'DEPARTMENT OF THE INTERIOR

HUBERT WORK, Secretary

UNITED STATES GEOLOGICAL SURVEY
GEORGE OTIs SMITH, Director

Water-Supply Paper 511

SURFACE WATER SUPPLY OF THE
UNITED STATES
1919 axp 1920

PRt XI. PACIFIC SLOPE BASINS IN CALIFORNIA

NATHAN C. GROVER, Chief Hydraulic Engineer
H. D. McGLASHAN and F. F. HENSHAW, District Engineers

Prepared in cooperation with
THE STATES OF CALIFORNIA AND OREGON

WASHINGTON
GOVERNMENT PRINTING OFFICE
1923



ADDITIONAL COPIES
OF THIS PUBLICATION MAY BE PROCURED FROM
THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT PRINTING OFFICE
WASHINGTON, D. C.
AT
40 CENTS PER COPY

PURCHASER AGREES NOT TO RESELL OR DISTRIBUTE THIS
COPY FOR PROFIT.—PUB. RES. 57, APPROVED MAY 11, 1022



CONTENTS.

Authorization and scope of Work.......cooiii ittt
Definition of terms. ... oot ittt et iieia e
Explanation of data. ....cooiiiiiii ittt i
Accuracy of field data and computed results .........c.coieiiiiiiiiiiiiiial,
Publications. . oo vt in it

Gaging-station records. ... ..o . i iiiieiiiciciinaieaan
Sweetwater River basin. ... ..o i

Sweetwater River near Descanso, Calif................cocoiiiiinats

San Diego River basin. ... ... it

San Diego River near Santee, Calif........ ... . ..ol
Boulder Creek near Julian, Calif.. . ... ... ..c.oiiiaiiieiiiinanaannns
Cuyamaca Water Co.’s flume at diverting dam, near Lakeside Calif. .
Cuyamaca Water Co.’s flume near Lakeside, Calif....................

San Dieguito River basin....... .ottt iiiaiiei e

Santa Ysabel Creek near Mesa Grande, Calif................ ..o ...
Santa Ysabel Creek near Ramona, Calif................... .. ....
San Dieguito River near Bernardo, Calif...... .. .. ......... ...,
Black Canyon Creek near Mesa Grande, Calif........................
Santa Maria Creek near Ramona, Calif.. ... ... .. ... oceiaaaa..

San Luis Rey River basin......cccouiooiiin i oiiiiiiiiiiienceacaaaans

San Luis Rey River near Mesa Grande, Calif.............ccooeicaans
Escondido Mutual Water Co.’s canal near Nellie, Calif................

Santa Ana River basin. . ....oeieniiiii it ettt

Santa Ana River near Mentone, Calif......... .. ... iiiiniinanaas
Santa Ana River near Prado, Calif........ccoiiiiirminininiiaannn..
Lower Santa Ana River.......co.oiiiiiiiiiiiiiiiiiiiiinanaeaaan
Southern California Edison Co.’s canal and Greenspot pipe line near

Mentone, Calif. ... .. ..o i i et

Mill Creek near Craftonville, Calif................ ... .............
Mill Creek power canals Nos. 2 and 3 near Craftonville, Calif.........
Mill Creek power canal No. 1 near Craftonville, Calif..................
Plunge Creek near East Highlands, Calif........... .. ... ...
City Creek near Highlands, Calif.........coooviviniiiiiiiiiaiiine,
Strawberry Creek near Arrowhead Springs, Calif......................
Waterman Canyon Creek near Arrowhead Springs, Calif..............
Devil Canyon Creek near San Bernardino, Calif.. ... ... ... ......
Lytle Creek and Fontana pipe line near Fontana, Calif................
Cajon Creek near Keenbrook, Calif................. e eeeereceeaaan
Lone Pine Creek near Keenbrook, Calif.......................c......
San Jacinto River near Elsinore, Calif... ... ... ..c.ciiiiiiiiaan..
Elsinore Lake at Elsinore, Calif........ ... ... iiiiiiiaian...
San Antonio Creek near Claremont, Calif.......... Seeeeeceetanaenaan
Southern California Edison Co.’s canal near Claremont, Calif.........



v CONTENTS.

Gaging-station records—Continued. Page.
San Gabriel Riverbasin. ... ... it iiiiiiiiii 86
San Gabriel River near Azusa, Calif........ ... it 86
Southern California Edison Co.’s canal near Azusa, Calif............. 90
Tunnel diversion near Azusa, Calif......c.cooomiieiiaiiiiiiaaan. 92
Rogers Creck near A%zusa, Calif............oooiiiiiiiiiiiiiiiiiiiiae 94
Fish Creek near Duarte, Calif . ....... ..ot iiiiiniannn. 97
Sawpit Creek near Monrovia, Calif............ ... .. ... ..ol 99
Monrovia pipe line near Monrovia, Calif.......... ... ... ool 102
Santa Anita Creek near Sierra Madre, Calif.........................:. 104
Little Santa Anita Creek near Sierra Madre, Calif..................... 106

San Dimas Creek near San Dimas, Calif...................o..o... 109
Dalton Creek near Glendora, Calif . _..........cooooiiiiiiiiiiiiiaas 111
Eaton Creek near Pasadena, Calif. ... ... ...coociiiiiii ... 114

Los Angeles River basin........... ..o 116
Pacoima Creek near San Fernando, Calif........... .. ... ... . ... 116
Tujunga Creek near Sunland, Calif........... ... ... .. o iaiial. 118
Haines Creek near Tujunga, Calif.................. . ... .. ... .. 121
Arroyo Seco near Pasadena, Calif....... ... ... ool 126
Santa Clara River basin. ... ... 129
Sespe Creek near Sespe, Calif. ... . ... ... il 129
Carpinteria Creek basin.......ooooommi it 131
Gobernador Creek near Carpinteria, Calif. ... .. ... . ... .. .. 131
Salinas River basin. ... ... i 133
Arroyo Seco near Soledad, Calif.......... .. ... ...l 133
Coyote River basin. ... ...t aeaes 135
Coyote River near Madrone, Calif..... ... .o iiiiiiann. 135
Coyote River at Coyote, Calif... . .. ... ... . ... ...l 137
Coyote River near Edenvale, Calif.......... ... ... ..., 139
Alameda Creek basin......ooiii it 140
Alameda Creek at Sunolglen, Calif......... ... ... ... 140
Alameda Creek near Niles, Calif. . ... ... .ol 143
Alameda Creek near Decoto, Calif.......... ... .. ... . ... ... 146
Spring Valley Water Co.’s aqueduct near Sunolglen, Cahf ............. 147
Crandall slough near Centerville, Calif..........ooooiiiiiiiiiaan.. 149
Laguna Creek at Irvington, Calif.......... ... ... . ... ... ...... 150
Dry Creek near Decoto, Calif. ... ... ... .o ool 151
San Pablo Creek basin. .. .. ... i 152
San Pablo Creek near San Pablo, Calif...... ..., 152
San Pablo Creek at San Pablo, Calif.......... ...t 153
Kern River basin. ...oooo i it 154
Kern River near Kernville, Calif.... .. .. ... ... . ... ... 154
Kern River near Bakersfield, Calif. ... ... .. ... ... ... ..., 157
South Fork of Kern River near Onyx, Calif.......................... 159
Tulare Lake bagin. ..ot ittt ane 161
Tulare Lake in Kings County, Calif. ...........oooooiiiiiiiiiot. 161
Poso Creek near Bakersfield, Calif.. ... ... ... .. ... 163
Deer Creek at Hot Springs, Calif....... .. ......o..oioiiiia.. 164
Tule River near Porterville, Calif......... ... oo 166
South Fork of Tule River near Porterville, Calif........ . ........... 169
Kaweah River near Three Rivers, Calif.........c...ooooiion... 171
Kaweah River at McKay Point, near Lemon Cove, Calif.............. 174
North Fork of Kaweah River at Kaweah, Calif ... ... ... ... ..... 176

South Fork of Kaweah River near Three Rivers, Calif................ 179
Kings River near Sanger, Calif........c.oieoiiiiiiiiiiiiiiainans 181



CONTLINTS.

Gaging-station records—Continued.
San Joaquin River basin. ... ..ooooiiiiii it
San Joaquin River and tributaries above Fresno River...............
San Joaquin River near Friant, Calif............................
San Joaquin River near Newman, Calif ... ....................
Stevenson Creek at Shaver, Calif... .. ... oo iiiiaiio.
Fresno Flume & Lumber Co.’s upper flime at Shaver, Calii......
Fresno Flume & Lumber Co.’s lower flume at Shaver, Calif ......
Fresno River basin......coooieniiiieni it ee i
Fresno River near Knowles, Calif...........ccooooiiiiiiiiiis
Merced River basin..... ... ittt
Merced River at Happy Isles Bridge, near Yoaemme Calif........
Merced River at Pohono Bridge, near Yosemite, Calif ............
Merced River at Exchequer, Calif...............................
Tenaya Creek near Yosemite, Calif........... ... . ... ... ...
Yosemite Creek at Yosemite, Calif.................c......o.....
South Fork of Merced River, near Wawona, Calif................
Tuolumne River basin........oooiiiiiiiiiiiiiiiiiiiiiiieaana..
Tuolumne River near Hetch Hetchy, Calif.......................
Tuolumne River near Buck Meadows, Calif............
Tuolumne River above La Grange dam, near La. Grange, Ca.hf
Falls Creek near Hetch Hetchy, Calif................. ... ... ...
Cherry Creek near Hetch Hetchy, Calif................... .. ...
Lake Eleanor near Hetch Hetchy, Calif..........................
Eleanor Creek near Hetch Hetchy, Calif........................
South Fork of Tuolumne River near Buck Meadows, Calif........
Middle Fork of Tuolumne River near Buck Meadows, Calif......
Sierra & San Francisco Power Co.’s canal near La Grange, Calif..
Modesto canal near La Grange, Calif................... ... ...
Turlock canal near La Grange, Calif. . ... .............. .. ...
Stanislaus Riverbasin.................oooiiiiiiiiL it

Stanislaus River near Knights Ferry, Calif......................
North Fork of Stanislaus River near Avery, Calif................
Utica Gold Mining Co.’s canal near Avery, Calif.................
South San Joaquin canal near Knights Ferry, Calif..............
Oakdale canal near Knights Ferry, Calif. ... ........... ... ...,
Calaveras River bagin. .......c.coviiiiiiiniiiiiiiiiiani .
Calaveras River at Jenny Lind, Calif......... ... ... ... .....
Mokelumne Riverbasin ........ ... .. i
Mokelumne River near Clements, Calif. ... ............ .......
Middle Fork of Mokelumne River at West Point, Calif...........
South Fork of Mokelumne River near Railroad Flat, Calii. . .....
North Fork of Cosumnes River near El Dorado, Calif. ...........
Cosumnes River at Michigan Bar, Calif..._....... ... .. ... ...
Goose Lake basin. ... ... ... i
Drew Creek reservoir near Lakeview, Oreg..................... Lee.
Drew Creek near Lakeview, Oreg..............coooioiiiioiian..
North Drew canal near Lakeview, Oreg... . ... . ...t
Cottonwood Creek near Lakeview, Oreg. . ... .. ... .. .. .........
Thomas Creek near Lakeview, Oreg.........ooooiiiiiiiiiiiiaa...



VI - CONTENTS.

Gaging-station records—Continued.
Sacramento River basin..........c.cooiiiiiiiiiiiii i
Main stream . . ... cueii ittt it caeateae i caaaaaaaenn
Sacramento River at Castella, Calif. . . ... ... ... ..l
Sacramento River at Antler, Calif. . ......... ..ot
Sacramento River near Red Bluff, Calif.._................ teeeen
Pit River basin. ..o ocoonii ittt
Pit River at Henderson, Calif..........c.oiiiiiiiiiiiiiiianns
Pit River near Ydalpom, Calif...,.....coooiniiaiiiiiiaL.
Pine Creek near Alturas, Calif............oooiiiiiiiiiiiinaats
McCloud River at Baird, Calif. .. ... .. ot
Cottonwood Creek basin. ... ieiminiriiiiii it
North Fork of Cottonwood Creek near Ono, Calif................
Moon Creek near Ono, Calif. .. ...... ..o,
Deer Creek basin . ... ..o ern i i
Deer Creek near Vina, Calif..... ... .. ... oo,
Stony Creek basim. - ....o.. oo e
Stony Creek near Elk Creek, Calif........ e eiieieiiaeaeas
Stony Creek near Orland, Calif..... ... ... oo iiiiiiiinn.
Little Stony Creek near Lodoga, Calif...........................
Feather River basin. . . ...cooiiii it iiiiiiieaeaa
North Fork of Feather River near Prattville, Calif. .. ...........
North Fork of Feather River at Big Bar, Calif..................
Feather River at Oroville, Calif. . . . ... cooiiviaiiiaai ..
Butt Creek at Butte Valley, Calif. ..................... teeaeean
Spanish Creek at Keddie, Calif. . ...c.iveeeraaiieiiiiieeaiin.
Middle Fork of Feather River at Sloat, Calif.....................
Middle Fork of Feather River near Oroville, Calif..._...........
South Fork of Feather River at Enterprise, Calif.................
Palermo Land & Water Co.’s canal at Enterprise, Calif...........
Middle Fork of Yuba River near North San Juan, Calif..........
Yuba River at Smartsville, Calif.......... . ... ciiiiiiia....
Oregon Creek near North San Juaa, Calif.........ooiaiina..
North Fork of Yuba River at Goodyear Bar, Calif. ..............
North Fork of North Fork of Yuba River at Downieville, Calif....
Rock Creek at Goodyear Bar, Calif.................o...oia.n.
Goodyear Creek at Goodyear Bar, Calif..........................
Bear River at Van Trent, Calif.. ... ...t
Bear River canal near Colfax, Calif..... ... ... . ...
American River basin. . . . ..o it it
North Fork of American River near Colfax, Calif.................
American River at Fairoaks, Calif. ... .. ...
Middle Fork of American River near East Auburn, Calif.........
South Fork of American River near Placerville,Calif. . ..........
. CacheCreek basin .. ... ....ciiceimiiii i iiiiiaiiiiiaiaiaans
Clear Lake at Lakeport, Calif.....................o... eeiiaan
Cache Creek at Yolo, Calif.. .. ... oiioiiiioiiiaiiaanaa.
Putah Creek Dasin e e i iciee e i
Putah Creek at Winters, Calif.. ... .. .. .. ... ... .. ...
Eel River basin e e onen ittt
Eel River at Scotia, Calif.... ... ... .. ... il
Middle Fork of Eel River near Covelo, Calif........ ................



CONTENTS.

Gaging-station records—Continued.

Klamath River basin. cccceeen et eioiiiiiiiriiiianaiiiaananaenanann.
Williamson River near Silver Lake, Oreg.....c.ceeeonnrniinnanonnn s
Williamson River above Spring Creek, near Klamath Agency, Oreg. ..
Williamson River below Sprague River, near Chiloquin, Oreg.........
Upper Klamath Lake near Klamath-Falls, Oreg......................
Link River at Klamath Falls, Oreg..... ... ... c.oiiiiiiaiiiit,
Klamath River at Spencer Bridge, near Keno, Oreg.................
Klamath River near Seiad Valley, Calif....... . ... ...c.ciiiiiiii.
Klamath River near Requa, Calif........... ... ..o,
Scott Creek near Fort Klamath, Oreg..........ccooviviiiiiiiian,
Sand Creek near Fort Klamath, Oreg..........cociiiiiaiiiiianiin.s,
Sprague River near Beatty, Oreg.......covovviriiiiiiiiiienniennnnns
Sprague River at McCready ranch, near Chiloquin, Oreg.............
Sprague River at Chiloquin, Oreg.........ccooveiuiiiiiiiiaann..
Fivemile Creek near Bly, Oreg.....ccccivuenniiininminiiininnnnnnns
Sycan River near Silver Lake, Oreg....cc..oooviiininniininian...
Sycan River near Beatty, Oreg......... ..o it
Long Creek near Silver Lake, Oreg..........ocoiiiiiiiiiiiiiiaiiats
Whiskey Creek near Beatty, Oreg.........c.cvviiiiimiiiniiiiennnnn.
Modoc Point canal near Chiloquin, Oreg............coocainiiiiian.
Wood River at Fort Klamath, Oreg...................ooaiiiiii. ..
““A” canal at Klamath Falls, Oreg..............c..ooiiiiiiiiniia...
Lost River at Wilson Bridge, near Olene, Oreg. .........ccoovnenauns
Tule Lake near Malin, Oreg........ooioiiiiririiiiniiinaraanancnen.
Miller Creek near Lorella, Oreg........ccovieniiiiiianaiaeaineannnn.
Lost River diversion canal near Olene, Oreg..........................
Lower Klamath Lake near Mount Dome, Calif......................
Beaver Creek near Lilyglen, Oreg....ccooevevneiiiiiiinianianaaa..
Keene Creek at Hyatt Prairie, near Ashland, Oreg..................
Keene Creek at Keene ranch, near Ashland, Oreg. ...................
Shasta River near Montague, Calif....... ... . .. .. .. . ...
East Fork of Scott River at Callahan, Calif...................... ...
Scott River at Callahan, Calif.. .. ... .. ... .. ... ...
Indian Creek near Happy Camp, Calif......... . ...........c.ooo...
Trinity River at Lewiston, Calif....... ... . ... ... ......caiaiiaoo.

Smith River bagin...ccoe . oie it i
Middle Fork of Smith River near Crescent City, Calif................
North Fork of Smith River near Crescent City, Calif..................

Miscellaneous measurements.. .....coueieiine ittt it

ILLUSTRATIONS.

Prare 1. A, Price current meters; B, Typical gaging Station. ... .o ouoeen...
I1. Water-stage recorders: A, Stevens continuous; B, Gurley printing;
(O 2 4T

Vi1

Page.
367
367
369
371
374

425
427
429
431
433
434
436
436
437
438
451






SURFACE WATER SUPPLY OF PACIFIC SLOPE .BASINS
IN CALIFORNIA, 1919 AND 1920.

AUTHORIZATION AND SCOPE OF WORK.

This volums is one of a series of 14 reports presenting records of
mensurements of flow made on streams in the United States during
the years ending September 30, 1919 and 1920.

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

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examingtion of the geological struc-
ture, mineral reseurces, and products of the national domain.

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

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

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

Annual appropriations for the fiscal years ending June 80, 1895-1921,

1805 e e $12, 500. 00
< S 20, 000. 00
1897 10 1900, inClusive.c.oe o ieeneiee e ieieeereeannan 50, 080. 00
1901 to 1902, inclusive. ......covene it ieeaaaaan 100, 000. 00
1903 to 1906, inclusive.......oooiniii it 200, 000. 00
907+ oo e 150, 000. 00
1908 t0 1910, ANCIUSIVE. +v v n v e eeee e e eee e 100, 000. 0D
1911 to 1917, inclusive. T .ot e 150, 000. 00
1918 oo e 175, 600. 00
R N 148, 244. 10
B L | A N 175, 000. 00
02 i i e eeiiaeeeeeaie e caneaaan 180, 000. 00

In the execution of the work many private and ‘State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on pages 9 and 10.

Measurements of stream flow have been made at about 5,000 points
in the United States and also at many points in Alaska and the

1



2 SURFACE WATER SUPPLY, 1919 AND 1920, PART XI.

Hawaiian Islands. In July, 1920, 1,350 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements were made at other points.
In connection with this work data were also collected in regard to
prec1p1ta,t10n, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time.

DEFINITION OF TERMS.

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

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

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

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

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

The following terms not in common use are here defined:

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

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

The “point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the stream
falls when the discharge is reduced to zero.
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EXPLANATION OF DATA.

The data presented in this report cover the two years beginning
October 1, 1918, and ending September 30, 1920. - At the beginning
of January in most parts of the United States much of the precipita-
‘tion in the preceding three months is stored as ground water, in
the form of snow or ice, or in ponds, lakes, and swamps, and this
stored water passes off in the streams during the spring break-up.
At the end of September, on the other hand, the only stored water
available for run-off is possibly a small quantity in the ground;
therefore the run-off for the year beginning October 1 is practically
all derived from precipitation within that year.

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

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

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
records of discharge measurements, a table showing the daily 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 records of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge rela-
tion, 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, artifical regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
. fluctuations the discharge obtained from the rating table and the mean
daily gage height may not be the true mean discharge for the day.
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If such stations are equipped with water-stage recorders, the mean

daily discharge may be obtained by averaging discharge at regular
intervals during the day or by using the discharge integrator, an

instrument operating on the principle of the planimeter and contain-

-ing as an essential element the rating curve of the station. :

In the table of monthly discharge the column headed “Maximum”

gives the mean flow for the day when the mean gage height was

highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest

height and the corresponding discharge was consequently larger than

given in the maximum column. Likewise in the column headed

“Minimum’’ the quantity given is the mean flow for the day when

the mean gage height was lowest. The column headed “Mean” is

the average flow in cubic feet per second during the month. On

this average flow computations recorded in the remaining columns,

which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

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

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

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth in inches may be subject
to gross errors caused by the inclusion of large noncontributing dis-
tricts 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 streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing ‘‘second-feet per square mile’’ and ‘“run-off in inches”



PUBLICATIONS, ’ b

previously published 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 in the irrigated sections of the
United States are located 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 appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact,
but they represent the best information available.

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

PUBLICATIONS.

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

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins.
I1. South Atlantic slope and eastern Gulf of Mexico basins.
ITI. Ohio River basin.
IV. 8t. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin,
X1I. Pacific slope basins in California.
XI1. North Pacific slope basins, in three volumes:
A, Pacific slope basins in Washington and upper Columbia River
basin.
B, Snake River basin.
C, Lower Columbia River bagin and Pacific slope basins in Oregon.
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Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is,however, small and is soon exhausted.

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

3. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., State House.

Asheville, N. C., 33-35 Broadway.

Chattanooga, Tenn., 37 Municipal Building.
Columbus, Ohio, Orton Hall, Ohio State University.
Chicago, I1l., 1404 Kimball Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, 103 Engineering Hall, Iowa State College.
Rolla, Mo., Rolla Building, School of Mines.

Topeka, Kans., 23 Federal Building.

Helena, Mont., 52 Montana National Bank Building.
Denver, Colo., 403 Post Office Building,

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 602 Federal Building.

Tucson, Ariz., 210 Agricultural Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, 25 Capitol Building.

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

Stream-flow records have been obtained at about 5,000 points in
the United States, and the data obtained have been published in the
reports tabulated on pages 7-8.



PUBLICATIONS.

Stream~flow data in reports of the United States Geological Survey .

[A=Annual Report; B=Bulletin; W="Water-Supply Paper.]

Report. Character of data. Year,
10th A, pt. 2..... Deseriptive information only
11th A, pt. 2. Monthly discharge and descriptive information 1884 to Sept., 1890.
12th A, pt.2....|..... do 1884 to June 30, 1891.
13th A, pt. 3. Mean discharge in second-feet . 1884 to Dec. 31, 1892.

.| Descriptive information only.

.| Monthly discharge (also for many earlier years)
.| Descriptions, measurements, gage heights, and ratings
.| Monthly discharge
.| Descriptions, measurements, gage heights, and ratings..

Monthly discharge (long-time records, fo'1
Descriptions, measurements, gage heights, and ratin

Descriptions, measurements, gage heights, ratings, and monthl
discharge (also many data covering earlier years).

Gage heig%:ts (also gage heights for earlier years) .

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

Descriptions, measurements, and gage h
States, eastern Mississippi River, and
junction with Kansas.

Descriptions, measurements, and gage heights, western Missis-
sippi River below junction of Missouri and Platte, and west-
ern United States.

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records).

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

Measurements, mti)ngs, and gage heights, Arkansas River, arid
western United States.

egfhts, eastern United
issouri River above

Monthly dischasge
Descriptions, measurements,
Monthly discharge. ..
Complete data. ...

!
0

1888 to Dec. 31, 1893.
1893 and 1894,
1895.

1896,
1805 and 1896.
1897.

1897,

1918.
1919 and 1920.

NoTE.—No data regarding stream-flow are given in the 15th and 17th annual reports.

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

The table which follows gives, by years and drainage basins, the
numbers of the papers on surface-water supply published from 1899
to 1920. The data for any particular station will in general be
found in the reports covering the years during which the station was
maintained. For example, data for Machias River at Whitneyville,
Me., 1903 to 1920, are published in Water-Supply Papers 97, 124,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, and
501, which contain records for the New England streams from 1903
to 1920. Results of miscellaneous measurements are published by
drainage basins.

each year.
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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
sites and canal locations for the conservation and utilization of the
flood and storm waters of the State. The work for the years 1919
and 1920 was maintained in accordance with the contract approved
by the State Board of Control and signed by W. F. McClure, State
engineer. .

Additional funds for the maintenance of river measurement
stations were furnished by the State Water Commission of California.
The members of the commission during the two-year period were
A. E. Chandler, W. A. Johnstone, A. W. Mason, and C. H. Lee;
W. D. Stephens, governor; and W. F. McClure, State engineer.
Josephine A. Patten is secretary.

The entire expense of the stream-flow investigations in Tuolumne
River drainage for the Hetch Hetchy project is paid by the city and
county of San Franeisco, through M. M. O’Shaughnessy, city engineer.

All stations in Los Angeles County are maintained in accordance
with a contract between the board of supervisors, the United States
Department of Agriculture (represented by the Forest Service through
F. H. Fowler, district engineer, and the Weather Bureau, through
Ford A. Carpenter and H. B. Hersey, meteorologists), and the United
States Geological Survey. Los Angeles County pays all expenses of
the field work, except services furnished by the Forest Service, the
Weather Bureau, and the Geological Survey.  The Geological
Survey supervises the work and compiles all field data for publication.

The stations in the Santa Ana River basin are maintained in co-
operation with San Bernardino, Riverside, and Orange counties
through their boards of supervisors. Substantial cooperation is also
furnished by the Weather Bureau. The cost of installing the equip-
ment at a number of the stations was paid from a special appropria~
tion disbursed by the State Water Commission.

Assistance in the maintenance of river-measurement stations was
furnished by the United States Forest Service, United States Weather
Bureau, United States Indian Office, United States Bureau of
Fisheries, National Park Service, County of Los Angeles, Santa
Barbara Water Commission, Volcan Land & Water Co., Cuyamaca
Water Co., Southern California Edison Co., and Turlock, Modesto,
Oakdale, and South San Joaquin irrigation districts.

22926—23—wsp 511——2



10 SURFACE WATER SUPPLY, 1919 AND 1920, PART XI.

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

The work in Oregon was carried on under a cooperatlve agreement
with the State through Percy A. Cupper, State engineer. Finaneial
cooperation was also furnished by the United States Indian Office,
the Goose Lake Valley Irrigation Co., and the Talent Irrigation
District.

' DIVISION OF WORK.

The data for stations in California were collected and prepared for
publication under the direction of H. D. McGlashan, district engineer,
assisted by William Kessler, F. C. Ebert, Charles Leidl, J. F. Kunesh,
C. J. Emerson, T. G. Bedford, K. M. Kelley, Jarrett Oliver, C. W.
Sopp, and H. J. Tompkins. ©

The data for stations in Oregon were collected and prepared for
publication under the direction of F. F. Henshaw, district engineer,
assisted by R. C. Briggs, J. J. Dirzulaitis, K. N. Phillips, J. W. Bones,
and Wendell Dawson, and by H. W. Humphrey and W. L. Smith,
hydrographers of the Umted States Reclamation Service.

GAGING=-STATION RECORDS.
SWEETWATER RIVER BASIN.
SWEETWATER RIVER NEAR DESCANSO, CALIF.

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

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

RecORDS AVAILABLE.—November 21, 1905, to September 30, 1920.

Gacge.—Staff gage installed November 6, 1918, a short distance below intake of Ellis
ditch, and just above new concrete control. Previous gages were at approxi-
mately the same location but at different datums. Read by H. D. Ellis and
W. E. Ellis.

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

CHANNEL AND CONTROL.—Channel is cut in sand and fine gravel; bed shifting.
Banks are generally high and not likely to be overflowed. A group of large
boulders below the gage acted as a partial control until November 6, 1918, when a
concrete control was built at the same location.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.70 feet during April 5 (discharge, 28 second-feet); minimum stage,
1.32 feet at 5 p. m. July 21 (discharge, 0.1 second-foot).

Maximum stage recorded during year ending September 30, 1920, 4.70 feet at
5 p. m. February 22 (discharge, 463 second-feet); minimum stage, 1.40 feet at
5 p. m. September 3, 4, and 6 (discharge, 0.2 second-foot).

1905-1920: Maximum stage recorded, not known, occurred January 27, 1916
(discharge, estimated from slope data, 9,870 second-feet); stream dry during a
part of the years 1910, 1911, 1913, and 1916.

DiversioNs.—About 0.3 second-foot is diverted above gage for ungatlon on Ellis
ranch.

REeguratioNn.—None.
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Accuracy.—Stage-discharge relation not permanent. Five fairly well defined rating
curves were used during the two years, and discharge was computed by shifting-
control method for a few short periods. Gage read to hundredths twice a day.
Daily discharge ascertained by applying mean daily gage height to rating table.
Discharge for period of no gage heights was estimated from records on other
streams. Records fair.

Discharge measurements of Sweetwater River mear Descanso, Calif., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— heig%lc. charge. || Date- Made by— hei:?xt. charge.
1918, Feet. | Sec.-ft. 1920. Feet. | Sec-ft.
ov. 5| F.C. Ebert............ 1.80 3.6 || Apr. 17 3.00 83
51..... do... . 1.69 2.6 24 2.61 40
6 ..., do o L57 1.5 26 2.50 34
15 | H. D. Ellis J 0 158 15 30 2.40 28
24 |.....do... 1 206 5.2 May 5 2.38 21
Dec. 71..... do. 4201 9.0 10 2.36 24
22 1..... [+ 1o R 1,70 3.4 15 2.26 16
23 2.20 13
1919. 29 2.04 8.5
Feb. 12 |..... L+ 1o N 2.48 25 June 5 2.00 5.7
Mar. 26| F.C. Ebert.. 2.28 13 12 1.88 3.8
May 24 |..... [ 1o 1.66 1.5 25 1.80 2.9
30 1.80 3.1
July 12 1.50 .4
1.63 1.8 24 1.48 .3
2.73 47 31 1.60 13
2,70 45 Aug. 5 1. 54 7
2.31 20 19 1.4 .3
2.28 23 25 1.52 .4
2.82 63 31 1.44 .3
2,28 24 Sept. 5 1.4 .3
3.55 | -164 15 1.46 .4
2,82 67 17 1.46 .4
2.70 58 20 1.44 .3
2.58 37 30 1.52 .9

Daily discharge, in second-feet. of Sweetwater River near Descanso, Calif., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. :
.81 L3| 2.0] 55| 13 9.0 24| L1{ o5 09 0.5
1.8] L2| L9 14 14 28 2.5 1.2 .4 .9 .5
1.8 L2 16| 80| 17 6.5 2.8| 1.4 .4 .9 .5
1.8 L3| 16| 55| 19 1 2.4 1.4 4 .8 .5
31| 13| La5| 41| 19 14 2.0 12 .4 .8 .5
.1| L3, L5 3.8 2 6.5 17| 1.2 4 7 .5
e 7ol 15| 38| 20 | 15 17| 2| 4f 7 5
8| 75| L4 37| 21 15 1.9 L1 4 .6 .5
8| 3.8 15| 37| 22 10 1.9 L1 .4 .6 .6
.8 24, 16| 60| 14 70| 19| L1 .4 .5 .5
.8! 45 16| 2 2t 7.5 19| 10 .5 .5 .7
9] 34! 16| 2 21 4.4 20] 1.0 .8 .5 .7
1.4 18] L5| 24 21 2.8 2.0 .8 .6 .5 .7
21| 1.5 14 22 21 2.7 2.8 .8 .5 .5 .7
21| L5 14| 2 22 2.5 26| LO .6 .5 .7
1.8f 1.6] 1.4 18 4.5 25| 2.7 9| 3.9 .5 .8
L7 16| 16| 14 3.3 27| 27 9| 2.9 .5 .8
23| 15| 16! 9.0| 33! 40| 23 9| L7 .5 .8
20| 14| L5| 95| 35| 39| 17| LO| 17 .5 .8
1.5 13| L5| 24 9.0 3.6 17 9 20 .5 .8
1.1l 2.8} L4 11 19 2.8 L7 .8 .7 .5 .8
L2| 25| 14| 10 18 2.8| L7 .9 .2 .5 .8
130 24! L4 11 19 2.8| 1.4 .8 7 .5 .9
50| 20| L4| 11 15 2.6 13 9 10 .5 .9
2.7, 16| L3| 85| 14 2.7| 1.4t .8| 12 4 .9
!

