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SURFACE WATER SUPPLY OF PACIFIC SLOPE
i BASINS IN CALIFORNIA, 1923

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting records of
measurements of flow made on streams in the United States during
the yesar ending September 30, 1923.

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

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

The work was begun.in 1888 in connection with special studies
of water supply for irrigation. Since the fiscal year ending June 30,
1895, successive appropriation bills passed by Congress have carried
the followmg items:

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

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

Annual appropriations for the fiscal years ending June 30, 189561924

1895 e e ccmmmcmcemma—————————— $12, 500. 00
1806 - e e e m s 20, 000. 00
1897 to 1900, inclusive . o c oo cdeeee e 50, 000. 00 .
1901 to 1902, inclusive - - oo 100, 000. 00
1903 to 1906, inclusive - oo oo 209, 000. 00
1907 e e e e ————— 150, 000. 00
1908 to 1910, inclusive. . -« oo aee e 100, 000. 00
1911 to 1917, inclusive - oo oo oo oo 150, 000. 00
1918 e e nm—mcm—nm———————— 175, 000. 00
1919 e cmmmcmmcmmeam 148, 244. 10
1920 e e mce e m e m—————————— 175, 000. 00
1921 to 1923, inclusive. . - oo 180, 000. 00
1924 e mmmmmmmecm—m————————— 170, 000. 00

In this work many private and State organizations have cooperated,
either by furnishing records or by assisting in their collection. Aec-
knowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperation of
the second kind is acknowledged on page 5.

Messurements of stream flow have been made at about 5,600
points in the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1923, 1,590 gaging stations were

1



2 SURFACE WATER SUPPLY, 1923, PART XI

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. Information in
regard to publications relating to-water resources is presented in the
appendix to this report.

DEFINITION OF TERMS

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

“Second-feet’’ is an abbreviation for ‘“cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a funda-
mental 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 compariag run-off with
rainfall, which is usually expressed in depth in inches.

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

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 pomt on the
gage—the gage height at which water ceases to flow over the control.



SURFACE WATER SUPPLY, 1923, PART XI 3

EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1922, and ending September 30, 1923. At the first 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

qunE 1.—Typical gaging station

supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff or chain gage or from a water-stage recorder
that gives a continuous record of the fluctuations. Measurements of
discharge are made with a current meter. The general methods are
outlined in standard textbooks on the measurement of river discharge.
A typical gaging station, equipped with water-stage recorder and
measuring cable and car, is shown in Figure 1.

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

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
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results of discharge measurements, a table showing the daily dis-
charge 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 height and results 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
conditions 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 backwater. It gives also information as to diversions that
decrease the flow at the gage, artificial regulation, maximum and
minimum recorded stages, and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet
corresponding to the mean of the gage heights read each day. At
stations on streams subject to sudden or rapid diurnal fluctuations
the discharge obtained from the rating table and the mean daily
gage height may not be the true mean discharge for the day. If such
stations are equipped with water-gage recorders, the mean daily
discharge may be obtained by averaging discharge at regular inter-
vals during the-day or by using the discharge integrator, an instru-
ment 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 high-
est. 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 computations recorded in the remaining columns, which are
defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanency 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-
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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 curves “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
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be
subject to gross errors caused by the inclusion of large noncontribut-
ing districts in the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river
above the station. ‘‘Second-feet per square mile”’ and “run-off in
inches” are therefore not computed if such errors appear probable,
The computations are also omitted for stations on strearms 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”
published in the earlier reports by the Survey, should be used with
caution because of possible inherent sources of error not known to
the Survey.

Many gaging stations on streams ih the 1rr1gated areas of the United
States are situated above most of the diversions from those streams,
and the discharge recorded does not show the water supply available
for further development, as prior appropriations below the stations
must first be satisfied. To give an idea of the amount of prior appro-
priations, a paragraph on diversions is presented in each station
deseription. The figures given can not be considered exact but
represent the best information available.

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

COOPERATION

Investigation of the water resources of California is being carried
on by the United States Geological Survey in cooperation with the .
State in accordance with acts of the State legislature, approved
March 16, 1903, March 20, 1905, March 11, 1907, and April 22, 1909,
empowering the State authorities to enter into contracts with the
Director of the United States Geological Survey for the purpose.of
making topographic maps, gaging streams, and surveying reservoir



6 SURFACE WATER SUPPLY, 1923, PART XI

sites and canal locations for the conservation and utilization of the
flood and storm waters of the State. The work for the year 1923
was maintained in accordance with the contract signed by W. F.
McClure, State engineer. Additional funds for the maintenance of
river-measurement stations were furnished by the division of water
rights, Department of Public Works of the State of California,
through H. A. Kluegel, chief of the division during the year.

The entire expense of the stream-flow investigations in the Tuo-
lumne River basin for the Hetch Hetchy project is paid by the city
and county of San Francisco, through M. M. O’Shaughnessy, city
engineer. '

All stations in Los Angeles County are maintained in coopera-
tion with the Board of Supervisors, the Department of Agriculture,
represented by the Forest Service through F. H. Fowler and F. E.
Bonner, district engineers, and the Weather Bureau through H. B.
Hersey, meteorologist. Los Angeles County pays the cost of the
field work except for the services and expenses of one hydrographer
furnished by the Forest Service. The Geological Survey supervises
the work and compiles all stream-flow data for publication.

The stations in Santa Ana River basin are maintained in coopera-
tion with San Bernardino, Riverside, and Orange Counties through
their boards of supervisors. Cooperation is also furnished by the
Weather Bureau in maintaining precipitation stations.

Assistance in the maintenance of river-measurement stations was
furnished by Southern California Edison Co., San Joaquin Light &
Power Corporation, Pacific Gas & Electric Co., Western States
Gas & Electric Co., Snow Mountain Water & Power Co., Ed Fletcher,
and Southern Sierras Power Co. .

Many complete records of run-off, gage-height records, and dis-
charge measurements are furnished by various Federal bureaus,
private companies, and individuals who are interested in the water
resources of California. This cooperation is acknowledged and
explained in the descriptions that precede the records.

The work in Oregon was carried on under a cooperative agreement
with the State through Percy A. Cupper and Rhea Luper, State
engineers. Financial cooperation was furnished by the United States
Bureau of Reclamation, United States Office of Indian Affairs, The
California-Oregon Power Co., Talent irrigation district, and Fort
Klamath Meadows Co.

DIVISION OF WORK

The data for stations in California were collected and prepared
for publication under the direction of H. D. McGlashan, district
engineer, by William Kessler, F. C. Ebert, R. C. Briggs, Charles
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Leidl, C. J. Emerson, K. M. Kelley, Jarrett Oliver, H. C. Troxell,
Jesse Arnold, H. J. Tompkins, and M. H. Blote.

The data for stations in Oregon were collected and prepared: for
publication under the direction of F. F. Henshaw, district engineer,
assisted by G. H. Canfield, Wendell Dawson, K. N. Phillips and
A. L. Darr, hydrographer of the Bureau of Reclamation.

The records were reviewed and the manuscript assembled by
G. C. Stevens.

GAGING-STATION RECORDS

SWEETWATER RIVER BASIN
SWEETWATER RIVER NEAR DESCANSO, CALIF

LocatioN.—In SE. 1/ sec. 25, T. 15 8., R. 3 E., at Ellis ranch, 2 miles below
mouth of Guatay Creek and 114 miles below Descanso, San Diego County.

DRAINAGE AREA.—43.7 square miles (measured on topographic maps).

Recorps aAvaiLaBLE.—November 21, 1905, to September 30, 1923.

Gage.—Staff in three sections on left bank a short distance below intake of Ellis
ditch, and at the concrete and boulder control built in 1918. Previous
gages were in the same pool at or above the control. Read by W. E. Ellis,

DiscHARGE MEASUREMENTS.—Made from cable 125 feet above gage or by wading,

CHANNEL AND CONTROL.—Channel is sand and fine gravel; bed shifting. Banks
are high and not likely to be overfiowed. A control of boulders and con-
crete wag built in 1918,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.09 feet in
afternoon of December 14 (discharge, 103 second-feet); minimum stage, 1.38
feet September 20 (discharge, 0.3 second-foot).

1905-1923: Maximum stage not known, ocourred January 27, 1916 (dis-
charge, about 9,870 second-feet); stream dry during a part of the years
1910, 1911, 1913, and 1916.

Diversions.—About 0.5 second-foot is diverted above gage for irrigation on
Ellis ranch.

ReauraTioN.—None.

Accuracy.—Stage-discharge relation changed slightly December 14. Rating
curves fairly well defined. Gage read to hundredths twice a day. Daily
discharge .ascertained by applying mean daily gage height to rating curve.
Records good.

Discharge measurements of Sweetwater River near Descanso, Calif., during the year
ending September 30, 1923

Do | ststorr— | G| Do | pue | mene— | S| B
Sec.-ft. ’ Feet | Sec.~ft.
Oct. 8 0.4 1.93 .1
Dec. 2 3.4 .77 3.3
Feb. 4 16 150 .7
Mar. 16 13 Sept. 14 142 .3
Apr. 22 15

s Employee of Cuyamaca Water Co.
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Daily discharge, in second-feet, of Sweetwater River near Descanso, Calif., for the
year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.4 0.8 1.3 5 35| 18 12 1 3.7 1.2 0.5 0.5
97 L0 [ 5 181 25 23| 11 3.6 1.4 5 4
8| L1| 29| 5.5 18| 40 320 10 42| 11 .4 .4
.4 2.3 14 5 13| 34 20 9.5 3.6 1.1 .5 .6
.6 2.1 1.9 5.5 121 32 36 3.6 1.0 N o5
.6 2.2 3.5 5 10 26 35 8 3.0 .9 .6 .4
.8 1.8 8.5 4.8 40| 24 30 8 3.2 1.1 .5 b
.8 2.0 0.5 5.5 36| 17 15 il 2.6 .7 .5 .7
.8 2.0 6.5 4.8 47| 16 14 8 2.6 .6 .& .6
.8 5 7.5 4.6 38| 15 14 7 2.4 .6 .5 .8
.9 3.4 13 4.8 42| 14 18 7 2.8 .6 .6 11
.8 23! 12 4.8 371 14 14 7 2.4 .5 .5 2.3
71 16| 2 5 3B M up 7 2.5 .5 .5 1.1
.81 L6 85 5.5 36| 12 4] 7 2.0 6 .5 5
.8 18| 24 5.5 3¢ | 12 4| 5 2.5 [ .6 .5
9| L5| 19 5 32| 11 15| 6 2.5 5| .8 .5
1.0 14) 12 5 36 12 15 6 2.1 5 .5 .5
.9 L5l 14 5.5 36| 12 21 5.5 L9 [ .5 .6
8| L4 12 5 28| 12 18 55| 21 5 .8 4
1.0 1.6} 12 5 23 9.5 18 5 19 5 .6 .3
8| Lol 1 5 20| 12 7 5 1.7 N{ N .3
1.0 1.9] 10 4.6 20| 12 16 5 1.4 1.2 .5 )
.9 L8 7.5 5 20| 12 16 4.3 1.8 12 .5 .6
.9 1.8 7 5.5 20 11 14 5 1.7 L0 N .6
Lo L7| 7 10 2] 12 4| B55] 1L4] L0 .5 .1
.9 2.0 7 10 14 5 1.7 .8 .5 1.1
9 L4 7 11 - 13) 55| L5 .5 .5 .6
1.0 1.9 7 11 12 5 L7 N .4 .6
1.1 1.4 7 11 12 5 18 .5 .4 .5
1.0 1.4 7 ¢l 11 5 1.5 .0 .8 .5
A I O, 7 10 Jaaeeaas 4.6 |ameanee b [ ; 3% S

Monithly discharge of Sweetwater River near Descanso, Calif., for the year ending
September 30, 1923

Discharge in second-f
Month T8 d d-feet Run-off in

Maximum | Minimum | Mean | 2crefect

Octob .- - 1.1 0.4 0.82 50.4
November . .aeeeooeoooo . - 5 .8 1.85 110
85 L3 11.8 726
41 4.6 7. 55 | 464
47 10 21.5 1, 530
40 9.5 15.9 978
36 11 18.1 1,080
11 4.6 6.64 408
4.2 1.4 2.38 142

L4 .5 .76 48.7

.8 .4 .52 32.0

11 .3 .97 57.7
85 3 7.75 5, 620

SAN DIEGO RIVER BASIN
SAN DIEGO RIVER NEAR SANTEE, CALIF.

LocarioN.—At Loop dam site, 134 miles below Oak Canyon and old Mission
Dam and 6 miles west of Santee, San Diego County.

DRAINAGE AREA.—375 square miles (measured on topographic maps) at former
station at old Mission Dam.

RBCORDS AVAILABLE.—May 25, 1912, to September 30, 1923 (record not com-
plete). Previous to November 10, 1920, station was at old Mission Dam.

Gace.—Water-stage recorder on right bank installed November 10, 1920.

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

CHANNEL AND CoNTRoL.—Solid rock formation forces ground water to surface
above dam. The old Loop Dam serves as part control.
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EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 1.70 feet at 11 a. m. December 14 (dzscharge, 360 second-feet);
stream practically dry during summer.

1012-1923: Maximum stage recorded, 25.1 feet January 27, 1916 (dis-
charge, 70,200 second-feet); stream practlcally dry for several months each
year except for a small amount of ground water forced to surface by rock
formation.

Drversions.—See Cuyamaca Water Co.s flume near Lakeside. Water for
irrigation is pumped from wells along the river above and below Lakeside.

RecuraTioN.-—Water is stored at Cuyamaca Reservoir on Boulder Creek.

Accuracy.—Stage-discharge relation changed slightly from time to time on
account of sand on control. Standard rating curve well defined to 2,500
second-feet and extended above. Water-stage recorder gave excellent gage-
height record. Daily discharge ascertained by shifting-control method
estimated May 20 to 25. Records good:

CoorerATION.—Qage-height record and results of several discharge measure-
ments furnished by Cuyamaca Water Co., Ed. Fletcher, manager.

Discharge measurements of San Diego River near Santee, Calif., during the year
ending September 30, 1923

Date Made by— h(g? A clll)a%e Date Made by— h(e}{?; et clﬁl:;e
: Feet | Sec.-ft. . Feet | Secft.
Dec. 16 | F. E. Green 6. ..o 0.70 55 Mar. 23 0.56 18
Jan., 24 |......do. .46 3.6 Apr. 3 .74 56
Feb. 4 |...-- (¢ L . .72 59 19 .76 63
13 do .96 | 105 28 .60 238
b1 do. .61 31 May 9 .30 .3
Mar. 6 94| 102 19 25 .3
13 .68 45 31 07 .03
19 .59 27

« Employee of Cuyamaca Water Co.
Daily discharge, in second-feet, of San Dw%o River near Santee, Calif., for the year

end'mg September 30, 1923
Day Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May

1 0.2 1.1 134 31 21 1

e ettt e a———————m—m——|m——————— .2 .8 96 41 35 13
3-- .3 .4 68 61 53

... .2 .4 53 | 207 72 4.4

5. 2 b 47 | 179 45 L2

6. .2 N 391 113 37 .6

7 .3 .5 35 26 49 .1

8. .2 .4 37 78 57 .5

9. .2 .4 61 72 41 .3
10 .4 .4 78 61 37 .3
11. .3 .4 61 61 45 .3
12, .3 .4 08 55 57 .4
13 ——— 1.1 .4 115 47 45 .4
14 130 .4 127 41 39 .b
15 18 .3 106 31 35 .4
16. 51 .3 85 31 35 .3
17, 39 .3 72 31 31 .3
18. 37 .3 64| 28 49 .3
19. 30 3 51 28 61 .2
20 e cetc e emenermecamm—————————— 16 .3 45 26 57 .2
%, 6 .3 41 24 43 .1

- L5 .3 37 21 43 .1

23 L4 .4 31 18 39 .1
24 1.4 L2 30 16 33 .1
25 L4 3.0 26 12 28 .1
26 L3 7.5 26 12 28 lemae
7 S 0.2 L1 9 28 9 | 30 |cccmmean
28, . .2 .8 12 30 9 | 28 |eemeeuan
29 .3 1.2 [ N IO 76| 24 |camcaes
30 4 11| 18 |iooo.. 6 | 21 |eeea.
31 LO| 134 6

Norr.—Stream practically dry Oct. 1 to Nov. 26 and May 26 to Sept. 30.
57284—28—2
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Monihly discharge of San Diego River mear Santee, Calif., for the year ending
September 30, 1923

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

November..._..__....... 0.4 0 0.04 2.4
December. 130 .2 14.3 879
January. - 134 .3 6. 47 398
February. .. 134 26 615 3,420
BT €21 () o 207 6 47.0 2,890
April 72 21 40.6 2,420

ay. 16 0 1.61

The year. 207 0 13.9 10, 100

Nore.—No flow during months for which no record is given.
BOULDER CREEK NEAR JULIAN, CALIF.

LocaTtion.—At outlet of Cuyamaca Reservoir, in Cuyamaca grant, 7 miles
south of Julian, San Diego County, and 12 miles above mouth of creek.

DRrAINAGE AREA.—12.0 square miles (measured on topographic map).

RECORDS AvaILABLE.—June 19, 1912, to September 30, 1923.

Gaae,—Vertical staff on right side of weir box, 314 feet above a 6-foot Cippoletti
weir, and 100 feet below outlet gates of reservoir. Zero of gage is at eleva-
tion of crest of weir. Gage read by watchman at dam.

DiscHARGE MEASUREMENTS.—Made by wading near weir. On account of veloc-
ity of approach, it has been necessary to rate wier.

ConrtrorL.—Cippoletti weir acts as control.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 14.0
second-feet July 30-31, August 1, September 25-29; stream dry several
months during year.

1912-1923: Maximum mean daily discharge, 1,877 second-feet January
28, 1916. No water is released from reservoir except when needed for Cuya-
maca Water Co.’s flume.

Diversions.—None.

RecuratioN.—Flow completely regulated by operation of outlet gates of reser-
voir. Cuyamaca Reservoir, completed in 1886 and enlarged in 1894, has a

+  capacity of 11,400 acre-feet. From the reservoir the water flows 1214 miles
down the natural channel of Boulder Creek and San Diego River to the
intake of Cuyamaca Water Co.’s flume.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hundredths daily; additional observations are made
when reservoir gates are changed. Records excellent.

CooreraTioN.—Gage-height record and results of discharge measurements fur-
nished by Cuyamaca Water Co., Ed. Fletcher, manager.

The following discharge measurements were made by F. E. Green:
July 18, 1923: Gage height, 0.59 foot; discharge, 11 second-feet. .
September 15, 1923: Gage height, 0.54 foot; discharge, 9.8 second-feet.
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Daily discharge, in second-feet, of Boulder Creek near Julian, Calif., for the year
ending September 30, 1923 .

Day Oct. | June | July | Aug. | Sept. Day Oct. | June | July | Aug. | Sept.
85 | eeen 9.2 14.0 11.0 6.0 56| 11.0| 12.8 9.5
8.5 9.2 110 11.0 6.0 56| 1.0 12.8 9.5
8.5 |.eaans 9.2 110 9.8 6.0 751 10.8 | 12.8 9.5
8.5 | s 9.2 11.0 9.8 6.0 7.5 10.8 | 12.8 9.5
8.5 1.0 11.0 12.8 6.0 7.5 10.8) 12.8 9.5
8.5 1.0 | 11.0 9.8 6.0 751 10.8 | 12.8 9.5
8.5 2.2 1.0} 12.5 9.8 6.0 3.9 10.8 | 1L0 9.5
8.5 43| 1.0 12.5 9.8 5.0 3.9 10.8) 110 9.5
8.5 4.3 11.0| 12.5 9.8 5,0 3.9 10.8 | 11.0 11.0
8.5 4.3 1L.0]| 12.5 12.5 50 3.9 10.8( 11.0 14.0
8.5 4.3 1.0} 12.5 12.5 5.0 6.8 10.8 | 110 14.0
7.2 3.9 1.0 12.5 9.8 5.0 6.8 12.2! 110 14.0
6.0 3.9| 1.0 12.5 9.5 6.8 12.2| 11.0 14.0
6.0 3.9 1L0| 12.5 L 20 1 U RN PR 9.2 13.7| 1.0 14.0
6.0 56| 11.0] 12.5 9.5 9.2 140} 110 6.0

..... 140 1L0 [oceeenn

No1E.—~No flow on days for which no discharge is given.

Monthly discharge of Boulder Creek near Julian, Calif., for the year ending Sep-
tember 30, 1923 :

Discharge in second-feet
Run-offin
Month acre-feet
Maximum | Minimum | Mean
October. 8.5 0 5.99 368
June 9.2 0 . 4.41 262
July. 14 9.2 1.1 682
August. . 14 11 11.9 732
September.- 14 6 10.7 637
The year. 14 0 3.70 2,680

Note.—No flow during months for which no record is given.
BOULDER CREEK NEAR LAKESIDE, CALIF,

Locarion.—In NW. 4 sec. 12, T. 14 S., R. 2 E., just above junction with San
Diego River and 14 miles northeast of Lakeside, S8an Diego County.

DRAINAGE ARBA.—33.5 square miles (measured on topographic maps).

RECORDS AvamLABLE.—August 12, 1912, to January 26, 1916, and October 1.
1919, to September 30, 1923. .

Gage.—Vertical staff on right wing wall of a short, lined section of channel.

DiscEARGE MEASUREMENTS.—Made by wading or from foot plank. -

CHANNEL AND coNTrOL.—Sand and gravel, shifting. Control is a short, lined
section of channel. Stage-discharge relation-is affected at times by the
collection of gravel at & ford just below the lined section. This gravel is
removed frequently. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.40 feet in
afternoon of December 14 (discharge, 61 second-feet); minimum stage
0.09 foot November 22 (discharge, 1.0 second-foot).

1912-1916; 1919-1923: Maximum stage 9.5 feet, high-water mark of
January 27, 1916 (discharge, about 3,000 second-feet); no flow July 2-8,
1914, and October 10-14, 1919.

Diversions.—None.

REeguration.—Water is stored at Cuyamaca Reservoir and released during low-
water period. See Bouldér Creek near Julian.,
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Accuracy.—Stage-discharge relation not permanent. Rating curves well defined.
Staff gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table, or by shifting-control
method. Records good.

‘CooPERATION.—QGage-height record and results of discharge measurements
furnished by Cuyamaca Water Co.

