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SURFACE WATER SUPPLY OF COLORADO RIVER
BASIN, 1922

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting records of
measurements of low made on streams in the United States during
the year ending September 30, 1922.

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

Provided, That this officer [the Director] shall have the direction of the Geo-
logical Survey and the classification of public lands and examination of the
geological structure; mineral resources, and produets of the national domain.

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

For gaging the streams and determining the water supply of the United Sta.tes,

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

Amnnual appropriations for the fiscal years ending June 30, 1895-1922

1805 o e $12, 500. 00
1896 e eccmcm—e——man 20, 000. 00
1897 to 1900, inclusive. - - .. oo oo 50, 000. 00
1901 to 1902, inclusive - _________________________ 100, 000. 00
1903 to 1906, inclusive. . . oo 200, 000. 00
1907 e 150, 000. 00
1908 t0 1910, inclusive. . . . e 100, 000. 00
1911 to 1917, inclusive . _ . .. __ 150, 000. 00
1918 o oo e 175, 000. 00
1909 i 148, 244. 10
1920 e 175, 000. 00
1921.%0 1923, inelusive ... _____. 180, 000. 00

In the execution of the work many private and State organizat:ions
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connectien with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 9.

Measurements of stream flow have been made at about 5,480
points in the United States and also at many points in Alaska and

1



2 SURFACE WATER SUPPLY, 1922, PART IX

the Hawaiian Islands. In July, 1922, 1,540 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements were made at other
points. In connection with this work data were also collected in
regard to precipitation, evaporation, storage reservoirs, river profiles,
and water power in many sections of the country and will be made
available in water-supply papers from time to time.

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, miners’ inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity
of water, as run-off in inches, acre-feet, and millions of cubic feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in inches, acre-feet, and millions
of cubic feet. - They may be defined as follows:

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

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

“Run-off in inches” is the depth to which an area would be cov-
ered 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 inches.

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

The following terms not in common use are here defined:

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

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

The ““point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the
control. '









SURFACE WATERE SUPPLY, 1922, PART IX 3

EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1921, and ending September 30, 1922. At the beginning of
January in most parts of the United States much of the precipitation
in the preceding three months is stored as ground water, in the form
of snow or ice, or in ponds, lakes, and swamps, and this stored water
passes off in the streams during the spring break-up. At the end
of September, on the other hand, the only stored water available
for run-off is possibly a small quantity in the ground; therefore the
run-off for the year beginning October 1 is practically all 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 deter-
mining 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, I1.)

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

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving records
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 helght and records of discharge measure-
ments 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 permanence of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of control, and the cause and effect of back-
water. It gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, 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. If such statlons are equipped with water-stage recorders the
4182—27——2



4 SURFACE WATER SUPPLY, 1922, PART IX

mean daily discharge may be obtained by averaging discharge at
regular intervals during the day or by use of the discharge 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
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum’’ the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean”’ is
the average flow in cubic feet per second during the month. On this
average flow are based computations recorded in the remaining
columns, which are defined on page 2. ‘

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

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

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

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

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth in inches may be mislead-
ing owing to the inclusion of large noncontributing districts in the
measured drainage area, and they may also be subject to gross errors
caused by lack of information concerning water diverted for irrigation
or other use, or by inability to interpret the effect of artificial regula-
tion of the flow of the river above the station. ‘‘Second-feet per
square mile”” and “run-off in inches” are therefore not computed if
such errors appear probable. The computations are also omitted for
stations on streams draining areas in which the annual rainfall is less
than 20 inches. All figures representing ‘““second-feet per square mile”
and “run-off in inches” previously published by the survey should be
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used with caution because of possible inherent sources of error not
known to the survey.

The table of monthly discharge gives only & 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, also, that the
observations in each succeeding year may be expected to throw new
light on data previously published.

PUBLICATIONS

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

The results of stream-flow measurements are now published an-
nually 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.
ITI. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
XI. Pacific slope basins in California.

XII. North Pacific slope basin in three parts:

A, Pacific slope basins in Washington and upper Columbia River basin.
B, Snake River basin.
C, Lower Columbia River basin and Pacific slope basins in Oregon.

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

1. Copies may be purchased at nominal cost from the Superin-.
tendent of Documents, Government Printing Office, Washington,
D. C., who will, on application, furnish lists giving prices.

2. Sets of the reports may be consulted in the libraries of the prin-
cipal cities in the United States.
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3. 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., 704 Journal Building.

Trenton, N. J., Statehouse.

Charlottesville, Va., care of University of Virginia.
- Asheville, N, C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building,.

Columbus, Ohio, Engineering Experiment Station, Ohio State University.
Chicago, Ill., 940 Transportation Building.

Madison, Wis., care of Railroad Commission of Wisconsin,
Ames, Towa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of ‘Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tucson, Ariz., College of Law Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, Territorial Office Building.

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

Stream-flow records have been obtained at about 5,480 points in the
United States, and the data obtained have been published in the
reports tabulated on page 8. ’

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

Report Character of data Year

10th A, pt. 2____| Deseriptive informationonly___._.__ .. . _____________..____. 1884 to Sept., 1890.
11th A, pt. 2____| Monthly discharge and descriptive information__ -| 1884 to June 30, 1891.
12th A, pt. 2. ___|._._.. do -| 1884 to Dec. 31, 1892
13th A, pt. 3....| Mean discharge in second-feet.. ... . .__._._.__._.______ -
14th A, pt. 2.___| Monthly discharge (long-time records, 1871 to 1893) . __.__ _| 1888 to Dec. 31, 1893.
B3l ... ... Deseriptions, measurements, gage heights, and ratings___ .| 1893 and 1894.

16th A, pt. 2_.__| Descriptive informationonly. ... ... .. .___....__ .
B140._ .. ... Deseriptions, measurements, gage heights, ratings, and | 1895.
monthly discharge (also many data covering earlier years).
Wl ool Gage heights (also gage heights for earlier years).._..______..._. 1896.

18th A, pt. 4_.._| Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years).

W15 . Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas. . .

W16, oo Descriptions, measurements, and gage heights, western Missis- | 1897.

sippi River below junction of Missouri and Platte, and west-
ern United States.

19th A, pt. 4....] Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records), 1897. R

W27 Measurements, ratings, and gage heights, eastern United | 1868.
States, eastern Mississippi River, and Missouri River.

W28 . Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States. .

20th A, pt. 4-...| Monthly discharge (also for many earlier years).........- 1898,

W35t039...... Descriptions, measurements, gage heights, and ratings_.. 1899.
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Stream-flow data in reports of the United States Geological Survey—Continued

Report Character of data Year

21st A, pt.4._... Monthly discharge......__... .. 1899.
W47to52__.. .. Descriptions, measurements, gage heights, and ratings. - 1900.
Monthly discharge_ ... .. . . ... 1900..
Descriptions, measurements, gage heights, and ratings_ __ 1901.
.| Monthly discharge. ... .. ___ ol 1901.
Con:iplete data_ ... ... 1902.

o 1922

NoTte.—No stream-flow data are given in the fifteenth and seventeenth annual reports.

The records at most of the stations discussed in these reports ex-~
tend over a series of years, and miscellaneous measurements at many
points other than regular gaging stations have been made each year.
An index of the reports containing records obtained prior to 1904 has
been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1920. The datd for any particular station will be found in the,
reports covering the years during which the station was maintained.
For example, data from 1902 to 1922 for any station in the area
covered by Part III are published in Water-Supply Papers 83, 98,
128, 169, 205, 243, 263, 283, 303, 323, 353, 383, 403, 433, 453, 473,
503, 523, and 543 which contained records for the Ohio River basin
for those years.
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. - DIVISION OF WORK . 9

COOPERATION

The work in Arizona, Utah, and Wyoming was carried on under
cooperative agreement between the United States Geological Survey
and the States, and special acknowledgments are due the cooperating
State officials, W. S. Norveil, State water commissioner of Arizona;
R. E. Caldwell, State engineer of Utah; and Frank C. Emerson;
State engineer of Wyoming.

The State engineer of Colorado, A. J. McCune, paid the gage
observers and furnished other assistance at four stations in Colorado.

The United States Forest Service furnished the gage-height records
at eight stations and the services of a hydrographer for part 6f the
time during the winter for work in Colorado and Wyoming.

The United States Weather Bureau paid the gage observers at the
station on Colorado River near Fruita, Colo., and on Green River
at Green River, Wyo.

The Office of Indian Affairs assisted in the maintenance of stations
in Utah and Arizona.

On Colorado River in Arizona, the United States Bureau of Recla-
mation furnished financial assistance for maintaining the station near
Topock. The entire cost of the installation and maintenance of the
station at Lees Ferry was borne by the Southern California Edison Co.

Assistance in the collection of data was rendered by the Utah Power
& Light Co., Vernal Milling & Light Co., Redlands Co., Eden Irri-
gation & Land Co., and C. H. Beggs.

DIVISION OF WORK

Data for the stations in Arizona were collected and prepared for
publication under the direction of Roger C. Rice and W. E. Dick-
inson, district engineers, who were assisted by J. H. Gardiner, D. A.
Dudley, and H.D.Empie. G.F. Holbrook assisted in the preparation
of the data for publication.

Data for the stations in Wyoming and Colorado were collected
and prepared for publication under the direction of Robert Follans-
bee, district engineer, who was assisted by P. V. Hodges, J. B. Spiegel,
M. B. Arthur, T. J. Watkins, and Miss Florence M. Hall.

Data for the stations in Utah were collected and prepared for
publication under the direction of A. B. Purton, district engineer,
assisted by W. E. Dickinson, R. R. Rowe, J. W. Mangan, M. T.
Wilson, D. M. Corbett, and Miss Lysle Christensen.

The records were reviewed and the manuscript assembled by H. C.
Troxell and J. H. Morgan.
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GAGING-STATION RECORDS
COLORADO RIVER BASIN

COLORADO RIVER AND TRIBUTARIES ABOVE GREEN RIVER
COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO.

LocarioNn.—In sec. 2, T. 1 N., R. 78 W., at highway bridge near Denver & Salt
Lake Railway station in Hot Sulphur Springs, Grand County.

DRAINAGE AREA.—785 square miles (revised measurement on map of Colorado,
scale 1 : 500,000).

Recorps AvaiLasre.—July 22, 1904, to September 30, 1909; September 23, 1910,
to September 30, 1922. )
Gage.—Chain gage on downstream side of bridge; read by Forest Service
employee. Prior to April 16, 1906, staff gage set to datum 6.07 feet lower

was located 1,000 feet downstream.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of well-compacted gravel. Control
150 feet downstream; shifting at long intervals. Banks not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.15 feet at
8.30 a. m. June 14 (discharge, 3,790 second-feet); minimum discharge
occurred during winter.

1904-1909; 1910-1922: Maximum stage recorded, 8.7 feet at 5 a. m.
June 15, 1921 (discharge, 10,300 second-feet); minimum discharge, 63
second-feet, February 15 and 25-27, 1908.

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

DiversioNs.—Water diverted for the irrigation of 18,000 acres from Colorado
River and tributaries above station. In addition, 12,400 acre-feet were
diverted into Cache la Poudre drainage basin during 1922.

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

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

Discharge measurements of Colorado River at Hot Sulphur Springs, Colo., during
the year ending September 30, 1922

- Gage Dis- — Gage | Dis-
Date Made by height | charge || D8% Made by height | charge
Dec. 20 Hodges and McCalhs Feet | Sec.-ft. Feet | Sec.-ft.
................... 23,72 140 || May 27 | Robert Follansbee.....| 5.78 38,250
Feb. 11 J. C McCallister ... e3.5 110 | July 6 | M. B. Arthur__________ 3.32 992
Apr. 25 | Follansbee and McCal-
lister oo ceecaae 2.55 615

¢ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Colorado River at Hot Sulphur Springs, Colo.,
’ Sor the year ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
358 170 905 | 2,310 | 1,240 401 338
358 163 905 | 2,110 | 1,120 445 358
272 160 905 | 2,210 | 1,020 491 204
272 138 125 960 | 2,110 960 423 204
230 129 112 111 112 960 | 1,930 850 380 315
230 123 1,120 | 2,310 905 380 272
230 129 180 | 1,240 | 2,530 ) 1,020 358 251
230 | 129 1,300 | 3,270 [ 905 | 336
230 132 1,300 | 3,560 850 315 219
230 126 1,180 | 3, 560 850 272 193
230 120 135 1,070 | 3,270 795 315 193
230 129 0 | 3,130 740 315 170
230 129 960 | 3,130 590 272 157
230 170 690 | 3,410 565 294 151
230 132 114 130 212 740 | 3,000 540 272 144
230 247 740 | 2,530 540 294 144
230 167 740 | 1,930 540 272 144
230 116 + 129 154 | 1,020 | 1,750 491 144
230 154 | 1,180 | 1,930 468 491 144
230 170 | 1,360 | 2,110 468 445 141
230 215 | 1,590 ! 2,020 468 423 132
230 401 | 1,590 | 2,020 491 401 120
230 121 540 1 1,930 | 1,750 468 380 120
204 110 565 | 2,210 | 1,670 | 445 | 358 114
197 114 147 148 615 | 2,760 | 1,670 445 380 109
______________ 193 o 690 | 3,000 | 1,670 380 350 109
- 193 665 | 3,130 | 1,430 358 204 112
-] 198 118 615 | 3,130 | 1,300 358 272 126
o197 690 | 3,410 | 1,300 491 4 126
- 1900 Il e 665 | 3,410 | 1,300 423 315 132
______________ 180 | ... PR, e 2,760 |_._____| 401 315 |aemeee

Nore.—Stage-discharge relation affected by ice Nov. 14 to Apr. 13; discharge based on temperature and
gage-height records, two discharge measurements, and observer’s notes. Braced figures show mean dis-

charge for periods indicated.

Monthly discharge of Colorado River at Hot Sulphur Springs, Colo., for the year

ending September 30, 1922

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

October. 232 14, 300
November. 128 7, 620
December.. 126 5 750
126 7,750
112 , 220

131 s
309 18, 400
1,590 97, 800
2,270 135, 000
651 , 000
354 21, 800
183 10, 900
519 376, 000
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B

COLORADO RIVER AT GLENWOOD SPRINGS, COLO.

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

DraiNnaGe aRBA.—4,560 square miles (reviged, measured on map of Colerado,
scale, 1 : 500,000).

Recorps avarnaBre.—January 1, 1900, to September 30, 1922; also May 12 to
July 17, 1899, at point just above Roaring Fork.

Gacee.—Friez water-stage recorder on right bank in front of power house installed
May 17, 1910; inspected by Forest Service employee and C. H. Oberly.
Prior to that date, a staff gage referred to'same datum was used.

DiscHARGE MEASUREMENTs.—Made from cable beneath State Street bridge, a
third of a mile below gage.

CHANNEL AND CoNTROL.—Bed composed of we]l-compacted gravel, on whlch
silt is deposited. Control at riffle 300 feet downstream; practically per-
manent. Banks not subject to overflow except at extreme high stages.

ExTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 9.3 feet at 7 a. m. June 10 (discharge, 16,100 second-feet); minimum
stage, 1.9 feet at 5 p. m. January 22 (discharge, 90 second-feet).

1900-1922: Maximum stage recorded, 12.55 feet at noon June 14 and
15, 1918 (discharge, 30,100 second-feet); minimum stage, 1.6 feet at 5 p. m.
February 6, 1921 (discharge, 80 second-feet).

Ice.—Stage-discharge relation not affected by ice; hot Water from springs keeps
river open.

Diversions.—Between this station and Hot Sulphur Springs, court decrees for
diversions of 48 second-feet of water from Colorado River for irrigation,
and 1,250 second-feet for power. Water diverted for power is returned to
river above Glenwood Springs. :

REecULATION.—Shoshone power plant of Colorade Power Co., 7 miles upstream,
controls flow during day at low water but has insufficient pondage to control”
it for more than a few hours.

Accurscy.—Stage-discharge relation shifted slightly February 5. Two well
defined rating tables. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating tables mean daily gage height
obtained by inspection of recorder graph, or for days of considerable diurnal
fluctuation by averaging the bi-hourly discharge. Records excellent, except
for days of missing gage heights, for which they are fair.

