet below intake; read morning and evening to hundredths by J. E. Follett.

| Datum raised 0.60 foot May 6, 1915.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel composed of sand and silt; control shifting.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 128 second-feet Decem-
j ber 20. Canal dry during winter and for other periods during year.

Accuracy.—Records of monthly discharge poor because of shifting control and in-

. sufficient discharge measurements. Determinations of daily discharge not

+ sufficiently accurate for publication.

Water diverted for irrigation from left side of Gila River.

Discharge measurements of Consolidated canal near Fairview, Ariz., during 1914-15.

[Made by J. B. Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-
Date.. height. | charge. Date. heigit. charge. Date. height. | charge.
1914. Feet. | Sec.-ft.
Aug. 1........| 280 33
Sept.24.. | 3.66 65
Nov. 6. .| 3.00 63
Dec. 17. .. 32 76
17........] 3.2 76

‘Nore.—Gage datum raised 0.60 foot May 6, 1915.

Daily gage height, in feet, of Consolidated canal near Fairview, Ariz., for the year ending
! Sept. 30, 1915.

Day. Oct. | Nov. | Dec. Mar. Apr. | May. | June. | July.| Aug.
3.55 65 [....... 1.75 1.50 1.49 0.73 0. 54

3 0 leeiens 1.50 1.37 .73 .39

1. 40 .95 .71 .28

1.30 . .69 .08

1.20 .79 69 L.

PSR o
HOQND VOO
SS38& 8233

195 ........
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Monthly discharge of Consolidated canal near Fairview, Ariz., for the year ending Sept.

30, 1915.
Discharge in second-feet. Run-off
Month. (totalin
Maximum. | Minimum.| Mean. acre-feet).

October.. 89 0 32 1,960
Novembe 100 0 55 3,270
Decembe: 128 0 56 3,440
January.. 0 0 .0 0
February 0 0 .0 0
F25 o) 27 0 L5 91
N 1) 5 | S U 34 0 8.5 507
R 27 6 16.5 1,010
TN ce e i et iie i eeiaa e 28 1 7.0 398
T e i 85 0 11.5 707
AUBUSt - oo i, 3 0 .5 32
S 173 1T 0 0 .0 0
N TR 128 0 15.8 11,400

NDTE.—DiSChar%e determined by indirect method for shifting control. See “Accuracy?” in station
description. Canal dry Oct. 1-15; Nov. 18-19; Dec. 21 to Mar. 28; Apr. 3-19; July 20-23; Aug. 3-8, 11-12;
and Aug. 16 to Sept. 30.

SAN CARLOS RIVER AT SAN CARLOS, ARIZ.

LocaTtioN.—Opposite railroad station at San Carlos, Graham County, on Indian Res-
ervation, about half a mile above junction with Gila River.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 17, 1910, to January 12, 1911, and April 1, 1914, to
September 30, 1915, when station was discontinued.

Gace.—Stevens water-stage recorder on left bank. Datum lowered 1.10 feet on
October 1, 1914. The original gage which was used from August 17, 1910, to
January 12, 1911, was a vertical staff fastened to right pier of railroad bridge,
downstream end.

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

CHANNEL AND CONTROL.—Sand, badly shifting at all stages. Section flat and nonsen-
sitive.

EXTREMES OF DISCHARGE.—Stream dry a part of each year. July 26, 1915 a heavy
flood occurred, covering the surrounding lowlands. Discharge not determined.

Accuracy.—Records poor because of shifting control and in sufficient discharge
measurements.

Discharge measurements of San Carlos River at San Carlos, Ariz., during the year ending
Sept. 30, 1915.

Date. Made by— Ga, Dis- Date. Made by— G.age. Dis- !

height.| charge. height. | charge.
’ Feet Sec.-ft.
Oct. 6| J. B. Spiegel........... 2.10 5
Nov. 3 |..... L 14 S 2.14 20.7
15 | Anderson and Spiegel..; 2.21 30.1
Dec. 31 | J. B. Spiegel........... .92 153
31 |..... [+ T .92 146
.80 42
15 1..... [« 1 T .80 39.3
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Daily discharge, in second-feet, of San Carlos River at San Carlos, Ariz., for the year ending
} Sept. 80, 1915.

| Day. Oct, | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.
5 25 40 145 210 10 40 85 2
30 25 65 130 7 35 130 2
325 25 65 95 130 85 40 210 2
375 40 40 65 130 160 25 125 2
95 40 65 85 130 110 30 135 30
55 40 40 85 130 160 60 95 15
55 40 40 55 130 160 190 85 12
35 40 65 55 130 160 160 60 2
20 40 65 75 130 160 120 55 2
20 125 65 45 130 160 100 35 1
20 290 65 70 130 135 95 15 1
20 195 65 40 130 135 45 12 1
20 150 65 40 130 135 35 7 1
20 85 65 40 130 135 30 10 1
10 30 65 40 130 135 9 5 1
10 40 65 95 130 110 8 2 1
10 40 40 95 130 110 9 2 1
10 40 150 95 130 110 8 2
10 b D 65 130 110 7 2
10 25 (..ot 95l ...l 85 6 2.
1 35 401........ 95 | 85 6 * 21,
! 315 40 ...... 95 |..oao... 85 9 2.
45 40 ...... 65 10 85 20 2.
45 401........ 95 7 50 35 2.
40 40 f........ 65 7 45 23 5.
40 40 1. ... 95 5 45 24 71
35 65 [........ 95 5 45 17 6.
. 35 65| ....... 95 60 45 35 2.
B 30 ;¢ D P 60 50 85 21
. 30 L: 2 (PR PR PR, 50 75 2.
; b1 I 150 [eeoiiifieaanane 45 |.oeeenn. 7

| Note.—Discharge determined by indirect method for shifting control. Gage heights missing Oct. 24 to

Nov. 2, Feb. 4-18, and Aug. 1 to Sept. 20, and discharge estimated. Floods above the limit covered by the

l.iatmgl glixzrxgeuloecé‘xsrred during the periods Dec. 19-30. %an 29-31, Feb. 20-22, and July 26-31. Stream dry
une 18 to July 25.

Monthly discharge of San Carlos River at San Carlos, Ariz., for the year ending Sept. 30,

1915.
Discharge in second-feet. Run-off
Month, (total in
Maximum. | Minimum.| Mean. | acre-feet).
375 10 59 3,630
290 25 60 3,570
160 7 97 5,960
190 6 46 2,740
135 2 36 2,210
130 0 2.6 155
........................ alb 920
........................ ab 300

| eEstimated because of missing gage heights, shifting control and insufficient discharge measurements,

: SAN PEDRO RIVER NEAR FAIRBANK, ARIZ. -
LocarioNn.—Opposite Boquillas Land & Cattle Co.’sranch house, 13 miles southeast
of Fairbank, Cochise County, 3 miles below old Charleston mill.
DRAINAGE AREA.—Not measured.
RECORDS AVAILABLE.—September 28, 1912, to September 30, 1915. January 27, 1904,
to August 31, 1906, and October 18, 1910, to November 15, 1911, for station at
| Charleston; November 15, 1911, to September 28, 1912, for station at diversion
. dam of the Boquillas TLand & Cattle Co. )
Gage.—Vertical and inclined staff on right bank; read once daily to half tenths by
J. M. Barnes. Original gage—a vertical staff on right bank about 800 feet below
the present gage—was installed September 28, 1912, destroyed by flood on August
17,1914, and replaced at the same datum August 24, 1914;second gage was washed
. out on December 23, 1914, and was replaced by the present gage on January
i 21, 1915, at an independent datum.

Y
|
|
i
|
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DISCHARGE MEASUREMENTS.—Made from a suspension footbridge a mile above station

or by wading near gage.
CHANNEL AND coNTROL.—Sand and clay; semipermanent at low stages; shifting at
high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.0 feet at 5 p. m.,
December 22 (discharge not determined); minimum stage 0.7 feet, present datum,
during parts of May, June, July, and August (discharge 17 second-feet).

1912-1915: Maximum stage recorded same as for 1915 (see above); minimum
stage recorded, 3.54 feet, old datum, on June 26 to July 8, 1913 (discharge, 1.7
second-feet).

Drversions.—The Boquillas Land & Cattle Co. diverts water at various pointsabove
station for irrigation. Total acreage irrigated not known.

Accuracy.—Records poor because of shifting control and insufficient discharge
measurements.

Discharge measurements of San Pedro River near Fairbank, Ariz., during the year ending
Sept. 80, 1915.

[Made by M. D. Anderson.]

»
Gage Dis- Gage Dis-
Date,. height. | charge. Date. height. |charge.
Feet. Sec.ft. Feet. | Sec.ft.
Nov. 23.. e 4.70 8l.1||Jan. 22.. .. ... ... ... .- 1.00 72
2 N 4.70 3l.4 || Mar. 12. ... . ... iiiaian. 1.80 350

Note.—Gage heights beginning Jan. 22, 1915, refer to new datum.

Daily discharge, in second-feet, of San Pedro River near Fairbank, Ariz., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.
17 70 135 90 32 17 17 150 85
32 32 135 90 32 24 17 135 85
43 32 135 70 32 32 17 135 85

330 24 150 60 32 17 17 120 85
70 24 150 60 32 17 17 295 85
37 24 150 60 32 17 17 72 72
32 24 150 60 32 24 17 120 60
32 24 150 60 32 32 17 135 60
32 24 150 60 32 32 17 100 60
32 32 300 60 32 24 17 100 60
32 70 220 60 32 24 135 100 60
28 55 340 60 32 24 650 85 50
28 32 350 60 32 24 100 60 50
28 32 290 60 24 24 135 60 50
28 32 200 60 24 24 50 50
24 32 170 60 24 24 540 50 50
24 32 170 50 24 24 295 50 40
24 32 170 40 24 17 850 40 40
24 32 135 40 24 17 205 32 240
24 32 135 40 17 17 295 32 120
20 32 135 32 17 17 205 32 100
20 42 135 32 17 17 205 24 100
20 32 135 32 17 17 150 17 85
17 32 120 32 17 17 350 24
17 32 100 32 17 17 240 120 | 1,090
17 24 100 32 17 17 280 50 80
17 24 90 32 17 17 170 50 55
17 24 90 32 17 17 460 60 55
17 24 70 32 17 17 280 240

315 24 |. 90 32 17 17 240 100 35
70 leaeenen 100 |.......| 17 eeaa..d 205 85 ). ......

Norte.—Discharge Oct. 1 to Dec. 18 determined by indirect method for shifting control based on stand-
ard curve defined by measurements made in 1911-1914. Gage destroyed Dec. 19, and replaced Jan. 22. Dis-
charge not determined for this interval. Records of daily discharge from Jan. 22 to Sept. 30 ascertained
from poorly defined rating curve. The gage height on Dec. 22 and Jan. 31 was 11.0 feet and 6.2, respec-
titv%ljy;h de;c\;erm.inations of discharge for those days not warranted because of lack of discharge measurements
at high stages.
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Monthly discharge of San Pedro River near Fairbank, Ariz., for the year ending Sept. 30,

1915.
i Discharge in second-feet.
i gons Run-off Accu-
i Month. (total in racy
Maximum. | Minimum, { Mean, acre-feet).

330 17 47.4 2,910 | C.

70 24 32.7 1 940 | C.

24 24 24.0 857 | C.

910 60 158 2,820 | C.

1,100 102 217 12,100 | C.

350 70| 160 9,830 | B.

90 32 50,7 3,020 | B.

32 17 24.6 1,520 | B.

32 17 20,8 1,240 | B.

850 17 200 12,300 | C.

295 17 88 5,410 |"B.

1,090 35| 107 8,370 | B.

FLORENCE CANAL NEAR FLORENCE, ARIZ.

Location.—In T. 4 8., R. 10 E., 4 miles below intake and 10 miles northeast of Flor-

ence, Pinal County.

Recorps avainaBLE.—October 1, 1914, to September 30, 1915, when station was dis-

continued. Discharge measurement September 22, 1914.

Gage.—Vertical staff installed November 1 on right bank, opposite old Lorona ranch
house, 150 feet above first diversion from canal and 4 miles below intake; read
twice daily to hundredths by Maria L. Lorona.

. about 2 miles above present gage.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum mean daily dJscha.rge during year, 94 second-
feet on November 13 and 14; dry about half the year.

Accuracy.—Records poor for October, November, and December on account of insuf-

ficient gage heights; remainder of year fair. Record of daily discharge not suffi-
ciently accurate to warrant publication.

Canal diverts from left side of Gila River for irrigation.

From October 1-31 the gage was

The heading, which is a

little below and across river from the Arizona Eastern Railroad station at Price, is con-

structed of brush and rock, and breaks at each rise of river.

Two wasteways, one, not

used, about three-quarters of a mile below heading, and one about 1§ miles below
heading.

Discharge measurements of Florence canal near Florence, Ariz., during 1914-15.

! Gago Dis- - Gage | Dis-
Date. Made by— height. | chargo. Date. Made by hoight. | charge.
1914. Feet. | Sec.-ft. 1914. Secft
Sept. 22 | M. D. Anderson........ 3.30 0. June 11 69
Nov. 9| W.Adams.... 1.85 70 15 64
Dec. 5 |..... Ao 1.98 41.1 19 63
22 62
1915. 26 64
Apr, 28 Anderson and Adams 1.10 15.8 29 57
29 1.35 23.7 [ July 1 44.1
May 21 .68 4.6 1 45.2
26 1.39 30.5 5 36.3
June 1 2.12 57 10 35.0
5 2.49 70 13 75
8 2.31 65 16 52
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Daily gage height, in feet, of Florence canal near Florence, Ariz., for theyear ending Sept.

30, 1915.

Day. Oct. Nov, | Dec. | Apr. | May. | June, | July. | Aug. | Sept.
1. 1.60 2,27 |oeannnns .00 2.05| 1.91| 0.94 2.04
2. 1.60 2,25 1.90| 1.26 2.07
3. 2. 2,331 1.7 .54 2.00
4. 2.40 { 1.61 .35 2.03
5. 2,40 | 1.56 .40 2.03
[ Y OUNPOUTPRUUIRU I FUUP SN PR SRS, 2.50 | 1.52 |-eeeeenn 2.07
7. o244 1.50)........ 2.10
8. o232 125 1.48 2.17
9 A4 220 1250 1.40 2.30
...... 2.15 |........] 240 1.41] 2.08 2.63
1.98 [eeuennn 2.39| 1.55| 1.86 2.45
1.99 f.oene... 2,30 2.00] 1.52 2.48
1.94| 1.55| 2.30| 254 1.50 2.39
1.78] 1.75] 2.25| 2.45| 1.46 1.81
.83 2.00] 225| 1.72] 1.56 1.83
1.86] 2.10| 2.20| 2.40| 1.86 1.78
1.85( 2.10( 23| 171| 1.47 1.71
1.70] 1.92| 2.30| 1.48( 1.8 1.96
1.50] 1.41| 2.20]........ *1.90 1.39
1.40( 1.70| 2.06 [-....... 2.05 1.09
1.40| 1.8 2.00 2.04 1.10
1.50 fooeunnnn 2.00 |. 2.15 1.15
.61 1.60| 2.20 2.04 1.03
1.59] 1.65| 2.15 1.86 1.50
.80 1.60| 2.20 2.00 1.21

1.70| 1.40| 2.23 2.16

1.90] 1.45| 221 2.07

115 1.35f 2.17 2.27

1.29] 1.70| 213 1.95

1.471 1.90| 1.99 1.85

........................ 1.90

Monthly discharge of Florence canal near Florence, Ariz., for the year ending Sept. 80, 1915.

ischarge in nd-feet.
Discharge in seco! t Run-off
Month. (totalin
Maximum. | Minimum.| Mean, | 3cre-feet).
84 0 18 1,130
94 0 31 1,850
54 0 20 1,220
0 0 0 0
0 0 0 0
0 0 0 0
59 1} 27 1,610
57 0 26 1,610
75 53 63 3,750
90 0 34 2,130
64 0 37 2,280
80 0 41 2,440
94 0 24.9 18, 000

NoTE.—Discharge determined from a rating curve fairly well defined for all stages. _Canal dry Oct. 4-7,
Oct. 23 to Nov. 6, Nov, 15-18, 22-24, 26, 29-30, Dec. 2-4, Dec, 17 to A%‘ 9, May6—12 22, July 19-25, Aug. 3-7,
and Sept. 26-28, Gage helghts mlssmg for Oct. 10-12, 14 16, 18, 21 ov. 8, 10, 12, Dec. 6-7,9, 11—13 and 15
discharge interpolated, See ‘‘ Accuracy’ in station descnptlon

0. T. CANAL NEAR FLORENCE, ARIZ.

LocarioNn.—In the SW. % sec. 11, T. 4 8., R. 10 E., 100 feet below wasteway, half a
mile below Lorona’'s house and 7 miles northeast of Florence, Pinal County.
Rrcorps AvamaBLE.—OQctober 1, 1914, to September 30, 1915, when station was dis-

continued. Discharge measurement September 22, 1914.
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'GagE.—Vertical staff on left bank 100 feet below wasteway; read twice daily to hun-

~ dredths by Maria L. Lorona. Datum raised 2.80 feet on May 26.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrROL.—Slightly shifting.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 30 second-
feet on November 11; dry about half the year.

Accuracy.—Records poor for October, November, and December on account of insuffi-

cient gage heights; remainder of year fair. Determination of daily discharge not

| sufficiently accurate for publication.

Canal diverts from left side of Gila River for irrigation. Wasteway about threc-
quarters of a mile below intake and 100 feet above gage.

Discharge measurements of O. T'. canal near Florence, Ariz., during 1914~15.

i Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | D#te: Made by height. | charge.
. Feet. | Sec.ft. . Feet. | Sec.-ft.
i 1914. June 1 . 1.79 12.1
Bept. 22 | M. D. Anderson. 3.40 0.2 5 1.70 9.6
Nov. 7| W. Adams.. 4.20 11.6 1.38 4.7
Dec. 51..... L U 4.42 16.2 1.30 3.5
‘ 1.51 6.1
| 1915. 1.50 6.3
Apr. 28 3.78 .8 26 1.10 1.7
20 1. 4.36 7.2 {| July 1.27 3.2
May 21 4.61 14.4 13 1.55 7.3
26 2.11 27.0

baily gage height, in feet, of 0. T. canal near Florence, Ariz., for the year ending
‘ Sept. 80, 1915,

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Ang. | Sept.
1.80 1.70 |........ 1.17
1.69 1.62........ 1.10
1.55 183 ). 1.05
1.50 L62|........ 1.16
1.56 151 |........ 1.21
1.50 Ligh....... 1.00
1.41 124 ... ... 1.11
1.23 117 |o.o..... 1.55
1.22 1.51 [.oo..... 1.58
111 1.32 1.10 1.43
1.11 1.18 .80 1.39
1.00 112 |.oooo.. 1.48

........ 1.59 f........ 1.53
1.20 1.34 (e 136
1.25 1.30 [-eenn.n. 1.38

1.43
1.28
1.13
1.95
1.48
1.24
. 1.28
1.44
1.41

BIREIS BRBRE &RS8E

CHEHEER R s R 0000




202 SURFACE WATER SUPPLY, 1915, PART IX.

Monthly dizcharge of O. T. canal near Florence, Ariz., for the year ending Sept. 30, 1915

in nd-feet.
Discharge in second-feet Run-off
Month. (totalin
Maximum. | Minimum. | Mean, | 3°re-feet).
20 0 4.4 272
30 0 5.6 336
22 0 4.5 280
0 0 .0 0
0 0 .0 0
0 0 .0 0
18 0 3.6 213
18.5 0 5.6 344
12 0 3.4 205
18.5 0 3.5 213
8.5 0 2.0 122
16.5 0 3.5 208
30 0 3.03 2,190

NoTE.— Discharge determined from three rating curves fairly well defined for all stages. Canal dry
Oct. 5-12, 14-16, 18-19, 21, 23-26, Oct. 28 to Nov. 5, Nov. 14-17, 21-30, Dec. 2-4, 11-13, Dec. 17to Apr. 9, Apr.
26-28, May 5-15, June 13, 16, 17, 27-30, July 20-29, Aug. 1-9, 11-19, 28, and Sept. 25-30. Gage heights missmg
for Oct. 4, Nov. 8, 10, and 12, Dec. 6, 7, 9, and 15, and Apr. 18; discharge Interpolated. See ** Accuracy”
in station description.

’

PRICE & POWELL DITCH NEAR FLORENCE, ARIZ.

Locarion.—In T. 5 8., R. 8 E., about 5} miles west of Florence, Pinal County, and
about 8 miles below intake.

RECORDS AVAILABLE.—Discharge measurements September 25, 1914, to June 18,
1915. Station discontinued September 30, 1915.

Gace.—Vertical staff near left bank about 300 feet above junction with Safford ditch.

DiscEARGE MEASUREMENTS—Made by wading.

CHANNEL AND coNTROL.—Slightly shifting.

Accuracy.—Owing to missing gage heights, figures for daily and monthly discharge
not sufficiently accurate for publication.

Ditch diverts from left side of Gila River for irrigation; dry from October 23 to May
29 and for several other short periods. Approximately 800 acre-feet diverted during
year ending September 30, 1915.

Discharge measurements of Price & Powell ditch near Florence, Ariz., during 191415,

Gage Dis- Gage | Dis-
Date. Made by — height. | charge. || Date- Made by— height. | charge.
-
1914, Feet. | Sec.-ft. Sec.-ft.
Sept. 25 M. D. Anderson........ 2.86 3.4 gg
1915, 2.4
May 30 | Adamsand Carwile....| 1.7¢ 4.2 2.7

PIERSON-NICHOLAS CANAL NEAR FLORENCE, ARIZ.

LocatioNn.—Insec. 1, T. 5 8., R. 8 E., half a mile south of Nicholas ranch house and
6 miles west of Florence, Pinal County.

REecorDS AVAILABLE.—OQctober 1, 1914, to September 30, 1915, when station was dis-
continued. Discharge measurement September 22, 1914. .

Gaee.—Vertical staff on left bank at lower end of concrete section just below waste-
way; read once daily by Emile E. Pierson. Datum raised 0.20 feet on May 25.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting.
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EXTREMES OF DISCHARGE.—Maximum mean daily discharge dunng year, 34.5 second-
feet on April 29. Canal dry about half the year.

Accuracy.—Records poor for October, November, December, and August because

| of insufficient gage records; remainder of year fair. Record of daily discharge is
not sufficiently accurate for publication.

Canal diverts from right side Gila River for irrigation. It has two wasteways,
one near heading—seldom used—and a lower one on Nicholas ranch, used for
convenience.

Discharge measurements of Pierson-Nicholas canal near Florence, Ariz., during 1914-15.

Gage Dis- Gage | Dis-

Date. Made by height. | charge. | D2te- Made by— height. | charge.
1914. Feet, | Sec.ft. 1915. Feet, Sec.-gt.
Sept.22 | M. D. Anderson........[| 1.40 0.0 || June 2 2.26 .6
Deec. 11 |..... do. e 1.78 3.7 6 2.36 12.6
11 | Wallace Adams........ 1.78 3.6 8 2.24 10.9

i 11 2.20 6.8
| 1915. 14 2.34 14.7
Apr. 14 . ... do.eo 2.58 16.8 18 2.42 16.6
i 29 |..... do...ai.llll. 2.85 32.0 21 2.21 7.0
May 25 | Adamsand Carwile....| 2.15 5.9 || July 23 2.28 9.5

Dazly gage height, in feet, of Pierson-Nicholas canat near Florence, Ariz., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Apr. | May.
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Monthly discharge of Pierson-Nicholas canal near Florence, Ariz., for the year ending
Sept. 80, 1915.