Discharge measurements of Boulder Creek near Lakeside, Calif., during the year
ending September 30, 1923

[Made by F. E. Green]

Gage Dis- Gage Dis- QGage | Dis-
Date hei?;%t charge Date height | charge Date beight | charge
Feet | Sec.-ft. Sec.-ft. Teet | Secoft.
Oct. 27------.- 0.32 4.7 20 June 1 0.16 4.2
.12 1.4 6.4 .20 5.0
.25 4.9 16 .29 11
.41 9.1 6.0 .32 12
.38 9.9 -

Daily discharge, in second-feet, of Boulder Creek near Lakeside, Calif., for the year
ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar, | Apr. | May | June | July | Aug. | Sept.
8 18 6.5 3.6 27 13 7.5 9 5 7.5 11 8.6
7.5 1.8 5.5 3.6 18 19 16 9 4.2 7 9 8.5
8 1.8 5.5 3.6| 13 35 18 8 a8l 7 9 9.5
8 1.8 8.5 3.6 11 40 12 7 4.0 8 9.5 8.6
8, 2.0 7.5 3.3 13 29 12 7 42| 9 9 7.5
7.5 2.1 5.5 33| 11 20 12 7 4.0 8.5 9 7.5
7.6 2.3 85 3.1 9.5| 20 15 7 40| 9 9 9.5
7.5 2.3 12 2.8 9.5 18 15 6.5 5.5 9 10 7
7.5 3.9| 12 3.1] 12 17 13 6 6.5 9 11 7
7.5 6.5 10 28 12 15 13 6 6 851 11 10
7 4.7] 14 2.6 12 14 17 6 [ 85} 11 n
7 421 11 2.6 13 14 14 6 (] 851 10 1
7 3.6 30 28| 17 12 13 6 6 85 0.5 10
6 31| 61 2.8 17 11 13 7.6 6 861 10 8.6
8 2.6 46 2.8 16 11 12 7 6.5 85| 11 8.5
6 2.8 17 28| 16 11 1 (] 7 85| 10 8.5
5.5 26| 14 28] 18 10 11 6 8 85| 11 85
b 261 11 2.8! 21 9 17 5.6 8.5 851 11 8
5 2.8 9 2.8 19 9 18 5.6 9 85| 11 8
5 3.1 7.5 2.8 17 9 14 55| 11 8 11 7.5
4,7 2.1 8 26| 17 9 12 5.5 12 8 11 7.5
4.7 L1 5.5 28| 14 9 14 5.5 7.5 8 11 7.5
4.7 L1 55 28| 13 85| 14 55 6 8 1 8.5
4.7 1.1 5.5 42| 13 8 13 4.6 5.6 7.5 10 8.5
4.7 L1 5 85| 12 8 13 4,6 55 9.5 10 9
4.4 L3 5 8 11 7.5 13 4.6 5.5 9.5 9.5 9
4.4 L4 471 6 12 7.6 12 4.6 48] 9 9.5 10
85 18 4.2 6 12 75| 1 4.4 481 9 10 12
3.9 3.6 42 7.5 |cnennn 7 10 4.4 5.5 9 10 11
21§ 10 4.2 10 6.5 9.5 4.6 7.51 10 9.5 8.5
18 4.2 28 8.5 5 11 [ P,
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Monthly discharge of Boulder Creek near Lakeside, Calif., for the year ending
September 30, 1923

. Discharge in second-feet
Run-offin
Month acre-feet -
Maximum | Minimum | Mean
-October 8.5 1.8 597 367
November 10 L1 2.76 164
December. 61 4.2 115 707
January. 28 2.6 4,74 261
February. b1d 4.5 14.5 8056
March. . 40 6.5 13.6 836
April 18 7.5 13.2 786
May.. 9 4.4 6.03 371
June._ 12 3.8 6.19 368
July. 11 7 8. 56 526
August - 1 9 10.1 621
.September. . 12 5.5 8.72 519
The year. 61 1.1 8.78 6,360

CUYAMACA WATER CO.’S FLUME AT DIVERTING DAM, NEAR LAKESIDE, CALIF.

Locarion.—In SE. 14 sec. 11, T. 14 8., R. 2 E,, at diverting dam on San Diego
River, 13 miles northeast of Lakeside, San Diego County.

‘REcorDS AvAILABLE.—June 1, 1912, to September 30, 1923.

‘GAGE.—Vertical staff in a stilling box on outside of flume, about 1,000 feet
below intake, installed October 15, 1919. Previous gages were at approxi-
mately same location. Datum has always been elevation of floor of flume.
Gage read by employees of Cuyamaca Water Co.

Discaarce MEASUREMENTS.—Made from foot plank across flume at gage.

‘CHANNEL AND coNTROL.—The flume is 6 feet wide, 24 inches deep, and lined
with tar paper to reduce leakage.

_EXTREMES OF DISCHARGE.—1912-1923: Maximum mean daily discharge, 51
second-feet, March 24, 1913. No flow for periods nearly every year.

Accuracy.—Stage-discharge relation did not change during the year. Rating
curve well defined. Gage read to hundredths three times a day. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

‘CoorErATION.—Gage-height record and results of discharge measurements
furnished by Cuyamaca Water Co., Ed. Fletcher, manager.

Cuyamaca Water Co.’s flume, which diverts water from San Diego River
‘below the mouth of Boulder Creek and receives water from the South Fork
-of San Diego River, is more than 30 miles long and discharges into Euecalyptus
Reservoir near Grossmont. Water is stored in Cuyamaca Reservoir on Boulder
‘Creek and released down the natural channel of Boulder Creek and San Diego
River during low-water periods. A small amount of water is used in the vicinity
-of Eucalyptus Reservoir and the remainder carried by La Mesa ditch to Murray
Reservoir, formerly called La Mesa Reservoir, about 8 miles northeast of
-San Diego. The flume supplied the city of San Diego with water until 1906,
when the Southern California Mountain Water Co. extended its system to
‘the city. The flume was again used to supply the city of San Diego after
the floods of 1916, and it now supplies water for irrigation and domestic
use. The Capitan Grande Indian Reservation has a water right of 0.8 second
foot from this flume.
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Discharge measurements of Cuyamaca Water Co.’s flume at diverting dam, near
Lakeside, Calif., during the year ending September 30, 1923

|Made by F. E. Green]

Gage Dis- QGage Dis- Gage Dis-
Date height | charge Date height | charge Date height | charge
Feet | Secft. Feet | Sec.-ft. Feet | Sec~ft.
0.46 4.3 0.44 4.5 (| June 26..__.__. 0.72 8.7
.34 2.4 .44 4.0 .87 1.2
.87 12.6 .44 4.3 .72 8.8
.83 10.7 .86 12.6
.91 12.5 .66 8.1

Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume at diverting dam,

near Lakeside,

alif., for the year ending September 30, 1923

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept.
7.5 1.9 27| 1.5 13 12.5 4.1 4.1 6.4 7.8 12 9.8
6.5 1.9 1.8 12 13 12.5 4.2 4.1 7.5 8.0 9.4 9.6
7.5 2.2 L5 11 13 6.7 4.2 6.4 7.8 8.0 8.6 15
7.8 2.7 L3| 11 43 4.4 4.2 7.6 7.8 8.0 9.2 11
9.0 2.7 9 11 13 4.2 4.1 7.8 7.6 8.6 9.8 14
8.6 27 90 1 13 4.2 4.1 7.8 7.3 9.8 9.2 10
86 2.7 1.0| 10 13 4.1 4.1 7.8 6.9 10.5| 1L5 8.6
8.6 2.7 L0} 10 13 4.1 4.1 7.8 7.1 1.5 12 8.0
8.4 2.7 1.0 9.6 | 13 4.1 4.1 9.6 7.5 11 1.5 7.5
8.2 2.7 .2 9.2 13 4.2 41| 11 7.6 11 1.5 8.6
15 S 8.2 2.7 .0 8.6 13 4.1 4.1 12 7.8 11 12 9.0
120 ceieoe 7.6 2.7 .0 86| 13 4.1 41| 12 7.8 10.5 | 12 0.4
| S 7.3 2.7 .0 86| 13 4.1 4.1 12 7.8 10.5| 12 9.6
14 7.5 2.7 .0 86| 13 4.1 4.1 12 7.8 9.8 | 1L5 8.8
. 6.7 2.7 .0 8.6 13 4.1 41| 13 7.8 9.8 | 115 8.4
16, ecmnnas 5.5 2.7 .0 8.2 13 4.0 4.2 | 12 7.6 10.5; 1L.5 7.8
17 e 5.3 2.7 .0 80| 13 4.1 42| 10.5| 84| 11. | 1.5 7.6
18 s 5.3 2.7 .0 8.0/ 13 4.1 4.2 9.8 86| 11 1.6 8.2
19, il 5.3 2.7) 10.5 8.0} 13 4.1 4.2 9.8 9.2 10.5] 1.5 7.6
200 el 5.5 2.71 10.5 7.8 13 4.1 4.1 9.6 10.5| 10.5| 11.5 7.6
2 5.5 2.7 10.5 7.8 12.5 4.2 4.1 9.6 14 10 11.5 8.2
22 s 5.8 2.7 10.5 7.8 12.5 4.1 4.1 9.8 12 9.8 | 1L.5 7.1
b I, 5.3 2.71 1.5 7.8 125 4.0 4.1 9.8 9.2 10.5{ 1Lb 7.3
24 . 4.7 2.7 12 6.0 125 4.0 4.1 9.4 8.6 11 11.5 8.0
b S 4.8 2.7 12 9.4 12,5 4.0 4.1 8.8 73| 11 11 7.5
b S 5.2 2.7 12 11 4.0 4.1 8 8.4 10.5| 1.6 9.4
7 (R 4.6 2.7 12 13 4.0 4.1 7.6 8.6 10 9.8 10.5
28 - 4.4 27| 1.5 U4 4.0 4.1 7.3 7.8 9.8 9.6 12
20, e 4.4 2.71 1.5 14 4.0 4.1 7.3 7.8 11 9.6 12
B0 e 3.4 2.7] 12 14 4.1 4.1 7.3 7.8] 1L5 9.6 6.9
3 S, 2.0 [ooeoeae 12 13 4.1 | eoaee O 3 PO 12 9.6 |cemenn-

Monthly discharge of Cuyamaca Water Co.’s flume at diverting dam, near Lakeside
Calif., for the year ending September 30, 1923

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

9.0 2.0 6.20 387

2.7 1.9 2.63 156
12 0 5.19 319
14 6.0 9.91 609
13 12.5 12.9 716
12.5 4.0 4.72 290

4.2 4.1 4.12 245
13 4.1 9.01 554
14 6.4 8.28 493
12 7.8 10.2 627
12 8.6 10.9 670
15 6.9 9.16 545
15 0 7.75 5,610
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CUYAMACA WATER CO.'S FLUME NEAR LAKESIDE, CALIF.

LocaTioN.—At patrolman’s eabin, half a mile above trestle crossing over Los
Coches Creek, 3 miles southeast of Lakeside, San Diego County, and 20
miles below intake on San Diego River.

RECORDS AvArLABLE.—January 1, 1907, to September 30, 1923.

GaGe.—Vertical staff in a stilling box fastened to outside of flume at same site
as water-stage recorder used November 12, 1912, to June 30, 1915. Posi-
tion of gage has been changed slightly several times since station was firs$
established, but datum has always been same as elevation of floor of flume.
Gage read by an employee of Cuyamaca Water Co.

DiscHARGE MEASUREMENTS.—Made from foot plank across flume near gage.

CHANNEL AND cONTRoL.—In fall of 1914 the flume was deepened 8 inches and
more tar-paper lining was put in. Capacity of flume was slightly increased
as a result of repairs made December 1-19, 1917, December 7-19, 1918, and
considerably increased after relining in latter part of 1921.

EXTREMES OF DISCHARGE.—1907-1923: Maximum mean daily discharge, 31
second-feet June 13, 1922. No flow at times nearly every year.

Accuracy.—Stage-discharge relation did not change during year. Rating curve
fairly well defined. Gage read to hundredths three times daily. Daily
discharge ascertained by applying mean daily gage height to rating table,
except for a few scattered days of no record for which it was interpolated
or estimated by Cuyamaca Water Co. Records good.

" CooPERATION.—Gage-height record and results of most of the measurements
furnished by Cuyamaca Water Co., Ed. Fletcher, manager.

There is a small diversion from this flume at Capitan Grande Indian Reser-
vation above the station. Water is also diverted into the flume from South
Fork of San Diego River. For location of intake, description of flume, and ex-
planation of the use of the water, see description of Cuyamaca Water Co.’s flume
at diverting dam near Lakeside, page 13.

Discharge measurements of Cuyamaca Water Co.'s flume near Lakeside, Calif.,
during the year ending September 30, 1923

Date Made by— k| o || Date Made by— onge | s
Feet | Sec.ft. Feet | Sec.ft.
Oct. 27 | F.E, Green o__.___._.__ 0.58 4.9 || Mar. 30 | F.E. Green_..— ... 0.70 8.1
Nov. 26 |.___. Aol .50 3.5 || Apr. 20 |-—-_. [ 1) S, .54 4.5
Dec. 26 do. 1.00 16.9 || May 11 |——._. s (o R, .98 15.3
Jan, 25 do. 1.01 16.7 || June 1 do. .80 9.8
Feb, 5 do. 1.10 18.7 26 do. .78 9.0
Mar, 7 |eeeei@Oo oo .48 3.2 || July 30 do. .84 9.9
16 | Green and Ebert...—._. .64 6.2

& Employee of Cuyamaca Water Co.

Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume near Lakeside, Calif.,
Sor the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
7.6 3.2 3.5 16 16 | 10 8.0 83| 10 7.4 11
6.5 3.4 3.4 15 15 9.9 8.0 8.6 9.0 6.5 9.6
6.5 3.9 3.0 15 16 | 11 8.0 8.6 | 10 6.9 "1
8.3 3.5 3.2 14 18 2.0 6.9 13 9.3 8.5 8.3
8.6 3.7 2.8 15 16 3.2 7.3 12.5 9.0 6.1 7.3
8.0 3.7 3.0 14 18 3.4 8.0 12 8.8 8.3 7.1
7.3 3.9 3.4 13 17 3.7 7.8 12 8.8 7.8 9.6
1.6 4.0 2.3 13 20 5.1 70| 10 6.9 86| 11
7.1 5.3 2.2 12 18 5.1 6.3 | 12 7.8 88| 11
6.7 4.2 2.3 12 161 6.3 5.1} 13 7.8 83 11
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Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume near Lakeside, Calzf.,
Sor the year ending September 30, 1923—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
7.6 3.9 2.5 11 20 5.3 511 15 7.8 9.3 11
7.3 3.9 1.8 13 17 6.1 4.8 16 8.3 9.3 11
7.8 3.9 22 11 18} 6.1 46| 16 88| 93| 11
8.0 3.4 L2 12 19 6.9 4.6 15 8.3 8.6 | 11
7.8] 8.2 .9 11 2 6.5| 461 15 71| 87| 10
6.9 3.1 L6 11 21 6.5 4.6 | 14 7.8 8.8 11 9.3
5.9 3.9 2.0 10 23 6.5 4.6 14 7.8 8.8 10 9.3
591 39| L8 10 23| 57| 65| 13 86| 88| 10 12
59 39 85 10 %| 67| 46! 12 9.0| 88| 10 10
5.9 3.9 16 10 21 6.1 4.6 | 10 10 9.0 11 12
7.6 3.7| 16 11 21 7.3 4.6 12 17 11 12 12
7.3 4.4 16 11 21 7.3 4.6 13 15 86| 11 9.3
6.1 39| 16 11 2| 69| 42| 13 11 9.0 11 9.3
6.7 3.7! 16 1 21 7.3 42| 1 9.8 9.8 12 12
5.7 87| 16 12 21| 73| 48] 96| 78 03| 1 7.8
6.1 3.9 16 15 13 7.3 4.6 9.6 6.7 83! 10 11
53 3.5 16 17 10 6.5 4.6 8.3 7.8 8.6 9.3 15
5.7 35| 15 20 10 7.1 4.6 8.3 7.6 8.3 10 21
4.9 3.51 16 20 8.3 5.1 8.3 6.1 9.0 8.7 -’
4.4 3.5 17 23 8.0 8.3 9.0 6.8 9.8 8.7 22
4.2 16 18 7.8 DY 11 10 8.7 [cmmmanm

Nore.—No record Sept. 1-12,

Monthly discharge of Cuyamaca Water Co.’s flume near Lakeszde, Calif., for the
year ending September 30, 1923

Discharge in second-feet
Mont Runftin

Mazximum | Minimum | Mean .
October. 8.6 4.2 6.68 411
November. . 5.3 3.1 3.77 224
December. 17 .9 7.86 488
January. 23 10 13.5 830
February-.. 4 10 18.4 1,020
March. 11 2.0 6.55 403
April 8.3 4.2 5.65 336
May 16 8.3 1.7 719
June 17 6.1 8.88 528
July. 1 6.1 8.59 528
August, 12 7.1 10.0 615
September 13-30. 12.7 453

SAN DIEGUITO RIVER BASIN
SANTA YSABEL CREEK NEAR MESA GRANDE, CALIF,

LocaTioN.—In NW. 14 sec. 21, T. 12 S., R. 2 E,, at Sutherland dam site, 1 mile
below Sutherland, 134 miles above mouth of Black Canyon Creek, and 414
miles southwest of Mesa Grande, San Diego County.

DRAINAGE AREA.—53.4 square miles (measured on topographic map).

REecorps avaiLaBLe.—December 29, 1912, to September 30, 1923.

Gace.—Water-stage recorder on right bank just above Sutherland Dam site.
Previous gages have been at same location but original datum has not been
maintained.

DiscHARGE MEASUREMENTs.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Bed is shifting sand. A concrete control has been
built at an outcropping of bedrock 20 feet below gage. Banks are high,
covered with brush, and not subject to overflow.



SAN DIEGUITO RIVER BASIN : 17

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 2.60 feet at 9 p. m. December 13 (discharge, 307 second-feet);
minimum discharge estimated at 0.1 second-foot September 7 and 8.

1012-1923: Maximum stage recorded, 11.0 feet January 27, 1916
(discharge, 21,100 second-feet); stream dry October 1-2, 1913; August 12-29,
September 6-13, 1914; July $~14 and July 23 to September 30, 1921.

Drversions.—No large diversions above the station.

REecuLaTION.—None.

Accuracy.—Stage-discharge relation not permanent. The operation of the
water-stage recorder was satisfactory and gave good record except October
8-5, 14-18, November 10-16, 25-27, December 28, January 6, 15-19, M4y 7,
July 8-4, August 17-23, September 1-11, 13-19. Daily discharge ascer-
tained by shifting-control method and by interpolation between frequent
discharge measurements or estimating by comparison with record for Black
Canyon Creek for days on which recorder did not operate. Records good.

CoorerATION.—Results of discharge measurements and.attendant for water-
stage recorder furnished by Volcan Land & Water Co.

.

Discharge measurements of Santa Ysabel Creek near Mesa Grande, Calif., during
the year ending September 30, 1923

Date Made by— o8 | s, || Date Made by— e | s
Feet | Sec.ft. Fe Sec.-ft.
-Oct. 6| F.E, Groono...ocooc.| L14| " 20 | Apr. 180 | 82
-] L16 2.2 1.80 43
112 18 172
Nov. 1.24 3.3 | May 1.66 13
131 4.0 160 13
132| 87 1| 11
Dec. 151 7.4 139 7.2
168 13 June 146 . 7.8
170 19 131 4.4
160 11 1.38 6.2
Jon. L8| 96 134| &8
1.66 13 July 117 2.4
Feb. 1.86 44 1.04 L3
1.88 48 111 2.3
Led| 4 96| .65
I84| 26 | Aug. L06| L6
Mar 2.11 8 1L04 L3
1.80 31 24 .97 -6
L74| 25 || Sept. rez| 12
1.72 20 20 .93 .4
L4l 17 8| s
Apr. L7 2

o Employee of Volcan Land & Water Co.

Daily discharge, in second-feet, of Santa Ysabel Creek near Mesa Grande, Calif., for
the year ending September 30, 1923 -

Day Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. | May | June | July | Aug. | Sept.
L5 3.4 8 12 59 18 181 19 5.6 3.0 14 L0
1.5 3.2 6.5 10 49 21 28| 18 5 2.8 1.3 .8
L5 3.1 8 9.5 45 63 201 17 5 2.6 L2 .3
Lb 3.1 7 10 38 68 221 16 6.5) 24 L1 .3
1.9 3.1 6 10 34 34 231 16 . 6 2.2 1.1 .2
L9 3.1 51 10 33 30 32 16 6.5 2.2 1.1 2
L9 3.1] 16 9.5 38 32 34) 14 6.5 2.3 11 .1
L9 3.1 13 9.5 40 32 30| 13 6 2.4 L1 .1
1.8 16 9 9 57 30 281 12 49 2.3 1.1 .2
L7 19 15 9 45 32 2| 1 4.2 1.7 L1 .3
L6 6 19 . 9 83 28 201 11 4.3 1.3 L1 .4
16 & 14 8.5 99 27 271 12 4.0 L1 .8 L2
Lé 4.0 | 119 8.5 71 28 28] 15 4.9 L1 .6 11
L6 40| 95 8.5 56 30 26 16 5 LO .6 L1
L6| 40 8.5 53 30 26 I 13 5.5 L0 .6 10
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Daily discharge, in second-feet, of Santa Ysabel Creek near Mesa Grande, Calif., for
the year ending September 30, 1923—Continued

Day Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1.6 40| #4 8 47 28 26| 12 (] 0.9 0.6 0.9
L6 4.0 47 8 47 26 26| 12 6 1.3 .6 .8
1.6 43| 38 7.5 45 23 40| 1 [} 1.4 .6 .7
2.0 4.4 33 7.5 42 21 40 | 11 6 14 W7 .6
2.0 44| 18 7 40 21 H 1 8.5 .9 W7 .6
2.0 44| 16 7 36 21 33, 11 9.5 .8 .7 .6
2.0 44 13 5.5 32 22 32 10 7.5 .8 .8 .6
L9 44| 13 5.5 29 21 27 9 6.5 1.0 .8 .8
1.8 44 12 9 27 21 26 8 6 .1 .8 .9
1.8 43| 12 13 24 23 7.5 5.5 Lo 7 .8
L7 4.2% 12 16 20 19 22 7 5 .8 .6 .8
2.1 41 11 13 16 18 20 7 4.4 .7 ] .8
(] 40| 11 11 16 18 19 7.5 4.0 .8 .5 .8
4.6 8 11 15 18 18 7 3.6 .8 .5 .8
3.8] 13 1n 57 16 20 7 3.1 1.1 .4 .8
3.6 11 83 17 femeeae 7 1.4 I ) ISR

Monthly discharge of Santa Ysabel Creek near Mesa Grande, Calif., for the year
ending September 30, 1923

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

October. 6 L5 2,10 129

November. 19 3.1 5,32 317

December..... 119 5.5 2.5 1,380

anuary. 83 5.5 13.4 824

February. 99 16 43.6 2,420

March 68 16 26.9 1,650

April 40 18 27.1 1,610

May 19 7 1.7 719

June. 9.5 3.1 5, 58 332
July 3.0 .7 1.47 90.4
August 1.4 .4 .81 49.8
September. L2 .1 .64 38.1

The year. 119 .1 13.2 9, 560

SANTA YSABEL CREEK NEAR RAMONA, CALIF.