Discharge measurements of Colorado River at Glenwood Springs, Colo., during the
year ending September 30, 1922

Date Made by— h%ﬂ;‘ft cl?alrsée Date Made by— h%iagﬁft clll)alj.ge
Feet | Sec.-ft. Feet | Sec.-ft.
Jan. 24 | T.J. Watkins.._.__.... 3.40 734 || Mar. 19 | T.J, Watkins_...______ 4.10 1,550
Feb. 5 | J. B. Spiegel..-......... 2.55 300
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Daily discharge, in second-feet, of Colorado River at Glenwood Springs, Colo., for
the year ending September 30, 1922

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

) D, 1,180 | 1,140 | 1,000 | 1,040 652 805 | 1,240 | 3,500 | 13,500 | 5,910 | 2,180 | 1,640
P 1,180 | 1,140 | 1,120 979 665 733 11,220 | 8,710 | 11,200 | 5,500 | 2,240 | 1,760
f: SR 1,180 | 1,110 | 1,050 964 600 790 | 1,250 | 3,820 | 10,800 } 4,980 | 2,520 [ 1,810
L S, 1,180 | 1,1 969 | 1,060 978 790 | 1,480 | 4,030 | 10,500 | 4,610 | 2,520 | 1,700
| S 1,180 | 1,100 633 9 726 882 | 1,870 | 4,370 | 10,100 | 4,490 | 2,180 | 1,700
S 1,150 | 1,120 721 905 790 880 | 2,180 | 5,230 | 10,800 | 4,370 } 1,930 | 1,590
. 1,150 | 1,120 667 562 719 738 | 2,180 | 6,800 | 11,900 | 4,140 | 1,870 | 1,480
- SO, ,190 | 1,110 670 528 747 792 | 1,760 | 7,420 | 13,900 | 3,920 | 1,700 | 1,380
L 1,250 | 1, 626 761 839 | 1,640 | 7,110 | 15,700 | 3,500 | 1,640 | 1,360
0. oo 1,230 837 624 390 766 | 1, 6,800 | 15,200 | 3,600 | 1,580 | 1,300
)5 DO 1,180 912 | 1,220 681 332 864 | 1 8, 14,800 | 3,710 | 1,580 | 1,280
12 . 1,140 1,330 760 858 714 | 1,370 | 4,850 | 13,900 | 3,400 | 1,570 | 1,290
13 o , 978 | 1,370 653 805 936 | 1,370 | 4,370 ) 13,900 | 3,110 | 1,480 | 1,260
4. 1, 1,130 | 1, 723 | 754 | 867 | 1,310 14,400 | 2,840 | 1,480 [ 1,220
2 S 1,050 } 1, 1,510 760 775 | 1,000 | 1, 3,710 | 13,900 | 2,600 | 1,380 | 1,180
2,450 | 1,480 978

2,450 | 1,640 | 1,230

2,310 | 1,760 | 1,140

2,240 | 1,930 | 1,040

2,180 | 2,050 | 1,040

2,180 | 1,990 | 1,040

2,180 | 1,870 | 1,040

2,180 | 1,870 | 1,010

2,180 | 1,810 962

, 050 | 1,760 | 1,000

1,930 | 1,700 946

1,810 | 1,640 927

1,760 | 1,640 | 1,060

2,180 | 1,540 | 1,080

2,600 | 1,590 | 1,070

2,380 { 1,590 Joooo-_.

Nore.—Discharge Oct. 25, Nov. 10, 11, 14, 20, 21, 23, 24, 26-28, Dec. 5-10, 12-20, 22, Dec. 24 to Jan. 23,
Mar, 6-15, Sept. 16, 27 computed by averaging the bi-hourly discharge. No gage-heigﬁt record Oct. 30,31,
June 20-23, and Se};{;. 13, 14; discharge based on comparison with flow of Colorado River at Hot Sulphur
Springs and Eagle River at Eagle. .

Monthly discharge of Colorado River at Glenwood Springs, Colo., for the year ending
September 30, 1922

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

October....... - 1,320 944 1,140 70, 100
November... S R 1,230 740 1,060 63, 100

Decemiber:. 1,510 633 1,060 65,
1,130 528 814 50, 100
FebrUary -« e e e cecc e cccmcmecmmee e 1,110 600 844 , 900
March... 2, 240 714 1,230 75, 600
April___. - 3,020 1,160 1,720 102, 600
BY e cmc e ceneccmcacecccmcrcacccmcmccmmcmncme e cm—en 15, 700 3, 7,460 459, 000

B 15, 700 5,910 11, 200 5
July._.._.... 5,910 1,7 3,000 190, 000
August_ Il 2,520 1,380 1,800 111,000
September. - 1,810 927 1, 250 400
The year. .ccecceacacana- mcemcmcoceae ceeoan SO 15, 700 528 2,720 1, 970, 000

COLORADO RIVER NEAR PALISADE, COLO.

Location.—In see. 2, T. 11 8., R. 98 W., at State bridge 2 miles above Palisade,
Mesa County. Nearestimportant tributary, Plateau Creek; enters.6 miles
above. . ’
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DRAINAGE AREA.—8,790 square miles (revised; measured on map of Colorado,
scale 1 : 500,000).

RECORDS AVAILABLE.—April 9, 1902, to September 30, 1922,

Gaan.—Chain gage on downstream side of bridge near midspan; read by A.
Barnhisel. ’

DiscHARGE MEASUREMENTS.—Made from bridge 2 miles below gage.

CHANNEL AND cONTRoL.—Bed composed of gravel, silt, and scattered boulders.
Control is at rapids 300 feet downstream; practically permanent. Banks
not subjeet to overflow.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 21.3 feet at.
7 a. m. May 29 (discharge, 31,300 second-feet); minimum discharge occurred
during winter. .

Ice.—Stage-discharge relation affected by ice; data insufficient to warrant.
determination of discharge.

DiversioNs.—Between Palisade and Glenwood Springs stations, the principal
diversion is the high-line canal of the Bureau of Reclamation which has a.
capacity of 1,425 second-feet. Of the amount diverted, power water is.
returned to the river to supply a priority of 521 second-feet for the Grand
Valley Canal.

ReGULATION.—None.

CooreraTION.—Complete records furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Colorado River near Palisade, Colo., for the year
’ ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Mar. | Apr. | May | June | July | Aug. | Sept.
2, 000 7, 24,300 | 11,000 | 4,080 | 2, 460
1,940 8,330 | 21,900 | 10,600 { 4,080 | 2,390
1,940 8, 7t 21,200 { 9,900 | 3,780 | 2,
1,940 , 20,800 [ 8,640 | 3,880 | 2,780
2, 000 10, 600 | 19, 8,180 | 3,480 | 2,620
2,000 12,900 | 21,000 | 8,180 | 3,300 | 2,390
2,000 16,800 | 23,300 | 7,740 | 2,700 | 2,1
1,940 8,600 | 25,800 | 7,160 | 2,540 | 1,880
1, 880 18,200 | 27,100 | 6,740 | 2,320 | 2,
1,880 15,600 | 27,400 | 6,600 | 2,250 | 1, 940
1,040 | 1,880 13,400 | 26,300 | 6,880 | 2,320 | 1,940
1,700 | 2,060 11,500 | 24, 6,470 | 2,250 | 1,880
1,700 | 2,180 10,100 | 24,500 | 5,720 [ 2,180 | 2,060
1,700 | 2,460 9,420 | 25,300 | 5,250 | 2,060 | 1,940
2,060 | 2,620 9,100 | 24,800 [ 4,700 | 1,940 | 1,640
2,000 | 2,700 9,100 | 23, 000 500 | 1,880 | 1,580
1,900 | 2,180 9,580 | 19,500 | 4,180 | 1,940 | 1,580-
1,820 | 1,940 11,200 | 19,000 | 4, 2, 540 1,480
1,800 | 2,000 13,600 | 18,800 | 3,880 | 2,780 | 1,280
1,760 | 2,060 16,400 | 19,200 | 3,580 | 2,860 | 1,320
1,680 | 2,180 17,800 | 19,200 | 3,480 | 2,940 | 1,370
1,880 | 2,250 18,600 | 19,000 | 3,390 | 2,860 | 1,280~
1,940 | 2,060 ,000 | 18,000 | 3,480 | 2,780 | 1,230
2,060 | 1,940 ,300 | 17,400 | 3,120 { 2,700 | 1,150
2,180 | 1,580 22,600 | 16,000 | 2,860 | 2,460 | 1,150~
2,180 25,000 | 14,700 | 2,540 | 2,320 | 1,280
2, 250 27,400 | 14,100 | 2,540 | 2,250 | 1,230
2,320 28,700 | 12,900 | 2,620 | 2,120 { 1,420
2,320 31,000 | 11,500 | 2,460 | 2,180 | 1, 640¢
2, 060 29,900 | 11,500 | 2,700 | 2,120 | 1,640

....... 27,400 |._.._...| 2,940 | 2,390 |_.._._..

. Nore.—Figures have been changed slightly to conform to computation rules of United States Geolog--
ical Survey. Stage-discharge relation affected by ice Nov. 17-21 and Dec. 30 and 31; discharge determined.
by comparison with flow of Colorado River and Roaring Fork at Glenwood Springs.
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Mbnthly discharge of Colorado River near Palisade, Colo., for the year' ending
September 30, 1922

Discharge in second-feet

) Run-off inr
Mean, acre-feet
Maximum | Minimum | Mean
2,180 1,880 2,010 124, 000
2,320 1, 680 1,960 117,000
2, 700 1,420 1,900 117,000
3,120 1,530 2,140 132, 000
6, 880 1,880 3,070 183, 000
31,000 7,880 16, 400 1,010, 000
27, 11, 500 X 1, 210, 000
T 11,000 2,460 5,370 330,
4,080 1,880 2, 6 163, 000
2,780 1,150 1,770 105, 000

NorE.—Monthly means computed by engineers of the U. 8. Geol. Survey.
COLORADO RIVER NEAR FRUITA, COLO.

Locarion.—In sec. 20, T. 1 N., R. 2 W., at highway bridge 114 miles south of
Fruita, Mesa County. Nearest important tributary, Little Salt Wash,
enters 1 mile below station; Gunnison River enters at Grand Junection 12
miles above.

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

REecorps AvAILABLE.—April 1, 1911, to September 30, 1922; flood records
during 1908, 1909, 1910.

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

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

CHANNEL AND coNTROL.—Bed composed of silt and gravel which will scour out
at high stages and fill in afterwards. Control is riffle 600 feet downstream;
somewhat shifting. Banks subject to overflow at stage of 14 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.5 feet
at 5 p. m. May 29 (discharge, 54,100 second-feet); minimum stage probably
occurred during winter.

1908-1922: Maximum stage recorded during period, 15.2 feet June 16,
1921 (discharge, 81,000 second-feet). Weather Bureau states that highest
stage known was about 18.5 feet on July 4, 1884 (discharge, estimated from
extension of rating curve and levels across overflow, 125,000 second-feet).
Minimum stage, 1.9 feet August 26-30, 1919 (discharge, 1,270 second-feet).

JIce—Stage-discharge relation seriously affected by ice; daily discharge not
determined during winter. .

DiversioNs.—Between the Palisade station and Fruita, court decrees for diver-
sions of 788 second-feet from Colorado River. )

REecurLaTion.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve fairly well defined. Gage read to tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table, except periods October 1-to January 9, March 7-31, and September
1-30, when shifting-control method was used. Records good.
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Discharge measurements of Colorado River near Fruita, Colo., during the year

ending September 30, 1922

. Gage Dis- - Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Nov. 14 | F. C. Snydere...._____ 3.98 2,930 || May 30 | F. C. Snyder........... 12,24 | 41,500
Apr. 61 J.H. Bailye_ .| 505 590 July 5|J.H.Baily..........___ 6.80 | 11,400
May 13 { F. C. Snyder._._._.__.. 8.14 | 16,900
o State hydrographer.

Daily discharge, in second-feet, of Colorado River near Fruita, Colo., for the year

ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sept.
| I 2,730 | 3,370 | 3,460 | 3,370 4,290 | 19,400 | 43,200 | 14,700 | 4,860 | 3,040
3,720 | 3,370 3,910 | 20,000 | 35,800 | 13,700 | 4,860 | 3,040
3,720 | 3,370 3,910 | 21,300 | 33,100 | 13,300 | 5,060 | 3,370
3,370 | 3,540 2,600 | 4,670 | 23,300 | 33,100 | 12,400 | 5,270 | 3,720
3,120 | 3,200 2,200 5, 060 34,000 | 11,200 | 4,670 | 3,370
2,880 | 3,040 5,920 | 31,400 | 82,200 | 9,710 | 4,480 | 3,200
3,040 | 3,040 2,660 | 6,850 | 39,500 | 36,700 | 9,380 | 4,290 | 3,200
3,040 | 3,040 2,580 | 7,100 | 42,300 | 39,500 | 8,450 | 3,540 | 3,040
880 | 3,040 2,580 | 6,380 | 39,500 | 42,300 | 8,450 | 3,540 | 2,730
2,880 2,580 | 5,270 | 32,200 | 41,400 | 8,160 | 2,880 | 2,730
2, 880 2,730 | 4,670 | 27,200 | 41,400 | 7,880 { 2,880 | 2, 580
3, 040 2,580 | 4,480 | 20,000 | 37,600 | 7,880 | 2,880 | 2,580
3, 200 2,730 | 4,290 | 17,700 | 36,700 | 7,100 | 2,880 | 2,440
3, 200 2,800 | 3,720 | 17,200 | 38,600 | 6,380 | 2,880 | 2,440
3,040 |42, 400 22 3,040 | 4,200 | 16,600 | 37,600 | 6,150 | 2,880 | 2,300

0

¢l

3,040 3,460 | 4,860 | 16,200 | 34,000 | 5,700 | 2,300 | 2,300
3,040 4,580 | 5,480 | 16,200 | 28,800 | 5,480 | 3,540 | 2,300
3,200 5,700 | 4,100 | 21,300 | 27,200 | 5,060 | 3,200 | 2,300
3,120 4,380 | 3,910 | 26,400 | 27,200 | 4,860 | 3,720 { 2,300
3,120 3,910 | 3,910 | 29,600 | 26,400 | 4,670 | 4,290 | 2,170
3,280 4,100 | 3,910 | 34,900 | 26,400 | 4,670 | 4,670 | 1,980
3,720 ,200 | 5,480 ! 34,900 | 25,600 ! 4,480 | 4,290 | 1,980
4,000 4,760 | 6,850 | 35,800 | 24,000 | 4,480 | 4,480 | 1,980
3, 820 6,150 | 7,880 | 39,500 | 22,600 | 4,290 | 4,290 | 1,980
3, 200 2,800 | 5,700 | 9,710 | 45,200 | 22,600 | 4,290 | 3,720 | 1,860
3,870 | 12 250 5,480 | 12,400 | 47,100 | 21,300 | 4,290 | 3,540 | 1,980
3, 540 5,270 | 12,000 | 49,100 | 18,800 | 3,540 | 3,200 | 2,100
3,540 4,860 | 11,200 { 51,100 | 17,700 | 3,370 | 3,200 | 1,980
3,370 4,580 | 13,300 | 53,100 | 16,600 | 3,540 | 3,040 | 1,980
3,370 4,290 | 16,600 | 51,100 { 15, 7 4,480 | 3,200 | 1,980
3l ... 3,870 |...____ 3,370 380 |oemannnn 49,100 |....._._ 4,860 | 3,540 |-_._...

. Nore.—Stage-discharge relation affected by ice Jan. 10 to Mar. 6; discharge determined by comparison
with combined flow of Colorado River near Palisade and Gunnison River near Grand Junction.

Monthly discharge of Colorado River mear F}m‘ta, Colo., for the year ending Sep-

tember 30, 1922

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

OCtODeT - - oo e 3,370 2,730 3, 050 188, 000
November . ... 3,720 3,040 3,410 203, 000
December. ... 4, 000 2,880 3,280 202, 000
LS (Lt o 3,540 | 2, 590 159, 000
February - e | 2,390 133, 000
March. e 6,150 | oo _.__ 3, 730 229, 000
ATl e 16, 600 3,720 6, 550 390, 000
MY e 53,100 186, 200 32, 000 1,970, 000
JUDe . e 43, 200 15, 700 30, 600 1, 820, 000
TV o e 14, 700 3,370 7, 000 430,000
August e 5,270 2,300 3,740 , 000
September_ . e 3,720 1, 860 500 149, 000

The year. - 53,100 1, 860 8,430 6, 100, 000

-
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COLORADO RIVER AT LEES FERRY, ARIZ.

Locarion.—At Lees Ferry, just above mouth of Paria River, at head of Marble
Gorge and at lower end of Glen Canyon, Coconino County

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 13, 1921, to September 30, 1922.

Gage.—Staff gage in two sections on left bank, at head of Paria riffle and east
end of the ‘“Dugway” road; installed August 14, 1921; read by I. G. Cock-
roft and W. E. Johnson, resident hydrographers of the Southern California
Edison Co.