Dis e in second-feet.
charg econd-fee Run-off
Month, (total in
Maximum. | Minimum. | Mean, | 8Cre-feet).
OCtODeT. .. s 10 1} 5.07 312
November. ......... .. ... ... 12.5 0 2.88 171
December. ... ... .. . e-iiiiiiiiiiiiiiiiiiiias 6.5 0 1.92 118
..................... .0 0 .00 0
.0 0 .00 [
.0 0 .00
H.5 0 18.1 1,070
23 7 12.8 786
18 0 8.05 478
. 9. 0 .31 19
Auvgust...................... 30 4 4.5 890
September...................... e 22 0 7.22 429
The FeAT.. ..o ee e e eeeeanes 34.5 0 5.92 4,270

Nore.—Discharge determined from two rating curves, both fairly well defined for all stages. Canaldry
Oct. 1, 6-12, 14-16, Nov. 1, 6-9, 13-17, Nov. 26 to Dec. 3, Dec. 18 to Apr. 9, June 22, 24-30, July 1-31, Sepi.
9-18and 29-30. Gage heights missing Oct. 4, 18, 20, 22, 24, 26, 28, 30, Nov. 11, 19, 21, 22, 24, Dec. 5, 6, 8, 10,
‘112—142 11(?, Apr. 11, 12, Aug. 6-15, 17-19, 24, 25, ep%‘ 1-5; discharge interpolate&. See ““ Accuracy ”’ in station

escription.

QUEEN CREEK NEAR SUPERIOR, ARIZ,

LocattoN.—At Whitlow’s ranch, 12 miles below Superior, Pinal County.

DRrAINAGE AREA.—Not measured.

REcORDS AvArLABLE.—February 14 to September 30, 1915.

Gaae.—Vertical staff painted on rock ledge on right bank at lower end of box canyon,
about 500 feet above Whitlow’s ranch; read morning and evening to half-tenths
by W. C. Mullins.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Main channel confined between high rocky banks about
300 feet apart. Bed of stream composed of constantly shifting sand and gravel.
At low stages stream meanders from side to side of channel.

EXTREMES OF DISCHARGE.—Stream reaches very low stage for greater part of each year
and becomes dry a short distance below gage. Floods are flashy and of short dura-
tion. No information on extreme floods.

Diversions.—Water diverted above gage to irrigate a few acres. Amount unknown.

Accuracy.—Discharge not determined because of shifting control and insufficient
discharge measurements.

Discharge measurements of Queen Creek near Superior, Ariz., during the year ending
Sept. 80, 1915.

Gage Dis- . : Gage | Dis-
Date. Made by— heLg%t. charge. | Dote. Made by— height. | charge.

Feet. | Sec.ft. Feet. | Secft.
Feb. 14 | Jacob and Peabody....| 3.20 66 Mar. 30 | Anderson and Enger...| 3.04 12.0
Mar. 29 | Anderson and Enger...[ 3.01 10.5 30 ceei@0uieiiiniiiiaaas 3.03 11.5
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' Daily gage height, in feet, of Queen Creek near Superior, Ariz., for the year ending
Sept. 30, 1915.
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SANTA CRUZ RIVER NEAR NOGALES, ARIZ

LocaTioNn.—Just below proposed dam site on Yerba Buena ranch, at city pumping
plant and about 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, 1915 (incomplete).

Gage.—Vertical staff on right bank at pumping plant, installed March 13, 1915; read

| morning and evening to hali-tenths by George Gillingham. Bears no definite
relation to previous gages. The original gage, which was a vertical staff on right

bank about 500 feet below the intake of a small irrigation ditch, was used until

January 18, 1912, when a Richard Fréres water-stage recorder was installed on

left bankabout one-fourth mile downstream and half a mile above pumping plant,

at a new datum. This gage was used until December 18, 1914 when it was re-

placed by a Stevens water-stage recorder which was used until March 13, 1915.

The datum of the Stevens gage is 1.3 feet higher than that of the Richard Freres

gage. .

Di1scHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND coNTROL.—Shifting sand. Banks fairly clean; subject to overflow dur-
; ing high stages.

ExXTREMES oF DISCHARGE.—Channel dry during a part of each year. The maximum
| flood occurred December 20, 1914; gage height not determined.

Diversions.—Water is diverted above station for the irrigation of about 140 acres.

Accuracy.—Determinations rough because of shifting control and insufficient number
I of discharge measurements.
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Discharge measurements of Santa Cruz River near Nogales, Ariz., during the year ending
: Sept. 80, 1915.

Date, Made by— Gage | Dis- || pap Made by— Gage | Dis-

height. | charge. height. | charge.
" Feet. | Secft.

Mar. 13 | M. D. Anderson c1.35 180

July 12| C. C. Jacob............ c. 60 0

a Referred to datum of Richard Fréres recorder. ¢ Referred to datum of gage at pumping plant.
b Referred to datum established Dec. 18, 1914.

Daily discharge, in second-feet, of Santa Cruz River mear Nogales, Ariz., for the year
ending Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6 1 1 160 185 160 93 50 19 1 50 13
6 1 1 160 130 160 93 50 13 1 50 8
6 1 1 160 107 160 93 50 8 1 50 13
4 1 1 160 107 160 93 50 8 0 50 13
4 1 1 160 85 160 93 50 8 0 295 13
4 1 1 160 85 160 110 50 8 0 150 13
4 42 1 160 70 160 110 50 8 0 78 8
4 6 1 160 70 160 93 50 8 0 50 13
4 4 1 160 55 160 93 50 8 0 50 13
4 4 1 160 55 160 78 50 8 0 50 13
4 4 1 160 85 160 78 50 8 64 50 13
2 4 1 130 330 180 78 50 8 27 50 13
2 4 1 130 185 180 78 50 8 5 50 13
1 4 1 130 185 180 93 50 8 5 110 13
1 2 1 107 185 180 78 50 5 38 78 13
1 2 1 107 185 130 78 50 5 5 78 13
2 6 1 107 185 130 78 50 5 255 78 13
2 6 26 107 185 130 78 50 5 295 50 13
2 9 110 64 50 5 215 50 13
2 110 64 50 5 150 50 8
2 24 110 64 50 5 93 50 6
2 24 110 50 50 5 50 50 7
2 24 1. 93 50 50 5 50 50 8
2 24 110 50 38 5 50 27 8
2 24 50 27 2 50 27 7
6 30 93 50 27 |oecenns 50 27 ;
[} 30 93 50 27 1| 4760 19
6 16 93 50 27 1 215 19 6

28 1 93 50 27 1 50 13 6
2 1 93 27 1 50 13 6
) N R, 93 |....... 19 |.....el 50 13 Jeeannae

e Estimated; curve not defined.

Nore.—Discharge determined by indirect method for shifting control. Dec. 13-17 and Mar. 28 to Apr. 3,
gaga(;l Igalights missing; discharge estimated. Dec. 19-24 gage out of commission; heavy flood; no data
available,
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Monthly discharge of Santa Cruz River near Nogales, Ariz., for the year ending Sept. 30,
! 1915.

i i d-feet.
Discharge in second-feet. Run-off
Month. ; (totalin
Maximum. | Minimum.| Mean, | 3cre-feet).
28 4.0 246
42 1 10.8 643
al,460 89 198 12,200
55 150 8,330
180 93 134 8,240
110 50 74.3 , 420
50 19 44.2 2,720
19 0 6.1 3
a 760 0 82.3 5,060
295 13 58.9 3,620
13 6 10.4 619

o Estimated.
NoTte.—See footnote to table of daily discharge, also “ Accuracy’ in station description.

SANTA CRUZ RIVER AT TUCSON, ARIZ.

LocarioNn.—In sec. 23, T. 14 S., R. 13 E., at Congress Street Bridge in Tucson, Pima
- County.
ReCORDS AVATLABLE.—Qctober 15, 1905, to September 30, 1915 (incomplete).
DrAINAGE AREA.—Not measured.
GAGE —Staff on right bank installed July 7, 1913. Original gage was painted on
bridge pier on left bank; during 1911 and up to September 30, 1912, gage heights
were observed from a temporary staff or by measuring to the water surface from

a reference point on the bridge. *October 1, 1912, to July 7, 1913, a chain gage

installed on the bridge was used. Original da.tum was ma.mtamed until Novem-
ber 22, 1913, when it was lowered 2feet. After the flood of December 12, 1914,
gage heights were obtained by measuring down from a reference point on the
bridge, elevation 19.28 above new datum. Observer, J. O. Kenny.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Sand; shifts.

EXTREMES OF DISCHARGE.—The stream is dry part of each year at this point. On
December 24, 1914, the maximum gage height was 9.8 feet, indicating a discharge
of about 9,000 second-feet. This was probably the maximum ever recorded at

;  the station.

ACCURAOY.—fR/eCOIdS poor.

Discharge measurements of Santa Cruz River at Tucson, Ariz., during the year ending .

Sept. 30, 1915.

; Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. | Date. Made by— height. | charge.
Feet, | Sec.ft. Feet, | Sec.-ft.
Oct. 16 | C.C. Jacobs............ 1.00 0.0 | Jan. 4 | A.L. Enger............ 2.47 1
Dec. 20 | A. D. Micotti.......... 4.40 | 1,110 Feb. 4 | Pickrelland Kriegbaum| 4.00 311
21 | Smith and Micotti..... 4.27 1 2,060 13 | Haghurst and Micotti..| 4.39 491
21 [ A. D, Micotti.......... 3.27 | 1,270 27 | Enger and Haghurst...| 3.12 48
i 23 | Krowland Storrs...... 7.59 | 5,120 Mar. 9} Andersonand Enger...;} 3.08 78
| do. - . 9 d ...] 3.08 82
| 2.82 8.8
| .A. . 2. L5
i 28 | Enger and Micot .0
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Daily discharge, in second-feet, of Santa Cruz River at Tucson, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | July.

Note.—Discharge determined by indirect method for shifting control, based on frequent discharge
measurements during flood periods. Rating curve poorly defined. Stream dry on days of missing dis-
chms-%n. Record of discharge for Dec. 20-97 furnished by Arizona Agr. Experiment Station. Gage heights
missing Tan. 1, Feb. 2-8, 21, and 28, and Mar. 7, 21, and 28&; discharge interpolates.

Monthly discharge of Santa Cruz River at Tucson, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet.

Run-off

Month. (totalin
Maximum. | Minimnm. | Mean, | 8cre-feet).
40 0 2.8 170
85 0 6 360
8510 0 893 54900
4400 4 1707 10400
730 42 202 11200
130 9 50 3070
7 0 W7 4
0 0 0 0
0 0 0 0
200 0 9.8 60
August... 0 0 0 0
September.... . 0 0 0 0
The Year e ceumeennreneennnn e reeeaaaean 8,510 0 112 80,200

Note.—Records poor. See footnote to table of daily dischargo also ‘“ Accuracy’ in station description.
RILLITO CREEK NEAR TUCSON, ARIZ.

LocaTtioN.—In sec. 23, T. 13 8., R. 13 E., at highway bridge on Oracle Road about
4 miles north of Tucson, Pima County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—1909 to September 30, 1915 (incomplete).

Gace.—Richard Fréres water-stage recorder on right abutment of highway bridge.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Sand, wide and shallow; shifts badly at all stages.
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ExTREMES OF DISCHARGE.—On December 23, 1914 there was a mean discharge of
about 16,000 second-feet, the maximum flood recorded. Stream dry the greater
part of each year.

Accuracy.—Records poor. Daily discharge not sufficiently accurate for publication.

. Determinations of flood flow based on frequent discharge measurements, which

. are rough, owing to extreme width of section and shifting channel.

COOPERATION .—Records furnished by Arizona Agricultural Experiment Station.

.Pischarge measurements of Rillito Creek near Tucson, Ariz., during the year ending Sept.

30, 1915.
i

' Date. Made by— bk | chacse, || Date: Made by— noige. | charge.
Sec.-ft. Sec.ft.
Oct. 4| A,L, Enger. 334 || Feb. 83
10 | C. C. Jacob. 0 122
Nov. 11 | A. D. Mico 64 702
Dec. 19]..... d 3,310 394
3,550 229
131 453
54 || Mar. 255
25 266
2,650 59
3,370 || Apr 37
3,590 60
614 13

Monthly discharge of Rillito Creek near Tucson, Ariz., for the year ending Sept. 80, 1915.

Discharge in second-feet.
Run-oft
Month. (totalin
Maximum, | Minimum. | Mean, | 8cre-feet).
46 0 15
572 0 22,8 1,360
16,000 011,740 107,000
4,000 0! '347 21,300
1,780 120 458 25,
380 59 170 t 10,400
60 0] 203 1,200
.0 0 .00 0
.0 1} .00 (1}
2.5 0 .08 5
.0 0 .00 0
.0 0 .00 (1}
16,000 0 230 167,000

| NorE.—Channel reported dry Oct. 1-30; Nov. 1, 4-10, 12-21, Nov. 23 to Dec. 17; Jan. 9-28; Apr. 26 to
July 18; and July 20 to Sept. 30. See “ Accuracy’’ in station (fescription.

BLACK RIVER NEAR FORT APACHE, ARIZ.

Locarion.—About one-fourth mile below the bridge on road from Rice to Fort
Apache, 1} miles above junction with White River, and 18 miles west of Fort
Apache, GilaCounty.

Drainace ArEA.—Not measured”

REcorDs AvarLaBLE.—November 24, 1912,-to September 30, 1915.

Gage.—Vertical staff, fastened to float well of water-stage recorder. Staff gage about

three-fourths mile above present gage was used from November 24, 1912, to Octo-

ber 16, 1913, when a Gurley water-stage recorder was installed at present site, but

at independent datum. Recorder was damaged by the flood December 19,

1914, and the staff gage on float well was read twice daily after January 20, 1915

i by Mrs. Tom Wanslee.

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

' fourths of a mile above gage.

2142°—18—wsp 409——14

|
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‘CHANNEL AND CONTROL.—Boulders and gravel; shifts during flood stages, fairly per-
manent at low stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, 15.9 feet on December 20,
determined from flood marks (discharge determined from extension of rating
curve, about 18,000 second-feet); minimum stage, 3.2 feet on several days during
September (discharge, 70 second-feet).

1912-1915: Maximum stage and discharge same as for 1915 (see above); mini-
mum stage, 3.86 feet (not comparable with 1915 minimum, because of shift in con-
trol) from June 27 to July 2, 1914 (discharge, 61 second-feet).

Diversrons.—None.

Accuracy.—Determinations are rough, on account of lack of high-stage discharge
measurements, except for the months of October, November, June, and Septem-
ber, for which they are fair.

Discharge measurements of Black River near Fort Apache, Ariz., during the year ending
Sept. 30, 1915,

— Gage Dis- - G Dis-
Date. Made by height. | charge. | D2te- Made by height. | charge.
. Feet. | Sec.-ft. . Feet. |Sec.-ft.
Oct. 28| J. B, Spiegel.._........ 4.46 293 || Jan. 20| J. B. Sxxesel ........... 4.04 184
Jan, 181.....do...... | 3.78 125 || Sept. 25 | M. D. Anderson 3.58 151
18 |.....do.. | 3.82 126 27 |oeo.s () DU 1 370 176
b | IR« s 4,04 188 27 )..... L5 1, D 3.70 173

Daily discharge, in second-feet, of Black River near Fort Apache, Ariz., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
Loceoiinnannn. 230 | 275| 230| 475)1,30| 1,120 | 4,200 | 4,620] 565 175[1,280| 130
gl 230 | 320| 230 435|1330| 840 4,830 |3020| 65| 175(1)560| 130
ERIRIRN 230 | 335| 230 295(6.000)1,120 (5,180 (2,700 565( 175[1.8%0| 130
4 355 | 320 <230| 355]2,5501,260(6,000] 2,550 | 610| 175)1,120| 120
5.1l 1,150 | 305| 230| 3201400 1,330 | 6,000 |2,400| 60| 150{ ‘65| 1lo
Beneaennnn. 736 | 275| 280| 320 0| 1,330 | 6,000 [ 2,300 565! 130(2,750 | 120
7o 565| 260 230| 200}1,120) 990 6,000] 2,150 ] 540) 130 |1800| 145
gLl 475| 260| 280 260| ‘710 1,260 | 5,700 | 1,970 | 495| 120 “930| 130
A B | B mE| W i & om e o8
.............. 0 ,220 0|4, ) 0
1 UUURTRR 30| 245] 20| 230|1,840| 810|448 1,640 395| 110{ 245( 100
B 0| Hs| B | 200|150 | 50 |co0|Los| sl 0| | 10
.............. 200 | 1 0|8 0
RN u) g2l mo| lm|Lus) meiam axe) &) 1) @) w
.............. ) ) 2,

230 | 35| 280| 175|1,3%0|1,120 (4,802,450 | 320| 100| 160 70
AR e AR (A
1, s

230 ] 200]4,160| 1501440 | 2,150 [ 3,540 | 1,680 | 320| 160} 130 90
230 | 275 18,000 | 200 | 1480 | 2,250 [ 3,720 | 1,440 | 320| 200| 120 80
230 | 245 |11,600 | 200 | 2,150 | 2,350 [ 4,080 | 1,220 | 320 | 260| 110 70
245 230 4,300 | 175| 1,560 | 2,250 (3,840 | 1,020 | 200 | 260| 110 %
275 | 230 |1,970| 185] 1,360 | 2,150 [ 3,660 | 1,020 | 275| 260 100 | 110
320] 230 |1,640| 175| 930 (3,300|3.300| "960| 260| 200| 120| 120
355| 280 | 1,260 75| 900 |4,220(3080| 87| 260| 540 415| 185
355| 230 sro| 200| s70|3,480|2,800| 785| 245|1,050] 340| 245

230 780 200( 990 |4,500(2,600| 7101 215(2750{ 200| 175
S| 20| ool cool® is0m| hamel o 13|o%0| | i
275 | 230| 565 |2,100].......[5.850| 3,900 585| 175|2.650] 150| 150
275 ... .. 520 | 1,750 {00000 4620 ... 565 |.oo.... 1,360 | 130 |.......

NoTE.—Determinations of daily discharge based on rating curve fairly well defined below but poorly
defined above 1,500 second-feet. Flood of Dec. 19 rendered water-stage recorder inoperative; stage from
Dec. 20 to Jan. 17 determined from observer’s notes, high-water marks, and by comparison with record
of Salt River near Roosevelt. Jan. 28-29, Feb. 3, and Mar. 4-7 and 13, water was over top of gage; mean
discharge estimated at 6,000 second-feet.
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. ‘;Monthly discharge of Black River near Fort Apache, Ariz., for the year ending Sept. 30,

1915.
ischarge in second-feet.
Di 8! cong- Run-oft |,
Month. (totfal ;1)1 racy.
Maximum. | Minimum, | Mean. | 3¢ré-@et).
1,150 230 339 C.
415 230 281 00 | C.
18,000 230 1,650 101,000 | D.
6,000 130 718 100 | D.
6,000 710 1,540 ,500 | D.
5,850 785 2,150 132,000 | D.
6,000 2,600 4,420 263,000 | D.
4,620 565 1,710 3 D.
610 175 372 22,100 | D.
6,000 100 764 7, D.
2,750 90 532 32,700 | D.
245 70 117 6,960 | C.
18,000 70 1,210 877,000

Note.—See footnote to table of daily discharge; also “ Accuracy’’ in station description.
SALT RIVER NEAR ROOSEVELT, ARIZ.

LoocaTtioN.—At diversion dam for power canal, 10 miles above upper end of Roose-

. velt reservoir and 20 miles east of the town of Roosevelt, Gila County.

REcorDs avamaBLE.—October 1, 1913, to September 30, 1915 (including 180 second-

| {feet diverted for power development 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 power development).

DRAINAGE AREA.—4,222 square miles (furnished by U. S. Reclamation Service).

Gaae.—Vertical staff on left bank, bolted to concrete wall at head of canal.

DiscHARGE MEASUREMENTS.—Made by wading below dam at low stages. At high
stages discharge is 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.—Concrete dam acts as artificial control.

EXTREMES OF DISCHARGE.—The maximum mean daily discharge from October 1,

. 1913, to September 30, 1915, was 37,500 second-feet on January 30, 1915. Mini-
mum mean daily discharge for that period was 164 second-feet on June 29, 1914,

Diversrong.—About 180 second-feet diverted at dam for power development.

Accuracy.—Results good.

CoorERATION.—Daily-discharge record furnished by United States Reclamation
Service.

-
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Daily discharge, in second-feet, of Salt River near Roosevelt, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
589 391 | 1,030 | 5,881 | 2,625 | 6,378 | 5,557 | 1,586 675 960 552
535 446 | 1,031 | 5,882 | 2,238 | 6,058 | 6,731 | 1,097 852 812 522
553 | 400| ‘960 | 5,881 | 2,363 | 4,847 | 7,046 | 1,487 | 628 | 724 512
553 400 772 | 8,691 | 2,363 | 4,847 | 6,426 | 1 604 739 426
541 | 373 | 7353,736 | 3,760 | 5,867 | 6,847 | 1,911 | 580 | 676 406
511 365 735 | 2,276 | 4,087 | 6,042 | 5,442 | 1,866 580 753 398
499 357 675 | 1,695 | 3,772 | 7,300 | 4,627 | 1,796 569 | 1,250 394
499 | 357 | 676 | 1,542 | 2,642 | 7,862 | 4,992 | 1,619 | 550 384
499 | 335| 675| 1,341 | 2,778 | 7,114 | 4,222 | 1,446 | 519 707 347
475 327 615 | 1,292 | 2,662 | 6,912 | 3,958 | 1,366 479 676 342
517 3271 616 | 1,446 | 2,322 | 6,446 | 3,467 | 1,306 469 | 563 338
559 298 586 | 3,541 | 2,322 | 6,426 | 3,467 | 1,347 463 490 338
529 | 298| 558 5,080 (2,159 | 6,757 | 3,907 | 1,346 | 458 | 478 303
654 | 335| 558|3,008|2 1847211 |4,350 {1,236 | 443 514 278

499 | 5,314 { 480 | 6,618 | 3, 6,136 | 2,341 | 1, 647 | 442| 340
430 | 4,684 | 499 | 3,471 | 3,422 | 6,426 | 2 1,065 641 | 453 [ 380
419 | 7, 524 12,490 | 3,430 | 6, 1,911 837 | 453 360
419 [ 6,020 | 537 | 2,237 | 4,664 | 5,532 | 1, 925 6,794 | 432| 350
419 | 3,314 | 488 | 2,113 | 6,370 | 5,217 | 1,958 | 868 | 8,245 | 438 355
400 | 2,159 | 488 | 2,275 | 6, 4512 |1, 878 |10, 890 870
400 | 1921 | 488 | 2)388 | 6,180 | 4,222 | 1,819 | 802 | 1,902 | 466 | 588
400 | 1,374 | 489 (..., 6715 | 4,222 | 1,752 | 768 | 1777 | 642 | 457
300l 511 | 391 | 1,374 (37,492 | ... ... 7,635 | 5,136 | 1,647 | 699 | 1,352 | 687 | 426
3. 499 |....... 1,232 (15,656 |....... 7720 |00 1,626 |....... 1,193 | 630 [.......

Note.—Record of daily discharge furnished by U. 8. Reclamation Service. Flow of Tonto Creek
(record of which is given on p. 216) not included.

Monthly discharge of Salt River near Roosevelt, Ariz., for the year ending Sept. 30, 1915.

i n -feet.
Discharge in second-feet Run-off
Month, (totalin
Maximum.| Minimum. | Mean, | 8cre-feet).
1,460 297 643 39,500
654 301 501 29,300
19, 400 234 2,570 158,000
37,500 448 2,290 141, 000
8,690 1,290 3,870 187,000
7,720 2,130 3,730 229,000
7,860 4,220 6,020 358,000
7,050 1,630 3,690 227,000
1,910 699 1,230 73,200
10,900 400 1,460 89, 800
1,250 407 602 37,000
870 244 386 23,000
37,500 234 | 2,20 1,59,000

NoteE.~—Monthly discharge computed bﬁ engineers of United States Geological Survey from daily dis-
charge record furnished by United States Reclamation Service.

WHITE RIVER AT FORT APACHE, ARIZ,

LocaTtioNn.—At highway bridge on Fort Apache Military Reservation, just below
junction of north and east forks, at Fort Apache, Navajo County.

DrainaGE AREA.—Not measured.

REcORDS AvATLABLE.—QOctober 24, 1912, to September 30, 1915.

Gaee.—Vertical staff fastened to downstream end of left abutment of bridge, read
twice daily by M. Jesus Velasquez. On January 20, 1915, datum of gage was
raised 4.4 feet.
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DrscEareE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTrOL.—Sand and gravel, slightly shifting. Banks high and not

' likely to overflow. Point of zero flow approximately same as new datum of gage.

