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&URFAGE WATEB SUPBLY OF PACIFIC swm BASIKS
fimr - IN, GALIEOBNIA, 1913, ,

AUTHORIZATION AND: SCOPE OF WORK.

- This: volume:is one of ‘& series of 14 ‘réports presénting records of”
‘measurements -of flow made on streams in the United States d—unng
the:year-énding Sepﬁember 30, 1918

- 'The-data presented in these reports were: collected by the United

Stmes Geological Survey*under: the following- authonty contained ni
‘ths oergamc Jaw 420.Stat. L., p. 394): :

Pfovided Tha this oficer [the Director] shall have the direction of the Geologlca.l

Survey snd the classification of public latids and-examination of the geologxcal gttt
tme,cmineral resources, and: preducts.of; the national domain;

The work was begun in 1888 in connection with special’ studxas
relﬁhiigto i‘mgation in the ‘arid West. “Since the fiscal year endmg
Funie 30, 1895, successive sundry civil bills passed by Oongress have
é&tﬁé& ﬁhe follbwihg Item and nppropns,tioné o

" for gagmg the streams and determmmg the water supply of the Umted States, and
for the investigation of underground currents and artesian wells, and for. the prepara-
ﬁaﬁof*re‘pbrts upbn the best ethodsof utihzmg the watét: resoui'ees K

4amual appmpmtwm for tke _ﬁscal y«m ending June 30, }8%—1919

zn

1895 ............... . .-‘$1250000‘. :
NURS 1" SOOI : coine . 20,000.00
R ;8971&)1“;;111;011151%; o D . -1 50, Mam
.. 1801 t0 1902, lpclugve;. mrmnes o — - 160, 000. 00 .
1903t01906 mclumve N : .. 200, 000. 00
1907:.... 0.0l OSSR . 150, 000. 00
‘?w:tmtommmemsive A et : e . 100, 000.00
1911 t0:1917, inclusive..... Lo " adems 150,000.00 . -
1818........... - . e : 175,000.00 : -
1010, cemeeienngee o 148 244,10 -

. In-the execution of. the mark many private and Stabe orgamzatlons
ha.ve cooperated, either by furnishing data or'by assisting in collecting
data, Acknowledgements for cooperation of the first kind are made
in connection with :the description of. each station’ asﬂected-f‘coopem
tion of .the second kind is acknoweledged on page13.

Measurements of stream flow have been made at about 4,510 points

in: the United States and-also at many pomﬁs in Alaska and the
Hawwan Islands. . In July, 1918, 1,180 gagmg stauons were bsmg
9
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_ maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
c:pltatlon, evaporatlon, storage reservous, river p;'oﬁlgs, water
power-in many sections of -the country and will be made avail 3
water-supply papers from: time to time. ‘Information in regard to
publications relating to water resources is presented in the appendix
to this report.
DEFINITION OF TERMS, - ' f

The volume of water flowing in a stream—the ‘‘run~off” or. “dis-
charge” —is expressed in various terms, each of which has -beeome
associated with a certain class of work. These termas may:be dividéd
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 depth in inches, acre-feet, and millions .of -
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mnile, run-off in inches,and. acre-
feet. They may be defined as follows:

*Second-feet” is an abbreviation for “cublc £aet per am%”
A second-foot is the rate of discharge of water flowing in & 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 fm
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed umformly both as
regards time and area.

“Run-off (de Fth in inches)” is the depth to which an ares would
be covered if all the water flowing from it in a given perlod were uni-

formly distributed on the surface. It is used for comparmg tin-off
with rainfall, which is usually expressed in depth in inches. ...

An ““acre-foot,” equivalent to 43,560 cubic feet, is the quantlty
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 relamon,’ ’ an abbreviation for the term “relaemn
of gage height to discharge.”

“‘Control;” a term used to designate the sectnon or sections of the
stream channel below the gage.which determine the stage-discharge
relation at the gage. It should be noted that the oontrol may not
be the same section or sections at all stages. a8

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

" The data presented in'this report cover the year beginning October
1, 1916, and ending September 30, 1918. At the begmmng of Ja.nua.ry
in'most parts of the United States much of the prec1p1tat10n in the
preeeedmg three months is stored as ground water, in the form of snow
or ice, or in ponds, Ia.kes,'and swamps, and this stored water passes off
in the streams during the spring break-up. At the end of September,
in the other hand, the only stored water available for run-off is

ossibly a small quantity in the ground; therefore the run-off for the

ear beginning October 1 is praotmally all derived from preclpltatlon
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
fxve the discharge for any stage, and these rating tables, when applied

o 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
t]_ns 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 ocourrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect
of backwater; it gives also information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet correspondmg to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
‘Huctuations 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, digcharge af. regular
intervals during the day or by using the discharge 111t,egmt‘.4;br,,3
instrument operating on the principle of the plammeter apd con!:m—
ing as an essential element the rating curve of the sta,txon, ’ _
In the table of monthly discharge the column headed “Mmmum”

gives the mean flow for the day when the mean gage helght '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. - Likewijse in the column, he&ded
“Minimum” the quantity given is the mean flow for the da.y when
the mean gage height was lowest. The column headed “Mean” is
the average flow in cubic feet per second dluring the month. On
_this average flow computations recorded in the remaining columns,
which are defined on page 10, are based.

ACCURACY OF FIELD DATA AND COMPUTED REOGRDS:

The accuracy of stream-flow data depends primarily (1) mi ﬁhe
permanency of the stage-discharge relation and (2) on the a.cg:uracy
of observation of stage, measurement of flow, emd mtérpretatwm of
records.

A paragraph in the discription of the station grves mformatlog
regardmg the (1) permanence of the sta.ge-dxscharge relation, (2)
precision with which the dlsoha.rge rating curve is defined, (3) r
ment of gage readings, (4) frequency of gage readmgs, and (5)
methods of applying daily gage height to the rating table to obtam
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,’ g
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 mdvndual
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 of run-off 'in inches
may be subject to gross errors caused by the inclusion of la.rge non-
contributing districts in the measured drainage area, by lack o’f
information concerning water diverted for irrigation or other, use,
or by ms,blhty to interpret the effect of artificial regulation of’ thé
flow of the river above the station. *Second-feet per square mile”
and “run-off (depth in inches)” are therefore not computed if siach
errors appear probable. The computations are also ‘omitted" for
stations on streams draining areas in which the annual ramfaﬂ is
less than 20 inches. All figures representmg “second~feet per squa,re
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mile”” a.nd “ run-off (depth in inches)” previously published by the
Survey :should be, used. with caution because of possible inherent
sources. of error not known to the Survey .

- The table of monthly discharge gives only a general 1dea of the
flow. at the station and should not be used for other.than prelimi-
nary estimates; the tables of daily discharge allow more detailed -
studies of the variation in flow. It should be borne in mind, how-
ever, that the observations in each sugceeding year may be expeeted
to- tbxow new light on data previously published.

COOPERATION

Investlgatmn of the water resoyrces of Cahfomm is being carried
on by the United States Geological Survey in cooperation with the
State in accordance with acts of the State l'Zglslature approved March
16, 19083, March 20, 1905, March 11, 1907, and April 22, 1909 em-
powering, the State authorities to enter into contracts w1th the Di-
rector of the United States Geolbgacal 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 year 1917-18
was maintained in accordance with the contract approved by the
State hoard of control and signed by W. F. McClure, State engineer.
. Additional funds for the maintenance of river-measurement stations
‘were furnished hy the State Water Commission of California. The
members of the commission are A. E. Chandler, president, W. A.
Johnstane and Irvmg Martin, commissioners; W. D, Stephens, gov—
‘ernor; and W. F. McClure, Stato engineer. Josephine A. Patten, is
secretary. =
... The entire expense of the stream-flow mvestlgatmns in Tuolumne
,R:wer drainage basin for the Hetch Hetchy project is paid by the
cu;y and county of San Francisco, through M. M, O’Shaughnessy, city
engineer.

All stations in Luos Amgeles County, except that on San Gabrie)
River, are maintained in accordance with a contract between the
county board of supervisors, the United States Department of Agri-
culture, represented by t the. Forest Serviee through F. H. Fowler,
- district engineer, and the United States Weather Bureau, through
Ford A. Carpenter, meteorologist, and the United States Geological
: Survey Los Angeles County pays all expenses of the field work except
services furnished by the Forest Service, Weather Bureau, and Geo-
logical Survey. The Geological Survey supervises the work and tom-
piles all field data for publication.

\ Assistance in the maintenance of.river-measurement atatmns was

~furnished by the United States Forest - Serviee, . through: F. H.
“Fowler, district ehgineer; United States Weather Bureair, through' Ford
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A. Carpenter, W. E. Bonnett and N. R. Taylor, meteorologists; United
States Indian Service; United States Bureau of Fisheries; Yosemite
National Park, through W, B. Lewis, superintendent; County of Los
Angeles; Santa Barbara Water Commission; Volcan Land & Water Co.
and Cuyamaca Water Co., through Ed. Fletcher, manager, and W. S.
Post, consulting engineer; Southern California Edison Co., through
H. W Dennis, construction engineer; and Turlock, Modesto Oak—
dale, and South San Joaquin irrigation districts. ‘

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

The work in Oregon was carried on under a cooperative agreement
with the State through John H. Lewis, State engineer. Financial
cooperation was also furnished by the United States Indian Office,
Goose Lake Valley Irrigation Co., Talent Irrigation District, and
Medford 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,
by William Kessler, F. C. Ebert, Charles Leidl, J. F. Kunesh, C. J.
Emerson, C. W. Sopp, H. J. Tompkms Ernest To:mpkms, and A. M. '
‘Machin.

The field work in Oregon was carried on under the direction of F. F.
Henshaw, district engineer, by R. C. Briggs, and by H. W. Humphrey,
hydrographer of the United States Reclamation Service. The
ratings, special estimates, and computations were made and data
prepared for publication by F. F. Henshaw, district engineer, ass1sted :
by C. L. Batchelder, R. C. Briggs, and H. W. Humphrey.

GAGING-STATION RECORDS.
SWEETWATER RIVER BASIN.

SWEETWATER RIVER NEAR DESCANSO, CALIF.

Locarion.—In SE. } sec. 25, T. 15 8., R. 3 E., at Ellis ranch, 2 miles below mouth
of Guatay Creek and 1% miles below Dm.nso, San Diego County.

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

REecorps avamasre.—November 21, 1905, to September. 30, 1918.

Gace.—Staff in three sections on left bank a short distance below intake of Ellis
ditch. Previous gages were at approximately the same location but at dlfferent
datums. Readby C.H. 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 gemerally high and not likely to be overflowed. A group, of large
boulders about 125 feet below gage acts as a partial control.
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EXTREMES oF DiSCHARGE.—Maximum stage recorded during year, 4.3 feet during
morning of March 12 (discharge about 1,720 second-feet); minimum stage not -
known; record incomplete.

1905-1918: Maximum stage recorded, not known, occurred January 27, 1916
(discharge, 9,870 second-feet); stream dry during a portion of the years 1910,
1911, 1918, and 1916.

Drvepsions.—About 0.3 second-foot is diverted above gage for irrigation on Ellis
ranch.

ReevraTion.—None.

Accch.—Stage discharge relation not permanent. Several fairly well defined-
rating curves were used for short periods. Gage read to hundredths twice a day
except October 28 to November 3, January 2-5, June 1015, and July 28 to Sep-
tember 30, when 1o observations were made. Daily discharge read from rating
curves covering short periods or interpolated between discharge measurements.
For periods not covered by gage heights discharge was interpolated or estimated
from records on other streams. Records for first half of year, fair; remainder poor.

Discharge measurements of Sweetwater River near Descanso, Calif., during the year ending
Sept. 80, 1918.

Date. Madeby—  |,a%¢ | DI || Date. Made by— pone |,
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s+ SAN DIEGO.RIVER BASIN. T
smnmaonmnmnmux. CALIF.

Logcarion.—In El Cajon grant, at old Mission dam, below Spring Oanyon amd just
above Oak Canyon, 4} miles west of Santee, San Diego County.

DRAINAGE AREA.—375 square miles (measured on topographic maps). 5

REcorDs AvatLasLE.—May 25, 1912, to September 30, 1918 (record not comp&ete)

Gace.—Staff in two sections mstailed December 12, 1916. Lower section is bolted
to upstream face of old dam nedr ieft end. Upper section fastened 1o latge ayea-
more tree on left bank Just above dam. Original location gnd datum have been
maintained. Zero of gage is 266.42 feet abo¥e sea level, U. §. Geological Survey
datum. Gage read by Thomas Netting.

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

CHANNEL AND CONTROL.—Bed ig sh.xftmg sand The old Mission dam serves as
part control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.5!feet at noon
March 12 (discharge, 12,000 second-feet); stream dry during October and Novem~
ber and June to September, except-for.a small quantu;y of- gmund water rising to
the surface at the dam.

1912-1918: Maximum stage recorded, 25,1 feet. January 27, 1916 (discharge,
.70,200 second-feet); stream practlcally dry for several months each year.

Drvirsions.—See Cuyamaca Water Co.’s flume near Lakeside. Water for imgation
is pumped from wells along the river abave and below Lakeside.

RecuraTion.—Water is stored at Cuyamacs teagrvoir on Boulder Creek. :

Accuracy.—Stage-discharge relation permanent diring year. Rdting carve is faitly
well defined throughout. Gage read ummﬁy to half-tenths once & day; frequent
observations were made during the flood? March 11-18. " Daily dmcha.tge dscer-
tained by applying gage height to m@g table. Records good.

CoopEeraTiON.—Gage-height record obtained in eoopemtlon with Cuyamaca Water
Co., Ed Fletcher, manager.

i

Discharge measurements of San Dwgo Rwor near, Sanm, ‘Calif., during the year exding
Sept. 30, 1918.

L

Gage | D, : » Gage | Dis-
Date. Made by— noght. | chasge. | Dste Made by— honkS | chocee.

Feet, | Secoft.
. 0.

-4
e
ghor

3.88 .26
2

5.35| 38
10.11 (1,070

_ 159347°—21—wsp 481——2
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Daily discharge, in aec(md feet, of San Diejo River riegr Soniee, Ca&f Jor the year enging
Sept. 30, 1918.

Day. [Dec.]| Jan. | Feb. May. "Dvay. De, | Jan. | Feb, Mar, Apr. | May.

Mar. |Apr.

02| 88} 2.
2] | 2
2 32 2
2] 30} 2
21 30| 1
B 281
3] a1 1 |l
5| 181 11
.2 16]..... o
.2 i4]......

-

NoTE.—No flew Oct. 1 to Nov, 30 and Inm 1 to Sept. 30 No gage-height record until Mar, 5 and after
Apr. 16. Discharge esthrnated Mar. 1-5, 7, 8, and 10; gltolpqhted Apr, 17 to May 8, December estimated
as 0.1 second-foot, Iamnary and February as 0.2 second-foot, and May as 0.7 second-foot.

BOULDER cugx NEBAR JULIAN, CALIF.

LocarroNn.—In Cuyamaca grant,.at outlet of Cuyamaca reservoir, 7 miles south of
. Julian, San Diego County, and 12 tiles above mouth of Beulder Creek.
DRAINAGE AREA.—12.0 square mﬂeﬂ,(mea&ured on.topographic map).

REcorps AvaiLABLE.—June 19, 1913,‘#6’ 'September 30, 1918.

Gaae.—Vertical steff fastened on right side of weir box, 3} feet above weir. Zero at
elevation of crest of the 8-foot Cippoletti weir which is 100 feet below outlet gates
of reservoir. 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.

ConTrOL.—Cippoletti weir acts as peymanent contyol.

" EXTREMES OF DISCHARGE.—Maximum mean dally discharge reported during year
24 second-feet February 5.

1912-1918: Maximum mean daﬂy dlscha,rge recorded occurred January 28,
1916 (discharge, 1,877 second-feet). No water is released from reservoir except
when needed for Cuyamaca Water Co 8 ﬂume

Drversions.—None.

ReeuramioN.—Flow completely regulated by operation of outlet gate of reservoit.
Cuyamaca dam, completed in 1886, was one of the first earth dams built in Cali-
fornia to store water for irrigation. The dam was originally 35 feet high but in-
1894 was enlarged, increaslng the capacity of the reservoir to 11,400 acre-feet.
The present dam is 635 feet long and 414 feet high, with an inner slope of 2:1 and
an outer slope of 1§:1. From:the reservoir the water flows 12§ miles down the
natural channel of Boulder Cresk and San Diego River to the intake of Cuyimaca
Water Co.’s flume. i

Accuracy. ——Stage-dlsch.arge relation €%ermm:uent except when changes are. made in
weir., Gage read daily to hundredths; additional observations are made when
reservoir gates are changed. Records excellent when discharge does not exceed
capacity of weir.

CooreratioN.—Record of daily discharge furnished by Cuyamaca Water Co., Ed.
Fletcher, manager, | .
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Haify dwhmge in scoondfeet, of Boulder Creek near Julmaa, (*aly'.,i‘or the year mdmy

Sept. 30, 191&

Day, .  |:Oct, | Nov. | Dec. | Jan, | Feb. | Mar. |-Apr. | May. { Jupe. | July. | Aug. | Sept,
. 8.9 2.7 72l 1Le| 1L
&9 2.7 7.2 11.6 ‘1.
<89 2.7 1.4} 11.8 7.