Original gage installed temporarily on May 8, 1921, on right bank near
buildings -at Lees Ferry, about 400 feet upstream from the ‘“Dugway’’ gage,
was topped by the unusual flood of June, 1921, and damaged to such an
extent that readings on it can not be reduced satisfactorily to the datum of
the gage installed in its place on June 24 and known as ““No. 1 gage.” Stages
through the crest of the flood from June 13-23 were recorded by use of
stakes and referred to datum of No. 1 gage. The ‘“Dugway’ gage was
read continuously and the No. 1 gage with some interruptions until June,
1922, when it was damaged by high water. Current-meter measurements
were referred to both gages. The datum of the Dugway gage is 3,106.35 feet’
above sea level and that of the No. 1 gage is 3,102.79 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from cable about 1 mile upstream from
Dugway gage.

CHANNEL AND CcONTROL.—Channel at measuring section varies in width from
350 feet at low water to 435 feet at high water. Bed is composed of sand
and silt and is scoured several feet during each flood season. Control is
Paria riffle; composed of gravel and boulders and has remained practically
permanent during period of record. :

EXTREMES OF DISCHARGE.—Maximum stage during flood season of 1921 occur-
red June 18 and was 26.5 feet referred to Dugway gage and 30.9 feet referred
to No. 1 gage (discharge from extension of rating curves, about 190,000
second-feet). Maximum stage during the flood season of 1922 occurred
June 2 and was 19.9 feet referred to Dugway gage (discharge, 120,000 second-
feet).

Minimum stage during period June 13, 1921, to September 30, 1922, 6.4
feet January 14 and 15, 1922 (discharge, 3,700 second-feet).

The high-water mark of the flood of 1884 at the ranch near mouth of
Paria River, as identified by Jerry Johnson is a,t elevation 3,137.1 feet
above sea level.

Iom.—Stage-discharge relation for a few days during winter of 1921-22 affected
by diurnal collection of floating ice on Paria riffle.

Diversions.—Water is diverted from main river and tributaries above station
for irrigation of about 1,500,000 acres.

REgULATION.—NoODe.

Accuracy.—Records for June 13 to September 30, 1921, are based on twice-
daily readings referred to No. 1 gage and a rating curve developed from
119 current-meter measurements made between August, 1921, and June,
1922. The measurements cover a range in stage of 12 feet and a range in
discharge from 5,000 to 98,500 second-feet. The records for the year ending
September 30, 1922, are based on twice-daily readings and two rating curves
referred to the ‘“ Dugway gage.” During the year 158 current-meter meas-
urements, covering a range in stage of 13 feet and a range in discharge from
3,700 to 116,000 second-feet, were referred to this gage. The low-stage
measurements made after July 11, 1922, indicated a scour in the control
corresponding to about 0.1 foot on gage and a new curve was drawn and
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used for the fall and winter of 1922. Records good except those for high
water of 1921 which may be subject to some error,

CooPERATION.—All equipment except current meters was furnished and in-
stalled by the Southern California Edison Co., through H. W. Dennis,
construction engineer, and the entire cost of operation was borne by that
company. The Geological Survey acted in an advisory capacity, furnished
the cwrrent-meter equipment, and made the studies and computations of
results,

Dasly discharge, in second-feet, of Colorado River at Lees Ferry, Ariz., for the years
ending September 30, 1921 and 1922

Day June July Aug. | Sept. Day June July | Aug. | Sept.

23, 800 169,000 | 20,300 | 10,400 | 9,630
25, 200 175,000 | 28,100 | 16,000 | 9, 440
22, 500 181,000 | 32,000 | 20, 8, 500
21, 800 172,000 | 31,600 | 17,500 | 8,680
21, 100 156,000 | 31,200 | 15600 | 8,150
20, 100 137,000 | 32,000 | 24, 500

119, 000
06, 000

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

'S
o
=3

=
OOOS s oren

g8z

9,810
8,390
7, 650
7,650
7’

]
4]
<
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Monthly discharge of Colorado River at Lees Ferry, Ariz., for the years ending Sep-
tember 30, 1921 and 1922

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

66,500 | 123,000 4,390,
)y 35, 300 2,170, 000
14, 800 26, 700 1, 640, 000
6, 830 12, 500 744, 000
8, 940, 000
6,130 6, 950 427,000
6, 450 6,980 415,000
5, 020 7,290 , 000
3, 700 5, 680 349, 000
4 900 7,870 437, 000
6,130 14,700 904, 000
12, 500 19, 560 1, 160, 600
42, 500 73, 500 4, 520, 000
55, 400 86, 500 5, 150, 000
9, 930 23, 400 1, 440,000
8,180 11, 400 701, 000
4,790 7,070 421, 000
3,700 22,600 | 16,400,000

COLORADO RIVER NEAR TOPOCK, ARIZ,

Locarion.—In E. 4 sec. 16, T. 7 N., R. 24 E,, in Mohave Canyon 134 miles
below Atchison, Topeka & Santa Fe Railway bridge at Topock, Mohave
County.

DRAINAGE AREA.—171,000 square miles.

RECORDS avarnaBLE.—February 1, 1917, to September 30, 1922.

Gaae.—Stevens continuous water-stage recorder on right bank at mouth of
Mohave Wash just above point where river enters a narrow section of the
canyon; inspected by G. M. Bobst and D. A. Dudley. Zero of gage 424.09
feet above sea level. *

DiscHARGE MEASUREMENTS.— Made from cable 500 feet below gage.

CHANNEL AND coNTROL.—Channel straight above and below gage. Above the -
gage the channel is wide and the bed of loose sand is constantly shifting.
At low stages large sand bars form numerous islands between Topock and
the gage. Below gage river enters a steep walled rock canyon and the
channel contracts from about 800 to 400 feet. The bed in the canyon
scours during floods and fills during low stages. The control is indefinite.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 20.75 feet on June 3 (discharge, 121,000 second-feet); minimum
discharge, 6,360 second-feet on September 28.

1917-1922: Maximum stage recorded, 28.2 feet at 6 a. m. June 22, 1921
(discharge, 174,000 second-feet); minimum discharge, 4,100 second-feet on
January 16, 1919.

DiversioNs.—Water is diverted from main river and tributaries above station
for irrigation of about 1,500,000 acres.

Accuracy.—Stage-discharge relation not permanent. During the year 67
discharge measurements were made covering a range in discharge from 6,500
to 120,000 second-feet. Operation of water-stage recorder satisfactory
during most of year. Mean daily gage heights determined by inspecting
recorder graph. Daily discharge ascertained by shifting-control method.
Records for October to April, fair; May to September, good.
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Daily discharge, in second-feet, of Colorado River near Topock, Ariz., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
10,000{ 9,600, 8,600 15,700{ 8, 000| 13,300| 33, 200 39, 000115, 000! 66, 600| 12, 100{ 11, 500
9, 600| 10, 500 8, 700| 16,800 8,000{ 13, 500! 29, 000| 43, 000/115, 000/ 60,400/ 13,900 11, 500
9,200/ 10,200 8, 700| 18,000{ 7,800] 14,000 19, 100} 46,000/121,000| 59, 600| 13,000 13, 700
9,900 9,800 9,000 19,200 7,700| 13,500/ 18,300 50,000/119, 000/ 56,400 14,600 11,300
12,0000 9,800 9,000{ 18,000 7,680| 14,300 17,500| 53,000{116, 000| 54, 200| 18,800| 11,000
14, 500; 10, 000( , 9,200; 16,700/ 7,800/ 14,000] 17,000/ 53,000/106, 000] 51,000/ 17, 800| 11, 800
9,900/ 9,900] 9,400 15,500 7,850 13,100| 17, 000 56,000, 99; , 500! 16, 11,:800
8, 500 10,000| 9,400 14,200] 7,800 12,900| 17,000| 60,000| 97,000/ 42,900 15,100 14, 000
8,740 10,000\ 9,400, 13,000{ 7,700{ 11,800| 17,000/ 66,000] 91, 200| 38, 600| 18, 000f 15, 000
8,740 9,900 9,300 12,400| 8 000 11,700, 20, 600| 73,000, 91,800 35,800/ 16,800| 12, 500
8,500{ 10,100{ 9,300 13,800{ 8,100 11,300 22, 200 82, 600, 90,700 35, 400| 13, 600| 10,000
9,000 10,100{ 9,500] 12, 400 11, 800( 11,300{ 23,000 86,000 93, 400{ 32, 200 13, 000| 10, 600
8,500 10,200{ 9,500| 11,300 10, 300| 11,200] 22, 800, 86, 800, 94, 000 30, 600| 13,000/ 9,810
8,200| 10,200/ 9,600/ 10,200( 9,700/ 11,000} 21, 900; 86,000/ 97, 28,200 12, 500| 9, 810
8,200/ 9,900 9,600t 9,160 13,900{ 11,000 22, 200 81,700; 99,300 26, 11,000{ 9,
7,600( 9,900 9,500 8 490| 19,000| 11,000, 23, 600| 73, 500!100, 000| 25, 600| 13,000; 8,300
8,500| 9,900| 9,400 7,820 17,400/ 11,000( 23,300 67,800 99, 700 24, 900| 12, 600 7, 700
9,400) 9,900) 9,300| 7,150] 17,100 11,300 22,200 59, 200| 96,000} 23, 500} 11,000| 7,700
9,000 9,280| 9,400\ 7,150| 16,700 11,500 22,200 58,300| 98,000 21,800| 11,400/ 7,500
8,600 8,900 9,400 7,150 13,500 12, 800 19, 600, 58,400, 98,000, 21,100 19, 500} 7, 400
9,000) 8,500 9,500] 7,140 12,200 14,000] 17,000, 60, 100; 92,000 19, 400} 20,000; 7,430
8,000| 8, 500/ 11,300{ 7, 140! 11,000 38,000 18,000, 62, 100; 87, 000 15,500 7,430
8,200| 8 600| 19,500| .7,120{ 10,500] 36, 700| 19,000| 69, 400| 80,000( 23, 100, 14, 800| 7,430
8,960 8,400 19,500( ~7,100| 10, 700| 35, 800/ 20,000| 74, 800| 80, 300/ 15, 500| 15,500|" 7,000
8,800 8, 200| 17,300) 7,250] 12,000 35, 000 20, 500| 79, 200, 80, 500 14, 900; 13, 800| 6, 900
9,500| 8,100; 13,000, 7,400 13,000 34,100, 21,000 88,000 83,000/ 14,600 15, 600 6, 800
10,000{ 8,330 11,000{ 7,550 12, 500{ 30, 500 27, 000f 92,000/ 79,300/ 14,200/ 15,200 6, 600
8,950 8,500f 10,500 7,700| 13,000| 28,500/ 33,000 96,800| 75,000 13,600 16,500 6,360
8,700/ 8,600 9,500 7,850( . __. 28, 500 34,000(101,000( 72,000| 12,100/ 23,000 6,400
9,000 8,600| 10,000/ 7,700 ___... 31, 000 36, 000{108, 000| 70,000| 11, 200| 17, 500| 6, 400
9,800 .- 14, 500 7,900I ....... 32,800{- .- 112, 000 . 11, 500 13,000i .......

Monthly discharge of Colorade River near Topock, Ariz., for the year ending
September 30, 1922

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

14,.500 7,600 9,210 566, 000
10, 500 8,100 9,410 560, 000
19, 500 8,600 10, 700 658, 000
19, 200 7,100 10, 664, 000
19, 000 7,680 11,100 616, 000
38, 000 11, 000 19, 000 1,170, 000
36, 000 17, 000 22, 500 1, 340, 000
112, 000 39, 000 71,700 4,410, 000
121, 000 70, 000 o, 5, 630, 000

66, 600 11,200 30, 900 5900,

A 11, 000 15,100

15, 000 6,360 9, 360 557, 000
The year.... 121, 000 6,360 26,200 | 19,000, 000

COLORADO RIVER AT YUMA, ARIZ,

Locarion.—In NE. 1{ NE. 14 sec. 35, T. 16 S., R. 22 E., San Bernardino base
and meridian, 100 feet upstream from Southern Pacific Co.’s original railroad
bridge at Yuma, Yuma County, and half a mile below highway bridge.
Since change in channel on June 7, 1920, Gila River enters from east 5 miles
upstream from this station.

DRAINAGE AREA.—242,000 square miles (measured on map compiled from best
available maps of the Colorado River basin).

RECORDS AVAILABLE—April 1, 1878, to September 30, 1921. Gage heights
only prior to January 1, 1902.
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Gaaee.—Stevens long-distance water-stage recorder installed May 1, 1922.
Sender in stilling well on left bank at same point and datum as vertical
staff gage formerly used. Continuous recorder in office of Bureau of Recla-
mation. Sender and recorder insgected daily by D. Martinez. Zero of gage
is 102.79 feet above mean sea level.

DiscHARGE MEASUREMENTS.—Made from cable 1,100 feet downstream from gage.

CHANNEL AND CONTROL.—Bed composed of shifting sand and silt; subject to
much scour during high water. .. No yell-defined control.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year,
115,000 second-feet on June 10; minimum mean daily discharge, 4,200
second-feet on January 31.

1902-1922: Maximum mean daily discharge, 240,000 second-feet January
22, 1916; minimum mean daily discharge, 1,800 second-feet January 16,
1919.

Diversions.—Water is diverted for irrigation and power from main river and
tributaries above this station. The Yuma project of the United States
Bureau of Reclamation diverts from right side of river at Laguna dam 15
miles upstream and siphons under the river at Yuma between gage and
cable. Waste water from diversion returns to river on right side half a
mile below cable. Imperial irrigation district diverts from river on right
side 7 miles downstream from this station.

RecuraTioNn.—Flow affected at times by sluicing at Laguna dam.

Accuracy.—During the year 157 discharge measurements were made at the
station; daily discharge determined by shifting-control method.

CooreErATION.—Complete records furnished by United States Bureau of Recla-
mation, but data have been slightly revised to conform to computation rules
used by the United States Geological Survey.

Daily discharge, in second-feet, of Colorado River at Yuma, Ariz., for the year
ending September 30, 1922

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

1
=)
[+3
Q

32,300] 83, 500| 74, 500 10,300/ 16,700
33,200/ 91,500 69,500 9,200 14,800
34,100/ 97, 000 64, 500, 11,100] 13, 800
37, 0001100, 000, 59, 500| 11, 200 12, 500
39, 000]104, 000] 58, 500{ 11, 500] 12, 100

43, 700,107, 000 52,%] 12, 600| 12, 500

NN

1
200
300
460
800
7,200
6,600/ 7,800 47,000,109, 000| 47, 500/ 13,200) 10,700
7,000 7,900 49,900[112; 000] 47,000] 12, 700 10,300
7,400] 7,900 50, 000(114, 000| 43, 000| 12,200/ 9, 000
7,700| 7,900 52, 200,115,000 39, 000} 13, 200| 10,100
8,100/ ..8, 700 53, 50007, 000 35,500 13,700 11, 500
8,300{ . &, 500, 1 337 200:13,900| 16, 700
8,500 8, 400) ‘61, 300] 8, 0001 30,0001 14, 100} 10, 000
9,000 8300/ 56, 000| 84, 000! 29, 000 10,600, 8, 600
8, 800) s,4oo| 59,400 87,300| 29, 500 10,500, 8,200
8, 700! 8, 500, 66, 000; 92,000| 26,200 10,500/ 8,300
8,000 6,300, 71,300,100, 000 22, 200| 10,000 7,600
7,600/ 6,200, 76, 000105, 000! 22, 000| 9,800 7,300
7,400 6,100] 73, 000,110, 000 21, 700] 9, 000! 6,800
7300 6,000 69,000,110, 000) 18,800 8,500 6,300
7,000 5,900 | 63, 0001110, 000' 19,500, 8,000/ 6,200
7,100 7, 000) 58,200.108, 000 18, 000/ 10, 500( 6,200
6,700 5,900 55, 000 108, 000 16,800 17,800, 5,900
6,900( 19, 500 800, 51,100 104,000 15, 500/ 14,1001 5,700
,100] 25, 500 1, 200| 15, 200] 55, 000 5,000 1,100 5,
7,100| 2 3 i lsa 98,000/ 15, 000| 12,100 5,500
7,200 20, 500 35,000/ 14, 600| 54,800, 87,0001 13, 500) 15,200,400
7,200/ 13, 000) 30,000 1. 800] 6 00| 7,500 17,700 14,500 6,700
7,300 11,200 27, 000] 13,300, o1, 000| 77,000 12,100( 13,400( 5,800
7,400/ 14,800 , 5001 20, 000| 65,000, 74, 500/ 13, 500 13,200 4, 500
2,100 0, , 72, 000! 74, 000| 10, 500( 13,100 4,700
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Monthly discharge of Colorado River at Yugz%, Ariz., for the year ending September

0,
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
17,300 6,300 8,970 552, 000
9, 600 6, 600 7,530 448, 000
25, 500 5, 900 10, 300 633, 000
46, 800 4, 200 13, 000 799, 000
17, 600 4,500 | 10,800 600, 000:
35, 000 7,200 16, 200 996, 000
30, 500 13,300 19, 100 1, 140, 000
6, 000 32,300 55, 900 , 440, 000
115, 000 74, 000 97, 700 5, 810, 000
74, 500 10, 31, 600 1, 940, 000
17, 800 000 12,100 744, 000
16,700 4, 500 8,810 524, 000
115, 000 4,200 | 24,400 ] 17, 600, 000

FRASER RIVER NEAR ARROW, COLO.