EXTREMES OF DISCHARGE.—Maximum stage and discharge- during year not deter-

' mined; minimum stage recorded, 0.50 foot August 27 at 8 a. m. and 2 p. m.

(discharge, 75 second-feet).

1912-1915: Maximum stage and discharge not determined; minimum stage
recorded, 4.62 (0.22 new datum) December 21, 1912 (discharge, 30 second-feet).
DNERSIONS.—A small quantity of water is diverted for irrigation by the Indians

several miles above station; amount not known.

Accuracy.—On account of missing gage heights and lack of high stage discharge
measurements records are poor, except for the months of October and August,
for which they are fair. ‘

CoorERATION.—Gage-height record furnished by United States Army.

Discharge measurements of White River at Fort Apache, Ariz., during the year ending
Sept. 30, 1915.

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

Feet, | Sec.-ft. Feet. | Secft.
Oct.29a | J. B, Spiegel.......... 5.10 149 || Jan. 20a | J. B. SXiegel ........... .56 95
Jan, 19 |..... [« Lo .60 110 || Sept. 26 | M. D. Anderson........ .80 169

19 |..... dooeeiiiiii .60 91

a North and East forks measured separately and the sum of the results taken as discharge of main stream,
NoTE.—Beginning Jan. 19 gage height refers to datum 4.4 feet above original datum.

Daily discharge, in second-feet, of White River at Fort Apache, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
=
85 210 210 285 | 1,020 | 1,500 935 550
85 210 210 285 1,020 | 1,410 935 515
85 210 210 285 1,370 | 1,280 | 1,020 515
85 210 285 | 1,550 [ 1,410 1,070 480
85 210 180 2851 1,700 1,410} 1,110 435
85 100 140 2851 1,700 § 1,320 1,000 390
85 100 140 210 | 1,460 1 1,320 890 345
85 100 160 2851 1,460 | 1,320 845 345
85 100 210 285 | 1,370 1,320 845 315
85 210 2851 1,410 | 1,240 845 285
85 210 260 1 1,410 | 1,330 845 260
100 410 260 | 1,550 | 1,410 845 245
100 260 | 1,620 1,490 830 230
100 285 260 | 1,680 1,570 800 230
100 305 315 1,750 | 1,650 760 210
100 325 410 1,550 | 1,550 760 210
100 345 4801 1,370 | 1,550 710 180
100 360 480 | 1,370 | 1,440 710 140
100 375 550 | 1,650 | 1,340 710 185
100 390 5851 1,650 | 1,240 670 230
100 410 550 1 1,8201{ 1,150 670 180
100 315 5501 1,820 | 1,020 670 345
100 285 670 | 1,410 | 1,020 670 445
100 285 800 { 1,410{ 1,020 630 830
100 285 9351 1,280 ( 1,070 630 940
935 1,280 | 1,110 585 | 1,220
1,110 | 1,240 1, 585 | 1,500
1,240 | 1,370 980 585 | 1,370
2401 1,820 980 585 | 1,240
2,000 980 550 980
........ 935 |....e.nn 800

Note.—Discharge determined from rating curve fairly well defined between 70 and 600 second-feet.
Gage heights missing for November, Dec. 10-28, Feb. 15-20, Apr. 13-14, May 11-14 and 18-19, June 6
algkg 27, duly 5, 6, 12, 19, and 26, Aug. 1, 24-26, 28-29, 31, and Sept. 1-25, for which periods discharges
were interpolated or determined by eomparison with records of flow of Salt River near Roosevelt.
Dﬁten_ninagiou of discharge for Dec. 10-28 not practicable on account of missing gage bheightsand rapidly
changing stage. N
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Monthly discharge of White River at Fort Apache, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet. Run-off

Month. (totalin Accu-

Maximum. | Minimum. | Mean, | 8credeet). | %"

October.. 640 90 218 13,400 | C
November. ... ... e e 120 7,140 | D.
January... 760 85 154 9,470 § D,
February.. 410 140 276 15,300 | D.
March. ..o 1,240 210 549 ,800 | D.
7 2 1 2,000 1,020 1,500 89,300 | D

F o 1,650 9 1,270 78,100 | D
JURC. o o ome oo 1,110 550 778 46,300 | D
July..... 1,500 140 523 32,200 | D
August. ... 75 156 9,590 | C
September.. . O 150 8,930 | D

Nore.—Mean discharge for November and September determined by comparison with Salt River near
Roosevelt. See footnote to table of daily discharge and ‘ Accuracy’” in station description.

EAST FORK OF WHITE RIVER AT FORT APACHE, ARIZ.

Location.—On Fort Apache Military Reserve at Fort Apache, Navajo County,
about half a mile above junction with North Fork of White River

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—November 8, 1912, to September 30, 1915.

Gacge.—Vertical staff fastened to ash tree on left bank opposite officers’ quarters.
January 20, 1915, a new staff gage was installed and the datum raised 5 feet.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—DBoulders and gravel; shifting slightly.

EXTREMES OF DISCHARGE.—Maximum stage and discharge during year not recorded;
minimum stage December 1-9, 5.35 old datum (discharge, 18 second-feet).

1912-1915: Maximum stage and discharge not recorded; minimum stage, 4.95
feet February 14-16, 1914 (discharge, 5 second-feet).

Accuracy.—Records for October, January, March, and April good ; for June and July,
fair; and for November, February, May, August, and September, poor. Dis-
charge for December not determined because of lack of high-stage discharge
measurements.

CooPERATION .—Gage heights furnished by United States Army.

Discharge measuremenits of East Fork of White River at Fort Apache, Ariz., during the
year ending Sept. 30, 1915.

Date. Made by— h(e}iz%net. clll)airsge. Date. Made by— h?g & chl?age.
. Feet. | Secft. . Feet. | Sec.ft.
Oct. 29| J. B.Spiegel........... 5.66 38 || Jan. 20 | J. B. Spiegel........... .54 25
Jan, 19| ..... do....... .63 36 || Sept. 26 { M. D. Anderson........ .5 47
197 ..... do....... .62 36 26| -.... 5 1 T .7 47

20 cedoaii 54 28

Nore.—Gage heights after Jan. 18 refer to datum 5.00 feet above original datum.
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Daily discharge, in second-fect, of East Fork of White River at Fort Apache, Ariz., for the
year ending Sept. 30, 1915.

Day. Oct. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
36 60 82 242 242 217 % FOUUNIN R
36 82 242 242 217
36 153 82 325 242 205
36 70 82 355 242 205
36 55 82 355 242 205
36 36 82 355 242 205 79 60 |- ...
36 45 60 295 217 205 70 i N R
36 55 89 295 230 205 70 70 |...o....
36 65 89 295 230 205 60 60 [........
36 65 89 295 230 205 60 50 f........
36 65 65 325 255 217 60 481
36 65 65 325 280 217 55 45 |..oo....
36 65 65 295
36 65 65 242
36 72 97 242
6.t 55 1........ 36 79 112 242
) i U : 8 PR, 36 86 136 242
18 inenns 29 ... 36 93 145 242
19 ..o... 26 |-, 36 100 143 242
b 26 {-eaeeoen 32 106 162 242
b1 S, 26 j........ 32 112 143 325
22, aeannn 26 )....... 32 97 143 325
b2 S 26 {........ 32 82 143 325
. TR 26 i........ 32 82 217 295
25, s 26 {........ 32 2 217 242
26. . e 26 {........ 217 217
7 . 26 .. .o 268 205
b S 55 1........ 295 230
20 ...l 55 55 205 310
30...cninns 55 55 280 310
3 B, 55 55| 60 f-.......] 268 |........

NoTE.—Discharge determined from a rating curve fairly well defined from 10 to 200 second-feet. Gage
heights missing for the following periods, for which discharge was interpolated or determined by com-
arison with records of flow of te River at Fort Apache: November, Feb. 15-20; May 11-14 and 19-20;
une 20 and 27; July 5, 6, 12, 19, and 27; Aug. 14, and Aug. 13 to Sept. 26. Discharge Dec. 10-28 not
determined because of rapidly fluctuating stage during period for which gage heights are missing.

Monthly discharge of East Fork of White River at Fort Apache, Ariz., for the year ending
Sept. 80, 1915,

i in se -feet.
Discharge in second-feet. Runoft |00
Month. (totalin racy.
Maximum. | Minimum. | Mean, | acre-feet).

QEbODOr. ... o ce et 255 26 64.5 3,970 | B.
November... ...c..oeniiiiiiiiiiiiii i e 35 2,080 | D.
[5E15T: o 36 32 35.3 2,170 | B.
February.......ocoooieiiiiiii e 153 36 71.3 4,200 | D.
2 295 140 8,610 | B.
April. oo 355 205 283 16,800 | B
7 e e e e e aaan 355 253 15,600 | D
B3 - 205 120 194 11,500 | C
July e 310 32| - 104 6,390 | C
g SRR I SO - 30 1,840 | D
September... ... 30 1,79 | D

Nore,—Mean discharge for November, August and September determined by comparison with White-
River at Fort Apache. See footnote to table of daily discharge, also “ Accuracy’ in station description, }
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TONTO CREEK NEAR ROOSEVELT, ARIZ.

LocatioNn.—In sec. 14, T. 6 N., R. 10 E., 6 miles above upper end of Roosevelt reser
voir and 15 miles northwest of the town of Roosevelt, Gila County.

DRAINAGE AREA.—1,004 square miles (furnished by United States Reclamation Serv-
ice). :

REcorDs AvAILABLE.—October 1, 1913, to September 30, 1915.

 GaeE—Vertical staff on right bank. Site of gage is changed from time to time owing
to shifting control.

DiscHARGE 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.—A maximum mean daily discharge of 11,000 second-feet
was recorded on January 30, 1915, but the maximum flood discharge was not
determined. The stream has reached a minimum flow at this point of about 2
second-feet.

DrverstonNs.—There are no diversions in the vicinity of thisstation. The entire flow
is discharged into Roosevelt reservoir.

Accuracy.—Records fair.

C‘OOPERATION‘—ReCOI‘d of daily discharge furnished by United States Reclamation
Service.

Daily discharge, in second-feet, of Tonto Creek near Roosevelt, Ariz., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5 25 18 388 | 4,980 550 125 375 150 10 60 25
5 25 30 250 | 1,466 550 125 525 112 10 50 25
8 25 20 150 | 1,223 812 125 525 112 8 25 20

38 20 20 150 | 3,223 812 125 450 112 8 20 20
50 30 15 125 | 2,100 850 125 525 125 8 20 15
38 30 15 100 | 1,200 965 200 450 125 8 15 15
38 30 15 100 995 900 200 375 125 5 15 15
38 30 15 62 462 800 200 300 100 5 25 15
38 30 15 50 305 750 200 100 - 5 20 15
38 650 150 145 88 5 20 15
38 500 95 162 5 20 10
30 500 95 162 75 5 15 10
12 480 95 162 60 5 15 7
12 480 75 275 5 15 8
12 470 75 295 50 5 15 8
12 75 50 5 15 8
12 725 75 270 32 5 15 g
12 600 75 270 32 5 12
12 500 75 250 30 5 12 8
12 400 5 225 30 5 12 8
12 400 75 225 25 5 10 8
25 300 75 225 15 30 10 8
1056 250 70 225 15 25 10 8
100 150 70 225 15 25 10 8
52 150 62 218 15 60 5 8
52 62 210 12 125 8
30 250 62 210 12 162 37 8
30 250 62 200 10 150 37 8
25 175 62 190 10 150 25 8
16 175 100 175 10 100 25 8
25 175 |eeeen.s 150 Jeeeennn 80 25 [seeenen
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Monthly discharge of Tonto Creek near Roosevelt, Ariz., for the year ending Sept. 30, 1915,

i in second-feet.
Discharge in second-fe Run-off
Month. (total in
Maximum. | Minimum.{ Mean, acre-feet).
October.... 105 5 30.1 1,850
50 18 28.2 1,680
1,800 5] 377 23,200
11,000 30 605 37,200
4,980 550 | 1,160 64,400
965 175 497 30, 600
200 62 103 6,130
59 145 274 16,800
150 10 59. 6 3,550
162 5 33.4 2,050
60 5 19.8 1,220
25 . 7 1.4 678
11,000 ‘ 5 ‘ 262 189, 000

Note.—Monthly discharge computed by engineers of United States Geological Survey from daily-dis-
charge record furnished by United States Reclamation Service.

’ VERDE RIVER NEAR CLARKEDALE, ARIZ,

LocarioNn.—In T. 17 N., R. 3 E., 4 miles below the mouth of Sycamore Creek and
5 miles above Clarkdale, Yavapai County.

DrAINAGE AREA.—Not measured.

RECORDS AvAtLABLE.—June 18, 1915, to September 30, 1915; discharge measurements
April 3, to June 9, 1915,

GAGF,—Stevem water-stage recorder on left bank, installed June 18. A vertical staff

was installed by the United Verde Copper Co. in April on the left bank about 30
feet above the water-stage recorder. All measurements and gage heights are
referred to the staff gage datum. -

Di1scHARGE MEASUREMENTS.—Made from cable or by wading.

CHAXNEL AND coNTROL.—Gravel and boulders, fairly permanent at low stages, may
shift at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during period covered by record from
water-stage recorder, 5.65 feet at 6 a. m., July 25 (discharge, 1,040 second-feet);
minimum stage from water-stage recorder, 2.10 feet on August 4, 11 and 12 (dis-
charge, 70 second-feet). ‘

"Drversion.—Water is diverted above and below station for irrigating a few small
ranches, amount not known.

Accuracy,—Records fair.

CooreRrATION.—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, 1915.

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

Feet. Sec.-ft. Feet. Sec.-ft.
Gittings and Larson....! 5.50 984 || May 12 | Gittings and Larson....| 2.80 237
71.....do 3.50 305 14 | Jacob and Gittings 2.50 123
2.70 115 || June 9 | Gittings and Larso 2.10 83
6. 50 2,450 || July 31 d . 2.20 89
6.40 2,400 || Sept. 9 | Anderson and Gittings.{ 2.18 79
3.80 518 [ 2 PRRURs [ TN 2.18 78

3.25 420
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Daily discharge, in second-feet, of Verde River near Clarkdale, Ariz., for the year ending
Sept. 30, 1915,

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
B P D 87 73 73 86 73 72
Y PR, 87 72 90 86 | 72 72
R P, 87 71 85 87 72 72
S PR 87 70 85 87 72 72
[ N 87 80 73 87 72 72
A P, 87 92 73 89 © 72 73
O P 87 95 74 108 72 73
- 2 85 80 73 112 72
A P 86 75 73 138 72 74
B L N DU 86 72 73 390 75 74
B P, 87 70 73 230 132 73
12 e 89 70 72 220 125 74
b R 88 72 72 75 90 73
P 87 72 72 75 88 72
D Y 86 75 73 75 80 73
74 (3 PO,

NoTE.—Discharge determined from two rating curves, both fairly well defined for all stages.

Monthly discharge of Verde River near Clarkdale, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet. Run-oft Acon
Month, (total in racy.
Maximum. | Minimum. 1 Mean. acre-feet).
June 18-30.. ... ..oooiui s 85 82 82.7 2,130 | C
Ty s 390 74 107 6,600 | C
AUGUSE . i 132 70 79.1 4,860 | C
September. . ..uuui i e 90 72 74.2 4,420 | C
The Period. - . oo l .......... l 18, 000

VERDE RIVER AT CAMP VERDE, ARIZ.

Locarion.—In sec. 30, T. 14 N., R. 5 E., at steel highway bridge just above the town
of Camp Verde, Yavapai County, and above mouth of Beaver Creek.

DRAINAGE AREA.—Not measured.

REcoORDS AvaiLABLE.—December 5, 1912, to September 30, 1915,

Gage.—Vertical staff painted on east bridge pier; read morning and evening to
half-tenths by N. A. Vyne.

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

CHANNEL AND CONTROL.—Siraight channel; banks fairly high and wooded, not
likely to be overflowed; clay and sand bottom, shifting at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet at 8.30
a. m., March 26 (discharge, 4,000 second-feet); minimum stage, 2.85 at 3.30 p. m.,
July 12 (discharge, 42 second-feet).

1912-1915: Maximum stage recorded, 8.1 feet on February 22, 1914 (discharge,

7,180 second-feet); minimum discharge, 31 second-feet on June 28 and 29, 1914
(gageheight, 2.90); minimum gage height for different years not comparable
because of shift in control.

Drversions.—Made for irrigation at various points up the valley, much of the low-
stage flow being diverted.

Accuracy.—Records fair for October to January, June, August, and September; poor
for remainder of year.
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Discharge measurements of Verde River at Camp Verde, Ariz., during the year ending
Sept. 30, 1915.

[Made by M. D. Anderson.]

Gage Dis- Ga; Dis-
Date. heig‘l;lt. charge. Date. height. | charge.
Feet. Sec.t. Feet. Sec.ft.
3.50 264 || Julyl12. . ... ... 2.85 41.
3.35 151 || Sept. 11, ..ol 3.20
5.60 1,900

Daily discharge, in second-feet, of Verde River at Camp Verde, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
315 205 150 265 " 900 825 | 2,160 | 3,080 115 60 185 165
265 205 150 245 540 750 | 2,060 | 2,300 115 60 185 150
265 185 150 245 {1,520 605 1 1,900 | 2,250 115 60 150 150
860 185 150 205 | 1,160 675 | 3,150 | 3,700 100 55 115 130
480 185 150 205 540 570 1 1,720 | 4,800 100 55 710 115
675 165 150 205 390 540 | 1,520 | 8,560 100 55 315 100
245 165 150 205 315 605 | 1, 2,100 115 50 205 100
245 165 150 205 315 540 1,160 115 50 205 85
205 165 150 205 315 540 1,340 115 50 185 85
185 165 150 205 365 540 940 115 45 185 70
185 165 135 205 480 480 900 115 45 150 70
165 165 135 205 | 2,300 540 710 100 42 165 70

265 | 150 | 265 | 225 | 1,250 | 2,550 20| 60| 640 60 70
290 | 150 | 290| 2251160 {2,880 |1,160| 25| 60| 605| 60 70
25| 135| 200| 225| ‘980 |3)080 | 2720 | 245 72| 605{ 50 70
225 | 135| 315| 225| 825]3,200] 2] 165 72| 540 50 70

185 135 315 225 750 | 3,400 | 1,120 165 72 480 70 70
165 135 290 225 825 | 3,150 710 135 60 420 605 70
165 135 290 245 825 | 2,400 540 135 60 390 540 85

150 | 135 290 1,860 |....... 060 | 640 | 135| 60| 365| 365 85
150 | 135 265 |3,150 |....... 3,150 | 3,040 | 115 60| 265| 365 85
165 ]....... 265 | 1,620 |....... 2010 |.. ... 115 |....... 225 | 185|.......

Note.—Discharge determined by indirect method for shifting control, based on a fairly well defined
geitil}égdc;;rve. Discharge for July 4-11 and 13-17 determined by comparison with Verde River near
arkdale.

Monthly discharge of Verde River at Camp Verde, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet.

Run-off
Month, (totalin | 400
Maximum. | Minimum. | Mean. acre-foet).
860 135 238 14,600 | C.
205 135 159 9,460 | C.
315 207 12,700 | C.
3,150 205 409 25,200 | C.
2, 750 | 1,030 5,720 | D.
3,400 540 | 1,870 10,300 | D.
3,150 315 | 1, " D.
3,080 115 980 60,300 | D.
115 60 88.6 5,270 | C.
1,160 42 292 18,000 | D.-
5 50 194 11,900 | C.
165 70 87.0 5, C,
3,400 42 535 244,000
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VERDE RIVER AT CHILDS, NEAR CAMP VERDE, ARIZ,

LocartioNn.—Just below power plant of Arizona Power Co. at Childs, 3 miles above
mouth of Fossil Creek and 18 miles southeast of Camp Verde, Yavapai County.

DraiNace AREA.—Not measured. -

RECORDS AVAILABLE.—February 25, 1911, to September 30, 1915.

Gacr.—Inclined staff in three sections on left bank about 300 feet below power plant
of Arizona Power Co.

DiscuArRGE MEASUREMENTS.—Made from cable a mile above gage or by wading.
No discharge measurements were made in 1915.

CHANNEL AND CONTROL.—Boulders and bedrock; apparently fairly permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year, 12.9 feet at 7.20 a. m.,
May 5; minimum stage, 4.3 feet on several days during June, July, and August.

1911-1915: Maximum stage recorded, 13.75 feet on March 11, 1911; minimum
stage, 3.2 feet on April 27-28, 1911.

Driversion.—Water is diverted above station for irrigation. (See Verde at Camp
Verde.)

RrcuratioN.—A fairly constant flow of approximately 48 second-feet is diverted
from Fossil Creek for power developement and discharged into the river above
gage.

CooPERATION.—Gage-height record furnished by the United States Reclamation
Service.

Discharge not determined on account of lack of discharge measurements.

Daily gage heig}zt, in feet, of Verde River at Childs near Camp Verde, Ariz., for the year
ending Sept. 80, 1915.

Day Oct | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
595! 5.0 5.0 5.1 6.95| 6.1 7.6 9.1 4.5 4.4 4.55 4.5
5.15| 5.1 5.05( 5.1 6.3 6.15| 7.55| 8.65| 4.45| 4.4 4.7 4.45
5.05| 5.05| 5.0 51 6.75| 5.95| 8.2 8.25| 4.45] 4.35| 4.7 4.65
5.8 5.0 5.0 5.1 70 605 83 [10.2 4.5 4.35| 4.65 4.7
5451 5.0 5.0 5.0 6.2 6.0 7.75|11.95| 4.6 4.4 4.6 4.7
5.25] 5.0 5.0 5.0 5.85] 6.05| 7.25]10.35| 4.6 4.4 5.75 4.65
5.1 5.0 5.0 5.0 5.65| 6.05( 6.9 [10.35| 4.5 4.4 5.1 4.6
5.1 5.0 5.0 5.0 5.5 6.1 6.45| 9.65| 4.6 4.4 4.9 4.6
5.05| 5.0 5.0 5.0 5.4 5.8 6.25| 7.6 4.5 4.4 4.8 4.6
5.0 5.05( 50 5.0 5.6 6.05 | 6.0 7.0 45 4.4 4.8 4.6
5.0 5051 5.0 5.0 6.1 5.9 5.9 6.4 4.5 4.4 4.7 4.55
50 5.0 5.05| 5.0 7.851 5.8 575| 6.0 4.45 4.4 4.65 4.55
5.0 5.0 5.1 5.0 7.651 5.9 5.7 575 4.451 4.4 4.6 4.5
4.9 5.0 5.05| 5.0 8.95| 6.05| 5.55| 5.45| 5.45| 4.35] 4.6 4.5
4.9 5.0 5.0 5.0 8.5 6.8 5.4 5.3 4.45) 4.3 4.6 4.5
4.9 5.0 5.0 5.0 6.4 7.85| 5.1 5.0 4.45} 4.3 4.6 4,45
4.9 5.0 5.0 5.0 6.3 8.1 5.05| 4.9 4.4 4.3 4.5 4.4
4.9 5.0 5.0 5.0 7.2 8.25| 5.0 4.9 4.4 4.3 4.45 4.45
4.9 | 5.0 515 5.0 7.15| 8.7 5.6 4.8 4.351 4.3 4.4 4.45
4.9 5.0 5.3 5.0 73 8.6 5.6 4.75| 4.3 4.5 4.3 4,55
4.9 5.0 5.4 5.0 7.75| 8.35| 5.2 5.151 4.3 4.551 4.3 4.55
5451 5.0 5.3 5.0 6.9 7.75 5.05]| 5.3 4.4 4.7 4.3 4,55
5.4 5.0 5.3 5.0 6.6 8.65| 6.75| 5.2 4.4 5251 4.3 4.55
505] 50 5.3 5.0 6.4 9.95| 8.55( 5.0 4.4 5.6 4.3 4.55
5.0 5.0 5.3 50 6.45 | 11.4 8.7 4.8 4.4 5.7 4.3 4.55
5.0 5.0 5.3 5.1 6.2 [10.75] 6.7 4.7 4.4 6.95| 4.3 4.53
5.0 5.0 5.2 5.1 6.3 9.5 6.0 4.6 4.4 6.0 5.15 4.5
5.0 5.0 5.2 5.1 8.5 8.45] 5.55] 4.6 4.4 5.45| 5.0 4,55
5.0 5.0 5.2 7.3 |oeeennn 8.55| 5.55| 4.6 4.4 5.2 4.9 4.5
5.0 5.0 52 |10.85]....... 8.75| 11.25 | 4.5 4.4 5.1 4,75 4.45
5.05.......] 5.15| 7.75(....... 8 |oeien. 4.5 |....... 5.0 4.55 |.......
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VERDE RIVER NEAR McDOWELL, ARIZ.