L5 16| 14| 80| 13 3.9/ L4] .9/ 11 4 .9
1.3( L6| 1.4 12 13 1.4, .9] 10 b 1.0
L3| 1.7] 1.4 12 12 55| 1.3 .9{ 1.0 .6 6.0
1.3] 21| 13....... 11 42| 14 .81 L0 .5 L5
1.3 2.8 L4 . ... 10 2.6 L5 7010 .5 1.3
31....... eeeenn L8 [.ceeed 2.4] L6[....... 10 l.o...f L8L..ai L0 W5 e, .
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Daily discharge, in second-feet, of Sweetwater River near Descanso, Calif., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.
) PPN 11 .81 2,2 20 1.8 14 12 27 80| 3.6| 29 0.3
b R, 1.0 1.8 2.2 2.0 2.2 114 971 27 7.5 2.7 1.4 .3
L S, 11 L8| 2.2 70| 28 85| 23 7.5 2.9 .9 .2
[ veees| L1 1.8 7.5 25 2.3 22 922 4 7.5] 26 .7 .2
[ TR ceenen 1.1 1.8 17 50| 2.0 18 75| 19 7.0 2.6 W7 .3
6..... ceserenn . 1.0 1.8 10 4.1 1.8 17 62| 18 7.0 L9 .6 .2
[ P, 1.0 .81 3. 3.0 1.6 15 64| 18 6.0 1.5 .4 .3
- T, .| LO0| 18| 28| 27| 6.0 13 581 18 6.0 1.4 .3 .3
| . 1.1 1.8 3.1 2.6 | 13 14 53| 18 6.5 1.4 .4 .3
10....... PR 12 .81 3.1 2.4 13 46 78| 24 6.0 1.4 .4 .3
| L3 Lg}| 3.0 24| 7.0 24 52| 21 6.0 1.0 .3 .3
120 . 1.3 1.9 3.0 2.2 4.9 22 4| 19 5.5 1.0 .3 .3
Beianananns 1.4 1.9 3.0 2.2 3.5 21 37 19 4.7 1.0 .3 .3
M. PP .41 1.9 30| 20| 3.3 21 38 18 5.5 .9 .3 .3
| & S, L5 L9| 30} 22| 31 19 46| 15 5.0 1.1 .3 .3
| S, 1.5 19 3.0 20| 3.1 20 931 15 4.5 .8 .3 .3
17 ieeeeeeene. ] .81 L9| 31| 20| 28 54 86 | 14 44| 11 .3 .4
18, cviiennnnnn .21 1.9 3.1 2,2 2.7 28 68 1 14 4.2 .8 .3 .4
19 e " 21 1.9 3.1 2.0| 3.8 21 54| 13 3.9 .9 .3 4
20..... PR 2.1 20| 3.0 20 30 22 52 13 3.6 1.0 .3 .3
21....... 1 2.1 2.1 30! 22 132 471 .17 3.6 1.1 .3 .3
22..... PR 2.0 2.3 2,7 2.2|35 167 43| 13 3.4 2.3 .3 .3
b HPP 1.8 23] 23| 17 113 257 40| 13 2.9 .9 .3 .
24, el 6.5 2.2 2.3 5.0 43 160 381 12 3.2 .8 .4 .8
25..... . 26| 24| 2.1 3.8| 30 125 35| 12 3.2 .8 .6 .
1.6 32| 20 28] 23 224 34| 9.0 2.7 .6 .6 .8
1.4 3.2 1.8 2.4 24 231 32| 12 30 .8 .7 .8
1.3 3.2 1.6 2,21 15 160 32 7.5 3.3 .8 .8 .8
1.8 2.4 1.5 2.0 14 143 30 8.5 3.9 .7 .9 N
1.8 2.2 1.4 2,0 {.......| 137 29 9.0 3.4 .7 8 .8
L8 . ..... 1.4 L9 |....... 128 |....... 8.0 |...... .0 L1 I 2 P .

NoTE.—No gage-height record Oct. 1-19, 1918, discharge estimated as 1.5 second-feet.

Monthly discharge of Sweetwater River near Descanso, Calif., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet. Run-off in

acre-feet.

Month.
Maximum. | Minimum. Mean.

1918-19.
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SAN DIEGO RIVER BASIN.
SAN DIEGO RIVER NEAR SANTEE, CALIF. )

Locarron.—In El Cajon grant, at old Mission dam, below Spring Canyon and just
above Oak Canyon, 43 miles west of Santee, San Diego County.

DRAINAGE AREA,—375 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 25, 1912, to September 30, 1920 (record not complete).

G acE.—Staff in two sections installed December 12, 1916. Lower section is bolted to
upstream face of old dam near left end. Upper section fastened to large sycamore
tree on left bank just above dam. Original location and datum have been main-
tained. Zero of gage is 266.42 feet above sea level, United States Geological Sur-
vey datum. Gage read by Thomas Netting.

DIsCEARGE MEASUREMENTS.—Made from cable about 500 feet above gage or by wading.

CHANNEL AND cONTROL.—Bed is shifting sand. The old Mission dam serves as partial
control.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year ending September
30, 1919, probably 6.20 feet at 8 a. m. March 22 (discharge, 99 second-feet); stream
dry during October to January and June to September, except for a small quantity
of ground water rising to the surface at the dam.

Maximum stage recorded during year ending September 30, 1920, 10.8 feet dur-
ing night of March 26 to 27 (discharge, 1,580 second-feet); stream dry during
summer.

1912-1920: Maximum stage recorded, 25.1 feet January 27, 1916 (discharge,
70,200 second-feet); stream practically dry for several months each year.

Diversions.—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 practically permanent. Rating curve used for
October 1, 1918, to February 21, 1920, is fairly well defined and after March 23,
1920, well defined. A slightly different curve due to temporary changes in control
was used Febrnary 22 to March 22, 1920, Gage read usually to half-tenths once
a day. Daily discharge ascertained by applying gage height to rating table.
The discharge was probably very small on all days when gage was not read.
Records good for period covered by gage-height record.

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

Discharge measurements of San Diego River near Santee, Calif., during the years ending
Sept. 80, 1919 and 1920

- Gage | Dis- Gage | Dis-
Date. Made by: height, | charge. | Date: Made by— heigit. charge,
1918. Feet, | Sec.ft.
Oct. 31 | ¥.C.Ebert............ 3.95 0.1
1919
Feb. 5| G. E. Holyoke......... 4.05 2
27 |..... [ [ S, 4.08 6
Mar. 26 | F.C. Ebert............ 5.13 28
27 |..... do......... .- 5,00 26
ﬁpr. 2 | G. E. Holyoke 4.48 7.4
ay 21 | F.C.Ebert............ 3.85 .1
1920.
Feb. 3 |..... (S, 3.82 2
25 | F. E. Green. 5.57 41
Mar. 1{..... Oucuennnn 4.35 1.4

NofrE.—Holy:)ke and Green were employees of Cuyamaca Waber Co.
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Daily discharge, in second-feet, of San Diego River near Santee, Calif., for the years ending
Sept. 30, 1919 and 1920.

Day. Feb. | Mar.

Apr.

May. Day.

Feb.

e

8

Mar. | Apr. | May.
166 21
138 19
122 32

97 b1y
97 18
92 18
80 13
72 14
59 13
66 14
82 13
66 10
56 9
53 10
50 12
222 5
271 10
132 1.0
97 10
88 2.0
92 L5
69 L5
59 1.5
53 L5
50 1.4
42 1.4
34 1.2
36 1.0
32 1.0
29 1.0
........ 1.0

small

NOTE.—No record on days for which no discharge is given. Flow on these days was probably very

Monthly discharge of San Diego River near Santee, Calif., for the years ending Sept. 30,

1919 and 1920.

Month.

Discharge in second-feet.

Run-off in

Maximum.

Minimum.

acre-feet.
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SAN DIEGO RIVER BASIN. 15

BOULDER CREEEK NEAR JULIAN, CALIF.

LocartoN.—In Cuyamaca grant, at outlet of Cuyamaca reservoir, 7 miles south of
Julian, San Diego County, and 12 miles above mouth of Boulder Creek.

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

REcorDs AvatLABLE.—June 19, 1912, to September 30, 1920.

GaGE.—Vertical staff on right side of weir box, 33 feet above weir. Zero at elevation
of crest of the 6-foot Cippoletti weir, which is 100 feet below outlet gates of reser-

- voir. Gage read by watchman at dam.

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

ConrtroL.—Cippoletti weir acts as permanent control.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge reported during year
ending September 30, 1919, 14.7 second-feet June 23 to July 16; stream dry
December to April.

Maximum mean daily discharge reported during year ending September 30,
1920, 17.5 second-feet July 29 to August 1; stream dry December to May.

1912-1920: Maximum mean daily discharge recorded occurred January 28, 1916
(discharge, 1,877 second-feet). No water is released from reservoir except when
needed for Cuyamaca Water Co.’s flume.

Diversions.—None.

ReeuraTioNn.—Flow completely regulated by operation of outlet gate of reservoir.
Cuyamaca dam, completed in 1886, was one of the first earth dams built in
California to store water for irrigation. The dam was originally 35 feet high but in
1894 was enlarged, increasing the capacity of the reservoir to 11,400 acre-feet.
The present dam is 635 feet long and 413 feet high, with an inner slope of 2:1
and an outer slope of 13:1. From the reservoir the water flows 12} 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 permanent except when changes are made in
weir. A new rating was made in 1920, giving results only slightly different from
the preceding one. Gage read daily to hundredths; additional observations are
made when reservoir gates are changed. Records excellent when discharge does
not exceed capacity of weir.

CooreErATION.—Results of discharge measurements and record of daily discharge
furnished by Cuyamaca Water Co., Ed. Fletcher, manager.

Discfmrye measurements of Boulder Creek mear Julian, Calif., during the year ending
Sept. 30, 1920.

{Made by F. E. Green.]

Gage Dis-

Gage Dis-
height. | charge. Date.

height. | charge.

Date.

Feet. Sec.-ft. Feet. Sec.-ft.
0.56 0.9 || TUIY 28- - veeeeeeennaniacnnnnns 0.07 1
.77 ) L | R ) 66 13
41 6.3 201eeeneniiieraaana 81 17
18 2.2
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Daily discharge, in second-feet, of Boulder Creek near Julian, Calif., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | May. | June. | July. | Aug. | Sept.
1918-19.
) PR [ teemrreesieetreraratonaenns 10,7 9.4 ........ 4.5 14,7 10.7 1.8
2 9.4 .. ...... 4.5 14.7 10.7 3.6
8.4 ....... 4.5 14.7 10.7 6.6
9.4 |........ 5.3 4.7 10.7 9,4
(X 3 . 6.9 14.7 10,7 9.4
L5 P 3 O 9.7 14,7 10.7 4.0
D I P P, 9.4 4.7 10.7 &0
10.7 ) - PO 9.4 14.7 10.7 3.6
10.7 4.6 |........ 10.1 14.7 10.7 3.0
10.7 10.81)........ 10.2 4.7 10.7 6.0
8.0 5.1 {oeeeennn 10.2 14.7 10.7 3.6
8.0 5.5 cea.... 10.2 14.7 10.7 7.2
8.0 5.5 2.1 10.2 14.7 10.7 7.2
8.0 1.9 2.2 10.2 14.7 10.7 9.1
80 [ceennn.. 2.2 10.2 14.7 10.7 9.1
8.0 4.3 10.2 14,7 10.7 5.4
8.0 1L9 10.2 10.7 10.7 10.8
8.0 |. 11.3 1.1 10. 7 10.7 10.8
6.8 10.2 13.0 10.7 10.7 8.6
6.8 5.2 12.5 10.7 10.7 2.8
8.8 [ceenennn 5.1 1.3 10.7 10.7 1.8
6.8 L9 1.3 14.6 10.7 4.0 3.6
6.8 L9 3.6 14.7 10.7 10.7 1.0
6.8 jivernannn 3.6 4.7 10.7 10.7 L9
6.8 [eeennnnn 3.6 14.7 10.7 10.7 3.6
6.8 3.6 14.7 10.7 10.7 5.5
6.8 3.6 14.7 10.7 10.7 4.0
6.8 3.6 14.7 10.7 10.7 8.0
4.0 4.5 14.7 10,7 10,7 8.0
9.3 4.5 14.7 10.7 10.7 5.5
9.3 4.5 [eeueanen 10.7 10.7 |........
Sept. Day. Oct. | Nov.| June.| July.| Aug. | S8ept.
1919-20.
8.0 13.5 | 10.5
8.0 13.5| 10.5
8.0 15,5 10.5
8.0 15.5| 10.5
10.5 2.0 155 | 13.5
10.5 2.0}113.5115.5| 13.5
10.5 L9 13.5] 155 13.5
10.5 1.4 9.6(155| 10.5
10.5 L4| 9.6]155]| 10.5
10.5 2.8 9.6 | 155} 10.5
10.5 2.8 9.6 155 10.5
10.5 | 3.6 |10 15.5 | 10.5
10.5 2.8{ 6.3[155| 10.5
10.5 . 2.8117.5] 15.5}| 10.5
10.5 2.8,17.5( 80| 10.5
| SRR - X 1 ROUORON PO 1.5 | 8.0 |......
2

NoTE.—No flow on days for which no discharge is given.
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Monthly discharge of Boulder Creek near Z:Lzlian, Calif., for the years ending Sept. 80, 1919
and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum, | Minimum. Mean.
1918-19.
10.7 0 7.50 461
10.8 0 2.82 168
1.9 [t} 2,93 180
14.7 4.5 10.9 649
14.7 10.7 12.8 787
10,7 4.0 10,5 646
10.8 L0 5.76 343
14.7 0 4,46 3,230
October... 6.8 0 2.08 128
November 5.6 0 2,23 133
June.... 3.6 0 1.10 65.5
July..... 17.5 2.8 1.6 713
AUGUSE. oottt ieiieceeiaiaaaaa.. 17.5 8.0 13.3 818
September. ... .ot 13.5 8.0 10.5 625
The Jear. ..ot 17.5 0 3.41 2,480

Nore.—No flow in months for which no record is given.
CUYAMACA WATER CO.’S FLUME AT DIVERTING DAM, NEAR LAKESIDE, CALIF.

Location.—In SE. § sec. 11, T. 14 8., R. 2 E,, just below intake at diverting dam,
13 miles northeast of Lakeside, San Diego County.

Recorps avarnaBrLE.—June 1, 1912, to September 30, 1920.

GAGE.—Vertical staff in a stilling box on outside of flume, about 1,000 feet below
intake, installed April 8, 1916. Part of the lume was rebuilt October 7 to 14,
1919, and a new gage installed October 15 at approximately same location and
datum. Original gage was similar but was 500 feet below intake and just above
sand box. Datum has always been elevation of floor of flume. Gage read by
employees of Cuyamaca Water Co.

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

CrANNEL AND cONTROL.—The flume is lined with tar paper to reduce leakage.

EXTREMES OF DISCHARGE.—1912-1920: Maximum daily discharge 51 setond-feet,
March 24, 19138. No flow for certain periods nearly every year.

Accuracy.—Stage-discharge relation permanent from 1916 to October 6, 1919, when
flume section was rebuilt. Two fairly well defined curves used after that date,
a slight shift being caused by growth of aquatic plants. Gage read to hundredths
three times daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records fair.

CoorErATION.—Gage-height record and results of several discharge measurements
furnished by Cuyamaca Water Co.

Cuyamaca Water Co.’s flume, which diverts water from San Diego River and re-
ceives water from South Fork of San Diego River, is more than 30 miles long, 6 feet
wide, and 24 inches deep. It discharges into La Mesa reservoir, about 8 miles north-
east of San Diego. This system 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 service. 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, mear Lake-
side, Calif., during the years ending Sept. 30, 1919 and 1920.
Date. Made by— h(:iag ¥4 ehlgi.ze. Date. Made by— h(esia . ch]z)ai'z&
1919. . Feet. | Secft.|| 1920.
May 23 | F.C.Ebett............ 0.95 11.9 || Apr. 22
1920. May 18
Jan. 15 | Holyoke and Green.... .30 2.2 || June 10
Feb. 13 | F. E. Green............ .76 9.1 || July 10 |.
Mar. 3..... L+ (s 1.38 25 Sept. 1
13 | Ebert and Green....... 1,20 22 20

Norte.—Holyoke and Green were employees of Cuyamaca Water Co.

Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume at diverting dam, mear
Lakeside, Calif., for the years ending Sept. 80, 1919 and 1920.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

10 8.7 3.0 4.9 11 21 20 10 13 16.5 | 11 17

10 9.1 2.3 42| 19 20 20 9.1 80| 17 11 8.
10 9.1 2.1 3.3 20 20 8.7 6.8 17 10.5 4.0
14.5 9.1 2.0 3.1 16.5| 21 21 7.8 6.3 17 9.3 7.4

10 14 2.2 27| 14 18 20 7.8 6.1 17 10.5 10
....... 8.9 2.21 16,5 1651 21 7.6 7.6 1 17 10.5 10.5
1.6 4.9 2.2 17 20 7.4 11 16.5] 10.5 10.5
4.6 3.1 2.4) 12 17 21 7.4 135! 155 10.5 9.6
10 2.3 2.3 13 14 21 7.4 12 15.5 | 10.5 7.2
11.5 4.6 2.1} 12 125 20 6.1! 10.5| 17 10.5 7.8
9.1 8.3 2.1 125 11 16.5 6.1 9.6 16 10 6.5
6.6 6.6 |. 2.1] 16.5| 10 16.5 5.9 9.6 | 16.5 9.6 6.5
6.6 5.4 23 17.5| 125} 15 56| 10.5| 16.5 9.6 7.4
7.0 5.6 2.4 1951 20 14.5 571 13 16.5 9.6 9.1
8.3 5,6 2.1 21 19 13 56| 13 16.5 9.6 9.3
8.3 5.0 |. 2.1} 19 19 12.5 57| 125 16.5 9.6 6.5
6.8 3.7 1. 2.1 195 19,5 115 871 1.5 16.5 9.1 7.4
6.5 3.1 . 2,2] 185 20 11 14 11 15.5 9.1 1L5
5.9 33 .2 2.4 21 20 10.5 | 13 13.5 | 12.5 9.1 1.5
5.7 3.7 1.5 3.8 1.5 19 10 10.5( 14 1.5 8.9 7.8
5.6 3.4 1.2 3.7 145! 19.5| 10 9.8 14 115 9,3 5.6
5.6 3.4 1.9 3.0 13 . 19 9.3 145 14 1.5 3.1 3.7
5.6 1.9 1.9 3.0 13 20 1] 13 6.5 1.5 7.0 3.1
5.6 2.0 2.1 271 20 20 89| 1L5| 16.5( 11 12 1.3
56 20, 63| 27| 21 20 8.7, 11 16,5 | 11 11 1.2
5.6 2.0 4.4 2.4 20 11 10.5 | 17 10,5} 13.5 1.2
4.9 2.9 4.0 2.3 20 17.5 9.1} 16.5| 11 10 5.4
8.5 2.7 2.2 2.3 20 19,5 871 16,5] 1L5| 11,5 5.2
8.9 3.7 3.3 2.1 20 14 85| 16.5| 10.5| 1L5 7.2
8.9 3.4 3.7 2.2 20 12 1L5] 17 10.5| 1L5 5.9
8.7 leeeeaal 46 3.6 21 f...... 12,5 |....... 10.5 | 12.5|.......
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Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume at diverting dam, near
Lakeside, Calif., for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.
1.... 4.3 2.4| 3.3 L7| 24| 26 16.5 | 14 15 5.0 1.5 6.8
2 50| 29! 33 1.8| 2.6 23 16 14 1457 4.5 9.3 5.7
3. 3.3 3.4 2.7 1.8 4.5 23 16 14 13 3.6 145 6.1
4. 1.4 3.4 2.4 1.7 3.9| 25 16 14 11 4.5 5.9 6.6
5. 1.2| 88| 2.5 1.8 39| 25 16 14 11 46| 6.5 10.5
6. 3 2.8 2.5 1.8 2,81 25 16 15 10 6.8 11 11
7 . 2.7 2.4 1.8 2.4 25 15 16 10 7.4 11 10.5
8. 2.6 2.4 1.8 2.4 16,5} 14.6| 17 9.2 7.8 11 10.5
9 3.3 2.4 1.8 51| 16 14.5 | 15.5 9.2 7.81 11 10.5
3.9 2.4 1.8} 16 20 12 15 9.2 9.4 11 10
3.6 24| L8] 20 20 13.6| 15 8.8 | 11 1.5 9.3
3.8| 2.4 L8| 14 20 13.5| 16 8.6 | 12 1L.5 9.1
3.8 2.5 1.6 8.6 | 20 13.5| 16 9.8 17 1.5 89
3.9 2.4 1.8 9.4 20 13.5| 16 11 16 11.5 9.3
2.7 4.5 2.4 1.8 7.2 13.5| 16 12 155 11 9.8
1.3 (. 2.4 1.8 6.4 20 14 16 12 15 10.5 10
1.0 2.4 1.8 541 15 14 17.5 ] 10.5],15 9.3 10
1.4 2.4 1.8 52| 15 14 19.5 7.8 14 13 7.6
2.0 2.4 1.8 4.81 15 14 19.5 5.8 14 14 8.5
2.3 28| L8| 11 16.5 | 14 4.8| M 14 10.5
2.3 2.7 .81 14 16.5 ) 14 20 56| 145) 14 12
2.4 3.6 1.8 10 14 14 18 6.6 14 15 13.5
3.9 2.9 1.8 | 17 4.5 14 17.5 6.6 10 15 13
7.0 2.0 1.8 22 9.0 14 20 5.7 10 15.5 11
6.4 2.4 1.8 24 1851 14 19.5 5.6 9.8 15 10.5
1.7 2.1 1.8 176 | M 19 7.0 9.4 18.5 1.5
.8 1.6 1.8 19 14 17 8.6 9.6 | 15.5 10.5
.8 1.6 1.8 21 14 15- 9.0 9.2 15 9.8
2.3 1.6 2.6 21 14 14 6.2 11 15.5 10
7.8 1.6 29 20 14 14 571 17 15.5 9.6
5.7 1.6 3.0 18 |....... 14 |....... 18.4| 4.8|..... .

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

Monthly discharge ot Cuyamaca Water Co.'s flume at diverting dam, near Lakeside,
Calif., for the years ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off
Month. ) . in acre-feet.
Maximum. | Minimum. Mean.
1918-19.

14.5 0 7.31 449
14 1.9 5.05 300
6.3 0 1,61 99
4.9 2.1 2.68 165
22 11 17.2 955
21 10 18.3 1,130
21 8.7 15.2 904
14.5 5.6 9.05 556
17 6.1 12,5 744
17 10.5 14.2 873
13.5 3.1 10.1 621
17 1.2 7.19 428
22 0 9.9 7,220
7.8 0 2,17 133
4.5 0 2.41 143
3.6 1.6 2.40 148
January.. 3.0 1.7 1.89 116
February. 26 2.4 11.3 650
ar 26 4.5 18.9 1,160
April. 16.5 127 14.3 851
May.. 20 14 16.4 1,010
June. 15 4.8 8.99 535
July.. 18.4 3.6 10.9 670
August... .- .. 17.5 4.8 12.4 762
September......ccooviiiiicnineiienaens eemeecannaanan 13.5 5.7 9.75 580
The year....c.cceeveceecannns PSSP PO 26 0 9,31 6,760
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CUYAMACA WATER CO.'S FLUME NEAR LAKESIDE, CALIF.

LocatioNn.—At patrolman’s cabin, hali a mile above trestle crossing at Los Coches
Creek, 3 miles southeast of Lakeside, San Diego County, and 20 miles below
intake on San Diego River.

RECORDS AVAILABLE.—January 1, 1907, to September 30, 1920.

Gaae.—Vertical staff in a stilling box fastened to outside of flume just below patrol-
man’s cabin at same site as water-stage recorder used from November 12, 1912,
to June 30, 1915. Position of gage has been changed slightly several times since
station was first established, but datum has always been same as elevation of
floor of flume. Gage read by an employee of Cuyamaca Water Co.

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

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

ExTREMES OF DISCHARGE.—1907-1920: Maximum mean daily discharge, 256 second-
feet, February 16, 1918. No flow during certain periods every year.

Accuracy.—Stage-discharge relation changed when flume was emptied December 1,
1919, probably for repairs, and about August 1, 1920, owing to growth of aquatic
plants. Two fairly well-defined rating curves were used during the year. Gage
read to hundredths three times daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records fair.

CoorERrATION.—Gage-height record and results of several discharge measurements
were furnished by Cuyamaca’Water Co.

There is a small diversion from this flume at Capitan Grande Indian Reservation
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 explanation of the use of
the water, see description of Cuyamaca Water Co.’s flume at diverting dam near
Lakeside, page 17. .

Discharge measurements of Cuyamaca Water Co.’s flume near Lakeside, Calif., during
the years ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918, Feet. | Sec-ft. 1920. Feet. | Secft.
Oct. 31 | D. A. McClung......... 0.73 7.2 || Feb. 13 0.76 9.6
Nov. 6| F.C.Ebert........... ~70 7.1 24 1.10 18
24 1.10 17
1919, Mar. 13 1.24 23
Mar. 26 |..... do........ .- 1.24 22 Apr. 24 1.28 22
Apr. 8| G.E.Holyok ] L22 19.7 28 1.27 22
17 |..... do........ .. .92 11.9 || May 25 1.26 22
May 24 | F.C. Ebert .83 11.0 || June 10 .80 10
July 22 | G.E. Holyoke .70 8.5 || July 12 .78 10
23 0..... L [ TP .66 7.0 || Sept. 1 .71 7.2
20| F.C.Ebert........... .63 5.9
1920.
Jan. 15 Holcyoke and Green.... .36 1.8
31 | F.C.Ebert........... 44 3.2

NoOTE.—McClung, Holyoke, and Green were employees of Cuyamaca Water Co.
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SAN DIEGO RIVER BASIN,

the years ending Sept. 30, 1919 and 1920

Paily discharge, in second-feet, of Cuyamaca Water Co.’s fiume near Lakeside, Calif., for
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NoTE.—No flow on days for which no discharge is given.
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Monthly discharge of Cuyamaca Water Co.’s flume near Lakeside, Calif., for the years
ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feot
Maximum. | Minimum.| Mean.
1918-19,

L0173) T S 9.5 0.7 52 319
November. . 7.4 2.6 4,52 29
December. . 6.6 0 47 152
January......coieeeneas Geesovaserecserensantsnarosnnone 6.0 3.7 4. 58 252
February. 22 0 15.5 361
March.. 2 10.5 19.3 1,190
April. 23 9.2 16.7 994
May. .5 5.2 8.35 513
June. 11 L5 7.80 464
B 21 PP 12.5 6.4 9.82 604
Augast, . ..o 11 6.0 7.80 480
Septemher ...................................... 13.5 4.1 7.43 442

The year 23 0 9.10 6, 590
October ‘15 3.1 7.24 445
November 5.4 0 2. 86 170
December 4.8 0 2.63 162
January..... .- 3.9 2.0 2.73 168
I 0 g1 o PP 21 2.6 10.7 616
March.. - 22 2.9 19.9 1,220
-April 23 13.5 21.7 1,290
May. 24 115 211 1,300
June. 16.5 5.9 9.97 593
July... 16 4.2 9.19 565
DT 1 15 3.3 9. 51 585
Septembel‘ ............................................. 9.3 4.5 7.00 417

The Fear..cuoecaenerniaeaiaaiaeacacaccanaacas 24 0 10.38 7,530

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

Location.—In NW. 1 sec. 21, T. 12 8., R. 2 E,, at Sutherland dam site, 1 mile below
Sutherland, 1} miles above mouth of Black Canyon Creek, and 4} miles south-
west of Mesa Grande, San Diego County.

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

RECORDS AVAILABLE.—December 29, 1912, to September 30, 1920.

Gace.—Friez water-stage recorder on right bank just above Sutherland dam site.
Gage datum was lowered 0.21 foot on October 12, 1916, on account of change
in control. Previous gages have been at same location, but original datum has
not been maintained. Recorder inspected by employees of Volcan Land &
Water Co.

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

CHANNEL AND cONTROL.-—Bed is shifting sand. A concrete control has been con-
structed at an outcropping of bedrock 20 feet below gage. This control was
repaired November 6-9, 1916. Banks high, covered with brush, and not subject
to overflow.

ExrrEMES OF DIscHARGE.—Maximum stage during year epding September 30,
1919, from water-stage recorder, 2.35 feet at 6 p. m. March 14 (discharge, 192
second-feet); minimum stage, from water-stage recorder, 0.81 foot August 30
(discharge, not known).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 3.45 feet at 5.30 p. m. August 2 (discharge, 820 second-feet); minimum
stage from water-stage recorder, 0.83 foot at 6.30 p. m. September 4 (discharge,
estimated 0.1 second-foot).

1912-1920: Maximum stage recorded, 11.0 feet January 27, 1916 (discharge,
21,100 second-feet); stream dry October 1 to 2, 1913; August 12 to 29; and
September 6 to 13, 1914
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Diversions.—No large diversions above the station.
RecurATION.—None.
Accuracy.—Stage-discharge relation changes frequently. Rating curves are fairly
well defined. The operation of the water-stage recorder was satisfactory except
October 1 to November 16, 1919, and a few other short periods of less than a
week, when staff gage readings were used. Daily discharge ascertained by
applying mean daily gage height to rating curve, by shifting-control method,
and for the period May to September, 1920, by interpolation between measure-

ments.