Location.—In NE. ¥4 sec. 4, T. 2 8., R. 75 W., a quarter of a mile from Vasquez
siding on Denver & Salt Lake Railroad in Arapahoe National Forest and
134 miles southwest of Arrow, Grand County. Nearest tributary enters
about half a mile above.

DrAINAGE AREA.—28 square miles (revised, measured on topographic map).

RECORDS AvVaILABLE.—September 23, 1910, to September 30, 1922,

Gaee.—Friez water-stage recorder on left bank 300 feet upstream from old
logging road crossing at Vasquez; inspected by forest ranger. Prior to
June 3, 1916, vertical staff attached to downstream side of bridge on trail
to Arrow and a quarter of a mile above railroad bridge was used. During
winter, readings taken from staff gage 1 mile upstream at railroad bridge.

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

CHANNEL AND coNTRoL.—Bed composed of boulders and coarse gravel; fairly
permanent. No well-defined control. Banks are not subject to overflow.

EXTREMEs OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 2.03 feet at 8 p. m. June 13 (discharge, 336 second-feet); minimum
discharge occurred during winter.

1911-1922: Maximum discharge recorded, 820 second-feet at 9 p. m.

June 13, 1918 (gage height, 2.9 feet); minimum discharge, 2 second-feet
on March 30, 1912 (gage-height, 0.60 foot).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Court decrees for diversions of 53 second-feet across divide from
headwaters of Fraser River into headwaters of Clear Creek. During 1922,
577 acre-feet were diverted. Below station, court decrees for 74 second-feet
for irrigation and 61 second-feet for placer mining and power.

REGULATION.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation practically permanent for both regular and
winter stations; affected by ice. Rating curve used October 1 to October 26
and June 5 to September 30, and curve for winter station used October 27
to June 4 are both well defined. Staff gage at winter station read to quarter-
tenths once daily. Operation of water-stage recorder satisfactory except
for short periods. Daily discharge ascertained by applying to rating tables
daily gage height or mean daily gage height determined by inspection of
recorder graph. Record excellent, except for days of missing gage heights
and periods affected by ice, for which they are fair.
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Discharge measurements of Fraser River near Arrow, Colo., during the year ending
September 30, 1922

Date Made by— lgig % clll)aiféa

Feet Sec.-ft.
7.8

Dec. €1 [ J. C, MeCallister. ... e 4 (.62
Feb. 8 ds e, 58 7.1
July 6 .92 65

o Made at winter station.

Daily discharge, in second-feet, of Fraser River mear Arrow, Colo., for the year
ending September 30, 1922

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

| D 19 23 13 6 [ 3 14 169 31 25
2 e 18 21 13 7 6 6 3 21 169 ki 33 26
| J 17 18 13 6 6 3 21 169 70 30 25
4o 17 17 12 6 6 8 18 160 69 30 24
| A 16 18 11 6 6 3 48 185 67 30 24
S, 16 20 13 5 8 6 7 48 180 74 26 23
R 19 23 13 7 3 7 54 200 65 25 22
L S 18 13 15 7 3 8 65 221 60 24 20
| RN 18 12 12 8 6 6 59 232 58 24 18
10 e 16 11 10 8 6 8 43 232 55 23 17
o] 16 13 11 8 3 8 38 224 52 24 17
12 ] 16 18 12 8 3 3 25 229 50 22 16
b I 16 16 13 8 3 6 23 267 47 16
14 16 15 10 7 6 6 21 252 46 22 16
35 ] 15 13 7 6 [] 6 7 21 210 45 23 16
16 ] 14 13 4 6 6 8 21 180 43 23 16
17 el 14 10 5 6 [] 7 59 166 41 24 15
18] 14 9 6 6 6 6 59 163 37 30 15
19 . 14 8 7 6 8 6 71 156 36 28 14
20 ] 14 10 8 T8 8 6 92 158 36 27 14
21 e 14 12 8 6 8 4 85 150 40 30 14
22 ] 14 15 7 6 [] 8 116 139 37 33 14
b2 SRR 14 11 7 6 3 8 169 135 36 33 14
24 ..., em—mmoa 15 15 6 6 3 8 142 131 35 31 14
b 15 9 7 6 6 8 188 125 34 32 14
26 17 17 7 7 6 3 8 208 115 32 31 13
b7 O 21 20 7 6 7 8 219 104 33 28 13
.............. 21 23 7 6 6 8 230 97 36 27 14
29 e 15 15 (| R S 3 8 230 95 37 30 14
B0 s 15 12 Tl feemened] 3 8 188 97 30 29 14
b ) S 17 [aeecans 6 8 178 |oeeeaos 28 26 |aeeees

NoTE.—Stage-discharge relation affected by ice Nov. 9-11, 13, 17-21, Dec. 9-21, 23-25, 29, Jan. 4 to Feb. 5,
14, 19-28, Apr. 7, 17; discharge based on temperature and gage-height records, two discharge measurements,
and observer’s notes. No gage-height record July 9-12, Aug. 13-16, and Sept. 29-30; discharge interpo-
ated. Braced figures show mean discharge for periods indicated.

L
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Monthly discharge of Fraser River near Arrow, Colo., for the year ending September

30, 1922
Discharge in second-feet

Month Run-ofﬂ in

acre-feet

Maximum | Minimum | Mean

L3
16.2 + 996
15.0 893
9.2 566
6.2 381
6.5 361
5.3 326
6.5 387
89.5 , 500
170 10,100
48.3 2, 970
27.5 1,690
17.2 1,020
34.8 25, 200:

WILLIAMS FORK NEAR PARSHALX, COXLO.

LocaTion.—About sec. 36, T. 1 N, R. 79 W, at private bridge at Field ranch,,
4 miles above mouth of river, and 4 miles south of Parshall, Grand County.
Nearest tributary, Battle Creek, enters from west 2 miles below station.

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

Recorps avainasLe.—July 25, 1904, to September 30, 1922.

Gage.—Bristol float type water-stage recorder at left end of bridge installed
October 18, 1919, and referred to vertical staff on downstream side of bridge
pier; inspected by F. A. Field.

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

CHANNEL AND coNTROL.—Bed composed of coarse gravel and small boulders;
shifts. Control is gravel bar 50 feet downstream; slightly shifting at long
intervals. Water flows through small overflow channels at and above stage-
of 4.1 feet. . .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at.
3 a. m. June 14 (discharge, 820 second-feet); minimum discharge occurred
during winter.

1904-1922: Maximum stage recorded, 6.0 feet at 9.45 a. m. June 14, 1918.
(discharge, 2,520 second-feet); minimum stage, 2.1 feet on November 7,
1919 (discharge, 15 second-feet).

Ice.—Stage-discharge relation affected by ice.

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

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

Accuracy.—Stage-discharge relation practically permanent; affected by ice-
during winter. Rating curve well defined. Operation of water-stage
recorder satisfactory except period December 9 to April 18, when staff
gage was read to hundredths twice daily. Daily discharge ascertained
by applying to rating table mean daily gage height detergined by inspection
of recorder graph and from two daily gage height readings. Records excel-
lent except for periods affected by ice, for which they are fair.
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Discharge measurements of Williams Fork mear Parshall, Colo., during the year
ending September 30, 1922

Gage Dis- _ Gage | Dis-
Date Made by— height | charge | Date Made by hetaht charge
, Feet | Sec.-ft. Feet | Secft.
Dec. 20 | Hodges and MecCallis- Apr. 25 2.90 106
L7 S, 2.60 61 || May 27 3.90 575
Feb. 9 |J. C. McCallister...... ¢ 2.63 46 || July 6 343 274

« Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Williams Fork near Parshall, Colo., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
79 81 72 51 38 51 165 548 316 128 89
86 81 63 50 52 142 548 285 173 84
86 81 63 45 |r 34 63 167 540 124 82
84 81 66 74 176 472 252 113 77
82 82 70 38 77 210 508 109 68
81 81 58 88 300 564 290 100 66
95 76 58 81 316 628 270 89 66

100 71 64 36 40 7t 290 700 220 84 64
95 81 65 43 51 71 290 | - 740 206 72 57
88 79 66 61 63 240 740 236 69 54
84 79 69 45 63 196 700 313 74 54
79 69 77 50 61 167 700 192 69 56
82 74 71 40 44 52 152 740 176 7t 54
82 72 66 48 42 148 740 158 7 50
79 64 55 39 68 142 740 138 88 56
77 60 51 40 41 54 132 660 138 86 51
79 64 47 40 42 54 155 644 135 91 54
77 64 46 fr 32 38 50 57 232 628 126 135 52
77 61 38 45 58 248 604 113 120 51
79 58 58 36 45 48 280 612 115 113 51
79 58 57 41 63 340 596 120 105 51
77 66 57 50 295 580 17 104 51
77 71 58 64 113 346 524 102 100 50
82 71 52 60 120 418 524 100 95 52
91 7 10 64 115 516 465 89 100 52
91 63 54 54 113 564 472 86 82 48
88 60 57 60 111 644 430 86 79 52
93 69 58 54 95 628 382 98 81 64
89 71 56 47 115 652 358 132 76 66
81 76 556 45 138 660 370 100 93 61
(N P 54 b3t I 596 |- 95 86 | cennan

Nore.—S8tage-discharge relation affected by ice Dee. 5-11, 16-19, 24-26, Jan. 4 to Feb, 18, Mar. 2-7; dis-
charge based on temperature and gage-height record, two discharge measurements, and observer’s notes.
Braced figures show mean discharge for periods indicated.



26 SURFACE WATER SUPPLY, 1922, PART IX

Monthly discharge of Williams Fork near Parshall, Colo., for the year ending
September 30, 1922

Discharge in second-feet
. Run-off in
Month acre-feet
Maximum | Minimum | Mean
83.7 5,150
71.4 4, 250
59.4 3, 650
38.9 2,390
37.3 2,070
46.6 2,870
77.6 4, 620
316 19, 400
582 34, 600
171 10, 500
96.3 5,920
59.4 3, 530
137 99, 000

TROUBLESOME CREEEK NEAR TROUBLESOME, COLO.

Locarion.—In see. 12, T. 1 N., R. 80 W., at highway bridge 1 mile north of
Troublesome, Grand County. No tributary between station and mouth,
114 miles below.

DRAINAGE AREA.—172 square miles (measured on base map of Colorado, scale
1: 500,000).

REcorDs AVAILABLE.—April 26 to September 30, 1922. From July 22, 1904, to
Qctober 31, 1905, station maintained at practically same site.

Gage.—Vertical staff fastened to piling near downstream side of left abutment;
read by A. E. Ladwig.

DISCHARGE MEASUREMENTS.— Made from bridge or by wading nearby.

CuANNEBL AND cONTROL.—Bed composed of mud and gravel, probably shifting;
control at gravel bar 75 feet downstream, which was permanent during
year.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.70 feet at
6.30 a. m. May 26 and 27 (discharge, 350 second-feet); minimum stage, 1.28
feet at 5.30 p. m. July 20 (discharge, 1 second-foot).

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

Diversions.—Court decrees for diversion of 470 second-feet from Trouble-
some Creek, all above station.

RecuLaTiON.—None.

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

Discharge measurements of Troublesome Creek near Troublesome, Colo., during
the year ending September 30, 1922

Date Made by— Pk | cse

Feet Sec.-ft.

Apr. 26 | Robert Follanshee. . ..o e craccanncncccmmanamccmamocaaen—an 2.11 116

May 27 |..... do_..._. - e emmmm—mmme—eee~eeeemaea—————a 2.61 300
June 19 |____. do._. ... . . 176 48.6
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Daily discharge, in second-feet, of Troublesome Creek near Troublesome Colo for
the pemod April 26 to September 30, 1922

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
230 11 25 140 85 2 36 18
214 11 43 140 74 2 36 17
108 9| 38 198| 63). 2| 38 16
170 12 36 226 53 1 38 16
*-155 7 36 226 4 1 36 16
149 7 34 246 23 1 39 15
152 10 33 238 20 3 31 16
149 5 34 260 19 5 28 16
146 4 34 280 15 4 26 16
140 6 33 310 15 2 26 16
128 7 43 335 1¢ 1 25 16
111 4 38 325 5 1 15
100 3 34 320 4 8 19 16
100 2 36 310 7 19 18 16
89 2 33 260 18 17 26 18

285 [ceeeoe 19 28 e

Monthly discharge of Troublesome Creek near Troublesome, Colo., for the period
April 26 to September 30, 1922

Discharge in second-feet

‘R in
Month Run-oft &
Maximum | Minimum | Mean
April 26-30 149 115 126 1,250
May. - 335 138 228 14,000
JUNG. oo 230 4 89.7 5,340
July.._ - 19 1 6.1 375
August 43 18 32.2 1,980
September____ 30 15 18.0 1,070
The period... N e 24, 000

BLUE RIVER AT DILLON, COLO.

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

DrAINAGE AREA.—129 square miles (revised).

REcorps AvAiLABLE.—October 15, 1910, to September 30, 1922.

Gage.—QGurley water-stage recorder installed April 21, 1920, referred to vertical
staff on right abutment of bridge, inspected by Forest Service ranger.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTRoL.—Bed composed of compact gravel upon which lodges

débris from hydraulic dredges near Breckenridge. Control is riffle 50 feet’

downstream; shifts at intervals. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 2.9 feet at 6 a. m. June 9 (discharge, 486 second-feet); minimum
discharge occurred during winter.

1911-1922: Maximum stage recorded, 4.35 feet June 2, 1914 (dlscharge,
1,180 second-feet); minimum dlscharge, 14 second-feet on January 30 and
February 9, 1915.
Ice.—Stage-discharge relation affected by ice.

4182—27——3

L4
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Driversions.—Court decrees for diversion of 2.3 second-feet for irrigation from
Blue River above station and 63 second-feet below; also placer decrees for
diversion of 118 second-feet near Breckenbridge. There is a small unad-
judicated diversion from the headwaters of the Blue, across Boreas Pass
to Tarryall Creek.

RecuraTioN.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory. Daily discharge
ascertained by applying to rating table mean daily gage height obtained
by inspection of recorder graph. Records excellent, except for periods of
missing gage heights, for which they are fair.

Discharge measurements of  Blue River at Dillon, Colo., during the year ending
‘ September 30, 1922

i . Gage | Dis- : - Gage | Dis-
Date Made by— height | charge | D2te Made by height | charge
. Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 18 | J. B. Spiegel .. .__._____ 1.43 68 || June 19 | Robert Follansbee ..... 2.58 343
May 1 Robg,rt Follansbee_.._..| 1.58 3?9 Sept. 13 | M. B. Arthur....._..__ 1.40 76
26 .- (o 2.61 2

Dazly discharge, in second ~feet, of Blue River at Dillon, C’olo., for the year ending
September 30, 1922

g |

Day Oct. ‘ Nov. | Apr. | May | June | July | Aug. | Sept.
91 341 239 146 88
103 305 236 184 86
109 -305 218 209 83
114 298 204 - 164 83
127 287 201 151 82
151 320 198 138 2
189 361 198 131 81
195 422 182 121 78
186 460 172 114 76
174 443 198 111 72
146 404 206 116 71
131 409 172 109 69
123 417 160 104 67
120 447 140 102 67
116 422 136 103 66
114 374 374 103 65
109 341 134 103 64
118 336 127 103
146 345 121 103 63
162 345 118 104 62
176 336 118 111 62
204 336 120 108 61
212 320 116 109 [}
251 312 108 106 60
298 294 103 102 60
353 284 98 97 60
400 280 98 92 60
387 258 103 90 60
396 242 120 87 60
430 245 164 86 61
400 |.___..__ 140 L) R P,

NoTE.—No gage-height record Apr. 1-7, 23, and Sept. 18-20; discharge interpolated. No record Nov. 17
to Mar. 31.
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Monthly discharge of Blue River at Dilllo';zéeColo., for the year ending September 30,

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

81 61 70.0 4,300

61 54 57.7 1, 830

83 45 56.7 3,370

430 91 201 12, 400

460 242 343 29, 400

239 98 154 ), 470

209 36 116 7,130

88 60 69.1 4,110

EAGLE RIVER AT REDCLIFF, COLO.

LocaTioN.—In sec. 29, T. 6 8., R. 80 W., at footbridge in Redecliff, Eagle County.
Nearest tmbutary, Turkey Creek, enteré 100 yards below station; Home-
stake Creek enters 1 mile below.

