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SURFACE WATER SUPPLY OF THE PACIFIC SLOPE
OF SOUTHERN CALIFORNIA.

By H. D. McGrasHAN.

INTRODUCTION.

Since 1848, when repairs to a mill race near Georgetown, Eldorado
County, led to the discovery of gold in California, the industrial
development of the State has been closely linked with the develop-
ment and utilization of its water resources. Information concerning
the quantity of water carried by the streams has been and will con-
tinue to be essential to the development of these resources, for the
fundamental importance of stream-flow data is now so thoroughly
recognized that it is almost impossible to finance any project de-
pending on stream flow without presenting authentic records of flow
covering & period of years.

On account of the pronounced differences in natural conditions—
especially as regards topography, geologic formations, forests, and
climate—stream-measurement work in southern California presents
many problems not common to similar work in the central and
northern parts of the State.

The rock formations have been badly shattered by extensive fault-
ing and thus furnish great quantities of boulders. The soil is very
porous and is easily eroded. The main drainage channels are com-
paratively short and in the mountainbus sections have very steep
slopes, so that during periods of high run-off the streams have excessive
velocities, An interesting example is furnished by San Gabriel River,
whose source is about 10,000 feet above sea level and whose mouth
is approximately 50 miles distant in an air line. The maximum ob-
served velocity for the measurement of San Gabriel River near Azusa
on January 19, 1916, was 30 feet per second, and the mean velocity
for the measurement was 22.2 feet. ~ These high velocities produce
marked changes in cross sections of channéls at gaging stations.

The stream channels, even in the canyons, are unstable, and they
scour and fill with unfailing regularity whenever there is a sudden
change in run-off. The stream beds in the canyons are compesed
mainly of gravel and boulders, the size of the material depending on
the slope of the channel. At the mouths of the canyons there are
well-defined débris cones, where the larger part of the rolling débris
is deposited. The stream channels from the débris cones to the sea

9



10 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

are cut through fine gravels or soils of sandy loam and are subject to
alluvial and erosional stream action which results in continual
shifting and changing within the channel and, during floods, even in
shifting of the channels themselves.

Except at the highest elevations the vegetation consists chiefly of
brush interspersed with the usual growth found in similar arid regions.
During the long dry seasons lightning and careless campers are the
cause of many fires, which are, however, usually held in control by
the efficient fire patrol of the United States Forest Service. Occa-
sionally a firé gets beyond immediate control and burns over a small
drainage basin. As a result the first heavy rainfall washes into the
channels of the small streams much sand and fine gravel, at times
filling them to the level of their banks with this material, which is
gradually eroded after the flood stage has passed. (See Pl. XVI, A4,
p. 451.)

In this region there are two seasons—the rainy and the dry. The
rainy season usually covers less than half the year, and the greater
part of the rainfall occurs during the heavy storms that affect com-
paratively small areas. As a rule flood stages last only for short
periods. !

INVESTIGATIONS OF STREAM FLOW IN CALIFORNIA.

The measurement of the flow of streams in California was begun
by the California State engineer in 1878, in accordance with a law
requiring him ‘‘to investigate the problems of the irrigation of the
plains, the condition and capacity of the great drainage lines of the
State, and the improvement of the navigation of rivers.” The work
was restricted to a few localities in the Sacramento and San Joaquin
basins, the principal station being on the Sacramento at Collinsville.

The State engineer’s office was discontinued in 1884, and practi-
cally no further stream studies were made until 1894, when engineers
of the United States Geological Survey were sent into California and
made a few measurements of streams in the semiarid parts of the
State. The following year the Survey established a station on Sac-
ramento River at Red Bluff and since that time it has gradually ex-
tended the work until it now has available records of flow at about
500 stations on California streams. Many records have also been
collected by private persons. The first stations were located only on
streams whose waters were to be used for irrigation, but records are
now available on streams adapted to all uses, including navigation,
domestic water supply, and power.

The investigations of the quantity of water in the streams have
been supplemented by studies of the climatic .arfd other conditions

1 Records of precipitation for 106 stations in San Diego County, covering periods varying from 1 year to
65 years, are presented in connection with a discussion of the ground waters of the western part of the county
by A.J. Ellisand C. H. Lee, published by the U. S. Geological Survey as Water-Supply Paper 446



COOPERATION AND ACKNOWLEDGMENTS, 11

affecting stream flow, and a mass of valuable information has thus
been collected affording data for all phases of hydraulic work.

The stream-flow records collectéd by the Survey and cooperating
parties up to the end of June, 1912, were assembled and published
in 1912 and 1913 as three water-supply papers bearing titles as
follows:

298. Water resources of California, Part I, Stream measurements in Sacramento
River basin.

299. Water resources of California, Part II, Stream measurements in San Joaquin
River basin.

300. Water resources of California, Part III, Stream measurements in Great Basin
and Pacific coast river basins.

The records for the Pacific slope of southern California, including
those published in Water-Supply Paper 300 and records collected up-
to September 30, 1918, are presented in this report. The area
covered and the location of the gaging stations maintained are
shown on the topographic maps forming Plates I and II (in pocket).