LocatioNn.—At dam site on Ralt River Indian Reservation, three-fourths mile-above
junction with Salt River and 5% miles below McDowell, Maricopa County.

DRAINAGE AREA.—6,000 square miles. (Furnished by United States Reclamation
Service.)

RECORDS AVAILABLE.—August 14 to September 30, 1889; April 20, 1897, to November
11, 1899; January 1, 1901, to April 19, 1902; July 23-26, 1902; January 1, 1903, to
September 30, 1915.

GagE.—Painted directly 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 was 15,675
second-feet on January 30; minimum mean daily discharge, 95 second-feet on
July 20. (Maximum or minimum gage heights not available.)

1897-1915: Maximum mean daily gage height 17.0 feet on November 27, 1905
(discharge, 61,460 second feet); minimum mean daily discharge, 32 second-feet
on July 19 and 20, 1904 (minimum gage height for different years not comparable
because of shifting control).

DivErsions.—See Verde River at Camp Verde. Water is also diverted 5 miles above
station for use on Indian Reservation.

Accuracy.—Records good.

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

Daily discharge, in second-feet, of Verde River near McDowell, Ariz., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) B 140 325 242 517 | 5,120 | 1,700 | 3,300 | 4,350 290 125 670 262
2t 170 275 275 510 | 1,850 | 1,612 | 3,312 | 5,715 250 122 632 250
T 275 275 265 500 | 1,700 | 1,890 | 3,200 | 5,045 250 120 545 825
L S 300 275 260 400 | 4,520 | 1,890 | 2,882 | 3,215 262 120 437 585
B, 350 | 262 260 | 388 2,494 |1,895{3,010 3,620 238| 12| 42 422
[+ SO 612 262 260 368 | 2,197 | 2,162 | 2,875 | 3,870 238 120 358 285
SR 500 | 2621 250 362|1,280 2,230 2540 3,490 | 238 118| 200 275
- S 420 262 262 362 11,108 | 1,890 | 2,188 | 3,222 238 115 620 272
Qs 300 262 255 348 930 | 1,710 | 1,695 | 2,615 238 118 502 250
100 .caiats 300 262 255 342 888 | 1,588 | 1,520 | 2,400 238 115 325 250
. 288 262 242 340 445 1 1,452 | 2,250 248 115 275
120l 262 306 250 332 445 | 1,338 | 2,250 240 115 242 215
1B 268 306 260 312 335 880 | 1,900 238 112 235 205
4. ...l 260 306 250 300 245 768 | 1,620 240 108 232 198
150 i 248 288 272 292 290 728 | 1,308 240 108 232 188
16 oil. 215 288 288 300 300 700 { 1,028 238 102 225 175
17l 250 288 288 295 110 675 230 100 222 170
18 it 232 288 295 400 645 710 230 100 148
19, 165 288 | 1,175 295 400 625 585 212 98 212 149
200 188 260 | 1,950 268 750 552 508 180 95 190 140
2o 138 268 | 1,325 295 650 575 460 162 98 170 135
.............. 1,050 238 925 295 600 662 162 225 142 138
23 230 700 290 450 602 400 150 250 125 135
b2 S 562 237 1 1,900 202 400 568 400 150 350 120 142
7 T 325 262 | 2,000 292 500 | 2,412 450 150 538 110 145
2.l 400 250 | 1,562 315 700 | 2,950 405 135 225 142
P17 250 | 1, 525 | 1,092 372 135 | 1,340 | 1,212 142
28l 275 255 850 285 400 675 350 130 | 1, 4 150
29...... DU 262 250 718 5 3,875 638 325 128 | 1,235 325 158
. {1 255 250 516 (15,675 3,762 670 300 128 9 450 158
Blocieaiiiial, 325 {....... 585 [13, 135 [, 300 |....... 780 | 390 |-eeon.-

Nore.—Discharge determined by indirect method for shifting control, from fairly well-defined rating
curves and by discharge measurements made three or four times a week,
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Monthly discharge of Verde River near McDowell, Ariz., for the year ending Sept. 30, 1915.

i nd-feet.
Discharge in second-feet Run-oft
Month. (totalin
Maximum.| Minimum. | Mean, | 2cre-feet).
1,050 138 327 20,105
325 230 270 16,065
, 242 652 4
15,675 263 1,241 76,335
3 740 2,448 135,957
4,700 1,245 2,427 149,188
3,312 5: 1,524 90,702
5,775 300 1,772 108, 956
290 128 207 12,305
1,340 95 332 20,320
August. . 1,212 110 349 21,410
September.. . ..o et 825 135 173 13,757
The Fear. ... .ottt 15,675 95 960 669, 190

BEAVER CREEK AT CAMP VERDE, ARIZ.

Location.—In sec. 30, T. 14 N., R. 5 E., one-fourth mile above junction with Verde
River and about a mile northeast of Camp Verde, Yavapai County.

DrAINAGE AREA.—Not measured,

RECORDS AVAILABLE.—December 1, 1912, to September 30, 1915.

Gace.—Vertical staff fastened to willow stump on right bank; read by N. A. Vyne
twice daily to half tenths.

DrscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTrROL.—Sand, clay, and solid rock; somewhat shifting.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.50 feet at 8.45
a. m., April 30 (discharge, about 5,050 second-feet); minimum discharge 2 second-
feet on October 21 (minimum stage for different days not comparable because of
shifting control).

1912~1915: Maximum stage and discharge recorded same as for 1915 (see above);

minmum discharge, 1.5 second-feet, April 26-30, 1913. (Minimum stage for
different years not comparable because of shifting control).

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.—Records fair for all months excepting March, April, and July, for which
they are poor on account of lack of high-stage discharge measurements.

Discharge measurements of Beaver Creek at Camp Verde, Ariz., during the year ending
Sept. 30, 1915.

[Made by M. D, Anderson.]

Gage Dis- G Dis- G Dis-
Date. height. | charge. Date. height. | charge. Date. heigaiet. charge.
Feet. | Sec.-ft. Feet.| Secfi. Feet. | Sect.
Oect. 5......... 4.24 15.5 || Mar, 17......... 5.38 579 July 12......... 4.00 9.0
Dec, 2.....c... 4.20 8.0 | July 12......... 4.00 9.1 || Sept. 11 ........] 3.95 9.5
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Daily discharge, in second-feet, of Beaver Creek at Camp Verde, Ariz., for the year ending

Sept. 30, 1915.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.

1.. 12 5 5 47 244 300 | 1,100 | 1,350 20 9 12 20
2 12 5 8 40 180 225 965 | 1,410 16 16 9 12
3 47 5 8 33 11,100 30 965 | 2,250 16 9 9 12
4 200 5 8 26 160 300 | 1,020 | 1,150 20 9 9 12
5. 20 5 5 26 180 300 965 630 16 9 201 9
6.. 26 5 5 22 70 300 900 585 16 9 201 9
7 10 5 8 20 55 50 390 | 1,410 16 9 40 9
8 5 5 8 16 46 300 300 | 1,670 16 9 26 9
9 5 5 8 16 70 300 225 248 16 9 16 9
10. 5 5 8 12] 300 25| 180 70 16 9 16 9
11.. 5 5 26 8 360 180 110 80 20 9 12 9
12 5 5 40 8 460 300 110 32 16 9 20 9
13 5 5 40 8 360 300 110 40 16 9 16 9
14 5 5 40 8 300 360 80 32 16 9 12 9
15.. 5. 5 26 8 360 730 70 20 12 9 12 9
5 5 16 8 540 960 60 16 12 9 12 12

5 8 12 8 500 900 45 9 12 9 12 12

5 8 12 8 620 | 1,150 32 9 12 60 9 12

5 5 22 8 425 | 1,340 140 9 12 26 9 9

5 5 80 8 500 | 1,150 9 20 26 9 9

2 5 55 900 12 20 300 9 9

8 5 40 12 12 201 9 9

5 5 40 9 12 125 9 9

5 5 40 9 16 70 9 9

5 5 55 9 16 201 12 9

5 5 65 12 16 95 12 9

8 5 55 12 16 80 248 9

5 5 55 12 16 49 40 9

5 5 47 12 12 26 26 9

5 5 47 12 12 26 60 9

51enecenn 47 12 f....... 16 b/ D

NoTe.—Discharge determined by indirect method for shifting control, based on rating curve fairly
well defined below 800 second-feet. ~Gage heights missing July 4-11 and 14-17; discharge determined by

comparison with Verde River at Camp Verde.

Monthly discharge of Beaver Creek at Camp Verde, Ariz., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Acou-
Month. (total in racy.
Maximum.| Minimum. | Mean, | 2cTe-fest).
200 2 14.5 8% | C.
8 5 5. 2 310 | C.
20 5 30.0 1,840 | C.
2,150 8 114 7,010 | C.
1,100 46 350 19,400 | C.
2,650 30 837 51,500 | D.
5,050 32 582 34,600 | D.
2,250 9 362 3 C.
20 12 15.5 920 | C.
300 9 47.2 2,900 | D.
248 9 36.2 2,930 | C.
20 9 10.0 600 | C.
5,050 2 200 144,000
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AGUA FRIA RIVER NEAR GLENDALE, ARIZ.

LocatioNn.—In sec. 28, T. 6 N., R. 1 E., at old diversion dam of the Beardsley irri-
gation project, at Camp Dyer, 4 miles below mouth of Castle Creek and 22 miles
northwest of Glendale, Maricopa County.

DrAINAGE AREA.—Not measured.

RECORDS AvAaTLABLE.—November 10, 1910, to September 30, 1915.

Gaae.—Stevens water-stage recorder on right bank installed October 2, 1913, to take

" the place of a Richard Frere’s water-stage recorder which was installed August
28, 1913. Prior to August 28, 1913, the gages were vertical staffs, either painted
on or attached to the masonry diversion dam, with a datum 20.00 feet lower than
that used for the water-stage recorders.

DiscEARGE MEASUREMENTS.—Made from cable about one-third of a mile below gage,
or by wading near gage.

CHANNEL AND CONTROL.—The channel above and below the dam is composed of
shifting sand and gravel. The principal control is formed by the remains of the
old diversion dam which failed during the flood of 1895, when a portion of masonry
near each end was washed out. At low and medium stages the entire stream
flows through the larger opening which is near right bank. This control shifted
considerably because of the crevices in the 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 the dam but was partly destroyed by the flood
of January 29, 1915.

EXTREMES OF DISCHARGE.—Maximum stage during year, 22.6 feet during night of
January 29, determined from flood marks (discharge determined from extension
of rating curve about 60,000 second-feet); minimum discharge, 2 second-feet on
several days during October (minimum stage not comparable with minimum
discharge because of shifting control).

1910-1915: Maximum stage and discharge same as for 1915 (see above); mini-
mum discharge, 1 second-foot for several days during May and June, 1914.

Diverstons.—Water is diverted above gage for irrigating two or three small ranches,
amount not known.

Accuracy.—Records good for November, February, June, August, and September;
fair for rest of year except January, March, and April, for which they are poor
owing to missing gage heights and lack of high-stage discharge measurements.

Discharge measurements of Agua Frig River near Glendale, Ariz., during the year ending
Sept. 80, 1915.

Date. Made by— 15280 | i, || Date. Made by— Soe. df’alrsée'
Feet. | Secft. Feet. | Sec.ft
Oct. 14 | M. D, Anderson ........ 2, gg gg Feb. 3 Jaco(li) and Anderson. . 5.48 | 1,250
...................... 3. 3
Nov. 6 [.....d0.....ooiiiauunn. 3.30 2.9
12 Anderson and szegel 3.46 15.9
M. D, Anderson.. ., 2 3.8 || Mar.
11.0 || Apr.
.25 | 1,770
779 May
437
417 July
1,410 Sept.
1,080
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River near Glendale, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2 13 66 | 1,050 11 8 39 145
3 10 62| 690 11 8 39 220

70 6 58 600 11 8 39 €00
725 6 54 680 17 8 39 67
70 3 50 645 18 8 n 41
5 3 47 200 14 8 480 22
3 3 44 158 12 8| 103 13
3 3 41 138 11 8 98 T
3 3 38 119 11 8 92 6
3 3 35 81 10 8 92 5
3 3 32 65 9 8 92 5
3 16 29 61 9 8 92 4
3 13 27 57 9 8 92 4
3 10 20 53 8 8 92 4
3 8 27 49 9 8 92 4
3 8 28 46 9 8 92 4
3 8 28 42 9 8 92 4
3 8 26 38 9 8 92 4
3 6 25 36 8 e 92 4
3 6 22 29 8 8 92 4
70 8 22 25 8 47 92 5
9 8 22 21 g 52 92 5
6 8 |. 34 16 8 69 92 5
2 8 40 13 9 52 92 5
2 8 43 12 9| 1,300 92 [
2 8 36 11 9 750 92 6
2 8 29 11 8 115 145 6
2 8 31 11 8 61 135 6
2 8 59 11 8 50 135 6
70 8 158 11 8 44 140 7
250 [v.eeel.| 190 11,330 |.......|  TO|....... 11 |....... 42 145 ... ..

Note,—Discharge determined by indirect methofl for shifting control and by nise of rating curve fairly
well defined below 4,000 sacond-feet. Discharge, Mar. 22-31 and Apr. 1-13, estimated because of missing
gage heights. Discharge Jan. 6-27, estimated at 11 {second-feet; Jan. 28-30 at 25,000 second-fest.

Monthly discharge of Agua Fria River neaﬁ; Glendale, Ariz., for the year ending Sept. 30,

1915.
Disch: in s -feet.
] ischarge in second-feet Run-oft -
Month. | (totalin racy
| Maximum. | Minimum. | Mean. acre-feet).
OCtODET. .. oeine oo peeeennd | 725 2 43.0 2,640 | C.
November. .....ooooieiniiiiiiii e 16 3 7.3 434 | B.
Decermber....oouiiiiii i 800 6 174 10,080 | C.
LR (1051 o U PO PO, 2,470 152,000 | D.
S it o AT 3,320 20 870 48,300 | B.
March.. .. ... ...l 70 148 9,130 | D.
Aprilo. ool 158 22 41.3 2,460 | D.
MaY i, 1.050 11 161 9,900 | C.
June.. 18 8 9.9 589 | B.
July. .. i 1,300 8 88.5 5,440 | C.
August.. . a 430 37 104 6,410 | B.
September.... | 600 40.8 2,430 | B.
The ¥ear. ..oovieieiirins coiiiiiaecaraaaaany ............ 2 315 250, 000

Note,—See footnote to tabls of daily discharge, %lso ““ Aceuracy” in station description.

HASSAYAMPA BIVER‘N'EAR WAGONER, ARIZ.!

Locartion.—Near line between sec. 23 and 26,2 T. 11 N., R. 3 W, at road crossing
ie Milk Creek, 4} miles above Wagoner, 6
miles above Walnut Grove dam site and 25 miles north of Wickenburg, Yavapai

opposite Moore’s ranch, 2} miles abo

County. -

1 Formerly referred to Walnut Grove. Walgzut Grove post office was discontinued in 1914.
2 Published erroneously as sec. 33 in Water-Supply Papers 329, 359, and 389.

2142°—18—wsp 409——15 !
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DrAINAGE AREA.—Not measured.

REcorDs AvaInaBLE.—November 21, 1912, to September 30, 1915.

Gage.—Vertical staff on left bank, read once daily to tenths by Mrs. A. A. Moore.
Auxiliary gages were used from time to time but always referred to same datum

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTrROL.—Sand and gravel; shifting.

EXTREMES OF DISCHARGE.—Maxmum stage recorded during year, 6.7 feet at 1 p. m.,
July 23 and 10 a. m. August 27 (discharge determined from extension of rating
curve, about 660 second-feet). Stream is dry at gage for periods of various lengths
nearly every year. During 1915 it was dry on October 28 and 29.

1912-1915: Same as for 1915. (See above.)

Diversions.—Nearly the entire low-water flow is diverted for irrigation above station.

Accuracy.—Records for May, July, and August poor, owing to shifting control and
insufficient number of discharge measurements; records for other months fair.

Discharge measurements of Hassayampa River near Wagoner, Ariz., during the year
ending Sept. 30, 1915.

[Made by M. D. Anderson.]

Gage Dis- Gage Dis- . Gage Dis-
Date. height.| charge. Date. height.| charge. Date. height. | charge.
Feet. | Sec-ft. Feet. | Sec-ft. Feet. | Secft.
Oct, 7oeoeno.... 5.25 1.5 || Mar. 19...._... 5.84 60 July 14........ 4.68 1.3
Dec. 5..oo..... 4.60 1.8 19........ 5.84 58 Sept. 13........ 5.30 1.3

Daily diseharge, in second-feet, of Hassayampa River near Wagoner, Ariz., for the year
ending Sept. 30, 1915.

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

| 1 88 1 1.5 55 135 20 100 | 25 2.5 | 48 0.5

2 . 70 1 1.5 36 175 20 55| 25 4 48 .5
[ J 28 55 1 1.5 210 210 10 55 | 100 5.5 | 48 25
4o 1.5 20 1.5 1.5 175 135 10 88 | 100 7 80 7
[ S, IR 1 20 2 1.5 25 160 10 260 | 90 7 90 6
[ T, 1 194 1.5 1.5 175 160 10 275 | 80 7 100 5
Y 1 55 1.5 1.5 175 135 10 400 | 80 7 100 4
- S, 1 55 1.5 1.5 120 135 10 460 | 62 7 48 3
Q. 5 30 1.5| 1.5 30 120 (e 10| 250 | 48 1.5 48 3
10 e 1 10 1.5 1.5 110 110 10 250 | 36 1.5 | 48 2
) S 1 10 1.5 1.5 100 135 30 175 ( 25 1.5 48 2
12000t 1 10 1 1.5 175| 135 30 175| 25 1.5| 48 2

13, il 10 1 1.5 120 135 30 175 25 1.5 | 48 L5

M.l 51 10 1 1.5 60 135 30 175 | 15 1.5 | 48 15

) T 5 1 1.5 55 110 30 110 | 15 1.5 | 48 1.5

16 e, 1 2 1 1.5 45 110 30 100 7 1.5 | 48 1.5

17 el 1 1.5 1 1.5 45 135 30 100 7 1.5 25 1.5

18 i 1 1.5 1 1.5 45 110 30 100 7 1.5 25 1.5
19, .ol 1.5 1.5 1.5 1.5 70 60 30 100 2.5 1.5 25 1
1 1.5 1.5 100 55 30 80 1.5 1.5 25 1
1 1.5 1.5 70 60 30 80 1.5 7 36 1
1 1.5 1.5 135 60 30 80 1.5 25 36 1

1 1.5 2 145 55 30 80 1.5 | 660 36 1.5

1 1.5 1.5 135 70 30 62 1 295 36 1.5
1 1.5 1.5 135 70 30 48 1 365 36 1

1 1.5 1.5 135 70 30 361 1 |20 |27 1.5

1 10 1.5 135 70 30 36 1 295 660 1.5

1 10 1.5 135 60 30 36 1 250 36 1.5

1 10 250 f....... 60 10 36 1.5 | 175 .5 1.5

1 2 100 |....... 55 90 25 1.5 48 .5 1.5

L5 70 |....... 55 ... 25 ..., 48 I PO

Nore.—Discharge determined by indirect method for shifting congrol based on rating curves poorly
defined at all stages. No gage-height record Oct. 6 and July 1-3; discharge interpolated for those days.
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WHITEWATER| DRAW BASIN.

Monthly discharge of Hassayampa River mear Wagoner, Ariz., for the year ending

Sept.’ 30, 1915.
? ;
1 i i -feet.
| Discharge in secorrd-feet Run-oft
Month. (totalin
Maximum. | Minimum. | Mean. | 2cre-feet).
160 0.0 14.2 873
194 1.0 22.0 1,310
10 1.5 2.2 135
250 1.5 14.9 916
210 25 105 5,850
175 55 106 6, 520
110 10 28.7 1,710
460 25 130 7,990
100 1.0 26.3 1, 560
660 1.5 81.2 4,990
660 .5 70.9 4,360
25 1.0 2.8 168
660 0.0 50.2 36,400

Nore.—See footnote to table of daily discharge and ‘“ Accuracy” in station description.

WHITEWATER | DRAW BASIN.
WHITEWATER DRAW/NEAR DOUGLAS, ARIZ.

Location.—In the SE. 1 sec. 10, T. 24 8., R. 27 E., at highway bridge just above El
Paso & Southwestern Railroad bridgd three-fourths of a mile above former sta-
tion at electric railway bridge and a m11e West of Douglas, Cochise County.

Dramvace aArEA.—Not measured.

Recorps avarbaBre.—April, 1911, to March 16, 1912, at electric railway bridge;
March 17, 1912, to September 30 1915 at present mte

GAGE —Vertlcal staff on center pier of bndge read two or more times daily by Mrs. L. E.
King when stream is flowing. During the flood of December 21-25, 1914, the
bridge pier was undermined and setﬂed On January 20 a new vertical staff
gage was fastened to the same pier referred to a datum 3.00 feet above old datum.
Prior to March 17, 1912, the gage was a vertical staff painted on pier of electric
railway bridge. Readings on this gage bear no relation to those on present gage.

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

CHANNEL AND cONTROL.—Sand and grayel; fairly permanent. The dumping of
slag in the channel about 1,200 feet below the gage created a variable backwater
effect at high stages. After the WlIﬂLel' floods the stage of zero flow remained
constantly at about 1.0 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded since the station wasestablished
was 13.6 feet at 9 a. m., December 23 1914 (discharge determined by extension
of rating curve, about 3 000 second- feet) Stream is dry the greater part of each
year.

Diversions.—Some flood water is dlverted above station for irrigation; quantity
unknown.

Accuracy.—Records poor, owing to rapid
in control from slag dumped into the

Discharge measurements of Whitewater Dray

hanges of stage during floods and to changes
stream below the gage.

v near Douglas, Ariz., during the year ending

Sept. 30, 1915.
[Made by M. D. Anderson.]
Gage Dis- Gage Dis-
Date. hei charge. Date. height. | charge.
Feet. Sec.t. Feet. Sec.ft.
NOV. 220ceniuni i 4 58 2.9 Jan. 20, .eee iiiiiiii i 1.00 0.3
22t 4.58 2.9 Mar.1l. ool 1.08 .8

No1e.—Cage heights beginning Jan. 20, 1915, rafer

to new datum.
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Daily discharge, in second-feet, of Whitewater Draw near Douglas, Ariz., for the year
ending Sept. 30, 1915. )

Day. Oct. Nov. Dec. Jan.

Feb. | Mar. | July.

. Note.—Discharge determined from well defined rating curve based on high-stage measurements made
in 1912 and on four low-stage measurements during 1915. Small seepage flow of less than 1 second-foot
during April, May, and June. For otlier periods of missing data stream was dry or only slight flow occurred.