8.9 2.7 11.4] 11.6 7.
8.9 2.7 -11.4 1 11,6 7.
8.9 26 22 L.iodoo 1.4 11.8 7.
8.9 1.8 Lo 11,4 11,6 7.
8.9 1.8 1.4} 1.8 7.
89 : 1.8 11.4] 1.8 7.
8.9 22/ 1.8 14} 16| 17
89| 3.6 18 14l e 9
89| 3.8 1.8 4 e 1L
4.4 3.6 1.0 8.9] 1.6 1.
6.9 N I PR PO . 89| 16} .10,
3.0 3.8 ... o] 2 flLoaba bl ‘8.9 1L67] 10,
5.3 86 feeeiiiemnnees] 22 Tocniifeiaoiideaa.. . 8.91 1.6 8.
2.6 36 |eeeferennns . 8.91 11.6 8.
4.3 3.8 1.6 {. L 8.9 11.6 8.
43| 3.6 ) 1N 0% PR K 7.2}1+789] 11.6 8.
4.3 3.6 I PR 7.2 8.91 1.6 8.
4.3 3.6 1.8 7.2] 1.6 11.6 8.
4, g, 3. g 1.6 7.21 .61 11, 8.
4. 8. 2.3 7.2] 1.6 ] 1.6 8.
4.3 3.6+ 2.3 7.2 ] 11,6 11.6 8.
4.3 3.6 1.9 7.2| 11.6| 1.6} 10.
4.3 3.6 9 7.21 1.6 | 1.6 10,
4.3 3.6 .9 . 7.2{ 1.6 | 116 10.
4.3 | eeenn R EN 7.21 1.6 116 10.
4.3 ...... 91 - 1.2 8] 18] 10
4.3 (..--... 5 3 SNY cdeeeeen] 724 16 116 10.
£3 .. 153 ADCRS SRR ISR IDURON ISR R el el......
3 LR

NoTe ——Creek dry on days for whichdischarxe is not given
thlhly dwcharge of Boulder Creek neai’ Julian, Cahf for the year mdmg Sept. 80, 1918,

s P Disehargeinawond—ﬁwﬁ. .
. ¢ . Run-off in
- Month. . acre-feet.
. Maximum. | Minimum. | Mean.
8.9 2.6 6.10 375 -
9.4 .0 3.14 187
2.3 0 61 37.5°
2.7 0 s .90 55.3
24 0 11.9 661
.0 0 .00 .0
.0 0 .00 .0
4.7 .0 .90 55.8
7.2 .0 5.43 323
11.8 7.2 10.6 652
11.6 11.8 11.6 713
11.6 7.5 8.93 531
2% [} 4.96 3,590

. ’ [}
. GU'YA_IAGA WATER CO.’S FLUME AT DIVERTING DAM, NEAR LAKESIDE, CALIF.

‘LogatioNn.—In SE. } sec. 11, T. 14 8., R. 2 E., just below intake, at diverting dam,
13 miles northeast of Lakeside, San Diego County.”’

Rncom)s AVAILABLE.~—June 1, 1912, to September 30, 1918."

GaGE.~Vertical staff in & stilling box on outside of flume, about 1,000 feet below
intake, installed April 8, 1916. Previous gage was similar but was 500 feet below

_infake and just above sand box. Datum has always been elevation of floor of

flume. Gage read by employees of Cuyamaca Water Co.

DscrARGE MEASUREMENTS,—Made from foot plank scross flume at gage,

.
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CHANNEL AND coNTROL.—The flume is lined with tar paper to reduce leakag&

EXTREMES OF DISCHARGE. ~1912-1918: Maximum daily discharge 51 second-feet
‘March 24, 1913, No flow for certain periods nearly every year.
Accuracy. —Stage—dlscharge relation permanent for years 1916-1918. - Ratmg curve
used for entire yearis well-defined. Gage read to hundredths three'times daily.
Daily dxscha.rge ascertained by applymg mean daily gage helght to ming table

Records good. *

. Cuyamaca Water Co.’s flume, which diverts water from San Diego Rlver and receives
water from the 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 northeast of
San Diego. This systerhsupplied the city of San Diego with water until 1906, when
the Southern California Mountain Water Co." éxtended 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.
Resetvation has a water right of 0.8 second-foot from this flume.

- Discharge measurements of Cuyamaca Water Co.’s flume at diverting dam, near Lake:nde
Calif., dwvmq the year ending Sept. 30, 1918.

The Capitan Grande Indisn

a

v

Date. Made by— hg;g; cg‘r’g& Date. Madoby— - |poof® L DE
Feet. | Seeft. |f .. Feet. | Sec.-ft.

Nov. 7| D. A MoChmng. 0.52| 4.3 ['Nov. 9 | om0 | e
7 8| 1073 10 sl 93

7|0 71| 7.0 Feb. 8 U] =

7| 1.02( 13.4 Mar. 7 vl 122

Daily discharge, in_second-feet, of C‘uyamuca Water Co.’s flume at dwertmy dam, mar
Lakeside, Calq.f Jor the year ending Sept. 30, 1918. -

. PRNPR DLW =DROD

Day. * Oct. | Nov. | Deé, | Jan. | Feb. | Mar. ; Apr. | May. | June. | July. | Aug. | Bept,
6.5| 3.7 ©3.0| 38.7| 9.6 2 83| 7.4] 61| 98f 105
6.5( 7.8 3.3 4.01 7.8] 28 7.6| 6.8[. 56| 10 9.6
6.61 4.6 3.3| 98| 68| 26 6.3 4.4 70| 10 7.4
6.1 3.7 3.4 11 63| 26 5.7 40| ™7 9.3 8.5
6.1 3.8 6.1 21 61| 24 57] 49! 91| 9.1 5.7
61| 5.2]. 3.3 2 | 61| 19.5| 63| 43| 93| 9.8 6.3
61| 7.6 31022 |'10.5| 20 6.5| 27| 9.6| 10.5 6.6
6.3 4.9/]. 3.3| 28 22 18 7.2] 24| 96| 10 s.g,
63| 1.5 3.4| 25 29 18.5| 0.5 44| 9.8 10.5{ - &
6.5 40 3.6 25 29 18.5| 10.5] 6.5| 9.6 10.5} - 6.3,
6.8 3.0 3.3].25. | 20 17.5] 87| 56| 9.6| 10 AN
80| 3.0 2.9| 25 18.5| 18 80| 6.6 9.6} 10 |- 87
7.6 4.3 10 2 18 18.5) ~6.3] 65| 9.1} 10- -]
7.6 5.2 9.3]| 26 45| 19.5| 6.3| 59| 8.0] 10 10 7
7.8 5.0 4.6 26 28 17.5| 571 6.8} 7.2 10.5 (%
7.8 5.0cee... 3.1| 20 28 16 6.3| 7.4| 72| 12 .|, gl
7.2| 5.0 fe..o.. 2.7 2 28 14 591 85| 65| 1l.5f ™
59| 5.0[...... 2.6 27 28 12.5| 7.2} 7.4| 6.5] 10 | °s.
44| 4.4 30| 18] 22 26 9.1 83| 76| 7.4 98] 5.
3.7| 3.8] 63| 18| 125 15 9.6| 7.8] 83| 65| 98 6.
3.7t 3.8} 52| 20/ 10.5) 25 10.5( 801 6.8 7.6f) -&8f &
3.7 40| 48] 20| 23 27 12,6 83| 7.8| 871 9.8 7.
3.7| 49| 46| 20| 23 28 1t 9.1(--7.0] 93] 9.8} . 8
3.7 52| 36| 2.0| 23 25 12 7.0 78] 9.8| 9.8 9.
3.7 5.4| 40| 2.0] 185| 25 1.5 6.6) 74| 0.8| 0.8{ -9
3.7] 6.6 43| 16 20 27 10 66| 68| 9.8| 9.8} . 9

- 37| 570 38| 1 16.5| 20 96| 66| 63| 9.8 98} 9

3.7] 56| 3.1| 70| 13.5] 26 83| 72| 63| 98| 10 | o

3.7 6.5] 33| 5.2f...... 26 85| 14 6.1 9.8} 105{+ 9.

3.71 66| 33| 3.7|...... 26 8.7] 13.5] 6.5| 9.6] 10.5/ 10
3.7 .. 3.3 B.7|een.. 26 |oee.. 7.8 ... © 9.6 1H0.57.......

Norg,—Neflow Dec. 1-18. Discharge July 24 interpolated, - »

.
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Monthly dmdawge of Cuyamaca Water Co.’s flume at diverting dam, neor Lakmde Calif.,
Jor the year ending Sept. 36, 1918.

. - . Discharge in second-feet.
" 3
Month. ‘- Pt
Maximum. | Minimum. ; Mean.
.
sol a7} & 338
7.8 1.5 4.7 | 285
6.3 0 L7 105
17 1.8 4.53 279 .
27 3.7 19.6 1,090
2% 6.1 20.6 1,270
2 8.3 15.9 946
14 5.7 7.74 476
8.5 2.4 6.24 371
9.8 5.6 8. 56 528
12 9.1] 10.1 621
. 10.5 5.6 8.08 481
2 .0 9.37 6,790

CUYAMACA WATER CO.’S FLUME NEAR LAKESIDE, CALIF..

LocaTioN.—At patrolman’s cabin half a mile above trestle crossing at Loe Coches
Creek, 8 miles southeast of Lakeside, San Diego County, and 20 miles below
intake on San Diego River.

RECORDS AVATLABLE.—January 1, 1907, to September 30, 1918.

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 in previous years. 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. .

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

- CHANNEL AND coNTROL.—In the fall of 1914 the fluime wai deepened 8 inches and

" . more tar-paper lining was put in. Oapacxty of ,ﬂume slightly ' mcreased 28 a
reeult of repairs made December 1-19, 1917. £,

EXTREMES OF DISCHARGE.—1907-1918: Mammum mean dmly discharge, 25 second-
feet, Fobruary 16, 1918. No flow certain penods every year.

Accuracy.—Stage-diseharge relation not permanent throughout the year. Flume
repaired December 1-19, 1917, and resulted in a change in rating, Two fairly -
-. well defined rating curves were used during the year. Gage read to hundredths

. rthree times daily. Daily discharge ascertained by applying mean daily gage

N , hmght to rating table. Records gbod:: -

. There is & small diversion from this ﬁume at Cgpitan Grande Indian Reservation
.. above the station. Water is also dlverwﬂ mto the flume from South Fork of San
_ Diego River. For location of intake, description of flume, and explanation of the

uge of the water, see description of Ouyamaca Water Co.’s flume at dlvertmg da,n;
near Lakeside (p. 20).

Dm]mrge measurements of Cuyamaca Water Co.’s ﬂum near Lakgsade Calif., during
the year ending Sept 30, 1918. .

Date. s Madeby— heizit. ch]x)a;'sg'a. Date. Madeby—- hglgl% Ohgtisée‘
Fea. | Sec.ft.
0.80

101

rooiiS
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SAN DIEGUITO RIVER BASIN.
SANTA YSABEL OREEE m MESA. GRANDE, CALIF,

Looarion.—In NW. }sec. 21, T. 12 8., R. 2 E at Sntherland dam site, 1 mile below
Sutherland, 13 miles above mout.h of Black Canyon Creek; and 43 miles south-
west of Mesa Grande, San Diego County.

DrAmNAGE AREA.—bB3.4 square miles (measured on topegraphic map)

Recorps avarLABLE.—December 29, 1912, to S8eptember 30, 1918.

- Gage.—Friez water-stage recorder on right bink just above Suthetland 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 bntongmal datum has not

. been maintained.

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

CHANNEL AND conNTROL.—Bed is shifting sand. .A concrete control constructed at
an outcropping of bgdrock 20 feet below gage was repaired November 6-9, 1916.
Banks are high, covered with brush, and not subject to overflow,

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
4,75 feet at 8 a. m. March 12 (discharge, 1,390, second-feet); minimum stage
from water-stage ®ecorder, 0. 87 foot at 7 p. m.July 30 (discharge, 0.1 second-foot),

1912-1918: Maximum stage recoyded, 11.0 feet January 27, 1916 (discharge,
21,100 second-feet); stream dry October 1-2, 1918; August 12—29, and Sepbember
6-13, 1914.

Dwnnsmns —No large diversions above the station.

ReeuraTion.—None.

Aocuraoy.—Stage-discharge relation changed shghtly by the high water on March
12. Rating curves are fairly well defined below 600 second-feet. The operation
of the water-stage recorder was satisfactory except October 7-12 and June 8-14,
when staff gage readings were used. Daily discharge ascertained by applying
to the rating table mean daily gage height determined by inspecting gage-height
graph, except on March 7, 10-18, and 19 when hourly discharges were aversged.
Records fair.

Discharge measurements of Santa Ysabel Creek near Mesa G'rande, Cahf dw‘mg the year
~ ending Sept 30, 1918

Date. |'  Made by— ponk® | i, | Date. b ateby— Do | lais,
Feet. | See. Feet, | Seefr.
) g
12| 18 tse| 2
128 28 L] 1
122 28 L2 R
168 35 i
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SANTA YSABEL OREEK NEAR BAMONA, CALIF.

Location.—In NE, £ NE. 1 sec. 27, T. 128,, R. 1 E,, at Pamo dam site, at lower’end
of Pamo Valley, 13 miles below mouth of Temescal Creek and 4} miles north
of Ramona, San Diego County.

DraiNaGE AREA.—110 square miles (meagured on topographic maps).

REecorps avamAsLE,—February 5, 1912, to September 30, 1918.

GAGE.—Leitz water-stage recorder, on left bank at dam site wasin operation from
November 3 to December 1, 1917; vertical staff fastened to outside of gage well,
known as gage “C” was used during remainder of year. Gage read by C. M. De-
Venelle. Original gage was a staff in four sections on left bank, one-ha.lf mile
upstream, with a short vertical section at concrete control.

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

CHANNEL AND cONTROL.—Shifting sand banks are high and clean; channel straight for
200 feet above and 600 feet below gage. Concrete control built across channel
jus} below gage, was completed December 8, 1916, and waa destroyed by the high
water on March 12, 1918.

EXTREMES OP, DISCHARGE.—Maximum stage during year, 9.1 feot at 9.30 a.m. March

" 12 (approximate discharge estimated from Mesa Grande record, 2,500 second-
feet); minimum stage August 25-26 (discharge, 0.2 second-foot).

1912-1918: Maximum stage recorded, 14.0 feet January 27, 1916 (discharge,
28,400 second-feet); minimum stage, 0.74 foot October 1-6, 1915 (discharge, 0.1
second-foot).

" DrversioNs.—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 the East San Pasqual.

RecuLATION.—None.

Acouracy.—Stage-discharge relation not permanent thronghout the year. Staff gage
read to hundredths twice daily. Fairly well-defined rating curves used October
1 to December 24; December 25 to March 10; March 26 to August 17; August
18-31; ‘and September 1-80. Daily discharge for these periods ascertained by
applying mean daily gage height to rating table. Mean daily gage height from
water-stage recorder sheets determined by inspecting recorder graph. Discharge
March 12-13 and 15-25 estimated from Mesa Grande record. Records fair for
periods covered by rating curves; those for other periods roughly approximate

Discharge measuremenis of Santa Ysabel Creek near Ramona, Calif., during the year
ending Sept. 30, 1918.

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

' Feet. | Sec.ft.
Oct. 4| T 1.25 1.3 || Mar, 14
Nov. 19 | McC 1.34 2.5 | Apr. 1
Dec. 23 | D. A 1.47 4.5 ay 5
3| F.C.E 1.48 6.4 || Aug. 12
Mar. 8.....do..c.c.iiiiiiia.ln 2.16 | 104 29
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SAN DIEGUITO RIVER NEAR BERNARDO, CALIF.

Locarion.—InSE. 3} NW., 1sec.18, T.138., R.2W., at Carrolldam site, 5} miles below

Bernardo Bridge, about 10} milge above mouth of river, and 4 miles southwest
- of Bernardo, San Diego County.

DRAINAGE AREA.—299 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 17, 1916, to September 30, 1918.

GAGE.—Vertical staff in four sections on right bank at dam site. Zero of gage 214
feet above sea level. Gage read by F. E. Green.

DISCEARGE MEASUREMENTS.—Made from cable at gage or by wading near gage.

CHANNEL AND coNTROL.—Shifting sand; bedrock outcrops about 400 feet below
gage; fairly permanent except during low stages.

EXTREMES OF DISCHARGE:—Maximum mean daily discharge 4,000 second-feet March
11; stream dry during the periods October 1 to November 8 and June 10 to
September 30.

1916-1918: Maximum stage recorded, 21.2 feet 1 to 3 p. m. January 27, 1916
(discharge, 72,100 second-feet); no flow July 30 to September 30, 1916, June 30
~ to November 8, 1917, and June 10 to September 30, 1918. \

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

REGULATION.—None.

Accuracy.—Stage-discharge relation not permanent except for short periods during
yéar. Construction of Lake Hodges dam interfered with maintenance of station

-+ and several rating curves were used. Gage read to hundredths twice daily, more
_frequently during high water. Daily discharge ascertained by applying gage
. height to rating table.

Coormnom——Daﬂy discharge record furnished for publication by San Dieguite

Mutual »Water Co., through Ed Fletcher, president

- chkargc measummnta of Stm Dzegw.to River near Bernardo, Calif., durmg the year
. - ending Sept 380, 1918.

Date. Made hy— - h(e}ﬁ%. chl?ai:sée. Date. M?,de by— h(gi;ﬁ;. chgiﬁék
Nov,
Dec.
Jan.

Feb.
7
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Datly dwcharge, in second- feet of San Dieguwito River near Bernardo, Calif., for the year
ending Sept. 30, 1918

Day. Jan, | Feb, | Mar. | Apr. | May.| June. Day. Jan. | Feb. | Mar.

i
§
3

| 16 5] 5 uo| 28
10| 15 56| 5 uo| 28
9| 14] 56| 4 90| 20
8| 13| 56| 4 01 15
9| u| 51| 4 200 7
9| 20| 48| 3 ) 7
10| 40| 45| 3 10| 6
8| 270| 45| 3 120 6
4| 72| 38 3 04| 8
3| 62| 38| 3 7| 5
3(4,000| 33| 2 w| 5
403,300 30| 2 0! 5
5(1,300 30| 2 70| 5
8| 325 29 50| -5
4] 85| 20| 1 | 5

NoTE.—No ﬂow Oct. 1 to Nov. 8 and June 10 o Segt 30.  Mean flow for November estimated as 0.1
second-foot; December as 0.15 second-foot, and Jan. 1-24 as 0.2 second-foot. X

Monthly discharge of Sen Dieguito River near Bernardo, Calif., for the yéar mdmg Sept.

30, 1918.
[Drainage area, 209 square miles.]
Discharge in second-feet. ’ Run-off. b
Month, Por iD@ thin 'l‘otalﬁ;
. : nches on
Maximum, | Minimum, { Mean. squar.e dreinage | scre-feet. . -
‘ mile area.,
............ 6010 |n.v.o.... 0.00 8.0
............ e.13 | 0.00050 001 9.2
47 4.25 014 02 1
84 19.8 066 .07 1,100
4,000 11 364 1.22 1.41 ,
56 5 26: 4 088 | .10 1,
25 .4 3.45 012 > 01 | 212
2 .0 .23 .001° 13.7
4,000 0 35.3 18 1.612 25,600
o Estimated.

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.

DRAINAGE AREA.—15.2 square miles (measured on topogra.phzc maps). ‘

REcorpS AvaiLABLE.—February 14, 1913, to September 30, 1918 (discharge measure-
ments only except for 1913-14, January to March, 1917, and 1917-18). -

GacE.—Inclined staff on left bank

Di1sCcHARGE MEASUREMENTs.—Made by wading near gage.

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

Drversions.—None.

Recuzation.—None. ’

Accuracy.—Stage-discharge relation permanent during year. Ratmg curve well |
defined below 25 second-feet. Gage read occasionally to hundredths. Daily
discharge ascertained by applying gage height to rating table. High-water record
roughly approximate; other records fair.
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Dmhw'ge measurements of Black Canyon Creck near Mesa Grande, Colif., during the year
ending Sept. 30, 1918.