DRAINAGE AREA.—T74 square miles (measured on topogra,phic map).

RECORDS AVAILABLE.—January 8, 1911, to September 30, 1922. ]

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

DiscHARGE MEASUREMENTS.—Made from highway bridge 300 yards above,
station or by wading.

CHANNEL AND coNTROL.—Bed composed of boulders and is very rough. Control
short distance below gage; shifting between narrow limits. Banks not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.78 feet
at 6.40 p. m. May 28 (discharge, 412 second-feet); minimum stage 0.30 foot
on December 20, 21, and 23 (discharge, 6 second-feet).

1911-1922: Maximum stage recorded, 4.0 feet June 5, 1912 (discharge
1,010 second-feet); minimum stage, 0.01 foot at 7 a. m. October 15, 1917
(discharge, 1 second-foot).

Ice.—Stage-discharge relation not affected by ice except for occasional short
periods.

Diversions.—Court decrees for diversion of 6 second-feet from Eagle River
above station, and also a decree for diversion to the Arkansas basin of
18.5 second-feet from Piney Creek, a tributary. During 1922, 1,590 acre-
feet were diverted.

RecuraTiON.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow. Filling of Pando ice pond in fall reduces
flow for a few days.

Accuracy.—Stage-discharge relation practically permanent; slightly affected
by ice during winter. Rating curve well defined. Gage read to quarter
tenths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table. Records good.

Discharge measurements of Eagle River at Redcliff, Colo., during the year ending
September 30, 1922

Gage Dis- - Gage | Dis-
Date ! Made by— he?gght charge Date Made by height | charge

|

|

| Feet | Sec.-ft. Feet | Sec.-ft.
Jan T.J. Watkins_.._._._. 0. 62 15.7 || June 18 | Robert Follansbee. ... 1.99 161
May Robert Follansbee _____ 2.47 296 Sept. 12 | M. B. Arthur.._....__| .78 16. 5
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Daily discharge, in second-feet, cg Eagle River at Redcliff, Colo., for the year ending
eptember 80, 1922

Day Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
20 22 19 15 12 12 15| 1101 272 88 48 25
19 22 19 15 12 14 17| 104 240 85 60 24
19 22 19 16 12 16 22| 104| 240 78 24
19 22 17 15 12 16 22| 17| 224 74 40 24
19 22 19 151 12 12 26| 110 228 72 31 24
10 19 19 15 | 12 14 2| 145 72 31 22

19 19 1B 12 15 26| 167 256 70 32 20
10 19 19 5] 12 12 2| 158 | 256 62 27 19
12 20 19 157 12 12 26{ 158! 256 70 26 19
11 19 19 15 12 14 26| 45| 256 83 26 19
18 19 19 15 12] 15 26| 150 | 224 85 27 19
19 19 19 15 12 15 26| 131 22 57 2% 18
19 19 19 15 12 15 26| 118| 224 53 2% 17
20 19 17 15 12! 15 26| 105| 224 49 23 17
22 19 19 15 4 15 25 92! 196 48 24 18
22 19 16 15 151 17 26| 112 154 43 58 15
23 19 14 15 12 17 26| 136 154 39 69 15
24 19 12 15 15 14 301 45| 134 40 53 15
22 19 10 14 15 15 30| 145| 154 38| -43 15
22 19 7 12 16 15 26| 150 | 145 38 30 15
22 19 [ 12 14 17 30| 150 142 50 b1 15
22 19 7 12 15 19 40| 150| 135 42 30 15
22 19 6 12 12 22 50| 167 128 a8 29 16
23 19 12 14 22 180 | 123 33 28 15
22 19 10 12 15 22 68| 286 | 115 29 28 17
22 19 10 19 68| 324 109 28 24 16
22 19 12 18 74| 3611 104 26 26 17
22 19 12 17 74| 400 95 31 22 17
22 19 14 16 380 92 51 22 15
22 19 14 15 80| 361 90 3¢ % 16
22| .. 14 15 324 |._..._. 39 6

Nore.—Stage-discharge relation affected by ice Oct. 26 to Nov. 1, Nov. 15, 27, Dec. 10, 17-19, and 23-81 ;
discharge based on temperature and gage height records and observer’s notes. No gage-height record
Mar. 27-29, Apr. 13, May 13, 14, and 29; discharge interpolated. .

Monthly discharge of Eagle River at Redcliff, Colo., for the year ending September

30, 1922
Discharge in second-fest
s Run-off in
Month acre-feot
Maximum | Minimum | Mean
2 9 19.4 1,190
22 19 19.5 1, 160
19 14.6 8
15 2 13.8 848
16 2 13.1
22 12 15.8 972
80 15 37.3 2,220
400 92 184 11,300
272 90 182 10, 800
88 26 52.4 3
69 22 33. 3e! 2,050
15 18.0 1,070
400 6 50.4 36, 500
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EAGLE RIVER AT EAGLB, COLO.

Locarion.—In sec. 33, T. 4 8., R. 84 W., at left bank 500 feet below highway
bridge at Eagle, Eagle County. Nearest tributary, Brush Creek, enters
three-quarters of a mile below station.

DrAINAGE AREA.—650 square miles (revised; measured on map of Colorado, scale
1 : 500,000).

RECORDS AVAILABLE.—January 17, 1911, to September 30, 1922, March 12, 1905,
to February 10, 1907, station was maintained short distance below mouth of
Brush Creek. C

GagE.—Stevens water-stage recorder installed April 5, 1919; referred to inclined
gage; inspected by Forest Service ranger.

DiscHARGE MEASUREMENTS.—Made from private bridge half a mile downstream
or by wading.

CHANNEL AND coNTROL.—Bed composed of boulders. Control at rapids in
which gage intake js located; somewhat shifting. Banks not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder 4.4 feet at 5 a. m. May 30 (discharge, 3,880 second-feet); minimum
discharge occurred during winter.

1911-1922: Maximum discharge recorded, 6,760 second-feet June 3, 1914;
minimum discharge occurred during winter.

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

Diversions.—Between Eagle and Redecliff, court decrees for diversions of 80
second-feet, and below Eagle for 22 second-feet.

REeeuLaTiON.—Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation practically permanent; affected by ice dur-
ing winter. Rating curve well defined. Operation of water-stage recorder
satisfactory except for periods as explained in footnote to table of daily
discharge. Daily discharge ascertained by applymg to rating table mean
daily gage height determined by inspection of recorder graph. Records
excellent except for days of missing gage heights and periods affected by
ice, for which they are fair.

Dzscharge measuremenis of Eagle River at Eagle, Colo., dum‘ng the year ending
September 30, 1922 )

Gage Dis- Gage | Dis-
Date Made by— heigght charge || Date Made by— height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Jan. 25 |T.J. Watkins......._... ¢ (.89 103 || May 24 | RobertFollansbee....._ 3.48 2, 260
Mar. 18 |..... L 1o T, .90 238 | June 17 |____. do__ ... 3.23 1, 900
Apr. 29 | Robert Folla.nsbee ..... 1.61 518 || Sept. 11 | M. B. Arthur__.______. 1.05 221

" o Stage-dfscharge relation affected by ice.
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Daily discharge, in second-feet, of Eagle River at Eagle, Colo., for the year ending
September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
~N .
200 175 14 130 115 144 721 | 2,290 | 1,200 610 364
209 170 142 132 147 152 770 12,220 | 1,110 735 380
209 164 132 137 142 164 805 | 2,360 | 1,030 791 360
164 110 130 108 130 189 848 | 2,140 | 1,020 679 340
197 162 135 117 223 892 } 2,290 | 1,000 520 321
194 154 159 112 116 226 | 1,220 | 2,760 968 452 302
192 147 115 110 194 | 1,580 | 2,840 945 404 283
194 147 132 132 135 200 | 1,510 | 3,470 848 369 264
186 140 140 144 216 | 1,400 | 3,470 855 343 245
183 137 132 192 | 1,170 { 3,280 | 1,050 332 226
180 144 123 1537 172 975 | 3,020 878 338 223
175 144 121 189 855 | 3,020 763 300 212
170 147 152 120 119 175 784 | 3,020 714 274 203
167 159 121 162 721 | 2,520 672 282 194
164 159 119 156 175 742 | 2,080 686 282 189
159 157 121 180 728 | 1,950 700 286 180
159 152 126 164 784 | 1,950 650 380 177
159 147 128 180 154 | 1,130 | 2,140 630 610 177
154 142 121 183 152 | 1,490 | 2, 140 630 513 172
149 162 134 135 186 162 [ 1,540 | 2,140 600 470 167
147 149 223 177 | 1,880 | 2,08C 580 422 162
144 144 270 233 | 1,600 | 2,010 552 410 157
144 142 270 296 | 1,760 | 1,760 506 392 152
149 140 132 104 255 386 | 2,290 | 1,820 476 343 149
176 147 144 108 192 446 | 2,760°| 1,720 440 322 149
,,,,,,,,,,,,,, 167 142 144 180 482 13,190 1,580 | 392| 300 152
- 170 132 142 180 464 | 3,470 | 1,460 375 282 154
- 172 130 135 154 500 | 3,570 | 1,270 386 282 154
- 172 137 132 149 428 | 3,570 | 1,280 470 262 159
- 175 142 130 144 578 | 3,470 | 1,320 470 291 157
.............. 172 ...} 137 132 |oeeeea 2,930 ) & 314 Joeemiaan

NoTE.—Stage-discharge relation affected by ice Nov. 17, 18, Dec. 7-23, Jan. 10 to Feb. 6, Feb. 21-28, Mar.
5-17; discharge based on temperature and gage-height record and two discharge measurements. No Pgage
height record June 12, July 17-21, and Segt. 3-9; discharge based on comparison with flow of Roaring Fork
at Glenwood Springs. Braced figures show mean discharge for periods indicated.

Monthly discharge of Eagle River at Eagl(;,gC’olo., for the year ending September 30,
192 :

. Discharge in second-feet .
Run-off in
Month : acre-feet
Maximum | Minimum | Mean |,
174 10, 700
149 8, 870
138 8, 480
115 7,070
117 6, 500
167 10,300
252 15, 000
1,650 101, 000
2,250 134, 000
711 43, 700
406 25, 000
217 12, 900
530 384, 000

ROARING FORK AT GLENWOOD SPRINGS, COLO.

Locarion.—In sec. 9, T. 6 S., R. 89 W., 1,500 feet above mouth of river in Glen-
wood Springs, Garfield County.

DRAINAGE AREA.—1,460 square miles (revised; measured on map of Colorado,
scale 1:500,000).
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"RECORDS AVATLABLE.—April 6, 1906, to September 30, 1909; September 21,1910,
to September 30, 1922.

Gage.—QGurley water-stage recorder installed October 27, 1917, referred to in-
clined staff on left bank 800 feet above highway bridge; inspected by United
States Forest Service employee and C. H. Oberly.

DISCHARGE MEASUREMENTS.—Made from single-span highway bridge.

CHANNEL AND CONTROL.—Bed composed of boulders and coarse gravel; shifting
at long intervals. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge, estimated 9,000
second-feet, on May 28 and June 9; minimum discharge occurred during
winter.

1906-1909; 1910-22: Maximum discharge, 17, 600 second-feet June 14,
1918, and June 14, 1921; minimum discharge, 225 second-feet on December 16,
1906.

Ice.—Stage-discharge relation not seriously affected by ice except for short
periods.

Diversiony.— Water diverted above the station for the irrigation of 8; 100 acres .
from Roaring Fork and for 25,000 acres from tributaries.

RegunaTION.—Diurnal fluctuation during spring, caused by alternate meltmg .
and freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation shifted slightly; affected by ice, Two
well-defined rating eurves used October 1 to February 28 and March 1 to
September 30. Operation of water-stage recorder satisfactory except for
periods as explained in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating tables mean daily gage height determined
by inspection of recorder graph. Records good except for periods of missing
gage heights and periods when affected by ice, for which they are fair.

3

Discharge measurements of Roaring Fork at Glenwood Springs, Colo., durmg the
year ending September 30, 1922

: Gage | Dis- Gage | Dis-.
. Date Made by— height | charge | DP8te Madeby— | neight | charge
. A
. Feet | Sec.-ft. : Feet '-ft
Jan. 24 | T.J, Watkins.._...____ @:0, 95 417 ) Mar. 19 | T.J. Watkins___.___.__ 0.92 |
Feb. 4| J.B.Spiegel._...___.__ s 99 372 || Apr. 28 | Robert Follansbee___.. 1.9@, 1,420

@ Stage-discharge rélation affécted by ice.

"Daily discharge, in second feet, of Roaring Fork at Glenwood Szmngs, Colo., for
the year ending September 30, 1922 - o

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

696 | 626 | 588| 440| 375| 385| 540|2,000]3,400 | 3,740 | 1,500 | 1,030
720 | 60| 4941 440| 370| 385, 603 | 2,060 | 3,300 | 3,570 | 1,590 | 1,000
704 S| 48] 405 | 370| 405 | 632|2,300) 3,180 3,400 | 1,620 | 1,050
680 | 570| 410| 365| 370| 436 | 6702780 (3,120 | 3,010 { 1,270 | 1,000

680 570 .. 395 390 380 410 | 719 | 3,780 | 4, 760 2,860 | 1,190 | 1,020
696 : 1 80| 990

3 750 | 2,620 + 960
696 | 514 435 430 500 415 678 | 3,880 | 9,000 | 2,540 935 | . 960
680 500 488 425 | 446 427 625 {3,000 | 7,200 | 2,700 90| M0

664 514 488 420 410 445 582 2,350‘! 7,200 | 2,490 950" 890
6567 514 500 425 405 433 618 | 2,070 | 7,720 | 2,270 970 870

589
648 507 494 440 360 501 603 | 1,840 | 7,200 | 1,900 950 788
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Daily discharge, in second- feet, of Roaring Fork at Glenwood Springs, Colo., for

the year ending September 30, 1922—Continued

Day | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
640 | 440 458 | 440 400 540 | 632 | 1,850 | 5,820 | 1,840 | 1,280 779
626 425 385 430 395 719 603 | 2,100 | 5,820 | 1,710 | 1,270 779
619 400 390 415 390 632 575 | 2,610 | 5,770 ; 1,650 | 1,240 762
598 430 400 405 405 527 561 | 8,350 | 5,710 | 1,590 | 1,250 736
591 494 415 380 435 561 608 | 3,950 | 5, , 1,230 19
577 404 425 596 694 | 4,500 | 5,600 | 1,590 | 1,210 702
570 | 482 420 685 930 | 5,240| 5,510 | 1,540 | 1,260 604
570 494 400 744 | 1,160 | 5,850 | 5, 4! 1,490 | 1,210 685
591 494 395 719 | 1,410 | 6,700 | 5,460 | 1,450 | 1, 160 685
640 507 370 640 | 1,480 | 7, 5, 1,400 | 1,100 685
626 500 | . 390 625 | 1,500 | 8,040 | 5,250 | 1,350 { 1,060 685
626 488 415 640 | 1,580 | 8,520 | 5, 1,290 | 1, 694
640 470 435 575 1 1,490 | 9,000 | 4,770 | 1,270 710
640 476 440 547 | 1,610 8,800 | 4,400 | 1,360 | 1,040 710
640 488 440 540 | 1,760 | 6,700 | 4,050 | 1,400 | 1,110 702
626 |.oneee 440 520 |-coeeoo 3,980 |--munn- 1,480 | 1,060 [.ceeenn

NOTE —-Stage-discharge relation affected by ice Nov. 16~19, Dec. 6-8, Dec.

on temperature and gage-heig]ht record and two discharge measurements.

16-30, June 3-9, 18-23, 26-30;

uly 2-7, 10-14,

23-28, Aug. 3, 4, and 9-11; dxseharge
parison with flow of Eagle River at Eagle and Colorado River at Glenwood Sprmgs

18 to Feb. 6; d.iseharge based

e-height record May
etermined from com-

Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for the year endmg
September 30, 1922 -

) Dmchg;ég in secorid-feet
Manth T grats
Maximum | Minimum | Mean
720 570 646 39, 700
626 400 510 | 30,300
588 | 370 439 27, 000
440 365 416 25, 600
528 340 401 22,300
744 385 523 82,200
‘1,760 540 870 51,800
9, 000 1,840 4,190 258, 000
9, 000 3,110 5, 660 336, 000
3,740 1,270 2,100 129, 000
August... 1,620 930 1,160 71,300
September. mmm m e e e e e e o et s .- 1, 090 685 | 4 /7834 49, 600
Th Yoar. .. .ceeeemeammeeees eeceeeeeeeeee| 9,000 340] 1,480 | 1,070,000

PARACHUTE CREEK AT GRAND VALLEY, COLO.