COOPERATION AND ACEKNOWLEDGMENTS.

Cooperation in stream measurements between the United States
Geological Survey and State of California was first provided for by
the State legislature in an act approved March 16, 1903. This act
covered the period from July 3, 1903, to June 30, 1905, and was in sub-
stance as follows:

The State Board of Examiners are hereby empowered to enter into contracts with
the Director of the United States Geological Survey for the purpose of making topo-
graphic maps to the extent of twenty thousand dollars; also for the purpose of gaging
streams; surveying reservoir sites and canal locations, for the conservation and utili-
zation of the flood and storm waters of the State, to the extent of fifteen thousand
dollars. * * *

Similar acts, approved March 20, 1905, and March 11, 1907,
provided for the continuation of the work until June 30, 1909, with
an increased biennial appropriation of $30,000 for topography and
$20,000 for hydrography. The act of March 11, 1907, named the
Department of Engineering of the State of California as the cooperat-
ing party.

An act placing cooperation between the State of California and the
United States Geological Survey on a permanent basis was approved
April 22, 1909, and provided as follows:

The Department of Engineering is hereby empowered to carry on topographicsurveys
and investigations into matters pertaining to the water resources of the State along the .
lines of hydrography, hydro-economics and the use and distribution of water for
agricultural purposes, and to that end, where possible and to the best interest of the
State, shall enter into contracts for cooperation with the different departments of the
Federal Government in such amounts as may be an equitable and necessary division
of the work. The State engineer, with the consent of the governor, may maintain
and continue such investigations where there is available money not covered by
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cooperation contract. For the permanent maintenance of said surveys and investiga-
tions there is hereby continuously appropriated out of the general fund of the State
_treasury for each and every fiscal year, commencing with the date upon which this act
becomes effective, the sum of thirty thousand dollars.

Of this sum $9,000 is allotted annually to investigations of water
resources.

In 1911 the California Legislature provided for a State Board of
Control (Water Powers) to pass on matters pertaining to the appro-
priation of water for power development, and for a Conservation Com-
mission to investigate and collect information concerning forestry,
water, and other natural resources and their use, for the purpose of
revising the laws of the State relating thereto. The legislature of
1912 transferred the duties of the State Board of Control (Water
Powers) to the State Water Commission.

The members of the Conservation Commission were George C. Par-
dee, chairman; Francis Cuttle, and J. P. Baumgarten; of the State
Water Commission, Hiram W. Johnson, governor; Charles D. Marx,
chairman; S. C. Graham; Harold T. Power; and W. F. McClure, State
engineer. Louis R. Glavis was appointed secretary of both com-
missions and was later succeeded by Josephine A. Patten. These
commissions made substantial appropriations for stream-gaging work
in cooperation with the Geological Survey, and as a result a large
number of new river-measurement stations were established and old
stations were improved.

In the present work the State of California is represented by the
Department of Engineering, State of California, W. F. McClure, State
engineer, and the State Water Commission. The members of this
commission are William D. Stephens, governor (ex officio); W. F.
McClure, State engineer (ex officio) ; A. E. Chandler, president; W. A.
Johnstone; and Irving Martin. Josephine A. Patten is secretary.

The United States Forest Service, United States Weather Bureau,
United States Indian Office, Los Angeles County, the cities of San
Diego and Santa Barbara, the Sweetwater Water Co., the Cuyamaca
Water Co., and the Volean Land & Water Co. have also cooperated,
and assistance has been rendered and many complete records of
stream flow furnished by other companies and private persons to
whom credit is given in connection with the published data.

The earliest stream-gaging work in the State, beginning in 1878,
was carried on under the direction of William Ham. Hall, State engi-
neer, by A. Boschke and other assistant engineers, among whom was
- C. E. Grunsky, who continued in charge of office computation and
frequently acted as hydrographer until the State Engineer’s Depart-
.ment was abolished. Work by the United States Geological Survey
was begun in 1894, under the direction of F. H. Newell, chief hydrog-
rapher, by Arthur P. Davis, and Joseph B. Lippincott. On the
establishment of the United States Reclamation Service in 1902, Mr.
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Lippinecott became supervising engineer for California, and the
field work was continued under his direction by William B. Clapp and
Samuel G. Bennett, until the separation of the Reclamation Service
from the Geological Survey in 1906, when Mr. Clapp became district
engineer. On Mr. Clapp’s death in December, 1911, H. D. McGlashan
was appointed district engineer.

DEFINITION OF TERMS.

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

"feet. The principal terms used in this report are second-feet, second-
feet per square mile, run-off in inches, and acre-feet. They may be
defined as follows: '

‘‘Second-feet’” is an abbreviation for ‘‘cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 18).