Date. Madeby—  fyoog | Die || Date.

. Sec.4t.
Nov, 19 0.2 || Mar. 31
Dec. 24 4| May 6
31 6 || Aug. 13

Mar. 8 Ty

Daily dcscgarge, in second- jieet, of Blacl: Canyon Creek near Mesa Grande, Calif., for the
ymr ending Sept. 30, 1918.

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

SANTA HAB.IA CREEK NEAR RAMON& CALIF,

Locxnon —In ‘SE. }sec.11,T. 138, R. 1 W 7 miles below mouth of Hatfield Creek
and 5% miles west of Ramona, San Diego County

DRAINAGE AREA.—H7.3 square miles (measured on topographic map).

RECORDS AVAILABLE.—November 6, 1912, to September 30, 1918.

Gaee.—Friez water-stage recorder on left bank just above control. Original datum
has been maintained.

DiscHARGE MEASUREMENTS.—Made from cable 870 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. Zero flow
occurs at about 1.70 feet on'gage. Left bank is 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 extreme high water.
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EXTREMES OF DISCHARGE.—Maximum stage during yea.r from waf/ermge recorder,
6.0 feet at 5 a. m. March 12 (discharge, 1,370 second-feet); stream dry October
to December and June to September, except for a very small quantity of ground
water brought to the surface at the concrete control.

1912-1918: 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.

DIVERSIONS.—NODB.

REecuLATION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well -
defined. Operation of the water-stage recorder satisfactory except March 12-15
when intake to well was closed by sand deposited by high water on March 12.
Discharge for this period estimated by comparison’ with flow of Safita Ysabel
Creck near Mesa Grande. Daily discharge ascertained by applying to the rating
table mean daily gage height determined by inspecting retordergraph, except
March 8, 11, and 19, when hourly discharge was averaged. Records good. »

The following discharge measurement was made by F: C. Ebert:
March 8, 1918: Gage height, 2.09 feet; discharge, 4.7 second-feet.

-

Daily discharge, in second-feet, of Santa Maria Creek near Ramomz, Calif., for the year
endmg Sept 80, 1918. -

Day Dec Jan Feb. Mar. Apr, | May. { June.

1 LR A -0, 0.1 2 01
! .1 2. .1

.1 3. a0

.1 2. 14

L1 1 .

.1 2. 1]
o4 L .1
85 L .1
.2 L .1
44 L .1

1 BE®

-670 1 W14,

110 1. Ay

25. 1 .11
15 1. .1

IO i R R RS RBooS
N T R,
e meRos eSeg 22RRE SERRE RER:™

8
P -
PRI I SPIIRAAR INERI S Py SRR T RS TR SR PHA R G Y

2 I

% B

B o i PIE
24.. 06 1.5

D J I .05 7 N

2. e iiiiiitanenccversstaraasarsasetansnnannann 05 6

[ P .06 5.5

28. . .05 4.8

20.. .05 3.9

30. 105 3.4 )
2 3 R .05 2.!? JUURRRRS B!

»

.
Nore.—Stream ptactically dry Oect. 1 to Dec. 23,and June 2 to Sept. 30. No gage-height record Mae,
12-15; discharge esgmatxd. ’ Sep . B
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Monihly discharge of Sunta Maria Creek near Ramona, Calif., for the year ending Sept. 30,

1918.
Discharge in second-feet. :

= Run-off in

Month. acre-feet,

Maximum. | Minimum.| Mean.

3.1
6.9
5.1

2,450
60.1
6.1
3.0

THO FOAT- < e oeeemenenenceaeacaearcaaanaaanans 670 0 3.50 2,530

o Estimated
. SAN LUIS REY RIVER BASIN.

SAN LUIS REY RIVER NEAR MESA GRANDE, CALIF.

Location.—In NW. } 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 AvamABLE.—October 3, 1911, to September 30, 1918.

Gaoe.—Friez water-stage recorder on left bank at same location as previous gage.
Staff gage was read October 1-12. 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.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
10.15 feet at 6 a. m. March 12 (discharge, 7,950 second-feet); minimum stage Sep-
tember 7 (discharge, 1.6 gecond-feet).

1911~1918: Maximum stage recorded, 18.0 feet January 27, 1916 (discharge, -
58,600 second-feet); minimum stage recorded, 0.09 foot Atigust 31, 1914 (discharge,
0.2 second-foot).

Diversions.—None.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation changes at intervals of a few days. Mean daily -
gage height determined by inspecting gage-height graph. Daily discharge read

~ from rating curve covering short periods and by interpolation between frequent
. discharge measurements. Records fair.



32 SURFACE WATER SUPPLY, 1918, PART XI.

Discharge measurements of San Luls Rey River near Mesa Grande, Calif.; during the year
ending Sept. 30, 1918.

Date. Made by— hg’éﬁ_ chli'fé .. || Date. Made by— hG‘" g cb]ﬁxge.
Feet. | Sec.ft. Feet. Sw.s-gt.

2.60 2.8 3.46| 1
2.63 3.6 3.18 40
2.46 2.4 3.02 37
2.60 2.6 3.04 28
bk &° 0| »
2.75 4,0 2.88 14
2.85 4.6 2.85 13
2.83 6.2 2.88 20
2.83 4,2 2.82 11
2.89 8.8 2. 80 9.6
2.8 8.0 . 2.8 ‘12
Hilk: Hil:
2.90 10 2.78 5T
3.00 11 2.84 2.2
3.26 52 2. 811 2.0
A 1
2.85 5.8 2.81 2.7
2,87 8.1 2.83 | 1.9
3.564 178 2.84 2.2
3.80 246 2.84 L7
2.95 13 2.90 3.0
AN - I
3.78 278 2.84 2.9
6.151 2,070 2.84 2.2
9.32 | 6,590

Daily discharge, in second-feet, of San Luis Rey River near Mesa Grande, Calif., for the
year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
2.5 2.7 6.0 8.0 9.0 14 20 17 12 2.8 2.1 2.8
2.5 2.8 6 9 9 13 48, 16 11 2.7 2.1 2.6
2.5 2.84 6.6 9 8 12 51 15 10 2.6 2.1 2.4
2.5 5.5 5 ] 7 11 40| 14 9 2.5 2.1 2.2
2.0 6 5 9. 9 10 37| 14 8 2.4 2.2 2.0
2.8 7 4.5 9 9 58 371 13 7.5, 238 2.3 1.8
2.5 8 4.5 ] 9 340 36 7 2.3 2.4 16
2.5 8 4.2| 10 9 284 341 15 6.5 2.3 25 1.7
2.5 7.5 4.5 10 6 133 31| 17 6.5 2.3 2.6 1.8
2.5 7 5 9 9 210 29| 19 6, 2.2 27 1.9
2.5 6.5 5.5 ] 5 1,080 281 20 5.5 2,2 2.5 2.0
2.5 6.5 6 11 7 4,030 341 16 5.5 2.2 2.3 2.1
3.6 6 7 43 8 820 28] 17 5 2.2 2.1 2.2
3.5 5.5 8 10 8 1831 - 281 18 4.9 2.2 1.9 2.3
3.3 5.5 85 8 8 139 261 19 4.7 2.2. 2.0 2.4
3.1 5 8.5 9 8 110 241 2 13 2.1 2.1 2.5
2.9 5 85 8 8 100 21 15 5 2.1 2.2 4.6
2.7 4.9 8.5 7 132 94 21 1 4 2.0 2.2 27
2.5 4.9 8 8 96 300 20| 11 29 2.0 2.1 2.8
2.4 4.8 8 7 73 320 19] 10 19 2.0 2.0 2.9
2.4 4.8 8 5 66 160 15 9 6 2.0 1.9 2.9
2.5 4.7 8 4.0 | 153 115 141 .10 5 2.0 1.8 2.8
2.5 4.7 8 4.0] 36 78 15| 10 6 2.0 1.7 2.7
2.5 4.6 8 4.0 17 74 17| 10 9 2.0 1.7 2.6
2.6 4.8 8 27 17 60 19 85| 10 2.0 1.9 2.5
2.6 5 8 55 18 54 20 8.5 5 2.0 2.1 2.4
2.6 5 7.5| 30 46 20 85 4.0 2.0 2.3 2.3
2.6 5.5 7.51 15 46 20] 14 3.5 20 2.4 2.2
2.6 5.5 7.5 12 43 19| 22 2.9 2.0 2.6 2.2
2.7 6 7.5 11 40 18| 18 2.9 2.0 2.8 2.2
2.7 ... 8 10 [ 720 16 |....... 2.0 3.0|.......
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Monthly discharge of. San Luis Rey- River near Mesa Grande, Calif., for the year ending
Sept. 30, 1918.

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

Month.
' Maximum. | Minimum. | Mean.
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SAN LUIS REY RIVER NEAR BONSALL, CALIF.

LocatioN.—In SW. % sec. 31, T. 10 8., R. 3 W., near junction of Escondido highway
with Oceanside-Bonsall road, 2 miles southWest of Bongall, and 7 miles northeast
of Oceanside, San Diego County.

DRAINAGE AREA.—Not measured.

REecorDps AvamaBLE.—July 26, 1916, to September 30, 1918. (Gage heights and dis-
charge measurements only.)

Gage.—Staff in three sections on left bank 200 feet northwest of ]unct.lon of hlghways
Zero of gage 122.82 feet above sea level. January 3, 1918, a new staff gage was
installed on left bank 200 feet below this gage and at an independent datum.
Read by J. E. Clancy. Previous to August 9, 1916, datum was 0.9 foot lower.

DIsCHARGE MEASUREMENTS.—Made by wading near gage at low and medium stages.
High-water measurements made from highway bridge at Bonsall.

CHANNEL AND CONTROL.—Shifting sand.

Diversions.—The Escondido Mutual Water Co. diverts from San Luis Rey River
about 14 miles above Pala. This water, which is stored in the Escondldo Teser-
voir (capacity, 3,120 acre-feet) about 6 miles northeast of Escondide, is used for
irrigation and municipal supply at Escondido and vicinity. Water is also di-
verted for irrigation on the Rincon Indian Reservation. Water from Pauma -
Créek is used for irrigation on Pauma Indian Reservation and Pauma Rancho.
Morena ditch and Pala Indian Reservation canal divert water in the vicinity of
Pala for irrigation. Water for irrigation is also pumped from wells along the river.

RecuratioNn.—None.

Accuracy.—Stage-discharge relation not permanent. Daily discharges not computed
as there are not sufficient discharge measurements to deﬁne the numerous changes
in channel. Gage read to hundredths once daily.

Discharge measurements of San Luis Rey River mear Bonsall, Calif., during the year
ending Sept. 30, 1918.

Gage Dis- Gage | Dis-
Date. Made by— hei;it. charge. || Date. Made by— heigait. charge.
Feet. | Sec.ft. Sec.-ft.
Nov, 1.12 12 || Mar. & 27
1.20 14 ﬁpr. 23 15
Dec. 1.23 16 || May 5 13
Jan, .85 15 (| June 22 2

Feb. .84

159347°—21—wsp 481——3
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Daily gage height, in feet, of San Luis Rey River near Bonsall, Calif., for the year ending
Sept. 30, 1918.

~
Day Oct. | Nov. | Dec. | Jan, | Feb.| Mar, | Apr.
10 | 12 | 128 90| .64 78
101 1.2 | 1.23 90| .58 76
10 | 121 96| 92| .56 8
101 1.2 98| .90 64 80
10 | 118 88| .90 .60 76
12 | 119 88| 92 70 70
113] 1.2 87 92 92 76
1.12( 1.2 87 91| 1.52 72
1.08| 1.16 .85 88| 1.0 80
109 1.17 .84 96 78
107f 1a8| 88| 6| 2.0 4| 58
11 | 1.9 90 6| 2.77 78 56
1.09| 1.23] 1.16 51 175 .78 54
1121 1.26{ 1.0 g21 1231 75 .52
101 1287 96| .8l 11 681 48
1.14| 1.28| 93 80| .98 67 | * 46
11 | 1.97 .89 g4 .92 70| .46
11 | 1.5 90| 18| .82 68 46
116 1.25| .87} 1.08 74 64 45
1.09] 1.23 91 86| 1.32 66| .44
11 | 122 94| 10 | 11 64| 44
1.4 1.24 921 1.4 .96 70 42
1131 1.22 93 1.28 74 44
12 | 122 94 98 v 92 72 43
12 | 121 1.04 .76 92 68 42
118 1.5 1.14 94 70 44
12 | 1.26] 10 92| 66 .50
1211 1.22] .98 92 72| 40
1.22| 1.8 .90 86( 641 .56
1.2 | 1.22] 84| 82| 58| .64
....... 1.23 .85 B4 {......| .58

NoTe.—Stream dry Oct. 1-14 and July 28 to Sept. 30.

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

Location.—In SW. } NW. } sec. 33, T. 10 S.,, R. 1 E,, 500 feet below intake on
San Luis Rey River, 34 miles above Rincon Indian Reservation, 5 milessouthwest
of Nellie, San Diego County, and 15 miles northeast of Escondido.

RECORDS AvarLaBLE.—October 1, 1896, to September 30, 1918, except that there are
no records for 1901-2 and 1903-4.

GAeE.—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.

ControL.—Rectangular weir with 6-foot crest length, 500 feet below intake. October
29, 1915, wooden weir board was replaced by concrete slab with steel plate for
crest. Length of crest not changed. March, 1916, Mr. E. R. Bowen installed ¢
weir at south portal of tunnel No. 2 and developed rating curves for the various
crude weirs which had been used in previous years.

CoorerAaTION.—Daily-discharge record furnished 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. )
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Run-off in
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SAN LUIS REY RIVER BASIN.

Jor the year ending Sept. 30, 1918.

Daily discharge, in second-feet, of Escondido Mutual Water Co’s canal near Nellie, Calif.,
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SANTA ANA RIVER BASIN.
SANTA ANA RIVER NEAB 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 power plant, half a mile above mouth of
Deep Creek, and 34 miles northeast of Mentone, San Bernardino County.

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

- Recorps AvarABLE.—July 1, 1896, to September 30, 1918,

Gaae.—Gurley graph water-stage recorder 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. Previous staff, destroyed by the
flood of January, 1916, was 10 feet upstream at an independent datum. Original
gage was just above Warm Springs Canyon, 1} miles upstreani.

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 from water-stage recorder,
5.54 feet at 5 p. m. March 7 (discharge, from extension of rating curve, about
6,800 second-feet); minimum stage, 0.26 foot at 5 p. m. November 29 (discharge,
0.9 second-foot).

1896-1918: Gage washed out January 27, 1916, stage not known (discharge,
computed from cross-section and slope, 29,100 second-feet); minimum stage, 2.3
feet during parts of every month from Qctober, 1913, to January, 1914 (discharge,
0.6 second-foot).

Drversions.—The Southern California Edison Co.’s canal has its intake at power
plant No. 2, 2} miles above the gage. The Greenspot pipe line diverts water for
irrigation from the forebay of this canal at the Mentone power house. From the
tailrace the water is carried across Santa Ana River and used for irrigation.

ReauraTion.—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.

Accuracy.—Stage-discharge relation not permanent during year. Rating curves.
fairly well defined. Daily discharge ascertained by applying to the rating table
mean daily gage height determined by inspecting recorder graph, except for
March 7, 10-12, and September 10, when hourly discharge was averaged. Record
good.

Discharge measurements of Santa Ana River near Mentone, Calif., during the year ending
Sept. 30, 1918.

Date. Made by— Gage | D || Date. Made by— Gage | Dis-
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NOTE—No gage-height record July 10-12 and July 26; discharge estimated.

Monthly discharge of Santa Ana River near Mentone, Calif., for the year ending Sept. 30,
' 1918.
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Daily discharge, in second-feet, of Santa Ana River and canals near Mentone, Calif.,
Jor the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. May. | June. | July. | Aug. | Sept.
81 70 60 51 51 88 76 84 88 92
90 70 65 51 49 84 8 89 88 89
90 M 66 51 51 84 76 87 90 87
90 33 70 51 49 100 7 87 88 89
85 44 69 56| . 49 92 81 89 86 88
83 21 69 61 104 96 81 89 86 86
90 51 60 65 | 2,480 94 80 89 86 86
85 66 60, 61 545 96 80 101 86 86
70 66 60 61 184 96 80 104 86 86
69 66 51 57 | 1,930 92 80. 93 92 103
69 60 65 57 11,770 88 83 87 88 87
74 60 65 65 | 3,970 85 87 89 86 87
74 60 69 65 | 1,810 80 89 83 86 88
69 60 65 69 570 90 89 8 - 8 91
60 65 65 74 358 91 90 86 92 92
60 60 60 74 264 90 106 83 95 94
69 601 - 60 74 210 91 109 86 96 94
69 60 60 70 168 90 96 83 94 93
65 60 60 20 91 94 86 90 92
65 60 60 59 196 89 92 82 88 90
69 65 60 65 166 88 86 86 87 90
80 60 60 125 168 84 83 88 84 96
74 69 60 99 166 84 80 86 8 92
80 60 60 71 160 84 80 88 87 88
80 55 69 62 156 8t 75 86 87 86
80 51 60 59 150 8 72 83 87 83
80 55 55 57 136 88 83 79 86 83
74 60 55 51§ 126 90 83 85 83 86
74 60 55 126 90 83 85 83 86
74 60 126 88 84 87 92 86

....... 55 128 81 [....... 85 104 |.......

NoTE.—~See page 40 for flow of Greenspot pipeline and page 39 for flow of Southern California Edison Co.’s

Morithly discharge of Santa Ana River and canals mear Mentone, Calif., for the year

ending Sept. 30,. 1918.

[Drainage area, 189 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin —_
. inches on of
Maximum.| Minimum. s]%iu?ge drainage | acre-feet.
) area.
104 85 94.2 0.498 0.57 5,790
90 60 75.7 .401 .45 4,500 -
74 21 58.6 .310 .36 3,600
70 51 61.1 .323 .37 3,760
125 20 63.6 .337 .35 3,530
3,970 49 536 2.8 3.27 33,000
130 88 104 . 560 .61 6,190
100 81 88.7 .469 .54 5,450
109 72 84.6 448 .50 , 030
104 79 . 87.4 .462 .53 5,370
104 83 8.5 .468 .54 , 440
103 83 89.2 .472 .53 5,310
3,970 20 120 .635 8.62 87,000
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SOUTHERN CALIFORNIA EDISON OO.’B CANAL! AND GREENSPOT PIPE LINE NEAR
MENTONE; CALIF.