On account of small discharge and lack of measurements, mean monthly

discharge was estimated June to September, 1919, by comparison with record
for Santa Ysabel Creek near Ramona., Records fair for extreme low water and
good for remainder of record. '
CooreraTioN.—Results of several discharge measurements furnished by Volcan

Lan

d & Water Co.

Discharge measurements of Santa Ysabel Creck near Mesa Grande, Calif., during the
years ending Sept. 30, 1919 and 1920.

Date. < Made by— hgia et ch]z)age. Dafte. Made by— h(:xﬁet. ch]g‘sg.e.
1918, Feet, | Secft. 1920. Feet. | Secft.
Oct. 5| D.A.McChung......... 125 2.9 || Mar. 25 | T. B. DuBois.......... 2.20 ) 119
Nov. 7| F.C. Ebert............ 1.22 1.9 26 |..... [« [ Y .| 3.15] 603
30 |..... do..een.... .| 211 103
Apr. 6|..... do....... 192] 5l
1.34 4.3 || Apr. 12 | F. E. Green.... 1.88| 38
1.44 10 14 | T. B. DuBois.. 1.86 36
1.44 59 16 1..... do.......en 2,21 { 125
1.80 32 1.90 53
1.76 19 1.86 31
1.39 6.6 1.80 26
1.40 4.9 || May 1.8l 27
1.38 4.8 1.81 29
1.30 5.9 1.72 15
1.40 7.4 1.64 13
138 4.2 .7 12
1.27 5.3 1| June 1.56 8.2
1.19 2.0 1.49 8.7
127 14 1.48 7.2
1.38 3.7 1.36 4.4
July 1.30 3.3
1.21 L7
Jan. 30 | F.C.Ebert............ 1.38 3.2 1.22 1.8
Feb. 11 | Holyoke and Green....; 1.6l 8.2 1,02 .12
19 | T. B. DuBois.... .37 4.6 1.08 .9
d 2.14 67 Aug 118 2.3
3.02 431 1.53 8.7
1.87 35 1.22 2.9
2.73 321 1.16 13
.77 22 1.14 7
2.08 64 1.14 11
1.80 25 1.16 L2
1.76 20 Sept. 1.05 .19
2,18 107 1.00 <20
2.07 89 1.14 .95
2.65 361 1,10 .9
2,76 451 1.06 .25
2.27 148 1.10 .46

NoTE.—All measurements except those by F. C. Ebert were made by employees of Volcan Land &

‘Water Co.
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Day.
1918-19.

Daily discharge, in second:

24

1919-20.

e

cetuadscecsane
cevcacmiocnann

=0 =D

26eneieennnnnnes

)
) S

26

NoTE.—Daily discharge not computed for June 8 to Sept. 30, 1919. See monthly-discharge table.
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Monthly discharge of Santa Ysabel Creek near Mesa Grande, Calif., for the years mdin§
Sept. 30, 1919 and 1920.

Dj -feet.
) ischarge in second-feet Run-off in
Month. acre feet
Maximum. | Minimum. Mean. ¢
1918-19.
0.4 2.08 127
1.2 5.50 327
1.5 9.11 560
3.0 5.82 358
5.5 16.7 928
4.0 23.4 1,440
7 10.8 643
4.0 5.07 312
............ 61.0 59.5
L 1T PRSP N NN a.2 12.3
............ a.15 9.2
............ 6.6 35.7
............ 6.65 4,810
.1 1.04 63.9
.8 4.38 261
3.2 7.12 438
3.0 4.09 251
3.0 23.8 1,370
23 81.9 5,040
27 50.1 2, 980
9.5 22,2 1,370
3.7 6.31 375
.5 1.41 86.7
.1 4.12 253
.1 .508 20.9
1 17.2 | 12,500

& Estimated by comparison with record for Santa Ysabel Creek near Ramona.
SANTA YSABEL CREEK NEAR RAMONA, CALIF,

Location.—In NE.  NE. } sec. 27, T. 12 8., R. 1 E., at Pamo dam site at lower end of
Pamo Valley, 1} miles below mouth of Temescal Creek and 43 miles north of
Ramona, San Diego County.

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

REecorps avarnaBre.—February 5, 1912, to September 30, 1920.

Gage.—Vertical staff, known as gage “C,”’ fastened to outside of automatic gage well
on left bank at dam site, has been used since December 1, 1917. Gage read by
C. M. DeVenelle and A. M. King. Original gage was a staff in four sections on left
bank, half a mile upstream.

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

CHANNEL AND CONTROL.—Banks high and clean; channel straight for 200 feet above
and 600 feet below gage; bed is shifting sand.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 2.10 feet at 5 p. m. March 14 (discharge, 110 second-feet); minimum
stage during July, August, and September (discharge, 0.05 second-foot).

Maximum stage recorded during year ending September 30, 1920, 4.60 feet at 5
p. m. March 26 (discharge, 740 second-feet); minimum stage, 1.72 feet at 5 p. m.
October 6 and 7 (discharge estimated, 0.1 second-foot).

1912-1920: Maximum stage recorded, 14.0 feet, January 27, 1916 (discharge,
28,400 second-feet); minimum discharge, 0.05 second-foot during July, August,
and September, 1919.

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 ditch, which takes out on the left bank, and West San Pasqual ditch,
which takes out on the right bank and below the intake of East San Pasqual ditch.

Recuration.—None.

Accuracy.—Stage-discharge relation changes frequently. Staff gage read to hun-
dredths twice daily. Fairly well-defined rating curves used October 1 to Novem-

22925—23—wsp 511—3
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ber 13, 1918, and January 1 to March 30, 1919. Daily discharge for these periods
ascertained by applying mean daily gage height to rating table, and for other
periods by direct application to curve or by shifting-control method. During
low water, discharge was obtained mainly by interpolation between measure-
ments. Mean monthly discharge for November and December, 1918, estimated
from record for Santa Ysabel Creek near Mesa Grande. Records good.

CooreratioN.—Results of most discharge measurements furnished by Volcan Land &
Water Co.

Discharge measurements of Santa Ysabel Creek near Ramona, Calif., during the years
ending Sept. 80, 1919 and 1920.

G Dis- Gage | Dis-
Date. Made by— heiag%et. charge. || Date. Made by— height. | charge. ¥
1918. Feet. | Secft. 1919. Feet. | Sec.t.
Oct. 6 | D. A.McClung......... 2,14 2.6 || Dec. 22 .C. M. DeVenelle....... 2.46 4.6
29 |..... do............ veeed] 2,14 L5 31 l..... (3 1/ 2.44 3.1
1919. 1920.
Jan. 10 | G. E. Holyoke....... ..] L8t 7.4 || Jan. 2.58 4.9
17 | C. M. DeVenelle. 1.83 7.1 1 2.46 4.3
24 do......... 1.87 7.6 2.44 3.7
31 1.87 7.1 . 2.74 11
Feb. 3 1.96 29 . 2. 50 4.6
9 1.70 9.8 30 | F.C. Ebert.... 2.43 4.2
12 1.92 35 C. M., DeVenelle. 2.36 7.7
23 1L.70 12 d0.ennnnnnn 56 21
25 20 6.4
1.68 13 81 172
Mar, 2 1.68 18 8 38
9 1.64 12 146
16 1.91 62 35
22 1.88 50 31
27 1.80 28 32
30 1.82 23 203
Apr. 6 1.8 18 32
13 1.84 11 620
20 1.84 10 243
28 188 12 203
May 5 184 9.7 158
12 . L& 6.9 97
12 do 1.84 6.3 92
24 | F.C. Ebert...... PO 1.88 7.2 75
28 | C. M. DeVenelle........ 1.8 5.5 66
June 3 i..... L1 o 1.86 L9 67
L85 2.8 198
1.82 1.4 69
1.80 .4, 71
1.80 .8 56
1.80 .6 55
1.80 .2 43
1.80 2 43
1.80 .2 37
1,78 .2 35
1,78 .06 36
1.78 .06 30
July 1.78 .06 30
1,78 08 28
1.78 .1 22
1.78 .06 15
.78 .06 15
178 .06 || June d 13
L78 .06 12
1.78 .06 10
1,78 .1 6.9
1.76 .08 ...d 5.5
Aug. 1.76 .1 July .M. Ki 4.4
1.70 .08 d 2.1
1.70 .08 .9
1.72 .1 ! .08
Sept. 1 1.90 4.7 . 36 .55
1 174 .05 || Aug. .9
1.74 .05 .41
Oct. L76 .07 .37
1.76 .08 .9
1.76 .08 || Sept. 1 |..... {4 1 SN 2,18 .08
1.78 .08 4.0 L6 (s S 2.16 .
1,82 1.3 11 ... L T S 2.18 .04
Nov. 1.90 13 18 |..... [« 1 T 2.22 .41
1.90 2.2 21 | P.C.Ebert............ 2.18 .10
1.98 1.9 25| AAM.King....coa.....

WI;I&’J;%O—AII measurements except those by F. C. Ebert were made by employees of Volcan Land &
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Monthly discharge of Santa Ysabel Creek mnear Ramona, Calif., for the years ending
Sept. 30, 1919 and 1920. -

Discharge in second-feet. .
ge in se (3 Run-off
Month. in
Maximum. | Minimum.| Mean. acre-feot.
2.84 175
e?7.5 446
a12 738
7.85 483
17.3 961
2.5 1,690
4.1 839
7.21 443
953 56.7
077 4.7
.10 6.1
413 24.¢
81 5,870
.46 28.3
2.94 175
5.49 338
4,60 283
407 2,340
117 7.190
80.1 4770
2.2 1730
9.17 546
L.59 97.¢
.69 42.4
.24 14.3
2.2 17,600

¢ Estimated by comparison with record for Santa Ysabel Creek near Mesa Grande.
SAN DIEGUITO RIVER NEAR BERNARDO, CALIF.

Locarion.—In SE. 1 NW. {sec. 18, T. 13 8., R. 2 W., at Lake Hodges dam, 5} miles
below Bernardo Bridgs, 10} miles above mouth of river, and 4 miles southwest
of Bernardo, San Diego County.

DRAINAGE AREA.—299 sjuare miles at the dam (moasured ort topographic maps).

RECORDS AvVAILABLE.—January 17, 1916, to September 30, 1920.

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

CooreraTION.—Record of mounthly storage and run-off furnished for publication 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:
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Inflow of San Dieguito River to Lake Hodges, near Bernardo, Calif., for the years ending
Sept. 30, 1919 and 1920.

Evapo-|
Water | Gross Net <
Gage | Area Rain- ration | Run-
Month. s Storage. re- | evapo- evapo-
height. {flooded leased. | ration. * | ration. losaﬁyr off.
gain.
T
1918-19. Feet. Acreft. | Inches. | Inches. | Inches. | Acre-ft. Acre(-)ft.
................................................ [
......... . a111.0
........ . a117.0
32.5 . 2% a93.1
51.8 96.0 | 1,197.2 0 1.85 0.90 0,95 —4.6 989.3
63.1 211.2 | 2,856.0 | 36.62 2.74 3.26 | —.52| -+6.6|1,688.8
61.7 194.5 | 2,572.0 | 617.79 3.45 75 2.70 | —45.7 379.5
61.5 192.2 | 2,534.0 (1} 4.16 .36 3.80 | —61.2 23.2
60,9 185.0 | 2,421.0 0 7.23 .05 7.18 |—113.0 0
60. 2 176.8 | 2,204.0 0 8.19 .44 7.75 |—117.0 0
59.0 162.5 | 2,000.0 | 115.71 8,17 .17 8,00 |—113.2 24.9
58.5 156.6 | 2,010.0 1] 6. 82 .28 6,54 | —87.0 7.0
.................................................................. 3,433.8
1,871.2 | 150.2 5.36 .88 4.48 | —43.7 50.3
1,868.4 3.75 . 3.15 | —37.8 35.0
1,83.0 | 61.0 3.14 1.10 2.04 | —24.4 48.0
1,849.5 2.78 .58 2,20 | —25.7 4.2
3,531, 5 0 2.47 2.73| —.2 | +3.9 1,3'78.1
11,835.6 | 0 2,78 | 3.43| —.65| +20.7 | 8,282.8
15,467.0 | 0 5,06 | 1.16| 3.90 |—205.7 | 3,837.7
15,538.0 | 111.4 5.62 .32 5,30 |—310,1 492.5
15,076.6 | 51.25 7.29 19 7.10 |—412, 23 2.1
14,576.8 | 73,94 8.20 .0 8.20 |—464, 92| 39.0
14,075.6 | 104.13 7.80 .0 7.80 {—433. 88| 36.8
13,581.0 | 148.6 6.40 .0 6.40 |—345.2 0
......................................................... e {14,547

7
@ From stream-flow records.
NoOTE.—Gage height rea}d on last day of month.

BLACK CANYON CREEK NEAR MESA GRANDE, CALIF.

Locarion.—In NE. }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.

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

REcORDS AvAILABLE.—February 14, 1913, to September 30, 1920 (record not com-
plete).

Gage.—Inclined staff on left bank; read about twice & week by employees of Volcan
Land & Water Co.

DiscrARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL,—Solid rock and boulders; permanent.

Diversions.—None.

Recurarion,—None. -

Accuracy.—Stage-discharge relation practically permanent. A fairly well-defined
rating curve was used for the year ending September 30, 1919, and a new curve,
also fairly well defined, based on 24 measurements was developed for the follow-
ing year. Daily discharge ascertained by applying gage height to rating table.
Monthly discharge not determined. Records fair.

CoopreraTiON.—(Gage-height record and results of several discharge measurements
furnished by Volcan Land & Water Co.
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Discharge meosurements of Black Canyon Creet mear Mesa Grande, Calif., during the
years ending Sept. 30, 1919 and 1920.

Date. Made by— h(e‘iag%"t_ clg‘fge_ Date. Made by— o chgifée_
1918. Feet. | Secft. || 1920. Feet. | Secft.
Nov. 7| F.C.Ebert............|......e. 0,1 || Mar. 16 113 5.6
17. 1L.90 32
23 3.00 | 201
L 4.0 25 2.20 9
.93, 2.0 31 L70 21
.80 1.2 || Apr. 12 1.31| 10
.82 1.4 16 1.85 30
.80 .7 21 140 13
.75 L0 28 125 8.9
.63 .4 May 10 1.30 7.9
26 1.00 1.9
27 1.00 2.1
.73 .3 | June 5 .90 L1
.98 L9 12 .90 1.0
.80 Lo 20 .81 5
2.40 62 26 }. .78 .4
1.26 6.8 July 1 .78 .6
1.13 4.8 || Sept. 21 «50 .05

o Estimated.

WNgrrEé—All measurements except those by F. C. Ebert were made by employees of Volcan Land &
8 0.

Daily discharge, in second-feet, of Black Canyon Creek near Mesa Grande, Caolif.. for the
years ending Sept. 30, 1919 and 1920.

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

1918-19.
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Daily discharge, in second-feet, of Black Canyon Creek near Mesa Grande, Calif., for the
years ending Sept. 30, 1919 and 1920—Continued.

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

.
.

SANTA MARIA CREEE NEAR RAMONA, CALIF,

Locarion.—In SE. } sec. 11, T. 13 8., R. 1 W., 7 miles below mouth of Hatfield Creek
and 5} miles west of Ramona, San Diego County.

DrAINAGE AREA.—57.3 8Bquare miles (measured on topographic map).

REeCORDS AvarraBLE.—November 6, 1912, to September 30, 1920, when station was
discontinued.

GaGE.—Friez water-stage recorder with concrete well and house on left bank just
above control. Original datum has been maintained. ,

Discnaree MEASUREMENT.—Made from cable 370 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed is shifting sand. Concrete control just below gage at
an outcropping of solid rock was rebuilt during summer of 1916. Zerc flow
occurs at about 1.70 feet ongage. Left bank high; right bank sloping; one channel
all stages. About 1,000 feet below gage valley narrows to a rocky gorge at
proposed dam site. On this account there is natural storage in the channel
during high water.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 2.5 feet at 11 p. m. March 21 (discharge, 38 second-feet);
stream dry October 1 to November 15 and July to September, except for a very
small quantity of ground water brought to the surface at the concrete control.

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 3.45 feet at 1 p. m. March 26 (discharge, 198 second-feet); stream dry
during summer.

1912-1920: Maximum stage recorded, 15.9 feet at 5 p. m. January 27, 1916
(discharge, 7,140 second-feet); stream practically dry for several months each
year.
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Diversions.—None.
ReauraTioNn.—None.
Accuracy.—Stage-discharge relation practically permanent. The rating curve for
the previous year was used for the year ending September 30, 1919, as no measure-
ments were made. A slightly different rating curve which is well defined was
developed from nine measurements made during the year ending September 30,
1920. Operation of the water-stage recorder satisfactory except March 8 to 14,
1919, when no record was obtained, owing to someone disturbing the instrument.
Discharge for this period estimated by comparison with flow of Santa Ysabel Creek
near Ramona. Daily discharge ascertained by applying to the rating table mean
daily gage height determined by inspecting recorder graph, except March 22 and
26, 1920, when hourly discharge was averaged. Records fair for 1919 and good
for 1920.
CoorerATION —Gage-height record and results of most discharge measurements fur-
nished by Volcan Land & Water Co.

Discharge measurements of Santa Maria Creek near Ramona, Calif., during the year
ending Sept. 30, 1920.

Date. Made by— hgi‘g%. ct?ai'sg-e Date. Made by— hg{g& ch]?ni'sg‘e.
Feet. | Sec.ft Sec.-ft.

Mar, 11 1.76 Apr. 1 4.6
22 2,22 13 5 3.9
24 2,50 44 6 2.2
29 2.16 10 12 2.0
19 2.7

N NoOTE.—All measurements except those by F.C. Ebert were made by employees of Volcan Land & Water
0.

Daily discharge, in second-feet, of Santa Maria Creek mear Ramona, Calif., for the years

ending Sept. 30, 1919 and 1920.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May. | June.
1918-19.
............................................ 0.2 0.2 0.3 0.2 0.3 0.1 0.4
.2 .2 .3 .2 .2 .2 .3
.2 .2 .2 .2 .2 .2 .2
.1 .2 .2 .2 .2 .2 .2
.1 .2 .2 .2 .2 .2 .2
.2 .2 .2 .2 .2 .2 .2
.2 .2 .3 .2 .2 .2 .2
.2 .2 .2 .2 .2 .2 .2
.2 .2 .2 .2 1.8 I
.2 .2 .2 .2 .4 21
.2 .2 .8 .2 .2 .2
.2 .2 .3 .3 2 .2
.2 .2 .2 1.8 .2 .2
.2 .2 .2 7.5 .2 .2
.2 .2 .2 4.0 .2 .2
0.2 .2 .2 .2 1.0 .2
.2 .1 .2 .2 .3 .2
.2 .2 .2 .2 .2 .2
.2 .1 .2 .2 .2 .2
.2 .2 .2 .2 2.2 2
.2 .3 .2 .2 3.9 2
.2 .2 .2 .2 10 .2
.2 .2 .2 .2 39 .2
.2 .2 .2 .2 1.9 .2
.2 .2 .2 .2 1.4 .2
2 .2 .2 .2 .8 .3
.2 .2 .2 .2 .6 .2
.2 .2 .2 .2 .5 .2
.2 .2 I 2 P .3 .2
.2 .2 02 eeennnen .4 .1
.2 2 N 15 3 PO
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Daily discharge, in second-feet, of Santa Maria Creek near Riymona, Calif., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Feb. | Mar. | Apr. | May. Day. Peb. | Mar. | Apr. | May.
0.2 6.5 0.2 6.5
6.4 6.0 .2 7.5
1.7 3.5 .2 4.1
.4 4.8 .2 2.5
.3 3.6 .2 2.1

.2 2.8 .2 2.1
2 2.5 .2 L4
.2 2.3 .2 1.0
.2 1.9 .2 .8
1.0 3.4 .1 .4
.2 2.8 .1
2 1.9 .1
.2 1.4 .1
.2 1.4 .1
.2 1.4 .1

NoTE.—No gage-height record Mar. 8-14, 1919, discharge estimated from flow of Santa Ysabel Creek near
Ramona. Stream practically drg Oct. 1 to Nov., 15, 1918, Julg 1, 1919, to Feb. 19, 1920, and May 22 to Sept.
30,1920. Discharge for June, 1919, estimated as 0.1 second-foot.

Monthly discharge of Santa.Maria Creek mear Ramona, Calif., for the years ending
Sept. 30, 1919 and 1920.

Diseharge in second-feet. Run-oft
Month. in
Maximum. } Minimum. | Mean. acre-feet.
® 191519, 010 60
.B 1.7
.20 12.3
.23 12.8
1.4 86.7
.26 15.5
.23 141
.10 6.0
.23 165
13 7.
14.8 910
2.59 154
10 - 61
1.49 1,080

NOTE.—See footnote to daily-discharge tables.

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

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

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

Recorps avamasLe.—October 3, 1911, to September 30, 1920.

Gace.—Friez water-stage recorder on left bank, installed in December, 1916. Before
June 13, 1912, gage was just above cut-off wall at dam site. Original datum has
not been maintained.

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

CHANNEL AND CONTROL.—Sand and gravel; shifting.
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EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,

from water-stage recorder 4.58 feet at 4 p. m. March 14 (discharge, 650 second
feet); minimum stage August 22 (discharge, 0.6 second-foot).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 6.95 feet at 5 p. m. February 22 (discharge, 2,630 second-feet); minimum
stage, 2.47 feet at 6 p. m. September 24 (discharge, 1.2 second-feet). 4

1911-1920: Maximum stage recorded, 18.0 feet January :27, 1916 (discharge,
58,600 second-feet); minimum - stage, 0.09 foot August 31, 1914 (discharge, 0.2
second-foot).

DiversioNs.—None. i
Recurarion.—None.
Accuracy.—Stage-discharge relation changes at intervals of a few days. Mean daily

gage height determined by inspecting gage-height graph. Recorder operated
satisfactorily. Daily discharge read from rating curve covering short periods, or
ascertained by interpolation between frequent discharge measurements or by
shifting-control method. Hourly discharge averaged February 22 and March 2,
22, and 26, 1920, Records good.

CooreraTION.—Gage-height record and results of numerous discharge measurements

furnished by Volcan Land & Water Co.

Discharge measurements of San Luis Rey River near Mesa Grande, Calif., during the

yearg ending Sept. 80, 1919 and 1920.

Date. Made by— hGe iaéet. ch]a)xlrze Date. Made by— h%a et' cthis-
F;eetgb Sec.éﬂ. 1919. I:)ee;:} Sec.-faf.5
. 4 2
2.8 | 25 2781 3.6
1T T
0| s Le
. .3 - .
298 7.1 262 18
75| 4 2,57 18
298| 9.0 sal 1
50| 10 21| 13
274 L2
2.99 1 2.80 1.3
Z0l 0 2.78 13
T 9.5 2.78 14
Tk b 2,78 14
sol o 2.78 L3
3.83 | 280 2.79 L5
3.04 23 2.77 1.2
02| 1 2,78 14
AN phl
. 61 . .
3.06 | 18 278 L3
298| 11 2,78 L5
a0l o8 2.7 1.2
HE ih| 5
.44 7 - .
32| ox 2.79 L1
sml o 55| 1s
) 9 -
sa) XA
Sonl 11 2.78 15
zorl %9 S| e
. 6. . .
204 | 10 2.81 17
2.89 7.5 2.80 L7
2.86 5.4 2.80 1.7
2.87 5.2 2.80 L6
2.83 1.2 2.81 17
2.70 2.2 2.82 2.9
2.68 2.1 2.82 18
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Discharge measurements of San Luis Rey River near Mesa Grande, Calif., during the years
ending Sept. 30, 1919 and 1920—Continued.

Di Gay is-
Date. Made by— 1ok® | i, || Date. Made by— s |,
1919. Feet. | Sec. 9{t 1920. Feet. | Secft.
Oct. 3.00 Mar. 22 6.35 | 2,100
2.69 17 3 4,61 | 004
Nov. 2.68 L7 5.60 | 1,240
2.68 L8 | 3.85° "304 -
2.68 1.9 3.57 | 173
2.68 L7 3.45 | 123
2.69 L7 |l Apr. 3.37| 8
2.68 L7 3.23| 69
2.67 1.7 3.30 | 94
3.02] 23 314 43
2.80 4.8 3.14| 36
Dec 2.72 2.8 3.48| 129
3.0 30 3.47 | 133
2.83 5.6 3.18| 58
2.85 4.9 3.10| &1
2.79 3.8 3.05| 38
2.79 3.1 || May 3.00 25
2.78 3.3 297 28
2.74 2.2 3.01 25
2.74 2.8 3.03 24
2.9 21
2.9 2
2.89 7.3 2.94| 22
3.03| 2 2.88 18
2.90 6.7 3.02| 23
2.%9 6.8 292! 20
2.88 5.9 2.90| 13
2.84 3.7 2.86 9.4
2.86 3.9 (. June 281 88
2.92 8.1 278 6.0
282 3.7 2.73 2.9
2.84 4.7 2.71 4.8
2.84 4.8 2.66 3.3
2.9 1 26 2.65 2.3
2.85 4.2 |{ July 2.65 2.2
3.21 50 -7 10 2.62 2.0
3.23| 55 2.60 17
2.95 9.7 2.61 L6
2.92 7.4 2,57 1.8
3.62| 179 || Aug. 2.83 8.6
6.42 | 2,150 2.70 2.6
3.20| 54 2.62 2.1
3.05| 25 2.61 1.6
3.18| 57 2.60 L6
5.02 | 1,010 2.58 1.9
3.27 86 | Sept. 2.57 2.0
3.06| 31 1 2.57 17
3.47 145 2.58 2.1
3.0l 26 2.58 1.6
3.8 | 217 2.67 1.9
3.00| 39 2.55 2.0
3.78| 214 2.59 2.1

WI:&?!C:AH measurements except those by F. C. Ebert were made by employees of Volean ‘Land &
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years ending Sept. 39, 1919 and 1920.
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Daily discharge, in second-feet, of San Luis Rey R
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Monthly discharge of San Luis Rey River near Mesa Grande, Calif., for the years ending
Sept. 30, 1919 and 1920.

|

Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean, | 8cre-foet.
1918-19

October.........eccmune. yeseescsscassorsnsasarnsacesnns 3.5 2.2 2.65 163

November....ocoeveineenanncennnns 22 2.1 6,09 362

December.. 60 4.0 12.2 750

January 16 4.0 8.87 545

February 194 14 35.9 1,990

March. 300 6.5 38,9 2,39

April... 20 4.5 10.0 595

MY . i iieiiciiie e 6.5 L8 3.03 186
JUDB. ettt eeieenaas 1.9 1.3 1.65 98.2
July..... 1.5 1.2 1.35 83.0
August..... L5 1.2 1.30 79.9
September. ... 1.7 1.1 1.40 8.3

300 1.1 10.1 7,330

4.6 L3 1,85 114

24 L5 3.09 184

27 2.2 5.05 311

1,360 350 &6 | aho

, 3 3

1, % . 21 200 12,300

136 23 63.6 3,780

27 7.5 16.9 1,040

8 2.2 3.67 218

2.1 1.6 1.82 112

3.5 L5 1.76 108

L9 1.5 1.76 105

The Year. . cueeeenmeeancsrosacasescssarosscasenes 1,360 13 32.3 23,400

ESCONDIDO MUTUAL WATER CO.'S CANAL NEAR NELLIE, CALIF.

Locarion.—In SW. 1 NW. 1 sec. 33, T. 10 8., R. 1 E., 500 feet below intake on San
Luis Rey River, 3} miles above Rincon Indian Reservation, 5 miles southwest
of Nellie, San Diego County, and 15 miles northeast of Escondido.

REecorps avarasLe.—October 1,1896, to September 30,1920, except for the years
1901-2 and 1903-4.

GacE.—Enameled vertical staff reading depth of water on crest of weir.

DiScHARGE MEASUREMENTS.—Made from plank across canal or by wading at various
sections near gage.

ConTtroL.—Rectangular weir with steel plate crest 6 feet long in a concrete slab, 500
feet below intake, used since October 29, 1915,

CooreraTION.—Daily-discharge record and results of discharge measurements fur-
nished by Escondido Mutual Water Co. Monthly discharge computed by United
States Geological Survey.

The canal is 5.6 miles long; consists of flume, ditch, and tunnel sections constructed
through a very rough, mountainous country. It discharges into a reservoir about 6
miles northeast of Escondido. The dam is 76 feet high and 380 feet long. is of the usual
rock-fill type, and is faced with redwood planks. The reservoir (capacity, 3,120 acre-
feet) supplies water for irrigation and domestic uses at Escondido and vicinity.

Discharge measurements of Escondido Mutual Water Co.’s canal near Nellie, Calif.,
during the year ending Sept. 30, 1920.

[Made by F. E. Green.]

Gage Dis~
Date. height. | charge.

Feet. Sec.ft.
130 35

May 4.. .
v L30 32
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Nore.—No flow on days for which no discharge is given.
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Monthly discharge of Escondido Mutual Water Co.’s canal near Nellie, Calif., for the
years ending Sept. 30, 1919 and 1920,

Discharge in second-feet.
g sec Run-off
Month. in
Meximum. | Minimum. | Mean. | 8¢re-feet
1918-19.
18 0.0 1.0 676
L7 6.9 9. 53 586
26.8 17.6 21.7 1,210
25.4 .0 20.6 1,270
20.6 6.2 13.8 821
7.4 3.0 5.11 314
4.3 1.2 2.44 145
3.3 .0 L03 63.3
26.8 .0 7.01 5,000
8.8 .0 2,07 127
18.2 2.6 4,83 287
15.9 4.0 7.04 433
17.1 4.3 7.93 488
33 7.1 19.2 1,100
41 30 38.0 2,310
42 34 38.4 5 280
36 1.8 25.2 1,550
11.8 .0 4,23 252
42 .0 12.2 8,860

Nore.—No flow in months for which record is not given.

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} miles northeast of Mentone, San Bernardino County.

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

REecorps AvAILABLE.—July 1, 1896, to September 30, 1920.

GaGeE.—Gurley graph water-stage recorder, with concrete well and house, installed
September 7, 1917, on left bank at rock ledge one-fourth mile above power house,
at same location and datum as vertical staff installed February 11, 1916. Several
gages at different locations and datums have been used.

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

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

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 2.28 feet at 6.30 a. m. September 29 (discharge, 145
second-feet); minimum stage, 0.83 foot at 6 p. m. September 13 to 16 (discharge,
0.9 second-foot).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 5.48 feet at 5 p. m. February 22 (discharge, 3,700 second-feet); minimum
stage, 0.44 foot at 1 a. m. October 12 (discharge estimated, 0.1 second-foot).

1896-1920: Maximum discharge (stage not known, gage washed out) 29,100
second-feet January 27, 1916, computed from cross-section and slope; minimum
discharge October 12, 1919.