Locarion.—In NE. ¥ NE. 14 sec. 27, T. 12 8,, R. 1 E,, at Pamo dam site at
lower end of Pamo Valley, 134 miles below mouth of Temescal Creek and
414 miles north of Ramona, San Diego County.

DRAINAGE AREA.—110 square miles (measured on topographic maps).

Ruecorps AvaiLABLE.—February 5, 1912, to February 3, 1923, when the station
was discontinued.

Gage—Water-stage recorder on left bank at dam site. Gage read by Mrs. T. B
DuBois.

DisCHARGE MEASUREMENTS.—Made from cable about 1,000 feet above gage or
by wading.

CHANNBEL AND coNTROL.—Shifting sand. Banks are high and clean; channel
straight for 200 feet above and 600 feet below gage.

EXTREMES OF DiSCHARGE.—1912-1923: Maximum stage recorded, 14.0 feef
January 27, 1916 (discharge, 28,400 second-feet); stream practically dry
July, August, and September 1921,"

Diversions.—No large diversions above the station. Water is diverted from
Santa Ysabel Creek near the mouth of the canyon, 5 miles below the station,
by East San Pasqual ditech, which diverts on the left bank, and West San’
Pasqual ditch, -which. diverts on the right bank below the intake of the
East San Pasqual ditch.
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RegurLaTioN.—None.

ACCUBACY.—-Stage-dlscharge relation continually changing. Water-stage re-
corder record poor. Daily discharge ascertained from discharge measure-
ments and by comparison with flow at the Mesa Grande station. Records
fair,

CooPERATION.—QGage-height record and results of discharge measurements
furnished by Volcan Land & Water Co.

Discharge measurements of Santa Ysabel Creek near Ramona, Calif., during the
year ending September 30, 1923

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

Oct. 6| F.E.Greens.._._.__.. ®) 2.9 || Nov. 25 | Mrs. T. B. DuBois.-...| 3.46 A

10 | Mrs. T. B. DuBois....| (% 2.4 28 | F. E. Green ............ 3.45 6.7

do ®) 3.1 3. 55 19

[Q) 2.3 3.47 11

(®) 2.3 3.48 12

®) 8.6 3.57 25

®) 14 3.64 67

() 7.2 3.43 24

3.60 6.6 3.48 64

3.62 30 3.43 41

3.52 6.0 3.41 31

3.65 21 3. 50 26

3.48 6.2 3.50 24

3. 56 6.9 3.80 13

3.47 8.4 ®) 32

e Employee of Volcan Land & Water Co.
¥ Gage removed Sept. 30, 1922, and not installed again until Nov. 3. (Gags removed Feb. 3, 1923.

Daily d@scharge, in second-feet, of Santa Ysabel Creek near Ramona, Calif., for the
year endmg September 30, 1923

Day Oct. { Nov. | Dec. | Jan. | Feb. Day Oct. | Nov. | Dec. | Jan. | Feb.
3.0 7.5 14 3.0 6 67
3.0 7 11 3.1 6 72
3.0 6.5 14 3.1 6.6 47
2.9 6.5 14 3.5 7 41
2.9 6.5 12 3.5 8 31
2.9 6.5 11 3.5 8.5 30
29| 30 25 3.5 8 28
2.9 6 20 3.0 8 26
261 21 17 2.6 7.5 25
24| 25 23 23 7 25
25| 9.5 67 28| 7 24
2.6 6 24 8.6 7 23
2.7 6 200 6.5 23
2.8 6 160 19 23
2.9 6 64 861 25 23

8 |oeemee- 23

Monthly discharge of Senta Ysabel Creek near Ramona, Calif., for the year ending
September 30, 1923

Discharge in second-feet
Month Rau;e-?fgeltn
Maximum | Minimum | Mean

October 14 2.3 4.03
November. .. 30 6 9. 77 581
December 200 11 38.9 2,390
January. 135 11 25.0 1, 540
February 1-3. 95 72 82.3 490

- 5, 250
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SAN DIEGUITO RIVER NEAR ESCONDIDO, CALIF.

Locarion.—In SE. 3{ NW. I/ sec. 18, T. 13 8., R. 2 W., at Lake Hodges Dam,.
5%4 miles below Bernardo Bridge, about 1014 miles above mouth of river,
and 514 miles southwest of Escondido, San Diego County.

DrAINAGE AREA.—299 square miles at the dam (measured on topographic maps).

RECORDS AvATLABLE.—January 17, 1916, to September 30, 1923,

Diversions.—East and West San Pasqual ditches divert water for irrigation:
from Santa Ysabel Creek at the upper end of San Pasqual Valley. Water
for irrigation is also pumped from wells along the river.

CoorerATION.—Record of monthly storage and run-off furnished by San Dieguito-
Mutual Water Co. through Ed. Fletcher, manager.

Lake Hodges Reservoir was completed in 1919 and the gaging station formerly
maintained at the dam site was abandoned. The following table gives the inflow
of San Dieguito River to Lake Hodges as computed from storage data on the lake.

Inflow of San Dieguito River to Lake Hodges, near Escondido, Calif., for the year
ending September 30, 1923 '

:

Evapo-
: Gross Net
Month Gage | Area |opqrpge | Water | gyang. | Baln- | opap, | 18HOD, | ypq0y
height | flooded I rations| B8 | ration logs:.i gr
Acre- | Acre- Acre- | Acre-
Feet | Acres | feet feet | Inches | Imches | Inches | feel eet
3 209 6.26 0.26 | +6.00 | —619 175
202 | 4.8 .84 | 44.00 | —400 209-
2 2.36 1.86| +4.50 —50 2, 663 -
0 4. 66 2,31 +2.385 | —258 | b1,862
0 4.20 2.25 | -+1L95 | —209 | 4,815
12 8.12 1.50 | +3.62 | --396 {.b3,047
190 4.20 177 +2.43 | —263 | 82,248
184 7.07 0 +7.07 | —774 5440
147 7.56 .16 | 47.40 | —803 177
3 474 8.45 0 +8.45 | —801 210
AUUSE - we e 112.18 | 1,236 | 34,100 303| 800| O +8.00 | —836 186~
September. 111.58 | 1,210 | 33,363 149 6.58 .13 | 46.45 | —662 78
The year.. 16, 110
& Mean of pans at dam and at Hodges Bridge. & Including spill.

BLACK CANYON CREEK NEAR MESA GRANDE, CALIF.

Location—In NE. 14 sec. 17, T. 12 8., R. 2 E., 1 mile above junction with
Santa Ysabel Creek and 4 miles southwest of Mesa Grande, San Diego.
County.

DRAINAGE AREA.—15.2 square miles (measured on topographic maps).

RECORDS AVAILABLE.—February 14, 1913, to September 30, 1923 (record not
complete).

Gage.—Water-stage recorder installed January 20, 1923, in concrete gage house
on right bank opposite former inclined staff and at same datum. On March:
28, 1923, the datum was raised 0.40 foot.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Solid rock and boulders; free fall over bedrock at
control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 2.50 feet at 8 p. m. February 11 (discharge, 74 second-feet) ; mini-
mum stage, from water-stage recorder, 0.14 foot September 30 (disebarge.
about 0.1 second-foot).
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Diversrons.—None,

REeeUuLaTiON.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Water-stage recorder gave good record, except for a few short
periods. Daily discharge ascertained by applying mean daily gage height
to rating table, except January 25-26, February 1, July 3—-4, August 17 to
September 11, for which it was estimated. Records good.

CoorerATION.—Gage-height record and results of most of the discharge measure-
ments furnished by Volean Land & Water Co.

Discharge measurements of Black Canyon Creek near Mesa Grande, Calif., during
the year ending September 30, 1923

Date Made by— o8 | s | Date Made by— 1 |

Feet | Sec.ft. Sec.-ft.

Jan. 20 | F.E.Greens___....... 0.92 1.4 3.2

27 do .99 2.0 14

1.34 10 19

1.40 12 1.6

1.32 9.5 1.4

1.18 5.5 .60

1. 55 17 .75

1.13 3.9 22

.07 2.7 12

28 .63 2.9 .12

Apr. 4 do. .69 3.8 .05
18 do .98 12

& Employee of Volcan Land & Water Co.

Daily discharge, in second-feet, of Black Canyon Creek near Mesa Grande, Calif.,
for the year ending September 30, 1923

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

1 14 4.6 3.2 3.2 1.3 0.3 0.1

2 12 5 7 3.1 "1.2 .3 .1

3. 10 14 6 3.0 1.2 .3 .1

4 8 16 4.0 2.6 1.3 .3 .1

5. 7 10 3.7 2.6 1.3 .3 .1

8. 6.5 8 8 2.4 1.2 .3 .1

7 6 7 6.5 2.3 12 .3 .1

8 6.5 6 © 4.6 1.9 12 .3 .1

9, 12 5.5 3.8 1.8 1.0 .3 .1

10 10 5.5 4.8 1.8 .8 .3 .1

11, 18 5 7.5 1.9 .7 .3 [ U PO
12 21 5 4.8 2.0 .6 .2 .1 0.1
13, 17 4.8 4.2 2.4 W7 2 .1 .1
14 13 4.4 3.6 2.5 .7 .2 .1 .1
15, 10 4.2 3.4 2.3 .7 .2 .1 1
16. 9 4.0 3.2 2.0 .9 2 .1 .1
17. - 8.5 3.8 3.2 2.0 .8 .1 .1
18 . 7.5 8.7 8 L9 .7 .1 .1
19, 7 3.4 6 1.8 .7 [ U PR, .1
20 R 1,6 6.5 3.6 5 1.5 1.4 PR U .1
21 1.5 6 3.7 7 1.7 15 .1 .1
22 L5 5.5 3.6 5.5 L7 1.2 .1 .1
23. 1.6 5.5 3.4 4.8 1.4 .9 .2 .1
24 2.1 5.5 3.4 4.4 1.2 .7 2 .1
25. 3.0 5.5 32 4.2 12 .6 .2 .1
26, 4,0 5 3.1 4.2 1.2 .6 .1 .1
27 2.3 5 3.0 4.4 L2 .5 .1 .1
28, 2.3 4.4 2.6 4.2 1.2 .6 .1 .1
29 3.1 2.6 3.7 1.2 .4 .1 .1
30, 28 2.5 3.6 1.4 .4 .1 .1
31 27 2.4 14 .1
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Monthly discharge of Black Canyon Creek near Mesa Grande, Calif., for the year
ending September 30, 1923

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

28 15 6. 50 156

21 4.4 9.00 500

16 2.4 5.06 311

8 3.2 4.88 290

32 1.2 1.93 11%
L5 .4 .90 53.6
.3 .1 .20 12.3
......................... e, 10 6.1
....................... e, 10 6.0

...... 1,450

« Estimated.

SAN LUIS REY RIVER BASIN
SAN LUIS REY RIVER NEAR MESA GRANDE, CALIF,

Locarion.—In NW. }{ NE. 14 sec. 9, T. 11 8., R. 2 E., 1 mile below Warner dam
site, 1 mile below mouth of Carrizo Creek, and 5miles north of Mesa Grande,
San Diego County.

DRAINAGE AREA.—209 miles (measured on topographic maps).

REcorDs avaiLABLE.—October 3, 1911, to Spetember 30, 1923.

GagE.—Water-stage recorder on left bank.

DISCHARGE MEASUREMENTS.—Made from cable about 1 mile above gage or by
wading.

CHANNEL AND cONTROL.—Sand and gravel; shifting.

EXTREMES OF DISCHARGE.—1911-1922: Maximum stage recorded, 18.0 feet
January 27, 1916 (discharge, 58,600 second-feet); minimum discharge, 0.1
second-foot August 25, 1921, September 2327, and August 1-6, 1822.

Diversions.—None.

REGULATION.—Beginning October 7, 1922, the flow was regulated at the Henshaw
Dam, 1 mile upstream.

Accuracy.—Stage-discharge relation not permanent. Gage-height record from
water-stage recorder and twice daily readings on staff gage. Daily dis-
charge ascertained by shifting-control method or by interpolation between
frequent discharge measurements. Records fair. ~

CooreraTioN.—Gage-height record and results of current-meter measurements
furnished by San Diego County Water Co.

Lake Henshaw Reservoir was completed in 1923 and the gaging station 1 mile
below was abandoned in January, 1923. The inflow of San Luis Rey River to the
reservoir has been computed by San Diego County Water Co. from records of
storage, rainfall, and evaporation at the reservoir.
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Discharge measurements oieSan Luis Rey River near Mesa Grande, Calif., during
the year ending September 30, 1923

Date Made by— h(gﬂ.éft c]]])a:,lrsg-e Date Made by— lgia et cl]l);!?:;e
Feel | Sec.-ft.
Oct. 2 2.80 0.12 || Nov. I8
5 2.80 Al
7 2.82 13 || Dec
10 2.80 12
14 2. 80 .13
16 2.84 .55
18 2.82 .37
23 2.83 L5
25 2.84 L4
28 2.94 9.0
30 2.80 .24
Nov. 3 2.80 .19
4 2.80 27
8 2. 86 .38 || Jan.
9 3.00 17
10 3.00 21
13 2.85 2.6
15 2.82 .37

Daily discharge, in second-feet, of San Luis Rey River near Mesa Grande, Calif.,
for the year ending September 30, 1923

Day Get. | Nov. | Dec Jan. Day Oct. | Nov. [ Dee. | Jan,
0.1 5 13 0.3 4.0 2.0 58 0.2
.1 6 9 .3 .2 5 63 .2
.1 2.0 6 .2 .6 8 49 .2
.1 .3 8 .2 2.0 .3 35 .2
.1 4.0 8 .2 L5 4.0 28 foo....
.1 7.5 .1 .2 .7 4.0
2.5 .3 8 .2 2.0 5
4.0 5 8 .2 2.0 40
4.0 18 8 .2 2.5 4.5
2.0 22 30 .2 4.0 6
2.0 17 101 .2 4.5 1.0 P T O
4.0 5 46 .2 3.0 7 .4
4.0 L0 275 .2 2.5 10
.1 .2 240 .2 .2 17
2.5 5 74 .2 .2 15

3.5 |..

Monthly discharge of San Luis Rey River near Mesa Grande, Calif., for the year
ending September 30, 1923

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 45 0.1 L91 117
No k ) 22 .2 6. 37 379
December...._. 275 .2 36.0 2,210
¥ y 1-19 .3 .2 .2 7.9
The period 2,710
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Inflow of San Luis Rey River-to Lake Henshaw near Mesa Grande, Calif., for the
year ending September 30, 1923

. Evapo-
Month Gage | Area | Stor- | Water g;os:_ Rain- ege%_ ration | Run-
height |flooded| age |r dl Jotion | 1 | fatien |lossor | off

gain

Feet | Acres | Acre-ft.| Acre-ft.| Inches | Inches | Inches | Acre-ft.| Acre-fi.

October... . e 117
: e 379
52 250 01 - .| =2,210
203 | 2,257 0] 2.8 3.36 | —0.56 2,000
738 | 5,919 0] 2,69 194 +.7 -31 3,695
917 | 8,341 0} 23.60 1.47 | +2.13 | —149 2,573
992 | 9,744 0} 23,85 1.82( 4203 | -—162 1, 567
983 1 9, 0/ ¢6.82 .03 | +6.79 | —b63
961 | 9,158 0| ¢7.99 .07 7.92 | —642 236
925 | 8,5 147 | ¢9.64 .22 | 49.42 | —745 243
844 | 7,256 826 | ¢8.88 0 —656 232
802 | 6,697 301 | ¢6.08 1.09 | +4.99 | —346 90
18,729

o From record at station on San Luis Rey River near Mesa Grande.
» Mean of pans at dam and on Matagual Creek.
¢ From pan in lake,

SAN LUIS REY RIVER NEAR NELLIE, CALIF,

Locarion.—Near west line of sec. 33, T. 10 8., R. 1 E. (unsurveyed), in Potrero
Indian Reservation, above intake of Escondido Mutual Water Co.’s canal, 9
miles below Henshaw Dam, and 414 miles southwest of Nellie, San Diego
County.

DrAINAGE ARBA.—240 square miles (measured on topographiec maps).

RecorDs AvAILABLE.—October 1, 1915, to June 30, 1916, incomplete, and
December 19, 1922, to September 30, 1923.

Gags.—Water-stage recorder in reinforced-concrete gage house on left bank at
same location as gage house which was destroyed by flood of January,
1916. Recorder inspected by A. W. Westmoreland and F. E. Green.

DisCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Boulders and sand overlying solid rock; control rocky
and permanent except as affected by shifting sand.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 1.87 feet at 4 a. m. January 31 (discharge, 56 second-feet); mini-
mum stage, from water-stage recorder, 0.56 foot at 5 a. m. September 10
(discharge, about 0.1 second-foot).

Drversrons.—None above station.

ReguraTion.—Flow regulated at Henshaw Dam.

Accuracy.—Stage-discharge relation not permanent. Rating curves well
defined by frequent discharge measurements. Operation of water-stage
recorder satisfactory; no record July 26-27, August 17-20, September 14-15
and 23-27 because charts were not changed on time. Daily discharge
ascertained by applying mean daily gage height to rating table or by shifging-
control method. Discharge estimated for periods of no gage height. Records
good.

CooPERATION.—(age-height record and results of discharge measurements
furnished by San Diego County Water Co. through Ed. Fletcher.
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Bischarge measurements of San Luis: Rey: River near -Wellie, Calif.,: dwn'ng the-year
ending Seplewrber80, 1923

Date Made by— h%’;g,ft uh’;‘rsge Date Made by— nateht cr?ugeis'
g Feet | Sec.ft. - ~Feet {~Sec. =ﬂ
Dec. 21 ( F,E . Greeme_____.___. ,109 19 1 0.94 18
26 [-A.W. Westmorelands_| .72 7.2 A 8.0
29 ' . 59 .93 L6
Jan. 43| .86 .9
Feb. 20 .94 "3.1
14 .85 L7
85 ~93 ;3.0
Mar, 15 | 186 .12
8.8 -86 L6
5.7 64| 40
Apr. 7.1 1:46 529
N&y 57 .70 .
3.2 1.46 29
-4.0 .76 .6

s Employees of San Diego County Water Co,

Daily discharge, in second-feet, of San Lutis Rey River near Nellie, Calif., for the year
ending September 30, 1923

Day Dec. | Jan, | Feb. | Mar. | Apr. | May | Jume | July | Aug, | Sept.
1 4.3 .22 110 13 6 . 3.4 0.8 1.4 .28
2 4.2 18 11 10 -5.5 * 3.1 .8 1.4 ]
3 - 4.3 15 28 .14 4.9 3.1 N L3 1.0
4 . 4.6 15 31 9.5 4.9 2.9 W7 .13 .8
5 ' 6 14 17 8 - 4.9 2.9 .7 ‘13 .6
6. 7.5 14 12 .14 4.5 2.9 .6 1.3 .6
7 -8 14 12 11 ‘&5 27 N 1.3 .5
8 85| ‘14 10 8 3,9 2.7 W7 13 .4
9 85| 20 9.5 7.5 4.1 2.2 -9 1.3 .2
10 -85 20 10 8 239 X6 a1 k3 11
11 85| 24 85| 11 3.6 L5 27 13 1.6
12 9 33 8 8 3.9 1n2 39 :h2 .1.3
13 - 9 22 8 ;6.5 4.5 _ k3 L7 .7 1.2
14 9 -18 -8 6! -4.1 L6 15 .5 ‘1.0
15 9 15 :8 256 -39 L6 /1.4 i§ .6
16 -8.8 12 <8 *5.5 36 [ A + k4 14 16
17 «&5 12 7 r 6 - 41 iL6 (13 .9 27
18, 9 11 ‘6.5 .13 4.5 L7 ~13 3.0 29
19, e 38 9 11 <6 11 14,5 1] ‘1.1 7 29
.| S e eme| 33 +85 | ~10 6 «88| 45 .31 L0 | ,30 V27
25 8.5 11 5.5 1986 145! <41 “ 1.0 <4 1.4
10 85| 11 5.5 9.5 4.5 3.1 1.2 40 N4
9 9 11 5.5 8 41 2.6 6 40 .7
"22 11 11 5.5 T 36 ‘%32 27| 85 7
220 .13 11 85 W7 1 3.6 k9 1.6 2 .7
12 i 10 5.5 8 .34 1.6 1.6 26 .6
£10 85 5.5 7.5 .34 £3| k5| 26 .6
10 8 5.5 7.5°1 "3l4 1.0 1.6 26 .6
& S R, (3 6.5 3:1 .9 1.4 28 1
25 femeonee [ « 6 3.1 8| 14| .28 .8
"33 6 . 3.4 ‘h4 | 88 | |ceamen
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- Monthly discharge of San Luis Rey River mear Nellze, Calif,, for the year ending
September 30, 1923

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

December 19-31 38 4.3 14.6 876
January. 33 4.2 9.78 601
February. 33 8 15.2 844
March 31 5.5 9.18 564
April 14 5.8 8.72 519
May 6 3.1 4.14 255
June 4.1 .8 2.14 127

July 1] .6 1.49 91.6
Angust..... 40 .4 10.8 664
September 29 ] 6.01 358
The period 4,400

SANTA MARGARITA RIVER BASIN
TEMECULA CREEK AT NIGGER CANYON, NEAR TEMECULA, CALIF.

LocaTtioNn.—On the Pauba land grant, at upper end of Nigger Canyon, 10 miles
east of Temecula, Riverside County. Arroyo Seco enters from left above
gage.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—~—January 31 to September 30, 1923.

Gage.—Water-stage recorder in pipe well and wooden shelter on right bank.

DisSCHARGE MEASUREMENTS.—Made from cable 25 feet below gage or by wading.

CHANNEL AND coNTROL.—Small gravel and sand; shifting,.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 7.9 feet at 8 a. m. January 31 (discharge, 90 second-feet); mini-
mum stage, from water-stage recorder, 6.97 feet at 6 p. m. September 28
(discharge, 2.4 second-feet).

Diversions.—None.

ReeuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined. Water-stage recorder gave good record except February 22-26.
Daily discharge ascertained by applying mean daily gage height to rating
table or by shifting-control method, except February 22-26 and March 5,
for which it was estimated. Records fair.

CooPERATION.—QGage-height record and results of most of the discharge measure-
ments furnished by Vail & O’ Neil.