Location.—At Southern California Edison Co’s. power 'pla,nt at mouth of canyon,
24 miles below intake on Santa Ana River and 3 Iinles northeast of Mentone,
San Bernardino County.

RECORD AVAILABLE.—1896 to September 30, 1918.

DiscraArRGE.—Computed from records showing kilowatt o&tput of power plant.

EXTREMES OF DISCHARGE.—1896-1918: Maximum mead daily discharge recorded,
97 second-feet March 16, 1905; no flow during short periods nearly every year.

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

Accuracy.—The record for power canal is computed on t]#e assumptlon that 1 second-
foot develops 18.9 kilowatts.

The intake of this canal is at Southern California Edlﬁon Co.’s power plant No. 2,
24 miles above the Mentone plant at the mouth of the canyon. All the water, except
that taken by the Greenspot line, is first used for developihent of power; after it leaves
the Mentone power house, it is conducted across Santa Ana River in a flume and dis-

charged into a lined canal from which it is distributed for irrigation. Before it enters
the irrigation canal it passes through three power plants.
Daily discharge, in second- feet Southern California Edison Co’s. canal near Mentone,
Calif., for the year ending Sept. 30, 1918.
Day. Oct, { Nov.| Dec. | Jan. | Feb. | Mar. | Apr. ay. | June. | July. | Aug. | Sept.
i
85! 70| 59f 50| 45| 45| 8| | 72} ea] 72| T 4
85| 7o) 59 55] 45 43} 85| | 69| 64 il vl
85| 7ol 9] 55| 45| 45| 85| 6] e4] 7| 75
85| 79| 20| 5| 4| £ 851 | 86| 65 7wl
85| 74 o] 9] 50| 43 &gl 7| e} 7| o
85| 70 ol 59} 55| 8| 8|, 8| 6| 77| 75 75
790 79| 42§ 50| 591 85| 8| | 7| e w| 7 75
79| 74| 55| 50| 5 o| &/ | 77| 6] | 75
9] 50] 55| s 5| 61| s | 7| 6| T 75
79 59| 5] 4| 5| 6] 80 7| 6 wl 2
9| 5] 50| 5] 50 ol 8! 731 72| 721 72
79| 64| 50| 65 8 ol 8] 7@ 7| | 5 75
791 64| 50| 59| 55 o 8|1 67| 77| | 7 75
9| 5| 5{ -5 5| 7| s|| | Wl Wl w
791 5| 65| 55| 64| 77| 80| | 75| | 7| 77 i
] s| so| so| e]| 7| sl | | | ©w 77
79| 50| 5! 5| 6] s85{ 8| | 751 8| 7] 77 77
791 59| 50 50| 56| 8 8| | 7] 8| 72 i
9| 851 50| 5 ol 8| 8| | 75| 8| B[ 7w ik
79| 5| 5| 5| =3 851 || | 8| 72| i
5| s0 s9f s || | | | ek
500 50! s8] sl g7l 2l 22| Wl 72 80
59(. 50| 8| 8 || 72| 69 Bl T2 44
50] 50| 64} 8| sof|| 72| 69| 7| 75 75
5] 59| | 8| 77|| 69| 6y 7| 75 75
41 50 53| 85 Bl 72| 6 72| 75 72
4651 45| 51 2| || 15| 72 6] 5 72
50 45| 46| 75| | | 2] B @ 75
50 45]....... 85| || 715( 72| | T 75
50 [ 45 |.....] 85| 72| 73| 72| Wl W 75
45 45| 8 )...... 69 ....0. 5] 80.......

1 Canal owned by Pacific Light & Power Corporation previous fo 1917,




Co’s. canal near Mentone, Calif.,
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Monthly discharge of Southern Cal
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Monthly discharge of Greenspot pipe line near Mentone, Calif., forr the year ending
Sept. 30. 1918.

Discharge in second-feet. .
. Run-off in
Month. . acre-feet.
Maximum, | Minimum.| Mean,
9 9 9.0 553
9 9 9.0 536
9 .0 8.06 496
9 4.6 8.72 536
8.5 .0 5.48 304
4.6 .0 2,11 130
9 2.5 6.90 411
9. 9 9.0 553
9 9 9.0 636
9 9 9.0 - 553
9 9 9.0 553
9 9 9.0 636
9 0 . 7.87 5,700

NorE.--Computed by engineers of United States Geological Sun}ey.
MILL CREEK AT FOREST HOME, CALIF.

LocatioN.—In NW. 1 NE. } sec. 13, T. 1 8., R. 1 W., at Forest Home, San Bernar-
" dino County, 2} miles below Falls Creek, 4 miles above Mountain Home Creek,
and 14 miles east of Redlands.

DRAINAGE AREA.—Not measured.

RECORDS AvarLABLE.—September 23, 1903, to September 30, 1918.

DiscEARGE.—Deterniined from flow in power canal plus flow over diverting dam.
Current-meter measurements have been made on canal. Record of flow over
diverting dam is roughly approximate.

EXTREMES OF DISCHARGE.—1903-1913: Maximum mean daily discharge, 2,200
second-feet March 7, 1918 (no record for flood of January, 1916); minimum mean
daily discharge, 7.0 second- feet November 19 and 20, 1904.

Diversions.—None.

Reeurarion.—None.

Accuracy.—Two sets of observations recorded each day at 6 a. m. and 6 p. m.
Records for periods in which total flow of Mill Creek is diverted into power canal
considered good; those for higher stages roughly approximate.

CoorPeErATION.—Daily-discharge record furnished by Southern California Edison Co. -

. through H. W. Dennis, construction engineer.

1 Akers Camp on map of San Gorgonio quadrangle, U. 8. Geological Survey.
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Dazly discharge, in second-feet, of Mill Creek at Forest Home, Calif., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
12,7 | 11.8| 11.3| 10.0 9.4 10.5 | 37 39 35 26.5| 21.2| 17.0
12.6 | 11.8| 11.2| 10.0 9.4 10.5 | 37 39 38.5| 25.8| 21.2| 15.7
12.8 | 11.6 | 11,0 10.0 9.3 10.7 | 37.5|a39 35 29.5| 20.6| 15.9
12.4 | 11.6 | 11.0{( 10.0 9.2 10.7 7.5 35 23.2| 20.6 | 22.3
12,4 11.6| 11.0 9.9 9.2 10.7| 37.5| 40 34.5( 30.9| 2.7| 15.9
12.4| 15.0} 11.0] 10.0 9.1 32.5| 37 40 34 22.8| 20.6 | 16.2
12,2 11.6| 10.8 9.6 9.8 (2, 37 40 34 ©23.2 20.5| 15.9
12,2 11.9| 10.8 9.6 9.2 70 37 40 34 24.8 |a21 16.0

2 12,2 | 10.8 9.6 9.0 13.3 | 37 40 34 29.5| 21.6| 16.1
12.2 ] 12.1] 10.8 7.5 9.1 37 .40 34 30 21.8| 15.8
12.2| 119 10.8 9.3 9.1 320 37 39 34 27 20.5| 15.8
12,21 11.9| 10.8 9.6 9.1 [1,750 37 38 32,5 27.5( 20.4| 16.1
12.3 | 11.8| 10.8 9.8 9.11 39 38 a32 27.8| 20.4| 15.7
12,2 11.9| 10.8 9.4 9.1 110 40 38 31.5| 27.5|e20.3| 15.7
12.2| 11.8| 10.8 9.4 9.1 75 40 38 b31.5| 26.5| 2.2 15.6
12,5 11.7{ 10.8 9.6 9.1 60 40 37.5| 40 26.5| 20.1| 15.4
12.3 | 11.6} 10.8 9.8 9.0 &0 40 37.5| 39 26.21 20.1| 15.5
12.2| 11.6| 10.8 9.8 8.0 45 a4 37.5| 39 26 19.8 | 15.5
12.3 | 11.6| 10.8 9.8 8.4 48 40 37 38 25.5) 19.4| 15.2
12.1| 11.5| 10.6| 10.0 9.7 47 40 37.7| 37 24.5| 18.9! 14.2
12,1 11.5| 10.4 9.1} 10.7 48 40 37.5| 35 24 18.3 1 15.5
12,2 11.6! 10.4} 11.3! 27.0 46 40 37.21 35.5| 24 18.1} 15.9
11,9} 11.5| 10.3 9.1 12.8 45 40 36.5| 35 24 18 15.2
1.9} 11.9| 10.4 9.1| 11.1 41 40 36.5 | 33.8| 24 17.6 | 15.6
11.9| 11.6 | 10.3| 10.5| 10.7 41 40 36.5| 33.8| 24 17.9 | 15.6
11.8 | 11.6 | 10.4| 10.2| 10.4 42 40 36.5 | 32 22,6 | 18.2( 15.2
11.8 | 11.5| 10.3 9.2 10.3 42 40 36.5| 30 23.1| 18,61 15.6
11.8 11.6 | 10.2 9.6 [ 10.2 40 36.5| 29.5| 22.2| 18.5| 15.4
11,8 11.3| 10.2 9.6 36 40 37 28.2| 21.6 [ 25.9| 15.6
11.8 | 11.3 | 10.1 9.6 37 40 36.5 | 27 21,5 22 15.2
11.8....... 10.0 9.5 37 feeeen-- 35 |....... 21.2 | 17.8}......
aInterpolated. b Estimated same as day before,

Monihly discharge of Mill Creek at Forest Home, Calif., for the year ending Sept. 30, 1918,

Discharge in second-feet.
| Runeoff in
Month. acre-feet.
Maximum. | Minimum. { Mean.

12.8 11.8 12.2 750
15.0 11.3 11.8 702
11.3 10.0 10.7 658
11.3 7.5 9.66 694
27.0 8.0 10.2 566
2,200 10.51 200 12,300
40 37 38.8 2,310
40 35 37.9 2,330
40 27 34.1 2,030
30.9 21.2 25.3 1,560
25.9 17.6 20.0 1,230
22.3 14.2 15.9 946
2,200 7.50 35.9 26, 000

NortE,~Computed by engineers of U. 8. Geological Survey.
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LYTLE CREEK NEAR SAN BERNARDINO, CALIF.

Locamon.—In NW. % sec. 26, T. 2 N., R. 6 W., at Southern California Edison Co.’s
diversion dam, below junction of North and Middle forks of Lytle Creek, in
Angeles National Forest, 3 miles above mouth of canyon and 14 miles northwest of
San Bernardino, San Bernardino County.

DrAINAGE AREA.—Not measured.

REcorps AvarLasLE.—September 18, 1904, to September 30, 1918.

GageE.—Watson water-stage recorder in pool above weir in power canal.,

DiscaarGE.—Computed by combining determinations of flow in power canal with
those of flow over diverting dam; discharge of power canal is measured near intake
by an 8-foot steel plate rectangular weir; flow over diverting dam is estimated.

EXTREMES OF DISCHARGE.—1904-1918: Maximum mean daily discharge, 4,750 second-
feet January 18, 1916; minimum mean daily discharge reported, 5.1 second-feet
September 30 and October 3, 1904.

Accuracy.—Daily discharge is mean of two observations recorded each day at 6a.m.
and 6 p. m. Record for periods in which total flow of Lytle Creek is diverted into
power canal, good; for those in which discharge exceeds 23 second-feet (capacity
of canal) they are roughly approximate.

CooPERATION.—Daily-discharge record furnished by Southern California Edison Co. .
through H. W. Dennis, constructmn engineer.

Danly discharge, in second-feet, of Lytle C‘reelc near San Bernardino, Calif., for the year end-
ing Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
22.1) 22.2] 22.6| 22.2( 22.0| 32.6 60 34| 34 20.8 | -28.6 28.6
22.21 22.2} 22.6| 21.9| 22.0| 33.8 60 34| 34 29.8 | 28.6 28.6
22.21 222} 22.4| 23.4( 22.0| 30.8 60 341 34 29.8| 28.6 28.6
22.21 22.2%1 22.5] 22.2| 21..7| 28.8 60 34| 34 20.81 28.6 28.6
22.2 | 22.21 22.2| 22.2| 21.6| 29.6 55 34] 34 20.8 | 28.6 28.6
22.2( 22.2| 22.2| 222 21.8| 46.5 50 341 34 20.8| 28.6 28.6
22.2| 22.4| 22.6{ 22.1| 15.7| 62.0 50 341 33 20.8 | 28.6 28.6
22,21 22.21 22.1| 22.0! 22.2| 346 50 341 32 20.81 28.6 28.6
22.2| 22.2) 23.9| 221 | 22.5| 147 50 34| 32 29.8| 28.6 28.6
22.2| 2.5} 22.2| 21.8} 22.4]300 67 34 32 29.4( 28.6 28.6
22.2| 23.7| 22,2 22.2| 22.1] 650 62 34| 32 20.0| 28.6 28.6
22.2| 24.1| 22.21 22.2| 21.8{ 550 62 34| 32 20.0| 28.6 28.6
22.2| 23.4| 22,2 19.9| 18.6| 321 62 34| 32 20.0| 28.6 28.6
22.2| 23.4| 22.2] 22.3| 16.3 | 222 62 34| 32 28.8| 28.6 28.8
22,2 22.8( 22.2| 22.1] 16.2| 153 62 34| 32 28.6 | 28.6 28.8
22.2| 22.8| 22.2( 22.0| 20.0| 122 62 34| 32 28.6 | 28.6 29.1
22.2 | 22.2| 22.2] 22.0} 20.0| 112 62 34| 32 28.6 | 28.6 28.9
22.2| 22.4| 22.1| 220 19.5| 80 62 34| 32 28.6 | 28.6 28.6
22.2| 23.0| 22.2| 21.4{ 20.3| 80 62 34| 32 28.6| 28.6| 286
22.2( 22.8( 22.2] 20.7| 19.3| 8 62 34| 32 28.6| 28.6 28.6
22.2] 22.8] 2.2 21.2} 22.6] 102 62 34| 32 28.6-] 28.6 28.6
22.2| 22.6| 21.1} 21.4} 22.2| & 62 341 32 28.6 | 28.6 28.6
22.21 22.6| 18.61 21.4| 29.7| 82 62 34| 32 28.6 | 28.6 28.6
22.2| 22.8 |e18.9] 20.8] 22.6| 60 62 34| 32 28.6 | 28.6 28.6
22,21 22.7| 19.1} 21.0} 22.8| 60 62 34! 30 28.6 | 28.6 28.6
22.2| 22.8| 18.8( 19.6| 21.8| 60 62 34| 30 28.6 [ 28.6 28.6
2.2 22.6 ] 17.2| 21.8| 43.4| 60 62 34| 20.7( 28.6 28.6 28.6
22.2| 22.9| 18.8| 21.4| 39.4| 60 62 34| 20.7| 28.6| 28.6 28.6
22,2 23.0| 22.1| 21.4|....... 60 62 34| 29.8) 28.6| 28.6{ 28.6
22.2 23.1} 22.2 . 60 62 341 29.81 28.6| 28.6 28.6
22.2 laeennt 22.2 60 |....... 34 |....... 28.6 | 28.6| .....

o Interpolated.
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Monithly discharge of Lytle Creek near San Bernardino, Calif., for the year ending Sept, 30,

1918.
Discharge in second-feet.
Mone, Bamotn
Maximum.| Minimum. | Mean,
22.2 22.1 22.2 1,370
24.1 22.2 22.7 1,350
23.9 17.2 21.6 1,330
23.4 19.6 2.7 1,330
43.4 15.7 22.6 1,260
650 28.8 135 8,300
67 50 60.1 3,580
34 34 34.0 2,000
34 29.7 32.0 1,900
29.8 28.6 29.0 1,780
28.6 28.6 28.6 1,760
29.1 28.6 28.6 1,700
650 15.7 38.3 27,800

n -
NotE.—Discharge computed by engineers of U, 8. Geological Survey.

SAN JACINTO RIVER NEAR ELSINORE, CALIF.

LocaTion.—Near east line of sec. 9, T. 6 8., R. 4 W., 21 miles above junction with
Elsinore Lake (low-water stage), one-fourth mile above highway crossing, and 2
niiles southeast of Elsinore, Riverside County.

DRrAINAGE AREA.—717 square miles (measured on topographic maps).

REcorps Avaruasre.—January 1, 1916, to September 30, 1918.

(raGE.~—Vertical staff in two sections on right bank about one-fourth mile above high-

) way crossing. Read by W. L. Wilhite.

DiscEARGE MEASUREMENTS.—Made from railway bridge three-fourths mile below
gage or by wading below gage.

CHANNEL AND CONTROL.—Gravel and small boulders practically permanent. One

channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 4.28 feet at 10
a. m. March 12 (dlscharge, 750 second-feet); stream dry for several months during
year.

1916+1918: Maximum stage recorded, 19.0 feet at 11 a. m. January 28, 1916 (dis-
charge, 14,000 second-feet); stream dry for several months each year.

Drversions.—The Temescal Water Co. diverts water for irrigation above the station.
Water is also diverted above San Jacinto for irrigation. ‘

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

Accuracy.—Stage-discharge relation perma,nent during year. Rating curve fairly
well defined below 500 second-feet; it is slight revision of curve for 1916-17.
Gage read to hundredths about every other day. Daily discharge ascertained by
applying gage height to rating table; interpolated for days on which gage was not
read. Records good.

Discharge measurements of San Jacinto River near Elsinore, Calif., during the year ending
Sept. 30, 1918.

[Made by F. C. Ebert.)

Gage Dis-~ Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet . Secft.
DOC. 2.t 119 0.4 Mar. 17, eoeeeeeeeenn. 1.08 )
Mar, 5.l 117 8 220 LI 2.00 51
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Daily discharge, in second-feet, of San Jacinto Rwer near Elsinore, Calif., for the year end-

ing Sept. 30, 1918.

Day. Nov. | Dec. | Jan Feb. | Mar. | Apr. | May. | June.
0.3 1.2 1.6 1.2 0.5 0.2 "0.2
.4 1.2 1.6 1.2 .4 .2 .2
.4 1.2 1.5 .8 .4 .2 .2
.4 1.3 1.3 .4 .4 .2 .2
.4 1.4 1.2 .4 -4 .2 .2
.4 1.4 1.2| 2.0 .4 .2 .2
.4 1.4 1.6} a4.0 .4 .2 .1
.4 1.4 1.5 6.5 .4 .2 .1
40 1.4 1.4] 20 .3 [ O
.4 1.4 1.5| a40 .2 2 ieeanan.
b 1.6 1.6 61 .2 2.,
.5 1.3 16| 750 .2 - U,
.2 .5 1.0 1.6 | 750 2.2 2 e
.2 5 .7 1.6 | 705 .2 20 .-
.2 .5 .5 1.6 ] 266 .2 2.
.2 .6 .6 1.6 ] 158 .2 .2
.2 W7 .5 3.3 49 .4 .2
.2 7 .5 5.0 31 .6 .2
.2 .7 .5 3.51 141 .4 .2
.2 7 .5 2.1| 251 .3 .2
.3 7 .6 1.6 ] .146 .3 2.
.3 W7 .6 1.6 51 .2 .2
.3 W7 .6 1.6 47 .2 .2
.3 1.0 .6 1.6 46 .2 .2
.3 1.2 7 1.6 27 .2 2.
:3 1.2 2.1 1.6 8.5 .2 -2 I
3 1.2 2.1 1.5 6.5 .2 2
.3 1.2 2.1 1.3 3.6 .2 3 PO
.3 1.2 2.1 N .2 2l
.3 1.2 16| .6 .2 153 PO
1.2 1.2 I T PR, 2 PO

e Xstimated.
' Nore.—No flow Oct. 1 to Nov. 12 and June 9 to Sept. 30.