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

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

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

“Miner’s inch’’ represents a rate of flow and varies in different
States, as noted in the table of convenient equivalents (p. 19). In
California it was legalized by an act approved March 23, 1901, as
one-fortieth of a second-foot. Prior to the passage of this act the.
common usage was one-fiftieth of a second-foot. The act reads as
follows:

SEcrioN 1. The standard miner’s inch of water shall be equivalent or equal to
1% cubic feet of water per minute, measured through any a.perture or orifice.
~ 8Skc. 2. Allacts or parts of acts inconsistent with the provisions of thisact are hereby

- repealed.
Src. 3. This act shall be in effect and force sixty days from and after its passage.
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One-fiftieth of a second-foot is still generally used in southern
California.

The following terms not in common use are here defined:

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

“Control,” a term used to designate the natural section or stretch
of the channel, or artificial structure below the gage that determines
the stage-discharge relation at the gage. Itshould be noted that the
control may not be the same section or sections at all stages. (See
Pls. V and V1.)

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

EXPLANATION OF DATA.

The data presented in this report cover the climatic or water year
beginning October 1 and ending September 30. At the 1st of Jan-
uary in most parts of the United States much of the precipitation in
the preceding three months is stored as ground water, in the form of
snow, or in ponds, lakes, and swamps, and this stored water passes
off in the streams during the spring break-up; at the end of Septem-
ber, on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for a
year beginning October 1 is practically all derived from precipitation
in that year.

The base data collected at gaging stations (Pl. ITI, B) consist of
records of stage, measurements of discharge, and general information
used to supplement the gage heights and discharge measurements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff gage or from a water-stage recorder
(PL. IV) that gives a continuous record of the fluctuations. Measure-
ments of discharge are made with a current meter which is operated
from a bridge, a car suspended on a cable, or by wading (PL VI, 0),
the method adopted depending on the conditions at the station. The
general methods are outlined in standard textbooks on the measure-
ment, of river discharge.

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

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.
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The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the 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, approximate ele-
vation above sea level, maximum and minimum recorded stages,
and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet
corresponding to the mean of the gage heights recorded each day. At
stations on streams subject to sudden or rapid diurnal fluctuation the
discharge obtained from the rating table and the mean daily gage
height may not be the true mean discharge for the day. When such
stations are equipped with water-stage recorders, the true mean daily
discharge may be obtained by computing the mean daily gage height
and applying it to the rating table, by averaging quantities of dis-
charge for regular intervals during the day, or by means of a dis-
charge integrator—an instrument operating on the principle of the
planimeter and containing as an essential element the rating eurve
of the station.

In the table of monthly discharge the column headed ‘‘Maximum’’
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not in-
dicate correctly the stage when the water surface was at crest height
and the corresponding discharge was consequently larger than that
given in the maximum column. Likewise, in the column headed
“Minimum,” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘‘Mean’ is
the average flow in cubic feet for each second during the month.
Computations recorded in the remaining columns are based on this
average flow.

CONDITIONS AT GAGING STATIONS ON SOUTHERN
CALIFORNIA STREAMS.

Natural as well as artificial conditions in southern California are
very unfavorable for accurate stream gaging. At practically all
points where gaging stations have been maintained the stage-dis-
charge relation under natural conditions was continually changing.
In establishing a gaging station a section of channel as favorable as
possible is selected. On many streams the choice is confined to a
short stretch on account of the intensive developments already made
for power and irrigation.

Artificial controls.—In 1912 the first efforts were made to control
the stage-discharge relation by artificial means in order to reduce
the cost of maintenance of the stations and increase the accuracy of
the records. The first experiment was made by driving short sec-
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tions of wooden sheet piling across the channel immediately down-
stream from the gage. A control constructed in this way was only
temporary, as it was destroyed by the first high water, but it made
conditions more stable during low water and indicated that more
permanent construction would be justified.

The next type of control built consisted of short sections of con-
crete cut-off walls placed between large boulders, crossing the chan-
nel in a more or less irregular manner. The sharp granite sand con-
tinuously flowing over the crest eroded the concrete more rapidly
than had been expected. Steel bands or angles, which were later
embedded in the crest of the control, made this type of construc-
tion fairly successful. The top of a short section of the control near
the bank was left a few tenths of a foot lower than the other sections
in order to direct the low-water flow past the gage. (See Pl. V, 4.)
On several streams where there were no large boulders in the
cross section to anchor the cut-off walls, a concrete weir has been
built with a rectangular notch to carry the low-water discharge.
(See PL. V, C.) Some of these controls have been protected from
gravel and boulders by bolting planks to the upstream or top face
of the concrete. (See Pl. XII, 4 and Pl. X1V, C.)