Diversions.—Water is diverted at Southern California Edison Co.’s plant No. 2, 23
miles above the gage, for use at Mentone power house. The Greenspot pipe 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.

RecuLaTioN.—Water is stored on Bear Creek at Bear Valley reservoir. Southern
California Edison Co.’s power plants Nos. 1 and 2 are 5} and 2} miles, respectively,.
above the Mentone plant, at the mouth of the canyon.
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Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de-
fined. Recorder operated satisfactorily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, or by shifting-control method during
short periods, except October 4, November 1, 24, December 7, 1918, February 12,
September 23, 29, 1919, February 22 and March 2, 1920, when hourly discharge
was averaged. Records good.

Discharge measurements of Santa Ana River near Mentone, Calif., during the years ending
Sept. 0, 1919 and 1920,

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918. Feet. | Sec. -ft 1920. Feet. | Secft.
Oct. 12 | F.C. Ebert............ 0.79 Mar. 1 . 1.80 125
Dec. 10 |..... do....... cemereennan .89 2 -1 3.43 579
1.98 160
1919 1.79 102
Feb. 12 |..... do............. veaes| 1.67 44 || 124..... do.. 1.25 27
Mar. 12 | H.J. Tompkins... .90 2.5 Ebert and Oliver. 1.87 138
20 | F.C. Ebert....... 1.28 15 Jarrett Oliver. . 2.45 263
d .91 2.2 F.C. Ebert. 2.23 | 244
.90 1.8 2.31 257
.87 1.5 || Apr. 2.01 154
.90 2.9 2 14 180
130 16 2.18 194
1.48 27 1.76 93
.98 2.1 1.89 114
1.60 69
1.54 64
.93 1.3 1.50 53
6. .93 13| May 1.50 59
13 .92 1.2 1.48 51
22 .90 1.4 1.40 38
29 .92 12 j June .94 2.7
Feb. 3 .92 12 | July .93 3.6
10 1.10 52 | Aug. .92 2.8
20 154 32 .98 4.8
22 2.67 275 .92 3.2
24 233 176 Sept. 14 .01 2.9
25 |..... 1.83 114 .94 3.4
26 164 60
201 F.C. Eb rt 1.43 39

Daily discharge, in second-feet, of Sa.nta Ana River near Mentone, Calif., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept
1918-19. .

2.5 9.5 3.1 1.8 4.5 4.5 5.5 2.0 3.6 15 1.7 3.4
3.1 2.7 3.1 1.6 4.8 4.5 4.9 2.0 2.2 1.8 1.7 2.0
4.3 6.5 3.1 1.6 7.0 4.8 4.6 2.0 2.0 1.8 1.7 L7
4.0 3.8 3.1 1.6 4.2 4.5 4.6 2.0 1.8 2.0 1.7 15
9.0 2.7 3.1 3.0 4.0 4.5 4.0 2.2 18 2.0 1.7 L5
4.6 2.5 33 2.0 3.8 4.5 4.0 22 1.8 2.0 17 1.4
3.1 2.2 | 22 1.9 3.5 4.5 3.6 2.2 1.8 2.0 1.7 L5
2.9 2.2 6.0 1.9 3.5 4.5 3.6 2.2 1.7 2.0 1.7 1.5
2.0 2.2 3.8 L9 3.2 4.2 3.2 2.4 1.7 2.0 1.7 1.5
2.0 3.8 2.5 1.9{ 3.2 3.5 3.2 2.4 1.7 2.0 1.7 1.4
1.8 2.7 2.4 1.6 | 16 3.0 3.2 2.2 L7 2.0 1.7 1.4
1.7 2.5 2.2 1.6 23 2.5 3.2 2.2 1.7 2.0 1.8 1.4
2.5 2.2 2.0 1.6 9.0 3.8 3.2 2.2 1.8 2.0 1.8 1.2
3.8 2.0 1.9 1.8 7.5 8.0 3.0 2.2 2.0 2.0 1.8 1.4
7.5 2.0 1.9 1.8 6.5 11 2.8 2.4 2.0 2.0 1.8 1.4
3.3 2.5 1.8 1.8 6.0 10 2.8 2.4 2.0 2.0 2.0 1.2
2.0 2.7 1.8 1.9 50| 13 2.8 2.4 2.0 2.4 2.8 L5
2.7 3.8 1.8 1.9 4,8 16 2.8 2.4 2.0 2.8 3.8 L5
2.2 3.3 1.8 1.9 4.2 17 2.6 2.4 2.0 4.6 2.6 1.7
2.2 2.9 1.9 1.9 6.0 | 19 2.4 2.4 2.0 3.4 2.0 1.7
2.0 2.5 1.9 1.9 4.8 17 2.4 2.8 2.0 2.8 1.8 1.5
2.2 2.5 1.9 1.9 4.5 16 2.4 2.6 1.8 2.2 L7 1.4
2.0 2.2 1.9 2.0 4.8 12. 2.4 2.4 1.8 2.0 1.5 7
2.2 23 1.9 2.2 4.5 8.0 2.4 2.4 1.8 2.0 1.4 2.6
2.5 4.6 L9 2.2 4.5 7.5 2.4 2.4 1.7 1.7 1.4 2.2
2.7 3.8 1.9 2.2 4.5 6.5 2.8 2.2 17 17 1.4 12
2.7 3.6 1.9 2.2 5.0 7.0 2.6 2.2 1.7 L7 L5 35
2.5 3.3 1.9 2.2 4.5 6.0 2.4 2.0 L5 1.7 1.5 8
2.2 3.1 2.0 2.2 4 6.5 2.4 2.0 1.4 1.7 1.4 49
1.8 3.1 1.9 2.2 6.5 2.2 2.0 1.5 L7 1.4 14
L8 ....... 1.8 3.0 10 |....... 2.0 euennee L7 1.4 .......
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Daily discharge, in second-feet, of Santa Ana River near Mentone, Calif., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6.0 2.5 2.8 2.2 L1 132 162 63| 24 38{ 11 |° 3.5
3.2 2.5 2,5 2.2 1.1 641 162 62} 22 3.8} 17 3,5
2.2 2.2 2.8 2.2 L1 260 174 571 22 3.8 8.0 3.2
1.9 1.6} 13 2.0 Lo 164 174 531 21 3.5 4.3 3,2
1.9 L6 7.5 1.8 1.0 104 201 19 3.2 3.2 3.2
1.8 1.6 9.0 1.6 .8 104 206 471 17 3.2 2.6 3.2
1.6 L8 4.6 1.5 .8 86 201 481 17 2.9 2.6 26
1.4 1.6 3.2 L5 2.0 80 198 501 15 2.8 2.6 26
1.2 1.6 2.5 1.3 2.5 7 193 531 14 2.6 2.9 2,4
1.0 1.6 2.2 1.1 6.0 90 186 511 13 2.6 2.9 2,4

.4 1.4 2.3 1.1 2.5 43 132 501 13 2.9 3.5 2.6
.2 1.3 2.5 1.1 2.3 27 102 461 11 5.0 3.8 2.6
.7 1.3 2.5 1.1 2.2 22 104 471 11 5.0 4.0 2.6
12| e} 25} 11{ 18 18] 102 431 12 49| 55 2,9
1.8 1.0 28 1.1 1.6 15 78 401 10 4.3 5.0 2.9
2.5 1.0 2.2 L1 L5 33 150 /(11 4.3 5.0 2.9
3.0 L0 2.2 1.1 1.1 215 108 351 10 3.8 4.9 49
2.5 1.0 2.2 L1 1.0 135 91 34 8 3.8 4.3 7,3
2.5 1.0 2.3 1.1 7.0 128 80 38 6.5 3.8 3.8 5.
2,2 L0 2.5 1.0} 30 117 69 43 6.0 3.8 3.5 43
1.3 L0 2.5 1.0 | 220 145 66 44 4.9 3.5 3.2 4.0
.5 1.3 2.5 .81935 400 63 51 4.0 4.0 3.2 3.8
.4 L0 2.5 81430 288 64 53 4.0 10 3.2 3.8
7.5 1.0 28] .8 }3188 247 60 46 3.81 10 4.0 3.8
20 1.0 2.0 1.3 | 107 244 62 41 3.8 8.0 .5 3.8
6.0 10 2.3 1.1 62 300 62 39 3.8 8.0 5.5 3.8
2.5 20 2.2 1.1 265 35 3.8 7.0 4.9 3.8
2.5 6.0 2.2 L1 50 220 62 35 3.8 7.0 4.0 3.5
2.5 4.6 2.0 L1} 45 213 64 22 3.8 7.0 3.8 3.2
2.5 3.9 2.0 1.1 R 192 n 26 3.8 7.0 3.8 3.2
2.5 ...... 2.0 1.1 1. .. 180 f....... 25 |....... 8.0 3.8 |.ieu..e

Nore.—No record Jan. 25-27, Aug. 30, 1919, and Sept. 25, 1920; discharge interpolated.

Monthly discharge of Sante Ana River near Mentone, Calif., for the years ending Sept.
30, 1919 and 1920.

Discharge in second-feet.
Month. & Run-off in
Maximum. | Minimum.| Mean, | 8cre-feet.
1918-19,
40 1.7 4.12 253
23 2.0 3.88 231
22 1.8 3.02 186
3.0 1.6 1.97 121
23 3.2 5. 96 331
19 2.5 8.07 496
5.5 2.2 3.15 187
2.8 2.0 2,25 138
3.6 1.4 1.87 111
4.6 1.5 2.10 129
3.8 1.4 179 110
49 1.2 5.48 326
49 L2 3.62 2,620
20 .2 2.82 173
20 1.0 2.65 158
13 2.0 3,18 196
2.2 .8 1.28 8.7
935 8 75 4,200
641 15 167 10,300
206 53 117 6,960
68 25 4.4 2,730
24 3.8 10.7
10 2.6 4,95 304
17 2.6 4.75 202
7.5 2.4 3.49 208
935 .2 36.2 26, 300

22925—23—wsp 511— 4
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Combined daily discharge, in second-feet, of Santa Ana River and canals near Mentone,
Calif., for the years ending Sept. 30, 1919 and 1920.

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

75 78 78 84

73 78 73 75

68 78 75 70

71 78 75 72

71 78 73 72

68 78 78 71

71 75 78 72

68 75 78 74

73 78 78 72

65 78 78 74

73 78 78 7

78 75 80 74

78 75 78 74

7% 73 78 74

76 7 78 74

76 78 80 7

78 80 84 78

75 81 85 74

75 86 81 78

72 76 80 75

72 76 80 74

] 7% 78 74

75 72 74 71

75 78 71 76

72 75 4 72

70 78 74 88

75 78 73 81

74 78 74 86

74 75 74 98

78 75 74 65

....... 75 74 |eeeeiee

115 89 96 81

113 87 105 8

113 87 96 81

112 84 87 76

110 86 88 81

108 80 86 81

108 86 86 77

106 88 86 80

105 83 88 30

104 91 88 80

104 91 92 83

102 93 89 83

102 93 89 83

101 90 94 85

101 [ 89 93 83

16....... 64 48 37 28 40 112 235 128 102 89 90 88
L ¥ OUSN 65 42 40 28 36 217 188 124 101 87 93 87
| F 68 48 40 32 36 135 176 120 99 81 89 82
19 el 68 49 37 32 45 128 165 124 98 81 81 82
20 iiiiaaaas 67 57 34 25 108 117 154 132 95 79 86 82
21....... ceeneae 69 54 32 36 277 145 151 133 96 86 78 82
22....... P 68 51 34 30 | 1010 400 148 140 95 89 84 81
b 65 57 38 26 430 288 149 142 95 98 86 81
. T 76 51 35 33 213 247 145 135 93 93 86 81
25 iieiiannn 98 49 32 33 172 244 147 130 90 93 96 81
26.ceeinninanns 82 58 32 34 132 300 147 128 93 96 88 84
b1 P, 64 73 32 31 115 265 138 124 93 92 85 84
28 ireeneaan 60 51 29 33 115 220 148 121 95 92 78 84
29, e 58 47 34 32 114 123 150 | . 116 92 92 78 86
30iseenirnnnanan 64 11 32 30 |eeen... 192 157 115 89 92 84 84
.............. (1 N PO 32 33 ... 180 f......| M6 lill.l. 93 84 |.......

Nore.—See page 48 for daily discharge of Southern California Edison Co.’s canal, and page 49 for daily
discharge of Greenspot pipe line.
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Combined monthly discharge of Santa Ana River and canals near Mentone, Calif., for
the years ending Sept. 30, 1919 and 1920.

[Drainage area, 189 square miles.]

Discharge in second-fect. Run-cff. °
Month. . Por
Msaximum. | Minimum. | Mean. sgllhar Inches. | Acre-feet.
(s N
1918-19. .

126 67 79.3 0.420 0.48 4,880
101 48 66.5 352 .39 3,960
102 40 48.9 250 .30 3,010
47 39 43.2 228 .26 | 2,660
92 48 57.8 306 .32 3,210
97 50 72.1 381 .44 4,430
90 67 71.3 409 .46 4,600
78 64 73.5 389 .45 4,520

78 65 73.3 388 .43 4,3
86 72 71.1 A7 4,740
g 85 71 7.5 410 .47 4,770
September. 98 65 75.7 401 .45 4,500
The Joar....eee.u...... 126 39 68.6 363 4.92 49,700

1919-20.
October.... . 98 32 59.6 .315 36 3,660
November. 73 41 50.1 265 30 2,980
DecemYer. 74 29 40.8 .216 25 2,510
January. 42 25 31.3 .166 19 1,920
February. . 1,010 28 118 .624 67 6,790
March... ..o.ooiiiiiiiiia. 641 88 201 1.06 1.22 12,400
Aoril...........lL 235 138 172 910 1.02 10,200
MBY.oeeeereneiinnnrrnnnann 154 115 132 698 8,120
June...ooeiieiiiiieans 115 89 101 534 60 6,010
July.... 79 88.7 .469 54 5,450
August.... 105 78 83.0 . 466 .54 5,410
September. 76 82.0 .434 48 y

The year................. . 1,010 25 9.9 513 6.97 70, 300

SANTA ANA RIVER NEAR PRADO, CALIF.

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

DrAINAGE AREA.—Not measured.

REcoRrDS AVAILABLE.—January 31, 1919, to September 30, 1920. i

Gage.—Stevens continuous water-stage recorder, installed in concrete well and
house, on left bank at county line.

DiscEARGE 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 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 DISCHARGE.—Maximum stage during period January 31 to September
30, 1919, from water-stage recorder, 2.37 feet at 3 a. m. March 15 (discharge, 770
second-feet); minimum stage, from water-stage recorder, 1.21 feet at 8 p. m.
July 15 (discharge, 41 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 5.45 feet at 3.30 a. m. February 23 (discharge from extension of rating
curve, 7,560 second-feet); minimum stage, from water-stage recorder, 0.93 foot
at 10 p. m. August 5 (discharge, 45 second-feet).

Drverstons.—Numerous water companies divert water from main river and its.tribu-
taries both above and below station. Large quantities of water are taken out of
underground storage by flowing wells and pumping plante.
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REGuLATION.—Storage has been developed at Big Bear reservoir in upper Santa Ana

River basin and at Hemet reservoir in San Jacinto River basin. Lake Elsinore
receives the run-off from San Jacinto River basin and discharges into Temescal
Creek only during seasons of very high run-off. (See Lake Elsinore at Elsinore,
Pp- 79-80.)

Accuracy.—Stage-discharge relation not permanent; changes in control are slight

during low stages. Record from water-stage recorder satisfactory. Mean daily
gage height determined by inspecting recorder graph. Daily discharge ascer-
tained by.applying mean daily gage height to rating tables, to curves covering
short periods, or by shifting-control method. Hourly discharge was averaged
February 8and 23, March 2 and 22, 1920. Measurements were made frequently;
records are good for this type of station.

Diacharge measurements of Santa, Ana River near Prado, Calif., during the years ending

Sept. 30, 1919 and. 1920.

y Gage | Dis- - Ga Dige
Date. Made by— height. | charge. Date. Made bLy- height. | chargy.
1919. Feel. | Secft. 1920. Feot. | Sec.-ft.

Feb. 5} F.C.Ebert............] 173 286 || Jan. 9| F.C.Ebert............ 1.86 {82
81..... do...oeeonnn.. 4 1.8 260 15 | Jarrett Oliver eeeef 1.94 180
Mar. 4| H.J. Tompkins.. 1.88 300 20 | F. C. Ebert. e 2.20 L2041
71C. W.Sopp.. 1.94 259 211 H.J. Tomgrhns. .. 2-15 25
12 | ¥. €. Ebert 1.78 272 || Feb. 12 | Ebert and Thompso! 2.18 263
....do. 1.94 346 17 | Jarrett Oliver 2.22 | 270
2 68 339 F.C. Ebert........ . 2.68 765
Tl 1 @ 300 3
1.51 102 || Mar. 2.38 %
1.60 115 1.68 358
T i A
1.64 .
1.43 72 15 | F.C. Ebert. 1.85 308
1.46 86 17 |..... do........ 2,00 473
1.40 81 20 | Jarrett Oliver 1.8 | 304
133 67 C.E 2.38 808
131 56 25 |..... do. 1.67 439
1.33 85 30 |..... do... 1,58 402
1.22 42 || Apr. 3 | Jarrett Oliver.. 157 346
1.34 62 L P d0ueverenannnn 1.79 328
131 62 11 |.....do.. 1,68 | AL
1.31 63 14 |..... 0., 1.59 240
1.30 52 ... O.. 1.68 240
132 63 24 i..... Q... L5410 31
F.C. er 1.34 62 29 |..... O... 1.37 147
Sept. 7 |.....do...cc....... 1.38 76 || May 6 |..... do... 1.36 115
4]..... [o [ T, 1.35 70 19 [e-.o- do.......... 1.32 125
18 | C.'W. Sopp.... 1.40 71 20 | Ebert and Olive; 1.27 120
Oct. 3| H.J. Tompkins 1.70 132 24 | MeGlashan and E 1.5 183
11 [ C. W. Sopp.... 1.70 141 || June 4 | Jarrett O 1.20 8
18 | H. J. Tompkins 155 W04 0 2B..... do.eceenn... 1.18 86
28 |..... do...... 1.66 118 | July 8|..... do... 116 72
Nov. 2{..... do...... 1.60 118 21 ... do... 1.06 62
13 | C. W. Sop 1.66 109 [{ Aug. 3 |..... 0. cnoeannne 108 124
Dec. 1| F.C.Ebert...... 1.85 155 12 | Ebert and Oliver. .07 55
11 | Ebert and Oliver. 1.90 202 19 | Jarrett Oliver.... 1L.07 62
19 |..... do............ 1.89 172. 28 ... do........ e L1 69
29 | Jarrett Oliver.......... 1.89 162 || Sept. 13 |..... do... 1.21 82
21 |..... do... 1.23 82
27 [o..on doooooiilllllllllll 1.24 80
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Daily discharge, in second-feet, of Santa Ana River near Prado, Calif., for the years
ending Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919.

D TORRPRN P RN PPN R, 440 360 275 125 100 56 61 69

2 335 | 370| 265| 115 84 55 61 68

210 385 250 115 78 54 61 66

250 365 235 110 74 55 61 68

305 305 230 105 73 59 70 70

310 285 220 105 72 62 66 71

310 265 210 110 73 62 63 73

270 270 200 125 62 64 78

275 270 155 125 85 53 59 76

385 280 145 120 84 51 54 70

245 360 140 125 87 49 58 72

0 585 145 120 84 48 54 62

290 520 140 110 81 46 51 62

6o eieannnn..n. 300 305 130 110 80 52 69
) ¥ C O 305 275 115 100 81 62 56

eeeeneoreeana. 300 110 100 77 63 52 0
) { 310 360 105 110 75 60 55

135 63 57 57 78
135 62 54 63 3
135 61 55 59 3
133 60 56 56 110
126 59 62 52 115
115 58 81 56 125
115 57 62 60 156
110 faene.nn 61 58 [-ee-en.
133 99 68 54 66
125 03 68 55 64
127 93 74 55 64
135 91 72 60 78
124 88 66 49 74
115 84 84 50 80
108 88 66 51 80
110 84 74 54 80
116 80 55 82
128 84 63 49 80
124 86 70 49 82
125 82 70 55 80
137 82 64 56 82
135 86 63 56 86
136 88 63 59 8
129 93 70 56 80
134 93 64 54 84
124 84 63 59 84
114 76 56 59 80
120 76 58 60 82
211 78 55 64 80
321 76 55 61 82
223 80 61 63 84
214 74 63 61 88
193 64 63 61 84
148 72 58 63 82
129 74 58 66 82
109 70 60 64 84
97 72 61 68 84
93 74 61 70 80
99 1....... 58 70 |oeeen..

NotE.—No record Feb. 9-11, 1919; daily discharge estimated.
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Monthly discharge of Santa Ana River near Prado, Calif., for the years ending Sept. 30,

1919 and 1920.

Discharge in second-feet.

Maximum.

Minimum.

Mean.

Run-off

in
acre-feet.

LOWER SANTA ANA RIVER.

For comparative purposes, discharge measurements were made on the same days,
during the irrigation season of 1919, at Los Angeles & Salt Lake Railroad bridge, about
4 miles southwest of Riverside; at Atchison, Topeka & Santa Fe Railway bridge, about
1 mile southwest of Prado (Rincon); and at the gaging station at Riverside-Orange

County line, about 3 miles southwest of Prado.

(See station description, pp. 43-44.)

These measurements were continued during the irrigation season of 1920. In August
and September additional measurements were made at Rubidoux Bridge, Hamner

Avenue Bridge, and intake of Anaheim Union and Santa Ana canals.

The results of these measurements are given in the following table:

Discharge measurements of lower Santa Ana River, Calif., during the years ending Sept.

30, 1919 and 1920.

Los Angeles & Salt | »ohicon Topek :
£ , Topeka & | Riverside-Orange
L aroad bridge)| “banta Fe Railway | County line (Prado
(Riverside Narrows). bridge near Prado. gaging station.) e
Date. Weather.
Measure- f Measure~ < Measure- 5
Dis- Dis- Dis-
ment ment ment.
began. charge. began. charge. began. charge.
Sec.-ft. Sec.-ft.
6.30 p. m. 124 | 5.00p.m. 119
3.00p. m. 76 | 1.30p.m. 81
7.50a.m. 721 9.00a.m. 67 | Hot.
2.20 p. m. 61 | 12.50 p. m. 56
12.30 p. m. 56 | 11.10a.m. 65
6.00p. m. 54§ 6.20p.m. 42 | Hot.
12.40p. m. 65 | 11.30a.m. 62
1.40p. m. 57 11240 p.m. 62 | Cool.
3.00p.m. 61| 4.00p.m. 63
1.30p.m. 551 2.30p.m. 52 | Hot.
11.30a.m. 59 1 12.30 p.m. 63 | Cool.
10.30a.m 57 { 11.40a.m. 62
2.00p. m. 72 | 10.10a.m. 76 | Cool.
10.158. m. 71| 9.00a.m. 70 | Cool.
.00 p. m. 59 | 1.15p.m. 7

o For complete list of measurements at this station see p. 44.
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Discharge measurements of lower Santa Ana River, Calif., during the years ending Sept.
30, 1919 and 1920—Continued.

Los Angeles & Atchi
i tehison, To- . .
Rubid Salt Lake Rail- . ' Riverside- | Intake of Ana-
Brlildgle%ue:;r road bridge Hgﬁn&ﬁgg pﬁg%ﬁﬁs;:;a rangeCounty| heim Union
Riverside. |T€aF .Arluggton near Corona. | bridge near line (Prado and Santa
(Riverside Prado gaging station).| Ana canals.
Narrows.) .
Date.
- = - * - -
é g g sl 2. 1g E s | g g | & g
EE | E| B2 |9 Bg (B Bd | E| gE B i |E
=4 =}
¥ 15 3 |88 B8 B (2| 8 |3
= =] = A = A = A = =) = =]
Sec.- Sec. Sec.- Sec.-| Sec.- Sec.-
1919-20. It fE It fi. Ji
Oct. 11l ... f.i... 245 pm.) " 67)....ioiiifo.n 12.25 p.m.| 12411.00a.m.
Nov. 2 .[924a.m.| 84. .[ 2.17 p.m.| 12012.20 p.m.|
13 0.452a.m. 3.00 p.m.| 1201 1.40 p.m.
June 4 0.30a. m. 1.40 p.m.| 89 2.50 p.m.
23 9.50a.m. 1.45p.m. 94 2.50 p.m.
July 8|. ..{10.30a. m. . .00 pom.} 65| 2.05 p.m.
b1 U PO I, 6.25a.m. .| 8.05a.m.| 64/ 9.00a.m.
Aug. 3|l 6.15a.m. 7.40a.m.| 53 8.35a.m.
12| 820a.m.| 12 9.15a.m. 44/11.00a.m.[ 42{ 3.00 p.m. 5q 1.40 p.m.
19 | 2.50 pm.; 11} 2.00 p.m.| 41(12.50 p.m.| 36/11.20a.m.| 66!10.20a.m.
28| 9.15a.m.] 1610.10a.m.] 49(12.15p.m.| 45/ .20 p.m.| 62 2.15p.m.
Sept. 13 | 510 p.m.| 11 420p.m. 42 1.15p.m. 42(11.20a.m. 65| 9.45a.m.
21| 3.45p.m. 11 2.55p.m. 47 1.40p.m. 44]9.35a.m. 8911.30a.m.
27| 2.15p.m. 13| 1.35 p.m.| 44{12.05 p.m.| 42| 8.20a.m.| 83| 9.30a.m.

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

LocaTioN.—At Southern California Edison Co.’s Mentone power plant at mouth of
canyon, 2% miles below intake on Santa Ana River, and 3 miles northeast of
Mentone, San Bernardino County.

RECORDS AVAILABLE.—1896 to September 30, 1920.

Discaaree.—Canal discharge computed from records showing kilowatt output of
power plant. Discharge of pipe line computed from weir record at forebay.
EXTREMES OF DISCHARGE.—1896-1920: Maximum mean daily canal discharge re-
corded, 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 line is considered good.

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

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

1 Canal owned by Pacific Light & Power Corporation prior to 1917.
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Daily discharge, in second-feet, of Southern California Edison Co.’s canal near Mentone,
Calif., for the years ending Sept. 30, 1919 and 1920.

Day. Oct, | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1018-10.

75 67 35 37 48 45 80 53 64 67 67 72
77 67 35 40 40 45 7 59 64 67 67

75 67 35 43 43 53 80 64 61 67 64 59
77 67 35 43 43 48 7 67 64 67 64 61
69 61 35 40 43 45 77 64 64 67 67 61
59 61 35 45 43 45 80 61 61 67 67 61
56 61 Kid 45 51 45 75 67 64 64 67 61
56 59 59 43 40 43 64 64 61 64 67 64
61 56 53 45 43 43 61 64 64 67 67 61
61 53 51 45 43 43 61 64 56 67 87 64
59 48 45 43 45 48 64 64 64 67 67 61
56 53 43 43 64 48 69 64 69 69 64
56 53 43 40 59 48 72 64 69 64 67 64
61 53 43 40 56 56 69 61 67 67 67 64
72 51 40 37 51 51 67 64 67 64 67 64
64 53 40 37 48 59 67 67 67 67 69 67
61 51 40 37 48 69 67 67 67 69 72 67
67 56 40 38 51 80 87 67 64 69 72 64
61 51 37 37 45 80 67 64 64 72 67
64 40 37 40 77 67 67 61 64 69 64
64 43 75 67 64 61 64 69 64
67 40 76 64 64 64 64 67 64
69 37 75 61 61 64 61 64 61
72 35 72 61 64 64 67 61 64
72 35 75 50 61 61 64 64 €1

32 48 35 80 85

27 43 29 80 85 76 80

29 40 2 80 85 75 80 72
29 40 37 80 85 72 75 87
27 45 61 80 85 75 ke 2
37 43 58 80, 8 69 75 72
45 43 43 83 85 75 75 69
48 43 43 83 =5 7 75 72
51 45 37 83 85 72 77 72
51 40 40 83 85 80 77 72
53 40 40 27 83 85 80 80 75
59 40 43 27 83 85 80 77 I
53 37 37 24 83 85 80 77 75

37 35 24 83 83 77 80

56 45 35 24 80 85 77 80 75
53 43 32 24 83 85 7 77 80
53 37 35 24 83 85 75 80 ki
56 43 35 24 80 85 69 77 69
56 43 32 24 80 85 69 72 72
56 51 29 24 83 83 67 kd 72
59 48 27 35 83 85 75 69 72
59 45 29 83 85 77 75 72
56 51 32 25 83 85 80 77 72
59 45 29 32 83 83 75 77 72
69 43 27 32 83 80 7 83 72
67 43 27 32 83 83 80 77 75
53 48 27 29 83 83 ik 75 75
53 40 24 32 I 80 83 7 69 75
51 37 29 29 83 80 77 69 7
56 32 27 27 |. 83 77 77 75 75
53 [eenunn 27 29 85 |eeerenn 77 75 [eonanen
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Monthly discharge of Southern California Edison Co.’s canal near Mentone, Calif., for
the years ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-oft
Month. in acre-feet.
Maximum. | Minimum. Mean.
1918-19.
K 56 66.1 4,080
69 37 53.6 3,190
77 35 42.3 2,600
45 32 38.5 2,370
64 40 46.9 2,600
80 43 61.3 3,770
80 56 67.0 3,990
67 53 63.6 3,910
69 56 63.8 3,800
72 61 65.9 4,050
72 61 66.6 4,100
72 37 6L.5 3,660
80 32 58.2 42,100
69 27 50.3 , 090
51 32 42.6 2,530
61 24 34.3 2,110
27 24 27.6 1,700
72 0 40.1 2,310
77 ] 32.4 1,990
80 0 52.6 3,130
85 80 82.1 5,050
85 7 84,0 5,000
80 69 75.7 4,850
83 69 76.3 4,690
80 67 3.1 4,350
85 0 56.9 40, 600

Daily discharge, in second-feet, gf Greenspot pipe line near Mentone, Calif., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. { Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. [ Sept.
1918-19. .