Dzscharge measurements of Temecula Creek at Nigger Canyon, near Temecula,
Calif., during the year ending September 30, 1923

Date Made by— 1ooge | ois- || Date Made by— ke | DI
Feet | Sec.ft. Feet | Sec.ft.
Jan. 31 { Ebert and Oliver....... 7.49 65 /| Apr. 18 7.42 19
Feb. 19 J ones and Finkle__ 6.70 32 24 7.25 1
28 | F.J. Cornick...._. 7.69 17 27 7.24 9.8
Mar., 3 |-...o [+ s TR, 7.72 19 28 7.28 11
4 0. 7.67 35 30 7.20 8.6
6 0. 7.43 24 || May 4 717 7.5
10 [-eea- do 7.38 20 9 7.00 5.4
12 do. 7.34 16 25 7.04 4.5
16 [--e-- do 7.28 15 || June 3 7.08 7.4
19 jooaen do. 7.28 14 14 7.08 5.4
22 ... do. 7.27 14 7.04 5.0
26 Jaeaec [+ (S, 7.22 11 27 7.02 3.9
29 do. 7.19 8 || July 12 6.98 3.6
Apr. 3 |-caee Ui [ SN 7.32 17 || Aug. 4 6.98 4.0
[ - do. 7.32 13 8 6.96 3.0
9 do. 7.28 13 || Sept. 3 7.00 3.6
12 do. 7.28 12 13 7.03 3.6
16 do. 7.4 n
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Daily discharge, in seclmd-feel of Temecula Creck at Nigger Canyon, near Temecula,
Calif., for the year ending September 30, 1 9

Day Jan. | Feb..| Mar. | Apr. | May | June | July | Aug. | Sept
\Y
51 15 12 8 13 3.2 3.5 3.2
36 15 14 7.5 6 3.3 3.5 3.2
31 29 14 7.5 8.5 3.3 3.5 3.3
26 44 14 7 7 3.5 3.6 3.2
26 30 13 6.5 7 3.5 3.3 3.2
27 24 14 6.5 7 3.5 3.3 3.1
31 22 14 6 6.5 3.6 3.2 3.1
33 21 12 5 6 3.6 3.1 3.2
56 20 11 5 6 3.6 3.1 3.2
41 20 13 V4.4 6 3.6 3.1 3.3
1 48 19 14 - 4441 5B 3.6 ---31 3.2
19 12 4.8 5 3.6 3.1 3.3
16 11 5.5 5 3.6 3.1 3.5
15 10 5 5 . 3.6 3.1 _3.3
14 9.5 4.8 5.5 3.6 3.1 3.3
14 9.5 4.8 5 3.5 3.1 3.2
14 10 4.8 5 3.5 3.1 3.3
14 15 4.8 5 3.5 3.1 3.3
14 12 4.8 4.6 3.5 3.1 3.1
14 12 4.6 4.6 3.6 3.1 3.0
14 11 4.6 4.8 3.6 3.1 3.0
13 11 4.8 4.8 3.6 3.2 3.0
12 10 4.6 4.6 3.8 3.2 3.1
12 10 4.6 4.4 3.6 3.2 3.1
12 10 4.2 4.2 3.6 3.2 3.1
12 10 4.6 3.5 3.5 3.2 3.1
12 10 5 3.3 3.6 3.2 3.0
11 9.5 5 3.3 3.5 3.2 2.8
10 8.5 551, 3.2 3.5 3.2 2.8
10 8.5 5.5 3.2 3.6 3.2 2.8
10 fecaeenon 6 3.5 3.2 |ececaana

Monthlu dzscharge of Temecula Creek at Nigger C‘tmybh, near Tameoula Cahf.,
Jor the year ending September 30, 1923

Discharge in sedo:iéJeet
Month — Run;og 1£n
Maximum | Minimum | Mean | 8cré-iee
74 14 30.7- 1,700
44 10 16.8 1,030
15 8.5 1.6 684
8 4.2 5.36 330
7 3.2 5.12 305
3.8 3.2 3.54 218
3.5 3.1 3.20 197
September 3.5 2.8 3.4 187
The period. oo —— R U HUU, 4,650

TEMECULA CREEK AT RAILROAD CANYON, NEAR TEMECULA, CALIF.

LocaTioN.—On the Temecula land grant, at upper end of Temecula or Railroad
Canyon, 14 miles south to Temecula, Riverside County. Murrieta Creek
enters from right above station.

DraiNAGE ArREA.—Not measured.

RECORDS AVAILABLE.—January 30 to September 30, 1923.

Gage.—Water-stage recorder on left bank about 300 feet below Murrieta Creek.

DISCHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL aND conTROL.—Shifting sand.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 1.71 feet at 8 a. m. February 12 (discharge, 92 second-feet); min-
imum stage, from water-stage recorder, 1.38 feet at 11 p. m. July 30 (dis-
charge, 1.3 second-feet). it m ,

Diversions.—See ‘‘ Regulation.” } R "? L

"5y
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REeauratioN.—Pumping diversions regulate flow to a considerable extent during
irrigation season.

Accuracy.—Stage-discharge relation 'not permanent. Rating curves fairly
well -defined. Water-stage recorder gave satisfactory record January 30
to September 30. Daily discharge ascerfained by applying mean daily
gage height to rating table or by shifting-control method, except May 2, 3,
5, 8, 10, and 12, June 15-30, and July 16-26, for which it was estimated.
Reoords fair.

CoorrrarioN.—Gage-height record and results of most of the discharge meas-
urements furnished by Vail & O’Neil.

Discharge measurements of Temecula Creek at Railroad Canyon, near Temecula
Calif., during the year ending September 30, 1923

. Gage | Dis- - Gage | Dis-
Date Made by height | charge Date Made by- height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Jan. 30| F. C.Ebert...._...... 1.50 2 Apr. 19 | ¥.J. Corniek.. ... 1.46 17
31 | Oliver and Ebert___._..| 1.53 33 24 | Cornick and Ebert.. 1.46 7.5
Feb. 19 | Finkle and Jones. | 1.51 27 1,44 7.7
22 | F.J. Cornick_.. 1.49 24 1.43 8.3
28 | do.___.. 1.53 15 1.41 8.5
Mar. 2 |..._. do.. 1. 56 18 1.39 6.8
[ do.. 1. 64 42 1.35 5.4
I - do_. 1.62 28 1.3 6.4
6 [----- do._ 1.64 25 1.70 4.8
10 |- do.. 1.58 19 1.80 9.9
13 ... do_. 1.53 14 1.53 25
17| do.__ 1.52 16 (2) 9.2
19 |.oo.. do.._ 1.49 12 (=) 7.6
22 |oeos 3 - 1.50 14 1.64 6.4
7l I . 1.49 1 1.53 3.7
30 |--ooo do... 1.52 11 1.48 2.3
Apr. 4 |.-... do.. 1. 50 8.6 1.62 4.8
10 foeuee do__ 1.55 18 1. 57 6.4
18 do._ 1.45 10 1.62 7.4
17| ol 1.47 10
s Qgedend; . no water at the gage.
Daily dx e, in second-feet, of Temecula Creek at Railroad. Canyon, near
Temecula, Calif., for the year ending September 30, 1923
Day Jan.’| Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
17 9 8.5 4.7 6 1.9 7.5
17 7.5 8 6 7 2.3 7.5
22 8.5 7.5 9 7. 2.1 7
35 85 7 6.5 7 1.9 8.5
30 9 6.5 4.7 7 2.7 6
23 9 6 6 6.5 2.3 6.5
23] 10 6 6 7.5 1.7 6
19| 10 5.5 4.4 7.5 4.7 6.5
19| 12 5.5 4.7 7.5 4.5 7.5
19 16 8 8 7 4.9 7.5
19 12 75| .8 6.5 5 6.5
17 12 7 7.5 5 5 7.5
4|11 6.5 .4.4| .49 5.5 6.5
13 1 4.0 4.2 5.5 5 7.5
14| 1 7 4.5 5 . 3.8 6.5
16| 11 6 5 49 3.9 7
6( 10 6 55 4.7 4.2 7.5
13| 16 &8| ‘6 46 41 7
121 19 9 6.5 4.4 4.9 55
“| 14 8 7 4.3 5 5
1B 12 8.5 7.5 4.1 4.5 3.7
Bl 1 5 8 4. 47 8.3
12 10 6 9 3.8 5.5 4t
13 7 5 8.5 3.7 -85 3.
16 8.5 4.8 8 3.5 6° 4.(
4 7.5 4.5 8 3.4 6 5
6| ‘7.5 7.5 751 32| 44 5
14 .5 & 7 .3.2 &g 3.
12 8 6.5 7 3.2 5. 3.(
11 7 4.6 6.5 23 7 3.4
E T 4.5 |ovaanan 2.3 LA N
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Monthly discharge of Temecula Creek at Railroad Canyon, near Temecula; Calif.,
for the year ending September 30, 1923

Discharge in second-feet
Run-off in
Month acro-fost
Maximum | Minimum ; Mean

January 30-31 29 26 27.5 109
February. 52 11 19.7 1,090
March. 35 11 16.7 1,030
April. 19 7 10.4 619
ay. 9 N 4.0 6.45 307
June. 9 4.2 6. 52 388
July..._ 7.5 2.3 5.05 31
August... 7 1.7 4,37 269
September . ..o 7.5 3.0 5.77 343
The period- - - oo e 4, 560

SANTA MARGARITA RIVER AT YSIDORA, CALIF.

LocaTioNn.—At Ysidora, on Santa Margarita y las Flores land grant, 3 miles
above mouth of river, 4 miles north of Oceanside, San Diego County.

DrAINAGE AREA.—Not measured.

REcCORDS AvAILABLE.—February 19 to September 30, 1923.

Gage.—Water-stage recorder in wooden well and shelter on right bank.

DiscEARGE MEASUREMENTS.—Made from cable 25 feet below gage or by wading.

CHANNEL AND coNTrOL.—Shifting sand.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 8.92 feet at 1 p. m. March 5 (discharge, 44 second-feet); no flow
May 11 to September 30.

Diversions.—Pauba and Santa Margarita ranches divert considerable water
for irrigation.

RecurnaTioN.—See ‘‘diversions.”

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from February 20 to April 20. Water-stage recorder gave excellent record.
Daily discharge ascertained by applying mean daily gage height to rating
table February 20 to April 20 and by interpolation between measurements
May 1-10. Records good.

CooreraTION.—Gage-height record and results of most of the discharge measure-
ments furnished by Vail & O’Neil,

Discharge measurements of Santa Margarita River at Ysidora, Calif., during the
year ending September 30, 1923

Date Made by— hcgi et c)::ll)a]rsge Date Made by— h(iiagghet clliiifge
Feet Sec.-ft. Feet | Sec.-ft.
Feb. 19 | Hurley and Finkle_____ () 40 Apr. 8.32 19
20 | F.J. Cormick.-___._...| 8286 32 8.32 1.4
8 82 30 8.37 2.6
8.74 20 8.33 1.7
8.92 43 828 .9
8.79 25 8.35 2.1
8. 64 13 8.33 L6
8.68 17 2.28 11
8.70 18 84 .6
8.59 87 84 .6
8.60 11 May\ 1 8.37 .6
8.40 2.9 8.25 .5
8.88 3.3 8.28 .1
8.32 14

e Gage not installed.
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Daily discharge, in second-feet, of Santa Margarita River ot Ysidora, Ca,lif., Jor the
year ending September 30, 1923

Day Feb. | Mar. | Apr. May Day Feb. | Mar, | Apr. | May
21 1.9 0.6 13 1.2
20 1.9 .6 15 1.1
23 2.5 .5 13 2.6
40 1.9 .5 12 1.9
40 1.4 .6 12 1.4
32 2.5 .4 12 1.4
27 2.3 .3 12 1.1
24 1.4 .2 10 .8
22 1.2 .1 9 7
20 2.5 .1 3.4 .7
18 2.5 3.4 7

.18 1.9 2.7 7
17 1.6 1.9 6
15 1.4 16 6
13 1.2 1.6 6

16 |cemmmeas

Nore.—No flow May 11 to Sept. 30.

Monthly discharge of Santa Margarita River at Ysidora, Calif., for the year ending
September 30, 1923

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
February 19-28. . e 40 21 26. 2 520
March 40 L6 15.3 941
A .6 1.47 87.5
0 .12 7.4
S 1, 560

SANTA ANA RIVER BASIN
SANTA ANA RIVER NEAR MENTONE, CALIF.

LocarioN.—In SW. { sec. 4, T.1 8., R.2 W., near mouth of canyon, one-fourth
mile above Southern California Edison Co.’s Mentone power plant, half a
mile above mouth of Deep Creek, and 3%4 miles northeast of Mentone, San
Bernardino County.

DRAINAGE AREA.—189 square miles (measured on topographic map).

RECORDS AvArLABLE.—July 1, 1896, to September 30, 1923.
Gage—Water-stage recorder, in concrete well and shelter, installed September
7, 1917, on left bank at rock ledge one-fourth mile above power house.

DiScHARGE MEASUREMENTs.— Made from cable just above gage or by wading.

CHANNEL AND CONTROL.—Qravel and boulders; shifting during high water.

EXTREMES OF DISCHARGE.— Maximum stage during year, from floodmarks, 5.0
feet at 3 a. m. December 13 (discharge, 1,800 second-feet); minimum stage
from water-stage recorder 0.31 foot August 24 (discharge, about 0.2 second-
foot).

1896-1923: Maximum discharge (stage not known, gage washed out),
29,100 second-feet January 27, 1916; minimum discharge, 0.1 second-foot
October 12, 1919.

Diversions.—Water is diverted at Southern California Edison Co.’s plant No.
2, 234 miles above the gage for use at Mentone power house. The Greens-
pot line diverts water for irrigation from the forebay at the Mentone power
house. From the tailrace the water is carried across Santa Ana River and
used for irrigation.
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ReGuLATION.—Water is stored on Bear Creek at Bear Valley Reservoir. South-
ern California Edison Co.’s power plants Nos. 1 and 2 are 534 and 234 miles,
respectively, above the Mentone plant, at the mouth of the canyon. Capac-
ity of Bear Valley Reservoir is 65,100 acre-feet.

Accuracy.—Stage-discharge relation not permanent. Rating curve not well
defined. Water-stage recorder gave good gage height record except Novem-~
ber 11-15, 22-27, December 24-29, February 28 to March 2, March 27-28,
May 3-4, and 24-25 when infake was stopped up, July 8-13 when clock
stopped, and December 13-14 when instrument was out of order. Daily
discharge ascertained by shifting-control method and estimated for days
on which there was no gage-height record. Records fair.

Discharge measurements of Santa Ana River near Menione, Calif, during the year
ending September 30, 1923

- Gage | Dis- . Gage | Dis-
Date Made by height | charge Date Made by height | charge
Sec.-ft. Sec.ft.
8.9 || Apr. 19 68
3.2 23 72
3.6 || May 1 39
38 9 |- 4.7
7.9 16 6.7
19 June 5 4.6
3.1 | July 5 7.0
3.2 || Aug. 7 3.9
43 Sept. 14 14

Daily discharge, in second-feet, of Santa Ana River near Mentone, Calif., for the year
ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
3.8 2.7 6 14 22 4.6 | 36 8 5.5 6.5 0.8
3.5 2.7 55| 10 21 7 22 3.8 6.5 6 L1
3.5 2.7 8 9.5 | 35 15 18 2.7 7.5 6 5.5
3.3 2.7 8 21 28 42| 15 2.0 7 6 4.2
3.1 2.7 7.5 22 17 1.4 9.5 2.0 6.5 5.5 .6
2.7 2.7 5.5 20 13 36 6.5 2.0 5.5 4.6 .3
2.7 3.8 3.5 20 12 53 8 1.7 4.9 4.0 .3
2.4 2.7 351 20 42| 33 12 1.0 4.8 3.5 .3

60 2.0 3.8 30 12 25 8 3.1 4.7 3.1 .3
35 7 4.2 28 14 58 6.5 5.6 4.6 2.7 L4
31| 10 3.5 32 7 78 9.5 5.6 4.5 3.3 2.4
2.7 4.0 3.8, 30 3.8 | 69 10 5.5 4.4 6.5 4.9
2.4 | 690 4 31 2.7 66 11 6.0 4.3 4.9 4.9
2.2 | 194 3.5 | 40 2.9 | 67 85| 6 42| 38| 10

2.2 8 4.0 | 43 3.1| 65 5.5 7 4.0 3.1 27
22| 62 4.0 46 75| 62 5.5 6.6 4.0 3.5 1.0
2.4 55 55| 50 4.6 | 61 5.5 6 8 19 .3
2.4 40 40| 53 12 69 5.6 6.5 8 1.3 .8
17 29 4.6 51 55| 70 7 6 8 .5 .2
4.2 26 40| 50 3.8 8.5 6.5 7 .3 .2
4.0 20 2.7 49 40| 76 8.5 5.5 6.5 .3 .2
40 18 16} 45 3.5 74 7 5.6 6.6 .2 .2
4.2 5.5 3.8 42 3.5| 72 3.1 4.9 8.5 .2 .9
4.2 5.5 8.5 42 3.3 69 .6 4.2 6 .2 .6
4.2 5.5 | 12 41 20 69 1.8 3.8 5.5 .4 1.3
4.1 [] 7.5 | 37 11 70 3.1 3.8 5.5 .7 Lé
4.0 6 55| 23 6.6 70 2.9 3.5 [ .7 L3
4.0 6 3.3 49| 67 4.2 3.5 6.5 .6 L6
4.2 6.5 4.9 3.8| 67 8.6 4.0 5.5 .5 L7
3.3 6.5 30 3.5 65 9.5 4.6 6 .5 L4

65| 22 3.3 9.5 |laeameen 6.5 o5 feemana
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Monthly discharge of Sania Ana River near Menione, Calif., for the year ending
September 30, 1923

Di s oot
ischarge in second-feet Runvoff in
Month foot
Maximum | Minimum | Mean | .B2cre-feel
[0 e} o 26 7 12.4 762
November. ... - 60 2.2 | 6. 399
590 2.0 39.3 2,420
30 1.6 6. 39 393
53 9.5 32.9 1,830
35 2.7 9. 63 592
78 1.4 53.9 3,210
36 .5 8.92 548
8 Lo 4.55 271
&8 4.0 5.84 359
6.5 .2 2.64 162
10 .2 1.75 104
The Fear- . o e 500 .2 15.3 11, 000

Combined daily discharge, in second-feet, of Santa Ana River and canals near
Mentone, Calif., for the year ending September 30, 1923

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. [Sept.
102 93 78 784 92| 1 84| 123 92 90 92 88
102 92 78 | 88| 110 04| 106 88 90 91 88
101 90 78 70 68 124 102 105 87 9 89 92
101 79 78 70| 10| 117 91| 104 84 % 89 91
101 79 75 70| 11| 103 85 95 84 92 86 85
101 79 72 02| 123 92 84 90 89 82
98 79 92 101 | 140 84 90 86 84
98 75 91 93| 120| 100 83 90 88

149 77 101 | 112 96 85 90 87 87
100 87 82 103 | 145 92 88 88 90 88
101 92 98 93| 165 95 84 88 87 89
103 92 87 90| 156 98 88 87 90 92
104 91| 678 89| 156 9 88 87 92 84
104 8 | 242 89 | 157 9 88 87 88 4
104 78| 152 8| 155 04 86 87 87 87
104 83| 145 40| 152 o4 84 87 90 85
104 80| -138 88 | 151 ol 83 89 87 82
104 80| 123 61| 159 o4 84 01 86 82
101 36| 115 88| 160 96 88 93 88 82
101 71 90 87| 163 94 88 92 82 82
101 76| 103 87 ( 166 97 88 92 9 82
101 79 93 82| 164 96 88 92 82 82
9% 79 84 84| 162 92 87 94 82 88

79 88 84| 159 82 86 91 84 84
101 79 92 101 | 159 83 88 84 83
102 76 86 87| 160 85 83 88 88 84
104 76 89 88 | 160 87 82 89 88 83
118 76 86 8 | 157 88 86 92 88 85
103 79 86 85| 157 92 83 90 88 88
99 78 80| 155 o4 84 91 88 87
{7 . 82 79 |- o4 92 =

NoTE.—See p. 37 for daily discharge of Southern California Edison Co.’s canal and Greenspot pipe line.

Combined monthly discharge of Santa Ana River and canals near Mentone, Calif.,
for the year ending September 30, 1923

Discharge in second-feet Run-off
Month : . Per
Maxi- Mini- ~

mum um Mean sc];;:ﬂp;e Inches | Acre-feet

118 96 102 0. 539 0.62 6, 270

149 36 82.3 .435 .49 4,900

678 72 118 . 624 .72 7,260
111 66 75.5 . 399 .46 4, 640

142 68 119 . 629 .66 6, 610

124 40 90.9 . 481 .55 5,590

166 84 142 .761 .84 8,450
123 82 95.1 . 503 .58 5, 850-

92 82 85.7 .453 .51 5,100

94 87 906-1 477 . 55 5,540

Augus 92 79 87.2 .461 .53 5,360
September .. ccoa oo 92 44 84.1 445 . 50 5, 000
The year. 678 36 97.5 .516 7.01 70, 600
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SANTA ANA RIVER NEAR PRADO, CALIF.

LocaTioN.— At Riverside-Orange County line in lower Santa Ana Canyon,
3 miles by river below Rincon bridge, and 3 miles southwest of Prado,
Riverside County.

DraiNage Area.—Not measured,

RECORDS AvaILABLE.—January 31, 1919, to September 30, 1923.

Gaee.—Water-stage recorder, in concrete well and house, on left bank.

DiscHARGE MEASUREMENTS.—Made from cable 500 feet above gage. At low
stages measurements are made from temporary footbridge at cable or by
wading.

CHANNEL AND coNTROL.—Bed is shifting sand. Banks are low and subject
to overflow at high stages; channel about 800 feet wide at extreme flood
stages. Right bank covered with trees and brush left bank has trees and
brush along bank of low-water channel.

EXTREMES OF pDIsCHARGE—Maximum stage during year, from water-stage
recorder, 3.90 feet at 2.30 a. m. December 14 (discharge, 1,080 second-feet);
minimum discharge, from water-stage recorder, 53 second-feet at 11.30 p. m.
July 26, gage height, 0.10 foot.

1919-1923: Maximum stage, from water-stage recorder, 5.45 feet at
3 a. m. February 23, 1920 (discharge, about 7,560 second-feet); minimum
discharge, 41 second-feet, at 8 p. m. July 15, 1919, gage height from water-
stage recorder, 1.21 feet.

Diversions.—Numerous water companies divert water from main river and its
tributaries above and below station. Large quantities of water are taken
out of underground storage by flowing wells and pumping plants.

RecuLaTioN.—Storage has been developed at Bear Valley Reservoir in upper
Santa Ana Basin and Hemet Reservoir in San Jacinto Basin. Lake Elsinore
receives the run-off from San Jacinto Basin and discharges into Temescal
Creek only during seasons of very high run-off. (See Lake Elsinore at
Elsinore, p. 66.)

Accuracy.—Stage-discharge relation continually changing. Standard rating
curves not well defined. Water-stage recorder gave good record except
for a few days when there was no communication between gage well and
stream and December 27 to January 7 and September 13-22, when clock
was not running. Daily discharge ascertained by shifting-control method
or was estimated or interpolated during periods of no gage height. Records
fair.

Discharge measurements of Santa Ana River near Prado, Calif., during the year
ending September 30, 1923

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

Feet | Sec.ft. A 2%
T.