Monithly discharge of San Jacinto River near Elsinore, Calif., for the year ending Sept.

30, 1918.
Discharge in second-feet.
Run-offin
Month. acre-feet,
Maximum. | Minimum.| Mean. | .
0.3 0.0 0.15 8.9
1.2 .3 .69 42.4
2.1 N 1.14 70.1
5 1.2 1.80 100
750 .4 115 7,070
.6 .2 .29 17.3
.2 .2 .20 12.3
2 .0 .05 3.0
750 .0 10.2 7,320
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ELSINORE LAKE AT ELSINORE, CALIF.

LocaTioN.—A short distance southeast of outlet at Elsinore, Riverside County.

Recorps avarnaBLE.—December 1, 1915, to September 30, 1918.

Gace.—Vertical staff in several sections on northeast shore a short distance above
outlet; read by W. L. Wilhite. Zero of gage at elevation 1,242.11 feet above mean
sea level. Datum was raised 0.06 foot May 10, 1918.

Daily elevation, in feet, of Elsinore Lake at Elsinore, Calif., for the year ending Sept;
30, 1918.

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

NotE.—Add 1,200 feet to obtain mean sea level. !
SAN ANTONIO CREEK NEAR CLAREMONT, CALIF. '

LocatioN.—In NW. § SE.} sec. 36, T. 2 N., R. 8 W., at highway bridge half a mile
above Southern Cahforma Edlson 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 (meéasured on topographic map).

Recorps AvAILABLE.~—January 25, 1917, to September 30, 1918. (Digcharge measure-
ments only May 31 to Sept. 4, 1916.)

GaGE.—Gurley graph water-stage recorder on left bank at north end of highway
bridge.

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

CHANNEL AND cONTROL.—Coarse gravel and small boulders; subject to shift during
high stages. One channel except at extreme floods when left bank is overflowed.

EXTREMES OF DISCHARGE.—1917-18: Maximum stage, from water-stage recorder, 4.00
feet at 3 p. m. March 7, 1918 (discharge, 362 second-feet); minimum stage, from
water-stage recorder 0.93 foot &t 4 p. m. August 26, 1918 (discharge, 0.5 second-
foot).
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Drversions.—The Southern California Edison Co. diverts water for power development
above the station. . (See p. 49.)

RecuLatioN.—None except as indicated above.

Accuracy.—Stage-discharge relation not permanent during year. On account of
slight change in the control three fairly well-defined rating curves were used
during the year. Daily discharge ascertained by applying to the rating table
mean daily gage beight determined by inspecting recorder graph, except for
March 7 and 10 when hourly discharge was averaged. Records good.'

CooPErATION.—Southern California Edison Co. furnished attehdant for water-stage
recorder.

Discharge measurements of San Antonio Creek mear Claremont, Calif., during the year
ending Sept. 30, 1918.

Date. . Made by— h(gigi?;. chl;;sge. Date. Made by— h?ig ‘Z. chI;isg:e.
Feet. | Sec.ft.
Oct. 25§ H.J. Tompkins..... ool 0.86 0.6
Dec. 161.....do. .. .58 W7
FPeb, 26 .72 2.7 .
Mar. 2.47 68 .
2.02 39 -
3.14 1 165 21 .
2.39 | ‘68 July 19 . .85
2.08 39 Aug. 28 . .7
Apr. 2.06 41 Sept. 15 . .6
1.90 35

Daily discharge, in second-feet, of San Antonio Creek near Claremont, Calif., for the year
. ending Sept. 30, 1918.

.

e e .« ..
QOWOOD Q0000000 0000000000 COOANSIST ~JaI~IIAY  SJayay=I=y

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | SBept.
1.0 0.9 0.9 0.8 0.8 2.2 42| 22 7 0.9 0.8 0.
1.1 .9 .9 .8 .8 1.8 41| 22 6.5 .9 .8
1.1 .9 .9 .8 .8 1.8 411 22 6 .9 .8
1.1 .9 K] .8 .8 1.7 41 20 5.5 .9 .8
1.1 1.0 .9 .8 .8 1.8 a2 4.9 .9 .8 .
1.2 1.2 .9 .8 .8 24). 40 21 4.5 .9 .8
1.2 1.1 .9 7 .81133 371 2 4.3 .9 .8
1.1 1.1 .8 7 .8 96 351 2 3.9 .9 .8
1.1 1.0 .8 .8 9] 4 32| 2 3.7 9 .8
1.0 .9 .8 .8 91 94 31| 20 3.5 .9 .8
1.1 .9 .8 .8 L9179 30] 23 3.0 .9 .8
1.1 .9 .7 .8 .9 184 30} 18 2.5 .9 .8
1.2 .9 7 .8 .9 175 31) 17 2.3 .9 .8
1.2 .9 .8 .9 .91 165 301 15 2.1 .8 .8
1.1 .9 .8 .9 .9 | 150 29| 15 1.7 .8 .8
1.1 .9 .8 .9 .9 130 271 14 2.0 .8 .8
1.1 .9 .8 .9 1.1] 110 261 14 1.7 .8 .8
1.1 .9 .8 .9 1.1] 9 25| 13 1.7 .8 .8
1.0 .9 .8 .9 1.1 89 26 | 12 1.7 .8 .8
1.0 .9 .8 .9 1.1 88 257 11 1.7 .8 .8

.9 .9 .8 -9 2.81 69 25| 11 1.5 .8 .8

9 .9 .8 8 10 65 240 1 1.4 .8 .8

.8 .9 .8 .8 7 61 241 10 1.2 .8 .8

.8 .9 .8 .8 3.6 | 57 241 10 1.2 .8 .8 .
7 .9 .8 1.1 3.4 53 241 10 1.1 .8 7

.8 .9 .8 1.0 3.8 50 24 9.5 1.1 .8 .6 B
.8 .9 .8 1.0 3.4 49 24 9 1.0 .8 .6

.8 .9 .8 9 2.7 46 25 10 .9 .8 .6

.9 .9 .8 %3 R 45 24 9.5 .9 .8 7

.9 .9 .8 Bl 43 24 8.5 .9 .8 .7 .
8l 8 8 - S I O I .8 % I P

Nore.—No gage-height record July 2-5; discharge interpolated.
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Monthly discharge of San Antonio Creck near Claremont, Calif., for the year ending Sept.

30, 1918.
Discharge in second-feet.
Month. Ra nnm'?ng’
Maximum. | Minimum.; Mean
L8101 70) 2T O Y 1.2 0.8 1.00 61.5
1.2 .9 .93 55.3
.9 7 821 ° 50.4
1.1 9 .86 52.3
10 .8 1.95 108
184 1.7 75.1 4,620,
42 24 30.1 1,790
23 7.5 15,0 922
7 .9 2.71 161
.9 .8 .84 51.6
.8 .6 77 47.3
.9 .9 77 45.8
184 .6 1.0 7,970

Daily discharge, in second-feet, of San Antonio Creck and Southern California Edison
Co.’s canal near Claremont, Calif., for the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.
12 101 10 9 8 12 61 K 26 20 16 12
12 10| 10 9 8.5 11 60 41 26 20 15 12
11 10| 10 9 8.5 11 60 41 25 19 15 12
12 10| 10 9 8.5 11 60 39 25 19 15 12
12 10| 10 9 8.5 12 60 40 24 19 15 12
1n 12| 10 9 8.5 15 59 40 24 19 15 12
11 11} 10 8.6 8.5 153 56 39 4 19 15 12
1 11| 10 9 8.5 116 54 39 23 19 15 12
12 10| 10 8.5 8.5 65 51 39 23 18 15 12
11 10 9.5 9 8.5 114 50 39 23 18 15 12
11 10| 10 9 8.5 199 49 42 22 18 14 12
1 10| 95| 9 8.5 204 49 37 22| 18 14 12
11 10 9.5 9 8.5 195 50 36 22 18 14 12
12 10 9.5 9 8.5 185 49 34 22 18 14 12
12 10 10 9 8.5 170 48 34 21 18 14 12
12 10 9.5 9 8.5 150 46 33 21 17 14 12
11 10 9.5 8.5 8.5 130 45 33 21 17 14 12
11 10 9.5 9 9 116 44 32 21 17 14 12
11 10 9.5 9 8.5 109 45 31 21 17 14 1
11 10 9.5 9 9 108 44 30 21 17 14 1
1 10 9.5 8.5 13 89 4 30 21 16 13 11
10 10 9 8.5 26 85 43 30 21 1 4 1
10 10 9.5 9 18 81 43 29 20 17 14 1
10 10 9 85| 14 77 43 29 20 16 13 11
11 | 9 9.5 14 73 43 29 20 16 13 11
11 10 9 9 70 43 29 20 16 13 11
11 10 9 9 69 43 28 20 16 13 12
10 10 9 9 66 4 29 20 18 13 12
10 10 9 8.5 65 43 29 20 16 13 11
10 10 9 8.5 1. 63 43 28 20 15 12 11
10 |....... 9 8.5 L2 3 P 27 |ooo.... 15 13 |eeae...
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Mondhly discharge of San Antonio Creek.and Southern California Edison Co.’s canal near
Claremont, Calif., fmﬂwmmdugy&pt 30, 1918,

{D rainage area, 16.9 square miles.]

Discharge in second-feet, Rua-off,
Month. Per ilx)x in Total in
N . on
Maximum. | Minimum, | Mean, sgl;la:e drainage | acre-feet.
area.
12 10 11.0 0.651 0.75 g
12 ] -10.1 .598 .67
10 1] 9.53 564 .65 586
9] 8.5 8.87 .525 .61 545
26 8 10.6 .627 .85 &8
204 1 93.1 5.51 6.35 5,70
61 43 49.1 2.91 8.25 2,920
43 2 34.1 2.02 2.33 2,10
28 20 22.0 1.30 1.45 1,810
20 15 17.4 1.03 1.19 l,go
16 12 1.0 .828 .95 1
12 1 11.7 .692 Ny 696
204 8 us | L4 1962 17,70

SOUTHERN CALIFORNIA EDISON COS CANAL'! NEAR CLAREMONRT, CALIF.

Location.—In NW. ¥sec. 1, T. 1 N., R. 8 W., at weir in-tailrace of Sierra power house,
on San Antonio Creek, 13 miles below intake and about 8 miles northeast of Clare-
mont, Los Angeles County.

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

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

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

Aocuracy.—Gage isread at 8 a. m. and 4 p. m. Discharge computed from weir table
by observer. Records good.

CooreraTION.—Discharge record furnished by Southern California Edison Co.

This canal diverts water from San Antonio Creek in SE. }sec. 25, T.2N., R. 8
W., 1 mile above gaging station on San Antonio Creek near Claremont. The water
is used for power development at Sierra power house, in NW. {sec. 1, T.1N., R.8 W,,
and then returned directly to creek. X

3Canal owned by Pacific Light & Power Corporation previous to 1617,
159347°—21—wsp 481—4
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Day.

50

Monthly discharge of Southern California Edison Co.’s canal near Claremont, C'alg'.,

SAN GABRIEL RIVER BASIN.
SAN GABRIEYL, RIVER NEAR AZUSA, CALIF.
Location.—In NW. %sec. 23, T. 1 N., R. 10 W., nearroad 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 AVATLABLE.—1894 to September 30, 1918,



. SAN GABRIEL BIVER BASIN, .-, &1

Gage.—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 various gages
used from time to time have been installed at independent-datums.

DISCHARGE MEASUREMENTS.—Made from cable 1,000 feet above ford or by wadmg
near gage.

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

EXTREMES OF DISCHARGE.—Maximum stage during yesar, from water-stage recorder,
- 9.45 feet at 1.30 p. m. March 7 (discharge, 8,680 second-feet); atream dry at gnge
October 1 to February 20 and June 12 to September 30.

1894-1918: Maximum stage recorded, 12.0 feet January 18, 1916 (discharge,
40,000 second-feet); stream dry for several months each year.

Divirsions.—The power canal of the Southern California Edison Co. heads botit. 5
miles above the station. Water was diverted through the tunnel about 500 feet
above ford April 3 to June 22. (For daily discharge of these canals see pp. ——.)

RrauraTion.—None.

Accuracy.—Stage-discharge relation not permanent throughout year. Rating curves
fairly well defined. Daily discharge ascertained by applying to the rating table
mean daily gage height determined by inspecting recerder graph, except Feb-
ruary 22 and March 7 and 10 when discharge for two-hourintervals was averaged,
and March 12-22 when shlfhng-control method was used. Records fair. = ..

Dzsclmqe measurements of San Gabriel River near Azusa, Calif., durmg the year cndmg
Sept. 30, 1918. -

G Dis- Mado by— Gage | Dis-
Date. Made by- helget. charge. || Date. o by heiﬁxt. charge,
- Feet. | Seeft. . Feet. | Sec-ft.
Feb. 22 6. 82 2 Mar, 30 5.38 356
2. 510| 487 Apr. 7 sod| ;7
25 4.68 24 13 5.10 259
4.86 322 19 4,57 118
Mar. 4 411) - 50 26 4,48 119
7 820| 5650 May 1 Lw| 7
6.52 1,930, 7 4.08 72
il 7601 -4,28 10 3.86 53 .
5 6.90 1,180 17 3.64 42
I 6.20 680 18 3.29 20
a1 5. 89 626 24 2,73] ...80
33 5.75 542 )| June 5 2.52 6.3

Daily discharge, in second- feet of San Gabriel River near Azusa, Cahf Jor the year end'mg

Sept. 80, 1918.
Day. Feb. | Mar. | Apr. | May | June. Day. Feb. | Mar, | Apr. | May. | June,

410 76 0.7 050 164 | 42

388 72 .7 850 1421 36

367 70 .6 720 1321 20

348 69 .4 790 124 | 18

328 75 .2 690 124 | 15

310 75 1.1 630 15| 13

310 66 1.4 500 nmsi 1

292 58 1.1 530 115 4.2

202 56 1.1 506 114 2.4

292 53 .9 480 112 2.4

276 51 .4 4561 L2{ 2.1]|..

259 432 103 L6|.

259 410 99 2.8

229 388 89 4.9

175 348 78 3.7
348 |.e.en.. 1.0

NoTE.-~No flow Oct. 1 to Feb. 20 and June 12 to Sept. 30,
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Monthly discharge of San Gabriel River near Azusa, Calif., for the year md’mg Sept.

, 1918.
. Discharge in second-feet.

Rum-off in

Month. acre-feet.

Maximum, | Minimom. | Mean.

1,580 .0 118 6,440

4,940 42 | 1,100 67,600

410 78 200 12,400

% 1.0 34.9 -2,150
1.4 .0 .20 172.2

4,940 0] 128 88,600

NoTE.—See page 53 for Southern California Edison Co.’s canal near Azusa and page 54 for tunnel di-
version near A

Daily discharge, in second- feet of San Gabriel River and canals near Azusa, Calif., for
the year ending Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. ] Sept.
24 P 32 32 35 190 410 203 129 83 52 42
24 24 32 32 34 164 388 197 128 52 41
2 b3 32 32 34 142 382 195 126 7% 49 39
23 24 34 32 3 134 194 122 46 40
22 26 34 32 32 132 348 177 19| 74 48 3
22 37 33 3t 32 274 330 194 17 3 48 35
22 40 33 31 34 14,210 332 185 111 72 50 87
22 36 32 31 33 12,120 317 177 107 71 49 36
22 34 32 32 32 960 317 174 167 70 47 36
22 33 32 31 32 | 1,900 175 105 69 48 35
22 32 32 30 32 { 5,030 321 173 104 70 47 k23
24 32 32 31 31 14,190 319 171 102 69 47 34
27 32 3 33 31 | 3,810 175 102 8 46 34
28 32 33 33 32 | 2,040 311 172 98 a8 48 38
29 32 33 3 321,340 275 175 98 65 50 39
31 32 32 a3 32| 1,140 261 174 98 85 53 41
32 332 32 33 32 940 1751 - 9 82 51 40
31 32 32 33 61 810 257 159 9% 61 49 37
2 29 32 32 48 880 249 140 95 60 47 37
28 29 32 32 64 780 256 140 b7 58 47 38
27 29 32 32 720 228 138 93 57 46 35
26 30 32 32 | 1,670 590 234 139 92 57 44 3R
25 31 32 32 490 620 234 136 83 57 42 a3
24 32 33 32 274 595 233 138 89 57 42 38
24 32 3 38 331 570 231 140 88 58 40 37
23 32 33 38 382 545.1 231 141 87 58 39 36
24 32 33 36 297 522 222 141 84 55 41 56
26 32 33 35 238 500 226 139 82 53 40 55
27 32 32 3B4{...... 478 214 141 83 52 43 48
27 32 32 351, 438 203 137 81 51 41 43
2 [ennn.n 32 35 foeunn-- 438 loeen-.. 129 |....... 50 41 f.......
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Momhly discharge of San Gabriel River and canals near Azusa, C’alzf., Jor the year ending
Sept. 80, 1918.

[Drainage area, 222 square miles.}

- Discharge in second-feet. Run-off.
Month. P Depth in
er lnng:s

on | Totalin

Maximum. | Minimum.| Mean. | sgunare drainage | acre-foet
32 22 26.3 0.114 0.13 1,560
40 24 3o . 140 .16 1,840
34 2 32.5 .k 17 2,000
38 30 32.9 .148 A7 2,020
1,670 3t 168 .87 .70 9,330
5,030 132 | 1,100 5.3 8.18 73,200
410 203 286 1.% 1.44 17,000
203 129 163 N .85 10,000
129 81 101 455 .51 6,010
83 50 84.5 .30 34 3,970
53 9 46.2 308 .24 2,840
56 34 39.2 477 .20 2,330
The year. .. ceeemevecruennnn 5,030 22 183 824 11.18 132,000

SOUTHERN CALIFORNIA EDISON C0O.’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.

REcorDS AVAILABLE.—1896 to September 30, 1918.