LOCATION.-—In"NW Y4 sec. 12, T. 7 8., R. 96 W., at Aplin ranch, half a mile
northwest of Grand Valley, Garfield County No tributary between station

and mouth, 1 mile below.

DRrAINAGE AREA.—196 square miles (measured on map of Colorado, scale

-

1:500,000).

RECORDS AVAILABLE.—April 7, 1921, to September 30, 1922.
‘GacE.~~Vertical staff attached to side of left abutment of private bndge, rea.d

by R. H. Aplin.

DIsCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.
CHANNEL AND 'cONTROL.— Bed composed of compact silt on shale rock. Control
at rapids 200 feet downstream; shghtly shifting during high water. Banks

not subject to overﬂow
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EXTREMES OF DISCHARGE-—Maximum stage recorded, 2.9 feet May 20 and 21
(discharge, 795 second-feet); minimum stage recorded, 0.0 during parts
of July, August, and September (discharge, 6 second-feet).

1921-1922: Maximum and minimum discharge, those of 1922.

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

Drversrons.—Court decrees for diversion of 71 second-feet above-station.

ReguLaTION,—Diurnal flu¢tuation during spring due to alternate melting and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation shifted slightly. Two well defined rating
curves used frem October 1 to May 11 and May 12 to September 30. Gage
read to half-tenths twice daily. Daily discharge ascertained by applymg .
mean daily gage height to rating tables. Records fair.

Discharge measurements of Parachute Creek at Grand Valley, Colo., dumng the year
.- ending September 30, 1922 .

[Made by F. C. Snydera] i . - f

Gage Dis- Gage Dis- ol | Gage | Dis-
Date | height | charge Date he?g%it charge Date height | charge
I

Feet | Secft. Feet | Sec.-ft. Sec 1,
Nov. 9. 0.25| 121 || May 8oeeeeno.. A 1180
.34 17,5 || June 6eceee.eee 1.09 140 9'3,

Apr. N 70 47.6
e State hydrographer.

Daily discharge, in second- feet, of Parachute Creek at Grand Valley, Colo., for the
year ending September 30, 1922

S FOROT: SRRRD SROOTH AROID FNRRE FRREH

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
15 15 28 26 352 250 36 22
16 15 20 28 352 250 36 47
16 15 18 30 388 221 | 36 36
16 15 18 39 406 207 36 28
16 15 18 49 499 172 36 25
15 15 18 39 615 155 32 22
15 15 16 .85 700 143 28 2§
15 15 15 30 745 121 28 1
16 15 15 gq 790 121 28 16
15 15 15 9 745 110 28 16
14 14 15 37 537 110 27 22
18 13 15 37 418 25 16

13 15 36 436 90 28! 16
13 13 22 37 382 80 22 11
13 13 30 39 346 80 22 8
13 13 39 28 382 80 22 14
13 13 47 28 436 70 1 50,
13 13 30 28 575 70 1 32
13 13 24 32 705 61 11 16
18 13 22 39 795 61 1 -6
14 13 26 47 795 61 8 6
15 13 32 81 660 54 6
15 13 39 100 575 47 8 6
15 13 47 146 575 47. 6 6
15 13 39 171 535 36 6 6
15 13 32 197 455 36 [ 6
15 13 47 197 418 36 [ 8
15 13 30 225 400 36 6 6
15 13 28 286 329 36 6 6
16 13 30 318 206 36 6 6 :
15 o oeos 28 |ocomanee 280 |cooanoe 6 6 |-woicisn
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Monthly discharge of Parachute Creek at Grand Valley, Colo., for the year ending
September 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet
OCtober_ . e 16 13 145 892
November. . ... . ____ ... 15 13 13.7 8156
March 47 15 26.4 1,620
April. _ 318 26 83.2 4, 950
May.. 795 280 514 31, 600
June. . 250 36 98.9 5, 880
B L 36 6 18.8 1,160
AUGUSt. e 50 [ 16.5 1,010
September. ... 6 6 6.0 357

ROAN CREEK NEAR DE BEQUE, COLO.

LocaTioN.—On line between secs. 10 and 15, T. 7 8., R. 98 W., at highway
bridge 11 miles north of De Beque, Mesa County. Nearest tributary,
Kimball Creek, enters half a mile above.

DRAINAGE AREA.—210 square miles (mea.sured on map of Colorado; scale
1 : 500,000).

Recorps avaiLABLE.—April 8, 1921, to September.30, 1922.

GageE.—Chain gage attacheéd to downstredam side of bridge; read by Mrs, W. L
Hurt and J. W. Lunsford.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year; 4.45 feet at
7.30 p. m. May 21 (discharge, 1,110 second-feet); minimum stage, 1.67 feet
at 7.30 p. m. August 4 (dxscharge 8 second-feet).

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

Drversions.—Court decrees for diversion from Roan Creek of 28 second-feet
above station and 70 second-feet below, and for 62 second-feet from tribu-
taries entering above.

REGgULATION.—Diurnal fluctuation during spring from alternate meltmg and
freezing of mountain snow. “No artificial regulation.

Accuracy.—Stage-discharge relation not permanent. Four falrly well defined
rating curves used October 1 to November 30, March 1 to May 16, May 17
to July 5, and July 6 to September 30. 'Gage read to quarter-tenths twice
daily. ‘Daily discharge ascertained by applying mean daily gage height to
rating tables exeept for period May 5 to 16, when discharge was. determined:
by shifting-control method and companson with record of flow of Parachute
Creek. Records fair.

Discharge measurements of Roan Creek near De Beque, Colo., during the year
ending September 30, 1922 .

[Made by F. C. Snyder ¢] ;

Gage Dis- Gage Dis- . Gage | Dis-
Date height | charge Date height | charge Date height | charge
- Feet | Sec.-ft. Feet | Sec.ft. " Feet | Sec -fl
i NOVL 9 oo 2.45 28.9 || May 17.__...... 3.66 686 || July 16..oco—-] 2.09
.. 253 55 June 6. ........ 2.94 334 || Aug. 150 ccaans 1.95 327
319 | 168 | July6- ... 333 o '

 State hydrographer.
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~

Daily discharge, in second-feet, of Roan Creek near De Beque, C’olo., for the year
ending September 30, 1922

Day Oct. Nov: | Mar. | Apr. | May | June | July | Aug. | Sept,
31 28 26 74 465 454 44 17 36
31 2 26 89 510 406 58 17 36
28 27 26 74 510 360 58 17 49
28 26 34 6810 44 10 66
26 26 34 89 710 315 44 26 49
26 26 26 910 272 49 36 36
24 26 26 89 230 86 36 36
26 26 26 89 910 189 66 26 26
26 25 19 8% 1,010 189 66 26 36
28 26 26 89 | 1,010 189 49 26. 26
30 26 34 8¢ 810 189 49 26 26
29 24 34 89 710 189 49 26 26
28 28 42 74 660 153 49 26 26
31 26 61 74 660 122 66 26 26
31 24 74 74 660 122 49 26 36
28 26 106 74 610 96 49 26 6
28 22 172 4 860 75 49 36 36
29 23 51 74 970 58 36 36 36
28 23 61 970 58 26 26 36
28 25 61 89| 1,080 4 26 26 36
28 25 89 89| 1,080 44 26 36 36
28 23 125 | 1,080 51 36 49 38
28 23 89 125 | 1,020 51 36 |- 49 36
35 24 89 172 860 32 26 49 36
38 26 89 172 860 32 26 49 36
38 26 125 204 805 32 26 49 26
33 25 106 204 650 22 26 36 26
33 23 89 244 650 22 26 49 36
33 20 74 288 600 4 26 36 36
33 20 74 376 | - 600 44 17 36 36
30 4 - 550 |oaceoaoo 26 k{2 ——

Monthly discharge of Roan Creek mear De Beque, Colo., for the year ending Sep-
tember 30, 1922

.

Discharge in second-feet
: Run-off in
Month acre-feet
Maximum | Minimum | Mean
38 24 20.7 1,830
28 20 4.9 1,480
172 19 63.0 3,870
376 74 122 7, 260
1,080 465 785 48, 300.
4 22 148 8,810
86 17 42,2 2, 590
49 10 32.0 1,970
66 26 35.2 2,090

TAYLOR RIVER AT ALMONT, COLO.

LocaTioNn.—In sec. 22, T. 51 N., R. 1 E., at highway bridge at Almont, Gunnison_
County, 300 feet above junction of Taylor and East rivers.

DRrAINAGE AREA.—440 square rmles (revised; measured on map of Colorado,
scale 1 : 500,000).

RECORDS AVAILABLE.—June 27, 1910, to September 30, 1922,

Gage.—Bristol float type water-stage recorder installed April 16, 1922, on down-
stream end of center pier; inspected by J. W. Brittain.

DiscEHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CONTROL.—Bed composed of small boulders and coarse gravel;
slightly shifting at long intervals. No well-defined control.
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EXTREMES OF DISCHARGE.—Mazimum stage during year from water-stage re-
corder, 4.15 feet at 7 a. m. May 30 (discharge, 2,420 second-feet); minimum
discharge occurred during winter.
1910-1922: Maximum stage recorded, 5.0 feet on June 9, 1920 (discharge,
3,760 second-feet); minimum stage, 1.2 feet several days during August,
1913 (discharge, 50 second-feet).

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

Diversions.—No court decrees for diversions from Taylor River.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation permanent; affected by ice during winter.
Rating curve well defined. Gage read to hundredths twice daily from Oc-
tober 1 to April 18. Operation of water-stage recorder satisfactory April
19 to September 30. Daily discharge ascertained by applying to rating
table mean daily gage height determined from two daily gage height readings
or inspection of recorder graph. Records excellent except for periods affected
by ice, for which they are fair.

Drischarge measurements of Taylor River at Almont, Colo., during the year ending
September 30, 1922

Date Made by— ]g;gglft cl?a?ge l Date Made by— h%?:ft cgl);rsge
: Feet | Sec-ft. [ Feet | Sec-ft.
Qct. 23 [ J. B.Spiegel...._...._. 1.99 187 || May 22 3.15 1,010
Dec. 9| T.J. Watkins s1.63 78 [ Jualy. 9 2.64 576
1 doo oo - a2 68 155 13 2. 56 404
-do.. 192 158 || Sept. 7 2.04 200

L5 [, 1.85 138

& Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Taylor River at Almont, Colo., for the year

ending September 30, 1922 J .
i

Day Oct. | Nov.| Dee. | Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept.
PO ©3| sl . 153! 153| s65|1,630| o15| 4s0] om0
2 [T 163 | 185 163 | 1531 153 | “605|1,560 | 825| 413| 270
E 159 | 185|b 98|t 149 153 15| 673 |1,700| 780| 375| 48
4TI 156 | 185 | 179|825 | 1,700 5| 350 256
5. Il 179 | 182 o | 179 |1,030 | 1,700 | 735| 325| 234
B 205 | 179 | 153 (1,280 (1,930 735| 808| 217
7. 205 | 179 | 169 | 1,290 | 2,010 | 690 | 266| 209
: T 205| 1831 80 15 181 2,170 | 605| 243 | 205
9. Il 205 | 148 111 | 153 | ‘o4z |2170| s65| 248 201
0.1 205 | 137 | 11| 83| L@ 85| 206 180
SV ISR 205 | 126 | 18| 762|1,980| 648| 261 185
120000 205 124 ! 142 589 |1,930, 565| 266 185
1B 205 | 116 153: 137| 589 | 1,930 | 486| 3253 | 185
1 LTI 205 | 116 153 | 153 148! 605 |1,850| 457 | 281 185
BT 205 | 118 153 142 648|1,700| 430| 320| 185
16 205 | 116 153| 140 573 |1,490 | 413 ] 308| 185
v 205 153 145| 690 1,360 | 394 | 394| 185
18I 201 [\ it @ 153 131| 9061,490| 394 387! 175
T I 185 153 | 142 | 960|1420| 39a| 368| 163
20 110100 182 153 | 150 | 980 |1,420| 413| 350|. 159
A | 169 163 45| 169, 1,120 | 1,200 | 406{ 320| 183
20 [T 169 . 159 | 137 | 295(1,120|1,290| a87| 314 153
______________ 179 [} 104 48| 252:1,200| 1,170| 335| 276| 153
94 I 185 : 166 208 1,560 | ,170| 325| 276 158
25,1 185 ‘ 166| 320 1,780 | 1,120 | =202 | 266| 156
Y S 185 153 | 3382010 1,060 9281| 248| 169
27, LTI 185 153 | 3142170 '960| 208| 261| 163
.............. 185 L pia || o 153 | 330 (2170 915| 331 | 276| 175
b 185 153 | 420(2,170| 960 387 | 276| 179
E L 185 153 | 503 | 2,170 | 960 387 | 276| 169
31T 185 oo . 153 |oceonnn 1,630 ooorm. 50| 270l ...

Nore.—Stags-discharge relation affected by ice Now. 17 to Feb. 25, Mar. 4-12; discharge based on tem-
perature, gaga-height record, and two discharge measurenients. . Braced figutes show mean discharge for
periods indicated.

'
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Monthly diseharge of Taylor River at Almgg,;,.Colo,,, Sor the year ending Sepiember

3

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

August, LI T 450 243 305 18, 800
September .- I I TIIIIITTIITIIIITIIITIU 270 153 190 11,300

The year. .. .o cmicens 2,170 | ... 398 288, 000

GURNISON RIVER NEAR GUNNISON, COLO.

LocarioN.—In sec. 3, T. 49 N., R. 1 W., at highway bridge 2 miles southwest
of Gunnison, Gunnison County. Nearest tributary, Tomichi Creek, enters
1 mile below.

DrAINAGE AREA.—1,010 square miles (measured on map in Hayden’s atlas).

RECORDS AvarLABLE.—November 27, 1910, to November 30, 1914; April-27,
1916, to September 30, 1922,

Gage.—Chain gage on downstream side of bridge; datum lowered 1.00 foo®
October 15, 1918; read by C. W. Chinery.

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

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders.
Control at well-defined rapids below bridge; somewhat shifting. Banks
not subject to overflow except during extreme high stages.

EXTREMES OF DISCHARGE.—Maxithum stage recorded during year, 4.4 feet at
7 a. m. May 30 (discharge, 5,200 second-feet); minimum discharge occurred
during winter.

1910-1914; 1916-1922: Maximum discharge, 11,400 second-feet June 13,
1918; minimum discharge, 126 second-feet on January 2, 1919.

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

Diversions.—Court decrees for diversion of 274 second-feet of water from
Gunnison River between this station and forks at Almont. :

ReGuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
fairly well defined rating curves used October 1-to May 30 and May 31
to September 30. Gage read to half-tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating tables except
period April 1 to May 30 when shifting-control method was used. Records
good except for period affected by ice and period of shifting control for
which they are fair.
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‘Discharge measurements of Gunnison River near Gunnison, Colo., during the year
ending September 30, 1922

_ Gage | Dis- — Gage | Dis-
Date Made by- height | charge Date Made by height | charge
. Feet | Sec.-ft.
May 22 | Robert Follanshee....| 3.18 2,750
Jupe 11 |._... U0 Lo TR -/ 3.91 4,010
July 15| M., B. Arthur.. 4 L94! 174
Sept. 8 ... Lo [ S 1.38 358

4 Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Gunnison River near Gunnison, Colo., for the year
ending September 30, 1922

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

30| 810 270 | 1,470 | 3,750 | 1,820 | 650 | 360

30 | 32 285 270 | 1,610 | 3,150 | 1,660 | 740 | 360

370 | 310 205 |} 262 | 334 |1,680 | 2,050 | 1,520 | 695 | 360

358 | 300 12| 1840 {3,350 | 1,370 570 4%

370 | 310 202 412 | 2,420 | 3,550 | 1,300 | 570 | 425

218

T 358 | 310 382 2,050 | 3,750 | 1,300 | 532 302
7o 370 | 300 370 | 3,330 | 3,7e0 | 1,240 | 495 | 360
N 370 | 310 382 | 3,140 | 4,350 | 1,050 | 495 | 354
9. Il 370 | 310 382 | 2,420 | 4,350 | 1,050 | 460 | 360
10T 370 | 300 s |l 20| 2250 | 3,350 | 1,240 | 532 | 344
i8R 358 | 310 265 382 | 1,760 | 3,550 | 995 495! 310
12 I 32| 310 352 | 1,610 | 3,850 | 995| 460| 300
13T 310 | 32 334 | 1,610 | 3,550 | 940 | 495| 290
140 310| 310 . 205 | 1470 | 3,550 | 788 | 32| 280
NI 322 300 - 322 | 1,610 3,350 | 740| 50| 260
16 310 | 310 225 | 398|1,780 2,950 | 695 | 632| 260
17T 322 228 | 1,780 | 2,760 | 740 | 532 | 255
W8I 310 || g6 316 | 2,600 | 2,760 | 695| 50| 255
19, 0TI 370 398 | 2,600 | 2,760 | 650 | 570 | 250
D I 322 w10 | 376 (2780 | 2760 | 695| 532 236
2. | 810 240 | 3882780 | 2,58 | eso| s32| 227
D R 310 521 | 2,780 | 2,580 | 605 532 213
23, I 310 |4 260 279 504 [ 3,160 | 2,580 | 570 | 495| 208
94 1T 310 770 | 3,650 | 2,580 | 532 | 460 | 208
26, 11T 310 §20 13,050 | 2,400 | 532 | 425( 208
b 300 260 920 | 4,160 | 2,400 | 495 | 392 217
o7 LI 285 op7 | 820 | 4360 | 5230 | 460 | 3021 27
D 310 |} 250 870 | 4580 | 2,060 | 460 | 360 | 27
D I 310 973 | 4780 | 1,820 | 32| 360| 222
30,001 300 1,200 | 4,780 | 1,820 | 570 | 302 227
31 I s00 ... ) Iy I 3,950 |- oo 570 | 392 ) ..