Monthly discharge of Whitewaler Draw near Douglas, Ariz., for the year ending Sept. 30,

1915.
Discharge in second-feet. Run-off
Month. (totalin
Maximum.| Minimum.| Mean, | acre-feet).

OCtODRY ... .o e s 23.3 1,430
November. . 14.2 845
December... 206 12,700
January..... 2.7 165
February 2.0 110
March..... ... 1.9 60
April... ... .. ... .5 30
May............. .5 30
June............ .2 10
July..... . ... 61.4 3,780
Auvgusb.......... . 1.6 100
Septeraber..........oo..oooiiiiiiiiiiiii e 10 593
0 LT R IR : ¢ 1 S ¢ PO, 19,900

Nore.—Mean discharge for March, April, May, and June estimated from observer’s notes.
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Miscellaneous measurements in Colorado River drainage basin during the year ending

Sept. 30, 1915.
Tributary to or : Gage Dis-
Date. Stream. diverting from— Locality. height. | charge.
Feet. | Sec.ft.
Mar. 13 | Green River........... Colorado River....| Horseshoe Canyon in Utah ............ .. 487
Oct.- 2 ..... do do 1.88 | 1,300
Apr. 11 |. 4.84 | 4,940
May 20 |- 8.08 10,500
20 |- 8.04 10,600
28 | 6.80 | 7,950
June 19 |. 8.40 | 9,430
Aung. 18 |..... ~do. 2.14 | 1,480
May 15 .| Near Marbleton, Wyo. 3.15 6.5
June 11 [.....doe..oeniiiiiiiii e @0l do 3.48 32
July 29 §.....d0....ceeoii e @Ol do. 2.8 .3
June 10 North Piney Creek. ... Ol‘c]ivstate Station at Big Pmey, .95 4.1
Oct. 11 Ashley Creek.......... Jensgn, 627 WU S 25.0
18 | Duchesne River Ouray, Utah............ooooifoiaiiias 136
do Duchesne, Utah. ... ... ]oolo. 144
Duchesne River...| Randollet, Utah.................l........ a6.0
Grand River...... Northwest of Monticello, Utah.. (11202000 7.1
San Juan River...| Above canals near B]andmg, ........ .3
Utah
54.0
16.2
17.2
.2
2.0
24.2
24.3
10.1
3.1
1.9
..| 23 milesabove Kanab, Utah....|..... .. 9.6
-| Below Sink Creek...............{........ .8
............. »20
....... 5.1
....... 7.8
....... 7.5
0-... LG I 35
. Hamsburg Creek...... Virgin River...... Harrisburg, Utah...............| ..., 6.8
May 24 | Leeds (Quail) Creek. ..| Harrisburg Creek.|..... do. N P c16.2
Apr. 13 | Leedscanal............ Leeds (Quail) | Leeds, Uldah..ooo ol 10.6
Creek
R o PR 13.5
Hamsburg Creek. Below St. George power plant...{._...... 1.5
Harrisburg, ah ................... a8.4
Sant({z Clara Creek. Cengal tah .. 2.4
.................. 8.4
Virgin River......| Mills bridge near Logan, Nev.. 39.1
do. .| Below St. Joe canal heading.....J. . ... e24.2
..... Q0neecerennnnaeanns ceeeeed| £30.1
..... A0 cemeeee| g27.1
.- Below sources of supply. .2
........................... .2
1 n:ule below sprmg. ..... ig
do...o.iiii.-s [N 2.0
150 feet below intake . U R 2.3
600 feet below Muddy River..... ' ........ 2.0
. 400 feet from Muddy River.. eeaenns 1.9
Powers ditch 2 mile below intake........ ! 2.2
St. Joecanal........... 1, 70g feet below intake. .. gg
..... do.. 6.6
..... do. 7.1
..... do.. 4.6
..... do.... 2.8
40 Teet above weir . 12.8
25 feet above weir. . 2.7

gJE\btout %5dsecond-feet of this water estimated to be waste from canals diverting from Duchesne River.
stimate

¢ Just above junction with Cottonwood Creek to form Harrisburg Creek.
@ Just above junction with Leeds Creek

¢ St. Joe canal, carrying 4.6 second- feet.
7 St. Joe canal carrying 6.2 second-feet.
g St. Joe ca.nal carrying 5.9 second-feet.
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Tributary to or . Gage | Dis~
Date. Stream. diverting from— Locality. height. | charge.
Feet. | Sec.ft.
June 20 | Gila River............. Colorado River....| 4 mile south of south line of T. |........ 110
178.,R. 17 W., New Mexico
July 7 .| Just above mouth of Bonita |........ 100
Creek, Ariz
7 Just below ‘mouth of Bonita|........ 110
Creek, Ari
140, do. . s U O Beﬁgw headmg San Jose Canal, |.._..... 28
1z.
14 ... do.. i [ 70 SR NN s [s MR B 26.3
10 ... [« 7o O P 6 1 T Oppos1te spillway San Jose |........ 28.1
Canal, Ariz.
14 ... [6 1o TR R IR & T T Below  heading Montezuma |.._..... 14.3
Canal, Ariz.
14 do 12.7
15 |. 13.2
15 |. 13.9
15 8.2
AI‘IZ
........................................ 7.9
........ 19.8
18.7
10.1
10.4
Sept. - d 14.9
Bﬂow heading Bryce Canmal, | ....... 15.5
Below heading Dodge Canal, |..._.... 19.7
Ariz.
May .| Geronimo, Ariz......_...... 548
do. 557
June do. 203
B0 e 193
Jan ort, Thomas, Ariz... ool 895
....................................... 916
July | Below Florence Canal heading, |........ 22
Ariz.
................. & T 20 RS PR 12.5
Aug. 400 feet above bridge at Flor- |........ 278
ence, Ariz.
June 25 |._... (5 1+ SR B (6 1 P Florence Bridge, Ariz
July RO 14 SRR DRPRPINY's () JU R B do ..................
Aug. 6| . ..do............. ..l doeeae L dOL
Jan. 1 mle below Florence Bridge,
May 29 \..... [ T TR U & T PR : 2 ‘zinle below Florence Bridge, |........ 352
Oct. 21..... [¢ s TS R 6 1o P § Just above east line of Gila River |........ 12
i Indian Reservation, Ariz.
! 338
305
415
Nov. 291
Jan, 996
914
June 192
129
144
87
78
54.0
35.5
10.3
.8
Tuly . 308
June Eagle Creek. ... .| West line Greenlee County, Ariz.|........ 4.4
10 | Blue River............ Gila and Salt River base line, |........ 46.5
Arizona.
1. 6 1 A?zona and New Mexico State |........ 9.0
ine. .
15 | San Francisco River. SOBILIIth lineT.78., R.19W.,New |........ 31.6
exico.
July 7| BonitaCreek..........[..... s o S Just above mouth, Arizona......|........ 2.8
Apr. 13 | San Pedro River......|..... [ 1 P 5,4A00‘feet below St. David canal, |........ 26.6
riz
24.6
29,2




MISCELLANEOUS MEASUREMENTS.

281

Miscellanecous measurements in Colorado River drainage basin during the year ending
Sept. 80, 1915—Continued.

Tributary to or : Gage | Dis-
Date. Stream. diverting frofn— Locality. h eig%lt. charge.
Sec.ft.
Apr. SaudPedro River.. 12 miles below Benson, Ariz..... g g
26.8
27.6
33.4
34.4
42.3
38.8
43.6
nz.
May 30 |.....do..o. O e a Q0 iiiiia e 47.0
150 feet above mouth, Arizona. . gg
Apr. 3,000 !eet above mouth, Arizona. 2.5
.......................... 20.5
May 14 Sycamore Creek....... |"Verde River.......|'5 mxles above Clarkdale Anz . 1,00 24.5
Dec. 11 | Northside canal Black-| Diverts from Gila | Just above east line Gila River |...." ... 8.7
water River. Iudlan Reservation, Ariz
...................................... 21.9
Above Perkins ranch in sec. |._...... 12.9
31,T.18N.,R.2E., Arizona.
4 miles above Sycamore Creek...|._. ... 59
.| Just above Sycamore Creek. .. .. 62
5 miles above Clarkdale, Ariz. ... 83
Just above Qak Creek........... 7
. do Just below Oak Creek........... . 116
June 28 Sycamore Creek....... Verde River. . ....| Just below Sycameore Springs |........ 13.8
inT.20N.,R.4 E., Arizona.
28 | Sycamore Spring...... Sycamore Creek...| In T.20 N, R.4 E.,Anzona ............. 66
Aug. 1| OakCreek........... Verde River...... TJust above Page Springs in T. |........ 15
16 N., R. 4 E,, Arizona.
Just below Page Springs........|........ 57
Cornvﬂle, Ariz. .. ..ol o1 3
............................... . 36.
Moué;h near Cornville, Ariz...... . 9%
............................... . . 5.
On west_side of Oak Creek in {........ 7.0
T. 16 N.,R.4 E., Arizona.
Four sgrmgs on east s1de of civeenae 33.7
Oak Creek in T. 16 N.,
E., Arizona.

NoTe.—Measurements in Muddy River basin furnished by Leonard Tanmer, engineer for the Muddy
River Irrigation District. Measurements made in upper, Gila River basin furnished b
Indian Service. Measurements in Verde River basm furnished by United Verde Copper Co.

United States
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Toquerville, Utah, Ash Creek at
Tonto Creek near Roosevelt, Ariz
Town canal at Santa Clara, Utah. _......._...

Tucson, Ariz., RillitoCreek near. .......... 208-209

Santa Cruz Riverat................... 207-208

Turkey Creek at Redeliff, Colo............... 86-87

True, J. B.,, work of ... ... il 13
U.

Uncompahgre River at Montrose, Colo. .... 111-112
at Ouray, Colo.............cocoiioianln 107-109
below Ouray, Colo. ceeen.. 100-110
near Delta, Colo. ..........oooooiiiitn 112-113

Uinta River at Duchesne, Utah. ............ 229

Union canal near Solomonville, Ariz...... 183-185

Urie, Wyo., Blacks Forknear................ 36-38

Utah, cooperation with.................. ... 13

V.

Valley canal near Duncan, Arz.. 166-168

Verde River at Camp Verde, Ariz......... 218-219
at Childs, near Camp Verde, Ariz........ 220
miscellaneous measurementson......... 231
near Clarkdale, Ariz...................

near McDowell, Ariz
Verdure (South Montezuma) Creek near Ver-

dure, Utah.................... 131-132
Vernal, Utah, Ashley Creeknear............ 40-41
Virgin River at Virgin, Utah._............ 133-136
Virgin River basin, Utah, stream flow in.. 133-149
Virgin, Utah, North Creek at................ 129
w.
Wagoner, Ariz., Hassayampa River near. . 225-226
‘Water power, calculation of................. 11
‘Water resources, gaging stations, and publi-
cations. .._............o.... Appendix
‘Water-stage recorders, viewsof . __._.._.._..... 12
‘Weather Bureau, U. S.,aidof............... 14
‘Whitewater Draw basin, Ariz., stream flow
1 S 227-228
near Douglas, Ariz. . ... ... ... .. ... 227-228
‘White Mesa canal near Blanding, Utah...... 229
White River at Fort Apache, Ariz......... 212-214

East Fork of, at Fort Apache, Ariz.... 214-215

Williams Fork near Parshall, Colo........... 72-74
near Scholl, Colo............o..o.oo.... 71-72
Williams River basin, Ariz., stream flow
11 S, 149-151
Williams River near Swansea, Ariz........ 149-151
Wood high-line canal near Monticello, Utah. 121
Work, division of. ... ........coiol.. 14
Wyoming, cooperation with................. 13

Y.

Yampa River basin, Wyo., stream flow in... 38-4)
York canalat York, Ariz........._..........
Yuma, Ariz., Colorado River at

Z.

Zero flow, deflnition of .. ... ... ...l 8
Zuni River at Black Rock, N. Mex........
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STREAM-GAGING STATIONS AND PUBLICATIONS RELAT-
ING TO WATER RESOURCES.

INTRODUCTION.

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

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

Part I. North Atlantic slope basins.
II. South Atlantic slope and eastern Gulf of Mexico basins,

IT1. Ohio River basin.

IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California.

XTII. North Pacific slope basins, in three volumes:

A. Pacific slope basins in Washington and Upper Columbia River basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED.

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

" 1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

I
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2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C.,
who will furnish lists giving prices. .

3. Sets of the reports may be consulted in the libraries of the prin-
cipal cities of the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., Room 18, Federal Building.
Atlanta, Ga., Post Office Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
St. Paul, Minn., Old Capitol Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building:
Topeka, Kans., 25 Federal Building.

Salt Lake City, Utah, 421 Feder: | Building.
Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., 406 Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.

Phoenix, Ariz., 417 Fleming Building.

Austin, Tex., Old Post Office Building.
Honolulu, Hawaii, 14 Capitol Building.

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

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 3,800 points
in the United States, and the data obtained have been published in
the reports tabulated below:

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

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

Report. Character of data. Year.
10th A, pt.2..... Descriptive informationonly........coccoeeaaan. .
1ith A pt. 2..... Monthly discharge and descriptive information 1884 to September, 1890,
12th A, pt.2._.._.|..... 5 L T IS 1884 to June 30, 1891,
13th A, pt.3..... Mean discharge in second-feet . . ..ccoveeemuacnonnean ...| 1884 to Dec. 31, 1892,
14th A;pt.2..._. Monthly discharge (long-time records, 18710 1893)........... 1888 to Dec. 31, 1893.
B 131 Descriptions, measurements, gage heights, and ratings....... 4 1893 and 1894.

--| Descriptive information only........... e, sceememean
.| Descriptions, measurements, gage heights, ratings, and | 1895.
monfhl% discharge (also many data covering earlier years).
Gage heights (also gage heights for earlier years). ............| 1896.
Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years), 3
Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and ouri River above
junction with Kansas.

A5 [ S, Descriptions, measurements, and gage heights, western Mis. | 1897.
sissippi River below junction of souri and Platte, and
western United States.

19th A, pt.2..... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some ﬁong—time reeor&s).
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Stream-flow data in reporis of the United States Geological Survey—Continued.

Report. Character of data. Year.
‘W27............| Measurements, ratings, and gage heights, eastern United | 1898.
States, eastern Mississippi River, and Missouri Rivar.
W28 ... ... Measurements, ratings, and gage heights, Arkansas River and | 1898,
western I}mf:ed States.

20th A, pt.4..... Monthly discharge (also for many earlier years)......co.....- 1898,
‘W35 t039.......| Descriptions, measurements, gage heights, and ratings....... 1899,
2lst A, pt.4...... Monthly diSCharge....cveveeeeseneeeseesseanaanncacenns ... 1899,
W 47 to 52. . Descrxyi)tlogs, measurements, gage heights, and ratings .| 1900,
22d A, pt. 4. Monthly diScharge . ..eeeeceveeracceceecacnacenscacan 1900,
W 65,66.... Descriptions, measurements, gage heights, and ratings .| 1901.

Berecnn ..-| Monthly diSCharge. . .ceueceneciouiamieaiacecainnnans ...| 1901,
W82to85....... Complete data. .. oo ieecvrceacaaaaas 1902.
W 97 to 100 ..do........ ...| 1903.
W 124 to 135 L
W 165t0178
‘W 201 to 214
‘W 241 to 252. .
‘W 261 to 272
W 281 t0292. ..
‘W 301 to 312
‘W 321 to 332
‘W 351 to 362
‘W 381 t0 394. .
W 401 to 414

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the numbers
of the papers on surface-water supply published from 1899 to 1915,
The data for any particular station will, as ajrule, be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1915, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, 301, 321, 351, 381, and 401, which contain records for the
New England streams from 1903 to 1915. Results of miscellaneous
measurements are published by drainage basins.

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin being listed before those of the next basin below.

In exception to this rule the records for Mississippi River are
given in four parts, as indicated on page 1, and the records for
large lakes are presented in order of streams around the rim of the
lake.

2142°—18—wspP 409——16
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Parr 1X. COLORADO RIVER BASIN.
PRINCIPAL STREAMS. «

The largest tributaries of the Colorado River are Green River
(considered the continuation of the main stream), Grand River,
Dolores, San Juan, Little Colorado, Virgin, and Gila rivers. The
principal streams flowing into the Green are East Fork, Yampa
River, Ashley Creek, Duchesne River, and White River. The prin-
cipal tributaries of Grand River are Grand Lake, Frazier River,
Williams Fork, Blue River, and Gunnison River. The streams of
the Colorado basin drain wholly or in part the States of Arizona,
Colorado, Nevada, New Mexico, Utah, and Wyoming.

In addition to the list of gaging stations and annotated list of pub-
lications relating specifically to the section, these pages contain a
similar list of reports that are of general interest in many sections
and cover a wide range of hydrologic subjects, and also brief refer-
ences to reports published by State and other organizations. (See

p. XXII.)
GAGING STATIONS.

Note.—Dash alter a date indicates that station was being maintained Sept. 30, 1915. Period alter a
date indicates discontinuance.

Green River (head of Colorado River) near Kendall, Wyo., 1910-1912.
Green River near Daniel, Wyo., 1915~
Green River at Green River, Wyo., 1895-1906; 1915-
Green River at Bridgeport, Utah, 1911-
Green River at Jensen, near Vernal, Utah, 1903-1906; 1914-15.
Green River at Ouray, Utah, 1904-5.
Green River at Green River (formerly Blake), Utah, 1894-1899; 1905-1911.
Green River at Little Valley, near Green River, Utah, 1910-
Colorado River at Bulls Head, near Mohave, Ariz., 1902-3.
Colorado River at Hardyville, Ariz., 1905-1907.
Colorado River at Yuma, Ariz., 1891~
Horse Creek at Daniel, Wyo., 1915-
East Fork at Newfork, Wyo., 1905-6; 1915~
New Fork at Alexander’s ranch, near Cora, Wyo., 1910-11.
New Fork at Pinedale crossing, near Cora, Wyo., 1905,
New Fork near Boulder, Wyo., 1915~
Pine Creek near Pinedale, Wyo., 1904-1906; 1910-
Pole Creek near Fayette, Wyo., 1904—-1906.
Pole Creek near Pinedale, Wyo., 1910.
Fall Creek at Fayette, Wyo., 1904-5.
Boulder Creek near Boulder (Newfork), Wyo., 1904-1906; 1915—
North Piney Creek near Marbleton, Wyo., 1915~
Middle Piney Creek near Big Piney, Wyo., 1915—

Labarge Creek near Labarge, Wyo., 1915~
. . Vi1
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Colorado River (Green River) tributaries—Continued.
Fontenelle Creek near Fontenelle, Wyo., 1915-
Big Sandy Creek at Leckie’s ranch, near Big Sandy, Wyo., 1910-11.
Big Sandy Creek near Eden, Wyo., 1911-12,
Big Sandy Creek near Farson, Wyo., 1915-
Dutch Joe Creek at Ducth Joe ranger station, near Big Sandy, Wyo., 1911-12.
Squaw Creek near Eden, Wyo., 1911-12,
Little Sandy Creek near Eden, Wyo., 1911-12,
Blacks Fork near Urie, Wyo., 1913~
Blacks Fork above Hams Fork, near Granger, Wyo., 1896-97.
Blacks Tork below Hams Fork at Granger, Wyo., 1897-1900.
Beaver Creek at Myer’s ranch, near Lodore, Colo., 1910-11.
Vermilion Creek at Bassett’s ranch, near Lodore, Colo., 1910-11.
Yampa River at Yampa, Colo., 1910-1913,
Yampa River at Steamboat Springs, Colo., 1904-1906; 1910-1913,
Yampa River at Craig, Colo., 1901-2; 1904-1906; 1910-1913,
Yampa River near Maybell, Colo., 1904-5; 1910-1912.
Terrible Creek:
Trout Creek at Pinnacle, Colo., 1910-11.
Soda Creek at Steambeat Springs, Colo., 1910-11,
Elk River at Hinman Park, Colo., 1912-13.
Elk River near Clark, Colo., 1910-1913.
Elk River near Trull, Colo., 1904-1906; 1910-1913.
Mad Creek near Steamboat Springs, Colo., 1912-13,
Sage Creek:
Trish Creek at Dunkley, Colo., 1910-11.
Elk Head Creek near Craig, Colo., 1906; 1910-1913.
Fortification Creek at Craig, Colo., 1905-6; 1910-1913.
Williams River near Pyramid, Colo., 1910-11.
Williams River at Hamilton, Colo., 1904-1906; 1910-
. Milk Creek near Axial, Colo., 1904-5.
Little Snake River, Middle Fork, near Battle Creek, Colo., 1912-13.
Little Snake River at Dixon, Wyo., 1910-1913.
Little Snake River near Maybell, Colo., 1904.
South Fork of Little Snake River near Battle Creek, Colo., 1912-13.
Slater Creek at Baxter ranch, near Slater, Colo., 1912-13.
Slater Creek near Slater, Colo., 1910-1912.
Savery Creek near Savery, Wyo., 1915
Beaver Creek:
Willow Creek near Baggs, Wyo., 1912-13.
Muddy Creek near Baggs, Wyo., 1915—
Fourmile Creek near Baggs, Wyo., 1912-13.
Ashley Creek above Dry Fork, near Vernal, Utah, 1911-
Ashley Creek below Dry Fork, near Vernal, Utah, 1900-1904.
Dry Fork of Ashley Creek at Vernal, Utah, 1904.
Duchesne River, North Fork (head of Duchesne River), above Forks, Utah, 1904.
Duchesue River at Myton, Utah, 1899
West Fork of Duchesne River above Forks, Utah, 1904.
Rock Creek (East Creek), 10 miles above mouth, Utah, 1904.
Strawberry River above mouth of Indian Creek, in Strawberry Valley,
Utah, 1903-1906; 1909-10.
Strawberry River below mouth of Indian Creek in Strawberry Valley,
Utah, 1908-9.
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Colorado River (Green River) tributaries—Continued.
Duchesne River tributaries—Continued.
Strawberry River at Duchesne (Theodore), Utah, 1908-1910; 1914
Indian Creek in Strawberry Valley, Utah, 1905-6; 1909-10.
Trail Hollow Creek in Strawberry Valley, Utah, 1909-10.
Currant Creek, 13 miles above mouth, Utah, 1904,
Currant Creek, 3 miles above mouth, Utah, 1904.
Red Creek above Narrows, Utah, 1904.
Lake Fork, West Fork of (head of Lake Fork), 10 miles above Forks, Utah,
1904.
Lake Fork below Forks, Utah, 1904; 1907-1910.
Lake Fork near Myton, Utah, 1900-1903; 1907—
East Fork of Lake Fork, 8 miles above Forks, Utah, 1904.
Uinta River near Whiterocks, Utah, 1899-1904; 1907-1910.
Uinta River at Fort Duchesne, Utah, 1899-1904; 1906-1910.
Uinta River at Ouray School, Utah, 1899-1904.
Whiterocks River near Whiterocks, Utah, 1899-1904; 1907-1910,
White River, North Fork (head of White River), near Buford, Colo., 1903-1906;
1910-1913.
White River at Meeker, Colo., 1901-1906; 1910-1913.
White River at White River City, Colo., 1895. °
White River at Rangely, Colo., 1904-5.
‘White River near Dragon, Utah, 1906.
White River near Ouray, Utah, 1904.
Marvine Creek near Buford, Colo., 1903-1906.
South Fork of White River near Buford, Colo., 1903-1906; 1910~
Price River near Helper, Utah, 1894-95; 1904 '
Price River at Woodside, Utah, 1909-1911.
Huntington Creek (head of San Rafael River) near Huntington, Utah, 1909-
Huntington Creek near Castledale, Utah, 1911~
San Rafael River-near Green River, Utah, 1909—
Cottonwood Creek near Orangeville, Utah, 1909-
Ferron Creek (upper station) near Ferron, Utah, 1911~
Ferron Creek near Ferron, Utah, 1909-1911.
Ferron Creek near Castledale, Utah, 1911-1914.
Grand River, North Fork (head of Grand River), near Grand Lake, Colo., 1904~
Grand River near Granby, Colo., 1908-1911.
Grand River at Hot Sulphur Sprmgs, Colo., 1904~
Grand River near Kremmling, Colo., 1904—
Grand River near Wolcott, Colo., 1906-1908.
Grand River at Shoshone, Colo., 1897. d
Grand River at Glenwood Springs, Colo., 1899—
Grand River near Palisade, Colo., 1902—
Grand River near Grand Junction, Colo., 1894-1900.
Grand River near Fruita, Colo., 1911-
Grand River near Cisco, Utah, 1914
Grand River near Moab, Utah, 1913-14.
North inlet to Grand Lake at Grand Lake, Colo., 1905-1912.
Grand Lake outlet at Grand Lake, Colo., 1904-1913.
South Fork of Grand River near Lehman, Colo., 1907-8.
Fraser River near Arrow, Colo., 1910—
Fraser River at upper station, near Fraser, Colo., 1908-1911.
Fraser River at lower station, near Frazer, Colo., 1907-1909.
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Colorado River tributaries—Continued.
Grand River tributaries—Continued.
Fraser River at Granby (Coulter), Colo., 1904-1909.
Big Jim Creek near Fraser, Colo., 1907-1909.
Little Jim Creek near Fraser, Colo., 1907-1909.
Vasquez Creek at upper station, near Fraser, Colo., 1908-9. -
Vasquez Creek at lower station, near Frasger, Colo., 1907-1909.
Elk Creek near Frager, Colo., 1907-1909.
St. Louis Creek at upper station, near Fraser, Colo., 1908-9.
St. Louis Creek at lower station, near Fraser, Colo., 1908-9.
North Ranch Creek at upper station, near Rollins Pass, Colo., 1908-9.
North Ranch Creek at lower station, near Rolling Pass, Colo., 1907-1909.
Middle Ranch Creek at upper station, near Arrow, Colo., 1908-9.
Middle Ranch Creek at lower station, near Arrow, Colo., 1907-1909.
South Ranch Creek at upper station, near Arrow, Colo., 1908-9.
South Ranch Creek at lower station, near Arrow, Colo., 1907-1909.
Williams Fork near Scholl, Colo., 1910-
Williams Fork near Parshall (Sulphur Springs), Colo., 1904
Troublesome Creek at Troublesome, Colo., 1904-5.
Muddy Creek at Kremmling, Colo., 1904-5.
Blue River at Breckenridge, Colo., 1914-15.
Blue River at Dillon, Colo., 1910-
Blue River near Kremmling, Colo., 1904-1908.
Spruce Creek (upper station) near Breckenridge, Colo., 1914-15,
Spruce Creek (lower station) near Breckenridge, Colo., 1914-15.
Crystal Creek near Breckenridge, Colo., 1914-15.
Snake River at Dillon, Colo., 1910-
Tenmile Creek near Kokomo., Colo., 1904.
Tenmile Creek near Uneva Lake, Cclo., 1903—
Tenmile Creek at Dillon, Colo., 1910-
Eagle River at Redcliff, Colo., 1911-
Eagle River above Brush Creck, at Eagle, Colo., 1911-
Eagle River below Brush Creek, at Eagle, Colo., 1905-1907.
Eagle River at Gypsum, Colo., 1907-1909.
Turkey Creek at Redcliff, Colo., 1913
Homestake Creek at Redcliff, Colo., 1911-
Gore Creek near Minturn, Colo., 1911-1914.
Beaver Creek at Avon, Colo., 1911-1914.
Brush Creek at Eagle, Colo., 1911-1913.
No Name Creek negx Glenwood Springs, Colo., 19111914,
Glenwood ILight & Power Co.’s flume near Glenwood Springs, Colo.
1911-1913.
Roaring Fork at Aspen, Colo., 1911~
Roaring Fork below Aspen, Colo., 1913—
Roaring Fork near Emma, Colo., 1908-9.
Roaring Fork at Glenwood Springs, Colo., 1906-
Hunter Creek at Aspen, Colo., 1911-1913.
Castle Creek near Aspen, Colo., 1911-
Maroon Creek at upper station, near Aspen, Colo., 1911~
Maroon Creek at lower station, near Aspen, Colo., 1914- ’
Snow Mass Creek at Snow Mass, Colo., 1911-1913.
Fryingpan Creek at Norrie, Colo., 1911
Fryingpan Creek at Thomagville, Colo., 1911
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Colorado River tributaries—Continued.
Grand River tributaries—Continued.
Roaring Fork tributaries—Continued.
Fryingpan Creek at Basalt, Colo., 1908-9.
North Fork of Fryingpan Creek near Norrie, Colo., 1911-
Crystal River at Marble, Colo., 1910-
Crystal River near Carbondale (Sewell), Colo., 1908-9
Elk Creek, West Fork (head of Elk Creek), near Newcastle, Colo., 1911.
Middle Fork of Elk Creck near Newcastle, Colo., 1911-1914.
East Fork of Elk Creek near Newcastle, Colo., 1911~
West Divide Creek (head of Divide Creek) at Hostetler’s ranch, near Raven,
Colo., 1909.
West Divide Creek at Beard’s ranch, near Raven, Colo., 1910-11.
West Divide Creek at Raven, Colo., 1909-1911.
West Mamm Creek near Rifle, Colo., 1909-10.
Taylor River (head of Gunnison River) near Almont, Colo., 1905.
Taylor River at Almont, Colo., 1910-
Gunnison River near Gunnison, Colo., 1910-1914.
Gunnison River near Iola, Colo., 1900-1903.
Gunnison River near Cimarron, Colo., 1903-1905.
Gunnison River at River Portal, Colo., 1905-1911.
Gunnison River near Cory, Colo., 1903-1905.
Gunnison River at Roubideau, Colo., 1897,
Gunnison River at Whitewater, Colo., 1895; 1897; 1901-1906.
Gunnison River near Grand Junction, Colo., 1894-95; 1897-1899.
East River at Almont, Colo., 1905; 1910
Cement Creek near Crested Butte, Colo., 1910-1913.
Tomichi Creek near Gunnison, Colo., 1910.
Quartz Creek near Pitkin, Colo., 1910-1913.
Cimarron Creek at Cimarron, Colo., 1903-1905.
North Fork of Gunnison River neat Hotchkiss, Colo., 1903-1906.
Sapinero Creek at Sapinero, Colo., 1911-1914,
Uncompahgre River near Colona, Colo., 1903-1906.
Uncompahgre River at Ouray, Colo., 1908; 1911-
Uncompahgre River below Ouray, Colo., 1913~
Uncompahgre River near Fort Crawiord, Colo., 1910-11.
Uncompahgre River at Fort Crawford, Colo., 1895-1899; 1908-1910.
Uncompahgre River at Montrose, Colo., 1900; 1903~
TUncompahgre River near Delta, Colo., 1903~
Canyon Creek at Ouray, Colo., 1911-1915,
Dolores River at Rico, Colo., 1914,
Dolores River at Dolores, Colo., 1895-1903; 1910-1912,
Rico Mining Co.’s tailrace at Rico, Colo., 1914~
San Miguel River near Fali Creek, Colo., 1895-1899; 1910,
San Miguel River at Placerville, Colo., 1910-1912.
Mill Creek near Moab, Utah, 1914
Fremont River near Thurber, Utah, 1909-1912,
Muddy Creek near Emery, Utah, 1909-1914,
Muddy Creek (lower station) near Emery, Utah, 1911-1914.
Ivie Creek near Emery, Utah, 1911-12. ‘
Escalante Creek (head of Escalante River) near Escalante, Utah, 1909-1913.
San Juan River at Pagosa Springs, Colo., 1911-1914,
San Juan River at Arboles, Colo., 1895-1899; 1910-1914,
San Juan River at Turley, N. Mex., 1907-8. -