DisceArRGE.—Computed from record showmg kilowatt output of power plant on the
assumption that 1 second-foot develops 25 kilowatts.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year 90 second-
feet during February, March, April, May, and June. Canal dry April 1-13.

1896-1918: Maximum mean daily discharge recorded, 97 second-fest; Novem-

ber 27, 1906; canal usually dry for a few days each year.

Accuracy.—Records good.

Diversion dam for canal is on San Gabriel River in SE. 1 SE.  sec. 31, T. 2 N,,
R. 9 W., 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 1} miles north
of Azusa, and after leaving the power plant is divided and used for irrigation—part
is dischargsd 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.

1 Cansal owned by Pacific Light & Power Corporation until 1917,
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Daily- discharge, in second lfeet of Southern California Edison Co.’s canul near Azuse,
Calif., for the year ending Sept. 30, 1918.

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July, | Aug. } Sept.
24 24 32 32 35 90 f....... 90 90 83 52 42
24 24 32 32 34 90 |....... 90 90 81 52 41
23 24 32 32 34 90 |....... 90 90 76 49 39

L8l 24l sl 32| 331 el ... 9| o] 78| 48 40
22 26 34 32 32 90 |....... 90 90 74 48 39
22 37 33 31 32 90 |....... 90 90 73 48 35
22| 0| 33]_ 31| 34| eof.i.. 90| o| 7| 50| 37
22 36 31 3 90 |....... 90 90 7 49 36
22 34 32 32 32 90 90 90 70 47 36
21 '3 32 31 32 90 90 90 69 48 3

‘22 32 32 30 32 90 |. 90 90 70 47 3
24 32 32 31 31 90 |. 90 20 69 47 k=
27 32 33 33 31 90 §. 90 90 68 46 34
28 321 . 33| "33 32 90 90 90 68 48 38
29| - 32 33 33 32 90 90 90 65 50 39
31 '32 32 33 32 90 90 90 65 53 41
32 32 32 33 32 90 00 90 62 51 % 40
31 32 32 33 61 90 90 90 61 49 87
27 29 32 32 46 90 90 90 60 47 37
28 29 32 32 64 90 90 90 58 47 38
n 29 32 32 90 90 90 90 57 45 35
26 30 32 32 90 90 0 90 67 44 38
25 31 32 32 90 90 90 88 57 42 38
4 33 32 90 90 90 89 57 42 .38
24 32 33 38 90 90 90 88 58 40 37
23 32 33 38 )] 90 90 87 68 39 36
24 32 33 36 90 90 90 84 55 41 56
26 32 33 35 90 0 90 82 53 40 56
27 32 32 35 laee.... 90 90 83 52 43 48
27 32 32 36 lonenunn 90 00 81 51 41 43
26 {oucnn.. 32 35 feeeneen 90 90 1...... 50 4] |cneen

Note.—No flow Apr. 1-13,

Monthly discharge of Southern California Edison Co.’s canal near Azusa, Calif., for the
year ending Sept. 30, 1918.

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

32 22 25.3 1,560
40 24 31.0 1, %
34 32 32.5 2,
38 30 32.9 2,020
90 31 51.6 2,870
90 20 90.0 5,530
90 0 49.7 2,960
20 90 90.0 5,530
90 81 88.7 5, 280
83 50 64.5 3,970
53 39 46.2 2,840
56 U 39.2 2,330
90 0 53.5 38, 700

TUNNEL DIVERSION NEAR AZUSA, CALIF.

LocaTtion.—About on line between secs. 22 and 23, T. 1 N., R. 10 W., at weir hox
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.

Recorps avarnaBre.—October 1, 1917, to September 30, 1918.
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GaGE.—Gage heights are-determined by measuring distanbe to water surface from
reference point on north wall of weir box. Gage read by B. Bunje. -

Dlscmmm MEASUREMENTS,—Made by wading near reference polnt

CHANNEL AND cONTROL.—Concrete weir box.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to half-tenths daily. Daﬂy discharge ascertained by applyipg daily gage
. height to rating table. Records good.

The intake of this canal is on San Gabriel River about 600 feet above United
States Geological Burvey gaging station on San Gabriel River near Agusa. Water
is used to augment the irrigation supply obtained from the tailrace of the Southern
California Edison Co.’s power plant and to provide a supply when the water is
shut out of power canal.

i

i

Discharge measurements of tunnel diversion near Azusa, Calif., during the ymrmd'mg
Sept. 80, 1918.

Date. Made by— hgi;iat. chI;i;e. Date. Made by— h(e}im. chlzg’e.
Feet, | Secft. Feet. Sw.‘-gl.
Apr. F.C.Ebert............ 1.38 ‘22 | May 18 881

13 H.J. Tompkins........|ccene.. 40 24| C. .95 49

19 So%p and Tompkins...| 1.29 25 || June 5 1.28 28

May 1 |F.C.Ebert............ 1.24 28 6 1.37 22
. 10 ..... [+ 1 R, 1.151 . 34 15 1.69 | 8.6
17 | C. W.80DPPeveceennnnnn. 1.4 30 21 | H.J. Tompkins.......}eeeenn. C 48

Daily discharge, in second-feet, of tunnel diversion near Azusa, Calif., for the year ending
Sept. 30, 1918.

Day. Apr.|May.| June, Day Apr. [May.| June. Day. Apr. | May. | June.
37 38 45 32
35 37 60 32
35 35 40 38
35 32 29 38
12| 2 10| 42
29 28 7 42
29 20 7 49
29 16 35 49
29 16 35 32
32 14 42 35

Nore.—No flow Oct. 1 to Apt 2 and June 23 to Sept. 30. Discharge for Apr. 3-6 and 8-12 estimated by
observer; June 17-22 interpolated.

Monthly discharge of tunnel diversion nearAzusa, Calif., for the year ending Sept. 30, 1918.

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

- acre-feet.
Maximum. | Minimum. | Mean.

60 0 . 1,500
49 12 37.8 2,320
38 0 1.8 702

8
=
>
’y
e
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ROGERS CREEK NEAR AZUSA, CALIF.

LocaTioN.—In the 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).

Rucorp avamasLe.—October 1, 1917, to September 30, 1918. (Discharge measire-
ments only May 8, 1916, to June 11, 1917.)

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

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

CHANNEL AND cONTROL.—Boulders, gravel, and solid rock; fairly permanent.

ExTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
5.25 feet at 11.30 p. m. March 10 (discharge, 332 second-feet); stream dry October
1 to November 10 and July 20 to September 30.

Diversions,—None above.

REeguraTION.—NoRe.

Accuracy.—Stage discharge relation not permanent throtmhout year. Rating curves
‘well defined below 150 second-feet. Daily discharge ascertained by applying
to the rating table mean daily gage height determined by inspecting recorder
graph, except March 7, 10, and 11, when hourly discharge was averaged. Records
good. ’

Discharge measurements of Rogers Creek mear Azusa, Calif., during the year ending
Sept. 30, 1918.

ate. o by— X ate. e by—

e R N Madeny— [, Gage | D
Feet. | Sec.ft. Feet. | Seefi.
bR % te| To

. 2.83 43 1.48 5.1
1.66 7.5 1.56 6.1
1.7 8.4 1.29 3.6
1.70 7.9 1.28 3.2
L18 1.6 1.18 2.5
1,11 1.4 1,11 2.0
2.37] 27 1.00 9
3.55| 103 .82 .3
2.32 27 .72 .13
1.90 15
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Oreck near-Azusa, Calif., for the year ending

ept. 30, 1918.
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Nore.~No flow Oct. 1 to Nov. 10 and Aug. 20 to Sept. 30, No gage-height record Jan. 9-12

1918.

’

discharge of Rogers Creek near Azusa, Calif., for the year ending Sept. 30

Monthly

[Drainage area, 6.4 square miles.]
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FISH CREEE NEAR DUARTE, CALIF.

Location.—In 8W. 1 SW. }sec. 15, T. 1 N,, E. 10 W., three-fourths of a mile above
mouth of canyon and 4 miles northeast of Duarte, Los Angeles County.

Dranage ArEA.—8.5 square miles (measured on topographic map). '

REecorps avamaBrLE.—July 23 to September 30, 1916; July 28 1917, to Septembér
30, 1918.

Gage.—Gurley graph water:stage mcorder installed July 28, 1917, at same locs.tlon
and datum as vertical staff. . :

DiscHARGE MEABUREMENTS.—Made by wadmg near gage

CHANNEL AND CONTROL.—Gravel and boulders; appears- permanent. Banks are
high and not subject to overflo. A ¢oncrete contmlhas been built at an Qutcrop
of bedrock a short distance below gage.

EXTREMES OF DISCHARGE.—Maximum discharge during year, from water-stage
recorder, 4.50 feet at 4 p. m. March 10 (dlscharge, '330 second-feet): mm:mum
stage, 1.59 feet September 12 and 13 (discharge, 0.1 second-foot).

Drversions.—None above.

Regurarion.—None.

Accuracy —Stage—dlscharge relation not permanent throughont year on account-
of repairs to control. Rating curves fairly well defined. .- Daily discharge ascer-
tained by applying to the rating table mean daily ‘gage height determined by
inspecting recorder graph, except that for March 7 and 10, for which it was deter-
mined by averaging the results obtained by applying to rating table gage
height for two-hour intervals. Records good.

Discharge measurements of Fish Creck near Duarte, Calif., during the year ending Sept.

30, 1918. ..
Gage | Dis- Gage | Dis-
Date. Made by— mﬁlt, charge, || Date. _ Made by height. | charge.
bil
Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 15 | Ernest Tompkins...... L7 0.35 2.48 16
Nov. 8| H.J. Tompkins........ 1.8 .65 2.26 7.2
Dec. 19 | Ernest Tompkins. 1.78 .50 2.22 7.0
Jan. 18 | Ebert and S]?E}S». - 1.82 .65 2.22 5.3
Feb. 7| H.J. Tomp! e 1.86 .75 2.11 4,0
21| F.C.Ebert............ 2.7 21 2.03 2.3
23 |..... 0. e iieieaaiiiaa ] 2,37 8.4 2.00 1.9
25 | H. J. Tompkins. 2,48 14 1.92 L4
Mar, 6| C. W.Sopp.... 2.28 6.9 1.8 .42
7 foeens esesanun 4.00| 231 L2 .16
20 | F.C.Ebert............ 2.52] 18 1.70 .15
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Sept. 30, 1918.

Daily discharge, in second-feet, of Pish Creek near Duarte, Calif., for the year ending
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‘Nofi.;No gage-height record Oct. 4-14 and Dec. 9; discharge interpolated. Shifting-control method

used Feb, 21

Monthly discharge of Fish Creek near Duarte, Calif., for the year ending Sept. 30, 1918

[Drainage area, 6.5 square miles.]
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SAWPIT CREEK NEAR MONROVIA, CALIF.

LocatroN.—In SE. $ NW. { sec. 13, T. 1 N., R. 11 W., at highway bndge just below
junction of two main branches, 2 miles north of Monmm, Los Angeles County.

DrAINAGE AREA.—5.3 square miles (measured on topographic map). -

RECORDs AVALLABLE.—November 8, 1916, to September 30, 1918.

Gaage.—Gurley graph water-stage recorder, on left bank at east end of highway bridge.

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

CHANNEL AND coNTROL—Bed consists of coarse gravel and boulders; apparently
permanent. Channel is straight for 25 feet above gage and curved below; banks
are high. A concrete boulder dam was built across channel just below gage for
an artificial control. Lowest point in this control is af elevation of 0.70 foot
on gage.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
2.65 feet at midnight March 10-11 (discharge from extension of rating curve about
256 second-feet); strea.m dry October 1 to February 21 and April 20 to Septem-
ber 30.

1916-1918: Maximum stage recorded, 2.65 feet March 10, 1918 (discharge,
256 second-feet); stream dry April 7-16, 1917, April 21, 1917, to February 21,
1918; and April 20 to September 30, 1918.

Diversions.—Part of the water supply for Monrovia is obtained from the two branches
of Sawpit Creek above gage. See record for Monrovia pipe line (p. —).

ReauraTioN.—None. -

Accuracy.—Stage-discharge relation not permanent throughout year. A fairly
well-defined rating curve, averaging all measurements obtained at this station,
was used throughout the year. Daily discharge ascertained by applying to the
rating table mean daily gage heights determined by inspecting recorder graph,
except for March 7, 10, and 11, when discharge for two-hour intervals was aver-
aged. Records fair.

CooreraTioN.—City of Monrovia furnished observer for water-stage recorder.

-

Discharge measurements of Sawpit Creek near Monrovia, Calif., during the year ending
Sept. 30, 1918.

Date. | . Madeby— 1of® | oo, | Date. | Madeby— nocks. | charse.
Feet. Sec.iﬁ. . Feet. Sec.?.

Feb. 25 | F.C.Ebert............ 1.02 .6 )| Mar, 20 | F.C.Ebert..c......... 1.20 .6
Mar, 11 | E, Tompkins.......... 1.74 54 2 [..... 1 RN 1.05 1.6
15 | C. W. Soppa.e-.cnn--.. 1.20 7.0 || Apr. 4| C. W.Bopp,.eeecann.. 1.07 2.3

Daily discharge, in second-feet, of Sawpit Creek near Monrovia, Calif., for the year ending
Sept. 80, 1918.

Day. Feb. | Mar.| Apr. Day. Feb. [ Mar.| Apr Day. Feb. | Mar. | Apr.
1.4 3.2 .4 5
1.4 3.4 .4 4.8
1.4 3.2 1.8 3.7(.
1.4 2.9 2.0 3.4
1.4 2.5 1.8 3.4
2.1 2.3 .8 3.2}.....
49 2.3 .05 3.0}......
14 2.1 .03 2.9 ..
7 1.1 .04 2.51..
22 A2 | 8.8]...... 2.71..
2.9

Nore.—No flow Oct. 1 to Feb. 21 and Apr. 20 to Sept. 30,
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MONROVIA PIPE LINE NEAR MONROVIA, CALIF, .

Locarion.—Near southeast corner of sec. 14, T.1N,R.11 W, 300 ieet above set-
tling reservoir at mouth of Sawpit Canyon and 13,: miles north of Monrovia, Los
Angeles County.

RECORDS AVAILABLE -—May 18, 19186, to September 30, 1918,

Gacee.—Vertical staff in weir box; read by E. S. Armstrong, canyon guard.

DiscrareE.—Determined by two rectangular weirs with end contractions; left w\air
2.25 feet long; right weir, 2.26 feet long. Crest of left weir is at zero gage height;
crest of right weir is 0.02 foot lower at one end. Rating table has been checked
by current-meter measurements made at mouth of intake pipe in weir box.

EXTREMES OF DISCHARGE.—Maximum stage reqorded during year, 0.40 foot at 5p. m.
March 15 (discharge, 3.7 second- feet); minimum stage, 0.18 foot at 5 p. m.
August 26 to September 13 (discharge, 1.1 second-feet;).

1916-1918: Maximum btage recorded, 0:49 foot May 18-19, 1916 (discharge,
5.0 second-feet); minimum stage, 0.18 foot August 26 to September 13, 1918
(discharge, 1.1 second-feet).

Accuracy.—Stage-discharge relation considered permanent since backwater condl-
tions for any stage are probably constant. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean; daily gage height to
rating table. Records excellent.

COOPERATION. ——Gage height record. furmshed by Glty of Mom‘om

The Monrovia pipe line furnishes part of the water supply of Monmvm.. It obtains
its water from two branches of Sawpit Creek. Most.of this water is collected by
tunnels driven into the sides of the canyon,

Dasly dwcharge in second-feet, of Monrovia pipe line near Monrom, Calif., for the
year ending Sept 80, 1918.
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/ BAN GABRIEL RIVER ‘BASIN. 88
~Monthly discharge of ‘Monrovia- pwpe line near Monrovia, Calif., for the year Mmg

Sept. 30, 1918.
. Discharge in secand-fest.
Month, - Emoftin_
. . Maximum, | Minimum. | Mean.

17 1.4 1.48 91.0
1.9 i.5 1.60 95.2
1.6 1.5 157 9.5
16 1.5 1.5 92.8
2.2 13]° 1es 2.2
3.3 1.2 2.09 129
3.3 2.0 260{- 160
2.7 2.1 2.45 151
21 1.6 1.85 110
1.7 14 1.44 885
1.4 1.2 1.30 - 79.9
1.5 1z 1= - 782
3.3 12 i 1,260

- SAMA ANITA CREEK m SIERRA mn:, CALIF.

'Loo.rnon —In SW. § NE. }sec. 10, T.1 N., R. 11 W., at the head of what are known
. locally as ““ Hermits Falls,”” 4 miles northea.st of Slerra. Madre, Los Angeles County
DrAINAGE AREA.—10.5 square miles (measured on topographic map). .

‘Recogpe AvarLaBLE.—July 31,1916, to September 30, 1918.

Gaar.—Stevens water-stage recorder on right bank of pool at head. of Hermlts Falls,

DISCHARGE MEASUREMENTS.—Made from cable 300 feet below gage or by wading at
lower end of gage pool. .

CHANNEL AND coNTROL.—Channel at gage is pool in bed rock; bed is rough and
steep above and below pool. Banks high, clean, and not subject to overflow.
Control is bedrock, the same for all stages, and is permanent. Zero flow, stage
0.47 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
4.75 feet at 12.30 a. m. March 11 (discharge, 248 second-feet); minimum stage
from water-stage recorder, 0.74 foot September 11-12 (discharge, 0.3 second-foot).

1916-1918: Maximum stage recorded, 4.756 feet March 11, 1918 (discharge, 248
second-feet); minimum stage, 0.74 feot September 11-12, 1918 (discharge, 0.3
secona-foot).

Drversions. None above.

ReguraTioN.—None.

Accuracy. —-Stage—dwcharge relation permanent. Rating curve well defined. Mean
dsily gage height determined by inspecting recorder graph. Daily discharge

" ascertained by applying mean daily gage height to rating table, except Febru-
ary 21-22 and March 7, 10, 11, when hourly discharge was averaged. Records
good.~

Ducharga mmsurements of Santa. Anita Creck near Sterra Madre, Calif., during the yéar
" ending Sept. 30, 1918.

Date. ~ Madeby~— hgiﬁ% chl:irsg-e. Date. Made by— hg: £ ch?lrisg-e»
Dec. 22 | H.J. Tom Feeo | 5% Swﬁ'
. LT, pkins........ 88 -0 s
1.55] 19 13

114] ‘3.8 R

15] 15 .65
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Nore.—No gage height record Aug. 14 to Sept. 2; discharge interpolated.
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LITTLE SANTA ANITA CREEK NEAR SIERRA MADRE, CALIF.