Note.—Stage-discharge relation affected by ice Nov. 17 to Mar. 31, discharge based on témpetature

and gage-height records

three

mean discharge for perioés indic

ated,

discharge measurements, and observer’s notes. Br:

aced figures show



COLORADO RIVER BASIN ’ B 4§

Monthly discharge of Gunnison River near Gunnison, C’olo for the year ending
September 30, 1922

i

. Discharge in seeond-feet - ‘
_ Run-off in
Month . acre-feet
Maximum | Minimum | Mean
370 383 | o 20,400
L7283 1 16,800 .

238 14,600
268 16, 500

304 16,900

250 15,400

494 29, 400

2, 760 170,000

3, 180, 000

889 54,700

31,200

287 17,100
805 583, 000

GUNNISON RIVER NEAR GRAND JUNCTION, COLO.

Locarion. ——~In NW. Y{ sec. 35, T. 1 8., R. 1 'W., half a mile below the Redlandsk
Co.’s canal and 2 miles above mouth of river and Grand Junctlon, Mesa
County; below all tributaries.

DRrAINAGE AREA.—8,020 square miles (revised; measured on map of Colorado,
scale 1 : 500 000)

RecorDps AvAILABLE.—April 1, 1917, to September 30, 1922. From October 19,
1894, to December 21, 1895 and May 2, 1897, to September 30, 1899 sta-
tion maintained near mouth

Gage.—Vertical staff at left bank a quarter of a mile below canal mtake, read
by employee of Redlands Co. LA

DiscHARGE MEASUREMENTS.— Made from car and cable at gage sectlon

CHANNEL AND coNTROL.—Bed composed of compact gravel; permanent. Con-
trol at rapids 500 feet downstream; practically permanent. Banks high
and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year at river station;-
11.3 feet at 5 p. m. May 7 (discharge, 22,000 second-feet); mmlmum dis-
charge, 8 second-feet from September 18-30.

1917-1922: Maximum stage recorded, 14.95 feet at 8 a. m. and noon
May 23,1920 (discharge, 35,300 second-féet); minimum dlscharge that of
September 18-30, 1922.

Ice.—Stage-discharge relation affected by ice. for short perlods

Drversions.—Below all diversions from Gupnison River. Most of water dl-
verted through Redlands Canal is for pumping and is returned. to Colorado:
River below Gunnison River.

CoMBINED FLow.-—Combined flow of Gunnison River and Redlands power canal
represents flow of Gunnison River which enters Colorado River, less about
25 second-feet which is used during irrigation season.

Accuracy.—Stage-discharge relation permanent; not affected by ice dunng
winter. Rating curve well defined. Gage read to half-tenths twice daily...
Daily discharge ascertained by applymg mean daily gage height to- rating
table. Records excellent. o

CoopreEraTioN.—Daily gage-height record for statlon on river and complete
records for power canal furnished by Redlands Co. .
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Discharge. measurements of Gunnison River near Grand Junciion, Colo., during
the year ending September 30, 1922

' — (Gage Dis- _ Gage | Dis-
Date Made by height | charge || Date Made by height | charge

Feet | Sec.ft. Feet | Sec-ft.’
Jan. 27 | F.C.Snyder e _..__.__ 2.55 58 F. C. Snyder. 10.56 | 19,200
Mar. 27 |..... Lo I 3.40 1.48 257
Apr..6 | J.H.Bailye.____._____ 3.90 .51 L%
May 12 | F.C.Snyder.....__..__ 6.98 ’

s 8tate hydrographer. . bEstimated.

Daily discharge, in second-feet, of Gunnison River near Grand Junction, Colo., for
the year ending September 30, 1922

Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug, | Sept.
1,460 | 1,300 | 830 | 1,100 | 1,100 | 12,200 | 14,900 | 4,960 | 2,500 119

1,460 | 1,350 { 830 | 1,100 | 1,010 | 12,200 | 12,500 | 4,440 { 1,300 | 108

1,370 | 1,400 | 830 | 965 |- 1,250 | 12,800 11,500 | 4,270 | 495 92

1,350 |'1,400 | 830 | 920 ["1,300| 14,200 {10,900 | 3,350 | 418 106
1,300 | 1,460 | 830 | 920.| 1,800 | 14,900 | 10,900 | 2,780 | 302 106

1,150 | 1,400 | 830{ 20| 2,240 | 19,000 | 11,500 | 2,500 | 302 50

728 | 1,400 830 | 875 | 1,680 | 21,700 | 12,500 | 2,500 | 260 50

083 11,400 | 830 [ 830 | 1,400 | 20,700 | 13,900 | 2,500:| 260 50

1,300 { 1,060 | 1,350 | 848 | 830 | 1,250 | 18,300 | 14,500 | 1,620 | * 185 50
1,060 | 1,080 1,100 | 875 | 875| 1,560 | 14,200 | 13,900 | 1,510 | 119 50
1,250 | 1,060 | 1,120 |- 830 ; 875 | 1,250 [ 10,300 | 12,900 | 1,810 | 119 50
1,250 | 1,060 | 1,160 { 790 | 920 | 1,010 | 8,260 | 11,500 | 1,400 |- - 1191  80:
1,200 | 1,060 | 1,100 | 750 | 1,010 920 | 7,000 | 11,500 | 1,300 | 119], 20
1,200 | 1,060 | 1,060 | 642 | 1,010 | 875 | 6,540-| 11,900 | B80¢ 1197+ 20
1,150 | 1,080 | 938 | 750 | 1,060 | 790 | 7,000 | 11,500 | 550 | 151 20

|

1,150 | 1,060 ; 830 | 830 1,100 | 1,150 | 7,000 | 10,300 495 | 185 20
1,250 | 1,060 | 830 | &30 | 1,150 | 1,200 | 7,740,| 8,530 | '469 | 302 14
1,280 | 1,100 | 712! 875 11,300 1,800 | 10,600'] 8,000 | 304 ! 302 8
95 | 1,100 | 735| 920 1,350 | . 830 | 13,500 | 8800, 260 302/ .. .8
1,150 | 1,400 | 712 | 920 | 1,200 | 675 | 14,200 | 8,530 | 2007 347 8
1,220 | 1,430 690| 920!1,200| 67515600 8000 260 72| 8
1,250 | 1,250 | 675} 1,100 1,100 | 2,500 | 14,900'1 7,490 | 260 | 1,400 3
1,350 | 1,350 | 623 | 1,200 | 1,250 | 3,950 | 15,600 | 7,490 | 260 | 1,100 8
1,350 | 1,250 260 | 830 8
1,420 |-1,250 550 8
1,480 | 1,250 469 8
1,540 | 1,270 221 8
1,460 | 1,350 185 8
1,850 | 1,350 119 8
11,300 | 1,400 119 8
..... .| 1,350 19 ..

Monthly discharge of Gunnison River near Grand Junction, Colo., for the year

ending September 30, 1922

Discharge in second-feet !
Month e
s Maximum | Minimum | Mean ’
1,060: 3701 606 | 37, 306
1,540 966 1,260, 75,000
1,460 728 1,210 74, 400
1,460 4 - 610, |- 994 | ;. 61,100
1,3 . 642 923 | ' 51,300
1,860 { = '+t 830 1,180 | i+ 72,600
11, 500 . 675 2,500 | 154,000
21,700 | 7 6,540 14,400 885, 000
14,900 , 4,270 1  9,730.¢. .. 579,000
4,960 260 1,360 , 600
2, 500 119 453 27, 900
119 8 35.9 2,140
The Year. ... eeeeeeceeenn e 21,700 8 2,010 | 2,100,000
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Combined dmly discharge, in second-feet, of Gunnison River and Redlands Canal
near Grand.Junciton, Cola. for the year ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. ||Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. ;
1,350 | 1,460 | 1,300 830 | 1,100 1, 410 | 12,700 | 15,400 | 5,470 | 2,980 | 559
1,460 | 1,460 | 1,350' || 830 1,100 | 1,320 | 12,700 | 13,000 | 4,950 | 1,790 546
1,560 | 1,370 | 1,400 ;| 830 965 | 1,560 | 13,400 | 12,000 | 4,780, 070 532
1,250, | 1,360 | 1,400.|| 830 920 | 1,620 | 14,700 | 11,400 | 3,840 878 | 846
1,150 | 1,300 1,460 || 830 | 920 | 2,170 | 15,400 | 11,400 | 3,280 | 782 | 546
1,150 | 1,150 | 1,400 || 830 | 920 | 2,610 | 19,500 | 12,000 | 3,010 | 802 515
1,120 953 | 1,400 || 830 875 | 2,030 | 22, 000 | 3,000 %50 520
1,250 | 1,100 | 1,400;|| 830 830 1, 730 | 21,200 | 13,400 | 3,010 760 530,
060 | 1,300 | 1,060 | 1,3560'|| 848 ‘1,580 | 18,800 | 15,000 | 2,130 683 520°
1,000 | 1, 1,060 | 1,100/| 875 | 875 | 1,900 | 14,700 | 14,400 | 2,020 | 619.| 528,
1,010 | 1,250 {1,060 | 1,120/|| 830 875 | 1,500 | 10,800 { 13,400 | 2,020 617 §M)
1,040 | 1,250 | 1,060 | 1,100 ,340 | 8,720 | 12,000 | 1,910 | 619 510
1,040 | 1,200 | 1,060 | 1,100/|| v50 | 1,010 4 1,280 | 7,460 | 12,000 | 1,810 619 480
1,040 | 1,260 | 1,060 | 1,060 || 642 | 1,010 | 1,250 | 7,000 | 12,400 | 1,060 | 619 480
1,040 | 1,210 | 1,080 938 || 750 | 1,060 | 1,170 | 7,460 s 1,060 651 480
1,040 | 1,190 | 1,060 830 830 | 1,100 | 1,550 | 7,480 | 10,800 | 1,000 685 480
1,040 | 1,250 | 1,060 830 830 | 1,150 | 1,500 | 8,240 | 9,040 979 802 gg
1,040 | 1,820 | 1,100 | 712!\ 875 1,800} 1,690 | 11,100 | 8510 894! 802 | .. 468"
1,070 965 | 1,100 736 920 | 1,350.4 1,230 | 14,000 | 9,310 770 802 476
1,060 | 1,150 | 1,400 712 920 | 1,200 | 1,000 | 14,700 | 9,040 770 847 478
21 1,000 | 1,220 | 1,430 690 920 | 1,200 | 1,120 | 16,100 | 8,510 770 | 1,190 4
22 - 918 1,250 { 1,250 675,111,100 | 1,100 | 2,950 | 15,400 770 | 1, 4
23_ o} o919 1,320 1,350 | 623 11,200 1,250 | 4,410 | 16,100 770 | 1, 540 448
24 -| 883 | 1,350 | 1,250 610 |(1,220 | 1,400 | 4,560 | 18,100 | 7,510 770 | 1,270
25 820 | 1,420 1 1,260 662 || 1,250 | 1,800 | 5,420 3 7, 750 770 990 448
28. 1,120 | 1,480 | 1,250 300 | 1,860 | 5,780 | 18,800 | 6,210 690 909 468
27 1,420 | 1,540 | 1,270 200 | 1,860 | 6,560 | 19,500 | 6,210 | 738 | - 661
28 1,510 | 1,460 |,1,350 150 | 1,740 | 6,990 | 19,800 | 5,670 | 782 | 625 478
29 1,510 | 1,350 | 1,350 1,940 | 7,950 | 20,100 | 4,940 559 468
30. 1,420 | 1,300 | 1,400 1,510 |12, 19,200 | 4,760 | 1,560 | 559 468
31 1,400 -| 1,350 1,470 |ccmennn 18,100 |ueauanas 1,580 8569 |.cuuc e

Combined monthly discharge of G

nnison River and Redlands Canal near Grand®

Junction, Colo., for the year ending September 30, 1922

i

"
I Discharge in second-feet;
Run-off in
. Month acre-feet
Maximum | Minimum | Mean
October. 1,510 820- 1,070 | -65, 800
November._ . . -— 1, 560 965 1,200 | . 76, 800
December. ... v recaceccmcccameean 1,460 {° 953 1,220 *75,000
- —im 1,460 610 994 61, 100
...... 1,300 642 923 300,
cm—— 1,940 830 1,210 74,400
______ - 12, 000 1,000 2,980 | 177,000
..... 22,200 7, 000 14, 900 916, 000 |
15,400 4,760 10, 200 607, 000
3 A 5,470 690 1, 860 114,000 .,
AUgUSt e e emmeenan) e ——— 2,980 559 928 - §7,100..
September. . debmcoacm———- 559 448 493 |- 29, 300
The year .o.cooecoeeeaon A 22,200 | - 448 3,100 | 2,:300,00Q

EAST BIVER AT ALMONT, COLO.
Location.—In sec. 22, T. 51 N., R.1 E., at highway bridge at Alment Gunmson

County, 100 feet above 1unc;t10n of East and Taylor rivers.

DRAINAGE AREA.—295 square mi
Recorps AvaiLaBLE.—July 27,
v~ discontinued. From April 1
- at this point, gage being refe
GAGE.—Vertmal sbaﬁ’ on: downsx
Brittain. '

les (measured on Forest Service atlas).

1910, to April 30, 1922, when station - Wa,s
5. to October 8, 1905, a station was mamtamed
rred to different datum.

ream side of nght abutment, rea,d by J W
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DiscHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND coNTRoL.—Channel composed of small boulders and coarse'gravel.
Control shifting. -

EXTREMES OF DISCHARGE.—Maximum stage for the period October 1 1921, to

< April 30, 1922, 1.95 feet on April 30 (discharge, 650 second-feet); minimum
stage occurred during ice-affected period.

1910-1921: Maximum stage, 6.6 feet June 15, 1921 (discharge not com-
puted); minimum stage, 0.30 foot August 13, 1913 (discharge, 19 second-
feet).

Jor.—Stage-discharge relation aﬂ’ected by iee.

Dirversions.—Court decrees for diversion of 78 second-feet from East River.

ReguLATION.—~~None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice.
Rating curve well defined. Gage read to quarter-tenths twice daily. Daily
discharge ascertained by applying mean daily gage-height to rating table.
Records good except for period affected by ice, for which they are fair.

Dzscharge measurements of East River at Almont, Colo., during the year ending
September 30, 1922

Gage Dis-
Date Made by— height | charge
, . Feet Sec.-ft.
QOct. 23 | J. B, Spiegel . 0.88 9.
Dec. 9| T.J. Watkins_____ e, 99 58
Feb. 1 do ¢1.73 66 .
e Stage»discharge relation affected by ice. .

Dm,ly dzscha'rge, in second-feet, of East River at Almont, Colo., for the period
October 1, 1921, to April 30, 1922

Day A Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr.
1 16| 100 73
g I 16| 100 73
3 I 14| 100 7
4 12| 100 85
5. 112 98 | 97
58 62 64

6. 110 % 88
7.0 - 108 96 %
8 .. 104 o4 9
0] 91 64 100

10020 100 85 %4
... 100 84 91
12. o100 83 o7
132070 - 100 81 91
14001 100 81 20
150000 100 81 o7

63 70

16...- * 100 81 o4
1 100 81 69 85
180 100 81 60 86
19.7- [ 100 81 85
100 75 () 69 o
Aceeeean 100 75 65 2 120
2.7 2l 100 1B 69 157
2300 2 100 75 73 196
Y 100 75 ) 75 243
100 75 p. 7 303
100 5 65 ; ) 304

100 75 79 330

100 75 5 429

100 0 75 510

100 R | I | I 74 650

STi113 POt | RN | I A - I I—

NOTE. —»Stage—dischm}e relation affected by ice Nov. 20 to Mar. 16; discharge based on temperature and
fn e-height records, and two discharge measurements. Braced ﬂg'ures show mean discharge for periods
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Monthly discharge of East'River‘lat Almont, Colo., for the period October'1, 1921,
to April 30, 1922

. Discharge in second-feet’
-] Run-off in
- Month - acre-feet
| Maximum | Minimum | Mean
October. ... ...... i 116 100 108 6,330
November._...._. O OO A 100 70 83.7 4,980
December. . 62.1 3,82
T v i 64.0 3,040
February... 66.4 3,600
March. . ____ 79 68.4 4,219
April ; : 650 73 172 10, 200

TOMICHI CREEK AT SARGENTS, COLO.