1. 9 9 9 5 5 4 85 7 9 9 9
2 9 9 9 5 5 4 8.5 7 9 9 9
3 9 9 9 5 5 4 85| &5 9 9 9
4 9 9 9 5 5 4 8.5 5.5 9 9 9
5. 9 9 9 5 5 4 8.5 5.5 9 9 9
6.. 9 9 9. 5 5 5 8.5 5.5 9 9 9
7. 9 9 3. 5 5 6.5 8.5 5.5 9 9 9
8. 9 9 3 5 5 6.5 8.5 5.5 9 9 9
9.. 9 9 3 5 5 6.5 8.5 7 9 9 9
0 9 9 3 5 5 7.5 8.8 7 9 9 9
9 9 L T 5, .51 85| 7 9 9 9

9 9 k3 P, 5 7.5 7 7 9 9 9

9 9 3 5 5 7.5 7 7 9 9 9

9 9 3 5 51 7.5 7 7 9 9 9

9 9 3 4.5 5 7.5 7 7 9 9 9

9 9 3 4.5 5 7.5 7 7 9 9 9

9 9 3 4.5 51 7.5 7 9 9 9 9

9 9 3 4.5 5. 7.5 7 9 9 9 9

9 9 3 .3 5| 7.5 8 9 9 9 9

9 9 3 .3 5 7.5 8 9 9 9 9

9 9 3 .3 5. ..| 835 8 9 9 9 9

9 9 3 1.5 5. .| 85 8 9 9 9 9

9 9 3 6 ] 4 8.5 8 9 9 9 9

9 9 3 6 5 4 8.5 8 9 9 9 9

9 9 4 6 5 4 8.5 7 9 9 9 9

9 9 6 5 4 8.5 7 9 9 9 9

9 9| 6 5 4 8.5 7 9 9 9 9

9 9l 6 5 4 8.5 7 9 9 9 9

9 9l 6 ...... 4 8.5 7 9 9 9 9

9 9. 6 |....... 4 8.5 7 9 9 9 6

9 el [: 2 T 4. 7 feeeenon 9 [ PO
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Daily discharge, in second.fzet, of Greenspot pipe line near Mentone, Calif., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
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NoTE.—No flow on days for which no discharge is given.

Monthly discharge of Greenspot pipe line near Mentone, Calif., for the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off
Month. - in acre-feet.
Maximum. | Minimum. | Mean.
1918-19.
[0 25) 2T PP 9.0 9.0 9.00 553
November. ....oeuevuviirnennnn 9.0 9.0 9,00 536
December...... rerearieeaaaae 9.0 .0 3.61 222
Januaty.......... 6.0 .0 . 75 169
February. ........ 5.0 5.0 5.00 278
March....... 5.0 .0 .77 170
........ 85 4.0 7.07 421
8.5 7.0 7.73 475
9.0 5.5 7.63
9.0 9.0 9.00 553
9.0 9.0 9.00 553
9.0 6.0 8.90 530
9.0 .0 6.79 4,910
9 3 6.58 405
5 4 4.83 287
5 3 3.52 216
6.5 0 2.35 144
6 0 3.66 211
2 0 L03 63,3
6 0 3.03 180
6 6 6.00 369
8 6 6.20 369
8 8 8,00 492
8 5.5 6.95 427
5.5 5.5 5.50 327
9 0 4,81 3,490
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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 Redlands-Bear
Valley highway, 51 miles northeast of Craftonville, San Bernardino County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 21, 1919, to September 30, 1920.

Gaee.—Gurley printing water-stage recorder on left bank just above Southern Cali-
fornia Edison Co.’s concrete diversion dam used to September 27, 1919, and
then replaced by a Gurley 8-day graph water-stage recorder.

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

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 the dam. )

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during period
January 21 to September 30, 1919, 18 second-feet March 21. All water diverted
into canal No. 1 at various times during year.

Maximum stage recorded during year ending September 30, 1920, 2.00 feet
(staff gage) on the morning of February 22 (discharge, from extension of rating
curve, 650 second-feet). All water diverted into canal No. 1 at various times
during year. \

Drversions.—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 tiie headworks of cunal 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. Water is diverted
from Mill Creek by canal No. 1 only when the water discharged from the com-
bined power house is insufficient to operate power plant No. 1 to capacity. When
canal No. 1can not take all the flow in the creek it is not operated, as the diver-
sions by canals Nos. 2 and 3 furnish sufficient water for plant No. 1. .

Accuracy.—Stage-discharge relation not permanent. Three fairly well defined
rating curves were used. Operation of water-stage recorder fairly satisfactory.
Daily discharge ascertained by applying mean daily gage height to rating tables,
interpolating between measurements, or by shifting-control method. The dis-
charge of Mill Creek is combined with that for power canal No. 1 and power
canals Nos. 2and 3 to give the total flow of Mill Creek. See pages 55-58 for record
of flow in canals. Record fair.

CoorPeErATION.—Water-stage recorder attended by electrician of Southern California
Edison Co.

Discharge measurements of Mill Creek near Craftonville, Calif., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1919. Feet. | Sec.ft. 1920. Feet. | Sec.ft.
Mar. 21 | F.C. Ebert............ 0.15 18 || Apr. 8| Jarrett Oliver .. 0.49 42
23 |..... [+ 1 T .20 18 12 dy .47 38
16 46 45
1920. 17 44 52
Feb. 24 .40 24 20 42 35
25 .20 15 2 41 38
26 17 12 || May 3 39 60
Mar. 1 .44 87 41 65
2 .89 236 19 45 82
3 .30 77 25 43 7
4 .22 37 || June 8 39 65
24 27 36 24 .30 30
26 35 58 I} Aug. § .23 18
27 28 36 12 6.4
28 .43 32
Apr. 1 .42 24
] 44 34
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Daily discharge, in secondfeet, of Mill Creek near Craftonville, Calif., for the years ending
Sept. 30, 1919 and 1920.

Day. Feb. | Mar. | Apr. | Sept. Day. Feb. | Mar. | Apr. | Sept.

P NN
> overen

00 Q0 0o 00

Day. Oct. | Nov. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.
5 37 24 68 B4 26 18
4.9 236 28 73 60 24 26
] L 7 29 68 60 24 24
b 2 87 31 60 56 22 21
5 2. 19 35 60 60 21 18
5 2.1 15 38 60 60 19 18
b5 2.1 11 40 64 60 18 15
5.5 2.1 10 42 68 52 16 11
4.4 1.0 9 44 73 52 16 10
4.4 ...l 10 37 K ] 14 10
5.5 11 37 88 4 14 9
2.0 10 a8 3 44 13 8

8 39 77 32 13 7

7 41 68 35 13 7

8.5 43 64 36 12 7

6.5 45 68 32 12 6.5
6.5 52 73 30 11 6.5
6 35 82 28 13 5

4.0 36 92 28 11 1.2
9.5 36 102 28 10 jeeee....
13 37 144 28 10 [oeeennn.
20 128 30 18 |........
28 36 102 30 21 |oeeeeee.
36 35 92 30 18 [ciaennn.
36 3 87 32 12 lcaennnas
58 32 87 30 10 |........
36 31 87 30 10 [conennnn
32 40 87 30 -7 PO
30 50 87 28 | 3 .
28 60 82 26 18 [ceennnnn
26 feeeiane. V£ 3 O ) & I

Note.—All water turned into canal No. 1 on days for which no record is given.
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Monthly discharge of Mill Creek near Craftonville, Celif., for the years ending Sept. 30,

1919 and 1920,
Discharge in second-foet. Run-oft
Month, in
Maximum. | Minimum.| Mean, | #cre-eet.
1919.
1.49 82,8
6.62 407
3.57 212
.48 27.4
............ 729
0 2.22 137
0 (42 25,0
¢ 9.07 522,
4. 30,0 1,840,
2 38.0 2,260
60 80.3 4,040
zg 40.2 2,390,
4.9 916
0 7.14 439,
0 18.6| 13,600

Ngi'm.—mow diverted into power canal No.1 during months after January, 1919, for which no records
aye given,

Combined datly discharge, in second-feet, of Milt Creck and canals near Craftonville,
Calif., for the years euding Sept. 30,-1919-ang 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
gg 32 34 26 19 17 17
31 35 29 19 17 16
28 31 34 28 19 17 16
22 29 35 28 18 18 16
22 30 35 26 18 18 16
22 '30 34 26 18 17 16
22 30 34 28 18 1 18
22 23 34 26 18 17 16
22 29 34 24 18 17 16
22 30 33 24 18 17 15
22 33 33 24 18 17 16
22 34 33 24 18 17 18
23 35 33 24 18 17 15
24 34 32 23 18 16 15
25 32 32 24 18 17 15
28 32 32 23 13 18 15
32 33 32 23 18 18
36 34 32 22 22 18 15
36 33 22 28 18 14
32 31 22 21 17 14
42 33 34 22 20 17 4
41 35 33 21 18 16 14
41 36 32 20 20 16 14
38 36 31 20 20 16 14
40 36 32 20 19 17 14
41 36 32 20 18 Yy 17
41 36 30 20 18 17 bvd
41 34 30 20 18 16 19
40 34 30 20 18 16 21
43 34 29 18 18 16 19
45 ....... 1) 3 P 17 17 feeen...
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Combined daily discharge, in second-feet, of Mill Creek and canals near Craftonville,
Calif., for the years ending Sept. 80, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. |June. | July. | Aug. | Sept.
15 16 18 16 15 114 56 101 97 58 45 28
15 15 18 16 15 260 58 106 93 56 58 27
15 15 17 17 16 107 61 101 93 56 56 27
15 15 19 18 16 67 63 93 89 5 27
15 16 21 16 15 49 67 93 93 53 50 27
15 16 21 16 15 45 70 93 93 51 48 27
15 16 20 16 15 41 72 97 93 50 47 27
15 16 19 16 20 40 74 101 85 48 42 27
14 16 18 16 39 76 106 85 438 41 28
14 16 18 16 21 40 69 | 106 85 46 42 2’%

s

15 16 18 16 20 43 69 101 77 46 41 27
16 16 16 19 43 70 106 77 45 38 27
16 16 19 16 19 41 72 110 65 45 37 26
17 16 18 16 19 39 74 101 68 45 37 25
16 16 18 16 18 38 76 97 88 44 38 2
15 16 18 16 18 38 78 101 65 44 38 2
15 16 18 16 18 38 85 106 63 43 36 2

15 16 17 16 18 38 69 115 61 45 35 27
15 16 17 16 21 36 69 125 61 43 33 26-
15 14 17 16 26 42 69 135 61 42 32 22
15 16 17 16 43 45 70 177 60 42 32 5';
15 16 17 16 144 52 72 159 62 50 32 26
15 18 16 16 66 60 69 135 62 53 31 26
20 17 16 16 41 68 63 125 62 48 32 21
22 16 16 16 29 68 57 120 64 44 32 26
18 19 16 15 24 90 60 120 62 42 32 25
17 21 16 15 21 68 64 120 62 42 32 24
17 19 16 15 19 64 72 120 62 40 32 24
17 18 16 15 25 62 83 120 60 41 31 26
16 18 16 15 ..., 50 93 115 58 45 24
16 |....... 16 15 |....... 58 |.eanent 105 |...eeen 45 28 [ieeune

7
Nore.—The above tables give the combined flow of Mill Creek at the gaging station, Mill Creek power
canal No. 1, and Mill Creek power canals Nos. 2 and 3.

Monthly discharge of Mill Creek and canals near Craftonville, Calif., for theyears en ding
Sept. 30, 1919 and 1920.

ischa second-feet.
D rge in d-feet Run-oft
Month. in
Maximum. | Minimum.| Mesn. | 2cre-feet.
19.2 419
22.5 1, 250
310 1,910
32.7 1,950
32.3 1,990
23.2 1,380
18.8 1,160
17.0 1,050
15.8 940
............ | 12, 000
15.8 972
16.4 976
17.6 1,080
15.9

26.9 1,
611 3,760
70.0 4,170
113 6,950
73.5 4,370

6.9 2,
38.4 2,360

.3 1,
43.6 31,600
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MILL CREEK POWER CANALS NOS. 2 AND 3 NEAR CRAFTONVILLE, CALIF.’

Location.—In NE. 3 sec. 13, T. 1 8., R. 2 W., just below 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, 1920.

DiscuareE.—Computed from weir records taken in tailrace of combined power plants.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded for the period
ending September 30, 1919, 33 second-feet March 31, 1919; minimum mean daily
discharge recorded, 11.5 second-feet September 30, 1919.

Maximum mean daily discharge recorded for the year ending September 30,
1920, 34 second-feet April 18 and 22; minimum mean daily discharge recorded, 9.5
second-feet October 13.
Accuracy.—Records good.
CoorErATION.—Records furnished by Southern California Edison Co.

Mill Creek power canal No. 2 diverts from Mill Creek in sec. 8, T.1 8., 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 dis-
charge 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 discharge, in second-feet, of Mill Creek power canals Nos. 2 and $ near Crafton-
ville, Calif., for the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
15.5 | 19.2 20 301 23 171 15 14.8
17.6 | 19.4 20 30| 26 171 | 14.8 14.3
17.5 1 19.6 20 301 25 16.8 | 14.8 14.2
174 | 19.4 21 301 25 16.5 | 14.9 13.9
17.9 | 19.4 23 30 | 24 16.4 | 14.6 13.8
179 1 19.4 23 30, 24 16.2 | 14.6 13.6
17.6 | 19.1 23 301 23 16.1 | 14.5 13.6
17.9 1 19.1 21 30| 23 16,1 | 14.5 13.6
17.9 | 19.2 23 30| 22 16.1 | 14.8 13.6
17.5 1 19.2 24 30 | 22 16.1 | 14.7 13.5
19.8 | 19 28 30| 22 15.8 | 14.6 13.4
21 18.7 29 30 | 22 15.8 | 14.4 13.4
20 18.5 30 30| 22 15.8 | 14.5 13.4
20 18.4 30 29 21 15,6 | 14.3 13.1
20 18.6 28 29| 21 156 | 152 12,9
.91 18,8 22 28 201 20 15.6 | 15.5 13
3 19.2 | 23 29 29| 20 15.5| 15.6 13
. 19.4 | 26 30 29| 20 17.9 | 15.2 12.8
3 19.2 | 25 29 30! 19.2 15.2 12,4
1) 19 26 28 28| 19.5| 186 | 15 12.4
16.8 | 19 24 29 30| 19.2| 1.7 | 4.8 12,4
16.9 | 19.4| 24 30 29| 18.9| 16.5| 14.2 12,4
16.8 | 19,4 25 30 29| 185 16.81 14.2 12.4
16,7 19.4 26 30 28 ) 18,1} 17 14.6 12.4
16.7 19 28 30 29| 18,4| 159 15.1 12.4
16.6 | 19,2 | 28 30 20 181 152 | 14.6 15.1
16.6 | 19.4 [ 29 30 281 17.8 | 15.2 | 14.4 141
16.5 | 19.4 | 29 29 27| 17.5| 15.1 | 142 14.5
16,5 |....... 29 29 211 17,44 15 13.9 15
16.6 |....... 31 30 26| 16.6 | 15.2 | 13.8 1.5
16.7 F...... 33 L..... . 27 i 15 15.2 J.......
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Daily discharge, in mond;aeet, of Mill Creek power canals Nos. £ and 8 near Crafton-
ville, Calif., for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. ISept.
1919-1920,
0.4} 132} 158 142} 13.4 2 32 33 3%/ 32| 3BF 25
a8 13,1 157/ 142 1& 4 24| 32 33 33 32 3z %
0.6 12.9| 156 | 147 13.7 30 32 33 33 32 32 2
98| 13.2] 155 152 187 0 32 33 3 32 B 24
10 13.5 | 18.4 | 14.4| 13.4 30 32 3] 0B 32 32{ 24
0.8 13.4( 176 | 141 134 30 32 3 33 32 2| 24
9.8! 13.9| 18 14,1 13.4 30 32 33 33 32 321 24
- 66| 13.8] 7.1 13.8| 144 30 32 3¥ 33. 32 31| 24
9.8 14.2| 16.5| 13.6 16.8 30 32 33, 33 32 31| 24
9.8| 14.1] 16.5]| 13.8| 16.2 30 32 33 33 32 33| 24
9.7 141 18 13.8 | 16.5 32 32 23 33 32 2| A4
9.8 142| ¥.7| 14 185 3B B 33 3% 32 30| 24
9.5| 14.2| 16.6 | 13.9| 16.5 33 33 23 33 32 0| B
L5 14%| 158 13.8] 16,5 32 33 33 33 32 30 W8
13.6 | 13,9 158 | 13.9| 16.2 32 33 33 33 32 3| 17.2
13.6 | 13.9| 156| 13,9| 159 32 33 33 33 (s 327 32| 24
13.2( 13.9| 156 | 13.7} 159 3 33 33 33 32 30 24
13 13.9 154 | 13.8| 146 32 34 33 gg 32 g 24
126 | 13.8( 154 13,8 186 32 33 3 32 23
125 | 12.2| 154 13.8 | 22 2 3 33 R 32 %! B
12.4 | 14 15,4 | 13.8 23 32 33 33 32 32 281 24
122 14 154 13.81 24 32 3 B 32 32 B B
122 18 W4 14 €0 32 B 33 32 32 nl 23
16.3| 146 144 13.9| 17.2 32 2 3 32 32 28| 24..
16 4.2 14.4| 13,7 13.8 32 24 33 32 32 2K 24
M1 ® k4 13.6| 122 32 28 33 32 32 % 2
13.6 | 17.4] 4.4 136 12 32 33 33 32 32 28| 2
3.8 16.1| 14.4| 13.5{ 13.1 32 32 3 32 2| 22
13,8 158 | 4.4 13.4| 2 32 3 33 32 32 7l B
13.3| 15.8| 4.4 13.4 J 32} 83 33 32 32 2% | 2
8.7 |ooeeeen 14.4 | 13.6 | 32 feennen 33 [ceun.n. 32 25 |..e....

Monthly discharge of Mill Creek power canals Nos. 2 and $ near Craftonville, Calif..
Jor the years ending Sept. 30, 1919 and 1920.

Discharge in second-feet. n-oft
Month. in
Maximum. | Minimum. | Mean. acre-foet.
16.5 17.0 1,050
15.5 18,8 1,040
18.4 23.0 1,4
20 26,8 1
% 29,1 1,
16.6 20,8 1,240
15.0 16.4 1,010
13.8 .7 004
1L.5 13.4 ™
........................ 10, 800
L0012 T 16.3 9.5 1L9 gﬁ
NOvember..oee et iaiiiiiiaiaaaaaas . 17.4 12,2 14,2
DOcomber. «.eunniiiierii e .. 18.4 4.4 15.7 965
........ .. 15.2 13.4 13.9
........ 24 12,0 16.2
........ 33 24 311 1,9
...... 34 24 32.0 1,900
3 33 33.0 2,030
33 32 32.7 1,950
32 32 32.0 1,970
32 25 29.7 1,830
25 17.2 2.2 1,380
......................................... 34 9.5 23.8 17,300
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MILL CREEK POWER CANAL NO. 1 NEAR CRAFTONVILLE, CALIF.

LocaTion.—In NE. % sec. 13, T.1 S., R 2 W., one-fourth mile below diversion dam
on Mill Creek, on Redlands-Bear Valley highway, 5 miles northeast of Crafton-
ville, San Bernardino County.

RECORDS AVAILABLE.—January 21, 1919, to September 30, 1920.

Gace.—Stevens 8-day graph water-stage recorder just above weir, one-fourth mile
below intake.

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

. Accuracy.—Discharge obtained by applying mean daily gage height to weir tables.
Records good.

CoorEraTION.—Water-stage recorder attended by electrician of Southern California
Edison Co. )

Canal diverts water from Mill Creek in NE. % sec. 13, T. 1 8., R. 2 W. at gaging
station on Mill Creek near Craftonville. After going through Mill Creek power
house No.1, it is distributed for irrigation. (See ¢ Diversions,”” Mill Creek near Craf-
tonville, p. 51.)

Daily discharge, in second-feet, of Mill Creeck power canal No. 1 near Craftonville, Calif.,
Sor the years ending Sept. 80, 1919 and 1920.

'y

Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. | Sept.
1918-19.

1 5.1 2.6 |.eaal.. 4.5 2.6 1.9 2.3 2.2

3.8 2.6 |....... 5.2 2.8 1.8 2.3 2.2

3.8 3.3 [cemnnen 4.3 2.6 1.8 2.3 2.1

4.3 2.8 feeenaen 5.1 2.5 1.8 2.8 2.1

4.0 2.8 ..., 4.7 2.3 18 3.0 2.2

4.0 2.6 4.3 2.3 1.8 2.8 2.2

3.8 2.6 4.0 2.5 1.8 2.8 2.3

3.6 2.6 |. 3.8 2.5 1.8 2.5 2.3

3.8 2.6 3.6 2.3 1.8 2.5 2.2

3.0 2.6 3.4 2.3 1.8 2.6 1.9

.6 2.6 |. 3.3 2.3 2.1 2.5 2.1

......... 3.0 . 3.3 2.3 2.1 2.3 2.1

........ 4.3 3.1 2.3 2.2 2.3 1.9

....... . 3.1 2.2 2.5 2.2 1.9

O PO 3.0 3.4 2.3 2.2 1.9

.............. 3.0 2.6 2.3 2.2 L9

.............. 3.0 2.6 2.6 2.3 1.8

.............. 2.8 2.5 4.1 2.5 1.8

.............. 3.1 2.5 5.1 2.5 1.9

....... 2.1 3.0 2.3 2.6 2.3 1.8

2.6 E: 10 N OO P 3.6 2.3 2.5 2.2 1.8

2.6 3.0 |. 16 3.6 2.2 1.9 2.1 1.8

2.6 3.1 1. 5.6 3.4 L7 3.0 2.1 1.8

2.6 3.1 6.2 3.3 1.5 3.0 1.9 1.8

2.5 2.8 5.6 3.0 1.4 3.0 2.3 1.8

................................... 2.5 3.0 |.......| 58 2.8 1.4 3.0 2.5 1.3

. (PO NI PO | 2.3 3.4 |. 6.2 2.5 1.9 3.0 2.3 .0

P TN SN PO [ 2.3 3.0 (. 4.9 2.5 2.1 2.8 2.2 1.8

- ST PRI FPPR [ 2.3 leeeeead|s 4.7 2.5 2.1 2.6 2.2 .5

L) JN PRI R, [P 2.2 |.. 4.5 2.6 1.9 2.5 2.2 5.8

3l... ceealeennndiiii Jowaians E 2N DO IO P 2.5 |eveenen 23] 2.2/|.......

22926—23—wsp 511-——5
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Daily discharge, in second-feet, of Mill Creek power canal No. 1 near Craftonville, Calif.,
for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
1919-20.
2.3 2.1 1.8 3.3
1.9 2.1 1.8 |. 3.3
1.8 2.2 1.9 3.4
3.3 2.5 1.9 |. 3.4
3.0 2.1 1.9 3.3
.............. 31| 22 L9 3.3
2.1 2.1 1.8 1. 3.4
2.3 2.1 5.1 1. 3.4
1 1.9 2.1 ... 3.6
2.1 1.9 2.1 3.4
....... 1.8 1.8 1.9 3. 3.1
4.0 L9 L8 1.9 2 3.0
6.0 L9 2.2 1.9 2. 3.0
5.1 1.9 2.2 1.9 2. 5.4
1.9 1.9 2.1 1.9 2 6.2
1.8 1.8 2.1 19 1. 3.4
1.7 1.9 2.1 1.8 1. 3.0
2.1 1.9 1.9 1.8 1. 2.6
2.3 L9 1.9 1.8 2. 3.1
2.2 2.1 1.8 .7 4. 3.0
2.5 2.1 1.8 1.7 4.1 2.9
2.5 2.1 1.8 1.8 4.0 2.8
2.5 2.1 1.8 L9 3.6 2.7
1.1 2.1 1.8 1.7 4.0 2.6
....... 2.1 1.9 1.8 4.1 2.5
1.3 2.8 1.9 1.8 4.3 2.3
3.3 3.3 1.9 1.8 |. 4.0 2.3
3.0 2.6 1.9 1.8 |. 3.8 2.5
2.8 2.6 1.9 1.8 3.6 2.6
2.2 2.5 2.1 1.8 |. 3.3 2.3
2.5 foooonns 2.1 1.8 1. b 20 28 DR

NoTE.—No water turned into canal on days for which no record is given after Jan. 21, 1919.

Monthly discharge of Mill C're:rkbdpower canal No. 1 near Craftonville, Calif., for the
4

years ng Sept. 30, 1919 and 1920.
Discharge in second-feet.

Run-off in

Month. acre-feet.

Maximum, | Minimum.|{ Mean.

3.6 2.2 2.56 55.6

5.1 .0 2.37 132
4.3 .0 1.30 79.9

6.2 .0 2.33 139

5.2 2.5 3.41 210

3.4 1.4 2.27 135

5.1 1.8 2. 44 150

3.0 1.9 2,37 146

5.8 .0 1.97 117

.................................... 1,160

6.0 .0 101

3.3 .0 1.74 104

3.3 1.8 2.08 128

2.5 1.7 1.93 119
i 5.1 .0 1.60 92.0
August.... 4.3 .0 1. 56 95.9

September................... 6.2 2.3 3.17 189

The year 6.2 .0 1. 14 829

NoTeE.—No flow in canal during months after January, 1919, for which no record is given.
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PLUNGE CREEEK NEAR EAST HIGHLANDS. CALIF.

LocarioNn.—In NE. }sec. 1, T. 1 8., R. 3 W., at mouth of canyon at crossing of North
Fork ditch siphon, 2 miles northeast of East Highlands, San Bernardino County.

DrANAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 26, 1919, to September 30, 1920.

Gage.—Gurley graph water-stage recorder in concrete well and house on left bank
about 10 feet above siphon until December 31, 1919, when it was replaced by
Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders; shifting. Control
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 period ending September 30, 1919,
from water-stage recorder, 0.94 foot at 9 p. m. March 15 (discharge, 39 second-feet);
stream dry for several months during year.

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 2.07 feet at 2.40 p. m. February 22 (discharge,440 second-feet); stream
dry for several months during year.

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

ReeuraTION.—None.

Accuracy.—Stage-discharge relation not permanent. Three well defined rating
curves used during period. The water-stage recorder did not operate during a few
short periods, and the discharge was estimated from flow of Santa Ana River and
precipitation records. Discharge estimated January 1 to February 7, 1920, on
account of low flow. Daily discharge ascertained by applying to rating table
mean daily gage height determined by inspecting water-stage recorder graph,
except February 22, March 2 and 22, 1920, when hourly discharge was averaged.
Records good.

Discharge measurements of Plunge Creek near East Highlands, Calif., during the yeors
ending Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. || D8te- Made by— height. charge.
1920, Feet. | Secft.
Feb. 26 | Jarrett Oliver 0.73 17
29 | F.C. Ebert.. .60 13
Mar. 2 |..... do...... 1.37 | 132
3, | Jarrett Oliv .96 41
£| F.C. Ebert .85
.56
.89
.78

18 Ebert and Oliver..
23 | Jarrett Oliver.
24 | F. C(i Ebert..

L b
RBIBBBY
8

Apr.

May

19
June 24 | Jarrett Oliver.

@ Discharge estimated.



60 SURFACE WATER SUPPLY, 1919 AND 1920, PART XI,

Daily discharge, in second-feet, of Plunge Creek near East Highlands, Calif., for the years
ending Sept. 30, 1919 and 1920.

Day. Jan. | Feb. | Mar. | Apr. Day. Jan. | Feb. | Mar. | Apr.
9.0 5.5 5.0 20 0.8
3.8 4.9 4.9 16 .8
2.2 6.0 4.9 17 .3
1.8 5.5 4.0 20 .2
1.5 5.0 4.0 25 .2
1.2 4.5 4.0 23 .2
1.0 4.0 4.0 17 .2
1.2 4.0 4.0 15 .2
1.8 2.1 5.0 14 .2
3.2 1.1 5.0 14 .2
15 .4 4.0 14 .8
12 .2 8.0 13 1.2
7.0 1.2 6.0 13 .2
6.0 11 13 .2
6.0 16 14 .2
12 §...... -
Day. Nov. | Dec. | Feb. | Mar. | Apr. | May. | June.
1919-20.

1.6 [eeeennnn 16 38 13 1.4

1.1 |eeeennnn 142 38 12 1.2

L1 {eeceas..] 48 39 12 1.9

1.0 jeeenn... 32 42 11 3.0

) ° J PR 24 40 10 2.5

13 [..... .ol 16 38 10 1.0

9.0 [.ceenn.. 13 36 9.5 1.0

6.0 1.0 11 34 9.0 .9

4.9 2.5 13 32 8.5 .8

4.5 4.9 11 37 8.0 .7

4.1 1.9 9.5 34 7.0 .7

4.1 1.0 9.5 32 5.5 .6

3.8 .8 9.0 31 6.0 .6

3.4 .4 9.0 29 5.5 .5

3.4 .2 8.5 27 5.5 .5

3.0 .1 12 65 5.5 .4

2.8 .1 51 57 4.9 .4

2.8 .1 27 40 4.1 .3

2.8 1.2 21 | 35 3.0 .3

2.3 34 18 33 2.6 .2

1.1 117 27 29 8.0 .2

1.1 193 155 25 5.5 .1

1.1 92 24 3.8 .1
1.1 39 63 22 2.8 |eeeennnn -

.6 27 53 20 2.7 leeeennen

.5 21 162 17 2.5 |eeoaenn.

.4 16 90 16 2.1 oeaean..

.3 14 65 16 1.6 {oeeeeaes

.2 13 54 15 L2 jeeaenn..

[ B PO 46 14 L4|........

P I 38 ... 1.2 |....... .

NoTE.—No flow Jan. 26-30, May 1 to Nov. 25, 1919; June 24 to Sept. 30, 1920. Water-stagerecorder stopped
Feb. 21-27, March 5-7, Dec. 26-29, 1919; June 10-23, 1920. Discharge estimated as 0.03 second-foot during
period of low flow, Jan. I to Feb. 7, 1920; estimated or interpolated for other dates as given in table.
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Monthly discharge of Plunge Creek near East Highlands, Calif., for the years ending
Sept. 80, 1919 and 1920. '

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

Maximum. | Minimum.| Mean.

@ Estimated.
NoTe.—No flow during months for which no record is given.

CITY CREEK NEAR HIGHLANDS, CALIF.

LocarioN.—In SW. }sec. 27, T. 1 N, R. 3 W., 300 feet above North Fork Ditch Co.’s
trestle, 11 miles northeast of Highlands, San Bernardino County.

DraiNaGE AREA.—Not measured.

Recorps avainaBLE.—October 1, 1919, to September 30, 1920.

Gace.—Stevens continuous water-stage recorder in concrete well and house on left
bank.

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

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

EXTREMES OF DISCHARGE.—Maximum stage during the year, from water-stage re-
corder, 3.67 feet at 11 a.m. March 22 (discharge, 443 second-feet); no flow July
19 to September 30.

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

REGULATION.—None.

Accuracy.—Stage-discharge relation changed frequently owing to deposits of gravel
above the control. Rating curves fairly well defined below 400 second-feet.
Water-stage recorder operated satisfactorily throughout the year. Daily discharge
ascertained by applying mean daily gage height to rating tables. Records good.
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Dzscharge measurements of City Creek near Highlands, Calif., during the year énding Sept.