Further study and experience indicated that certain changes in
design were desirable. It was realized that an artificial control
should conform as closely as practicable to the natural cross section,
so as not to disturb the stream and create new and artificial condi-
tions which nature would immediately set about to destroy. This
led to a plan for a control projecting but a short distance above the
channel and having a concave profile about the same as that of the
bed. It eliminated the sharp break in the crest due to the notch for
low-water flow and made the stage-discharge relation always sensi-
tive to slight changes in discharge. (SeePl. VI, B.) These controls
were usually built of granite boulders of various sizes, bound together
with concrete and placed so as to give a triangular cross section with
a fairly sharp crest. The use of boulders obtained from the stream
bed resutted in greater durability and a slight saving in cost over
concrete. ‘

Controls built as described above materially improve the per-
manence of the stage-discharge relation and make possible the
development of rating curves covering periods in which changes in
stage are inconsiderable. There is a tendency for sand and gravel
to collect immediately above and on each bank. This tendency is
especially strong during seasons of comparatively low run-off. It
is important that the gage or low-water section be placed close to
the upstream side of the control.

Experiments are now being made with a double control—that is,
two controls separated by a short stretch of channel. It appears that









ACCURACY OF FIELD DATA. 17

the upper control acPelerates the water, so that it transports the
gravel and sand over the lower control, and leaves a well-defined
pool in which the gage is placed. (See Pl. XIV, B.)

Water-stage recorders.—On account of the improvement resulting
from the construction of artificial controlstit has been considered
advisable to collect gage-height records at important stations with
greater accuracy by installing water-stage recorders (see P1. IV) that
give a continuous record of stage. A record of this type is especially
valuable during floods, as it not only indicates the time and duration
of the maximum stage but furnishes a complete record from whieh
the mean daily discharge may be accurately computed.

On account of conditions in the channels previously explained,
water-stage recorders could not be installed in the usual manner as
shown in Plate III, B. The intake pipe connecting the well with the
stream would fill up with sand and fine gravel during the first rise and
thus seal the well. Intake pipes have been eliminated by building the
well and shelter flush with or projecting into the stream. A number
of small openings at various elevations are left in the stream face of
the well and may be cleaned out from the inside as required. In
most places the well and shelter must be built of reinforced concrete,
in order to withstand floods. A number of types of wells and shelters
have been used in southern California (see Pls. XI-XV)., The latest
design is shown in Plate XI, A4, and Plate XII, B and C.

ACCURACY OF FIELD DATA AND COMPUTED RECORDS.

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

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

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

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J.C.
Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp 53-59, 1916.

142131°— 21— wsp 447——2
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may be subject to gross errors caused by the iclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
ﬂow of the river above-the station. ‘‘Second-feet per square mile”
and “‘run-off (depth in inches)’ are therefore not computed if such
errors appear probable. The computations are also omitted for
stations on streams draining areas in which the annual rainfall is less
than 20 inches. All figures representing ‘‘second-feet per square
mile’” and ‘“‘run-off (depth in inches)’’ previously published by the
Survey should be used with caution because of possible inherent
but unknown sources of error.

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

CONVENIENT EQUIVALENTS.

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

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

Discharge Rumsoff (depth in inches).
(second-
feet per
square mile). 1day. 28 days. 29 days. 30 days. 31 days.
1.041 1.079 1116 1.153
2.083 2. 157 2.231 2. 306
3.124 3.236 3.347 3. 459
4,165 4,314 4,463 4,612
5.207 5.393 5.578 5.764
6. 248 6.471 6. 694 6.917
7.289 7.550 7.810 8.070
8.331 8, 628 8,926 9.
9.372 9.707 10.041 10. 376

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

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

Run-off in acre-feet

Discharge
(second-
feet). 1day. o8'days. | 29days. | 30days. | 31days.
1.983 55. 54 57,52 59. 50 61. 49
3. 967 111.1 1156.1 119.0 123.0
5. 950 166. 6 172.6 178.5 184.5
7.934 222,1 230.1 238.0 246.0
9.917 277.7 287. 6 297.5 307. 4
11.90 333.2 345.1 357.0 368.9
13.88 388. 8 402, 6 416.5 430.4
15, 87 444.3 460. 2 476.0 491.9
17.85 499.8 517.7 535.4 553.4

i L
NotE.~For part of a month multiply the run-off for one day by the number of days.
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Table for converting discharge in second-feet into run-off in millions of cubic feet.

i Run-off in millions of cubic feet.
(second-
feet). 1 day. 28 days. 29 days. 30 days. 31 days.
0. 0864 2.419 2. 506 592 2.678
* 1728 4,838 5,012 5.184 5. 356
2592 7.257 7.518 7.776 8.034
3456 9. 676 10. 02 10.37 10.71
4320 12,10 12,53 12,96 13.39
5184 14. 51 15. 04 15. 55 16. 07
8 16, 93 17.54 18.14 18.75
6912 19. 35 20. 05 20,74 21. 42
7776 2177 22,55 23.33 24.10

No'rE.—'For part of a month multiply the run-off for one day by the number of days.

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

Run-off (millions of gallons).

Dischar(fe
second-
feet). 1 day. 28 days. | 29days. | 30days. | 31days.