Location.—Near center of W. § sec. 9, T. 1 N., R. 11 W., 2 miles northeast of Sierra
Madre, Los Angeles County.

DRAINAGE AREA.—1.9 square miles (measured on topographic map).

REcORDS AvAILABLE.—April 15, 1916, to September 30, 1918.

Gaae.—Gurley graph water-stage recorder on left bank about 150 feet below Scherer’s
cabin.

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

CHANNEL AND cONTROL.—Bed consists of gravel and boulders; permanent. One
channel at all stages; straight for 75 feet above control. Right bank is rock cliff;
left bank is stone wall 5 feet high which is probably above maximum stage. Con-
trol is small concrete dam, with triangular notch at left end, just below gage.
Zero flow, gage height, 0.70 foot, and top of dam, gage height, 1.50 feet.

EXTREMES OF DISCHARGE.—1916-1918: Maximum stage, from water-stage recorder,
2.30 feet at 12.30 a. m. March 10, 1918 (discharge, 58 second-feet); minimum stage,
0.86 foot at 7.30 p. m. September 12, 1918 (discharge, 0.03 second-foot).

Diversions.—None above.

REGuLATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined.
Water-stage recorder not in operation October 1-6, 18-20, and January 6-16.
Mean daily gage heights determined by inspecting water-stage recorder graph.
Daily discharge ascertained by applying mean daily gage height to rating table.
October 1-6, 18-20, and January 6-16 discharge interpolated. Records good.

Discharge measurements of Inttle Santa Anita Creek near Sierra Madre, Calif., during the
year ending Sept. 30, 1918. '

Gage Dis- A Gage | Dis.

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

Feet. | Sec.ft.

Oct. 24 May 4 | H.J. Tompkins........ 1.30 0.58
Dec. 22 16 |..... L L T 1.30

Feb. 21 July 1] C.W.S0ppP.cceeusenn-n 112 .29

Mar. 11 Aug. 2| H.J. Tompkins........ 1.06 .19

28 Sept. 23 ]...%. 0. e eeanrninnnnn 102} .18

Apr. 22

159347°—21—wsp 481—5
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the year ending Sept. 30, 1918.

Dec.

[Drainage area, 1.9 square miles.]
Maximum, | Minimum. | Mean.
0.
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Oct. | Nov.

Day.

Daily discharge, tn second-feet, of Little Santa Anita Creek near S

66

Month,

NoTE.—No gage-height record Oct. 1-6, "8-20, and Jan. 6-16; discharge interpolated.

Monihly discharge of Little Santa Anita Creek near Sierra Madre, Calif.

The year....
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SAN DIMAS CREEEK NEAR SAN DIMAS, CALIF.

Locatron.—In SW.'} NE. % sec. 25, T. 1 N., R. 9 W., at mouth of San Dimas Canyon,
3 miles northeast of San Dimas, Los Angeles County.

DRrAINAGE AREA.—I18.3 square miles (measured on topographic map).

RECORDS AvamaBLE.—December 3, 1916, to September 30, 1918. (Discharge meas-
urements only April 14 to September 4, 1916.)

Gaar,—Gurley graph water-stage recorder on left ba.nk at mouth of canyon just above
eoncrete control.

DISCHARGE MEASUREMENTS.—Made irom cable about 50 feet above gage or by wading.

CHANNEL AND cONTROL.—Bed consists of sand, gravel, and boulders; shifting. Con-
trol is low concrete dam built across channel just below gage well. This dam
was raised about 2 feet January 18-23, 1918. Gravel fills in above and below
dam affecting stage-discharge relation. Left bank is steep and not subject to
overflow; right bank is brushy and is overflowed during high stages.

EXTREMES OF DISCHARGE.—Maximum stage during yeéar, from water-stage recorder,

5.09 feet at 4 p. m. March 7 (discharge, 394 second-feet); minimum stage, 2.17

feet, September 7-10 (discharge, 0.1 second-foot).

1916-1918: Maximum stage recorded, 4.90 feet (original datum) December 24,
1916 (discharge, 770 second-feet); stream dry during a part of October and Novem-
ber, 1916.

DiversioNns.—None above. The San Dimas Water Co. diverts water for irrigation
150 feet below gage.

Accuracy.—Stage-discharge relation not permanent throughout year, the changes
being due to deposits of gravel above and below concrete control. Rating curves
fairly well defined. Discharge March 12-18, April 5-17, and May 8 to June 27
computed by shifting-control method; daily discharge for remainder of year
ascertained by applying to the rating table mean daily gage height determmed
by inspecting recorder graph. Records good.

CooPERATION.—San Dimas Water Co. furnished attendant for water-stage recorder.

Discharge measurements of San Dimas Creek near San Dimas, Calif., during the year
ending Sept. 30, 1918.

Gage | Dis- - Gage | Dis-
Date. Made by— heigh. | charge. || D8te- Made by hei;it. charge.
Feet. | Sec.ft. Sec.-ft.
Oct. . 68 0.37 12
Dec. 6.8
Jan. 6.8
4.1
Feb. 4.0
3.8
2.9
2.8
.7
Mar. . A4
. 3. T p . .19
Sept. 4 Elisworth and Ebert-..| 2.18 a1
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SAN GABRIEL RIVER BASIN. 69

EATON CREEK NEAR PASADENA, CALIF.

Location.—Near line between secs. 2 and 11, T. 1 N., R. 12 W., at mouth of canyon
just above Mount Wilson toll bridge, 4 mlles northeast of Pasadena, Los Angeles
County.

DRAINAGE AREA.—8.5 square miles (measured on topographic m‘ap)

RECORDS AvAILABLE.—March 1 to September 30, 1918.

Gace.—Gurley graph water-stage recorder on left bank just above toll bridge.

DiscEARGE MEAsUREMENTS.—Made by wading near gage,

CHANNEL AND CONTROL.—Gravel and boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during period, from water-stage recorder,
3.47 feet at 4 a. m. March 11 (discharge, 168 second-feet); no flow May 13 to
September 30.

Diversions.—The Precipice Canyon Water Co. diverts above the station.

REecuraTion.—None.

Accuracy.—Stage-discharge relation permanent during period. Rating curve
fairly well-defined throughout. Daily discharge ascertained by applying to the
rating table mean daily gage height determined by inspecting recorder graph
except on March 7, when hourly discharges were averaged. ' Records good.

Discharge measurements of Eaton Creek near Pasadena, Colif., during the year ending
Sept. 80, 1918.

Date. Made by— noss. | chage, || Date.
Feet. | Sec.ft

Feb. 22 W.80DPe.ouunnnne. 1.98( 41 Mar. 23
25 Emest ompkins 1.37 8.1

Mar. 1] C.W.8opp.. 1.12 2.3 Apr.

4 | Ebert an Bopp .. .88 .55 12

11 SopJp and Tompki.ns 2.44 76 20

16 { H.J. Tompkins........ 1.66 18 26

Daily discharge, in second-feet, of Eaton Creek near Pasadena, Calv}" ., Jor the year ending
Sept. 80, 1918.

Day Mar. | Apr. | May. Day. Mar.| Apr.| May. Day. Mar. | Apr. | May.
3.6 0.25 2.3 .02
3.6 .1 1.9 .01
3.2 .15 2.4 0......
3.4 .3 2.3 ).....n
3.4 .35 1.8 (......
3.3 .2 L7}......
3.1 .16 L4f......
2.8 .05 Lij.....
2.4 .05 L6)......
2.3 .04 1S3 PR

Nore.—Gage-height record started Mar. 1. Discharge Feb. 22 and 24 is same as measurements made ,
on those dates. Noflow May 13 to Sept. 30.

Monthly discharge of Eaton Creek near Pasadena, Calif., for the year|ending Sept. 30, 1918.

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

105 | 0.6 20.9 1,290

3.6 4 1.87 111
.35 .00 .055 3.38

TRODPOIIO. - .- eeeneeenmmeaeeemeieseemmeenesemaiananae eeereees S I 1,400
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Monthly discharge of Precipice Canyon Water Co.’s diversion near Pasadena, Calif., for
the year ending Sept. 30, 1918.

Discharge in second-feet,
Month, Run-off in

Maximum. | Minimum. | Mean,

Nore.—Compiled by engineers of U. 8. Geological SBurvey from records submitted.by W. I. Allen, man-
ager of Precipice Water Co.

LOS ANGELES RIVER BASIN. °
PACOIMA CREEK NEAR SAN FERNANDO, CALIF.

Location.—In SE. 1 NE. 4 sec. 24, T. 3 N., R. 15 W., about 600 feet above mouth of
canyon and 4 miles northeast of San Fernando, Los Angeles County.

DRAINAGE AREA.—27.9 square miles (measured on topographic map).

REecorps avarLaBLE.—March 31, 1916, to September 30, 1918 (not complete).

Gaee.—Gurley graph water-stage recorder on left bank installed December 2, 1916.
Previous gage was a staff fastened to a boulder on left bank, 216 feet above-water-
stage recorder; it was at an independent datum and had a different control.

DiscHARGE MEASUREMENTS.—Made from cable 20 feet above gage well or by wading
at gage.

CHANNEL AND cONTROL.—Bed consists of sand, gravel, and boulders; not permanent.
Left bank is steep rock ecliff; right bank is gentle slope covered with brush
and trees. Control is a Jow boulder and concrete dam built across channel about
7 feet below gage well. Lowest point in control is at elevation of 1.1 feet on gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during ycar from water-stage
recorder, 3.10 feet at 1 p. m. March 7 (discharge, 506 second-feet); stream prac-
tically dry October 1 to January 11 and June 26 to September 30.

1916-1918: Maximum stage recorded, 4.68 feet December 24, 1916 (discharge,
1,440 second-feet); stream dry July 11, 1917, to January 11, 1918, and June 26
to September 30, 1918.

Diversions.—None above station. There is a diversion just below control.

Reeuration.—None.

Accuracy.—Stage-discharge relation not permanent on account of shifting of gravel
above control. The four rating curves used during the year are fairly well defined.
Daily discharge ascertained by applying to the rating table mean daily gage
height determined by inspecting recorder graph except March 20 to May 19 when,
because of shifting control, it was interpolated between measurements. Records
fair,



LOS ANGELES RIVER BASIN. it

Discharge measurements of Pacoima Creek near San Fernando, Qalif., during the year
ending Sept. 30, 1918. ‘

Date. Made by— Gage | Dis- Date. Gage | Dis-
height.| charge. height. | charge.
Feet Seca-](')to Flmsb Se«igﬂ

.00 1.72 8.6

.03 1.72 7.2
6.3 1.7 4.3
13 1.66 4.4
506 1.65 3.3
99 1,60 1.7
183 1.48 12
52 |l July 14 | H.J. Tompking ....cc.feaveenns .00
28

Daily discharge, in second-feet, of Pacoima C're;k near San Fernando, Calif., for the year
ending Sept. 30, 1918.

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

.................................................... 0.1 7.5 18 4.5 3.0 1.1

.1 6.5 17 4.3 2.7 .7

.1 6 15 4.3 2.4 1. ......

.1 6 14 4.4 ) Py S PO,

.1 6.5 14 4.4 ) O 3 PO,

.1 11 13 4.4 L4,

.41 191 13 4.2 L2feceeenn.

.1( 88 12 4.1 Lifo.......

.1 44 12 4,0 15* R PO,

0| 54 1 ,| 39 I T

. .0 230 11 3.8 g

.1 .0 10 3.7 .6
.1 .0 165 10 3.6 .4
.1 01 111 9.5 3.5 .3
.1 .0 85 9 3.4 .1
.1 .0 67 8.5 3.3 .1
.1 .2 61 8.5 3.2 .1
.1 1.5 54 8.5 3.1 .1
.0 .6 5 8 3.0 .1
.0 1.5 8 | 8 3.0 .1

.0 5 46 ‘ 7.5 3.0 IS 1 RO

.0 9.5 44 7.5] 3.0 13§ RS,

.0 5.5 2 | 7 3.0 IS W T,

.1 4.4 36 | 7 3.0 I3 OO,

.1 10 32 | 6.5 3.0 IS O U

1 22 | e5] 30 Ol

.1 25 6 3.0 Ol

1 24 | 55{ 30 13 NS

.1 22 | 5.5 3.0 O

.1 21 5 3.0 O,

.1 19 I...... A3 s

NOTE.—No flow Oct. 1 to Jan. 11 and July 3 to Sept. 30. !
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Monthly discharge of Pacoima Creck near San Fernando, Calif, for the year ending Sept.
30, 1918

[Drainage area, 27.9 square milies.]

Discharge in second-feet. Run-off.

Month. Depth in

Maximum. | Minimum.| Mean. squa,re ‘i‘iﬁf’a‘e]swg al;‘;et?fleg

area.

0. 0.0 0.05| 0.0018 0.002 3.1
15 0 275]  .099 .10 153
277 6 6.9 | 2.22 2.56 3,810
18 5 9.80| ".351 .39
4.5 3.0 3852| .12 .15 216
30| . -0 66| 024 .03 29.4
11 -0 06| . 0022 -003 3.7
277 .0 6.63| .238 3.23 4,800

TUJUNGA CREEK NEAR SUNLAND, CALIF.

LocaTion.—Approximately in center of sec. 32, T. 3 N., R. 13 W. (unsurveyed), at
a partly constructed and abandoned dam, 2 miles above mouth of canyon and 4
miles northeast of Sunland, Los Angles County.

DrAaINAGE.—106 square miles (measured on topographic map).

RECORDS AVAILABLE.—October 28, 1916, to September 30, 1918. (Discharge mea,sure‘
ments only, April 1 to August 27, 1916.)

Gaae.—Stevens water-stage recorder at right end of dam.

DISCHARGE MEASUREMENTS.—Made from cable 1,000 feet below gage or by wading

at various sections near dam.

CHANNEL AND cONTROL.—Bed consists of gravel and boulders. Control in concrete
dam, which has a notch in center about 20 feet long and 1 foot deep, with a steel
angle set in the notch near downstream face. Zero flow; gage heigth 0.45 foot.

ExXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
3.25 feet at 2 a. m. March 11 (discharge, determined from extensions of rating
curve, about 1,760 second-feet); minimum stage from water-stage recorder, 0.48
foot October 5-11 (discharge, 0.3 second-foot).

1916-1918: Maximum stage recorded, 3.35 feet December 24, 1916 (discharge,
from revised rating curve defined by measurements in 1918, 1,960 second-feet);
minimum stage, 0.47 foot August 29, 1917 (discharge, 0.2 second-foot).

Diversions.—Two or three ranches divert a part of the low-water flow for irrigation
above the station. There are two small diversions between gage and mouth of

‘canyon, i

REecuraTION.—None. .

Accuracy.—Stage-discharge relation permanent. Frequent discharge measurements
have been made and rating curve is well defined below 1,000 second-feet. Oper-
ation of water-stage recorder generally satisfactory. Daily discharge ascertained
by applying to the rating table mean daily gage height determined by inspecting
recorder graph. High-water records fair; other records good.
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Discharge measurements of Tujunga Creek near Sunland, Calif., during the year ending
Sept. 30, 1918.

Gage Dis- Gage | Dis-
Date. Made by— heizit. charge. | Date. Made by— heig“it' charge.
Feet, | Sec.-ft. Feet. | See~ft.
Dec. 20 | Ernest Tompkins......[ 0.59 3 May 2| H.J, Tompkins....... 0. 21
Jan. 22 | C. W.Sopp....... .60 4.2 15 .87 17
Feb. 16 | H. J. Tompkins. .62 4.4 27 . 16
22 |.....do......... 2.57 576 June 7 .72 9.6
Mar. 3| C.W.Sopp.. 1.12 38 22 |. .64 5.8
8 | H. J. Tompkins. 2.35 302 July 3 .60 3.3
26 | C. W. Sopp. . ... 1.55 82 21 .52 1.3
Apr. 6| H.J. Tompkins 1.23 50 - || Sept. 2 .49 .9
) ¥ R | N, 1.07 33

Daily discharge, in second-feet, of Tujunga Creek near Sunland; Celif., for the year ending
Sept. 30, 1918.

Day Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
) P aeeed| 0.5 1.9 4.4 3.6 4.9 47 56 241 12 6 0.5 0.4
.4 1.9 5.5 3.6 4.9 41 57 211 10 5.5 .5 -4
.4 2.2 6.0 4.0 4.9 37 55 201 12 4.0 -4 . -4

-4 2.6 6.0 4.0 4.9 33 52 201 11 3.3 .4 .4
.3 3.0 5.5 4.4 4.4 34 32 201 10 3.0 .3 .4
.3 6.0 4.9 4.4 4.4 59 48 21 10 2.2 .5 .4
.3 6.5 3.6 4.4 6 550 47 23 9.5 1.9 .4 .4
.3 6.0 3.6 4.9 5.5 420 44 24 8.5 1.6 .5 -4
.3 5.5 4.0 5.5 4.9 148 42 24 8 1.6 .4 4
.3 4.9 4.0 4.0 4.4 199 40 24 7.5 1.6 -4 .4
.3 4.9 4.0 4.4 4.4 | 1,050 38 19 8.5 1.8 .4 .4
.4 4.9 4.0 4.4 4.9} 1,150 37 17 8 1.2 -4 .4
.5 4.4 4.0 5.5 4.91 1,100 38 18 7.5 1.6 .4 .4
.8 4.4 4.0 5.5 4.9 704 36 17 7 1.9 .4 .5
.8 4.0 4.4 5.5 4.9 340 34 17 7 1.9 .5 .5

. b 4.0 4.4 4.9 4.9 183 33 15 6.5 1.6 .4 .5
.5 3.6 4.4 5.5 7 147 32 19 6.5 .8 -4 .5
-4 3.3 4.4 4.9( 16 131 30 19 [ .8 .4 .5

.3 2.6 4.4 4.0 12 159 27 19 7.5 .5 .4 .5
.4 2.2 4.4 40] 20 140 27 19 8 .5 .5 .5
-4 2.6 3.6 4.0 128 26 19 6 1.2 .5 .5
.5 2.6 3.6 4.0 120 27 19 6 1.2 .5 .8
.5 2.6 3.6 4.4 107 27 19 6 1.2 .5 .8
.5 2.6 3.6 4.4 100 28 18 6 1.2 .5 .8
1.2 3.3 3.6 4.9 87 28 19 6 1.2 .5 1.2
1.2 3.6 3.6 5.5 80 29 21 5.5 .8 .5 1.2
1.6 3.6 3.6 4.9 74 29 17 4.4 .8 .5 2.2
2.2 3.6 3.3 4.4 70 27 19 4.0 .5 .5 3.6
1.9 3.3 3.0 4.9 63 26 19 4.0 .5 .4 2.6
2.2 3.6 3.3 5.5 59 24 16 4.0 .5 .4 2.2
3leseeneennanad 2.20.......] 3.8 5.5 58 |.eenenn 14 |oeae... .5 X 3 PR

Note.—No gage-height record June 4-6 and 22; discharge estimated.
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Monthly\ discharge of Tujunga Creek near Sunland, Calif., for the year ending Sept.
30, 1918.