0, 1920.
Date. Made by— roage chDalrsée. Date. Made by— oage. ch]gige.
. Feet, | Sec.ft.
Oct. . Mar. 4 | Ebertand Oliver.......| 1.80 32
Nov. 27 d . 10 | Jarrett Oliver.......... 1.60 18
Dee. 17 |..... A0ieeecnrannancnnnns 2.02 50
10 18 | Ebert and Oliver....... 1.80 34
Jan. 23 | Jarrett Oliver..... veeed|  2.40 106
24| F.C.Ebert...........] 219 86
26 |..... ceeees| 277 170
27 (..., veeed) 2,30 97
Feb. Apr. 2 Jartett Oliver......0000 1.94 39
[ « [ S 1.87 35
1.83 27
1.80 27
2,12 60
1.90 35
1.76 24
May 1. 56 14
29 .45 1.50 9.5
Mar. 1|..... [ 1 R 1.51 16 19| F.C. Ebert........... 1.28 5.1
2..... [ L 2.44 92 July 22 | Jarrett Oliver..........|e.ceeues .0
3 { Jarrett Oliver.......... 1.98 43

Daily discharge, in second-feet, of City Creek near Highlands, Calif., for the year ending
Sept. 30, 1920.

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

0.3 421 2.5 006 16 43 20 4.2 0.1

.4 3.5 1.5 .2 120 39 18 4.1 .1
.4 3.0 1.4 .5 48 38 16 3.9 .1
.3 18 4.0 .09 35 35 15 3.7 .1
.1 26 2.8 .08 29 33 14 3.6 .1

.1 24 2.3 .07 25 33 13 3.6 .1

.2 16 2.3 .07 21 31 12 3.5 .1

2 11 1.8 1.8 18 29 12 3.3 .1

.1 7.0 1.8 11 17 31 11 3.1 .1

.07 7.0 1.8 13 20 39 11 3.3 .1
.06 6.5 1.8 9.5 16 31 11 3.3 .1

.06 6.5 1.6 6.5 14 29 11 3.1 .1
.06 6.0 1.2 5.6 14 27. 11 3.1 .1

.06 5.5 1.1 4.5 13 27 11 3.4 .1
.05 4.8 1.0 3.7 12 29 10 3.5 .1
.06 4,2 .9 3.5 16 84 9.5 3.6 .1
.05 4.2 .7 2.5 71 64 8.5 3.4 .1
.06 4,0 .7 1.6 36 45 7.0 2.90...... .-
.05 4.2 7 5.5 28 39 5.5 2.2 |eeeae
.07 4.2 4 4“4, 25 36 6.0 W7 feeeeenan
.2 4.0 .2 | 134 31 33 11 P 3 P,
.09 3.5 .2 | 166 190 31 8.5 03 eeeannne
.1 3.2 .3 80 117 29 6.5 W2 et
.1 3.2 .2 42 89 28 5.5 2 P, .
.1 3.2 .08] 30 79 26 5.5 2 )ienas
6.5 2.8 07 23 138 25 5.0 e 2 |eennanns
25 2.8 .06 | 18 99 24 4.6 02 |ieeneane
11 2.8 06 16 72 22 4.2 [ PO
6.5 2.8 .06 | 15 58 21 4.2 IS BN PO,
5.6 2.5 W06 eeennans 51 20 4.2 I B PO
........ 2.5 06 faell.. 46 [........ L% PO P

NoTE.—~No flow July 18 to Sept. 30. ]
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Monthly discharge of City Creek near Highlands, Caldf., for the yea} ending Sept. 30, 1920,

Discharge in second-feet. Run-oft
Month. in
Maximum.| Minimum.| Mean. | acredfeet.
October..... . PN erttereaaas 1.6 0,04 0.22 13.5
November. - 25 .05 1.93 115
.- . 26 2.5 6. 55 403
4.0 . % 1.09 67.0
166 . 22.0 1,270
190 12 50. 4 3,100
84 20 ¢t 34.0 2,020
20 4.2 9.55 587
4.2 .1 2.26 134
.1 L] .05 3.1
190 0 10.6 7,710

NoTE.—No flow during months for which no record is given.
STRAWBERRY CREEK NEAR ARROWHEAD SPRINGS, CALIF.

Location.—In SE. 1 sec. 11, T. 1 N., R. 4 W., 100 feet above Del Rosa Water Co.’s
diversion dam, half & mile south of Arrowhead Springs, San Bernardino County.

DraiNaGgE AREA.—Not measured.

Recorps avaiLaBLE.—December 27, 1919 to September 30, 1920.

GacE.—Stevens continuous water-stage recorder in concrete well and house on right
bank.

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

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

EXTREMES OF DISCHARGE.—Maximum stage during the year, from water-stage recorder,
3.10 feet at 12.30 p. m. February 22 (discharge, 162 second-feet); minimum stage,
from water-stage recorder, 0.64 foot at 8 p. m. September 19 (discharge, 0.7 second-
foot).

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

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

Accuracy,—Stage-discharge relation changed owing to débris on control. Rating
curves fairly well defined. Water-stage recorder operated satisfactorily except
June 17 to July 7 and September 5-13, when clock stopped. Daily discharge
ascertained by applying mean daily gage height to rating table and estimated
or interpolated for periods of no gage-height record. Records good for low and
fair for high stages.
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Discharge measurements of Strawberry Creek nmear Arrowhead Springs, Calif., during

the year ending Sept. 30, 1920.

Gage Dis- Gage | Dis-
Date. Made by— heigit. charge. Date. Made by— height. | charge.
Feet. | Secft. . Feet. | Sec.ft.
Dec. 4| F.C.Ebert....cocceeaifeunnnn.- 20 Mar. 18 | Ebert and Oliver...... 1.58 17
16 | Jarrett Oliver. 0.77 3.0 22 | Jarrett Oliver. .. 2.58 94
Jan. 8 .do .72 2.8 25 1.95 31
16 | Oliver and Ke .64 1.8 27 |..... 2.08 42
22 | Jarrett Oliver. .64 2.4 27 2.06 43
Feb. 4 d .58 1.9 || Apr. 1.68 18
1.14 7.0 1.55 13
.91 5.0 1.52 12
1.72 21 1.48 11
2.14 56 1.83 28
2.14 43 1.55 13
1.80 23 1.44 11
1.64 16 1.37 8.6
1.52 10 1.30 7.2
1.36 7.6 .95 3.2
Mar. 2.04 36 .87 2.0
1.75 22 .71 .9
1.38 8.4 23 ..... W75 1.2
1.86 26

Daily discharge, in second-feet, of Strawberry Creek near Arrowhead Springs, Calif., for

the year ending Sept. 30, 1920.

Day. Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
R PR 3.3 1.9 9.0 19 10 5.5 2.4 L5 1.2
2.9 1.9 44 18 10 5.5 2.4 1.6 1.1
2.8 1.9 21 17 10 5.0 2.3 1.6 .8
3.2 2.2 14 15 10 5.0 2.3 L5 1.0
2.4 2.0 12 14 9.5 4.9 2.3 1.6 1.0
2.4 1.8 11 13 9.0 4.9 2.2 .41 « 10
2.4 1.8 9.5 13 8.5 4.8 2,2 L5 .
2.4 5.5 9.0 12 8.5 4.5 2.2 1.4 .
L cesesans 2.4 9.0 8.5 13 8.5 4.5 2.1 1.3 .9
2.2 8.5 9.5 15 9.0 4.6 2.1 1.3 .9
2.2 4.3 1.5 12 8.5 4.6 2,2 L3 .8
2.2 3.6 7.0 11 8.5 4.5 2.2 1.3 .8
2.2 2.9 6.0 11 9.0 4.8 2.3 1.2 .8
2.0 2.6 6.0 11 8.5 50 2.2 1.3 .8
2.0 2.5 6.0 13 8.0 4.6 2.1 1.3 1.0
2.0 2.4 25 16 7.5 4.0 2.0 1.2 1.1
2.0 2.4 29 30 7.0 3.6 2,0 1.2 1.2
2.1 2.4 15 21 6.5 3.4 2.0 1.3 L0
2.2 .50 12 17 6.5 3.1 1.8 1.3 .9
2.2 32 10 18 6.5 3.0 1.9 1.3 .8
2.2 64 15 16 10 2.9 1.8 1.2 L1
23| 75 69 15 8.5 2.8 2.0 1.3 1.0
2.0 42 51 14 7.0 2.7 2.0 1.0 L1
2.0 25 38 13 6.5 2.7 1.8 1.3 L4
2.0 17 33 13 6.5 2.8 1.8 L5 1.3
1.9 14 70 12 6.0 2.6 1.7 L7 1.2
1.8 12 44 12 6.0 2.6 1.8 L5 1.1
1.8 11 32 11 6.0 2.6 1.7 L3 1.1
L9 9.5 27 u 5.5 2.5 L9 1.3 .8
30. L8 leaeue... 23 11 5.5 2.5 1.7 1.2 .8
2 TN 1.8 Jeeeeneen 21 feeeeeend 85 ...l 15 L2 |cereneee
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Monthly discharge of Strawberry Creck near Arrowhead Springs, Calif., for the year end-
ing Sept. 30, 1920.

Discharge in second-feet.
Run-off in
Month. acre-foet,
Maximum, | Minimum. | Mean. .
2.9 2.5 2.70 26.8
3.3 1.8 2.23 137
75 1.8 12.7 730
70 6.0 22.4 1,380
30 11 4.5 863
10 5.5 7.82 481
5.5 2.5 3.88 231
2.4 1.5 2.03 125
L7 1.0 1.35 83.0
1.4 .8 .99 58,9
.................................... 4,120

WATERMAN CANYON CREEK NEAR ARROWHEAD SPRINGS, CALIF.

LocarioNn.—In SW. 4 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.—Not measured.

RECORDS AVATLABLE.—December 31, 1919, to September 30, 1920. A station known
as “ Waterman Canyon Creek near San Bernardino’ was operated at the same site
from November 2, 1911, to October 31, 1914.

Gaee.—Gurley graph water-stage recorder from December 31, 1919, to July 11, 1920;
Stevens continuous water-stage recorder after July 12, 1920, instalied in a concrete
well and house on right bank.

DiscaARGE 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
with a drop of 6 feet at low stage, located 10 feet below gage. Two notches in
control clog easily with débris.

EXTREMES OF DISCEARGE.—Maximum stage during year, from water-stage recorder, -
2.44 feet a4 12.30 p. m. February 22 (discharge, 76 second-feet); minimum stage,
from wate®stage recorder, 0.47 feet at 6 p. m. September 29 (discharge, 0.4 second-
foot).

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

ReavrnaTioN.—None.

Accuracy.—Stage-discharge relation changed frequently owing to varying amount
of débris on the control. Rating curves fairly well defined. Water-stage recorder
operated satisfactorily throughout the year except for a few short periods when
charts were not changed. Daily discharge ascertained by applying mean daily
gage height to rating table. Records good.
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Discharge measurements of Waterman Canyon Creek near Arrowhead Springs, Calif.,
during the year ending Sept. 30, 1920.

Gage Dis- Gage | Dis-

Date. Made by- height. | charge. | D2t Made by height. | charge.

Feet., Sec.i/t. Feet. | Sect.
Dec. 31 0.7 .4 || Mar. 24 | Jarrett Oliver.......... 1.59 16
Jan. 7 .70 1.4 25 ... do......... 1.55 16
14 .68 1.2 27 |..... do........ L70 20
21 .68 1.3 28 | F.C. Ebert.... 1.64 20
Feb. 4 .66 1.1 31 | Tarrett Oliver.. 1,49 14
9 107 52| Apr. 2 do....... 1.45 11

11 .81 2.4 7. do... 1.38 8.8

18 .70 13 10 do... 1.33 8.1

21 1.53 17 14 do....... .28 7.5
22 2.30 62 21 | F.C. Ebert.... 1.33 11

23 1.72 20 28 | Jarrett Oliver.. 1.22 6.3

24 148 11 May 5 d 116 6.2

27 1.26 5.9 12 113 5.4

29 1.18 6.2 21 1.18 5.8

Mar. 3 1,42 11 June 1 .98 2.6

10 1.24 7.1 July 20 .61 .6

17 1.61 16 || Aug. 2 .58 .5

18 1.33 10 || Sept. 23 64 .6

22 | 1.98 43

Daily discharge, in second-feet, of Waterman Cangon Creek near Arrowhead Springs, Colif. }

« for the year ending Sept. 30, 1920.

Day. t Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
11 0.9 6 12 6.5 2.7 2.2 0.6 0.5
1.1 9] 2 11 6.5 2.6 2.2 .6 .5
11 9] 12 11 6.0 2.5 2.0 7 .5
1.4 9 1 10 6.0 2.4 1.8 .6 .5
1.1 10| 10 10 6.0 2.2 1.7 .6 5
11 .9 80| 10 55 2.2 L5 .6 .5
1.1 .9 7.5 9.0 5.5 422 14 .6 .6
11 2.6 7.0 8.5 5.0 2.2 1.2 .5 .6
11 3.6 6.5 9.0 5.0 2.1 L1 .5 .6
11 3.5 7.5 8.5 5.0 2.1 1.0 .5 .6
1.1 2.4 6.0 7.5 5.0 2.1 .9 .5 .6
1.1 1.9 6.0 7.0 4.8 2.1 .8 5 .6
1.0 1.8 5.5 6.5 5.0 2.1 .5 .5
1.0 1.6 5.5 7.0 5.0 2.1 A .5 5
1.0 1.3 5.0 8.0 4.6 2.1 .9 .5 .5
1.0 L1 80| 17 4.2 2.1 .8 .5 .6
1.0 11| 15 18 4.1 2.1 .7 .5 .6
1.0 11| 10 14 4.0 2.1 7 .6 .6
1.0 4.4 85| 12 3.8 2.1 7 .6 .5
1.0| 15 8.0 11 4.6 2.1 1 .6 .5
1.0 10 10 5.5 2.1 .7 .6 .6
1.0 2 9.5 4.6 2.1 .8 .6 7
1.0 20 9.0 4.0 2.1 .8 5 .7
1.0 16 8.5 3.6‘ 21 7 6 7
.9 16 8.0 3.4 2.1 .7 R .6
.9 2 2.0 3.2 2.0 7 N .6
.9 21 7.5 3.2 2.0 7 7 .5
.9 19 7.5 3.0 2l .7 .6 .5
.9 16 7.0 2.9 2.1 .6 .6 .5
.9 15 7.0 2.9 2.1 .6 .6 .5
.9 “ ... 2.8 |veuennnn .6 I3 POST
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Monthly discharge of Waterman Canyon Creek near Arrowhead Springs, Colif., for the
. year ending Sept. 30, 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet,
Maximum. | Minimum. Mean.
3T S o, 14 0.9 1,03 63,3
February..... vaee eeteemaeieaann 36 .9 5,94 342
March........ ceeeaeveeeannan 29 . 5 12.3 756
April....... eeeeeeeeaanaas 18 6.5 9.63 573
1Y O 6.5 2.8 4,55 280
June. 2.7 2.0 2.17 129
July.. 22 .6 102 62.7
August... .7 .5 .58 35.7
September .7 .5 .56 33.3
The Period. .ueeeienieeneeeieceaeaenranacnaneaecacalieeseaneensa]onensensnees]ovacoasneanas 2,

DEVIL CANYON CREEK NEAR SAN BERNARDINO, CALIF.

Locarion.—In NE. }sec. 6, T. 1 N., R. 4 W., 300 feet above ford at mouth of canyon,
7.3 miles northwest of San Bernardino, San Bernardino County.

DraINAGE AREA.—Not measured.

REecorps avarnaBLE.—December 27, 1919, to September 30, 1920. A station was
operated at practically the same site November 1, 1911, to October 31, 1914.
GaGE.—Stevens continuous water-stage recorder in concrete well and house, on

right bank.

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

CHANNEL AND coNTrROL.—Bed consists of gravel and boulders.  Artificial control
of boulders and concrete 10 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.30 feet at 1 p. m. February 22 (discharge, 68 second-feet); minimum stage,
from water-stage recorder, 0.65 feet part of August 15 and 16 (discharge, 0.7
second-foot).

Diversions.—None above the gage.

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Water-stage recorder operated satisfactorily throughout the year. Daily dis-
charge ascertained by applying mean daily gage height to rating table. Records
excellent.

Dtscharge measurements of Devil Canyon Creek near San Bernardino, Calif., during
the year ending Sept. 30, 1920,

| Gage | Dis- Gage | Dis-
Date.J Made by— height. | charge, || Date- Made by— height, | charge.
|
| .
Feet. | Sec.-ft. Feet. | Sec.ft
Nov. H.J. Tompkins........ 0.70 0.6 || Mar, 22 | Jarrett Oliver..........} 2.02 4
Jan. 12 | Jarrett Ohver ..... .. .84 1.3 24 | Way and Oliver.... .. 1.62 22
do. .82 .8 25 | Jarrett Oliver. .| Le0 22
.82 .8 d 1.64 25
.82 1.2 | 1.59 20
.81 1.2 1.48 15
Feb. .81 1.1 1.42 12
.94 3.0 1.32 9.5
.97 3.1 R 1.30 9.1
.87 1.6 1.26 7.6
1.44 15 17 McGlashan and Ebert..{ 1.48 14
1.57 21 21 | Jarrett Oliver.......... 1.34 10
1.46 17 28 d 6.2
1.38 12 || May 7 5.1
Mar 1.19 7.2 12 7.0
1.20 7.6 || June 5 3.6
1.66 23 | July 22|. .9
1.20 6.7 || Aug. 4. 1.1
1.63 22 || Sept.22|... 1.0
1.36 11
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Daily discharge, in second-feet, of Devil Canyon Creek near San Bernardino, Calif.,
Jfor the year ending Sept. 30, 1920.

Day. Dec. | Jan. Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept.
1.6 L5 7.0 14 7.5 3.8 1.9 1.0 0.9
1.6 1.5 29 14 7.5 3.6 1.8 1.0 .9
1.6 L5 16 13 7.5 3.5 2.2 1.0 .8
1.6 1.6 b 12 7.5 3.2 2.3 1.0 .8
1.6 1.4 12 7.0 3.2 2.4 1.0 .9
1.6 1.3 9.5 11 6.5 3.2 1.8 .9 .9
1.5 1.3 8.5 10 6.0 3.0 1.6 .9 1.0
1.5 2.0 7.5 10 6.5 2.9 1.4 .9 Lo
1.4 2.2 7.0 11 6.5 2.9 1.4 .9 1.0
1.4 2.6 85 11 6.5 2.9 1.3 .9 1.1
1.4 2.4 6.5 9.0 6.5 3.0 1.3 .9 11
1.4 2.3 5.5 9.0 6.0 2.9 1.4 .8 1.0
1.4 2.2 5.5 85 6.5 2.9 1.3 .8 1.0
1.4 1.9 5.0 9.0 6.5 2.9 1.3 .8 .9
1.4 L7 4.8 11 6.0 2.9 1.2 .8 .9
1.4 1.7 11 18 5.5 3.2 1.1 .8 1.0
1.3 1.6 24 15 50 3.0 1.1 .8 1.0
1.3 .61 14 1 4.6 2.5 1.0 .9 1.0
1.2 58 12 12 4.4 2.2 1.0 .9 .9
1.3 18 10 11 4.4 2.0 1.0 1.0 .9
1.3 19 15 11 6.5 2.0 .9 .9 1.0
1.3 39 33 11 6.0 2,0 1.0 .9 1.1
1.4 27 28 10 55 2.0 1.1 .9 1.2
1.3 16 23 9.5 4.6 2.0 1.1 1.0 1.3
1.2 12 21 9.0 4.4 1.9 1.1 1.0 1.3
1.2 9.5 28 9.0 4.1 1.9 1.0 1.0 1.1
1.2 8.0 22 8.0 4.0 2.2 1.0 1.0 1.0
1.2 7.0 20 8.0 3.8 2.3 1.0 1.0 .9
1.2 6.0 19 8.0 3.6 2.3 1.0 1.0 .8
L3 |eeee... 17 8.0 3.8 2.0 1.0 1.0 .8
1.3 |oeeneans 18 j........ 38 |eeeeannn 1.0 ) T\ PO

Monthly discharge of Deml Canyon_ Creek mear San Bernardino, Calif., for the year
ending Sept. 30, 1920.

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

. Maximum, | Minimum.| Mean.
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LYTLE CREEK AND FONTANA PIPE LINE NEAR FONTANA, CALIF.

LocatioN.—In NW.  sec. 6, T. 1 N., R. 5 W. (unsurveyed), one-fourth mile below
Lytle Creek power plant of Southern California Edison Co., 44 miles above
Fontana power plant, and 7% miles north of Fontana, San Bernardino County.

DraiNaGE AREA.—Not measured.

RECORDS AVAILABLE.—October 1, 1918, to September 30, 1920.

GacE.—Gurley graph water-stage recorder in concrete well and house on left hank.

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

CHANNEL AND CONTROL.—Gravel and boulders; shifts at high stage.
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EXTREMES OF DISCHARGE.—During the year ending September 30, 1919, all the

flow of Lytle Creek was diverted past the station by the Fontana pipe line.
Maximum discharge during year ending September 30, 1920, 291 second-feet
from discharge measurement, March 2.

DiversioNs.—Water is diverted about 3 miles above gage in sec. 26, T.2 N., R. 6 W.,
by Southern California Edison Co. for the Lytle Creek power plant. This water
is then carried directly across the creek by a siphon to the headworks of the
Fontana pipe line which serves the plant of the Fontana Power Co. situated in
sec. 22, T. 1 N., R. 5 W., about 4} 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.—Daily discharge of Lytle Creek when there was flow past the station was
ascertained from discharge measurements, estimates of flow by the Southern
California Edison Co., and by interpolation. The records for Lytle Creek and
Fontana pipe line are combined to give total flow of the creek.

CoorErRATION.—Records of daily discharge of Fontana pipe line furnished by Southern
California Edison Co.

Discharge measurements of Lytle Creek mear Fontana, Calif., during the year ending
Sept. 80, 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.t.
Dec. 5 | Ebert and Oliver.......|........ 0.6 || Mar. 25 17
Feh. 20 | Jarrett Oliver... JR .1 26 44
B 2 .8 11
’ 23 |. 47 4.1
Mar. 1 13 Apr, .0
2 201 8
5 13 3.1
8 .1 .9
4.1 .1
.0 || May .0
64

Daily discharge, in second-feet, of Lytle Creek near Fontana, Calif., for the year ending

Sept. 30, 1920. e
Day. Dec. | Feb. | Mar. Apr. Day. Dec. | Feb. | Mar. | Apr.
1... 8.0
2... 3.1
3. 2.5
4. 2.0
5. 1.5
6. .9
Teen .5
8. .1
| JRU N PR U IR - 91 4 2| N5~ YRR MPDUION S > B BT | S PR,
(| NP RPN RPN SR % i 2 A § B | N MU POURRNPPIN SR I S I v AR PORRRP,

NoTE.—Total flow of Lytle Creek during years ending Sept. 30, 1919 and 1920, diverted into Fontana
pipe line except during periods given in above table.
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Monthly discharge of Lytle Creek near Fontana, Calif., for the year ending Sept. 30,
1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. Mean.
30 0 0.99 60. 9-
47 0 4,31 248
201 0 25.3 1,560
8.0 0 139 827
291 0 2.68 1,950

Nore.—See footnote to daity-discharge table.

Daily discharge, in second-feet, of Fontana pipe line near Fontana, Calif., for the years
ending Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
35 30 26 26 22 25 271 22 17.8 | 13.7 15.8
33 30 26 26 23 25 271 22 18.0 | 14.6 16.0
. 33 30 26 26 23 25 27| 22 16.2 | 14.3 16.0
34 29 26 23 23 24 27| 21 16,3 | 15.4 15.2
33 29 26 21 23 25 27| 2t 17.6 | 16.6 4.5
34 30 2 21 23 24 2| 21 171 17.2 15.1
34 42 26 21 22 25 261 21 16.6 | 16.6 15.0
34 35 26 21 22 29 2| 21 171 | 15.7 16.4
35 33 27 21 22 32 251 20 16.5 | 15.8 16.4
33 31 26 21 22 30 25| 20 16.6 | 15.4 16.6
33 31 26 27 22 29 25 | 20 16.8 | 17.7 15.8
33 30 26 25 21 31 25| 20 15.2 | 15.6 14.9
33 30 26 24 24 30 24| 19.2 | 16.0} 150 15.2
33 29 26 24 26 30 254 19.6 | 16.7 | 15.9 15.3
32 28 26 24 26 29 25| 19.8) 15.6 | 15.1 15.5
32 29 26 23 26 28 251 19.6 ) 15.5| 15.1 15.5
32 29 27 23 26 28 25| 19.6 | 16.6 ) 150 15.7
35 29 29 23 25 28 241 19.3| 16.2| 156 143
30 28 28 22 25 28 24] 19.4 | 16.0 16.0 12.9
32 28 28 22 26 30 24| 19.2) 15.6 | 15.8 12,9
31 28 27 22 27 31 24| 18.8| 15.4) 154 13.3
31 28 27 22 27 30 24| 179} 15.0| 157 14.6
32 28 27 23 27 30 24| 13.9 149 | 15.4 12.6
33 28 27 23 26 20 24| 17.8| 151 | 14.6 14.8
32 28 27 22 26 29 23| 188 15.2| 159 12.9
32 28 26 26 30 22| 17.6 | 13.8| 16.4 1.8
32 27 26 26 30 22| 18.5) 155} 158 19.6
32 27 26 26 28 23| 180 | 153 | 15.5 19.6
33 i 28 26 26 28 231 17.7| 15.5| 150 21
30 26 26 26 28 23| 17.6 | 15.3| 158 22
28 2 2 ... 22 [ieaeene 13.0 | 15.6 l.......
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Daily dwcharge, tn second-feet, of Fontana pipe line near Fontana, Calif., for the years
ending Sept. 30, 1919 end 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,
|
23 19.6 | 18.8 | 14.2 | 14.1 36 59 54 42 32 36 46
23 18.8 1 19.2 | 13.9| 13.1 38 59 52 41 31 36 46
22 18.6 | 19.5 | 14.4 | 12.8 43 53 52 41 32 37 46
21 19 26 15.7 | 12.4 47 54 52 41 32 37 46
21 18.4} 27 15 12.4 51 62 50 42 32 38 48
22 19.1 27 15.3 | 12.9 51 62| - 47 43 30 38 45
23 18,21 25 14.8 1 12 51 62 47 40 30 37 44
22 18.6 | 23 13.6 1 13.7 51 62 45 40 32 39 44
22 17.3 | 22 14.1| 18.9 49 58 48 39 32 39 “
21 18.7 | 21 14.8 | 22 50 59 48 39 29 40 45
20 19.5| 19.7 | 14.8 | 18.3 50 59 45 39 33 41 44
20 18.8 | 24 14,6 | 17.5 50 58 44 41 31 42 45
20 18.8 1 19.7 | 14.8 | 16.6 49 59 45 39 30 43 45
20 18,3 20 14,4 | 15.5 50 59 42| 40 30 42 45
20 18.2 | 19.7 | 14.4| 15.2 50 59 42 40 33 44 42
19 18 19.5 1 13.9 15.5 50 59 42 40 34 44 44
18.6 | 18.4 | 18.4 | 12.8| 16.4 51 59 40 38 35 44 46
18.5| 19 17.8 1 12.9| 16 51 59 42 37 36 45 44
18 19.7 | 17.2| 12.4| 32 &0 59 42 36 36 46 44
18.8 | 18.9| 16.4| 12.6 | 41 47 59 46 35 35 45 43
18,9 | 18.2| 16,6 | 12.8 | 48 37 59 47 35 35 46 42
16.2 ) 19.2 ] 16,1 ] 12.8| 55 33 58 42 35 35 45 42
16.4 | 19.7 | 16.2 | 12.9| 40 40 58 44 34 35 45 42
21 19.5 | 15.6 1 12.9| 44 54 51 46 32 33 45 40
17.6 | 19.2| 157 { 12.6 | 35 62 58 46 33 34 43 39
19.6 | 1811 14.4| 12.9| 30 62 56 46 34 34 47 42
20 15,2 14.6 | 13.4| 35 62 55 45 35 34 46 40
20 14.5| 13.8| 13.2| 34 62 55 45 34 34 45 42
20 17.9| 13.9| 13.5| 39 62 54 44 34 34 46 41
19.9 | 19.5 | 14.8 | 13.2|....... 62 54 44 33 33 47 41
21 ..., 14,8 | 13.6|....... 62 |....... 4 ....... 33 46 |.......

Monthly discharge of Fontana pipe line near Fontana, Calif., for the years 1919 and 1920,

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. Mean.
1918-19.

48 35 40.0 2,460
35 30 32.7 1,950
42 2 29.4 1,810
29 26 26.5 1,630
27 21 23.0 1,280
27 21 24.5 1,510
32 2% 28.3 1,680
27 22 24.6 1,510
22 13.9 19.4 1,150
18.0 13.0 15.9 978
17.7 13.7 15.6 959
22 11.8 15.6 928
48 11.8 24.6 17,800
23 16.2 20.1 1,240
19.7 14.5 18.5 1,100
27 13.8 18.9 1,160
15,7 12, 13.8 849
55 12.0 24.4 1,400
62 33 50, 4 3,100
62 51 57.9 3,450
54 40 45.7 2,810
43 32 37.7 2,240
36 29 32.9 2,020
47 36 42.4 2,610
48 39 43.6 2 590
62 12.0 33.9 24, 600
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Combined daily discharge, in second-feet, of Lytle Creek and Fonlana pipe line, near

Fontana, Calif., for the year ending Sept. 30, 1920.

Day. Oct. | Nov, | Dec. } Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
| SR 23 19.6 | 18.8 ) 14.2 | 14.1 49 61 54 42 32 36 46
2iieeannnnaenas 23 18.8 | 19.2 | 13.9 13.1 329 59 52 41 31 36 46
[ 2 22 18.6 | 19.5| 14.4, 128 143 53 52 41 32 37 46
L S, 21 19 56 15.7 | 12.4 73 54 52 41 32 37 46
;T 1 § 18.4 | 28 i 15 12.4 64 62 50 42 32 38 48
[, 22 19.1 27 15.3 ) 12.9 59 62 47 43 30 38 45
Teveneen eeeenen 23 18.2 1 25 14,8 | 12 54 62 47 40 30 37 4
T, 22 18.6 | 23 13.6 | 13.7 51 62 45 40 32 39 44
[ 22 17.3 | 22 14,1 189 49 62 48 39 32 39 44
100 21 18,7 21 14.8 | 22 56 61 48 39 29 40 45
) 5 20 19.5 1 19.7 14.8 | 18.3 56 60 45 39 33 41 44
120l 20 18.8 | 24 14.6 | 17.5 56 58 44 41 31 42 45
J S 20 18.8 | 19.7 | 14.8 | 16.6 50 63 45 39 30 43 45
Yo, 20 18.3 | 20 14,4} 15.5 51 63 42 40 30 42 45
) (R 20 18,2 | 19.7 | 14.4| 152 51 65 42 40 33 44 42
16 cceiiiaans 19 18 19.5, 13.9 | 155 52 67 42 40 34 44 44
YWeiiieaiea 18.6 | 18,4 18,4 | 12,8 16.4 55 62 40 38 35 44 46
18oeaa.. ...| 185 19 17.8 ( 12.9 | 16 53 62 42 37 36 45 44
19 s 18 19.7 | 17.2 0 12,4 32 50 61 42 36 36 46 44
) F . 18.8 | 18.9, 16.4 | 12.6 | 41 47 60 46 35 35 45 43
2 B, 18.9 | 18.2 | 16.6 | 12.8 | 49 58 60 47 35 35 46 42
2 16.2 | 19.2| 16.1| 12,8 92 92 58 42 35 35 45 42
b2 T 16.4 | 19.7 | 16.2 | 12.9| 87 | 104 58 44 34 35 45 42
b S, 21 19.51 156 | 129 69 100 51 46 32 33 45 40
25, it 176 | 19.2 | 15.7| 12.6 | 50 79 58 46 33 34 43 39
2. eieiaaans 19.6 1 18,11 14,41 12,9} 30 | 106 56 46 34 34 47 42
b1 20 15,2 14.6 | 13.4| 35 | 90 55 45 35 34 46 40
28..... PR 20 4.5 13.8| 13.2| 3¢ | 73 55 45 34 34 45 42
29 e sees| 20 179 | 13.9] 13.5| 39 66 54 44 34 34 46 41
b1 19.9 ) 19.5) 148 13.2 |....... 66 54 44 33 33 47 41
23 SO weeee] 21 |l 14.8 | 13.6 |...... l 66 |....... 4 |....... 33 46

Combined monthly discharge of Lytle Creek and Fontana pipe line near Fontana, Calif.,

Jor the year ending Sept. 30, 1920.