85 Nf)ay 5

13

21

184 || June 12

20

26
490 | July 6
17

393 26
376 |} Aug. 3
13

107 22
29
371 {| Sept. 12
21
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Daily discharge, in second-feet, of Santa Ana River near Prado, Calzf., for the
year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
168 410 500 346 116 178 74 73 64 70
178 415 | 455 142 157 79 69 63 67
185 419 452 379 ‘160 151 8 67 62 83
180 424 448 341 163 140 84 67 60 73
180 428 444 300 145 116 79 69 61 77
180 | 4331 440 303 163 104 76 70 60 72
191 437 430 317 27 104 81 70 61 66
174 442 | 430 268 97 90 73 60 70
160 424 460 329 272 97 82 82 61 74
171 427 424 300 390 100 76 82 62 77
174 427 451 312 425 102 7 77 63 80

418 436 306 304 102 81 71 65 84

1,000 421 421 204 318 104 76 73 72 84
B 412 415 258 300 102 79 7 71 83
457 412 406 245 206 95 86 76 74 83
391 391 242 242 92 86 69 75 83
364 379 238 272 88 79 66 75 83
364 412 370 206 304 84 76 68 82 82
352 418 378 210 277 80 91 67 79 82
373 439 385 196 272 76 93 61 75 82
385 463 385 182 250 79 84 57 77 81
376 478 379 169 238 79 84 56 78 80
379 478 373 154 226 79 74 56 77 86
376 472 358 145 210 81 74 55 73 90
382 466 358 132 203 7 79 56 68 93
387 464 329 116 218 74 73 60 73 87
392 462 320 104 206 73 70 58 74 88
396 459 oo 93 200 77 58 70 91
401 457 | ... 102 189 86 81 57 63 88
406 542 |- 106 |ooeeoon 79 fee - 59 66 |-mame--

Monthly discharge of Santa Ana River near Prado, Calif., for the year ending Sep-

tember 30, 1
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October- e aeeee 112 72 90.5 5, 560
November 248 113 166 9, 880
1, 000 160 347 21, 300
2 409 439 27, 000
500 320 410 22,800
379 93 239 14,700
425 116 47 4,700
178 73 98.6 6, 060
93 70 80.2 4,770
82 55 66.7 , 100
82 60 68.6 4,220
93 63 80.1 4,770
The year o e 1,000 55 193 140, 000

LOWER SANTA ANA RIVER

For comparative purposes, discharge measurements were made on the same
day during the irrigating season at various points in lower Santa Ana River
basin. Measurements were also made at some of these points during the irri-
gating seasons of 1916 to 1922.

Results of the measurements for the 1923 season are given in the following
table:
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SANTA ANA RIVER AT SANTA ANA, CALIF.

Location.— At Fifth Street Bridge, Santa Ana, 2 miles below junction with
Santiago Creek, and 10 miles above the mouth, Orange County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 8 to September 30, 1923.

Gage.—Water-stage recorder at east pier of bridge. Staff gage on pier.

DISCHARGE MEASUREMENTS.—Made from cable under the bridge or by wading.

CHANNEL AND coNTROL.—Shifting sand.

EXTREMES OF DISCHARGE.— Maximum stage during the period, from water-
stage recorder, 0.64 foot at 2.30 a. m. January 31 (discharge, 158 second-feet);
stream dry May 10 to September 30.

DiversioNs.—The ordinary flow of the river is diverted above for irrigation and
the flow past the station is either return water or waste water.

ReguLaTION.—See paragraph above.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well-
defined. Water-stage recorder gave fair record. Daily discharge ascertained
by applying mean daily gage height to rating table, except February 11-14,
April 24-25, 27-30, and May 2-9, for which it was interpolated. Records
fair.

Discharge measurements of Santa Ana River at Santa Ana, Calif., during the year
ending September 30, 1923

o Gage Dis- . Gage | Dis-
Date Made by- height | charge Date Made by beight | charge
Sec.~ft. Feet | Sec.-ft.
Jan. 6 4.7 |l Mar. 15 | H. C. Troxell _.__._____ 0.14 0,05
Feb. 1 50 Apr. 12 | Tompkins and Troxell . .45 36
6 13 17 | Jarrett Oliver_ ....._... .36 6.7
16 5.2 26 |o--.- [ 1 R, .30 Lo
23 14

Daily discharge, in second-feet, of Santa Ana River at Santa Ana, Calif., for the
year ending September 30, 1923

Mar. | Apr. | May Day Jan.
3.9 3.2
2.5 2.8
6 2.4
15 2.1
3.1 1.7
2.2 ... 1.4
19| 1.0
) - 1.7
4,2 | .3
2.8 i -
3 P -
7 32 |eecaee
281 23 oo

.3 (1
.2 0 joaoa-.

NorE.—No flow Mar, 21 to Apr. 11 and May 10 to Sept. 30.

Monthly discharge of Santa Ana River at Sania Ana, Calif., for the year ending
September 30, 1923

. R P
Month Discharge in second-feet Run-off in

Meaximum | Minimum | Mean | 2crefeet

914
972
114
325
33.2

2, 360




SANTA  ANA- RIVER. BASIN 37

SOUTHERN CALIFORNIA EDISON CO.’S CANAL AND GREENSPOT PIPE LINE NEAR MENTONE,
CALIF.

LocatioN.—A#% Southern California Edison Co.’s Mentone power plant at mouth
of canyon, 234 miles below intake on Santa Ana River'and 3 miles northeast
of Mentone, San Bernardino County.

RECORDS AVAILABLE.—1896 to September 30, 1923.

Discrarage.—Canal discharge computed from records showing kilowatt output
of power plant. Pipe-line discharge computed from weir record at forebay.

EXTEEMES OF DISCHARGE.—1896-1923: Maximum mean daily canal discharge
recorded, 97 second-feet March 16, 1905; no flow during short periods nearly
every year.

DiversioNs.—Water diverted from the forebay by the Greenspot pipe line must
be added to give total flow of canal above forebay. From 1903 to 1911 pipe
line diverted from canal above forebay but no discharge was reported. The
present pipe line was put in operation September 7, 1911.

Accuracy.—The record for power canal is computed..on the assumption that
1 second-foot develops 18.9 kilowatts. The weir record for the pipe lineis"
considered good.

CooreraTioN.—Record furnished by Southern California Edison Co. through
H. W. Dennis, chief civil engineer.

The intake of this canal is at Southern California Edison Co.’s power plant
No. 2, 234 miles above Mentone plant. All the water, except that taken by the
Greenspot pipe line, is first used for development of power. After it leaves the
Mentone power house it is carried across Santa Ana River in a flume and dis-
charged into a lined canal from which it is distributed for irrigation. Before it .
enters the irrigation canal it has passed through three power plants.

Daily discharge, in- second-feet, of Southern California Edison Co.’s canal near
Mentone, Calsf., for the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Febs ; Mar. | Apr. | May | June | July | Aug. | Sept. "
N t

80| 80 67| 69| 72 8| 72! sob 7w, B} T 80
80| 80 67 72 72 83 8. 77| 77(. 7 77 807"
80t 77 67 59 53 8!, 8. 8 7T ke 8¢
80} 67 67 59 83 83 80| 80 %, T 771 80"
80} 67 64 59 83 80 77 77 7% 77 75 7"
80} 67 61 67 83 80 77 75 77 | 77 75~
80| 67 80 69 83 83 80 77 YA 75 77
80} 64 80 69 83 83 80 80 w77 77 77
80 80 67 64 80 83 80 80 mBET 7 804
80 [ 43 67 59 80 83 80 77 YCR (] 80 80
801 80 80 61 80 80 80 77 72 75 7 80
80:+ 80% 75 61 83 80 80 . 75 75 v 80
80| 80 80 61}, 83 80 83 7 75 75 80 72
801 75 40 61 83 80 83 77 80 75 77 27
80| 67 64 59 837 K 83" 807 T 75 kad 77
80| 72 80 59 83 27 83 80+ 75 75 80 77
80| 6% 80 594 - 83 77 83 75 75 80 7
80| 69 80 59 831 43 83 80|. 75 75 80 75
80| 10.7 83 59 83 77 83 80 80 77 80 75
80| 59 61 56 83 77 83 7 807 T 75 75
80| 64 80 59 83 7 83 &0 7% s 7 75
80| 67 72 59 83 72 8371 ° 80 75 w 75 75
80| 67 75 59 83 80 83 80" 75 7 75 80
80| 67 80 80 83 80° 83 75 75 l 7 77 7
RO 67 83 67 83 80 83 ki 72 % 77 757
83 | 64 77 64 83 75 83 75 72 Kia 80 75
83| 64 80 67 77 80 83 v 727 75 80T 75
83 64 77 64 80 80 837 s 75 7 80 77
80| 67 kid 69 |_.—__. 80 83 ] a 80 80
80 | 67 77 (3 . 75 83 77 75 77 80 80
80 o 72 [ . 75 | . ki . s 80 [ .. ..
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Monthly discharge of Southern California Edison Co.’s canal near Mentone, Calif.,
Jor the year ending September 30, 1923

D nd-f
Month ischarge in second-feet Run-off in
Maximum | Minimum | Mean | 8cre-feet
83 80 80.3 4,940
80 10.7 67.1 3,990
83 40 72.9 4,480
80 56 63.9 3,930
83 53 80.5 4,470
83 27 76.7 4,720
83 72 81.4 4,840
80 75 78.2 4,810
80 72 75.4 4,490
7 75 76.1 4,680
80 72 7.7 4,780
80 27 75.6 4, 500
BT S 83 10.7 75.4 54, 600

Daily discharge, in second-feet, of Greenspot pipe line near Mentone, Calif., for

Day Oct.

Z
S
<

Dec.

Jan.

Feb.

the year ending September 30, 1923

Mar. { Apr. | May | June

July

g

Sept.

DVOLLLY COVOVY VOLOOYP VOO DOLODO LOODD

COOOCOO000 COOOOOCO WWLLL VLWL OOV VEOOOD

COCICICIOIOD COCOOILIMH COCOOICOCY CICOONDAO00 00 QDCOQOOD QO GO G0 00 0O

DBIRNDIDOD DA RHAIOD SO HOWWW WWOI L

BON MO SO ORI A SO D

il i DD DDBDD DDRIDD BADDD OB
RS LE BN E PN SRR PN PR PN PN RS EAPNPRERBEN TR EX PR PURRS BRPX PR X

09000 9000000000 9000000000 GO U0 GO 0000 90 GO~I =T~

AN N icior Gt R cianen Crcacadngn Sen
TSN EXEC RN PR PN PP IR CTCTCTCYCRFCYCRR PR PR EPR PRSXBERE SRE PSR R B

COCOC0C0 0000 Q0000000 GOONGOGOR0 COOCQVO0Q0 QUOEDODODAC 00 W O WD

(DR S ERTS TS SRR TR EX PRPRERREN X PR R EX PR PR PN QRTINS PRI RN ¥- 3= X-°1-"
=X-Y- XN ENEERERER SR TR RN PR PN TS O SR PREX PRPNERRPX INTX PR RN PEPN P PN

Monthly discharge of Greenspot pipe line near Mentone, Calif., for the year ending
September 30, 1923

Month Discharge in second-feet TeEin
Maximum | Minimum | Mean | 8cre-feet

OCEODOT . ae e e cccmi s e ce e s 9 9 9.0 533
NOVember. .o oo ceccac e e eae 9 8 8.6 512
December, 8 3 5.3 326
January. 6 3 5.2 320
February. 6 6 6.0 333
March 6 1 4.5 277
April e mmecoeeemeccmmm—————— 7 7 7.0 417
May T - 8.5 7 7.97 490
June........ - 7 2 5.7 339
July. 9 8 8.1 498
August - 8 5 6.8 418
September. - 7 6 6.9 411
The Year. . oceeacmccccmaaccaann - 9 1 6.76 4, 890
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MILL CREEK NEAR CRAFTONVILLE, CALIF.

Location.—In NE. ¥ sec. 13, T. 1 8., R. 2 W., at mouth of canyon, on Red-
lands-Bear Valley highway, 5}/ miles northeast of Craftonvﬂle, San
Bernardino County.

DraINAGE AREA.—Not measured.

REcoRrDS AvAILABLE.—January 21, 1919, to September 30, 1923.

Gage.—Water-stage recorder on left bank just above Southern California
Edison Co.’s concrete diversion dam. Datum lowered 1 foot November
21, 1922.

DiscEARGE MEASUREMENTS.—Made from highway bridge 75 feet below gage or
by wading.

CHANNEL AND CONTROL.—Bed consists of gravel and boulders; shifts during
high stages. Control is concrete diversion dam but is not very satisfactory
on account of the gravel which collects at dam.

EXTREMES OF DISCHARGE.—Maximum stage during year, from watemta.ge
recorder, 3.20 feet at 4 a. m. December 13 (discharge not determined); all
water diverted into Mill Creek power canal No. 1 October 1 to December 10,
December 20 to April 15, and May 28 to September 30, except September 2,

1919-1923: Maximum stage recorded, 4.80 feet December 20, 1921 (dis-
charge, about 896 second-feet); all water diverted into Mill Creek power
canal No. 1 at various times.

Diversions.—Mill Creek power canal No. 1 heads at the diversion dam at the
station. Power canal No. 2 heads about 3 miles farther up the canyon and
canal No. 3 about 3 miles above the headworks of canal No. 2. Canals Nos.
2 and 3 lead to power plants Nos. 2 and 3 which are located in a combined
power house near the intake of canal No. 1. The tailrace of the combined
power house discharges into canal No. 1 and the water is used in power plant
No. 1. Waterisdiverted from Mill Creek by canal No. 1 only when the water
discharged from the combined power house is insufficient to operate power
plant No. 1 to capacity. Ordinarily when canal No. 1 can not take all the
flow in the creek it is not operated as the diversions by canals Nos. 2 and 3
furnished sufficient water for plant No. 1. From May 25 to September 28,
1922, and April 16 to May 27, 1923, water was diverted by canal No. 1 in
addition to some being wasted down the creek. This diversion is included
in the flow of the creek.

Accuracy.—Stage-discharge relation did not change during the year. Rating
curve fairly well defined by four discharge measurements. Water-stage
recorder record good. Daily discharge ascertained by applying mean daily
gage height to rating table. Discharge December 15-19 estimated as water
was wasted back to creek from No. 1 canal. May 27 and September 2 esti-
mated. Combined daily discharge of creek and canals is the sum of flow in
creek, power canals Nos. 2 and 3, and canal No. 1, except for the period April
16 to May 26, when flow in creek included flow in canal No. 1. Records good.

CooreraTioN.— Water-stage recorder attended by employee of Southern Cali-
fornia Edison Co.

Discharge measurements of Mill Creelc near Craftonville, Calif., during the year
ending September 30, 1923

Date Made by— hciiag o clglfg.e Date Made by— h%iégt 01],);;0

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

Dec. 20 | Jarrett Oliver. _........ (%) May 11 | Jarrett Oliver_ _........ 1,14 24

Apr. 7 [-...- do. ... | 0.96 9.1 b I A L U T, 110 23
18 |cceeadOe e 1.08 21

s Gage not read, water wasted back to creek at sand box in eanal.
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Daily discharge, in second-feet, of M<ll Creek near Craftonville, Calif., for the year
ending September 30, 1923

Day Dec. | Apr. | May Sept. Day Dec. Apr. | May | ‘Sept.
1.. 14 12
2. 12 14
3.. 10 19
4. - 8 20
5. - Y18
6.. - 12 - 18
7- 12 18
8... - 17 - 15
9. - 25 |-eoeaeee 16
10. 2% - 16
11, 16 26 - 17
12_. 18 25 17|,
13. ¢ 152 2% . 18
14. 18 22 13
15. 16 21 12

Norte.~Record for Apr. 19 to May 26 includes flow in creek and in canal No. 1.

Daily discharge, in second-feet, of Mill Creek and canals near Craftonville, Calif.,
for the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June |July | Aug. | Sept.
32 36 35 37 36 45 36 33 26 24
32 36 35 36 40 47 36 34 26 46
32 37 35 41 39 46 36 33 28 25
32 36 36 39 38 44 35 33 26 25
32 36 38 40 37 43 36 33 26 28
32 36 36 38 39 43 36 32 26 24
36 36 35 39 40 43, 36 32 26 25
36 36 356 38 40 48 38 32 26 25
35 36 36 41 40 56 40 32 26 26
45 34 34 40 42 57 37 32 26 27
46 33 35 36 42- 57 37 32 25 25
48 33 36 35 42 56 38 30 22, 27
183 35 37 36 43 55 38 30- 26 31
50 33 35 36 40 53. 38 31 24 27
48 32 38 3 40 52 38| 29 24 31
46 35 38 38 46 55 38 30 27 32
43 35 39 36 45 56 37 30 26 26
42 32. 40 37 50 55 38 30- 26 27
41 31 42 36 52 54 39 31 24 26
39 34+ 39 36 49 56 39 29 24 26
38 33 40 38 49 54 38 28 25 26
38 32 35 38 49 50 38 28 22 25
38 33 40 38 46 50 38 30 22 28
38 36 - 37 39 47 49 38 30 24 27
38 36 37 38 47 51 37 28 2. 28
37 38 49 48 32 27 23 | 27
36 38 48 45|. 35 28 2 27
36 38 51 42 35 28 23 27
37 38 44 37 35 27 22 27
36 35 43 40 33 27 22 27
36 36 joraeeee 39 27 b= T
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Monthly discharge of Mill Creek and canals near Crafionville, Calif., for: the yesr:
ending September 360,'1983"

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

Octob 38 32 34.3 2,110
November: - 40 33 35.4 2,110
December. 183 32 43.2 2, 660
January. 37 31 34.5 2,120
February . 42 34 36.8 2,
MaTCh . - e 41 34 37.5 2,310
AP e e 52 36 43.8 2, 610
MY o et mmm— e m—————————— 57 37 49.2 3,030
June.... 40 32 36.8 2,190
July. oo, - e mmmememe—e e 34 27 30.2 1,860 ¢
AUZUSE . e mmaem 27 22 24.8 1,520
September.____. e —————————————n 46 24 27.4 1,630 .

The year. e mmmmmmcmmmmmmem—o e 183 22 36.1 26,200

MILL CREEK POWER CANAL NO. 3 AT INTAKE, NEAR FOREST HOME, CALIF,

LocaTion.—In SE. 14 sec. 12, T. 1 8,, R. 1 W., at sand box 200 feet below diver-
sion dam on Mill Creek, half a mile west of Forest Home, San Bernardino
County.

Recorps avarLaBLe.—October 1, 1922, to September 30, 1923. Record is flow
of canal only on days on which entire flow of Mill Creek was diverted into
canal.

Gaee.—Water-stage recorder in concrete well and shelter in the sand box just
above the outlet weir.

DiscHARGE MEASUREMENTS.—Made from a plank across a rectangular concrete-
canal leading to the sand box.

CHANNEL AND CONTROL—Sand box is 100 feet long and 50 feet wide. Control
is a sharp crested weir 10.85 feet long without end contractions. Crest of
weir at gage height 0.00 foot. Weir is submerged at gage height about 0.9
foot. Water spills over sand box at gage height 1.33 feet.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 29
second-feet ‘November 11; minimum mean daily discharge, 15.0 second-feet
August 28-30.

Accuracy.—Stage-discharge relation permanent during period of record except
October 1-7, December 25-29, and June 24-29, when weir was submerged.
Rating curve well defined. Water-stage recorder record excellent. Daily
discharge ascertained by applying mean daily gage height to rating table.
Discharge was not computed for those days on which water was wasted over
top-of sand box. The record shows the flow of the canal only on those-days-
when the flow- of Mill Creek was all diverted. Records good.-

Discharge measurements of Mill Creek power canal No. 3 at inluke, near Forest
Home, Calif., during the year ending September 30, 1923

Date Made by— age | Dis || Date Made by— oo |
Feet | Secft. Feet | Sec.ft.
Oct. 11 | Jarrett Oliver.......... 0.66 24 July - 5| Jarrett Oliver_.__.._.__ 0.87 21
1 do . ) L P— Y S .64 20
21 Aug. 6 {..... s 1) T .55 18
30 |- .. 1 1 .50 14.
25 Sept. 6 | F.C. Ebert__._.. ... . 55. 17
19.5

e Water wasting o ver top of sand box.

57284—28 4
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Daily discharge, in second-feet, of Mill Creek power canal No. 3 at intake, near
Forest Home, Cdlif., for the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | June | July | Aug. | Sept.
28| 23 21 19.4 15.5
28 23 22 18.9 15,5
26 23 22 18.4 16.0
26 23 22 18.4 16.0
26 23 22 17.4 16.5
28 23 22 17. 4 16.5
25 23 22 17.9 16.5
24 23 2 17.4 16. 5
23 22 17.4 17.0
22 17.0 17.0
23 23 17.9 16.8
23 18.4 16.6
23 18.4 16.4
23 18.4 16.2
23 17.9 16.0
23 17.9 16.0
23 18.4 16.5
23 18.4 16.5
22 17.9 16.0
22 17.9 15.5
23 17.0 16.0
23 17.0 16.5
22 16. 5 17.9
22 2 16.0 17.4
22 22 24 16.5 16.5
22 21 24 16.5 16.5

24 16.0 17,0
P 15.0 16.5
24 15.0 16.0
24 15.0 15.5
24 15.5 [oceecao

NotE.—Daily discharge not determined on days when flow of Mill Creek was greater than flow in canal.

Monthly discharge of Mill Creek power canal No. 3 at intake near Forest Home,
Calif., for the year ending September 30, 1923

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
January. 24 21 21.2 1,300
February 28 21 23.5 1,310
July. 24 19.9 21. 4 1,320
AUGUS. o e oo mmnm 19,4 15.0 17.3 1,060
[0S oL TS 17.9 15.5 16.4 976

MILL CREEK POWER CANALS NOS. 2 AND 8 NEAR CRAFTONVILLE, CALIF.

Location.—In NE, 14 sec. 13, T. 1 8., R. 2 W., at Southern California Edison
Co.’s power plants Nos. 2 and 3 near Redlands-Bear Valley highway, 5
miles northeast of Craftonville, San Bernardino County.

RECORDS AVAILABLE.—January 1, 1919, to September 30, 1923.

DiscaargE.—Computed from weir records in common tailrace of power plants.

EXTREMES OF DISCHARGE.—1919-1923: Maximum mean daily discharge recorded,
-36 second-feet November 19, 1922; no flow May 27, 1923.

Accuracy..—Records good.