) P 0. 6463 18.10 18.74 19.39 20. 04
2 1.293 36. 20 37.48 38.78 40.08 .
b PO 1. 939 54. 30 56. 22 58.17 60,12
4o 2. 585 72.40 74. 96 77.56 80,16
[ PO 3. 232 90. 50 93.70 96. 95 100. 2
Buenunnnnnnn 3.878 108.6 112. 4 116.3 120.2
i P, 4. 524 126.7 131.2 135.7 140. 3
| . 5.171 144.8 149. 9 155.1 160.3
[ IO 5. 817 162. 9 168.7 174 5 180. 4

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

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

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

Miles-per hour for tenths of foot per second.
Feet per second
(units).

0 1 2 3 4 5 6 7 8 9
0.000 | 0.068| 0.136 | 0.205| 0.273 | 0.341 | 0.409 | 0.477 | 0.545 0. 614

. 682 . 750 .818 . 886 .995 | 1.02 1.09 1.16 1.23 1.300
1.36 1.43 1.50 1.57 1.64 1.70 L77 1.8 191 1.98
2,05 2.11 2.18 2,25 2.32 2.39 2.45 2, 52 2,59 2. 66
2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.41 3.48 3.55 3.61 3,68 3.75 3.82 3.89 3.9 4,02
4.09 4.16 4.23 4.30 4,36 4.43 4.50 4,57 4.64 4.70
4,77 4.84 4.91 4.98 5.05 5.11 5,18 5.25 5.32 5.39
5.45 5.52 5. 59 5. 66 5.73 5,80 5. 86 5.93 6.00 6.07
6.14 6.20 6.27 6.34 6.41 6.48 6.55 6. 61 6.68 6.75

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

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

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

1 second-foot equals 4.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.572 inches
deep.

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

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

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

1 second-foot for one day equals 86,400 cubic feet.
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1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.

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

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

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

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

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

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

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

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

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

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

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

GAGING STATIONS.

The following list comprises the gaging stations maintained in
the south Pacific slope drainage basin in California from 1890 to
September 30, 1918. The stations are arranged in downstream
order, tmbutarles being indicated by indentation. A dash following
the date implies that the station was belng maintained October 1,
1918. “The location of these stations is shown on the maps that
form Plates I and II (in pocket).