Discharge in second-feet.

Run-off in
Month. acre-feet.
Maximum. | Minimum. Mean.
23 16.2 20.1 1,240
19.7 4.5 18.5 1,100
56 13.8 19.9 1,220
15.7 12.4 13.8 848
92 12,0 28.7 1,650
329 47 75.7 4,650
67 51 59.3 3,630
54 40 45.7 2,810
43 32 37.7 2,240
36 29 32,9 2,020
47 36 42,4 2,610
48 39 43.6 2, 590
329 12.0 36.5 26, 500
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CAJON CREEK NEAR KEENBROOK, CALIF.

Location.—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.

REecorDs avarLaBLE.—December 26, 1919, to September 30, 1920.

GaAgE.—Stevens continuous water-stage recorder in concrete well and house on left
bank.

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

CHANNEL AND coNTROL.—Gravel, shifts slightly. Artificial control of boulders and
concrete 5 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
4.61 feet at 10 a. m. March 22 (discharge from extension of rating curve, 740 second-
feet); minimum stage, from water-stage recorder, 1.05 feet at 7.30 p. m. June 25
(discharge, 0.05 second-foot).

DiveErsioNs.—None above gage. Muscupiabe Land & Water Co. diverts entire
flow of Cajon and Lone Pine creeks at their junction during irrigating season.

RecuratioNn.—None.

Accuracy.—Stage-discharge relation changed frequently. Rating curves, covering
short periods of time, fairly well defined. Water-stage recorder operated satis-
factorily throughout year. Daily discharge ascertained by applying mean daily
gage height to rating curves or rating tables, by interpolation between measure-
ments, and by shifting-control method. Records good.

Discharge measurements of Cajon Creek near Keenbrook, Calif., during the year ending
Sept 30, 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. | Date- Made by— height. | charge.
Feet, | Sec.ft. ) Feet. | Sec.ft.
Dec. 5 | Ebert and Oliver....... 1.49 13 Mar. 19 | Ebert and Oliver....... 1.43 8.5
Jan, 5 | Jarrett Oliver.......... 1.33 3.6 22 | Jarrett Oliver.......... 2.74 182
2 1.33 3.3 24 . .74 29
1.32 3.5 25 26
1.32 3.5 26 4
1.33 3.3 28 29
Feb. 1.33 3.1 29 21
1.52 12 || Apr. 2 14
1.48 9.5 6. 11
1.36 4.4 9. 9.9
1.35 4.0 13 9.1
1.60 17 21 10
L75 27 28 8.4
1.56 14 May 6 6.9
Mar. 1.63 21 13 5.7
1.86 44 19 5.2
1.60 18 July 20 2.3
1,48 11 Aug. 4 2.1
1.40 6.7 || Sept. 11 2.1
1.48 11

22925—23—wsp 511——6
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Daily discharge, in second-feet, of Cajon Creek near Keenbrook, Catif., for the year ending
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LONE PINE CREEEK NEAR EKEENBROOK, CALIF.

Locarion.—In SW. } sec. 12, T. 2 N., R. 6 W., 50 feet above Atchison, Topeka &
Santa Fe Railway bridge, 100 feet above junction of Lone Pine and Cajon creeks,
and 1 mile north of Keenbrook, San Bernardino County.

DrAINAGE AREA.—Not measured.

REcORDS AVAILABLE.—December 26, 1919, to September 30, 1920.

Gage.—Stevens continuous water-stage recorder in concrete well and house on left
bank 50 feet above railway bridge.

Di1sCHARGE MEASUREMENTS.—Made from timber footbridge at the gage or by wading.

CHANNEL AND coNTROL.—Bed consists of gravel and small boulders; shifts at all stages.
Artificial countrol for.medium and high stages is built of boulders cemented to-
gether, 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,
2.70 feet at 10 a. m. March 22 (discharge, from extension of rating curve, 280
second-feet); minimum discharge, 0.4 second-foot during August and September.

Diversions.—None above gage. Muscupiabe Land & Water Co. diverts entire flow
of Lone Pine and Cajon creeks through a pipe line, 100 feet below gage, during
irrigating season.

ReaevurarioN.—None.

Accuracy.—Stage-discharge relation changed frequently. Rating curves, covering
short periods of time, poorly defined. Water-stage recorder operated satisfac-
torily except for period June 27 to July 6. Daily discharge ascertained by apply-
ing mean daily gage height to rating curves and by interpolating between meas-
urements. Records fair.

Discharge measurements of Lone Pine Creek near Keenbrook, Calif., during the year end-
ing Sept. 30, 1920.

G - G Di

Date. Made by— heiag e chgi%e. Date. Made by— heiag%xet. charsée.
Sec. -ft Feet. | Sec.-ft.

Jan. 0.6 || Mar. 22 1.32 24
.8 24 .84 1.0
.5 25 .82 1.0
.6 28 .73 1.2
7 29 .74 L0
! .6 Apr. 2 74 .9
Feb. ) .6 6 .73 .8
i 1.0 9 .71 .8
.5 13 .70 .8
L0 21 .68 .8
1.4 28 .68 .8
Mar. 1.5{l May 6 .68 1.0
2.4 13 .67 .8
1.0 19 .66 .8
.8 || July 20 .63 .5
.81l Aug. 4 .63 .5
l.Sl) Sept. 11 |..... .62 .4
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Daily discharge, in second-feet, of Lone Pine Creek near Keenbrook, Calif., for the year
ending Sept. 30, 1920.

Day. Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. »
0.6 0.6 2.1 0.9 0.8 0.7 0.6 0.5 0.4
.6 .6 12 .9 .8 .7 .6 .5 4
.6 .6 1.2 .9 .8 .7 .6 .5 .4
.6 .6 1.0 .8 1.0 .7 .6 .5 .4
.6 .6 .9 .8 L0 .7 .6 .5 4
.6 .6 .8 .8 .9 .7 .6 .5 4
.6 .6 .8 .8 .9 .7 .6 .5 .4
.6 .8 .8 .8 .9 W7 .6 .4 .4
.6 1.0 .8 .8 .9 .7 .6 .4 .4
.6 1.3 .8 .8 .8 .7 .6 .4 .4
.6 .5 .8 .8 .8 .7 .5 .4 .4
.6 .5 .8 .8 .8 .7 .5 .4 .4
.6 .5 .8 .8 .8 .7 .5 .4 .4
.6 .5 .8 .8 .8 .7 .5 .4 .4
.6 .4 .8 .8 .8 .7 .5 .4 .4
.7 .4 1.4 .8 .8 .7 .5 .4 .4
7 .4 .9 .8 .8 .7 .5 .4 .4
W7 .4 1.0 .8 .8 W7 .5 .4 .4
.7 .6 1.1 .8 .8 .7 .5 .4 .4
.7 1.9 1.2 .8 .8 .6 .5 .4 .4
7 1.2 3.3 .8 .8 .6 .5 .4 .4
7 12 32 .8 .8 .6 .5 .4 .4
.6 1.1 2.5 .8 .8 .6 .5 .4 .4
.6 1.0 1.2 .8 .8 .6 .5 .4 .4
.6 .9 .8 .8 .8 .6 .5 .4 .4
.6 .9 2.1 .8 .8 .6 .5 .4 .4
.6 .9 1.2 .8 .8 .6 .5 .4 .4
.6 1.0 1.2 .8 .8 .6 .5 .4 .4
.6 1.1 1.0 .8 .8 .6 .5 .4 .4
6 . 1.0 .8 .7 .6 .5 .4 .4
.6 .. L0 |....... [ A N .5 I PO .

Monthly discharge of Lone Pine Creek near Keenbrook, Calif., for the year ending Sept.

30, 1920.
Discharge in second-feet. Run-off
Month. . 15; "

Maximum. | Minimum. | Mean, | 207"
December 26-81. ... ....oiie ittt 3.6 3.6 0.60 7.1
January...... .7 .6 .62 3.1
February . 12 .4 1.16 66.7
March.. 32 .8 2.52 155
April. .9 .8 .81 . 2
May.. 1.0 .7 .82 50. 4
June. 7 .6 . 39.3
July.. .6 .5 .53 32.6
August... .5 .4 .42 25.8
September... .4 .4 .40 23.8

The period. . ....ociiiieiiiiiraeinaeieneaannnealarnrencareafoaneemaeneafinianaaanan 487

SAN JACINTO RIVER NEAR ELSINORE, CALIF,

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

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

RECORDS AvATLABLE.—January 1, 1916, to September 30, 1920.

Gace.—Vertical staff in two sections on right bank about one-fourth of a mile above
highway crossing; read by W. L. Wilhite.

DISCHARGE MEASUREMENTs.—Made from railway bridge three-fourths of a mile
below gage or by wading.

CHANNEL AND CONTROL.—Gravel and small boulders; practically permanent. One
channel at all stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 1.40 feet at 10 a. m. March 17 (discharge, 6.5 second-feet);
stream practically dry October 1 to November 16 and May 12 to September 30.

Maximum stage recorded during year ending September 30, 1920, 3.26 feet
at 2 p. m. March 27 (discharge, 234 second-feet); stream dry for several months.

1916-1920: 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.

DrversioNs.—The Temescal Water Co. diverts water for irrigation above the station.
Wateris also diverted above San Jacinto for irrigation.

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

Accuracy.—Stage-discharge relation not permanent. No measurements were made
in 1919 and the rating curve for the previous year was used. Ten measurements
in 1920 determine a new curve fairly well defined, differing slightly from the old
below 50 second-feet, and with an increasing difference above that point. Gage
read to hundredths once daily; numerous gaps in the record. Daily discharge as-
certained by applying gage height to rating table and interpolating for days on
which gage was not read. Records fair.

Discharge measurements of San Jacinto River near Elsinore, Calif., during the year
ending Sept. 30, 1920.

[Made by F. C. Ebert.]

Gage Dis- Gage Dis- Gage Dis-
Date. heiﬁlt. charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Sec.-ft. Feet. | Sec.ft.
1.14 a (.05 128 | Apr. 23........ 1.8 33
3.10 | 205 107 30........ 1.31 1.9
1.21 .9 62
1.16 a.3 51

a Discharge estimated .

Daily discharge, in second-feet, of San Jacinto Rwer near Elsinore, Calif., for the years
ending Sept. 30, 1919 and 1920.

Day. Nov. | Deec. Jan. Feb. Mar. | Apr. | May.
1918-19.
0. 0. 0. 1. 0.6 0.2
. 3. 1 .5 .1
2. 1. .5 .1
1. 1 .5 .1
1. 1 .5 W1
1 .5 .1
1. .5 .1
1L L .5 .1
1 1. .5 .1
.5 .1
.5 .1
3. N PO
1. 2
. 2l
2
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Daily discharge, in second-feet, of San Jacinto River near Elsinore, Calif., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Nov. | Dec. Jan. Feb. | Mar. | Apr. | May.
........ 0.5 1.4 87 1.7
.5 1.4 73 1.4
L5 214 69 1.1
.6 99 84 .8
2 .6 35 84 .6
3 .d 12 84 .5
.8 3.0 7.0 84 .8
.8 50 1.4 84 .5
.8 7.0 1.1 60 .4
.7 5.5 L7 49 .3
.6 L4 1.7 78 .3
.5 L1 1.2 | 107 .2
.5 .8 .6 45
. .6 .5 42
.5 .5 36
.5 ) 83
.3 .61 130
.3 .61 102
.5 .6 73
.6 .6 62
.8 48
3.5 96
1.4} 145
53 214
8.5 | 130
55| 182
2.3 | 234
20| 18
1.7 | 137
........ 122
........ 87

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

Monthly discharge of San Jacinto River near Elsinore, Calif., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. ¥ acre-feet.
Maximum. | Minimum. Mean.
1918-19.
NoOvember. . ..oiiiiriiiiiiieniiiiiacenamaaeaneanannnnn 0.5 0.0 0.17 10.1
1.2 L2 .48 29.5
7 5 .62 38.1
3.0 .6 1.32 73.3
6.5 .6 1.69 104
.6 .1 .31 18.4
.2 .0 .04 2.5
6.5 0 .38 276
January. .8 .0 .22 13.5
February 53 .3 3.76 216
March.............. . 234 .5 63.3 3,890
April....o.......... . 130 2.0 57.4 3,420
F: 3 2PN 1.7 .0 17.2
The year 234 -0 10.4 7,560

NotE.—No flow during months for which no record is given.
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ELSINORE LAKE AT ELSINORE, CALIF,

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

RECORDS AVAILABLE.—December 1, 1915, to September 30, 1920.

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 sea level. The location has been changed frequently in order to accommo-
date the rising or receding of the lake. The published elevations may be reduced
to mean sea level by adding 1,200 feet.

Elsinore Lake overflows only during and after years of heavy rainfall. Temescal
Creek is the high-water outlet for the lake. The heavy rains during the winter 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
latter date. A history of the lake is published in United States Geological Survey
Water-Supply Papers 426, 429, and 441.

Daily gage height, in feet, of Elsinore Lake at Elsinore, Calif., for the years ending Sept. 30,
1919 and 1920.

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

1918-19.
1 .ee
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Daily gage height, in feet, of Elsinore Lake at Elsinore, Calif., for the years ending
Sept. 80, 1919 and 1920——Continued.

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

1919-20.

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 Edjson 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.—January 25, 1917, to September 30, 1920. (Discharge meas-
urements only, May 31 to September 4, 1916.)

GaGgeE.—Gurley graph water-stage recorder, in concrete well and house, on left bank
at north end of highway bridge.

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

CHANNEL AND CoNTROL.—Coarse gravel and small boulders; shifting during high
stages. One channel except at extreme floods when left bank is overflowed.
A concrete control 30 feet below gage, was completed July 23, 1919.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 1.42 feet at 6 p.m. November 26 (discharge, 1.6 second-
feet); minimum stage for year not known; discharge estimated 0.1 second-foot
for periods during August and September.

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 2.89 feet at 2.30 a. m. March 2 (discharge, 99 second-feet); minimum
discharge, 0.2 second-foot August 23 and 24, and September 1 to 5.

1917-1920: Maximum stage, from water-stage recorder, 4.00 feet at 3 p.m.
March 7, 1918 (discharge, 362 second-feet); minimum stage not known (discharge
estimated, 0.1 second-foot) for periods during August and September, 1919.

Diversions.—The Southern California Edison Co. diverts water, about 1 mile above
the station, for power development. (See p. 84.)
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REGULATION.—None.

Accuracy.—Stage-discharge relation not permanent until concrete control was con-
structed. On account of slight changes in the control, three fairly well defined
rating curves were used before September 30, 1919. Measurements made since

+ define an excellent curve. Daily discharge ascertained by applying to the rating
table mean daily gage height determined by inspecting recorder graph. Several
short gaps occurred in the gage-height record; discharge for these periods was in-
terpolated, or estimated from records of flow on adjacent streams. Records good.

CoorERATION.—Water-stage recorder inspected by employee of Southern California
Edison Co.

Discharge measurements of San Antonio Creek near Claremont, Calif., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918, Feet. | Sec.ft. 1920. Feet. | Sec.ft.
Oct. 16 | H.J. Tompkins........ 1.02 0.8 Jan. 3| C. W.S0pP.cvceeuacnnnn 1.46 0.5
Dec. 17 |..... s 1 S 1.20 1.0 || Feb. 23 |..... do 1.96 10.2
2.65 7.2
1919, 2,22 29
Feb. 17 | So% and Tompkins.... 1.2 2.10 18.9
Mar. C.'W. Sopp .9 2,12 21
Apr. .9 2.10 20.2
Ma, .8 2.37 40.2
June .3 2.16 23.5
July .1 1.86 6.2
A July 12 C.W. S(‘)ip&:: ...... 1.48 .8
Aug. .2 (| Aug. 9 Sop}) and Tompkins.. 1.46 5
Sept. .11/ Sept. 6 | H.J. Tompkins........ 1.46 .5
Nov. .4
Dec. 2.8

Daily discharge, in second-feet, of San Antonio Creek mnear Claremont, Calif., for the
years ending Sept. 30, 1919 and 1920.

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

1918-19.

<

-
>
.
.
.
.
.
.
WO WOLCLL ©OWWWon NN WL L WWRw
ol

;D©<°<°© COLLCY DEOLLCL COELCELL CRLOL QLOELCOCo
(=
e
(=1
134

. e
©EC OO NHFNN NN i =DM DRI

QUG WD~ ~OO0® COOBE ©OEee SOVe©
=

COCOOD CLLLL LLLELCREL LOOLELE LELCePPLe CLeLeoo
S

WK NN NN RN RDRNNDN DN

2]

H

|l i
et o

NN NON NN NDN

P e
=Wt GrorUtgrt ot

R

OO HHEEHNDN NDRNNND NDWWWhe o000 Coooe

—

COCOCO OO COOOD OO
——
P . P T S « s e
WNONWW W ROt Gt Bal-lal~1 WX O

I
PG 0N 0NN WWENWM WO ©OCOO

e e e e e

« e e

¥ R

L
L
1
1.
1.
1.
L
1
1
L
1.
1.
L
1
1
1.
L
1.

R RINORON) e ke hD RO BRI RN RO RO DO RO LD

e e

DL LVEL COCOD OOODD OO0 OOO0COD Ooooo

[l al el el el k-l kel s el 0 200 2t i ot gt ol o

RN

[
-
'
.
.
.
.
=



82 SURFACE WATER SUPPLY, 1919 AND 1920, PART XI

Daily discharge, in second-feet, of San Antonio Creck near Claremont, Calif., for the
years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.4 0.9 0.7 0.5 0.4 11 21 27| 16 0.9 0.5 0.2
.4 1.0 .6 .5 .4 85 22 20| 15 9 .5 .2
.4 1.1 .7 .5 .5 74 25 28| 14 9 .5 2
.3 .9 2.3 .5 .5 64 26 2| 12 .9 .5 .2
.4 L0} 21 .5 .5 60 29 25| 12 .9 .5 .2
.3 .8 2.4 .5 .5 57 32 241 11 .9 .5 .3
.3 .6 L8 .5 .5 57 35 24 9.0 .8 .5 .3
.3 .3 1.4 .5 .6 43 40 25 8.0 .7 .4 .3
.3 .3 1.1 .5 .0 39 44 25 7.5 .7 .4 .4
.3 .3 1.0 .4 .6 35 47 25 7.0 .7 .4 .4
.3 .3 .8 .4 .7 31 47 25 6.0 .6 .4 .4
.3 .3 .7 .4 .7 29 47 24 5.0 .6 .3 .3
.3 .3 .7 .5 .7 27 47 24 4.8 .6 .3 .4
.3 .3 7 .5 .7 25 46 23 4.8 .6 .4 .3
.3 .3 a .5 .7 22 47 23 4.0 .6 .4 .3
.3 .3 7 .5 7 23 46 23 3.9 .6 .3 .4
.3 .3 .7 .5 .7 44 21 2.8 .6 .3 .3
.3 .3 W7 .5 .8 19 42 21 2.1 .6 .3 .3
.3 .3 7 .5 1.3 16 39 21 1.7 .6 .3 .3
.3 .3 .6 .5 1.8 15 37 21 L5 .6 .3 .3
.3 .3 .6 B 37 18 36 23 1.2 .6 .3 .3
.3 .3 .6 5 12 32 34 24 1.2 .6 .2 .4
.31 .3 .6 5 14 25 33 21 1.2 .6 .2 .5
.5 .3 .5 .5 9 20 33 21 1L1. 5 .2 .6
1.7 .3; .5 .5 5 20 33 20 L1, .5 .3 .6
2.0 1.4 .5 .5 3.9 25 33 19 1.1 .5 ] .6
1.7 2.8 .5 .5 23 30 18 1.1 4 .3 .5
1.6 1.5 .5 .5 21 28 19 1.1 .4 .3 .5
L2 L1 .5 .4 27 19 1.1 .4 .3 .5
1o .9 .5 .4 21 26 19 1.0 .4 .3 .4
I N P, .5 .4 21 J....... 18 euennnn .4 I 1 PR

NoTE.—No record Oct. 6-10, Nov, 3-4, 17, 19-22, 1918; Jan, 19-27, Mar. 8-14, June 9 to July 23, Aug. 3-7,
24-31, Sept. 1-10, 19-29, Oct. 11 to Nov. 7, Nov, 14-29, Dec. 13-31, 1919; Jan. 1-2, 9-11, May 8, f3—14, July
18-21, and 30, 19é0; discharge interpolated, or estimated chiefly from records of San Gabriel River.

Monthly discharge of San Antonio Creek mear Claremont, Calif., for the years ending
Sept. 80, 1919 and 1920.

Discharge in second-feet. .
Run-off in
Month, acre-feet.
Maximum, | Minimum, Mean. .
1918-19.
October....vcaveeiennnnnn. e eeeeeeaneceenanaannaeaan 0.9 0.8 0.84 51.6
1.5 .9 1.08 64.3
1.5 1.0 1.14 70.1
1.0 .9 .98 60.1
1.4 .9 L1 61.6
1.0 .9 .93 57.2
1.0 .9 .90 53.6
9 .8 .83 510
.9, .2 .59 35.1
y .2 .2 .20 12.3
AUZUSE. oo cececcceacaeacaenaaneananannan 2| .1 .18 11.1
September .9 .1 .25 14.9
L5 ] .1 .75 543
................................................ 2.0 3 .58 35.
2.8 3 .65 38,5
......................... 2.4 5 .87 53.4
.................... .5 .4 .48 20.5
................................... 14 o4 2.53 146
....................................... 85 11 32.3 1,990
47 21 35.9 2,140
................................... 29 18 22.7 1,
16 1 5.31 316
.9 .4 .63 38.9
.5 .2 36 21.8
.6 .2 36 21.7
The year 8 | .2 8.58 6,230
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Combined daily discharge, in second-feet, of San Anionio Creeck and Southern California
Edison Co.’s canal near Claremont, Caiif., Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

1. 11 11 11 11 10 10 11 16| 12 85 7.0 6.0

2 11 11 1 11 10 10 11 16| 12 8.5 7.0 6.0

3 12 11 11 11 10 10 11 16 12 8.5 7.0 6.0

4 12 11 11 11 10 10 i1 16 12 &5 7.0 6.0

5 12 n 11 11 10 10 11 16 | 11 8.0 7.0 6.0

6 12 11 11 11 10 10 11 16 11 8.0 6.5 6.0

7 12 11 14 10 10 11 11 16 | 11 8.0 7.0 6.0

8 12 11 12 10 10 10 12 151 11 8.5 7.0 6.5

g 12 i1 12 10 10 10 12 15 11 8.0 7.0 6.0

11 11 12 10 10 10 12 15| 11 8.0 6.5 6.0

11 10 11 10 13 10 13 15) 11 8.0 6.5 6.0

11 10 1 10 11 10 14 14| 11 8.0 6.5 6.0

12 11 11 10 11 10 14 141 11 8.0 6.5 6.0

12 11 11 10 10 10 15 14} 11 &0 6.5 6.0

12 11 1 10 10 10 15 14| 10 8.0 6.5 6.0

12 1 1 10 10 10 15 14| 10 80 6.5 5.5

12 11 - 11 10 10 10 15 14| 10 7.5 6.5 6.0

12 12 11 10 10 10 16 14| 10 7.5 6.5 5.5

12 11 11 10 10 11 16 14 9.5 7.5 6.5 5.5

12 11 11 10 10 11 16 141 10 7.5 6.5 6.0

12 11 12 10 10 11 16 14 9.5 7.5 6.5 6.0

12 11 11 10 10 11 16 13 9.5 7.5 6.0 5.5

12 11 11 10 10 10 16 13 9.5 7.5 6.0 6.0

12 12 11 10 10 11 16 13 9.0 7.0 6.5 6.0

12 12 11 10 10 11 16 13 9.0 7.5 6.5 6.0

11 12 11 10 1 17 13 9.0 7.5 6.0 6.0

11 11 11 10 11 17, 12 9.0 7.5 6.0 7.0

11 11 11 10 11 17 13 8.5 75 6.5 6.5

11 11 11 10 11 17 13 &5 7.0 6.5 8.0

1 11 11 10 11 16| 12 85 7.0 6.5 7.0

b 5 S 11 11 b ) O P 12 |....... 7.0 6.0 .......
7 7.5 7.5 7.5 7.5 59 | 48 25 17 14
7 7.5 7 7.5 7.5 61 | 47 25 17 13
7 7.5 7 8 7.5 60 | 46 23 17 13
7.5 7.5| 13 8 8 58 | 44 23 16 13
6.5 7.5 10 8 7.5 57 | 44 23 16 13
6.5 7 1 8 7.5 56 | 43 22 16 13
6.5 7.5 9.5 8 7.5 56 | 41 22 16 13
6.5 7 9 8 9 57| 40 21 16 13
6.5 7 &5 8 9 57| 40 21 16 13
10. 7 7 8 8 8 57| 39 20 16 13
i1 6.5 6.5 8 7.5 8.5 57 38 20 16 13
1 6.5 7 8 7.5 8 56 | 37 21 16 13
1 6.5 7 8 8 8 5 | 37 20 16 13
1 6.5 7 8 75 8 55 | 37 20 15 13
1 6.5 6.5 8 8 8 551 36 20 15 13
16 6.5 6.5 8 8 8 55| 36 20 15 13
¥ 7.5 7 8 8 8 53] 35 20 15 13
1 7 7 8 8 8 53| 34 19 15 13
1 7 7 8 8 10 531 33 19 15 12
20. 6.5 6.5 8 7.5| 10 53| 33 18 14 12
21 6.5 7 8 7.5 12 55| 31 19 14 12
2 6.5 6.5 8 8 27 56 | 31 19 14 12
23 6.5 7 8 8 35 51 30 18 14 12
24 8 6.5 7.5 8 30 53| 30 18 14 12
25 8 7 8 7.5 26 52| 28 18 14 12
26 8.5 8.5 7.5 751 25 51| 28 18 14 12
27 8.5 9.5 8 7.5 24 50| 28 18 14 12
2 8 8.5 7.5 75| 26 51| 28 18 14 12
29 8 7.5 7.5 7.5| 26 51| 27 17 14 12
30 7.5 7.5 7.5 7.5 511 26 17 14 12

3 (3 N 7.5 7.5 50 |...... g 17 14 ceone
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Combined monthly discharge of San Antonio Creek and Southern California Edison Co.’s
canal near Claremont, Calif., for the years ending Sept. 30, 1919 and 1920.

[Drainage area, 16.9 square miles.]

Discharge in second-feet. Run-off,
Month, Per
Maximum. | Minimum. ;| Mean. sgnlhare Inches. Acre-feet.
e.
1918-19.

Qctober.......cooiiiiiiiiiaa.. 12 11 11.6 0.686 0.79 713
November.............. . 12 10 L1 . 657 .73 660
December............... . 14 11 11.2 . 663 .76 689
January.....c..eceeennn. . 11 10 10.3 . 609 .70 633
February................. . 13 10 10.2 . 604 .63 566
March........oooeina..s . 11 10 10.4 .615 .7 640
April. .ol R 17 11 14.2 . 840 .94 845
16 12 14.2 .840 .97 873
12 8.5 10.2 .604 .67 607
8.5 7 7.8 . 462 .53 480

7 ) 6,55 .388 .45
8 5.5 6.10 ,361 .40 363
17 5.5 10.3 609 8.28 7,470
8.5 6.5 7.05 417 .48 433
9.5 6.5 7.22 427 .48 430
13 7 8.24 488 .56 507
8 7.5 7.77 460 .53 478
35 7.5 13.6 805 .87 782
107 34 54.7 3.24 3.74 3,360
74 45 63.1 3.73 4,16 3,750
61 50 54.7 3.24 3.74 3,360
48 26 35.8 2,12 2,36 2,130
25 17 20 1.18 1.36 1,230
17 14 15.1 . 893 1.03 928
14 12 12.6 .746 .83 750
107 6.5 25.0 1.48 20. 14 18,100

SOUTHERN CALIFORNIA EDISON CO.’S CANAL NEAR CLAREMONT, CALIF.

Location.—In NW. % sec. 1, T. 1 N., R. 8. W., at weir in tailrace of Sierra power
house, on San Antonio Creek, 1} miles below intake and 8 miles northeast of
Claremont, Losg Angeles County.

RECORDs AVAILABLE.—January 1, 1917, to September 30, 1920.

Gace.—Hook gage which indicates head on weir; read by B. F. Campbell, operator
at power house.

DiscaareE.—Computed from head on 10-foot rectangular weir.

Accuracy.—Gage is read at 8 a. m. and 4 p. m. Discharge computed from weir
table by observer. Records good.

CoorerATION.—Records furnished by Southern California Edison Co.