CooPERATION.—Record of daily discharge furnished by Southern California
Edison Co.
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Mill Creek power canal No. 2 diverts from Mill Creek insec. 8, T.18.,,R.1 W,
The headworks of canal No. 3 are in sec. 13, T. 1 S., R. 1 W., about 3 miles above
_the intake for canal No. 2. The canals serve power plants Nos. 2 and 3 which
discharge into a common tailrace. The water then passes into Mill Creek power
canal No. 1 and is used again at power plant No. 1. :

Daily dischaége, in second-feet, of Mill Creek po'wer' canals Nos. 2 and 3 mear
raftonville, Calif., for the year ending September 30, 1923

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May { June | July | Aug. | Sept.
22 31 28 30 28 30 31 31 32 30 24 23
22 31 28 31 28 30 32 31 32 30 24 13
22 31 28 31 28 34 31 31 32 30 26 18
23 31 28 30 28 30 31 31 31 30 24 18
23 31 28 31 31 32 31 31 32 30 24 24
23 31 28 31 29 30 31 31 32 29 24 21
26 30 28 27 32 32 31 32 29 24 22
29 30 28 30 29 31 32 31 34 29 24 22
31 32 27 32 30 33 32 31 34 29 24 22
30 33 32 30 28 32 32 31 33 29 24
30 32 30 29 28 28 31 31 33 29 2 22
30 32 30 29 29 28 31 31 34 28 25 22
33 31 31 31 30 29 32 31 34 28 24 26
31 30 32 29 28 30 30 31 34 29 22 23
31 31 32 28 31 28 30 31 34 27 22 26

36 33 28 34 32 32 32 32 29 23 24
30 30 32 30 31 31 31 32 31 27 23 24
30 31 32 29 32 32 31 32 31 26 23 23
30 29 32 28 32 31 32 32 26 20 23
30 32 29 32 32 31 32 32 27 21 25
30 29 32 32 30 33 31 32 32 27 22 24

29 32 30 30 32 31 35 32 26 22 25

29 32 32 32 32 26 25 22 24
30 29 31 33 31 0 30 26 22 24
32 29 31 33 32 30 22 12
31 29 32 32 31 31 30 25 21 24
30 29 35 31 34 29 25 21 24
30 34 [:3 O . 34 |ooeenn 25 22 |oeeeene

Monthly discharge of Mill Creek power canals Nos. 2 and 3 near Craftonville, Calif.,
Jor the year ending September 30, 1923

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

October - 33 22 28.7 1,760

November. . 36 29 30.6 1,820

D b 35 27 30.8 1, 890

January. —— . 32 25 29.6 1,820

February. - . 34 27 29.8 1,660

March_ 34 28 3L1 1,910

«April 34 30 31. 4 1, 870
May 35 0 30.8 1, 800

June. - 34 26 31.9 1,900
July. 30 25 21.7 1,700
August = 26 20 23.1 1,420

September . 27 12 22.5 1,340

The year. e 36 0 29.0 21,000
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MILL CREEK POWER CANAL NO. 1 NEAR.CRAFTONVILLE, CALIF,

Locarion.—In NE. I sec. 13, T. 1 8., R. 2W., one-fourth mile below intake on
Mill .Creek; on Redlands—Bear Valley highway, 5 miles northeast of Craf-
tonville, San Bernardino County.

RECORDS AVAILABLE.~—January 21, 1919, to September 30, 1923.

GaceE.—Water-stage recorder just above weir.

DiscaarGE.—Computed from gage-height record showing head: over 6-foot,
sharp-crested, rectangular weir without end contractions.

Accuracy.—Stage-discharge relation permanent. Daily diseharge -aseertained
by applying mean daily gage height to weir table except June 2-10 for which
it was estimated as some water was wasted above weir. Discharge also
estimated for October 2-7, 28, November 9-11, 13-16, 19, 21, 23-30, Decem-
ber 1-2, 9-10, 20-31, January 1-13, April 27-29, June 11-17, August 28-31,
September 1-2, and 24-30, as clock was stopped, record lost, or water was
wasted above weir. Records fair,

CoopPERATION.—Water-stage recorder attended by electrician of Southern Cali-
fornia Edison Co.

Canal diverts water from Mill Creek in NE. 14 sec. 13, T. 1 8, R. 2 W, at
gaging station on Mill Creek near Craftonville. Below the weir it receives the
discharge from the tailrace of the combined power house of canals Nos.-2 and 3.
After going through Mill Creek power house No. 1 the water is distributed for
irrigation (see ¢ Diversions,” Mill Creek near Craftonville, p. 39).

Daily discharge, in second-feet, of M7l Creek power canal No. 1 near Craftonville,
Calif., for the year-ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
9.5 4.7 4.1 6 7.1 6.6 5.2 1.5 4 3.4 1.7 1.4
9.5 4.7 4.0 5 6.9 6.4 7.5 1.7 4 3.6 1.7 7.5
10 4.9 4.0 6 7.3 6.6 81| 122 4 3.0 1.7 7.3
10 5.1 4.0 6 7.9 8.6 6.9| 12.5 4 3.0 1.7 7.3
11 4.9 3.8 5 6.9 8.1 6.0 12.5 4 3.0 1.8 3.6
11 4.7 3.8 5 6.2 7.7 7.9 12.2 4 3.0 1.8 3.3
1 4.3 7.6 9.3 6.2 7.3 7.9} 12 4 3.0 1.9 3.4
4.1 4.5 8.4 6 6.2 7.3 771 11,2] - 4~ 2.8 1.8- 3.1
4.1 7.1 8 4 6.0 7.7 7.7 6.9 6 2.8 1.8 3.1
40!, 62| 13 4 < 5.6 7.7 10.5] .62{ 4 2.6 1.9 3.1
41 5.8 .0 4 6.9 7.5 11 6.2 4 2.6 1.9 3.3
4,3 5.8 .0 4 7.1 7.1 1L5 6.2 4 2.5 1.7 5.2
4.3 5.5 .0 4 " 6.9 7.1] 11" 7.7 4 2.5 1.7 4.7
41 5.2 .0 3.8 7.3 6.4 10.5 7.5 4 2.3 L7 3.8
4.1 4.9 .0 3.8 7.5 56 9.8 7.3 4 2.3 1.7 5.2
4.0 4.7 .0 3.6 7.5 6.6 8.1 6.6 4 2.2 1.7 4.5
3.8 4.5 .0 341 1.7 6.2 9.1 6.2 6 2.2 1.7 3.4
3.6 4.3 .0 3.4 7.9 58 8.6 6.2 6.2 2.1 1.7 3.3
3.6 4.5 .0 3.4 7.9 4.5 8.1 6.0 7.3 2.2 1.5 2.5
3.4 4.9 6.8 3.6 7.7 5.2 7.9 6.0 81 2.1 1.5]).21
3.4 4.7 6 3.6 7.7 5.6 7.9 7.1 7.1 2.1 1.5 2.6
4.0 4.5 6 3.6 7.7 5.6 7.7 7.5 6.2 2.1 1.9 1.9
4.0 4.5 6 3.8 7.5 56 7.7 7.3 5.8 2.6 1.5 2.8
3.8 4.4 6 4.3 7.3 5.6 8.1 7.3 5.6 3.0 1.7 2.8
3.8 4.4 6 5.6 7.1 5.6 7.7 7.3 5.2 2.5 1.5 2.8
3.8 4.3 5 58 6.9 5.6 7.7 7.1 6.0 2.3 1.4 2.8
4.7 4.3 5 5.6 58 5.2 85| 23 5.1 2.2 1.4 2.8
6.0 4.2 5 5.4 5.2 5.2 9 10.5 5.1 2.2 1.44 14.8
5.6 4.2 5 5.6 5.6( 10 6 4,9 2.1 1,44 2.8
5.4 4.1 1 6.2 541 11 56 4.3 2.1 1.4 2.8
5.1 2 7.3 5.2 |eaeeees 47 feeeeeae 1.8 14|,
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Monthly discharge of Mill Creek power canal No. I mear Craftonville, Calif., for
the year ending September 30, 1923

Discharge in-second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
11 3.4 5.58 343
7.1 4.1 4.83 287
13 0 3.88 239
9.3 3.4 4. 84 298
7.9 5.2 7.00 389
8.6 4.5 6.33 389
1.5 52 -8.58 511
23 4.7 8.65 532
8.1 4.0 4.96 205
3.6 1.8 2. 52 155
August_.__ - 1.9 1.4 1. 656 101
September - 14.8 1.4 4.00 238
A T N 23 0 6.22 3,780

PLUNGE CREEK NEAR EAST HIGHLANDS, CALIF.

Location.—In NE. ¥4 sec. 1, T. 1 8., R. 3 W., at mouth of canyon at crossing
of North Fork ditech siphon, 2 miles northeast of East Highlands, San Ber-
nardino County.

Drainaee AREA.—Not measured.

RECORDS AVAILABLE.—January 26, 1919, to September 30, 1923.

Gage.—Water-stage recorder installed in concrete well and shelter on left bank
about 10 feet above siphon.

Di1soHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders; shifting. Con-
trol is section of abandoned steel pipe line filled with sand and gravel and
imbedded in channel. Right bank high; left bank is overflowed during
extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 2.30 feet at 3 a. m. December 13 (discharge,-390-second-feet); no
flow for several months during year.

1919-1923: Maximum stage, from water-stage recorder, 3.15 feet at
4.a. m. March 14, 1921 (discharge, 1,100 second-feet); no flow for several
months-during each year.

Diversions.—The East Highlands Orange Co. controls Plunge Creek water and
diverts water at several points, from 2 to 5 miles above station. A small
quantity of water is diverted about 200 feet .above. gage, .which is -wasted
back into ereek just below control when not needed for irrigation.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation did not change during the year. Rating
curve well defined. Water-stage recorder operated satisfactorily except
January' 15-16, February 2-6, March 11, and May 24 to June 5. Daily
.discharge ascertained by applying mean daily gage height to rating table,
except for periods of no gage-height record, for which it was cstimated.
Records good.
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Discharge measurements of Plun, mge Creek near East Hzghlands, Calif., during the

year ending September 30, 192

Gage | Dis- Gage | Dis-
Date Made by— haiag%lt charge | Date Made by— height | charge
Sec.-ft. Feet | Sec.-ft.

6.6 || Apr. 12 | Jarrett Oliver.......... 0.67 11

112 19 ... L [ T, .64 10
9. 23 | Oliver and Ebert. .59 8.5
6.3 || May 8 | Jarrett Oliver.... .28 2.0
3.6 16 |-e- (s [/ T .17 .9

Daily discharge, in second feet, of Plunge Creek near East Hzghla'nds, Calif., for the
year ending September 30, 1923

Day Nov. | Dec. | Jan. Feb. | Mar. | Apr May

1 . - 0.8 2.1 12 8 4.6 3.3
2 .7 18 11 7 6.5 3.1
3 - 7 1.6 11 15 11 3.1
N i .7 1.6 10 11 7 3
A, .7 1.6 9 8.5 6.5 2.7
.7 L5 9 8 47 2.6

5.5 1.3 8 8 35 2.3

4.8 1.1 8.5 7 17 16

2.9 L1 10 8.5 12 11

4.2 L1 9.5 8 18 1

6 L1] 12 7.5 156 L1

6 L2 12 7 12 L3

173 13 14 7.5 10 L6

83 .9 14 8 8.5 1.2

33 .8 15 7 8 .8

18 .6 17 7 7 .8

13 4 20 7 6 .8

9 .4 23 7 10 .8

7.5 .4 19 7 11 .8

7 .4 19 7 11 .8

6 .4 18 7 10 .8

6 .4 14 6 9 7

5.5 .6 14 6 8 .6

5 4,8 12 5.5 7 .6

3.6 8 10 5.6 7 .5

2.6 5.5 9 4,6 6 .5

2.3 3.4 8 3.9 5.5 .4

2.2 3.1 8 3.7 5 .3

2.1 [ 3.4 5 .3

2.1 31 3.1 4,2 .2

2.1 22 2.9 .1

NoTE.—No flow on days for which no discharge is given.

Monthly discharge of Plunge Creek near East Highlands, Calif., for the year ending
September 30, 1923

Discharge in second-feet
Month Rauncre-ofgeltn
Maximum | Minimum | Mean
14 0 1.40 83.3
173 7 13.4 824
31 .4 3.42 210
23 8 12.7 706
15 2.9 6.86 422
47 4.2 11.0 655
3.3 .1 1.256 76.9
173 0 4.11 2,980

NorE,—No flow quring months for which record is not given.
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WARM CREEK NEAR COLTON, CALIF,

LocarioN.—In SW. 14 sec. 21, T. 1 8., R. 4 W., at Colton Avenue highway
bridge, 134 miles east of Colton, San Bernardino County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 7, 1920, to September 30, 1923.

Gage.—Water-stage recorder in concrete well and shelter on right bank just
above highway bridge.

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

CHANNEL AND coNTROL.—Bed consists of sand and gravel; constantly shift-
ing. Control indefinite.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 5.39 feet at 5 a. m. December 13 (discharge, 1,600 second-feet);
minimum discharge, from water-stage recorder, 48 second-feet for stage of
2.59 feet, 8 p. m. September 27.

1920-1923: Maximum stage recorded, 6.58 feet at 1 a. m. December 21,
1921 (discharge, 2,780 second-feet); minimum discharge, 38 second-feet
for stage of 2.45 feet, August 28, 1922.

Diversions.—Meeks & Daley Canal diverts water half a mile above the gage.
See record, page 62.

Reeurarion.—Slightly regulated by diversion into Meeks & Daley Canal.

Accuracy.—Stage-discharge relation changes continually. Standard rating
curves fairly well defined. Water-stage recorder gave satisfactory record
except November 15-17, 23-26, January 13-19, and September 11. Daily
discharge ascertained by shifting-control method and estimated for days
of no gage height record. Records good.

Discharge measuremenis of Warm Creek near Colton, Calif., during the year ending
September 30, 1923

t
- Gage | Dis- — Gage | Dis-
Date Made by- height | charge Dato Mads by- height | charge
3 Feet | Secft.
Oct. 7 | Jarrett Oliver........... 2,75 69 3
4 dy 2.62 58 A
2.71 66 5
Nov., 2.82 3
3.09 95 .
3.09 116 2
3.13 103 3 70
Deec. 3.14 105 2.98
3.26 118 2.4 58
2.97 133 2.95 68
Jan, 3.26 104 2.80 54
3.28 108 do. 2.84 Y
Feb. 3.22 102 26 | F, C, Ebert.. 2.72 55
3.34 112 || Aug. Jarrett Oliver ..o 2.78 86
Mar. 3.29 123 d 2.75 58
3.26 105 2.77 60
3.03 73 2.72 56
3.12 84 29 2.76 59
Apr, 3.30 108 || Sept. 2,74 59
3.16 91 I . 64 581
3.18 90 2.72 60
3.03 75
!
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Daily discharge, in second-feet, of Warm Creek mnear Colton, Calif., for the year
ending September 30, 1923

Day Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
62 65 108! 108 | 124 101 91 67 59 63 57 54
62 66 106 106 111 108 98 65 53 63 54 50
62 67 107 108 103 124 106 62 52 59 54 50
63 68 105 108 98 127 88 60 53 59 54 51
69 67 104 109 103 111 84 61 57 61 54 52
69 69 104 108 105 114 129 62 56 66 56 53
68 71 129 108 103 119 113 61 67 56 56
63 75 120 106 111 116 97 60 59 66 57 56
61 172 111 105 127 116 91 59 59 66 56 57
58 111 123 105 109 114 113 60 58 63 57 60
57 104 116 103 125 109 108 59 60 58 68 56
58 100 124 101 124 106 100 61 59 54 60 51
58 98 850 101 119 103 92 61 64 54 60 53
58 94 350 101 113 100 88 62 69 53 59 62
58 100 170 101 109 92 80 62 67 54 56 60
59 107 130 100 109 91 3 64 66 55 56 60
60 113 125 100 111 89 7 64 60 59 57
60 120 113 100 109 89 101 64 67 59 57 61
61 118 106 100 109 85 92 64 73 58 54
64 118 1056 100 109 84 89 63 69 58 53 54
65 113 106 77 89 66 77 58 53 55
64 116 106 79 84 64 76 58 55 55
63 113 106 79 85 67 71 57 59 53
62 110 106 84 84 66 65 59 57 51
62 107 106 82 77 77 64 60 58 52
62 104 105 81 76 76 60 59 56 51
68 101 106 85 74 74 59 59 57 49
74 104 108 82 74 71 62 56 57 50
69 117 109 81 70 71 62 56 58 50
68 114 109 85 69 75 63 55 59 52
65 feeeeee 109 84 |ooo ko N T 56 57 |omeanan

Monthly discharge of Warm Creek near Colton, Calif., for the year ending September
30, 19

0,
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. ..o 74 57 63.0 3, 870
November . 172 65 100 5,950
December 850 104 145 8, 920
159 100 109 6, 700
127 94 108 6, 000
127 77 96.7 5,950
129 69 89.7 5,340
77 59 65.2 4,010
77 52 62.7 3,730
67 53 58.9 , 620
August. —— 60 53 56.5 3, 470
September-. . 63 49 54.4 3,240
TR FORT- - o oo oo e e mmmeee 850 | 49 84.0 60, 800
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Combined daily discharge; in second-feet, of Wearm Creek and -Meeks-& Daley Canal
near Colton, Calif., for the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
71 69 108 108 124 101 101 77 71 7 71 68 -
71 69 106 106 111 108 107 74 66 7Ty 68 65
7! 69 107 108 103 124 114 73 65 74 67 65

69 105 108 98 127 96 72" 67 74 69 66
79 70 1044 100 103: 111 92 72 70 76 69 66
78 72 104 108 105 114 133 73 68 80 70 69
77 74 129 108 103 119 116 76 73 81 71 72
72 76 120° 106 111 116 10t 73 70 80 72 72
70 172 111 106 127 116 95 72 70 79 71 73
68 111 123 105. 109 114 115 74 70 77 73 75
67 104 116 103 125 108 111 72. 71 73 72 70
67 100 124 101 124 106 107 75 70 69 75 64
66 98 850 101 119 103 99. 74 77 69. 74 66
66 94 350 101 113 100 gg 74 83 68 72 76
66 100 170 101 109 93 74 79 69 70 75
68 107 130 100 109 93" 80 75 78 70 71 75
69 113 125. 100 111 94 85 78 72 72 73 78
68 120 113 100 109 94 106 78 80 73 71 75
70 118 106 100 109 91 94 78 86 74 68 68
73 118 105 100 109 89 91 76 82. 74 68 68
70 113 106 100 106 84 94 79 91 72 68: 67
69 116 106 101 106 89 90 78 91 73 71 68
69 113 106 105 101 90 91 81 86 72" 75 66
69 110 106 130 103 92 91 80 80 72 73 64
70 107 108 125 103 91 84 91 79 75 74 65
69 104 105. 114 98 91 83 90 75 74 72 64
72 101 106 106 94- 95 82 88| 74 74 73 61
76 104 108 103 97 93 83 84 77 71 72 62
72 117 109 109 [cveaeen 93 79 84 76 71 73 62
71 114 109 159 95 78 87 77 70 74 - 65
68 109 144 ... 95 |ameeenn 2% 2 I 70 (7 T

Combined monthly discharge of Warm Creek and Meeks & Daley Canal. near Colion,

Calif., for the year ending September 30, 1923

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

October.._ 79 66 70.5 4,330
November . e 172 69 101 6,010
December. 850 104 145 8,920
January.. 159 100 109 6,700
February._.._. c——- 127 94 108 6,000~
March. ....... - 127 84 101 6,210
April R 133 78 96.0 5,710
MaYo el 91 72 77.9 790
JUNe. e e 91 65 75.8 4,510
July.... - 81 68 78.5 4,520
August - 75 67 7.4 4,390
September. _ .. ... - 78 61 68.3 4,060

The Year ... meemeaen 850 61 9L.3 66, 200




50 SURFACE WATER SUPPLY, 1923, PART X[

STRAWBERRY CREEK NEAR ARROWHEAD SPRINGS, CALIF,

LocaTioNn.—At the Del Rosa Water Co.’s diversion dam in SE. 14 sec. 11, T. 1
N,, R. 4 W., half a mile south of Arrowhead Springs, San Bernardino County.

DraINAGE AREA.—NoOt measured.

RECORDS AVAILABLE.-— | ecember 27, 1919, to September 30, 1923.

Gage.—Water-stage 1ccorder in concrete well and house on right bank 100 feet
above diversion dam.,

DisCHARGE MEASUREMENTS.—Made from footbridge 200 feet above gage or by
wading.

CHANNEL AND coNTROL.—Bed congists of large boulders. Control is of boulders
and concrete, 15 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, estimated by com-
parison with Waterman Creek, 2.95 feet at 6 a. m. December 14 (discharge,
121 gecond-feet); minimum stage, from water-stage recorder, 0.43 foot
from 4 to 8 p. m. September 2 (discharge, 0.9 second-foot).

1920-1923: Maximum stage, from water-stage recorder, 3.87 feet at 5
a. m, January 2, 1922 (discharge, 408 second-feet); minimum stage, from
water-stage recorder, 0.62 foot at 5 p. m. September 26, 1921 (discharge,
0.7 gecond-foot).

Diversions.—Arrowhead Hotel Co. diverts water through a 3-inch pipe line,
for domestic use, from East Twin Creek 1 mile above gage.

Recuration—Slight regulation at low water from diversion of Arrowhead
Hotel Co.

AccurAcy.—Stage-discharge relation changed when control was blocked with
débris from a forest fire November 9 and again when it was cleared June 19,
Discharge measurements during this period show practically continuous
change in stage-discharge relation. Standard rating curves well defined.
Water-stage recorder record of no value November 10-14, November 21
to December 5, December 22 to January 13, as intake was clogged. Daily
discharge ascertained by applying mean daily gage height to rating table
October 1 to November 8 and by shifting-control method November 9 to
September 30. Discharge interpolated for days on which intake was
clogged. Records good.

Discharge measurements of Strawberry Creek mear Arrowhead Springs, Calif.,
during the year ending September 30, 1923

[Made by Jarvett Oliver]

1
| Dis- Gage | Dis- ¢} Dis-
Date I height | charge ] Date height | charge Date height | charge
1
Feet | Sec. ft. Feet
Qct. 9. -ooooe| 124 2

1.58

PO PO R0
0O 1t H i O

N
eI/




51
ngs, Calif.,

)

SANTA ANA RIVER BASIN

'

for the year ending September 30, 1923

Daily discharge, in second-feet, of Strawberry Creek near Arrowhead Spr
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WATERMAN CANYON CREEK. NEAR- ARROWHEAD SPRINGS - CALIF.

LocatioN.—In SW. 1 sec. 2, T. 1 N., R. 4 W., 600 feet above old toll house, 1
mile northwest of Arrowhead Springs, San Bernardino County.

DRAINAGE AREA.—4.55 square miles (measured on topographic map).

Recorps avainaBrne.—November 2, 1911, to October 30, 1914, and December
31, 1919, to September 30, 1923.

Gage—Water-stage recorder in concrete wetl and shelter on right bank.

DiscrARGE MEASUREMENTS.—Made from highway bridge 500 feet below gage or
by wading,

CHANNEL AND CONTROL.—Bed consists of boulders. Control is a natural boulder
dam 10 feet below gage. Two notches in control clog easily with débris.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 2.06 feet at 6.30 a. m. December 14 :(discharge, 52 second-feet);
minimum stage, from water-stage recorder, about 0.33 foot at 8 p. m. Sep-
tember 7 (discharge, about 0.1 second-foot). )

1911-1914; 1920-1923: Maximum stage occurred during January or
February, 1914, stage and discharge unknown; no flow September 15-17,
1913.