Tia Juana River near Nestor, Calif., 1915,
Cottonwood Creek near Dulzura, Calif., 1906-1915.
Pine Valley Creek near Dulzura, Calif., 1906-7.
Dulzura conduit near Dulzura, Calif., 1909-1915.
Sweetwater River near Descanso, Calif., 1905—
Sweetwater River near Dehesa, Calif., 1913-1916. .
San Diego River at diverting dam near Lakeside, Calif., 1912-1916.
San Diego River at Lakeside, Calif., 1905-1916.
San Diego River near Santee, Calif., 1912- .
San Diego River at San Diego, Calif., 1912-1916.
Boulder Creek near Julian, Calif., 1912—
Boulder Creek near Lakeside, Calif., 1912-1916.
Cuyamaca Water Co.’s flume at diverting dam, near Lakeside, Calif., 1912~
Cuyamaca Water Co.’s flume near Lakeside, Calif., 1907-
South Fork of San Diego River near Alpine, Calif., 1913-1915.
South Fork of Cuyamaca Water Co.’s flume near Alpine, Calif., 1913-1915.
San Vicente Creek at Foster, Calif., 1914-1917.
Santa Ysabel Creek (head of San Dieguito River) near Santa Ysabel, Calif., 1913-1915.
Santa Ysabel Creek near Mesa Grande, Calif., 1912
Santa Ysabel Creek near Ramona, Calif., 1912~
Santa Ysabel Creek near Escondido, Calif., 1906-1912.
San Dieguito River at Bernardo, Calif., 1912-1916.
San Dieguito River near Bernardo, Calif., 1916
San Dieguito River near Del Mar., Calif,, 1912-1914.
Black Canyon Creek near Mesa Grande, Calif., 1913
Temescal Creek near Almond, Calif.; 1913-1915.
East San Pasqual ditch near Escondido, Calif., 1912-1914.
Guejito Creek near Escondido, Calif., 1915-1917.
‘West San Pasqual ditch near Escondido, Calif., 1912-1915.
Santa Maria Creek near Ramona, Calif., 1912
San Luis Rey River near Warner Springs, Calif., 1913-1916.
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San Luis Rey River near Mesa Grande, Calif., 1911-
San Luis Rey River near Nellie, Calif., 1915-16.
San Luis Rey River near Pala, Calif., 1903-1916.
San Luis Rey River at Pala, Calif., 1912,
San Luis Rey River at Bonsall, Calif., 1912-1916.
San Luis Rey River near Bonsall, Calif., 1916~
San Luis Rey River near Oceanside, Calif., 1912-1914.
Canada Verde Creek near Warner Springs, Calif., 1913-1915.
Agua Caliente Creek near Warner Springs, Calif., 1913-1915.
West Fork of San Luis Rey River near Warner Springs, Calif., 1913-1915. - -
Matagual Creek near Warner Springs, -Calif., 1912-1916.
Carrizo Creek near Warner Springs, Calif., 1913-1916.
Susanna Creek near Warner Springs, Calif., 1913-1916.
Escondido Mutual Water Co.’s canal near Nellie, Calif., 1896
Rincon Indian Reservation ditch near Valley Center, Calif., 1912.
Pala Indian Reservation canal at Pala, Calif., 1912-13.
San Luis Rey ditch near San Luis Rey, Calif., 1913.
Temecula Creek (head of Santa Margarita River) near Temecula, Calif., 1906.
Santa Ana River near Mentone, Calif., 1896
Southern California Edison Co.’s canal near Mentone, Calif., 1896~
Greenspot pipe line near Mentone, Calif., 1897-
Mill Creek in canyon at headworks of Crafton canal, Calif., 1897-1902.
Mill Creek at Forest Home, Calif., 1903
Highlands canal near Mentone, Calif., 1901-1904.
Redlands canal near Mentone, Calif., 1901-1904.
Waterman Canyon Creek near San Bernardino, Calif., 1911-1914.
Devil Canyon Creek near San Bernardino, Calif., 1911-1914.
Lytle Creek at mouth of canyon near Rialto, Calif., 1894-1901.
Lytle Creek near San Bernardino, Calif., 1904
San Jacinto River near Elsinore, Calif., 1916-
Elsinore Lake at Elsinore, Calif., 1915 -
Temescal Creek near Elsinore, Calif., 1916— ’
San Antonio Creek near Claremont, Calif., 1917- ’ .
San Antonio Creek near Upland, Calif., 1901-1917.
Southern California Edison Co.’s canal near Claremont, Calif., 1917-
San Gabriel River above Fish Fork, near Azusa, Calif., 1900-1901; 1910; 1912. (Low-
water records.)
San Gabriel River at headworks near Azusa, (‘alif., 1912-1914.
San Gabriel River near Azusa, Calif., 1894~
Fish Fork of San Gabriel River near Azusa, Calif., 1900-1901; 1910; 1912. (Low-
water records. )
Iron Fork of San Gabriel River near Azusa, Calif., 1900-1901; 1910; 1912, (Low-
water records.)
Coldwater Creek at weir above mouth, 1900.
West Fork of San Gabriel River above North Fork, 1900.
West Branch of North Fork of San Gabriel River at weir, 1900.
North Branch of North Fork of San Gabriel River at weir, 1900.
Southern California Edison Co.’s canal near Azusa, Calif., 1896
Tunnel diversion near Azusa, Calif., 1917-
Rogers Creek near Azusa, Calif., 1917-
San Dimas Creek near San Dimas, Calif., 1916
Fish Creek near Duarte, Calif., 1916
Sawpit Creek near Monrovia, Calif., 1916-
Monrovia pipe-line near Monrovia, Calif., 1916- ,
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Los Angeles River at Los Angeles, Calif., 1896-1900.
Pacoima Creek near San Fernando, Calif., 1916-
Tujunga Creek near Sunland, Calif., 1916-

Haines Creek near Tujunga, Calif. 1917-
Arroyo Seco near Pasadena, Calif., 1910~
Eaton Creek near Pasadena, Calif., 1918
Santa Anita Creek near Sierra Madre, Calif. 1916-
Little Santa Anita Creek near Sierra Madre, Calif., 1916-

Malibu Creek near Calabasas, Calif., 1903-1906.

Tujunga Creek near Calabasas Calif., 1903-1906.

Santa Clara River at Fillmore, Calif., 1911-1912.

Piru Creek near Piru, Calif., 1911-1913.

Sespe Creek near Sespe, Calif., 1915-1918.

Sespe Creek at Sespe, Calif., 1911-1913.

Santa Paula Creek near Santa Paula, Calif., 1912-1913.

Ventura River near Nordhoff, Calif., 1911-1914.

Ventura River near Ventura, Calif., 1911-1914.

, Gobernador Creek near Carpinteria, Calif., 1916-

Mission Tunnel near Santa Barbara, Calif., 1912-1917,

San Roqui near Santa Barbara, Calif., 1890.

San Jose near Goleta, Calif., 1890.

Loma Abajo River, Santa Barbara County, Calif., 1890.

Gato Creek at mouth, Santa Barbara County, Calif., 1890.

Santa Ynez River near Santa Barbara, Calif., 1903-1908; 1910~

Santa Ynez River near Lompoc, Calif., 1906—

Mono Creek near Santa Barbara, Calif., 1903-1904.

Santa Maria River near Santa Maria, Calif., 1903-1905.

TIA JUANA RIVER BASIN.
- GENERAL FEATURES.