LocarioN.—In NW. 14 sec. 28, T. 48 N., R. 5 E., at railroad bridge three-
" quarters of a mile west of Sargents, Saguache County. Nearest tributary,
Marshall Creek, enters a quarter of a mile above.

DRAINAGE AREA.—165 square miles (measured on map in Hayden’s atlas).

RECORDS AVAILABLE.—May 12, 1917, to September 30, 1922, when station was
discontinued.

Gage.—Stevens water-stage recorder; inspected by H. R. Aikin.

DisCHARGE MEASUREMENTS.—Made from highway bridge 1,000 feet downstream
or by wading near gage.

CHANNEL AND cONTROL.—Bed composed of gravel. Control 30 feet down.
stream at small rapids of compact gravel; fairly permanent.

EXTREMES OF DISCHARGE.—Mazimuin discharge during year 305 second-feet,
estimated, on May 28; minimum discharge oceurred during winter.

1917-1922: Maximum stage, 4.05 feet on June 9, 1921 (discharge, 792
second-feet); minimum discharge, 6 second-feet on December 16, 1920.

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

DiveRrsioNs.—A few small ditches divert water for irrigation above Sargents.

RecuLaTIiON.—None.

Accuracy —Stage-discharge relation not permanent; affected by ice. Rating
curve well defined. Operation of water-stage recorder was satisfactory
except for periods indicated in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating tables mean daily gage height
determined by inspection; of recorder graph. Records good except for
periods of missing gage-heights, for which they are fair.

Discharge measurements of Tomichi Creek at Sargents, Colo., during the year
ending September 30, 1922

— Gage | Dis- o Gage | Dis-
Date Made by height | charge Date Made by~ height | charge
Feet | Sec.-ft. . Feet | Secft.
Oet. 25 | J. B. Spiegel 2.29 44.9 || June 14 | Robert Follansbee. ... 2.95 163
Dee. 10 | T. J. Watkins.. 2260 20,6 || July 11 | M.B. Arthur___.____._ 2.19 44.4
an. 30 |-.._. 0 e e 23.40 26,3 || Sept. 6 (... 40 . . aiiol ememeies| 184 20.0
May 21 | Robert Follansbee......| 3.20 226 i

« Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tomichi Creek at Sargents, Colo., for the year
ending September 30, 1922

Day Oct. | May | June | July | Aug. | Sept. |- Day Oct. | May | June | July | Aug. | Sept
230 63 56 22 27 14

195 57 45 22 28 14

150 1 200 54 39 24 25 14
206 50 35 27 28 14

217 | 48 29 25 30 13

220 | 47 29 20 28 13

209 45 28 19 32 13

194 | 214 42 26 19 29 12
209 39 28 19 28 12

198 | 43 27 16 27 12

178 | 190 43 29 16 23 12
158 | 180 38 27 15 23 11
151 | 171 35| 28 15 23 10
151 | 153 34 27 15 23 10
153§ 135 32 26 15 g 10

Nore.—No gage-height record May 1-10, May 26 to J une 3, Aug. 30 to Sept. 5, and Sept. 13-24; discharge
basedL on ;gxxlxlmarison with flow of Cottonwood Creek near Buena Vista-and East Fork of Arkansas River
near Lea e

Monthly discharge of Tomicht Creek at Sargents C’olo , for the year endmg September

0,
Discharge in second-feet
Month . ; : - Ragtnegge}:n
. . | Maximum | Minimum | Mean |

October... 38 2,340
May 201 12,400
143 8, 510

38.5 2,370

28.8 1,770

September . 15.8 0

NoTE.—Mean discharge for October obtained by averaging five daily discharges.
.LAKE FORK AT LAKE CITY, COLO,

LocartioNn.—In sec. 34, T. 44 N., R. 4 W., at private bndge one-third mile above
Henson Creek, in Lake Clty, Hmsdale County.

DRAINAGE AREA.—126 square miles (mea,sured on topographic map).

RECORDS AVAILABLE.—April 21, 1918, to September 30, 1922.

Gage.—Vertical staff fastened to downstream side of right abutment of bridge;
read by Eugene Otis.

DiscHARGE MEASUREMENTs.—Made by wading or from bridge.

CHANNEL AND coNTROL.—Bed of stream composed of coarse gravel well com-
pacted. Control at small ra,plds 250 feet downstream; shifting during

... extreme high water.

EXTREMES OF DISCHARGE.— Maximum stage reeorded 2.62 feet at 7 a. m. and
6 p. m. June 8 and 7 a. m. June 11 (discharge, 1, 000 second-feet), minimum
discharge occurred.during winter.’

1918-1922: Maximum dxscha.rge recorded, 1,560 second-feet on June 12
and 15, 1921; minimum stage, 0.57 foot on Mareh 20 1919 (dlscha,rge,
10 second—feet)

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

Diversions.—Practically none which do not return to stream above station.
Court decrees for diversion of 22 second-feet below station.
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RecurarioN.—Flow régulated by Lake San Cristobal, located 4 miles upstream;
During low water, operation of power plant located
1 mile upstream, may influence discharge slightly.
Accuracy.—Stage-discharge relation not permanent; affected by ice. Three fairly
well-defined rating curves used October 1 to January 3, March 26 to August

" 31, and September 1-30. | Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating tables
except periods March 26 to April 13 and July 26 to August 31 when shifting-
control method was used.

area 1 square mile.

Discharge measurements of Lake Fork at Lake City, Colo., during the year ending
September 30, 1922

Date Made by— ﬁ?ggﬁt cl?a]fée Date Made by— lg?g& cllx)alrsée
T Vi K ”
Feetf | Secft. Feet | Sec.-ft.
Oct. 22 | J. B. Spiegel . __......_. 1.07 32.6 || July1p| M. B Arthur__________ 1.58 161
Apr. 18 | T.J. Watkins..__..._.. Eg . 26.7 || Sept.. 9./ een@O0 il .76 25,8
June 9 | Robert Follansbee.._._ 2. 51 946

Daily discharge, in second- feet of Lake Fork at Lake City, Colo., for the year ending

September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
50 25 | 21 14 19 162 613 535 154 60
49 25 28| 1 14 19 180 474 518 154 60
47 30 B My 12 22 208 442 474 137 60
47 25 2 35 526 450 125 62
47 25 28! 4 249 648 434 12 58
47 25 25 (| 66 368 755 434 114 48
49 26 25 1) 75 482 | 807 366 110 41
47 25 25 13 64 474 | 1,000 329 108 38
45 25 25 i 54 382 970 302 93 30
42 25 30 u 38 307 970 285 93 27
42 25 31 (|1 29 240 970 267 21 22
42 25 30 30 197 940 241 B 22
40 23 29 31 193 956 228 91 22
40 22 4 25 167 970 212 89 22
40 21 22 22 170 910 204 101 22
38 21 21 21 174 794 190 99 22
37 17 4 21 170 785 174 a1 22
37 20 26 161 12 27.0 . 212.|, 781.| .160 | 01 24
37 24 280 34 276 768 154 91 23
35 23 21 ) " 40 200 781 150 91 20
35 22 16 b4 318 768 154 89 20
33 21 13 13 58 1 ,334 766 144 81 25
33 21 13 81 368 703 140 79 44
36 22 21 106 442 679 130 71 44
37 21 22 132 535 613 120 68. 44
35| 92| = M 15| 125| 657 591| 18| 62 41
36 23 18 || 15 114 679 591 114 60 30
33 21 17 14 108 690 591 114 58 27
32 21 18 15 114 703 571 114 60 24
27 21 16 15 132 756 535 114 58 24
b2 N R, 14 18 [acue--- 755 |occcme- | 128 58 |occmmn

Norte.—Stage-discharge relation affected by ice Jan. 4 to Mar. 25; discharge based on temperature and
gage-height records and observer’s notes, Braced figures show mean discharge for periods indicated. .

»
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Monthly discharge of Lake Fork ai Lake City, Colo., for the year ending September
’ 2

0,
Discharge in second-feet
Month T

Maximum | Mipimum [ Mean i
50 2% 39.3 2,420
30 i) 2.0 1,370
31 13 ’;’?2) '27’ 1,360
g B Js
- ———- 14,1 867
132 19 58.0 37450
755 162 366 , 500
1,000 442 741 44,100
535 114 243 14, 900
154 58 93.0 5,720
62 20 34.3 2,040
The year.- .o e ceececcee N eeeee 1,000’ 139 100, 000

LEROUX CREEK NEAR LAZEAR, COLO.

Locarron.—In sec. 33, T. 13 8., R. 93 W., at highway bridge, 8 miles north of
" Lazear, Delta County. No important tributary within several miles.

DRAINAGE AREA.—52 square miles (measured on Forest Service atlas).

RECORDs AVAILABLE.—May 15, 1917, to September 30, 1922.

Gage.—Stevens water-stage recorder, referred to vertical staff fastened to face
on left bridge abutment; inspected by G. H. Henderson. .

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

CHANNEL AND CONTROL.—Bed composed of gravel and boulders, very rough.
Control 50 feet downstream; shifts during high water..

EXTREMEs OF DIsCHARGE.—Maximum stage during year from water-stage re-
corder, 3.85 feet at 6.30 p. m. May 27 (discharge, 1,360 second-feet); mini-
mum stage, creek practically dry during winter.

1917-1922: Maximum discharge, 1,420 seeond-feet June 17,1917, and .
May 29, 1921; minimum stage, creek practlcally dry during winter.

Ice.—No data. Practically entire flow of stream is stored in reservoirs during
winter. )

DiverstoNs.—Court decrees for diversion of 55 second-feet above station, of
which 33 second-feet are for diversion out of the drainage basin. Adjudi-
cated decrees for 290 second-feet, below station.

RuauLaTION.—Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow. Flow in nonirrigating season stored in
reservoirs on headwaters. Decrees for such storage amount to 606 acre-feet.

CoorerarioN.—Complete records furnished by State engineer.
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Daily discharge, in second-feet, of Leroux Creek near Lazear, Colo., for the year
) ending September 30, 1922

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
4.7 4.5 318 587 74 21 11
8.6 4.4 376 537 63 16 12
5.0 3.0 441 512 44 12 13,
3.5 3.0 464 562 39 9.2 25
3.3 3.0 664 562 42 88 22
3.5 3.0 769 537 35 8 4
3.5 3.0 8 488 41 10 8.0
3.3 3.0 488 488 40 10 5.6
2.8 3.0 283 441 43 T 12.0
2.6 3.0 196 346 45 4.0
3.5 3.0 119 251 47 11 1.2
4.4 3.0 89 236 40 8 L2
3.3 3.0 84 251 38| I8 L6
3.3 12 98 236 33 21 .8
3.3 12 105 163 32 21 .8
3.2 3.0 12 127 135 36 21 .8
3.0 2.0 12 222 127 40 22 .6
2.9 2.0 11 376 135 40 14 11
2.9 2.0 10 397 127 38 16 L0
2.9 2.0 11 441 119 38 17 W7
2.9 2.0 30 397 112 40 16 .7
2.9 2.0 67 537 106 37 14 .6
2.8 2.0 106 744 32 14 .6
3.0 2.0 144 856 92 27 14 .5
4.4 2.0 163 717 82 25 14 .5
4.4 2.0 144 717 75 23 .7 .5
3.7 2.0 119 856 73 30 7.1 .b
3.2 2,0 144 744 74 29 T48 .4
2.8 2.0 173 799 77 38 10 3
3.0 20 318 690 89 33 12 7
[ 3 Y5 PO S, 612 | ... 27 12 |aeaeae

Monthly discharge of Leroux Creek near Lazear, Colo., for the year ending September

30,
Discharge in second-feet .
Run-off in
Month acre-feet
. Maximum | Minimum | Mean
L 703 T U 8.6 2.6 3.58 220
November . 4.5 1.2 2.51 149
April 16-30 - cenl- P 97.5 2,900
May 856 84 464 28, 500
June.. 562 73 256 15, 200
July._ .. 74 23 38.4 2,360
Au 22 4.8 13 799
Septe: 25 .3 4.72 281

SURFACE CREEK AT CEDAREDGE, COLO.

LocarioNn.—About sec. 29, T. 13 8., R. 94 W., at Cedaredge, Delta County.
Nearest tributary, Mill Creek, enters 4 miles above.

DRAINAGE AREA.—43 square miles (measured on Forest Service atlas).

RecoRDps AvaiLaBrLe.—May 16, 1917, to September 30, 1922.

Gage.—Stevens water-stage recorder referred to vertical staff fastened to con-
crete abutment of footbridge 400 feet upstream from highway bridge in
Cedaredge; inspected by J. C. Rock. e

DiscEARGE MEASUREMENTsS.—Made from footbridge at gage section. T

CHANNEL AND CONTROL.—Bed composed of small boulders filled in behind
control which is old concrete weir, located 12 feet downstream. At high
stages water flows through overflow channel which may shift somewhat.
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'EXTREMES OF DISCHARGE.—Maximum discharge during year 660 second-feet
at midnight May 5; minimum discharge during winter when creek was prac-
tically dry.

1917-1922: Maximum stage, 1.8 feet at 7 a. m. May 24, 1920 (discharge,
715 second-feet) ; minimum stage during winter is practically zero.

Ice.—No data. Flow very small as most of it is stored during winter.

Diversrons.—Adjudicated decrees for diversion of 142 second-feet above station,
of which 67 second-feet are for diversion out of the drainage basin. Adjudi-
cated decrees for 272 second-feet, below station.

RecuLaTION.—Alternate melting and freezing of snow in mountains caused
diurnal fluctuation during spring of year. Adjudicated decrees for storage
of 8,140 acre-feet on headwaters. The storage and release of this water
changes the natural flow.

CooreraTioNn.—Complete records furnished by State engineer.

Daily dzscharge, in second-feet, of Surface Creek ot Cedaredge, Colo., for the year
ending September 30, 1922

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept
11 0.6 182 245 77 10 26
12 30 P 300 245 4 27 32
10 1.0 330 240 68 22 20

8.4 1.4 400 240 60 29 25
10 L8 {caae 450 270 88 23 25
11 N I 540 200 | 60 23 25
11 B 520 270 68 20 22

8.4 N I 400 210 | 65 17 21

7.2 14 ... 240 230 60 17 18

5.2 2.2 150 180 60 26 17

5.2 2.2 100 160 62 20 17

4.6 1.0 72 160 | 43 27 15

5.2 .6 140 | 35 34 13

7.2 .6 72 114 77 35 9.4
18 .6 72 100 34 |. 9.4

3 .6 84 77| 41 51 8.3

2.2 .6 130 77 37 46 7.2

2.6 1.4 210 688 50 37 5.6

2.6 2.2 7 57 38 50

3.0 3.0 230 77 45 33 6.7

3.0 1.2 270 77 45 32 11

3.4 1.0 200 77 37 27 15

2.2 7 320 77 22 20

.5 .4 310 771 16 22 18
.6 .3 310 71| 18 2| M
.6 2 PO 340 68 35 40 14

1.0 2 62 320 60| 39 42 14

1.0 2 82 290 66 27 26 15

L0 2 106 200 66| 23 26 14

.6 2 166 290 88 8.8 39 12
Y T P NN 280 |_______. 6.7 87 |ececeaan

Monithly discharge of Sur:face Creek at Cedaredge, Colo., for the year ending September

b

Discharge in second-feet
: Run-off in
Month : acre-feet
Maximum | Minimum | -Mean
QOctober —- - o 18 0.5 5.24 322
3.0 .2 .95 56.5
50 72 261 16, 000
290 60 142 8,450
88 6.7 47.3 2,910
51 10 29.2 1,800
32 5 15.8 940
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} ONCOMPAHGRE RIVER AT OURAY, COLO.

5

LocaTion.—River: In sec. 31, T. 44 N., R. 7 W,, in box canyon a short distance
upstream from highway bridge half a mile south of Ouray, Ouray County.
Nearest tributary, Canyon Creek, enters 150 feet below; nearest tributary
above is Bear Creek.

Power-house flume: In tailrace of power-house flume in Ouray about
100 feet upstream from entrance to river. Water diverted from Uncom-~
pahgre River above river station.
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