Diversions.—Huley Poppet diverts water through a 2-inch pipe line at the con-
trol for domestic use.

ResuraTION.—Operation of a small private power plant above the gage may
affect the record slightly.

Accuracy.—Stage-discharge relation changed frequently. Rating curves well
defined. Water-stage recorder stopped June 20 to July 1 and August 18
to September 1. Daily discharge ascertained by applying mean daily gage
height to rating tables, except the periods November 10-14, December 15
to January 14, May 19 to June 19, and July 29 to August 18, for which
shifting-control method was used. Discharge June 20 to July 1 and August
19 to September 1 estimated from records of Strawberry Creek. Records
good.

Discharge measurements of Waterman Canyon Creek near Arrowhead Springs,
Calif., during the year ending September 30, 1923

Gage Dis- Gage | Dis-

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

Oct. 9 | Jarrett Oliver.......... 0.62 1.4 || Apr. 23 | Oliver and Ebert. . ... 1.05 4.8
5 do .69 2.0 || May 8 | Jarrett Oliver_....__... .88 2.5

1.74 25 18 [caoae [ S .87 2.5

.98 3.31July 2 |._... do._.. .82 1.0

1.07 5.6 28 | F. C. Ebert_ .87 1.4
1.04 4.7 | Sept. 1 | Jarrett Olive - .71 .85

%% 3(7) 14 | Oliverand Ebert_ __.__ .74 1.1
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Daily discharge, in second-feet, of Waterman Canyon Creek near Arrowhead Springs,

Calif., for the year ending September 30, 1923
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CITY CREEK NEAR HIGHLAND, CALIF.

LocarioN.—In SW. 14 sec. 27, T. 1 N.,, R. 3 W., 300 feet above North Fork
Diteh Co.’s trestle, 134 miles northeast of Highland, San Bernardino County.

DRAINAGE AREA.—Not measured.

REcorDs avarLasLe.—OQctober 1, 1919, to September 30, 1923.

Gaee.—Water-stage recorder in concrete well and shelter on left bank.

DiscEARGE MEASUREMENTS.— Made from cable 400 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed consists of shifting boulders and sand above and
below a concrete control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 6.45 feet at 1 p. m. December 13 (discharge, 600 second-feet);
minimum discharge, no low October 1-27.

1919-1923: Maximum stage, from water-stage recorder, 6.20 feet at 3
a. m. March 14, 1921 (discharge, 1,320 second-feet); no flow for periods
during each year.

Diversions.—City Creek Water Co. diverts water three-fourths mile above gage.

RegULATION.—None.

Accuracy.—Stage-discharge relation not permanent as considerable sand and
débris were deposited at the control after the rise of November 9. Rating
curves fairly well defined. Water-stage recorder record of no value December
15 to January 17 and February 19 to March 11 because of silt in well. No
record obtained November 9-15, 24-26, and December 9-10. Daily dis-
charge ascertained by applying mean daily gage height to rating table,
except September 16—25, for which it was estimated as 0.1 second-foot, and
January 23-29 and April 13-18, for which shifting-control method was used.
Daily discharge November 9-15 and December 15 to January 17 not deter-
mined. November 17, 24-26, and February 19 to March 11 discharge
interpolated or estimated. Records fair.

Dzscharge measurements of City Creek mear Highland, Calif., during the year
ending September 30, 1923

[Made by J arrett Oliver]
Gage Dis- || Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date heiag%lt charge

Feet | Sec.ft. Feet Feet | Secft
0,81 1.2 2.88 2.84 23
2.92 6.8 2.70 2.38 3.7
2.92 6.4 2.44 2.29 1.8
3.21 19 2.45 2.66 12
3.98 1 132 2.95 ©2.22 75
2.34 2.6 2.7 2,15 L)
2.76 12 3.7 2.14 e 2
2.81 19 2.97 2.08 s 1

e Estimated.
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Daily discharge, in second-feet, of City Creek near Highland, Calif., for the year
ending September 30, 1923

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.9 9.5 25 15 2.7 5.5 0.6 0.2 0.2 0.1
L2| 11 231 13 16 3.6 .5 .2 .2 .1
L2 12 24 27 2.9 .5 .2 .2 .1
L1} 12 21 24 18 2.7 .6 .2 .2 .2
L1 13 20| 23 16 2.4 .6 .2 .3 .1
9 12 19| 22 49 2.2 .6 .2 .3 .2
6 19 18| 21 31 17 .5 .2 .2 .2
6| 19 181 20 22 L7 .4 .2 .1 .2

17 3.5 22| 19 19 16 .b .2 .1 .1
16 g 201 18 29 14 .2 .2 .1 .1
221 16 30 L7 .2 .2 .2 2.7

221 15 19 .2 .2 .1 2.2

24| 14 21 2.0 .2 .2 .1 2.2

24| 12 19 L7 2 .2 .1 .4

26 | 10 19 L4 .3 .2 .1 .1

27| 10 20 1.2 .3 .2 .1 .1

291 10 20 11 .2 .2 .1 .1

2.7 271 10 24 13 .2 .2 .1 .1
3.1 26 7.5 22 12 .3 .2 .1 .1
2.7 24 55| 21 13 .4 .2 .1 .1
2.4 23 5.5 | 24 8.5 .4 .1 .1 .1
4.0 22 55| 21 4.8 .4 .1 .1 .1
9 22 5 20 L9 .4 .3 .1 .1
17 19 48| 19 .8 .4 .3 .1 .1
18 18 4.5 | 18 6 .4 .2 .1 .1
13 16 40! 14 6 .3 .2 .2 .1
10 15 271 12 6 .3 .2 .4 .6
7.5 14 1.6 | 12 6 .2 .1 .4 L6
b 5 N DO 1.2| 10 6 .2 .2 .4 .9
52 |eccaeoo .9 7 1.2 2 .2 .2 .6
41 . 8 |ome L2 2 .2 [ A (PP,

Norz.—Braced figures are the estimated mean discharge for the periods indicated. No fiow Oet. 1-27.

Monthly discharge of City Creek near Highland, Calif., for the year ending Seps
tember 30, 1923

Discharge in second-feet
Month R‘m"’fff it“
Maximum | Minimum | Mean | 2cre-fee
L5 0.0 0. 15 9.2
............ .6 6. 02 358
268 24.1 1,480
|7 2 POR—— 8. 16 502
29 14 21.8 1,210
25 .8 1.2 689
49 2.7 20.2 1, 200
13 .6 3.41 210
.6 .2 .36 21. 4
.3 .1 .20 12.3
.4 .1 A7 10.5
2.9 .1 46 27.4
268 0 7.92 5,730

DEVIL CANYON CREEK NEAR SAN BERNARDINO, CALIF.

Locarion.—In NE. ¥ sec. 6, T. 1 N, R. 4 W., 7.3 miles northwest of San
Bernardino, San Bernardino County.

DRAINAGE AREA.—6.16 square miles (measured on topographic map).

RECORDS AvaiLABLE.—November 1, 1911, to September 30, 1914; December 27,
1919, to September 30, 1923.

Gace.—Water-stage recorder in concrete well and house, on right bank, 300 feet
above the ford at mouth of canyon.

Di1scBARGE MEASUREMENTsS.—Made from timber footbridge at the gage or by
wading. '
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CHANNEL AND coNTrROL.—Bed consists of gravel and boulders. -Artificial control
of concrete and large boulders. Stage-discharge relation not permanent on
account of alternate filling and scouring just above artificial control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 2.46 feet at 3 p. m. December 13 (discharge, 57 second-feet);
minimum stage, from water-stage recorder, 0.67 foot August 10 (discharge,
0.2 second-foot).

1919-1923: Maximum stage, from water-stage recorder, 3.12 feet Jan-
uary 2, 1922 (discharge, 111 second-feet); minimum stage, from water-
stage recorder, 0.70 foot September 27-28, 1921, stream practically dry.

Diversions.—Water diverted above gage by city of San Bernardino and spread
over canyon floor to increase absorption.

REGuLAaTION.—See preceding paragraph.

Accuracy.—Stage-discharge relation changed November 9 and June 18. Rating
curves fairly well defined. Excellent gage-height record from water-stage
‘recorder. Daily discharge ascertained by applying mean daily gage height
to rating table. Records good.

Discharge measurements of Devil Canyon Creek near San Bernardino, Calif.,
during the year ending September 30, 1923

Date Made by— h‘ziagt c]?a‘fée Date Made by— h‘:ﬁft c{fgxsée
Feet | Secft . Feet |.Sec.ft.
Oct. 10 1.71 1.6 A}Jr. 23 | Jarrett Oliver 1.85 5.3
Nov. 16 1: 80 2.3 || May 18 |..._. do.__.. 1.77 3.0
Dec. 15 2.08 15 June 18 do._. .86 1.5
Jan. 17 1.79 3.3 || July 28 | F. C. Ebert .78 .85
Feb. 27 1,87 4.8 (| Aug. 21 | Jarrett Oliver 71 .40
r. 21 1.84 3.4 || Sept. 6 |..... Q0 e 71 .34
Apr. 13 1.82 4.9

Daily discharge, in second-feet, of Devil Canyon Creek near San Bernardino, Calif.,
, Jor the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
L9 2.5 5.5 4.6 7 4.9 3.8 3.8 2.7 0.7 0.4 0.3
1.9 2.5 55| 46| 65| 35 4.6 3.8 2.5 .6 .4 .3
1.9 2.8 5.5 4.4 6.5 5.5 49| 33| 25 ~5 .4 <3
1.9 2.8 8.5 4.1 7 6.5 46| 31 2.5 .5 .3 .3
1.9 2.8 55 4.1 7 6 4.4 3.1 2.7 .5 .3 .3
1.9 2.8 6 4.1 6 5.5 10 2.9 2.7 .6 .3 .3
1.9 28| 12 3.8 5.5 5.5 7 2.7 2.7 .5 .3 .3
1.9 46| .8.5| 36| 35 5.5 5 2.5 2.7 .6 .4 .3
L9 7.5 7 3.6 5 5.5 4.6 2.5 2.5 .6 .3 .3
1.9 6.5 8.5 3.1 5 55| .49 2.5 2.1 .5 .3 .3
1.9 5.5 9 3.1 5.5 5.5 4.6 2.5 1.9 .4 .3 .4
1.9 4.9 9 2.9 5.5 5.5 4.4 2.5 1.9 .4 .3 .4
1.9 4.9 43 2.9 5.5 5.5 3.8 2.9 2.1 .4 .3 .6
1.9 4.9 | 36 2.4 5.5 5 3.8 27 2.1 .4 .3 .6
1.9 3.3 16 3.1 6 5 3.6 2.3 2.3 .4 .3 .6
1.9 3.3 11 3.1 6 4.9 3.3 2.3 2.5 -4 .3 .6
1.9 3.3 9 3.1 6 4.9 3.3 2.5 2.1 .4 .4 .8
1.6 3.3 8 3.1 6.5 4.6 5 27| .15 .3 .4 .9
1.6 3.6 7.5 3.1 6.5 4.6 5 2.7 1.6 .3 .4 .7
L6] 3.6 251 .31 6.5 4.4 491 .29 17 -3 o4 .5
1.3 3.3 7 3.3 6.5 4.4 4.6 290% L7 .8 4 .5
L1} .36 7 .3.3 6.5 4.4 4.6 2.5 1.5 .3 .4 .5
1.3 3.8 6.5 3.3 6 4.1 4.6 2.3 1.4 w4 +3 .7
.13} .88 6 15,8 5.5 41| .46 2.3 1.3 .5 .3 .7
1.3 3.8 5.5 7 55| 8.6 4.6 2.1 1.3 .6 .3 7
1.6 3.8 5.5 5.5 5.5 3.3 4.6 2.1 1.1 .6 .3 1.0
2.2 4.1 4.9 5 5 3.3 4.4 2.1 .8 .7 .3 .8
3.0 4.4 4.9 5 4.9 3.3 4.4} 2.1 .8 .8 w4 .6
30| 5 4.6 5 3.1 4.4 2.3 .7 4 .4 .5
2:8 55| 46| ‘9 3.1 4.1 2.9 .7 4 .4 .5
2.5 4.6 85 3.1 feeaeoos 2.9 .5 P 2 R,




SANTA ANA RIVER BABSIN 5%

Monthly discharge of Devil Canyan Creek near San Barnardino, Calif., for thg year
ending September 30, 1323

Discharge in secopd-fegt (
Run-off in
Month ] acre-feet
Maximum | Minimum | Mean
October. - 3.0 L1 1.89 16
NOVOMbBOr . oo oo cenccmacccaccnmaes 7.5 .6 3.98 287
December. . 43 1.6 9.25 569
ST EY o N 9 2.9 4.22 259
February_ 7 4.9 5.901 328
- 6.5 3.1 4.68 288
10 3.3 4.68 278
- 3.8 21, 2.67 164
............. 2.7 7 1.89 112
................... 7 .3 .47 28.9
- .4 .3 <34 20.9
September. a——- Lg .3 .52 30.9
The year. : 43 .3 3.36 2,430

LYTLE CREEK AND FONTANA PIPE LINE NEAR FONTANA, CALIF.

LocaTioN.—In NW. 14 sec. 6, T. 1 N., R. 5 W., unsurveyed; one-fourth mile
below Lytle Creek power plant of Southern California Edison Co., 414 miles
above Fontana power plant, and 734 miles north of Fontana, San Bernardino
County.

DRrAINAGE AREA.—Not measured.

REcorps avaiLaBLE.—October 1, 1918, to. September 30, 1921, and October 1,
1922, to September 30, 1923.

GaGe.—Water-stage recorder in concrete well gnd house on left bank.

DiscHARGE MEARUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Gravel and boulders; shifts at high stages.

EXTREMES OF DISCHARGE.—During the year ending September 36, 1923, all the
flow of Lytle Creek was diverted past the station by the Fontana pipe line
except a small unmeasured amount on December 13.

Diversions.—Water iz diverted about 3 miles above gage in sec. 26, T. 2 N., R.
6 W., by Southern California Edision Co., for the Lytle Creek power plant.
This water is then carried divectly across the creek by a siphon to the head-
works of the Fontana pipe line whieh serves the plant of the Fontana Power
Co., located in sec. 22, T. 1 N., R. 5 W, about 414 miles downstream. The
Fontana Union Water Co., develops ground water by means of a tunnel
above the headworks of the Fontana pipe line which is supplied to the pipe
line, and also diverts water by means of a temporary diversion dam on Lytle
Creek above Lytle Creek power plant into the Fontana pipe line in order to
operate the Fontana plant at capacity when water is available. During low-
water period water is pumped from gravels into the Lytle Creek power plant
canal by Fontana Union Water Co.

Accuracy.—Amount of water used at the power house is recorded twice daily
at 6 a. m. and 5 p. m. Kilowatt output equivalent used to compute dis-
charge. Records considered reliable.

CooperaTioN.—Record of daily discharge of Fontana pipe ling furnished by
Southern California Edison Co.

57284—28 5
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Daily discharge, in second-feet, of Fontana pipe line near Fontana, Calif., for the’
year ending September 30, 1923

Day ' | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
55 48 36 36 42 35 31 33 30 25 26 25
55 49 36 36 40 35 32 33 29 25 26 25 .
55 49 36 36 37 35 34 33 2 25 26 25
54 49 36 36 36 35 34 34 28 25 26 25
54 49 36 36 36 35 34 34 .29 26 26 25
54 48 36 36 36 34 40 34 30 28 26 25
54 46 44 36 36 34 37 33 31 28 26 25 ¢
54 46 43 36 34 34 35 32 30 28 26 25
54 50 41 36 36 32 31 31 29 29 26 25
54 50 49 36 36 32 36 31 26 29 26 25
5 47 46 36 36 34 36 32 21 29 26 25
54 44 44 36 36 32 34 32 26 29 26 25
54 44 48 36 36 32 33 32 26 29 26 32
54 44 52 36 36 32 34 32 26 28 26 28
54 44 52 36 36 32 35 32 26 281 .26 31
54 44 54 36 36 31 34 32 26 28 26 3t
53 44 52 36 36 31 34 33 26 28 26 31
52 43 50 35 36 31 38 32 26 28 26 31
50 43 46 35 36 31 36 32 26 28 26 31
50 42 41 35 36 31 36 32 26 27 25 28
50 40 39 35 36 31 35 32 26 26 23 28
50 38 38 35 36 31 34 32 26 26 23 29
46 38 37 36 31 34 32 26 26 25 29
44 37 36 40 35 31 34 32 26 26 25 29
44 38 36 39 35 31 33 32 26 26 25 29
45 38 36 38 35 31 32 32 26 26 25 29
48 38 37 36 35 31 32 32 26 26 25 29
48 38 36 36 35 31 32 32 23 26 25 28
48 37 36 87 |ecacnns 31 32 31 23 26 25 27

© 48 36 36 43 30 32 31 25 26 25 28
48 |oen 36 44 29 ;3 U 26 25 jeesvonn

Monthly discharge of Fontana pzspe lmg near f'ontana, Calif., for the year ending
eptember 30, 1923

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
- 55 44 51.3 3, 150
...... = 50 36 43.4 2, 580
R 54 36 41.3 2, 540
JARUATY e e e rcccncccemcmaceecmeameeemmemaan 44 35 36.6 2, 250
February - - oceececemeecmemmcemame 42 34 36.1 2,000
arch. 35 29 32.1 1,970
April __________. . 40 31 34.1 030
May. — 34 31 32.2 1,980
JUDB e e e e cmc e e e —ceeame————— e —————— 31 23 26.8 1, 590
July. .. . 29 25 27.0 1,660
August. 26 23 25.5 1,570
September-..... 32 25 27.6 1,640
The year. - ——- 55 23 34.5 25, 000

CAJON CREEK NEAR KEENBROOK, CALIF,

LocarioN.—In SE. ¥ sec. 12, T. 2 N., R. 6 W,, 300 feet above mouth of Lone
Pine Creek, 1 mile north of Keenbrook San Bernardino County

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 26, 1919, to September 30, 1923.

Gage.—Water-stage recorder in concrete well and shelter on left bank.

DisCHARGE MEASUREMENTS.—Made from cable 150 feet below gage or by wading.

CHANNEL AND CONTRoOL.—Gravel; not permanent. Artificial control of boulders

and concrete,
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EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage re-
corder, 4.43 feet at 5.15 p. m. September 13 (discharge, 800 second-feet);
minimum stage, from water-stage recorder, 1.35 feet part of nearly every
day June to September (discharge, 3.3 second-feet).

1919-1923: Maximum stage, 9.0 feet, estimated from floodmarks, Decem-
ber 20, 1921 (discharge, estimated about 5,000 second-feet); minimum
stage, 1.05 feet at 7.30 p. m. June 25, 1920 (discharge, 0.05 second-foot).

DiversioNs.—None above gage. Muscupiabe Land & Water Co. diverts entire
flow during irrigating season, below the gage. ‘

RegunaTioN.—None.

Accuracy.—Stage-discharge relation changed November 9 and December 13.
Rating curves fairly well defined. Water-stage recorder record excellent,
except October 13-16, when clock stopped. Daily discharge ascertained
by applying mean daily gage height to rating table, except September 13
for which hourly discharge was averaged. Discharge October/}13-16 inter-
polated. Records good.

Discharge measurements of Cajon Creek near Keenbrook, Calif., during the year
ending September 30, 1923

- Gage | Dis- Gage | Dis-

Date Made by height | charge || D&t Made by— height | charge

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

Oct. 17 | Jarrett Oliver........_. 1.39 3.6 | Apr. 23 | Oliver and Ebert.._.... 1.42 7.0
Nov. 16 do. 1.39 6.4 |} May 18 | Jarrett Oliver.. 1.38 5.6
Dec. 9 1.41 7.0 || June 15 1.37 4.3
1 1.53 16 28 1.35 3.5

Jan, 17 1.42 7.0 || July 3 1.37 3.8
Feb. 5 1.42 7.5 27 1.36 3.0
20 1.46 9.7 || Aug. 23 1. 36 3.4
Mar. 16 1.42 6.7 || Sept. 6 d 1.36 3.0
Apr. 10 . 1.45 8.0 14 | Ebert and Oliver- 1.37 4.4

Daily discharge, in second-feet, of ngon Creek near Keenbrook, Calif., for the year
* ending September 30, 1923
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Monthly discharge of Cajon Creek near K eenbrook, Cals, r the yeay ending Sep-
tember 30, 19 928" s ‘fq year ending Sep-

Discharge in-ygppnd-fegt Ruzoff
. un-oft in
Month : gcre-feet
Maxinum | Minimpum | Mean
LY T O 8 3.6 4.90 301
November. . 33 55 7.48 445
December.._ 64 6.5 1.3 695
January_._._ 11 6.5 7.29 448
February ... o o iiace . 12 7 9.79 544
March. - 8.5 6.5 7.26 446
10 5.5 7.08 421
5.5 4.2 4.75 292
4.7 3.8 4.32 257
4.7 3.3 3.89 239
4.2 2.3 3. gg 224
40 3.3 5. 309
N T T PN 64 3.3 6.39 4,620

LONE PINE CREEK NEAR KEENBROOK, OALIF.

Location—In 8W. I{ sec. 12, T. 2 N., R. 6 W., 50 feet above Atchison, Tapeka
& Santa Fe Railway bridge, 100 feet above mouth, and 1 mile north of
Keenbrook, San Bernardino, County.

DrAINAGE AREA.—Not measured.

Recorps AvarnaBLe.—December 26, 1919, to September 30, 1923.

Gage.—Water-stage recorder in concrete well and house on left bank.

DISCHARGE MEASUREMENTS.—Made from timber footbridge at the gage or
by wading.

CHANNEL AND coNTROL.—Bed consists of gravel and small boulders; not per-
manent. Artificial control for medium and high stages built of boulders

.——cemented together at site of natural waterfall 10 feet below gage; gravel
and small boulders act as control for low stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 1.65 feet at 7 p. m. December 12 (discharge, 50 second-feet); mini-
mum discharge, 1.0 second-foot at various times July to September.

1919-1923: Maximum stage, from water-stage recorder, 4.1 feet at 1
p. m. December 19, 1921 (discharge, about 810 second-feet); minimum
stage, about 0.57 foot August 31, 1921 (discharge, estimated 0.2 second-

foot).

DiversionNs.—None above gage. Entire flow diverted by Muscupiabe Land
& Water Co. through a pipe line, 100 feet below gage, during irrigating
season.

ReGULATION.—None.