. Tia Juana River discharges into the Pacific Ocean below San Diego
Bay near the Mexican boundary. Its principal tributary, Cotton-
wood Creek, rises in the Laguna Mountains of the Coast Range, and
flows south and west for about 20 miles, where it is joined by Pine
Valley Creek from the north; it then flows southwestward 12 miles
to its junction with Tia Juana River at the Mexican boundary, about
22 miles east of the coast line. The total drainage area of Cotton-
wood Creek above its junction with Tia Juana River is about 340
squareniles. It lies south of the Sweetwater and Otay River basins
and is the most southerly stream in San Diego County. Pine Valley
Creek is its only important tributary.

The topography of the basin of Cottonwood Creek is rough through-
out, although the basin contains some valley areas at elevations
exceeding 3,000 feet; below this elevation the creek flows through a
deep, narrow canyon, broken only by a short stretch of open country
with comparatively light grade at the junction of Pine Valley Creek.
Altitudes range from 600 feet above sea level where the creek forms
Tia Juana River to 5,000 feet on the Laguna Mountains.

\
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The Cottonwood basin is very poorly forested. The timber con-
sists of scattered oaks, cdttonwoods, and alders, which are confined
almost entirely to the small valleys along the stream and to the higher
elevations. The mountain slopes are fairly well covered with brush.

The mean annual rainfall ranges from 8 to 10 inches along the
foothills and from 20 to 30 inches in the mountains.

The basin affords several good reservoir sites—the Barrett reser-
voir, at the junction of Pine Valley Creek at an elevation of 1,500
feet; the Morena reservoir, on Cottonwood Creek, at the lower end
of Morena Valley, 8 miles above the Barrett reservoir; and Pine
Valley reservoir, on Pine Valley Creek, at the west end of Pine Valley.
The Morena and Pine Valley reservoirs are at an elevation of 3,100
feet. All these sites have been surveyed. The Morena dam has
been constructed, and considerable preliminary work has been done at
the Barrett dam, including the building of a low concrete dam’ to a
height of about 20 feet above the bed of the stream. A conduit has
been constructed to divert water from Cottonwood and Pine Valley
creeks above the Barrett dam to the lower Otay reservoir in the
Otay River basin. This conduit has a capacity of about 60 second-
feet and will divert all the water from these creeks when their
combined discharge does not exceed that amount. The city of San
Diego receives its water supply from the lower Otay reservoir.

GAGING-STATION RECORDS.
TIA JUANA RIVER NEAR NESTOR, CALIF.

LocaTioN.—At highway bridge on line between secs. 3 and 4, T.198., R. 2 W,, 8
miles above mouth of river, and 1} miles south of Nestor, San Diego County.

DrAINAGE AREA.—Not measured.

ErevarioN.—About 25 feet above sea level.

RECORDS AVAILABLE.—January 29 to September 30, 1915, when statmn was discon-
tinued.

Gaae.—Gage heights were observed twice a day by measuring from top of bed plate
of east truss of bridge to the wuter surface. These readings have been reduced
to elevations above sea level, United States Geological Survey datum.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading. On account of angle
which bridge makes with current all measurements made from bridge have been
corrected by the coefficient 0.866.

CHANNEL AND CONTROL.—Composed of sand; Shlftlng

Diversions.—Dulzura conduit diverts from Cottonwood Creek about 12} miles above
its junction with Tia Juana River. There are no other large diversions above
the station. Water is pumped for irrigation from wells in the valley above the
station.

REeauraTION.—The only storage developed in this drainage basin is at Morena reser-
voir (capacity, 46,000 acre-feet), on Cottonwood Creek, about 19 miles above its
mouth.

Accuracy.—Results are reported as good.

CooreraTION.—Complete record furnished by C. H. Lee, consulting engineér, Los
Angeles.
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Discharge measurements of Tia Juana River near Nestor, Calif., during the year ending
Sept. 80, 1915.

Gage Dis- Gage | Dis-

Date. Made by— height.a| charge. Date. Made by— height.s| charge.

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

Jan. 29% *524 |{ Mar. 3% 23.70 1,400
Feb. 5b 548 22,41 62
9b) 84 | Apr. 6 22.34 47
1le 2,700 10 22,28 32,

14d 880 || May 1 23.02 170

236 506 || June 7 21. 86 1

a Gage heights are elevations above sea level, U. 8. Geological Survey datum.
dl& Masd e from bridge; angle of current 30°; correction coefficient applied, 0.866, and flow of north channel
added.

¢ Float measurement.

Daily discharge, in second-feet, of Tia Juana River near Nestor, Calif., for the year ending
Sept. 80, 1915.

Day.- |Jan.|Feb.| Mar. | Apr. | May. | June. Pay. Jan. | Feb. | Mar. | Apr. |May. | June.
1]

) T 202 1 893 381 29| 185 f......
b [ 620 (2,361 332 31| 4l ..
1,800 283 181 102 |......
217 13| 201 i......
160 11} 1 .