[Drainage area, 106 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depthin Total §
Maximum, | Minimum. | Mean sg::ﬁ!re inches on | To ey
area.
2.2 0.3 0.74 0.0070 0.008 45.5
6.5 1.9 3.67 .035 .04 218
6 3.0 4.14 . 039 .04 255
5.5 3.6 4.64 044 .05 285
340 4.4 41.4 .391 .41
1,150 33 246 2.32 2.68 15 100
57 24 35.9 .339 .38 2,140
24 14 19.4 .183 .21 1,190
12 4.0 7.43 .070 08 " 442
6 .5 1.70 016 .02 105
.5 .4 .45 0042 .005 21.7
3.6 .4 .82 0077 .009 48.8
1,150 .3 30.6 289 3.93 22,200

HAINES CREEK NEAR TUJUNGA, CALIF.

LocaTion.—In NE. $ NE. } sec. 18, T. 2 N., R. 13 W., 800 feet above mouth of canyon
and 1} miles northeast of Tujunga, Los Angeles County.

DramNnaGE AREA.—1.2 square miles (measured on topographic map).

Recorps avatLaBLE.—February 7, 1917, to September 30, 1918,

Gace.—Gurley graph water-stage recorder on right bank, just above concrete control,
800 feet above mouth of canyon.

DiscHARGE MEASUREMENTS.—Made by volumetric method when discharge was very
small, and on crest of dam. A bridge has been built 4 feet above dam for use
during high water.

CHANNEL AND cONTROL.—Bed consists of boulders and gravel overlying solid rock;
permanent; banks are high and fairly clean. A concrete dam, having a maximum
height of about 5 feet above bed rock, was built across the channel at downstream
face of gage well. A 12-foot concrete wing wall was constructed at left end of
dam. Crest of dam has a trapezoidal notch 6 inches wide on bottom and 1 foot
deep, which makes control more sensitive for low stages. Zero flow, gage-height
0.25 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
1.37 feet at 11 p. m. March 10 (discharge, 6.8 second-feet); minimum stage from
water-stage recorder, 0.32 foot October 1-3 and August 25 to September 12 (dis-
charge 0.03 second-foot).

1917-1918: Maximum stage recorded, 1.37 feet March 10, 1918 (discharge, 6.8
second-feet); minimum stage, 0.32 foot September 20-30 and October 1-3, 1917
and August 25 to September 12, 1918 (discharge, 0.03 second-foot).

Diversions.—About a mile above the station a tunnel has been driven into the
stream bed and a 4-inch pipe carnies the water past the gage. This water is used
for domestic supply at Tujunga. A similar tunnel, a short distance below the
station, obtains a small supply during the greater part of the year.

REGULATION.—A large number of small check dams, constructed of brush and boulders
have been built across the stream channel in the upper part of the drainage basin.

Accuracy.—Stage-discharge relations permanent. Rating curve fairly well defined.
Operation of water-stage recorder satisfactory throughout the year. Daily dis-
charge ascertained by applying to the rating table mean daily gage height deter-
mined by inspecting gage-height graph, except February 21-22 and March 7
and 10 when discharge for two-hour intervals was averaged. Records good.



LOS ANGELES RIVER BASIN.

75

Discharge measurements of Haines Creek mear Tujunga, Calif., during the year ending

Sept. 30, 1918.

Gage | Dis- Gage | Dis-
Date. Made by— eiﬁlt. charge. || Date. Made by— heiﬁt. charge.
Feet, | Sec.ft. Feet, | Sec-ft.

Nov. 15 | H.J. Tompkins. ....... 0. 36 0.06 || Mar. 13 | Ernest Tompkins...... 1.17 3.9
Feb. 22 | Ernest Tompkins...... .81 1.1 20 | H.7J. . .88 1.7
Mar. 7[.....d0.c..oooioiia.... 1.12 3.0 Apr. 10| C. .65 .6
C.W.Sopp...c........ 1.09 3.4 || Sept.17 | H. J. Tompkins. .34 .05

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

Sept. 30, 1918.

Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.03] 0.05] 0.06 | 0.06f 0.07| 0.45| 0.8 0,20 0.20| 0.18 0.05 0.03
.03f .05f .06y .06} .09 431 .8 .31 81 .15, .04 .03
.03 .05 .07 .06 .09 .41 .75 31 .17 .14 .04 .03
.04 051 .07| .06 .07 .7 .31 A7) .14 .04 .03
.04 L0571 .07 .06 .07 .31 .7 .31 AT W12 .04 .03
.04 .09 .07 .06 .07 .25 W7 31 A7 .12 .04 .03
.04 .09 .07 .06| .07! L3 .65 .31 g7 .1 .04 .03
.04 .07 .07 .06 .06 .7 .85 31 .17 11 .04 .03
.04 .07 .07 .06 .06 .65 .6 31 .18 .1 .04 .03
.04 07 .07) .06f .06] 1.5 6 29| .23 .1 .04 .03
.04 .07 .07 .06 06| 3.2 .5 .27 .23 J11 .04 .03
.04 .07 071 .06 061 4.7 .5 .27 .22 1 .04 .03
.04 .06 .07 .06 06| 4.2 .47 .25 .20 .11 .04 .M
.04 .06 .07 .06 061 3.3 .45 .23 .20 1 .04 .05
.04 06| .06] .07 06| 2.8 .45 23| .20 .11 .05 .04
.04 L06( ;06 .07 .06 2.1 .45 .23 .20 10 .06 .04
.05 .07 .06] .07 .10 1.8 13 .23 .15 .10 .06 .04
.05 .07 .06 .07 .10 1.6 43 .23 A7 .00 .06 .04
.05 .06 .08 .07 .10 2.0 41 .23 17 .08 .08 .04
.04 .06 .06 .07 121 1.6 .39 .23 15 .06 .06 .04
.04 .06 .06 .06 .31 1.4 37 .23 15 .08 .05 .04
.04 .07 .06 .06 1.4 1.4 35 .23 17 .06 .05 .04
.04 07 .06 .06 .37 1.3 35 .23 .15 .05 .04 .04
.04 .07 .06 .06 .45 1.2 35 .23 17 .06 .04 .04
.04 .07 .06 .06 .8 1.2 35 .23 W17 .06 .03 .04
.04 .06 .06 .07 .55 1.1 .36 .23 .14 .06 .03 .04
.05 .06 .06 .07 .5 1.0 .33 .23 .14 L0861 ..03 .04
.04 .06 .08 .07 .47 .95 .31 .23 .15 .06 .03 .04
.04 .06 .06 07 |...o.. .95 .31 .23 .15 .06 .03 .04
05| .06 .06 N . .85 .29 237 .15 .08 .03 .04
W05 ...l .08 W07 |l W8 |eeeaann 22 ..., .05 .03 |.......

Nore.—No gage-height record May 4-8; discharge interpolated.
Monthly discharge of Haines Creek near Tujunga, Calif., for the year ending Sept. 30, 1918.

Discharge in second-feet. .
. Run-off in
Month. acre-feet.
Maximum, | Minimum. | Mean,
0.05 0.03 0.041 2.52
.09 .05 . 064 8.81
.07 .06 . 064 3.0
.07 .06 . 064 3.94
1.4 .06 .219 12.2
4.7 .25 1.47 90.4
.8 R .493 29.3
.31 . .257 15.8
.23 .14 .175 10.4
.18 . . 094 5.78
N . .042 . 58
.05 . .036 2.14
4.7 .03 0.253 183
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ARROYO SECO NEAR PASADENA, CALIF,

Locarion.—Near south line of sec. 30, T. 2 N., R. 12 W. (unsurveyed), just below
trail crossing at forest ranger’s station, in Angeles National Forest, 1§ miles above
mouth of Millard Chnyon, 3 miles above Devil’s gate, and 5} miles northwest of
Pasadena, Los Angeles County.

DRAINAGE AREA.—16.4 square miles (measured on topographic map)

RECORDS AVAILABLE.—December 1, 1910, to September 30, 1918,

Gace.—Gurley graph water-stage recorder installed September 30, 1916, on right
bank just upstream from original staff gage. Original datum was not maintained.

DiscHARGE MEASUREMENTS.—Made from cable 115 feet below control or.by wading.

CHANNEL AND CONTROL.—Bed consists of solid rock, gravel, and boulders. A con-
crete dam, extending to bedrock, was built across channel 15 feet below gage
well. There is a notch in the crest 2 feet wide and 1 foot deep.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
4.10 feet at 11 p. m. March 10 (discharge, 1,030 second-feet); minimum stage from
water-stage recorder, 0.77 foot at 5 p. m. October 7 (discharge, 0.07 second-foot).

1910-1918: Maximum stage recorded, 12.5 feet February 20, 1914 (discharge,
from extension of rating curve, 5,630 second-feet); minimum stage recorded,
0.77 foot October 7, 1917 (discharge, 0.07 second-foot).

Divgrsions.—None.

REecuraTion.—None.

Accuracy.—Stage-discharge relation not permanent throughout the year on account
of shifting of gravel above control. The two rating curves used are well defined
below 700 second-feet. Daily discharge ascertained by applying to the rating
table mean daily gage height determined by inspection of recorder graph except
March 7 and 10 when hourly discharge was averaged. Records good.

Discharge measurements of Arroyo Seco near Pasadena, Calif., during the year ending

Sept. 30, 1918.

Date. Made by— hgig ‘1 ch%g'e Date. Made by— h? ‘i. ch];i-sg.e
Feel. | Sec.-ft. Feet. | Secft.
0.94 0.33 || Mar. 30 2.00 14
1.08 .85 .ﬁpr. 13 1.92 10
112| 10 || May 6 172| 4.8
2.50 71 10 1.78 4.9
2,90 | 129 June 5§ 1.56 2.3
3.64 | 578 21 1.50 1.2
2.40 46 July 22 1.35 34

2.15 24
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Sept. 30, 1918.

LOS ANGELES RIVER BASIN.

Oct. | Nov. | Dec.

Day.

Daily discharge, in second-feet, of Arroyo Seco near Pasadena, Calif., for the year ending

Month.
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SANTA CLARA RIVER BASIN.

SESPE CREEK NEAR SESPE, CALIF.

LocaTion.—At Bradfield’s camp, in Santa Barbara National Forest, three-fourths of
a mile below mouth of West Fork of Sespe Creek, 4} miles above intake of Fill-
more canal, and about 61 miles northwest of Sespe, Ventura County.

DRAINAGE AREA.—216 square miles (measured by Ralph Bennett, consulting engi-
neer).

REecorps avamaBrLe.—October 1, 1915, to September 30, 1918, when station was
discontinued. R

GAcE.—Painted on large boulder and on rock cliff on left bank; read by G. H. Kill-
gore.

DisCHARGE MEASUREMENTS.—Make from cable 250 feet above gage or by wading.

CHANNEL AND coNTROL.—Gravel and large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.7 feet (only one
reading and time not given) February 22 (discharge, 7,500 second-feet); minimum
stage recorded, 4.33 feet October 4-6, record not complete (discharge, 3.6 second-
feet).

1915-1918: Maximum stage recorded, 18.7 feet January 17, 1916 (discharge,
18,600 second-feet); minimum stage, 4.33 feet during September and October,
1917 (discharge, 3.6 second-feet).

Accuracy.—Stage-discharge relation not permanent. Fairly well-defined rating
curves used October 1 to February 22 and February 23 to March 7. Gage read to
hundredths; number of readings a day not known. Daily discharge ascertained
by applying reported gage height to rating table by interpolation (March 24 to
April 5 and June 16 to August 3) or, by means of curves drawn through measure-
ments covering short periods (March 8-23, April 6 to 15, and September 8-30).
Records October 1 to March 7, good; other records fair.

CooreErATION.—Gage-height records and nearly all discharge measurements furnished
by Sespe Light & Power Co.

Discharge measurements of Sespe Creek near Sespe, Calif., during the year ending Sept. 30,
191

8.
- Gage | Dis- - Gage | Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
Feet. | Sec.ft. Feet. | See.-ft.

Oct. . 34 3.9 | July 7 4,75 53
4.36 4.3 14 4.70 51
Feb. 4.44 9.4 21 4.65 48
0 4,47 8.4 2 4,65 45
4.48 7.5 | Aug. 2 4,60 17
Mar 7.20 421 4 4.60 17
8.20 623 11 4,86 16
8.40 475 18 4.90 17
8. 50 433 25 4.84 17
7.60 303 Sept. 1 4.83 17
Apr. 6.80| 185 8 4.70 15
June 5.10 57 15 5.03 25
4.8 54 22 4.78 17

4,75 52
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Daily discharge, in second-feet, of Sespe Creek near Sespe, Calif., for the year ending Sept.
918.

?

Day. Oct. | Jan. | Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept.
3.8 6 440 269 111 74 52 23 17
3.8]. 6 440 252 111 74 52 17 17
3.81. 6 405 235 104 71 52 17 17
3.6 |. 6 370 218 97 71 53 17 16
3.6 6 405 201 100 68 53 17 16
3.6 551 1,800 185 97 68 53 17 16
3.8 6 6,350 195 94 66 53 17 15
3.8 6 1,370 193 94 64 53 16 15
4.0 6 623 192 97 64 53 16 15
4.0 6.5 6,350 190 90 61 52 16 15
4.2 4ccenannn 6.5 1,940 191 83 61 52 16 15
4.2 6 4,130 175 83 57 51 16 15
4.2 6 1,700 165 77 57 51 16 29
4.2 6 1,070 159 77 57 51 16 27

....... 6. 600 155 80 53 51 17 25
7 475 153 80 57 50 17 24
7 365 149 77 56 50 17 22
25 335 145 74 56 49 17 21

3,220 135 71 55 49 17 21
1,450 127 71 55 48 17 18
690 127 74 54 48 17 18
645 119 7 54 48 17 17
515 111 77 54 47 17 16
433 111 74 54 47 17 16
410 104 71 53 46 17 16
385 97 74 " 53 46 17 16
360 97 74 53 45 17 35
340 90 71 52 45 17 31
320 94 71 52 39 17 20
303 100 74 52 33 17 28
286 |.eeuunn- 2 T PO 28 17 .een.n

Nore.—No gage-height record Oct. 15 to Jan. 24.

Monihly discharge of Sespe Creek near Sespe, Calif., for the year ending Sept. 30, 1918,

[Drainage area, 216 square miles.]

Discharge in second-feet. Run-off.
Month. Por iDe thin Totali
.. nches on otalin
Maximum. | Minimum.| Mean. sg]xl}la:e drainage | acre-feet.
: area.

October 1-14... 4.2 3.6 3.90 0.018 0.01 108
January 25-31 6 5.5 5.79 027 0.01 80,4

February. 7,500 5.5 564 2.61 2.72 31,300

ch... 6,350 286 1,240 5.74 6.62 76,200

.. 269 90 158 Bl .82 9,

Y et emaeeactaraaaaan 111 71 8.1 .385 .4 5,110
June......oooiiiiiiiiiioas 74 52 59.2 .274 .31 3,520
July. . ool 53 28 48.4 224 .2 2,980
August....oooiiiiiiiiiiaas 23 16 17.0 .079 .09 1,050
September. ... ......oiiiieiain. 35 15 19.9 .092 .10 1,180
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CARPINTERIA CREEK BASIN.
GOBERNADOR CREEK NEAR CARPINTERIA, CALIF.

LocaTion.—In SW. 1 8W.  sec. 14, T. 4 N., R. 25 W., 1,000 feet below junction of
Eldorado and Steer creeks and 3% miles northeast of Carpinteria, Santa Barbara
County.

DraiNnacE ArEA.—Not measured.

RECORDS AVAILABLE.—June 24, 1916, to September 30, 1918 (not complete).
Gace.—Vertical staff in two sections on left bank; read by K. C. Lillingston. A tem-
porary gage was used June 24 to September 11, 1916; datum 1.11 feet lower.

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

CHANNEL AND CcONTROL.—Small boulders and gravel; shifts. Banks are high, clean,
and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from high-water
mark, 3.0 feet February 22 (discharge, 138 second-feet); minimum stage recorded,
1.08 feet during October, November, December, August, and September (dis-
charge, 1.1 second-feet).

1916-1918: Maximum stage recorded, 3.5 feet February 21, 1917 (discharge, 200
second-feet); minimum stage, 1.26 feet August 31, 1916 (discharge, 0.8 second-
foot). } ’

Diversions.—None above. The Gobernador Water Co. diverts water at its sub-
merged dam 1 mile below station.

REecuLaTION.—None.

Accuracy.—Stage-discharge relation changed about February 22. Two rating curves
were used: October 1 to February 22, well defined; February 23 to September 30,
fairly well defined. Gage read to hundredths occasionally. Daily discharge
ascertained by applying gage height to rating table. Records considered good.

CooreraTION.—Gage-height record furnished by K. C. Lillingston,

Discharge measurements of Gobernador Creek near Curpinteria, Colif., during the year
ending Sept. 30, 1918.

[Made by F. C. Ebert.}

Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge.
Feet, Sec.ft. Feet. Sec.ft.
Nov.80...oermeniinrnnnii.d 1.22 0.8 May 25..euevrnninnennnnnnn. 122 3.1
Apr. 1. 1.30 6.5 || Aug. 1.........olliin 110 12
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Daily discharge, in second-feet, of Gobernador Creek near Carpinteria, Cahf., fo'r theyem'
ending Sept. 80, 1918.

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

Nore.—No gage-height record on da:ys for which discharge is not given.

SANTA YNEZ RIVER BASIN.

SANTA YNEZ RIVER NEAR SANTA BARBARA, CALIF.

LocatioN.—About on line between secs. 10 and 11, T. 5 N., R. 27 W., at Gibraltar
dam site, just above mouth of Devil Canyon Creek and about 7 miles north of
Santa Barbara, Santa Barbara County. Mono Creek enters 3} miles above
station.

DRAINAGE AREA.—218 square miles at site used previous to August 2, 1916 (measured
on topographic maps).

RECORDS AVAmABLE.—November 1, 1903, to April 30, 1907; October 1, 1907, to
Januvary 81, 1908; February 6, 1910, to November 24, 1918, when station was dis-
continued. Station was maintained about 43 miles a.bove present site January 1
to June 20, 1903.

Gaaee.—Friez water-stage recorder on left bank at portal of tunnel 50 feet above base
of Gibraltar dam, August 2, 1916. Two temporary staff gages above the dam
used from June 1 to November 24, when the water-stage recorde<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>