Accuracy. —Stage-discharge relation changed frequently duripg year. Rating
curves fairly well defined. Water-stage reconder record excellent except
October 12-16, October 28 to November 15 June 20-27, and September
24-30. Daily discharge ascertained by applying mean daily gage height
to ratmg table, except April 11-22, for Whmh it was mterpolated ‘between
discharge measurements. Discharge for days of no gage-height record
estimated from records of the flow of Cajon Creek. Records good.
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year ending September 30, 1928
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Discharge measurements df Loné Pine Creek near Keenbrook, Calif., during the

Daily discharge, in second-feet, of Lone Pine Creck near Keenbrook, Calif., for the

Monthly dischargé of Lone Pine Creek near Keenbrook, Calif., for the year ending
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MEEKS & DALEY CANAL NEAR COLTON, CALIF.

LocaTrion.—In SW. 4 sec. 21, T. 1 8., R. 4 W., on Colton Avenue, 1 mile below
point of diversion from Warm Creek and 1 mile east of Colton, San Ber-
nardino County. )

RECORDS AvaiLABLE.—September 18, 1920, to September 30, 1923.

Gage.—Water-stage recorder in concrete well and shelter on south side of Colton
Avenue,

DiscHARGE MEASUREMENTS.—Made from footbridge at gage. '

CaanNEL AND coNTRrOL.—Concrete-lined canal. Sand and moss cause changes
in stage-discharge relation. Flashboards are placed in canal below gage to
divert water into irrigation’ ditches.

ExXTREMES OF DISCHARGE.—Maximum mean daily discharge during vear, 16.1
second-feet July 19, August 24-25, and September 7; no flow at various
times.

1920-1923: Maximum mean daily discharge, 17.7 second-feet July 2, 1921.

Accuracy.—Stage-discharge relation not permanent. Rating curves not well
defined. Water-stage recorder gave excellent record except March 27 to 28,
May 13 to 14, July 30 to August 2. Daily discharge ascertained by shift-
ing-control method, except for days of no gage height record, for which it
was estimated. Records fair.

Canal diverts from right bank of Warm Creek about 1)% miles northeast of
Colton. Water is used for irrigation in vicinity of Colton.

Discharge measurements of Meeks & Daley Canal near Colton, Calif., during the
year ending September 30, 1923

Date Made by— h‘j;‘g’t chI;);fge Date Made by— h%lag at ch’;lrsge'
Feet | Sec.-ft. i Feet | Secft.

180 9.8 (| June 9| X atrett Oliver..>o...... 2.09 1L.6

172 8.6 16 1,95 1.9

1.32 4.6 1.98 12.3

L. 57 11 1.80 13.9

1.54 9.1 July 1,92 13.6

1.62 10.3 2.01 14.9

1.68 1.0 1.92 13.7

5 1.47 8.4 1.54 9.

7 Ohver and Ebert._. 1.08 40 || Aug. 1.98 4.8
14 | Jarrett Oliver.._. 1. 52 8.0 1.92 12.9
20 do 1.29 6.7 2.01 14.4

1. 59 9.1 16.0
1.88 12.1 193 14.7
2.00 13.5 || Sept. 2.14 16.0
2.10 14.8 12 1.98 13.8
2.10 13.8 2.04 15.1
2.18 13.8

Daily discharge, in second-feet, of Meeks & Daley Canal near Colton, Calif., for the
year ending September 30, 1923

Day Oct. | Nov. | Mar Apr May | June | July | Aug. | Sept.
9.4 3.8 [eecaaaan 10.0 9.9 12.2 13.7 14.0 14.4
9.1 2.9 9.4 9.2 12.8 13.8 13.5 14.6
9.9 2.0 8.5 10.6 13.2 14.6 13.4 14.8

10.0 1.0 8.0 12.0 13.8 14.8 14.6 15.0
10.2 2.6 8.1 11.4 13.1 15.1 14.9 13.5
9.5 3.3 4.2 11.4 12. 4 14.4 14.7 16.0
9.4 3.0 2.7 12.9 12.0 13.6 147 16.1
8.9 1.0 3.7 13.3 10.9 13.7 15.0 15.6
9.4 ... 3.9 13.2 10.8 14.2 15,4 15.7
9.5 1 ceeeas 2.2 13.9 1.5 13.7 15.6 14.6
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Daily discharge, in second-feet, of Meeks & Daley Canal near Colton, Calif., for the
year ending September 30, 1923—Continued

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

10.4 2.9 13.3 11.2 15.1

9.0 7.1 14.0 11.5 15.3

8.1 6.6 13.3 12.8 15.1

8.2 .3 6.9 12.5 14.0 15.2

8.5 .6 6.3 11.8 12.4 15.1

8.5 1.6 7.4 1.0 12.2 14.6

8.6 5.3 8.3 14.2 12.5 13.2

8.5 5.4 4.6 14.1 12.8 13.8

8.5 6.4 2.5 14.0 13.2 16.1

8.6 4.6 2.4 13.2 13.5 15.6

4.7 |oeean 7.3 4.9 13.4 14.0 14.5

4.6 . 10.2 6.4 13.6 14.6 14.7

23 6.2 10.6 6.3 14.1 14.9 15.2
24 7.4 8.5 7.3 14.0 15.0 13.0
25. 7.6 | oo 8.9 7.3 4.1 15.0 14.8
26, 7.3 9.6 7.3 13.8 14.7 14.9
227 3.8 10.0 8.5 13.6 14.8 14.9
28, - L7 1.0 9.3 13.5 14.7 15.0
29 2.6 12.0 9.4 13.2 13.8 15.0
30, 2.9 10.3 9.5 11.6 13.7 15.0
31 - 3.5 10.7 1.8 14.5

NoTE.—No flow Nov. 9 to Mar. 13.

Monthly discharge of Meeks & Daley Canal near Colton, Calif., for the year ending
September 30, 1923

Discharge in second-feet
Run-off in
Month acre-foot
Maximum | Minimum | Mean
10. 4 L7 7.56 465
8.8 (1] .65 38.7

12.0 0 4.30 264

10.0 2.2 6.40 381

14.2 9.2 12.8 787

15.0 10.8 13.1 780

16.1 13.0 14.6 898

16.1 13.4 _14.8 910

16.1 11.6 13.9 827

The year - 16.1 (1] 7.39 5,350

Notg.—No flow during months for which no record is given.
SAN JACINTO RIVER NEAR SAN JACINTO, CALIF.

Locarion.—In SE. ¥ sec. 13, T. 5 8., R. 1 E., at highway bridge, 8%{ miles
southeast of San Jacinto, Riverside County.

Drainaee ArEA.—Not measured.

Recorps avaiLaBLE.—October 25, 1920, to September 30, 1923.

(Gage.—Water-stage recorder in concrete well and shelter on left. bank, 100
feet below highway bridge.

‘DISCHARGE MEASUREMENTS.—Made from cable at the gage, from highway bridge,
or by wading.

CHANNEL AND cONTROL.—Sand, gravel, and boulders; shifts during floods*
Channel straight 100 feet above and below gage. Banks high, gravel; not
subject to overflow except during extreme stages.

: [y
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ExTREMES OF DIsCHARGE.—Maximuin stage during year, fromi water-sbage
recorder, 4.50 feet at 6 p. m. December 13 {(discharge, 630 second-feet);
stream dry October 1 to November 8 and July 14 to September 30.

. 1920-1923: Maximum stage, from water-stage recorder, 6.30 feet at 1 a. m.
February 10, 1922 (discharge, 2,180 second-feet); stream dry several months
¢ach year.

Diversions.—Water is diverted from Lake Hemet on South Fork of San Jacinto
River, 334 miles above station, from Strawberry Creek 334 miles above, and
from North Fork of San Jacinto River 1 mile above station.

REG%LATION.—Lake Hemet Water Co. stores water on South Fork of San Jacinto

' River at Lake Hemet.

Accuracy.—Stage-discharge relation changed December 14. Rating curves
well defined. Water-stage recorder record fair. Daily readings on staff
gage used for days on which recorder did not operate. Daily discharge
ascettained by applying mean daily gage height to rating table. Records
good.

Disckarge measurements of San ‘Jacinto River near San J acinto, Calif:, during the
‘ year ending September 30, 1928

[Made by Jarrett Oliver]

'| Gage | Dis- Gage | Dis- Gage | Dis-
Date height | charge Date height | charge Date height | char
Seé.-ft. Feet | Sec.ft. Feet | Sec.t
14 || Mat, 30.______. 2.48 20 || May 1looooo... 2.68 34
gg Apr. 4 _ T 2.81 45 || May 10| 2.5 2
second-feet, of San Jacinio River near S8an Jacinto, Calif., for
the year ending September 30, 1923
Day Nov., | Dec, | Jan. Feb. | Mar; | Apr. | May | June | July
| S, b 030 8.5 24 38 21| 33 0.2 0.1
S .3 6 19 38 41 31 .2 .1
N .3 55 16 65 57| 29 .2 1
4 . 3| 55 16 77 47| 29 .2 1
b 20 6 16 65 19| 29 .2 1
2| 45 17 65 81| 29 .2 .1
19| 43 17 70 9 | 26 .3 1
6.5! 3.4 18 65 70| 25 .3 1
42 3.2 2 60 24 .2 1
49 18 18 55 87| 22 .2 1
22 .5 20 52| 12| 21 .2 .1
12 4 491 13| 18 .2 1
376 .3 25 45 91| 14 .2 1
219 .3 30 42 9| 1 .2
74 .2 38 0] 71| 85 .3
50 .2 47 36 64 7.5 .2
39 .2 58 35 61 6.5 .2
3 .2 67 29 68| 8 .2
2 2 65 29 73| 85 2
18 .2 64 b1l 73| 85 3
14 .2 65 2 7] 9 .3 A——
13 .3 63 2% 61| 85 .2
2 .8 58 % 51| 8 .2
12 17 85 22 4| 7 .2
1 20 53 20 4| 6 R
8 1 47 20 0| 20 I S
6.5 12 42 20 39 .3 I
65| 10 40 38 .3 I
6.5 14 | 19 36 2 I
8.5| 26 19 84 .2 T
85| 28 18 .2 .

Norte.—MNo flow on days for which no record is given.
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Monthly discharge of San Jacinte River near San Jacinto, Calif., for the year ending
September 30, 1923

Discharge in second-feet
. Run-off in
Month acre-feet
Meaximum | Minimum | Mean
3.6 0 0.46 27.4
376 .2 3L9 1,960
28 .2 6.13 377
67 16 37.6 090
77 18 39.2 2,410
162 21 63.9 y
33 - .2 13.9
.3 .1 .21 12.5
.1 .04 2.8
376 0 159 11, 500

NorE.—No flow during months for which record is not given.
SAN JACINTO RIVER NEAR ELSINORE, CALIF.

LocaTtion.—Near east line sec. 9, T. 6 8., R. 4 W., 214 miles above junction with
Elsinore Lake (low-water stage), one-fourth mile above highway crossing,
and 2 miles.southeast of Elsinore, Riverside County.

DRrAINAGE AREA.—T717 square miles (measured on topographic maps).

REecorps avaiLaBrLE.—January 1, 1916, to September 30, 1923. No flow from
May 13, 1920, to December 18, 1921.

GaceE.—Water-stage recorder in concrete well and shelter on right bank, installed
October 28, 1921,

DiscHARGE MEASUREMENTs.—Made from cable 100 feet below gage or by wading.

CHANNEL AND CONTRoL.—QGravel and small boulders; practically permanent.
One channel at all stages.

EXTREMES oF DIsCHARGE.—Maximum stage during year, from water-stage
recorder, 3.27 feet at 2 a. m. April 13 (discharge, 64 second-feet); stream dry
October 1 to November 9 and May 3 to September 30.

1916-1923: Maximum stage recorded, 19.0 feet at 11 a. m. January 28,
1916 (discharge, 14,000 second-feet); stream dry for several months each
year.

DiversioNs.—The Temescal Water Co. diverts water for irrigation above the
station (see footnote to monthly discharge table). Water is also diverted
above San Jacinto for irrigation.

RpaunaTioN.—Water is stored for irrigation at Hemet Reservoir on South Fork
of San Jacinto River.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Water-stage recorder not in operation November 10 to December 4 and
March 1-8. Daily discharge ascertained by appyling mean daily gage
height to rating table, except April 12, for which hourly discharge was
averaged. Discharge estimated for penods of no gage-height record.
Records goed.

Discharge measurements of San Jacinto River near Elsinore, Calif., during the year
ending September 80, 1928

Date Made by— ﬁ%ﬁt chI:’Alrsg-e
Feet Sec.-ft.

ma 3 J'qrratt?: 8?1‘3«;! -------------- R i - %33? 21’.2
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Daily discharge, in second-feet, of San Jacinio River near Elsinare, Calif., for the
year ending September 30, 1923

Day Nov. | Dec. | Jan., | Feb. | Mar Apr, May

0 6.2 0.3 1.1 0.5 0.2

.2 .3 8 .8 .3

.2 .3 4.3 11 .6

.2 .3 2.3 13 7

- 1 .3 1.1 1.7 .6
........ .1 .3 .8 2.1
..... .1 4 .1 2.5
..... .1 4 7 2.9
........ .1 4 .9 3.3
1 .2 .4 .8 4.0
.1 .2 .3 .9 4.0
.1 .2 .3 .9 2.7
.1 1 .3 .9 15
.1 4.8 .3 .9 1.0
1 1.3 .3 .9 .6
.1 .8 .3 .7 4
1 .6 .2 .6 4
18. N .1 4 .2 6 .3
19_. - .1 .3 .2 .6 .3
20. - .1 .8 .2 .6 .3
21 .1 .3 .2 .6 .3
22, 1 .3 .3 6! .8
23 .1 .3 4 .6 .2
.1 .3 .7 .5 .2
.1 .3 .8 .5 .2
.2 .3 .8 .5 .2
.2 .3 .7 .3 .2
.2 .3 .5 .3 .2
.2 .3 4 .2
.2 .3 I 2 IO .2
.3 L1 .2

NoTE.—Temescal Water Co. diverted 176 acre-feet Mar. 6-15. No flow in stream Oct. 1 {0 Nov. 9 and
May 3 to Sept. 30.

Monthly discharge of San Jacinto River near Elsinore,‘Calif., for the year ending
September 30, 1923

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

November .___. — 0.2 0.0 0.09 5.4
D ber - - 48 .1 .45 27.7
January...... - 11 .2 .41 25.2
I 8 .3 115 63.9
4.0 2 110 67.6

P, 57 1 5.00 288
....... —- 1 (1] .01 .6

The year. . 57 0 .67 488

ELSINORE LAKE AT ELSINORE, CALIF.

LocaTtion.—On northeast shore near outlet at Elsinore, Riverside County.

RECORDS AvAlLABLE.—December 1, 1915, to September 30, 1923.

Gage.—Vertical staff on northeast shore near outlet; read by W. L. Wilhite.
Several gages at slightly different datums have been used but all have been
referred to mean ses level. The location has been changed frequently in
order to accommodate the rising or receding of the lake. The published
elevations may be reduced to mean ses level by adding 1,200 feet.

‘Elsinore Lake overflows only during and after years of heavy rainfall. Temes-
cal Creek is the high-water outlet for the lake. The beavy rains during the winter
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and spring of 1916 filled the lake and there was flow in Temescal Creek during
1916 and until July, 1917. The surface of the lake has been below the outlet,
since the later date. A history of the lake is published in United States Geo-
logical Survey Water-Supply Papers 426, 429, and 441.

Daily elevation, in feet, of Lake Elsinore at Elsinore, Calif., for the year ending
Sepiember 30, 1923

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

SAN ANTONIO CREEK NEAR CLAREMONT, CALIF.

Locarion.—In NW. ¥{ SE. 1/ sec. 36, T. 2 N., R. 8 W., at highway bridge half
a mile above Southern California Edison Co.’s power house (Sierra plant),
4 miles above mouth of canyon, and 8 miles northeast of Claremont, Los
Angeles County. “

DrAINAGE AREA.—16.9 square miles (measured on topographic map).

RECORDS AVAILABLE.—March 11, 1901, to September 30, 1923.

GaceE.—Walter-stage recorder, in concrete well and house, on right bank at north
end of highway bridge.

DisCEARGE MEASUREMENTS.—Made from highway bridge or by wading near
gage.

CHANNEL AND CONTROL.—Coarse gravel and small boulders; shifts during
high stages, One channel except at extreme floods when left bank is over-
flowed. A concrete control was built 30 feet below gage in 1919.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 2.90 feet September 8 (discharge, 89 second-feet); minimum stage,
from water-stage recorder, 1.41 feet September 8 (discharge, 0.5 second-
foot). )

1917-1923: Maximum stage, from water-stage recorder, 8.20 feet at 4
p. m. December. 19, 1921 (discharge, 1,020 second-feet); minimum stage
not known (estimated discharge, 0.1 second-foot) for periods during August
and September, 1919.
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Divessions.—The Southern California Edison Co. diverts water for power
development above the station. (See p. 70.)

RzceuLaTion.—None except as indicated above.

AccuBacy.—SBtage-discharge relation did not change during the year. Rating
curve fairly well defined. Water-stage recorder gave excellent gage-heighj;
record, except May 6 and August 24 to September .6. Daily . discharge
ascertained by applying mean daily gage height to rating table, except
November 9 and December 12, for which hourly discharge was averaged.
Discharge interpolated for periods of no gage-height record. Records
good.

Discharge measurements of San Antonio Creek near Claremont, Calif., during the
year ending September 30, 1923

. Gage Dis- | - Gage | Dis-

Date Made by heigght charge || Date Made by height | charge

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

1.52 1.1 {| Mar. 19 1.74 4.0

154 L1 % 1.76 5.6

1. 50 1.0} Apr. 12| 1.65 3.3

23 . 1.52 L1 19 1.92 ] lg

Dec. 18 | H.J. Tompkins..___._. 2.08 19 26 1.82 .7

29 | H. C. Troxell.. 1.84 7.4 || May 7 1.69 2.4

Jan. 5 d N 1.67 25 25 158 1.4
1. 60 L5 June 15 L 50 .96

1.62 L7 25 | 152 L3

Feb. L76 2.9 {|July 3 1.69 2.0

1.70 2.8 1 Aug. 13 1.42 | .6

1.74 4.0 || Sept. 7 1.42 .6

Daily discharge, in second-feet, of San Antonio Creek near Claremont, Calif., for
the year ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July| Aug. { Sept.
L0y rLi| 20| 33| 22| 39| 5 3.3 12| 09| 0.9 0.6
L0) 11| 21| 26| 27| 36| 42/ 28] 11 11 .9 .8
L0| Lt| 20| 22| 22| 30| 42| 24| 12| 28 .8 .6
1.1 L1 21| 21! 24| 83| 28| 24; 12| 33 .8 .6
11 1.1 .8 27| 18| 22| 45( 26 12| 22 .8 .6
L1 L1y Ls5| 20| 18| 24| 45| 24| L2 . .7 N}
13| L1 L8| 18| 18| 21] 48| 21] L1 . .7 .8
L1} L2| L8| L8| 21 24] & 22] 11 . 7 .5
L2} 16 L6 2.7 B.g 2.4 4.8 2.4 k.() § .B .6
L1} 65 L8| L8| 2 3.0] 5 2.4 .0 .8 .6 8
L1} 22 20| 16| L8| 30 30 26 LI .8 .5 ?
1L1| L8| 55§ Lp{ 42| 24| 22| 26| 1.0 10 .6 J
11 1L5¢( 73 Lb 3.3 3.0 3.6 2.8 .9 g .6 ;
1.0 L6} 39 1.5 3.0 4.2 4.5 2.2 .9 B .6 .
1.0 26| 27 15| 264 5 55| L8 .9 .8 .6 .7
9| 42 28 .5/ 26| 55| 65| L4 .9 7 .8 .8
9| L8| 20 1.5] 24 55| 8 1.4 .9 7 .7 9
9 141 18 .81 24| 42/ 10 1.3 10 7 .7 .7
9 L5 16 1.6 24| 42| 10 13| L1 7 7 .7
.90 18| 16 16| 24| 45| 9 L8] 11 .7 .7 .6
Lo| 21| 14 L5] 28] 45 & 1.6 L1 ; 9 .8
13| 13| 13 1.8 271 3.9 50 131 11 . .7 .6
1.1 1.3 12 18] 334 487 8 1.3 L1 7 7 7
11| L3} 11 2.2 24] 45} 7 1.3] 11 .8 .7 .7
1.1 1L.3] 10 2.2 2.8 4.5 6.5 1.5 1.0 .8 7 3
1.0 12| 95| 21| 42] 45| 65; 30| L0 7 7 N
1.2 131 8 20{ 30( 39{ 55| L6{ L0 .9 .7 .7
1.6 13| 8 30| 39| 30| 5 1.4 .9 .8 .7 7
1.3 14| 75| 20 2.7] 45| 1.4 .9 .8 7 7

L2 L5 55| 27 4.8 45| 13 .9 .8 .7 7
5 T IO, 4.2 2.7 5.0 [<aememn 1.3 |memeen .8 o6 fomamean
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Monthly dischiirge of San Antonio Cieek near Claremont, Calif., for thé yéar ending
September 30, 1923

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1.6 0.9 1.09 67.0
15 L1 2.168 129
73 1.5 11. 6 713
3.3 1.5 2.02 124
4.2 1.8 2.67 148
5.5 2.1 3.74 230
10 2.2 574 342
3.3 1.3 1.96 121
14 .9 105 . 5
3.3 .7 .98 .3
.9 .5 .69 42. 4
.7 .5 . 65 38.7
The FOar_ o oo oo e e 73 .5 2.87 2,080

Combined dbily discharge, in second-feet, of San Antonio Creék aid Soutkern Cali-
Sornia Edison Co.’s canal near Claremont, Calif., for the year ending September 30,
1923

I = L . i 5 . P -
Day i Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
17.5 | 149 147 271 21 22 24 27| 22 16.7| 14 12,7
166 142| 150 27l 2 23 24 7| 2 157 | 4 129
169 | 146 150 2% 21 23 24 26| 21 17.2 | 147 127
174 149 14.8 2 | 20 2 23 2 | 21 171 147 12.6
169 14.7| 147 26| 20 22 23 27 | 21 6.1 145 125
16.6 | 14.8| 14.7 25| 20 22 2 26 21 6.9 144 124
69| 143 | 15.4 251 20 22 25 26| 22 16.6| 146 120
72| 154 156 25| 20 22 925 2| 21 6.7 144 113
6.7 27 15.0 25| 22 22 25 26} 10.8| 16.6) 14&| 1L7
166 | 21 16.2 24| 20 23 27| 2 19.0( 165] 143 114
1711 162] 156 24 2 22 26 27| 181 160 142{ 1L6
159 | 167, 19 u4| 2 22 25 27| 186] 16.0| 143| 116
16.4 | 16.8 | 92 24| 19.9 22 28 27| 19.3| 156} 142 121
169 153 | 64 22! 10.8 23 28 26| 19.3] 1567 | 144| 120
16,00 154 52 22| 19.6 23 30 26| 18.9| 15.8] 14.0| 1L7
6.1] 15.5] 48 | 22| 19.9 23 30 22 19.4] 153 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>