.
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Colorado River tributaries—Continued.
San Juan River at Blanco, N. Mex., 1908-1910.
San Juan River near Bloomfield, N. Mex., 1909-1911.
San Juan River at Farmington, N. Mex., 1904-1906; 1912-1914.
San Juan River near Shiprock, N. Mex., 1911. .
San Juan River near Bluff, Utah, 1914~
Navajo River at Chromo, Colo., 1911-12.
Navajo River at Edith, Colo., 1912-1914.
Piedra River at Piedra, Colo., 1911-12.
Piedra River at Arboles, Colo., 1895-1899; 1910-1914.
Los Pinos River near Ignacio, Colo., 1899-1903; 1910-1914.
Animas River at Silverton, Colo., 1903.
Animas River at Tacoma, Colo., 1908-9; 1911.
Animas River above Lightner Creek, at Durango, Colo., 1895-1905.
Animas River below Lightner Creek, at Durango, Colo., 1910-1914.
Animas River at Aztec, N. Mex., 1904; 1907-1914,
Animas River at Farmington, N. Mex., 1912-1914,
Animas River near Farmington, N. Mex., 1904-5.
Evaporation at Farmington, N. Mex., 1914-15,
Hermosa Creek near Hermosa, Colo, 1911-1914.
Florida River near Durango, Colo., 1899; 1901-1903; 1910-1912.
Aztec Light & Power Co.’s canal at Aztec, N. Mex., 1912-1914,
La Plata River at Hesperus, Colo., 1904-1906; 1910.
La Plata River at La Plata, N. Mex., 1905-1914.
Mancos River at Mancos, Colo., 1898-1901.
West Mancos River near Mancos, Colo., 1910-11.
Montezuma Creek, North Fork, at Monticello, Utah, 1914~
Gordon canal near Monticello, Utah, 1914
Wood high-line canal near Monticello, Utah, 1914-
North canal near Monticello, Utah, 1914—
Middle canal near Monticello, Utah, 1914.
South Fork of North Montezuma Creek near Monticello, Utah, 1914-
Pioneer canal near Monticello, Utah, 1914—
South canal near Monticello, Utah, 1914~
Christensen canal near Monticello, Utah, 1915.
Spring (Vaga) Creek near Monticello, Utah, 1914-
Davenport and Campbell canal near Monticello, Utah, 1914~
Green canal near Monticello, Utah, 1914-
Verdure (South Montezuma) Creek near Verdure, Utah, 1914—
Little Colorado River at St. Johns, Ariz., 1906-1909.
Little Colorado River at Woodruff, Ariz., 1905-1908.
Little Colorado River at Holbrook, Ariz., 1905-1909.
Zuni River at Black Rock, N. Mex., 1903-1905; 1908-
Silver Creek at Snowflake, Ariz., 1906-1908.
Silver Creek at canyon station, near Snowflake, Ariz., 1906.
Woodruff ditch at Woodruff, Ariz., 1906.
Chevelon Fork near Winslow, Ariz., 1905-1908.
Clear Creek near Winslow, Ariz., 1906-1909.
Virgin River at Virgin, Utah, 1909-
Zion Creek near Springdale, Utah, 1913-14.
Ash Creek at Toquerville, Utah, 1915-
Leeds (Quail) Creek near Leeds, Utah, 1915—
Santa Clara Creek near Central, Utah, 1909-
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Colorado River tributaries—Continued.
San Juan River tributaries—Continued.
Virgin River tributaries—Continued.
Santa Clara Creek at Santa Clara, Utah, 1915
Santa Clara Creek near St. George, Utah, 1909-1913.
Town canal at Santa Clara, Utah, 1915~
St. George and Santa Clara north canal at Santa Clara, Utah, 1915-
St. George and Santa Clara south canal at Santa Clara, Utah, 1915~
Muddy River at Home ranch, near Moapa, Nev., 1913
Muddy River above Indian reservation, near Moapa, Nev., 1914
Muddy River at railroad pumping plant, near Moapa, Nev., 1914—
Muddy River near Moapa and Logan, Nev., 1904-1906; 1909-10
1913-14.
Muddy River near St. Thomas, Nev., 1913-
Williams River near Swansea, Ariz., 1910-
Gila River near Cliff, N. Mex., 1904-1907.
Gila River near Silver City, N. Mex., 1912-1914.
Gila River, near Gila, N. Mex., 1914,
Gila River near Redrock, N. Mex., 1908-1914.
Gila River near Duncan, Ariz., 1914~
Gila River at Guthrie, Ariz., 1910-
Gila River near Solomonville, Ariz., 1914-
Gila River at San Carlos, Ariz., 1910-11.
Gila River near San Carlos, Ariz., 1899-1905.
Gila River near dam site, near San Carlos, Ariz., 1914—
Gila River at Kelvin, Ariz., 1911-
Gila River near Florence, Ariz., 1914,
Gila River near Buttes, Ariz., 1889-90; 1895-1899.
Gila River near Sentinel, Ariz., 1913-
Gila River at Dome (Gila City), Ariz., 1903-1906.
Gila River at mouth, near Yuma, Ariz., 1903.
Sunset canal near Duncan, Ariz., 1914-15.
Cosper and Martin canal near Duncan, Ariz., 1914-15,
Cosper and Windham canal near Duncan, Ariz., 1914-15.
Model canal near Duncan, Ariz., 1914-15.
Valley canal near Duncan, Ariz., 1914-15.
Black and McClesky canal at Duncan, Ariz., 1915.
Colmonero canal near Duncan, Ariz,, 1914-15.
York canal at York, Ariz., 1914-15,
San Francisco River near Alma, N. Mex., 1904-1907; 1909-1914.
San Francisco River at dam, above Clifton, Ariz., 1911.
San Francisco River at Clifton, Ariz., 1910
Whitewater Creek near Mogollon, N. Mex., 1909-1914.
Brown canal above wasteway, near Solomonville, Ariz., 1914-15.
Brown canal below wasteway, near Solomonville, Ariz., 1914-15, -
Fourness canal near Solomonville, Ariz., 1914-15,
San Jose canal near Solomonville, Ariz., 1914-15.
Michellena canal near Solomonville, Ariz., 1914-15.
Montezuma canal at Solomonville, Ariz., 1914-15.
Union canal near Solomonville, Ariz., 191415,
Graham canal near Safford, Ariz., 1914-15.
Oregon canal near Thatcher, Ariz., 1914-15.
Smithville canal near Thatcher, Ariz., 1914-15.
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Colorado River tributaries—Continued.
Gila River tributaries—Continued.
Bryce canal near Pima, Ariz., 1914-15.
Dodge canal at Pima, Ariz., 1914-15.
Nevada canal near Pima, Ariz., 1914-15,
Curtis canal near Fairview, Ariz., 1914-15.
Consolidated canal near Fairview, Ariz., 1914-15.
San Carlos River at San Carlos, Ariz., 1910-11; 1914~
San Pedro River at Lewis Springs (Charleston), Ariz., 1904-1906; 1910-11.
'San Pedro River at diversion dam, near Fairbank, Ariz., 1911-12,
San-Pedro River near Fairbank, Ariz., 1912-
San Pedro River near Dudleyville, Ariz., 1890.
Florence canal near Florence, Ariz., 1914-15.
O. T. canal near Florence, Ariz., 191415,
Price and Powell ditch near Florence, Ariz., 1914-15.
Pierson-Nicholas canal near Florence, Ariz., 1914-15.
Queen Creek at Whitlow’s, near Superior, Ariz., 1896; 1915—
Santa Cruz River near Nogales, Ariz., 1907; 1909~
Santa Cruz River at Tucson, Ariz., 1905-
Rillito Creek near Tucson, Ariz., 1911-
Black River (head of Salt River) near Fort Apache, Ariz., 1912-
Salt River near Roosevelt, Ariz., 1901-1907; 1912-
Salt River below mouth of Cherry Creek near Roosevelt, Ariz., 1906.
Salt River 50 miles above Phoenix, Ariz., 1890.
Salt River at Arizona dam, Ariz., 1888-1891.
Salt River at McDowell, Ariz., 1897-1910.
‘White River at Fort Apache, Ariz., 1912
, East Fork of White River at Fort Apache, Ariz., 1912-
Tonto Creek near Roosevelt, Ariz., 1901-1904; 1913~
Verde River near Clarkdale, Ariz., 1915—
Verde River at Camp Verde, Ariz., 1912—
Verde River at Childs, near Camp Verde, Ariz., 1911-
Verde River near McDowell, Ariz., 1889; 1897-1899; 1901-
Beaver Creek at Camp Verde, Ariz., 1912
Agua Fria River near Glendale, Ariz., 1910~
Hassayampa River near Wagoner (Walnut Grove), Ariz., 1912-
Hassayampa River at Wickepburg, Ariz,, 1910-1912.
Imperial canal 10 miles below Yuma, Ariz., 1903-1905.
Imperial canal (main) near Calexico, Cal., 1904-5.
Boundary canal near Calexico, Cal., 1905.
Wisteria canal near Calexico, Cal., 1905.
Holt canal at Calexico, Cal., 1904-5.
Hemlock canal at Calexico, Cal., 1904-5. =
Alamo channel near Calexico, Cal., 1904.
Alamitos canal near Calexico, Cal., 1904-5.
Whitewater Draw ! near Douglas, Ariz., 1911~

1 Flows into Gulf of California in Mexico.
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REPORTS ON WATER RESOURCES OF COLORADO RIVER BASIN.

PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY.
WATER-SUPPLY PAPERS. -

Water-supply papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk
(*) indicates that this stock has been exhausted. Many of the papers marked in this way may, how-
ever, be purchased (at price noted) from the SUPERINTENDENT OF DocUMENTS, WASHINGTON, D. C.
Omission of the price indicates that the report is not obtainable from Government sources. Water
supply papers are of octavo size.

*2. Irrigation near Phoenix, Ariz., by A. P. Davis. 1897. 98 pp., 31 pls. 15c.
Describes physiographic features, temperature, rainfall, stream flow, soils, and projected
irrigation works in Gila River basin; discusses briefly possible use of ground water for irriga-
tion and gives data concerning wells in Pinal and Maricopa counties. Chiefly of historic
interest, as indicated by the date of publication. *
*33. Storage of water on Gila River, Arizona, by J. B. Lippincott. 1900. 98 pp.,
33 pls. 15c.

Describes conditions existing in 1896-99, available water supply, silt, and reservoir sites
(Buttes, Riverside, San Carlos, and Queen Creek); contains section on cement, and treats of
irrigable land, distribution canals, and organization of irrigation. Interest chiefly historic.
*43, Conveyance of water in irrigation canals, flumes, and pipes, by Samuel For-
tier. 1901. 86 pp., 15 pls. 15c.

Describes various types of canals for irrigation.

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp.,
11 pls. 15c.
Gives elevations and distances along Colorado, Little Colorado, S8an Juan, Mancos, La
Plata, Animas, Los Pinos, Grand, Gunnison, Dolores, Uncompahgre, Lake Fork, Roaring
Fork, and Eagle rivers; also brief descriptions of several of the streams.
*57. Preliminary list of deep borings in the United States, Part T (Alabama-Montana),
by N. H. Darton. ,1902. 60 pp. 5c.
*61. Preliminary list of deep borings in the United States, Part IT (Nebraska—
Wyoming), by N. H. Darton. 1902. 67 pp. be.
A second, revised, edition of Nos. 57 and 61 was published in 1905 as Water-Supply Paper
149 (q. v.).
*73. Water storage on Salt River, Arizona, by A.P.Davis. 1903. 54 pp., 25 pls. 20c.

Discusses Verde and Salt River basins and McDowell and Salt River reservoirs.

74. Water resources of the State of Colorado, by A. L. Fellows. 1902. 151 pp.,
14 pls. 25c.

Discusses drainage and irrigation; gives records of stream flow.

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers compiled by F. H. Newell, chief engineer. 1904.
861 pp. 25c. Contains:

Investigations in Arizona, by A. P. Davis. Describes the proposed storage reservoir on
Salt River at the mouth of Tonto Creek.

Salt River Valley Water Users’ Association, by B. A. Fowler. Contains-Judge Kibbey’s
address presenting a plan for the organization of the owners of lands to be irrigated.

Topographie work in the Grand Canyon of the Gunnison, by I. W. McConnell. Discusses
the proposed diversion of water from Gunnison River into Uncompahgre Valley.

The Colorado River, by J. B. Lippincott.

€olorado River reclamation projects, by E. T. Perkins. Describes the site of the Yuma
dam and summarizes the advantages of the Yuma site.

*103. A review of the laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. Superseded by 152.

Cites statutory restrictions of water pollution in Colorado, Nevada, Utah, New Mexico
and Wyoming.
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104. The ﬁnderground waters of Gila Valley, Arizona, by W. T. Lee. 1904. 71pp.,
5pls. 10c.
Presents information concerning the topographic features and surficial geology of the area

between The Buttes, 12 miles east of Florence and the junction of Gila and Salt rivers; treats
of the source, amount, quality, and methods of securing the underflow.

*122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp.
5c.
Cites legislative acts relating to ground waters in Colorado, Nevada, New Mexico, Utah
and Wyoming. ‘
136. Underground waters of Salt River valley, Arizona, by W. T. Lee. 1905. 196
pp., 23 pls. 25c.
Describes the physiography and geology of the Mesa and Phoenix regions, gives many

well records, and discusses the amount and chemical character of the ground waters, duty
of water, and cost of pumping.

147. Destructive floods in United States in 1904, by E. C. Murphy and others. 1905.
206 pp., 18 pls. 15c. Contains:

Troxton Canyon flood, Arizona, by E. C. Murphy. Globe flood, Arizona, by O. T. Reedy.
La Plata River flood, Colorado, from report of Theo. Tobish.

149. Preliminary list of deep borings in the United States, second edition, with
additions, by N. H. Darton. 1905. 175 pp. 10c.

Gives by States (and within the States by counties) location, depth, diameter, yield,

height of water, and other valuable information concerning wells 400 feet or more in depth;

includes all wells listed in Water Supply Papers 57 and 61; mentions also principal publi-
cations relating to deep borings.

152. A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Cites statutory restrictions of water pollution in Colorado, Nevada, Utah, New Mexico,
and Wyoming.
¥162. Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy
and others. 1906. 105 pp., 4 pls. 15c.
Contains accounts of floods on Colorado, Green, Grand, Gunnison, San Juan, Little Colo-

rado, Gila, San Francisco, Verde, San Pedro, and Salt rivers, and of the flow of the Colorado
into Salton Sink; gives index to literature on floods on American streams.

274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911. 188 pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analysis; discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation;

gives results of analyses of waters of Colorado, Green, Grand, Gunnison, Animas, Little
Colorado, Gila, San Francisco, Salt, and Verde rivers.

820. Geology and water resources of the Sulphur Spring Valley, Arizona, by O. E.
Meinzer and F. C. Kelton, with a section on agriculture, by R. H. Forbes.
1913. 231 pp., 15 pls. 4bc.

Describes the physiography and drainage of the reglon, geologic formations, and geologic
history; discusses the seasonal and geographic distribution of rainfall, the occurrence and
level of ground waters, the lowing and nonflowing wells, the quality of ground waters, the
effect of alkali on plant life and on waters for irrigation, the relation of zones of vegetation
to water supply and geographic controls, and the plants used for pumping water; treats also
of the early history of agriculture and agricultural methods.

864. Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. b5c.

Contains analyses of spring and well waters from Colorado and New Mexico and of mine
waters from Dunton, Colo., and Tombstone, Ariz.
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365. Ground water in southeastern Nevada, by Everett Carpenter. 1915. 86 pp.,
5 pls. 15c.

Describes an area in Clark, Lincoln, White Pine, and Nye counties, drained in part by
streams tributary to Colorado River and in part by streams discharging into the Great
Basin. Discusses stream, lake, and wind topography; vegetation, crops, and industrial
development; rainfall; water in bedrock and unconsolidated sediments; source and per-
manence of artesian waters, and character and distribution of springs; also the quality of
waters for domestic use and for irrigation, and gives analyses. Contains details of water
supply by areas in Las Vegas and Virgin river basins and the Great Basin. Gives infor-
mation in regard to watering places on routes of travel.

#375. Contributions to the hydrology of the United States, 1915; N. C. Grover, chief
hydraulic engineer. 1916. 181 pp., 9 pls. 15c. Contains:

(b) Ground water in Paradise Valley, Ariz., by O. E. Meinzer and A. J. Ells, pp. 51-75,
pls. 3-5. Describes an area north of Phoenix, in Maricopa County, between Phoenix Moun-
tains on the west and McDowell Mountains on the east, terminated on the north by a rocky

- upland but on the south opening into the Salt River Valley. Discusses briefly physiography
and drainage, soil and vegetation, climate, occurrence, source, and disposal of ground water,
artesian prospects, quality of water, wells, and irrigation.

380. The Navajo country—a geographic and hydrographic reconnaissance of parts
of Arizona, New Mexico, and Utah, by Herbert E. Gregory. 1916. 219
PP, 29 pls.  80c.
Contains a historical sketch of the Navajo country and discusses geographic provinces
climate, soil, stream flow, the utilization of the streams, the source of the ground water,

springs, wells, and artesian areas; gives a table of geographic names and a bibliography of
books and pamphiets examined in connection with the study.

395. Colorado River and its utilization, by E. C. La Rue. 1916. 231 pp., 25 pls.
50c. - :

Assembles the principal facts relating to the water resources and gives the result of a
study of the “possibility of controlling the flow of the whole river by means of storage reser-
voirs in order to avoid further danger of overflow to the Salton Sink and to render available
for profitable use the enormous quantity of water which now flows unused and largely
unusable to the Gulf of California in the form of floods.”