This canal diverts water from San Antonio Creek in SE.} sec. 25, T. AN., R.8 W,,
1 mile above gaging station on San Antonio Creek near Claremont. The water is
used for the development of power at the Sierra power house, and then returned
directly to creek.
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Darly discharge, in second-feet, of Southern California Edison Co.’s canal near Clare-

mont, Calif., for the years ending Sept. 30,/ 1919 and 1920.
1
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. || May. | June. | July. | Aug. | Sept.
1918-19.
) P 10.2{ 10.0 9.8 9.9 9.4 9.1] 10.2) 153 1.2 8.3 7.0 5.9
| O 10.4 | 10.0 9.8 9.8 9.2 9.0 100 151} 110 8.1 6.8 6.0
[ 10.9 | 10.0 9.8 9.9 9.1 9.2 10.0 || 15.2 [ 10.8 8.3 6.9 6.0
[ 111 10.3 9.6 9.8 9.1 9.0/ 10.2 ) 1501 10.7 8.1 6.8 6.0
Bevencennneaae| 10,9 10.3 9.6 9.7 9.1 9.0 10.4 | 14.8| 10.6 8.0 6.8 6.0
B 1.9 10.2 9.8 9.7 9.0 9.0] 10.5] 147! 10.6 8.0 6.1 6.0
Y O 10,8 10.1 | 12.2 9.5 9.0 9.0 | 10.8§ 14.6 | 10.6 7.9 6.6 5.8
| S, 10,7 | 10,0 | 10.7 9.5 8.8 9.0 1L1] 143 10.5 8.1 6.6 6.4
L S 10.8 9.8 10.6 9.4 8.8 9.0 1.2 142} 10.3 7.8 6.7 6.0
) L 10.5 9.7 | 10.4 9.6 9.1 9.0| 11.,5] 142} 10.2 7.8 6.4 6.1
|5 R 10.6 9.5 10.2 9.4 1 1.7 9.0 123 13.9 10.2 7.8 6.4 6.0
120 i, 10.5 9.6 10.1 9.5 9.6 8.9 12.6 | 13.7| 10.0 7.6 6.5 6.0
J & TR 10,9 10.1| 10.0 9.4 9.3 9.2 13.3] 13.6 | 10.1 8.0 6.4 5.7
) ¥ S 10.9 9.9 10.1 9.2 9.2 9.3 13.9{ 13.5 9.9 7.6 6.3 5.9
15, e 1.1 9.9 | 10.1 9.1 9.1 9.4 142 13.4 9.7 7. 6.4 6.0
16, e 110 9.8 10.1 9.4 8.9 9.5 1451 13.2 9.6 7.6 6.1 5.6
) ¥ 111 9.7 10.2 9.3 8.9 9.6 1457 13.1 9.5 7.5 6.1 5.7
) ¢ T 11,2 1L1; 10.4 9.4 9.0 9.4 15.0 ] 13.0 9.5 7.4 6.3 5.5
| 10.9 9.9 | 10.2 9.4 9.2 9.7 151 129 9.2 7.3 6.3 5.5
b 1.2 9.8 10.4 9.4 9.1 9.8 151 12.9 9.3 7.5 6.3 58
b1 S 1.0 9.5 10.5 9.3 9.0 9.7 15.2| 12.8 9.2 7.3 6.4 5.8
220 i, 10.9 9.5 | 10.3 9.3 9.0 9.8( 15.3| 12.6 9.0 |* 7.3 6.0 5.5
b R 10.8 9.6 10.3 9.3 9.1 9.3 153} 12.5 89 7.1 6.1 6.0
24 il 10.8} 10.3 | 10.4 9.2 9.2 9.9 1551 12.4 8.7 6.9 6.2 5.7
b T 10.8 [ 10.3 | 10.1 9.2 9.2 9.7 154 121 8.7 7.1 6.3 5.8
2. i, 10.6 | 10.1| 10.3 9.1 9.0 9.7 16,21 119 8.5 7.1 6.0 5.8
b1 O 10.5 9.7} 10.2 9.2 9.1 9.8 159} 11 8.5 7.1 6.0 6.4
28, i, 10.4 9.8 10.3 9.3 9.1 9.9( 15.7( 119 85 7.1 6.1 5.8
b N 10.3 9.8 10.2 9.2 9.9 15,5 119 8.3 6.8 6.1 7.3
30 ecieaanann, 10.1 9.8 10.1 9.1 9.9 152 1.7 8.3 7.0 6.2 6.3
Bl 101 |.e....t 9.9 9.8 9.9 [......d 1.5 [.oo.... 6.8 6.1 [.o.....
1919-20

| 6.4 6.8 6.6 7.2 7.21 21.6| 24 32 32 24 16.5 13. 4

2 e 6.8 6.4 6.6 7.2 7.0 22 24 32 32 24.1| 16.2 13
F J 6.6 6.4 6.4 7.4 7.2 217 25.4| 32 32 22.3 | 16.2 12.7
4o, 7.0 6.4 | 10.6 7.6 7.5 22 25.3| 32 32 22.2| 15.9 12.8
[ S 6.3 6.4 8.3 7.3 7.0 | 22.2} 26.2|| 32 32 22 15.9 12.8
[ 6.3 6.4 8.3 7.3 7.1 22,1 25.9|] 32 32 21.6 | 15.7 12.8

O 6.3 6.8 7.6 7.4 7.0 | 12,5 26.4|} 32 32 20.9 | 15.7 13
- N 6.4 6.5 7.4 7.4 8.4/ 2.3 26 32 32 20.6 | 15.5 12.8
| 6.4 6.5 7.4 7.3 8.4 | 2L5| 26.2|| 32 32 20.2 | 15.5 12.6
I (L R 6.5 6.6 7.2 7.4 7.6 21 26.4|| 32 32 19.8 | 145 12.8
o 6.2 6.2 7.4 7.3 7.6 215 26.4|| 32 32 19.6 | 15.4 12.7
12 .l 6.2 6.9 7.2 7.3 7.4 | 21.3 | 26.5|] 32 32 20 15.4 12.6
J L SO 6.0 6.5 7.4 7.3 7.3 2.7 26.3|| 32 32 19.9 [ 15.2 12.4
4. ... 6.4 6.6 7.1 7.2 7.3 | 22.4| 26.5|| 32 32 1971 15 12.6
) & . J0 6.2 6.4 7.2 7.3 7.4 22.41 26,2 32 32 19.4) 15 12.6
6., " 6.2 6.4 7.3 7.4 7.11 22,4 | 26.9/| 32 32 19.2 | 149 12.6
) 7.0 6.5 7.4 7.3 7.2 | 2.6 | 27.8|] 32 32 19 14.5 12.5
18 eeiianannns 6.8 6.7 7.2 7.3 7.2 22.6 | 27.8|| 32 32 185 14.3 12.3

19 .l 6.6 6.6 7.2 7.4 8.4 | 22.6 | 27.8/| 32 31.7 | 18.6 | 14.3 12
20t 6.2 6.2 7.3 7.2 8.2 226 27.8/] 32 31,1 17.8 | 14 11.7
b SN 6.1 6.5 7.2 7.2 83| 23.1| 27.8| 32 29.8 | 18 14.1 1.7
22 i 6.0 6.1 7.2 7.4 141 | 23.6 | 27.8| 32 20.7 ) 18.2| 14 11.9
b S 6.4 6.6 7.4 7.5 20.21 23.8| 27.8/| 32 286 | 17.7| 13.9 1.7
A ........ eeeed 7.6 6.4 7.2 7.3 20.5} 23.6] 27.8| 32 29.4| 17.9| 13.8 11.9
b S, 6.2 6.5 7.3 7.21 21 23.9] 27.8) 32 27.3 ) 17.8 | 14.2 11.9
26..... cecoavace 6.6 7.3 7.2 7.2 20.7| 2.9 27.8| 32 26.9 | 17.6 | 14.1 11.7
b7 P, 6.7 6.5 7.3 7.2 211 23.8% 29.9| 32 27 17.8 | 13.8 1L5
P T 6.2 6.8 7.1 7.1 21.4| 23.6| 32 32 26.7 | 17.4) 13.7 11.4
- R, 6.6 6.6 7.1 7.0 214} 24 32 32 25.8| 16.7 | 13.6 1.5
30euinniiannnnn 6.3 6.7 7.2 70 {eacens 23.81 32 32 25.1] 16.8 13.5 1.1
B3 SRR 6.8 |eacannn 7.2 (3 5 PR 24 f....) ] 32 ...l 16.7 | 13.3 |eaeenns
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Monthly discharge of Southern California Edison Co.’s canal near Claremont, Calif.,
Sfor the years ending Sept. 80, 1919 and 1920.

Discharge in second-feet.
. Run-off in
Month, acre-foet.
Maximum. { Minimum. | Mean.
11.2 . 10.1 10.8 664
11.1 9.5 9.94 591
12.2 9.6 10.2 627
9.9 9.1 9.43 580
11.7 8.8 9.19 510
9.9 8.9 9.41 579
16.2 10.0 13.4 797
15.3 11.5 13.3 818
11,2 8.3 9.67 575
8.3 6.8 7.55 464
7.0 6.0 6.37 392
7.3 5.5 5.94 353
16.2 5.5 9.60 6, 950
7.6 6.0 6. 46 397
7.3 6.1 6. 54 389
10.6 6.4 7.37 453
January.... 7.6 7.0 7.28 448
February.. .- 21.4 7.0 1.0 633
). 4 « N 24 12.5 22.3 1,370
April.. eee 32 24 27.3 1,620
May... 32 32 32 1,970
June.. 32 25.1 30.5 1,810
July... 24.1 16.7 19.4 1,190
August........ e 16.5 13.3 14.8 910
September. ..vuieieiiriiiiieanricatctcocntroanscncanona 13.4 11.1 12.3 732
The Jear..u.u.cetnennscrecenuerascaracasanasssnan 32 6 16. 4 11, 900

SAN GABRIEL RIVER BASIN.
SAN GABRIEL RIVER NEAR AZUSA, CALIF.

Location.—In NW. }sec. 23, T. 1 N., R. 10 W., near road crossing at mouth of canyon,
half a mile above Southern California Edison Co.’s power house, and 2 miles north
of Azusa, Los Angeles County.

DRAINAGE AREA.—222 square miles.

RECORDS AVAILABLE.—1894 to September 30, 1920.

GacE.—Gurley graph water-stage recorder on left bank at rock point above ford.
Original location of gage was just above ford at mouth of canyon. On account
of frequent changes in channel it has been necessary to install numerous gages
at points from 1,000 feet above ford to 600 feet below. Most of the gages used
have been installed at independent datums.

DiSCHARGE MEASUREMENTS.—Made from cable 1,000 feet above ford or by wading.

CHANNEL AND coNTROL.—Gravel and boulders; shifts during high water.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 4.98 feet at 3.30 p. m. February 11 (discharge, 230
second-feet); stream dry at gage for several periods during the year.

Maximum stage during year ending September 30, 1920, from water-stage re-
corder, 7.93 feet at 4 a. m. March 2 (discharge, 3,750 second-feet); stream dry at
gage for several periods during the year.

1894-1920: Maximum stage recorded, 12.0 feet January 18, 1916 (discharge,
40,000 second-feet); stream dry for several months each year.

Diversions.—The power canal of the Southern California Edison Co. heads about 5
miles above the station. Water was diverted through the tunnel about 500 feet
above ford at various times. (Fordaily discharge of these canalssee pp. 91 and 93.)

ReavratioN.—None.
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Accuracy.—Stage-discharge relation not permanent thr

oughout year.
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Rating curves

well defined. Operation of water-stage recorder was satisfactory. Daily dis-
charge ascertained by applying to the rating table mean daily gage height deter-
mined by inspecting recorder graph, except February 9, 22, and March 22, 1920,
when hourly discharge was averaged. Records good.

Discharge measurements of San

Gabriel River near Azusa,
Sept. 30, 1919 and 1920.

Calif., during the years ending

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1918, Feet. | Sec.-fi. 1920. Feet. | Sec.ft.
Dee. 10 2.72 5.8 1 Feb. 26 | F.C. Ebert............ 5.35 285
28 So%) and Dort......... 5.20 182
1919, 28 | F.G. Ebert............ 5.20 187
Feb. 11 4.90 204 Mar. 2| Sopp and Munns....... 6.85 | 2,890
13 3.03 14 5 5.60 615
13 2.93 11 5.11 379
15 2.4 a5 4,45 150
Mar, 14 3.50 46 5.10 352
15 4,01 80 4.52 166
16 4,02 85 6.42 | 2,570
17 3.58 48 | 5.66 | 806
19 3,64 55 | 5.63 940
28 3.35 32 { 5.30 566
Apr. 2 3.28 28 | Apr. 5.27 541
Dee. 5 4,06 104 4,78 275
6 3.89 87 4,66 239
9 2.68 8.9 4.41 159
15 2.35 1.3 || May 4.19 126
> 3.96 90
1920. 3.92 90
Feb. 9 4,35 126 3.01 82
19 2.64 9.1 3.84 66
19 ! 3.37 42 June 3 J. Tompkins........ 3,18 18
20 4,05 120 do 3.16 11
21 4. 56 207 3.03 6.3
22 6.98 | 1,980 3.03 6.8
22 7.63 | 3,120 2.95 5.2
23 6.16 852 ®) 11
24 5.62 518
e Dischasge estimated. b No gage height, bar had formed in front of gage.

Daily discharge, in second-feet, of San Gabriel River near Azusa, Calif., for the years
ending Sept. 30, 1919 and 1920.

Day.

Deec.

Feb.

Mar. | Apr.

May.

June. | July.

1918-19.




88 SURFACE WATER SUPPLY, 1919 AND 1920, PART XI.

Daily discharge, in second-feet, of San Gabriel River near Azusa, Calif., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Dec. | Feb. | Mar. | Apr. | May. | June. | July.

oo o

oreno o

S E=T=¥=

(=]
-3
PRWWh ARSUG CANU® SOIND DHNRO
creirven o

oW

Note.—No flow on days for which no record is given.

Monihly discharge of San Gabriel River near Azusa, Calif., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum, Mean.
1918-19.

December....... P 46 0.0 2.27 140
February. 76 0 5.61 312
March... 71 0 23.2 1,430
April............ e emaeveenteiateteecatetaaccaananaas 34 0 6. 81 5
The year 76 0 3.16 2,200
December 108 0 12.5 769
February. . 1,570 .0 161 9,260
March... 2,400 149 533 32, 800
April.. 555 155 336 20, 000
ay. 157 27 88 5,410
June 22 3 7.42 442

2P 2.7 .0 .43 26. 4
The Fear. ...t i iiiaiieieaeaeanaenan Ceenee 2,400 .0 94.6 68, 700

Nore.—No flow during months for which no record is given.
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Combined daily discharge, in second-feet, of San Gabriel River and canals near Azusa,

Calif., for the years ending Sept. 80, 1919 and 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

42 37 56 59 84 70 135 76 48 24 17 14
41 37 55 59 72 70 128 75 44 24 17 14
47 38 53 57 65 70 126 76 41 23 17 15
8 40 52 56 47 71 126 76 39 23 17 15
78 49 52 56 16 70 124 76 37 23 ) g 15
43 51 56 52 67 123 72 37 23 16 16

45 82 56 59 66 120 71 36 23 15 16

44 136 55 58 65 114 70 36 22 15 16

43 109 54 57 64 114 70 38 22 12 16

42 92 55 56 63 106 69 36 21 15 16

40 90 55 136 63 102 67 36 20 15 15

40 85 55 135 61 102 64 37 22 15 M

43 81 55 106 62 103 58 36 23 14 14

58 77 53 94 94 100 59 34 21 15 3

53 75 53 90 108 96 59 34 20 15 2

47 72 53 82 86 94 59 32 20 15 12

48 72 53 78 94 92 59 33 19 15 12

3 69 52 78 103 92 55 30 20 15 13

85 69 51 74 116 90 55 2. 2 15 13

72 69 54 73 138 90 56 28 28 i5 13

62 69 54 71 146 89 56 26 28 15 13

57 68 52 69 138 86 58 26 24 14 13

55 67 51 68 135 84 58 25 22 14 12

73 66 51 72 136 83 59 24 21 14 12

65 (¢ 64 50 68 129 81 87 24 20 14 13

58 62 50 68 132 86 54 22 20 16 14

57 63 50 72 129 90 50 22 17 17 2

59 62 50 71 134 88 49 22 18 15 21

58 62 50 |....... 135 80 52 21 19 15 a6

57 61 49 |....... 133 77 54 22 18 15 69

....... 60 62 1....... 131 |....... 53 [.eennns 18 Mi.......

35 44 60 47 263 564 248 157 95 59 37

34 42 59 48 | 2,400 564 241 153 94 &9 35

34 41 58 58 867 558 237 153 92 60 35

33 154 67 59 728 577 234 148 99 58 34

34 194 60 56 600 636 225 146 90 58 33

31 34 171 61 53 513 634 219 143 -] 5 35
28 33 134 59 51 451 619 212 136 85 54 37
20 32 112 57 56 385 587 230 135 83 54 38
29 33 99 56 130 354 632 202 134 82 54 3
30 33 90 55 140 363 546 218 130 81 52 40
29 34 83 53 110 320 508 213 128 80 52 36
b14 34 96 53 91 312 477 207 128 79 53 35
26 33 104 52 89 268 442 209 128 80 62 34
26 34 98 52 81 247 435 209 124 79 51 33
26 33 9 51 74 219 425 208 122 78 50 33
25 33 83 51 71 240 431 201 122 74 50 33
25 33 81 50 70 287 392 199 120 73 50 34
24 33 78 49 66 266 354 191 120 71 50 33
25 33 kil 49 82| 2511 32| 101! 116 70 50 33
25 33 75 49 200 249 320 192 114 70 51 32
24 32 74 49 24 320 302 222 110 70 50 33
25 32 73 £0 | 1,610 | 1,820 201 213 110 70 50 34
25 23 72 54 912 995 281 204 108 71 £ 34
37 34 71 52 504 764 271 180 103 69 47 35
54 32 69 50 357 656 261 176 101 69 51 34
49 42 66 49 288 926 251 174 106 66 51 32
45 66 67 48 302 707 246 178 108 .65 51 32
40 54 64 48 301 681 248 168 104 62 50 31
36 47 62 48 266 622 248 180 104 62 49 30
35 44 63 47 |....... 591 249 165 102 60 48 29
35 [ceeaenn 62 47 ...l 576 |....... 162 |....... 59 46 |.......

22925—23—wsp 511——17
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Combined monthly discharge of San Gabriel River and canals near Azusa, Calif., for the
years ending Sept. 30, 1919 and 1920.

(Drainage area, 222 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum, | Minimum.| Mean. sgnl}iare Inches. | Acre-feet.
e.
1018-19.

October.......coooueeeiiiiiiaas 83 36 47.8 0.215 0.25 2,930
November 85 37 52.8 .238 .27 3,140
December. . 136 51 71.0 .320 .37 4,370
JANUALY.eenmenneeannn. .. . 62 49 53.7 242 .28 3,300
February......oooooaaal... ceen 136 16 74.0 . 333 .35 4,110
March.. .- 146 61 99.3 447 .52 6,110
135 77 101 . 455 .51 6,010
76 49 62,0 .279 .32 3,810
48 21 31.8 . 143 .16 1,890
28 17 21.5 . 097 11 1,320
. 17 14 15.2 . 068 .08 935
69 12 17.0 .077 .09 1,010
146 12 53.8 242 3.31 38,900
59 24 33.2 150 17 2,040
66 23 35.8 161 .18 2,130
~ 194 41 86.8 391 .45 5,340

67 47 53.0 239 .28 3,
1,610 47 221 . 997 1.08 12, 700
2, 219 588 2.65 3.06 36, 200
636 246 422 1.80 2.12 25,100
248 162 204 919 1. 06 12,600
157 101 124 559 .62 7,380
95 59 76.0 342 .39 4,670

60 46 52.0 234 .27 3,
40 29 34.1 154 .17 2,030
2,400 23 161 .724 9.85 117, 000

SOUTHERN CALIFORNIA EDISON CO.S CANAL NEAR AZUSA, CALIF.

Location.—At Southern California Edison Co.’s power house, 5 miles southwest of
intake on San Gabriel River and 1} miles north of Azusa, Los Angeles County.

ReoorDs AVAILABLE.—1896 to September 30, 1920.

DiscrARGE.—Computed from record showing kilowatt output of power plant, on the
assumption that a discharge of 1 second-foot develops 25 kilowatts.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year ending
September 30, 1919, 92 second-feet during February, March, April, May, and
June. Canal dry February 5.

Maximum mean daily discharge during year ending September 30, 1920, 95
second-feet during March and June. Canal dry February 23 to 26 and March
2 to 11.
1896-1920: Maximum mean daily discharge recorded, 97 second-feet November
27, 1908; canal usually dry for a few days each year.
Accuracy.—Records good.

Diversion dam for canal ison San Gabriel Riverin SE. $ SE.}sec. 31, T.2N., R.9W.,
5 miles above gaging station on San Gabriel River at the mouth of the canyon near
Azusa. The water is used for power development at a point about 11 miles north of
Azusa and, after leaving the power plant, is divided and used for irrigation, part is
discharged into Azusa-Covina canal and the remainder into Duarte canal. During
the rainy season part of the water from the power plant is wasted back into San Gabriel
River below the gaging station.
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Daily discharge, in second-feet, of Southern California Edison Co.’s canal near Azusa,
Calif., for the years ending Sept. 30, 1919 and 1920.

Day. Oct. gNov. Dec. E Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
|
1918-19. i
42 37 56 59 84| 69 92 76 ]| AU 17.0 | 4.1
41 37 55 59 72( 69 92 75 4| o 16.7| 141
47 38 53 57 651 69 92 76 41| 23 17.2| 146
& 40 52 56 47| 69 92 76 39| 23 17.0| 153
78 49 52 56 . ..... 68 92 76 37| 23 6.7 151
68 48 511 56 45| 67 92 72 37| 23 1571 15.6
60 45 79 56 59| 66 92 71 36| 23 54| 16.2
5 44 90 55 581 65 92 70 36| 22 14.8] 16.2
53 43 90 54 57] 64 92 70 381 22 14.5] 16.2
52 42 90 55 56| 63 91 69 36| 21 152 155
48 10 90 55 60| 63 91 67 36| 20 152 15.0
44 40 85 55 59| 61 91 64 37| 22 146 14.4
44 43 81 55 59| 62 91 58 36| 23 145] 13.5
44 58 77 53 58| 66 91 59 34| 21 1461 13.0
45 53 75 53 60| 34 91 59 34| 19.6 | 151] 125
16 47 72 53 65| 3.6 91 59 32| 19.5| 151| 12.3
44 48 72 53 66| 44 91 59 33! 19.4 | 146 123
46 73 69 52 66| 53 91 55 30| 20 14.6| 13.0
43 85 69 51 66| 53 90 55 29| 20 1481 13.0
42 72 69 54 66| 72 90 56 28| 28 146 13.0
43 62 69 54 66| 91 89 56 26| 28 14.8) 130
45 57 68 52 66| 91 36 58 26| 24 143 13.0
45 55 67 51 66| 91 84 58 25| 22 14.3| 123
14 73 66 51 67| 92 83 59 2| 21 13.6 ] 12,3
42 65 64 50 66| 92 81 57 24! 20 13.6 | 12.8
41 58 62 50 661 92 86 54 22 19.7| 15.8| 13.5
41 57 63 50, 70| 92 90 50 22| 16.8| 16.8] 2
39 59 62 50, 69| 92 88 49 2| 182 151 21
38 58 62 50 i...... 92 &0 52 21| 187 15.1| 36
37 57 61 49 ... 92 77 54 22| 17.7| 15.1| 69
36 |...... .| 60 62 ....... 92 |....... 53 looo.n.. 18.5| 14.1 |.......
35 44 60 82 91 93 | 87 59 37
48 34 42 59 82 91 93| 87 59 35
41 34 41 58 82 91 93| 87 60 35
36 33 64 67 82 91 93 | 86 58 34
34 34 88 60 81 91 94| 87 58 33
31 3¢ 91 61 79 91 95! 85 55 35
28 33 91 59 79 91 95| 84 54 37
29 32 90 57 77 91 95| 83 54 38
29 33 89 56 77 91 95| 82 54 ag
30 33 87 55 64 91 95| 81 52 |. 40
29 34 82 53 84 i....... 90 91 95| 80 52 36
27 34 90 53 72| 62 89 91 94| 79 53 35
26 33 91 52 68| 9 87 91 94| 80 52 34
2 34 90 52 711 90 90 91 3| 79 51 33
26 33 89 51 68 | 70 90 91 93| 78 50 33
25 33 & 51 68 | 86 91 91 93| 50 33
25 33 81 50 (7 90 91 92| 73 50 34
24 33 78 19 64 84 91 91 92! 71 50 33
25 33 77 49 62| 8 91 91 91| 70 50 33
25 33 75 49 62| 76 91 o1 91| 70 51 | 32
% 32! 4 81 91 92| 91| 70 50 | 33
25 32 73 76 91 93 91| 70 50 i 34
25 23 72 8 91 94 9| 71 47 | 34
37 34 71 80 01 94 89 | 69 47 35
54 32 69 78 91 9 88| 69 51 34
49 42 66 49 |....... 88 91 94 89 | 66 51 32
45| 66| 67| 48 70! 88 91| 94 88| 65 | 51 82
40 54 64 481 90 85 91 94 88 | 62 50 31
36 47 62 48, 91| 82 91 94 88| 62 49 30
35 44 63 47 .. 81 91 9 87 60 48 29
35 |oeennnn 62 47 [ 81 Jo..... 93 |.o..... 59 46 ...
|

NoTe.—No flow during days for which no record is given.
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Monthly discharge of Southern California Edison Co.’s canal near Azusa, Calif.. for
: the years ending Sept. 30, 1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet
Maximum. | Minimum. Mear.
1918-19.
. 83 36 47.6 2,930
November - 85 37 52.8 3, 140
© 90 51 68.7 1,220
62 19 53.7 3,300
8 0 60.9 3,380
92 3.6 70.6 4,340
92 71 89.0 5,300
76 49 62.0 3,810
48 21 31. 8 1,890
28 16.8 21.5 1,320
17.2 13.6 15.2 935
69 12.3 17.0 1,010
92 0 49.2 35,600
59 2 33.2 2,040
66 23 35.8 2,130
91 41 74.3 4,570
67 47 53.0 3,260
91 0 56.0 3,220
95 0 52.9 3,260
91 64 8.5 5,150
94 | 91 91.9 5,650
95 87 91.9 5,470
87 59 75.0 4,610
60 46 52.0 3, 200
40 29 3.1 2,030
95 0 61.4 44,600
|

TUNNEL DIVERSION NEAR AZUSA, CALIF.

LocamioN.—Near line between secs. 22 and 23, T. 1 N., R. 16 W., at weir box where
water is divided between Azusa and Duarte canals, 1,000 feet northeast of Southern
California Edison Co.’s power plant and 1} miles north of Azusa, Los Angeles
County.

REecorDps avaiLaBLE.—October 1, 1917, to September 30, 1920.

Gaae.—Vertical staff fastened to north wall of weir box at reference point used during
1918. Elevation of reference point 3.40 feet, referred te gage datum. Gage
read by B. Bunje.

DisCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Concrete weir box. During part of year 1919 a 12-inch
plank was placed on top of Azusa weir, and during 1920 the record was further
complicated by also shutting off the Durate weir at times; for some periods both
weirs were shut off and water reached Azusa canal through the sand box.

Accuracy.—Stage-discharge relation changed frequently owing to manipulation of
weirs, especially during 1920. Rating curves fairly well defined. Gage read to
half-tenths daily. Daily discharge ascertained by applying daily gage height
to rating table when both weirs were open; at other times based on measurements.
Records fair.

Phe intake of this canal is on San Gabriel River about 600 feet above United States
Geological Survey gaging station on San Gabriel River near Azusa. Water is used to
augment the irrigation supply obtained from the tailrace of the Southern California
Edison Co.’s pewer plant and to provide a supply when the water is shut out of power
canal.
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Discharge measurements of tunnel diversion near Azusa, Calif., during the years ending
) Sept. 30, 1919 and 1920.

Date. Made by— h(:{?ft‘ ch]z);:'sge. Date. Made by— hﬁi?gﬁ;. chIx);]rsge.
1919. Feet. | Sec.t. 1920. Feet. | Sec.-ft.
Feb. 13| F.C. Ebert. ........._. 2.82 36 Teb. 26 | Ebert and Sopp........ 1.97 17.5
2.70 29 May 13 | F. C. Ebert... 402,20 30
1.78 9.6 15 | C. W. Sopp 219 34
1.73 2.9 26 | McGlashan and Ebert..| 178 10.5
2.18 51 June 3| H.J. Tompkins........| 2.30 41
1.98 5.5} a 2.18 32
2. 14 10 214 28
i 2.12 28
J 1 1.85 14
i

Daily discharge, in second-feet, of tunnel diversion mear Azusa, Calif., for the years ending
Sept. 30, 1919 and 1920.

Day. Feb. | Mar. | Apr. Day. Feb. | Mar. | May. | June. | July.
L3 9.0 42 5.0
.7 8.5 42 5.0
.7 8.5 42 3.0
16 8.0 41 2.0
L5 8.0 41 1.0
.1 8.0 39 ...

.4 7.5 33 ...
4 6.5 33 ...l
4 16 33 ...
.4 14 29 |.......

) PR 4 30 27 |eeeeen
) 2 35 .4 30 21 ...
L 35 4 30 27 ...,
R 32 4 32 24 ...
L 29 34 23 ...l
16, i 17 32 23 ...,
) 12 37 23 l.......
18, i 12 33 22 ...
190 i 8.5 33 19 ...,
B 7.0 33 17 ...
b 5.0 42 14 ...
b . 3.0 42 14 ...,
28 e 2.5 42 13 ...
b . 5.0 11 9.0 ...,
b4 T 2.5 11 9.0 |-......
1.7 11 13 je......

2.5 9.0 . 22 16 |.......

2.0 9.0 |. 23 2 L

9.0 |. 42 13 j.......

9.0 |. 41 12 |.......

9.0 |[........ 42 |eeeeen

Nore.—No flow Oct. 1, 1918, to Feb. 11, 1919; April 20, 1919, to Feb. 10, 1920; Feb. 20-23, 20; March 1, 2,
13-16, 18-31; Apr. 1 to May 6; July 6 to Sept. 30, 1920. No records Mar. é-u, 1919; May 7-12, and June 18
to July 5, 1920; discharge estimated.
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Monthly discharge of tunnel diversion mear Azusa, Colif., for the years ending Sept. 30,

1919 and 1920.
Discharge in second-feet.
Run-off in
Month, acre-feet.
Maximum. | Minimum. Mean.

35 7. 56 420
20 1 5.57 342
16 4,92 203
35 0 1.46 1,060
25 0 4,96 285
31 0 2.38 146
42 0 24,3 1,490
42 9 24.4 1,450

5 0 .52 320
42 0 4.69 3,400

1 |

NoTe.—No flow during months for which no record is given.
ROGERS CREEK NEAR AZUSA, CALIF.

LocatioN.—In southwest corner of sec. 14, T. 1 N., R. 10 W., half a mile above mouth
of creek, and 2} miles north of Azusa, Los Angeles County.

DRAINAGE AREA.—6.4 square miles (measured on topographic map).

RECORDS avaArLABLE.-—QOctober 1, 1917, to September 30, 1920. (Discharge measure-
ments only, May 8, 1916, to June 11, 1917.)

Gaae.—Stevens continuous water-stage recorder on left bank at mouth of canyon,
half a mile above junction with San Gabriel River.

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

CHANNEL AND CcONTROL.—Boulders, gravel, and solid rock; fairly permanent. A
new control was built about 30 feet above the natural control, during the summer
of 1920.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 1.98 feet at 10 p. m. February 11 (discharge, 17 second
feet); stream dry October 1 to November 5 and June 7 to September 30.

Maximum stage-during year ending September 30, 1920, from water-stage
recorder, 4.15 feet at 2 a. m. March 2 (discharge, 206 second-feet); stream dr<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>