396. Profile surveys in the Colorado River Basin in Wyoming, Utah, Colorado, and
New Mexico, prepared under the direction of W. H. Herron, acting chief
geographer, 1917. 6 pp., 43 pls. 50c.

Consists chiefly of maps showing outlines of river banks, islands, position of rapids, falls,
and shoals, and existing dams. The streams to'which the surveys relate are fully described
in Water-Supp!y Paper 395.

425. Contributions to the hydrology of the United States, 1917 ; N. C. Grover, chief

hydraulic engineer. Contains:

(a) Ground water in San Simon Valley, Arizona and New Mexico, by A. T. Schwennesen,
with a section on agriculture, by R. H. Forbes, pp. 1-35, pls. 1-3. 1917.

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued in separate form.

Annual reports are distributed free by the Geolegical Survey as long as its stock lasts. An asterisk (¥)
indicates that this stock has been exhausted. Many of the papers so marked, however, may be pur-
chased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C.

*Ninth Annual Report of the United States Geological Survey, 1887-88, J. W. Powell,
Director. 1889. xiii, 717 pp., 88 pls. $2. Contains:

*0On the geology and physiography of a portion of northwestern Colorado and adjacent parts
of Utah and Wyoming, by C. A. White, pp. 677-712, pl. 88. Descn'bes the canyons of Green,
. Yampa, Snake, and White rivers.,



XVIII SURFACE WATER SUPPLY, 1915, PART IX.

*Tenth Annual Report of the United States Geological Survey, 1888-89, J. W. Powell,
Director. 1890. 2 parts. *Pt. II-—Irrigation, viii, 123 pp. 35c.

Makes a preliminary report on the organization and prosecution of the survey of the arid
lands for purposes of irrigation; includes an account of the methods of topographic and hydraulic
work, the segregation work on reservoir sites and irrigable lands, field and office methods, and
brief descriptions of the topography of some of the river basins.

Eleventh Annual Report of the United States Geological Survey, 1889-90, J. W.
Powell, Director. 1891. 2 parts. Pt.II—Irrigation. xiv, 395 pp., 30 pls.,
and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurement, rain-
fall, and evaporation, and describes the more important streams.

*Engineering, pp. 111-200. Defines the scope of the work and gives an account of the sur-
veys in the Sun River basin and in the Arkansas, Rio Grande, California, Lahontan, Utah,
and Snake River divisions.

*The arid lands, pp. 201-289. Includes statement of the Director to the House Committee
on Irrigation, extracts from the constitutions of States relating to irrigation, and a report on
artesian irrigation on the Great Plains, including a discussion of the general considerations
affecting artesian water supply, the economic limit to the utilization of artesian water for irri-
gation, irrigation by artesian wells in various countries, and the geologic conditions and sta-
tistics of artesian wells on the Great Plains.

*Topography, pp. 291-343. Comprises reports of the topographic surveys in California,
Nevada, Colorade, Idaho, Montana, and New Mexico, and a report on reservoir sites.

*Irrigation literature, pp. 345-388. Gives a list of books and pamphlets on irrigation and
allied subjects, mainly contained in the library of the United States Geological Survey.

Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W.
Powell, Director. 1891. 2 parts. Pt. IT—Irrigation, xviii, 576 pp., 93 pls.
$2. Contains:

#Hydrography of the arid regions, by F. H. Newell, pp. 213-361, pls. 58-106. Discusses the
available water supply of the arid regions, the duty of water, flood waters, relation of rainfall
to river flow; classifles the drainage basins; and describes the rivers of the Missouri, Arkansas,
Rio Grande, Colorado, Sacramento, and San Joaquin basins, and the principal streams of the
Great Basin in Nevada and Utah and the Snake River drainage.

Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles
D. Walcott, Director. 1896. (Pts. II, III, and IV, 1895.) 4 parts.
*Pt. II, Papers of an economic character, xix, 598 pp., 43 pls. $1.25.
Contains: .

The public lands and their water supply, by F. H. Newell, pp. 457-533, pls. 35-39. Describes
general character of the public lands, the lands disposed of (railroad, grant, and swamp lands,
and private miscellaneous entries), lands reserved (Indian, forest, and military reservations),
the vacant lands, and the rate of disposal of vacant lands; discusses the sireams, wells, and
reservoirs as sources of water supply; gives details for each State.

Eighteenth Annual Report of the United States Geological Survey, 1896-97, Charles
D. Walcott, Director. 1897. (Pts. IT and IlI, 1898.) 5 parts in 6 vols.
*Pt. IV, Hydrography, x, 756 pp., 102 pls. $1.75. Contains:

*Reservoirs for irrigation, by J. D. Schuyler, pp. 617-740, pls. 48-102. Describes the Agua
Fria dam, Arizona, and reservoir projects on Rio Verde, Salt River, Queen Creek, Hassayampa
River, and Little Colorado River, Arizona, and in the Tonto basin; gives tables of reserveir
capacities and areas.

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles
D. Walcott, Director. 1899. (Parts I1, ITI, IV, V, and VII, 1900.) 7 parts
in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest reserves,
xix, 498 pp., 159 pls., 8 maps in separate case. $2.80. Contains:

*White River Plateau timber land reserve, by G. B. Sudworth, pp. 117-179, pls. 49-58. Battle-
ment Mesa forest reserve, by G. B. Sudworth, pp. 181-243, pls. 59-75. Describes briefly the
streams and lakes in the reserves.



PUBLICATIONS. XIX

BULLETINS.

An asterisk (*) indicates that the Geological Survey’s stock of the paper is exhausted. Many of the papers
so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Bulletins
are of octavo size.

#264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C.
Veatch. 1905. 106 pp. 10c. '

Discusses the importance of accurate woll records to the driller, to owners of oil, gas, and
water wells, and to geologists; describes the general methods of work; gives tabulated record
of well in Sweetwater County, Wyo.

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford
1806. 299 pp. 25c.

Gives an account of progress in the collection of well records and samples; contains tabu-

lated records of wells in Arizona, California, Colorado, New Mexico, Utah, and Wyoming;

and detailed record of well near Phoenix, Maricopa County, Ariz. The well of which a

detailed section is given was selected because it affords valuable stratigraphic information.

*350. Geology of the Rangely oil district, Rio Blanco County, Colorado, with a sec-
tion on the water supply, by H. S. Gale, 1808. 61 pp., 4 pls. 20c.

Discusses White River and its tributaries as sources of water supply and the possibility
of obtaining artesian flows; treats of the quality of the water of White River and gives analyses.

GEOLOGIC FOLIOS.

Under the plan adopted for the preparation of a geologic map of the United States
the entire area is divided into small quadrangles, bounded by certain meridians and
parallels, and these quadrangles, which number several thousand, are separately
surveyed and mapped.! The unit of survey is also the unit of publication, and the
maps and description of each quadrangle are issued in the form of a folio. When all
the folios are completed they will constitute the Geologic Atlas of the United States.

A folio is designated by the name of the principal town or of a prominent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mappe¥ “ind several
pages of descriptive text. The text explains the maps and descnbe§fﬂlecopowapmc
and geologic features of the country and its mineral products. The topgraphic.map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and”
valleys and the height above sea level of all points in the.quadrangle. The areal-
geology map shows the distribution of the various rocks at the surface. The structural-
geology map shows the relations of the rocks to one another underground. The
economic-geology map indicates the location of mineral-deposits that are commercially
valuable. The artesian-water map shows the depth to underground-water horizons.
Economic-geology and artesian-water maps are included in folios if the conditions in
the areas mapped warrant their publication. The folios are of special interest to
students of geography and geology and are valuable as guides in the development
and utilization of mineral resgifces.

The folios numbersd Trom 1 to 163, inclusive, are published in only one form (18
by 22 Lll(‘hé's), called the library edltlon Some of the folios that bear numbers higher
thari 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire in
the Geological Survey building May 18, 1913, the stock of geologic folios was more
or less damaged by fire and water, but 80 or 90 per cent of the folios are usable. They
will be sold at the uniform price of 5 cents each, with no reduction for wholesale
orders. This rate applies to folios in stock from 1 to 184, inclusive (except reprints),
also to the library edition of folio 186. The library edition of folios 185, 187, and
higher numbers sells for 25 cents a copy, except that some folios which contain an

1Index maps showing areas in tne Colorado River basin covered by topographic maps and by geologie
folios will be mailed on receipt of request addressed to the Director, U. S. Geological Survey, Washington,
D.C.
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unusually large amount of matter sell at higher prices. The octavo edition of folio 185
and higher numbers sells for 50 cents a copy, except folio 193, which sells for 75 cents
a copy. A discount of 40 per cent is allowed on an order for geologic folios amounting
to $5 at the retail price—that is, 20 of the 25-cent folios (or their equivalent in higher
priced folios) will be sold for $3. The discount is allowed on an order for folios alone,
either of one kind or in any assortment, or for folios together with topographic maps,
but no discount is allowed on the damaged folios sold at 5 cents each.

All the folios contain descriptions of the drainage of the quadrangles. The folios
in the following list contain also brief discussions of the underground waters in con-
nection with the economic resources of the areas and more or less information con-
cerning the utilization of the water resources.

An agsterisk (¥) indicates that the Geological Survey’s stock of the folio is exhausted.
*111. Globe, Arizona.

Describes the physiographic divisions of Arizona and the topography, climate, and vege-
tation of the Globe quadrangle; gives a brief account of the water resources.

*120. Silverton, Colorado.
Describes an area in the San Juan Mountains inclnding a portion of the Continental Divide.
*129. Clifton, Arizona.

Describes the streams and springs of the area; gives analyses of spring water from San
Francisco River.

*130. Rico, Colorado.

Describes the San Juan Mountains and Dolores River valley; includes a brief paragraph on
water resources.

*153 Ouray, Colorado.

Describes the river waters used for irrigation, the underground waters, and the thermal
springs; gives analyses of water from Hot Spring at Ouray.

171. Engineer Mountain, Colorado. 5c.

Describes the topography and geology of the Engineer Mountain quadrangle,in southwest-
e Colorado, about 60 miles east of the Utah boundary and 34 miles north of New Mexico;
_ give¥a brief paragraph on the water resources.

199, Silver vity, New Mexico. 25c.

“The Continental Divide passes through the quadrangle from its southwest to its north-
east corner. All northerly drainage reaches Gila River and ultimately the Gulf of California
and the Pacific Ocean. All southerly drainage fiows toward the Rio Grande,’’ but is lost
in the sands of a desert region. The underground-water resources are discussed by N. H.
Darton. The discussion of the surface waters is restricted to Mimbres River, one of the
southward-fiowing streams.

MISCELLANEOUS REPORTS.

-

T~
Other Federal bureaus and State and dther organizations have from

time to time published reports relating to Water resources of various
sections of the country. Notable among those pertaining to the
Colorado River basin are the reports of the State engineers of Colo-
rado, Nevada, New Mexico, and Wyoming, and the annual reports -
of the United States Reclamation Service. The following reports
deserve special mention:

Canyons of the Colorado, by J. W. Powell. 1895. A popular, revised, and enlarged
edition of his original journal of exploration, which appeared as part of a report entitled
“Exploration of the Colorado River of the West and its tributaries, explored in 1869,
1870, 1871, and 1872,” published by the Smithsonian Institution in 1875.
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A canyon voyage; the narrative of the second Powell expedition down the Green-
Colorado River from Wyoming, and the explorations on land, in the years 1871-72, by
Frederick S. Dellenbaugh, artist and assistant topographer of the expedition. 1908.

Preliminary examination of reservoir sites in Wyoming and Colorado; letter from
the Secretary of War transmitting a letter from the chief of engineers, together with a
report of Capt. Chittenden. 55th Cong., 2d sess., House Doc. 141. 1898. i

Irrigation pumping.in Nevada, etc., by Charles A. Norcross: Nevada bureau of
industry, agriculture, and irrigation Bull. 8, 1913.

Report of irrigation investigations in Utah under the direction of Elwood Mead:
U. S. Dept. Agr. Office Exper. Sta., Bull. 124, 1903.

Irrigation in Utah, Utah Irrigation Commission, 1894.

Trrigation and agricultural practice in Arizona, by R. H. Forbes: Univ. Arizona
Agr. Exper. Sta. Bull. 63, 1911.

Ground-water supply and irrigation in Rillito Valley, Arizona: Univ. Arizona,
College of Agriculture, Exper. Sta., Bull. 64, 1910.

Oil engines for pump irrigation and the cost of pumping, by G. E. P. Smith: Univ.
Arizona Agr. Exper. Sta. Bull. 74, 1915.

The lower Colorado River and the Salton Basin, by C. E. Grunsky: Am. Soc. Civil
Eng. Trans., vol. 59, pp. 1-51; discussion, pp. 52-62, December, 1907.

Trrigation and river control in the Colorado River delta, by H. T. Cory: Am. Soc.
Civil Eng. Trans., vol. 76, pp. 1204-1453- discussion, pp. 1454-1571, December, 1913.
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GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL
INTERESTS.

The following list comprises reports not readily classifiable by
drainage basins and covering a wide range of hydrologm investi-

gations:
WATER-SUPPLY PAPERS.

*1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pls.

Describes pumps and motive powers, windmills, water wheels, and various kinds of engines;
also storage reservoirs to retain pumped water until needed for irrigation.

*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls. (See Water-Supply
Paper 22.) 10c.

Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes
utilization of sewage in Germany, England, and France, and sewage purification itr the United
States.

*8. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.
Gives results of experimental tests of windmills during the summer of 1896 in the vicinity of
Garden, Kans.; describes instruments and methods and draws conclusions.

*14, New tests of certain pumps and water lifts used in-irrigation, by O. P. Hood.
1898. 91 pp., 1 pL
Discusses efficiency of pumps and water lifts of various types.

*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. 15c.

Tncludes tables and descriptions of wind wheels, compares wheels of several types, and discusses
results.

*22. Sewage irrigation, Part II, by G. W. Rafter. 1899. 100 pp., 7 pls. 1lic.

Gives résumé of Water-Supply Paper 3; discusses pollution of certain streams, experiments on
purification of factory wastes in Massachusetts, value of commercial fertilizers, and describes
American sewage-disposal plants by States; contains bibliography of publieations relating to
sewage utilization and disposal.

*4]1. The windmill; its efficiency and economic use, Part I, by E. C. Murphy. 1901.
72 pp., 14 pls. 5c.

*42. The windmill; its efficiency and economic use, Part IT, by E. C. Murphy. 1901.
75 pp., 2 pls. 10c.
Nos. 41 and 42 give details of results of experimental tests with windmills of various types.

. *¥43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier.
1901. 86 pp., 15 pls. 15c.

#56. Methods of stream measurement.. 1901. 51 pp., 12 pls. 15c.
Describes the methods used by the Survey in 1901-2. See also Nos. 64, 94, and 95.

*64. Accuracy of stream measurementa, by E. C. Murphy. 1902. 99 pp., 4 pls.
(See No. 95.) 10c.

Describes methods of measuring velocity of water and of measuring and computing stream
fiow and compares results obtained with the different instruments and methods; describes
also experiments and results at the Cornell University hydraulic laboratory. A second, enlarged,
edition published as Water-Supply Paper 95. '

XXII
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*67. The motions of underground waters, by C. 8. Slichter. 1902. 106 pp., 8 pls.
15¢.

Discusses origin, depth, and amount of ground waters; permeability of rocks and porosity of
soils; causes, rates, and laws of motions of ground water; surface and deep zones of flow, and
recovery of waters by open wells and artesian and deep wells; treats of the shape and position of
the water table; gives simple methods of measuring yield of flowing wells; describes artesian
wells at Savannah, Ga.

72. Sewage pollution in the metropolitan area near New York City and its effect
on inland water resources, by M. O. Leighton. 1902. 75 pp., 8 pls. 10c.
Defines “normal” and “polluted” waters and discusses the damage resulting from poliu-
tion.
*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c.
Treats of measurements of rainfall and laws and measurements of stream flow; gives rainfall,
run-off, and evaporation formulas; discusses effects of forests on rainfall and run-off.
87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls.,
25c¢.
First edition was published in Part II of the Twelfth Annual Report.
93. Proceedings of first conference of engineers of the Reclamation Service, with

accompanying papers, compiled by F. H. Newell, chief engineer. 1904.

361 pp. 25c. [Requests for this report should be addressed-to the U. 8.

Reclamation Service.] »

Contains the following papers of more or less general interest:
Limits of an irrigation project, by D. W. Ross.

. Relation of Federal and State laws to irrigation, by Morris Bien.
Electrical transmission of power for pumping, by H. A. Storrs.
Correct design and stability of high masonry dams, by Geo. Y, Wisner,
Irrigation surveys and the use of the plane table, by J. B. Lippincott.
The use of alkaline waters for irrigation, by Thomas H. Means.

*94, Hydrographic manual of the United . States Geological Survey, prepared by
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.
Givesinstruction for field and office work relating to measurements of stream fiow by current
meters. See also No. 95.
*95. Accuracy of stream measurements (second, enlarged edition), by E. C. Murphy.
1904. 169 pp., 6 pls. :

Describes methods of measuring and computing stream flow and compares results derived
from different instruments and methods. See also No. 94.

*103. A review of the.laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)

Explains the legal principies under which antipollution statutes become operative, quotes
court decisions to show authority for various deductxons, and classifies according to scope the
statutes enacted in the different States.

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,
geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains the following reports of general interest. The scope of each paper is indicated by
its title.

Description of underflow meter used in measuring the velocity and direction of underground
water, by Charles 8. Slichter.

The California or “stovepipe’’ method cf well construction, by Charles S. Slichter.

Approximate methods of measuring the yield of iowing wells, by Charles S. Slichter.

Corrections necessary in accurate determinations of fiow from vertical well casings, from notes
furnished by A. N. Talbot.

Experiment relating to problems of well contamination at Quitman, Ga., by 8. W. McCallie.

113 The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah
Bowman. 1905. 52 pp., 4 pls. 5c.

The first paper discusses the pollution of streams by sewage and by trade wastes, descnbes
the manufacture of strawboard, and gives results of various experiments in disposing of the
waste. The second paper describes brieflv the topography, drainage, and geology of the region
about Marion, Ind.,and the contamination of rock wells and of streams by waste oil and brine



XXIV

*114.

119.

120.

*122.

140.

143.

145.

146.
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Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c.

Contains report on “Occurrence of underground waters,” by M. L. Fuller, discussing sources,
amount, and temperature of waters, permeability and storage capacity of rocks, water—beg,ri.ng
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian
flows, and general conditions affecting underground waters in eastern United States.

Index to the hydrographic progress reports of the United States Geological
Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905, 253 pp. 15c.

Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller.
1905. 128 pp. 10c.

Relation of the law to underground waters, by D. W. J ohnson. 1905. 55 PP
5c. .

Defines and classifies underground waters, gives common-law rules relating to their use, and
citeg State leg\islative acts affecting them.

Field measurements of the rate of movement of underground waters, by C. S.
Slichter. 1905. 122 pp., 15 pls. 15c.

Discusses the capacity of sand to transmit water, describes measurements of underflow in Rio
Hondo, San Gabriel, and Mohave River valleys, Cal., and on Long Island, N.Y.; givesresults
of tests of wells and pumping plants, and deseribes stovepipe method of well construction.

Experiments on steel-concrete pipes on a working scale, by J. H. Quinton.

1905. 61 pp., 4 pls. 5c.
Scope indicated by title.

Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,

geologist in charge. 1905. 220 pp.; 6 pls. 10c. .

Contains brief reports of general interest as follows:

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wells in southern Michigan.

Construction of so-called fountain and geyser springs, by Myron L. Fuller.

A convenient gage for determining low artesian heads, by Myron L. Fuller.

Proceedings of second conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, Chief Engineer. 1905.
267 pp. 15c. [Requests for this report should be addressed to the Reclama-
tion Service.] '

Contains brief account of the organization of the hydrographic [water-resources] branch and
the Reclamation Service, reports of conferences and committees, circulars of instruction, and
many brief reports on subjects closely related to reclamation, and a bibliography of technical
papers by members of the service. Of the papers read at the conference those listed below
(scope indicated by title) are of more or less general interest:

Proposed State code of water laws, by Morris Bien.

Power engineering applied to irrigation problems, by O. H. Ensign,

Estimates on tunneling in irrigation projects, by A. L. Fellows,

Collection of stream-gaging data, by N. C. Grover.

Diamond-drill methods, by G. A. Hammond.

Mean-velocity and area curves, by F. W. Hanna,

Importance of general hydrographic data concerning basins of streams gaged, by R. E,
Horton. i

Effect of aquatic vegetation on stream flow, by R. E, Horton.

Sanitary regulations governing construction camps, by M. O. Leighton.

Necessity of draining irrigated land, by Thos. H. Means.

Alkali soils, by Thos. H. Means,

Cost of stream-gaging work, by E. C. Murphy.

Equipment of a cable gaging station, by E. C. Murphy.

Silting of reservoirs, by W. M. Reed.

Farm-unit classification, by D. W. Ross.

Cost of power for pumping irrigating water, by H. A. Storrs.

Records of flow at ourrent-meter gaging stations during the frozen season, by F. H. Tillinghast,
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147. Destructive floods in the United States in 1904 by E C. Murphy and others.
1905. 206 pp., 18 pls. 15c.

Contains a briefaccount of “ A method of computing cross-section area of waterways,” includ-
ing formulas for maximum discharge and area of cross section.

*150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp.,
38 pls. (See Water-Supply Paper 200.) 15c.

Scope indicated by title.

151. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls.

Discusses methods, instruments, and reagents used in determining turbidity, color, iron,
chlorides, and hardness in connection with the studies of the quality of water in various parts
of the United States.

152. A review of the laws forbidding pollution of inland waters in the United States,
second edition, by E. B. Goodell. 1905. 149 pp. 10c.

Scope indicated by title.

*155. Fluctuations of the water level in wells, with special reference to Long Island,
N. Y, by A. C. Veatch. 1906. 83 pp., 9 pls. 25c. .
Includes general discussion of fluctuations due torainfall and evaporation, barometric changes,

temperature changes, changes inrivers, changes inlake level, tidal changes, effects of settlement,
irrigation, dams, underground water developments, and to indeterminate causes.

¥160. Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 104

pp-, 1 pl.

Gives account of Wwork in 1905, lists publications relating to ground waters, and contains the
following brief reports of general interest:

Significance of the term “artesian,” by Myron L. Fuller.

Representation of wells and springs on maps, by Myron L. Fuller.

Total amount of free water in the earth’s crust, by Myron L. Fuller.

Use of fluorescein in the study of underground waters, by R. B. Dole.

Problems of water contamination, by Isaiah Bowman.

Instances of improvement of water in wells, by Myron L. Fuller.

*162. Destructwe floods in the United States in 1905, with a discussion of flood dis-

charge and frequency and anindex to flood literature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 1bc.

*163. Bibliographic review and index of underground-water literature published in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson.
1906. 130 pp. 1bc.

*179. Prevention of stream. pollution by distillery refuse, based on investigations at
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp.,1pl. 10c.
Describes grain distillation, treatment of slop, sources, character, and effects of effiuents on

streams;. discusses filtration, precipitation, fermentation, and evaporation methods of disposal
of wastes without pollution.

*180. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp.,
2pls. 20c.

*185. Investigations on the purification of Boston sewage, * * * witha history of
the sewage disposal problem, by C.-E. A. Winslow and E. B. Phelps. 1906.
163 pp. 25c. .
Discusses composition, disposal, purification and treatment of sewages and tendencies in sew-
age-disposal practice in England, Germany, and the United States; describes character of crude
sewage at Boston, removal of suspended matter, treatment in septic tanks, and purification in
intermittent sand filtration and coarse material; gives bibliography.
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Stream pollution by acid-iron wastes, a report based on investigations made
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl..

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and of resulting litigation; dis-
cusses effect of acid-iron liquors on sewage purification processes, recovery of copperas from acid,
iron wastes, and other processes for removal of pickling liquor.

Determination of stream flow during the frozen season, by H. K. Barrows and
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scope indicated by title.

The prevention of stream pollution by strawboard wa.ste by. E. B. Phelps.
1906. 29 pp., 2 pls. :

Deseribes manufacture of strawboard, present and proposed methods of disposal of waste
liquors, laboratory investigations of precipitation and sedimentation, and field studies of amount
and character of water used, raw material and fimished product, and mechanical filiration.

Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the
testimony taken in the cage of the State of Missouri v. the State of Illinois
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp.,
2 pls:

Scope indicated by amplification of title. .

Weir experiments, coefficients, and formulas (revision of paper No. 150), by R. E.
Horton. 1907. 195 pp., 38 pls. 3bc.

The pollution of streams by sulphite-pulp waste, a study of possible remedies,
by E. B. Phelps. 1909. 37 pp., 1 pl. 10c.
Describes manufacture of sulphite pulp, the waste liquors, and the experimental work leadmg
to suggestions as to methods of preventing stream pollution.
The disinfection of sewage and sewage filter effiuents, with a chapter on the
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91
.Pp.,1pl. 15c.
Scope indicated by title. -

Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c.
Contains the following papers, whose scope isindicated by their titles: Distribution of rainfall,
by Henry Gannett: Flcods, by M. O. Leighton; Developed water powers, compiled under the
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by
M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. Mendenhall;
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N. Parker.

The purification of some textile and other factory wastes, by Herman Stablér
and G. H. Pratt. 1909. 76 pp. 10c.

Discusses waste waters from wool scouring, bleaching and dyeing cotton yarn, bleachmg
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue.

The quality of surface waters in the United States: Part I. Analyses of waters
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of samples, methods of examination, preparation of solutions, accuracy
ofestimates, and expression of analyticalresults.

The public utility of water powers and their governmental regulation, by René
Tavernier and M. O. Leighton. 1910. 161 pp. 15c.

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to the
development of water powers, and laws proposed in the French Parliament; reviews work of
bureau of hydraulics and agricultural imptrovement of the French department of agriculture :
and gives résums of Federal and State water power legisldtion in the United States,

Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15c.

Discusses rocks as sources of water supply and the relative safety of supplies from different
materials; springs and their protection; open or dug and deep wells, their location, yield, rela-
tive cost, protection, and safety; advantages and disadvantages of cisterns and combmatlon
wells and cisterns.
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*257. Well-drilling methods, by Isaiah Bowman. 1911, 139 pp., 4 pls. 15c.
Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of
ground water, artesian conditions, and oil and gas bearing formations; gives history of well
drilling in Asia, Europe, and the United States; deseribes in detail the various methods and the
machinery used; discusses loss of tools and geologic difficulties; contamination of well waters
and methods of prevention; tests of capacity and measurement of depth; and costs of sinking
wells.

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G: C. Matson,
Samuel Sanford, and H. C. Wolff,» 1911. 1238 pp., 2 pls. 15c.
Contains the following papers (scope indicated by titles) of general interest: .
Drainage by wells, by M. L. Fuller.
Freezing of wells and related phenomena, by M. L. Fuller.
Pollution of underground waters in limestone, by G. C. Matson.
Protection of shallow wells in sandy deposits, by M. L. Fuller.
Magnetic wells, by M. L. Fuller.

*315. The purification of public water supr;]ies, by G. A. Johnson. 1913. 84 pp.,
8 pls. 10c. )

Discusses ground, lake, and river waters as public supplies, development of waterworks
systems in the United States, water consumption, and typhoid fever; describes methods of
filtration and sterilization of water and municipal water softening.

L]

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pls.
20c. :

Although relating specifically to ficods in the Ohio Valley, this report discusses also the
causes of floods and the prevention of damage by fioods.

337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp.,

"7 pls. 15c. A
Discusses methods of measuring the winter fiow of streams. ..

#345. Contributions to the hydrology of the United States, 1914; N. C. Grover, chief
hydraulic engineer. 1915. 225 pp., 17 pls. 380c. " Contains:

(¢) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall,
W. E. Hall, and C. H. Pierce, pp. 53-65.

364. Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the
United States, including analyses of the geyser water of Yellowstone National Park, hot
. springs in Montana, brines from Death Valley, water from the Gulf of Mexico, and mine waters
from Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada
and Arizona, and California.

871. Eqmpment for current-meter gaging stations, by G. J. Lyon. 1915. 64 pp.,
37 pls. 20c.

Deseribes methods of installing automatic and other gages and of constructing gage wells
shelters, and structures for making discharge measurements and artificial controls.

*375. Contributions to the hydrology of the United States, 1915; N. C. Grover, chief
hydraulic engineer. 1916. 181 pp., 9 pls. 15c.

Contains three papers presented at the conference of engineers of the water-resources branch
in December, 1914.

(¢) The relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W.
Davenport, pp. 77-84.

(¢) A method of correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130.

(f) Conditions requiring the use of automatic gages in obtaining records of stream fiow, by
C. H. Pierce, pp. 131-139.
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*400. Contributions to the hydrology of the United States, 1916. N. C. Grover, chief
hydraulic engineer. 1917. 108 pp., 7 pls. Contains:

(a) The people’s interest in water-power resources, by G. O. Smith, pp. 1-8.

*(¢) The measurement of silt-laden streams, by R. C. Pierce, pp. 39-51.

(d) Accuracy of stream-flow data, by N. C. Grover and J. C. Hoyt, pp. 53-59.

416. Thediviningrod, a history of water witching, with a bibliography, by A.J. Ellis.
1917. 59 pp. 10c.

A brief paper published “merely to furnish a reply to the numerous inquiries that are
continually being received from all parts of the country’’ as to the efficacy of the divining rod
for lecating underground water.

~ 425. Contributions to the hydrology of the United States, 1917; N. C Grover, chief
hydraulic engineer. 1918. Contains:
*(¢) Hydraulic conversion tables and convenient equivalents, pp. 71-94. 1917

ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell,
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173,
pl. 21. Scope indicated b¥ title.

Twelfth Annual Repori of the United States Geological Survey, 1890-91, J. W.
Powell, Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls.
$2. Contains:

#Trrigation in India, by H. M. Wilson, pp. 363-561, pls. 107 to 146. See Water-Supply Paper 87.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. IT and III, 1893.) 3 parts. *Pt. III,
Irrigation, xi, 486 pp., 77 pls. $1.85. Contains:

%American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. 111 to 146. Discusses
the economic aspects of irrigation, alkaline drainage, silt, and sedimentation; gives brief history
of legislation; describes perennial canals in Idaho-California, Wyoming, and Arizona; discusses
water storage at reservoirs of the California and other projects, subsurface sources of supply,
pumping, and subirrigation.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W.
Powell, Director. 1893. (Pt. IT, 1894.) 2 parts. *Pt. II,.Accompanying
papers, xx, 597 pp., 73 pls. $2.10. Contains:

#Tho potable waters of eastern United States, by W J McGee, pp. 1-47. Discusses cistern
water, stream waters, and ground waters, including mineral springs and artesian wells.

*Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pls. 3and 4, Discusses
the origin and flow of mineral springs, the source of mineralization, thermal springs, the chemical
composition and analysis of spring waters, geographic distribution, and the utilization of mineral
waters; gives a list of American mineral spring resorts; contains also some analyses.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898. (Parts II, ITI, and V, 1899.) 6 partsin 7 vols,
and separate case for maps with Pt. V. ¥*Pt. II, Papers chiefly o: a theoretic
nature, v, 958 pp., 172 pls. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-294,
pls. 6 to 16. Discusses the amount of waters stored in sandstone, in sofl, and in other rocks,
and the depth to which ground water penetrates; gravitational, thermal, and capillary moye~
ments of ground waters, and the configuration of the ground-water surface; gives the results
of experimental investigations on the flow of air and water through a rigid, porous medium
and through sand, sandstones, and silts; discusses results obtained by other investigators and
summarizes results of observations; discusses also rate of flow of water through sand and rock,
the growth of rivers, rate of filtration through soil, interference of wells, ete.

*Theoretical investigation of the motion of ground waters, by C. S. Slichter, pp. 295-384,
pl. 17. Scope indicated by title.
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PROFESSIONAL PAPERS.

*72. Denudation and erosion in the southern Appalachian region and the Monongs-
hela basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 35c.

Describes the topography, geology, drainage, forests, climate and population, and trans-
portation facilities of the region, the relation of agriculture, lumbering, mining, and power
development to erosion and denudation, and the nature, effects, and remedies of erosion; gives
details of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee
River basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system,
Chattahooche, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of débris by running water, by G. K. Gilbert, based on
experiments made with the assistance of E. C. Murphy. 1914. 263 pp.,
3 pls. 70c. ‘

The results of an investigation which was carried on in a specially equipped laboratory at
Berkeley, Cal., and was undertaken for the purpose of learning ‘the laws which control the
movement of bed load and especially to determine how the quantity of load is related to the
stream slope and discharge and to the degree of comminution of the débris.”’

A highly technical report. .

105. Hydraulic-mining débris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 34
pls. 1917, 50c.

Presents the results of an investigation undertaken by the United States Geological Survey
in response to a memorial from the California Miners’ Association asking that a particular study
be made of portions of the Sacramento and San Joaquin valleys affected by detritus from
torrential streams. The report deals largely with geologic and physiographic aspects of the
subject, traces the physical effects, past and future, of the hydraulic mining of earlier decades,
the similar effects which certain other industries induce through stimulation of the erosion of
the soil, and the influence of the restriction of the area of inundation by the construction of
levees. Suggests cooperation by several interests for the control of the streams now carrying
heavy loads of débris.

BULLETINS.

*32. Lists and analyses of the mineral springs of the United States (a preliminary
study), by A. C. Peale. 1886. 235 pp.
Defines mineral waters, lists the springs by States, and gives tables of analyses.

*319. Summary of the controlling factors of artesian flows, by M. L. Fuller. 1908.
44 pp., 7 pls. 10c.

Describes underground reservoirs, the sources of ground waters, the confining agents, the
primary and modifying factors of artesian circulation, the essential and modifying factors of
artesian flow, and typical artesian systems.

*479. The geochemical interpretation of water analyses, by Chase Palmer. 1911.
31 pp. bec. .

Discusses the expression of chemical analyses, the chemical character of water and the prop=
erties of natural waters; gives a classification of waters based on property values and reacting
‘values, and discusses the character of the waters of certain rivers as interpreted directly from
the results of analyses; discusses also the relation of water properties to geologic formations,
silica in river water, and the character of the water of the Mississippi and the Great Lakes and
8t. Lawrence River as indicated by chemical analyses.
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[A=Annua.1 Reports; M= Monograph; B=Bulletin; P=: Professional Paper; W= Water-Supply Paper;
G F=Geologic folio.] .

Arizona: Quality of waters................... ... .. W 104, 136, 274,320; G F 129
Surface waters............. W 233,73, 93,147, 162, 320, 395, 396; G F 129
Underground waters. ... .. W 57, 104, 136, 149, 320, 380; B 298; G F 111, 129

Artesian waters; Hssential conditions.................. e A5; B319; We7,114

Bibliographies . ... ... ..l W 119, 120, 163, 416

Chemical analyses 2. ........... . ... ... . ...o.... W 151, 236, 259, 274, 364; B 479

Colorado: Quality of waters....... ... ... ... ... .o.iiiaia... W 274; G F 153

Surface waters..... A 9; W 74, 93, 147, 162, 395, 396; G F 120, 130, 153, 171
Underground wabers. .. ... ... ... iiiiiiiiaiiaiieiaao A 16ii;
B 298; W 57, 149; G F 120, 130, 153, 171

[010317:Tc: 4772 v 3« WA W 234

Débris reports........ e e e e P 86,105

DenUdation. - o .o iiatceaiaaaaaaas P72

DIVARING FOA - oo e oo e ettt et e it W 416

Engineering methods....c..ooomer i w1,

3, 8, 20, 41, 42, 43, 56, 64, 94, 95, 110, 143, 150, 180
187, 200, 257, 337, 375 (c, ¢, /), 400 (¢, ), 425 (c)

100 1 W 147,162, 334
India: Trrigation. c..oooooieivioin i A12ii; W 87
1Ce MeASUIeIMENTS . - -« .« - e et e eee et et w 187, 337
Irrigation, general.............. A 101, 111ii, 1211, 13 iii, 16 1i; W 20, 22, 41, 42, 87
Legal aspects: Surface waters. .............. ... W 108, 152, 238
Underground waters. .. .....oooei i w122

Mineral springs: Analyses....... ... ... .o i iiiiiiiioiiiiiiiaaan A14ii;B 32
. Origin, distribution, etc. ........ ..ot Al4ii
LASES. e e e e e e e e e e B32; W14

Motions of ground waters......... ... ... A 19 ii; B 319; W 67,110,140
Nevada: Surface waters. ... .. ... .. ... ..o A11ii, 12i; W395
Underground waters............ e B 298; W 61,149

New Mexico: Surface waters...................... W 147, 162, 380, 395, 396; G F 199
Underground waters........... e B 298; W61, 149, 380; G F199

Pollution: By industrial wastes............................. W 179,186,189, 226, 235
Bysewage. ..ol e W 72,194

Laws forbidding. ...... .ot W 103, 152

: Indices of .o ..o i W 160
River profiles. .. ocoouiioiiii i B W 44, 396

Sanitation; quality of waters; pollution; sewage irrigation.................. W 3;22,
72,103, 110, 113, 114, 145, 152 160, 179, 185,
186, 189, 194, 226, 229, 235, 236, 255, 258, 315

Sewage disposal and purification..... e W 3,22,72, 113 185, 194, 229
Underground waters: Legal aspects......... ... ... ... . ... w122
Methods of utlhzatlon ........................ ‘W 114, 255, 257

Pollution . . ..oeooooee oo W 110, 145, 16D, 258

Utah: Surface waters...............................o...o..... A 9; W 162,395,396
. Underground waters........... .. ... ............. B 298; W 61,149, 380
Windmill papers.. ... e W 1,8, 20,41, 42
Wyoming: Surface waters. . ... ... ... .. ... i.i...i... W 395, 396

1 Many of the reports contain brief subject bibliographies. See abstracts.
2 Many analyses of river, spring, and well waters are scattered through publications, as noted in abstracts.
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INDEX OF STREAMS.

Agua Fria River, Ariz_..........
Alamitos canal, Cal...............
Alamo channel, Cal...............
Animas River, Colo., N. Mex.....
Ash Creek, Utah..................
Ashley Creek, Utah..............
Ashley Creek, Dry Fork, Utah....
Aztec Light & Power Co.’s canal ..
Beaver Creek, Colo. (tributary to
Bagle River)..................
Beaver Creek, Colo. (tributary to
. GreenRiver) .................
Beaver Creek, Ariz............._.
Big Jim Creek, Colo..............
Big Sandy Creek, Wyo... .-
Black and McClesky canal Anz
Black River, Ariz.. .............
Blacks Fork, Wyo................
Blue River, Colo.......cooaoa...
Boulder Creek, Wyo.............
Boundary canal, Cal............_.

Brown canal, Ariz............... )

Brush Creek, Colo................
Bryce canal, Ariz................
Canyon Creek, Colo...............
Castle Creek, Colo................
Cement Creek,[Colo..............
Chevelon Fork, Ariz..............
Christensen canal, Utah..
Cimarron Creek, Colo.............
Clear Creek, Ariz.......... ......
Colmonero canal, Ariz............
Colorado River, Ariz..............
Colorado River, Little, Ariz......
Consolidated canal, Ariz.........
Cosper and Martin cgnal, Ariz. . ..
Cosper and Windham canal, Ariz. .
Cottonwood Creek, Utah..........
Crystal Creek, Colo........... ...
Crystal River, Colo...............
Currant Creek, Utah..............

XXXII

‘XIvV

X1

Page.
Divide Creek, West, Colo......... X1
Dodge canal, Ariz............... X1V
Dolores River, Colo. ............. XI
Dry Fork of Ashley Creek, Utah.. v
Duchesne River, Utah............ v
Duchesne River, North Fork, Utah.  vix
Duchesne River, West Fork....... VIII
Dutch Joe Creek, Wyo............ vin
Eagle River, Coloweeeeeeen oo x
East Fork, Wyo.. .. ............. viI
East Fork. See also name of main
stream.
| East River, Colo................. X1
Elk Creek, Colo................. X
Elk Creek, East Fork, Colo........ X1
Elk Creek, Middle Fork, Colo-. . .. X1
Elk Creek, West Fork, Colo...... XI
Elk Head Creek, Colo............ Vi
Elk River, Colo............. ee. VIR
Escalante Creek, Utah.. .. ... ... b
Evaporation, N. Mex_........... X
Fall Creek, Wyo...c.............. VI
Ferron Creek, Utah. ... ... . ... . X
Fish Creek, Colo................. vIII
Florence canal, Ariz............. XIV
Florida River, Colo............... xu
Fontenelle Creek, Wyo............ Vi
Fortification Creek, Colo...l...... vIII
Fourmile Creek, Wyo............. v
Fourness canal, Ariz.............. XiI
Frager River, Colo................ IX, X
Fremont River, Utah_. .. .__...... X1
Fryingpan Creek, Colo....c....... X X1

Fryingpan Creek, North Fork, Colo. XI

Gils River, Ariz., N. Mex........ X1t
Glenwood Light & Power Co.’s
flume, Colo--eeueeeae.oooilL.. b4
Gordon canal, Utah........._..... Xni
Gore Creek, Colo................. X
Graham canal, Ariz. ............. XIII
Grand Lake, North inlef.......... X
Grand Lake outlet, Colo........... ix
Grand River,Colo.............. X



STREAM-GAGING STATIONS AND PUBLICATIONS.

Grand River, North Fork, Colo....
Grand River, South Fork, Colo. ...
Green canal, Utah................
Green River, Wyo., Utah........
Gunnison River, Colo. ...........
Gunnison River, North Fork, Colo.
Hassayampa River, Ariz..........
Hemlock canal, Cal...............
Hermosa Creek, Colo_............
Holt canal, Cal..........__.......
Homestake Creek, Colo...........
Horse Creek, Wyo................
Hunter Creek, Colo...............
Huntington Creek, Utah.........!{
Imperial canal, Ariz., Cal........
Indian Creek, Utah.....o.... ...

Jim Creek, Blg, (073) [ Y
Jim Creek, Little, Colo...........
Labarge Creek, Wyo.............
Lake Fork, Utah................
Lake Fork, East Fork, Utah......
Lake Fork, West Fork, Utah ......
La Plata River, Colo., N. Mex....
Leeds Creek, Utah...............
Little Colorado River, Ariz........
Little Jim Creek, Colo.............
Little Sandy Creek, Wyo..........
Little Snake River, Colo., Wyo....
Little Snake River, Middle Fork,

Colo .o
Little Snake River, South Fork,

Mad Creek, Colo...oooeeeeenn ...
Mamm Creek, West, Colo.........
Mancos River, Colo................
Mancos River, West, Colo..........
Maroon Creek,Colo...............
Marvine Creek,Colo...............
Michellena canal, Ariz............
Middle canal, Utah..........

Middle Fork. See name of mein

stream.

Middle Piney Creek, Wyo.........
Middle Ranch Creek, Colo -.......
Milk Creek, Colo.eo.ouooaiaoann..
Mill Creek, Utah.................
Model canal, Ariz...coeeeaeoan...
Montezumacanal, Ariz ...........
Montezuma, Creek North Fork,

Page.
IX
X

XII
VII
XI
XI
X1V
XIv
XII
XIV
X
vII
X
IX
XI1v
X

' X1
X

X
VII
IX
IX
IX
X1
X
XII

VIII
VIII

VIII

VIII
\

¢ X0

VI
X1

XII

IX
xnar
XII

VII

VIIL

XI
XIII
X1Ix

XXXIIT

Page.
Montezuma Creek, South Fork,

Muddy Creek, Colo .............. b:d

Muddy Creek, Utah.............. X1
Muddy Creek, Wyo .c............ " vm
Muddy River, Nev............... X1
Navajo River, Colo............... |oXI
Nevada canal, Ariz .. ............ | XIV
New Fork, Wyo.................. viI
No Name Creek, Colo............. x
North canal, Utah ............... X1r
North Fork. See name of main
stream.

North Inlet to Grand Lake, Colo... IX
North Piney Creek, Wyo..........: ;v
North Ranch Creek, Colo .......... b:d
Oregoncanal, Ariz ............... XIIT
O.T.canal, Ariz ................. XIV -
Piedra River, Colo............... X1
Pine Creek, Wyo.......ocoeao.. vII
Piney Creek, Middle, Wyo......... vII
Piney Creek, North, Wyo.........  vi
Pioneercanal, Utah .............. XII
Pole Creek, Wyo................. VI
Pierson-Nicholas canal, Ariz .. .... X1y
Price and Powell ditch, Ariz ...... xIv
Price River, Utah................ 1 5:¢
Quail Creek,Utah. SeeLeed Creek.
Quartz Creek,Colo ............... XI
Queen Creek, Anz ............ .. XIV
Ranch Creek, Mlddle Colo........ b:¢
Ranch Creek, North, Colo .......... - X
Ranch Creek, South, Colo.......... x
Red Creek, Utah. ... .............. X
Rico Mining Co.’s tailrace, Colo. ... XI
Rillito Creek, Ariz............... X1V

Roaring Fork, Colo................ X

Rock Creek (East Creek), Utah.... voz
St. George and Santa Clara canal,
L7+ XI1I

St. Louis Creek, Colo...o.ooaaeo. o, X

Salt River,Ariz................... xIVv
San Carlos River, Ariz............  xIv
Sandy Creek, Big, Wyo............ VII
Sandy Creek, Little, Wyo.......... v
San Francisco River, Ariz., N.Mex. xm
San Jose canal, Ariz............... XIII
San Juan River, Colo., N. Mex.....x1, x11
San Miguel River, Colo.... XI
San PedroRiver, Ariz............ X1V

IX

San Rafael River, Utah..... cveenne



XXXIV SURFACE

Page.
Santa Clara Creek, Utah........ XII, XIIT
Santa Cruz River, Ariz ............ xIV
Sapinero Creek,Colo ............. X1
Savery Creek, Wyo....ccceeeo.o... v
Silver Creek, AriZ....cooeoieee.o .. X1
Slater Creek,Colo................. v
Smithvillecanal, Ariz............. xm
Snake River, Colo ... ..oonu.. .. b 4
Snake River, Little, Colo., Wyo ... v
Snake River, Little, Middle Fork,

[870) 1 VvIII
Snake River, Little, South Fork,

Colo e evvi i VIII
Snow Mass Creek, Colo............ x
Soda Creek, Colo.......... VI
South canal, Utah ............... XTI
South Fork. See mame of main

stream.

South Montezuma Creek. See

Verdure Creek.

South Ranch Creek, Colo.......... x
Spring Creek, Utah._.............. xm
Spruce Creek, Colo. ..o x
Squaw Creek, Wyo..ocovoeenoo... VI
Strawberry River, Utah......... VI, IX
Sunset canal, Ariz................ xm
Taylor River, Colo........... e X1
Tenmile Creek, Colo.............. X
Tomichi Creek, Colo.............. XI
Tonto Creek, Ariz................. XIV
Town canal, Utah................. X
Trail Hollow Creek, Utah.......... 1x
Troublegome Creek, Colo......... b4
Trout Creek, Colo.e.oecuaenn....... vII
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Turkey Creek, Colo
Union canal, Ariz........... e
Uinta River, Utah................
Uncompahgre River, Colo..........
Vaga Creek. See Spring Creek.
Valley canal, Ariz.................
Vasquez Creek, Colo..............
Verde River, Ariz................
Verdure Creek, Utah..............
Vermilion Creek, Colo cc..........
Virgin River, Utah........:......
West Divide Creek, Colo :
West Fork. See mname of main
stream.
West Mamm Creek, Colo
‘West Mancos River, Colo
White River, Ariz ..2............
White River, Colo, Utah..........

White River, North Fork, Colo ...

‘Whiterocks River, Utah
Whitewater Creek, N. Mex........
Whitewater Draw, Ariz............
Williams Fork, Colo
Williams River, Ariz..............
Williams River, Colo-.............
Willow Creek, Wyo...............
Wisteriacanal, Cal................
‘Wood high-line canal, Utah........
Woodruff ditch, Ariz.......... ...
Yampa River, Colo............_...
York canal, Utah............ LS
Zion Creek, Utah..................
Zuni River, N.Mex.._.............
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White River, East Fork, Ariz...... :

‘White River, South Fork, Colo ... .’
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