154 9

119 10

92 21

92

72 28
58 25 39 |......
58 15 31 |......
58 10| 25|......
58 12 23 ...
58 27 23 ...,
50 |...... 18......

Note.—No flow Oct. 1 to Jan. 28 and June 8 to Sept. 30.
COTTONWOOD CREEK NEAR DULZURA,! CALIF.

LocaTtioN.—At Barrett dam, 11 miles below intake of Dulzura conduit, in SW. } sec.
15, T. 17 8., R. 3 E., about 7 miles northeast of Dulzura, San Diego County.
Lyons Creek enters hali a mile and Pine Valley Creek 1 mile above the station.

DRrAINAGE AREA.—246 square miles (measured on topographic maps).

Erevarion.—About 1,500 feet above sea level.

RECORDS AVAILABLE.—January 1, 1906, to December 31, 1915.

Gage.—Several gages at independent datums have been installed. Two vertical
staff gages used 1909-1915. Upper gage is fastened to upstream face of the dam
on left bank; reads depth of water over crest: the lower gage, which is fastened
to upstream face ol dam hetween flume and right bank, is read when no water is
flowing over crest of dam; its datum is 2.50 feet iower than that of the upper gage.

DiscEARGE MEASUREMENTS.—Made at low concrete dam back of which sand and
gravel have been deposited to the level of its crest. At low stages the flow is
restricted to a rectangular wooden flume through the wall of the dam, but at
high stages the flow is over the entire length of the crest, which is 61 feet. Meas-
urements have been made by wading, except at high stages, when only float
measurements have been made. (See Pl. XVIII, B, p. 493.)

CHANNEL AND cONTROL.—Bed above and helow dam consists principally of sand;
shifting. The dam acts as control for the station.

1 Described as ‘‘near Jamul”’ in early water-supply papers.
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EXTREMES OF DISCHARGE.—1906-1915: Maximum mean daily discharge, 5,800 sec-
ond-feet, March 24, 1906; channel usually dry several months each year.

Diversions.—Dulzura conduit diverts water from Cottonwood and Pine Valley
creeks, half a mile above their junction, into Dulzura Creek drainage basin.
See record of Dulzura conduit near Dulzura, Calif,

REecuLaTION.—Morena reservoir on Cottonwood Creek, about 8 miles above Barrett
dam, has a capacity of 46,000 acre-feet. Water stored in this reservoir is released
when needed for Dulzura conduit.

Accuracy.—Discharge measurements have been made by the United States Geo-
logical Survey and rating curves developed for both gages. On account of the
few measurements made in recent years, records since 1910 are not considered so
reliable as those for earlier years.

CoopreraTION.—Records 1909-1911 furnished by Southern California Mountain Water
Co., through M. M. O’Shaughnessy, chief engineer. Since the city of San Diego
took over the system of the Southern California Mountain Water Co. in 1912, the
records have been published as submitted through the department of water,
exeept that determinations of daily discharges have been converted from million
gallons per day to second-feet, and monthly discharge has been computed by the
United States Geological Survey. Later records are withheld by city of San
Diego on account of pending litigation.

Discharge measurements of Cottownwood Creek near Dulzura, Calif., for 1905-1915.

Gage Dis- _ Gage | Dise
Date. Made by— height. | charge. Date. Made by height. | charge.
1905, ‘ Feet. | Sec.-ft. 1907.
Nov. 18 | W. B. Clapp........... [P 0.5 || May 19
Dec. 14 | C.H.Lee.............. 0.056 1.1 29
June 11
1906. 16
Jan. 6 .10 3.5 20
19 .21 12. 4 27
19 | .30 32 Dec. 6
20 .40 39
20 .50 63
20 .55 76 14
Feb. 3 .05 4.1 52
14 .23 15.5 62
Mar. 11 .12 13.2 43
12 1.21 383 31
13 2.20 ) 644 20
16 .82 150 17
21 .58 90 11
24 6.00 | 5,330 1.6
25 6.50 | 4,100 4.3
31 1.10 416
Apr. 7 .81 239
19 .59 116 90
May 8 .40 76 7.8
June 22 .28 14.2 .5
Oct. 5] W.F. Martin......._..|........ 1.0
Nov. 27 .90 32
Dec. 15 2.00 40 5.7
2.2
1907. .4
Jan. 5 2.25 56
.60 171
Feb. .38 50 1913.
.48 59 |lApr. 16 | H.D. McGlashan...... .23 2.3
Mar. .80 191
.60 89 1915.
Apr. .64 105 Apr. 5 | F. C Ebert ............ 30 4,0
.51 72 Sept. 23 |.....dO................. 30 1.0
.50 68 -

LY

No1E. —The discharge measurements are referred to several gages at inde &)endent datum pla.ues Forthe
measurements beginning with 1909 two gages were used, one being read at low stages, when the water
flows through a 6-foot flume in the dam, and the other when the water flows over the crest of the dam.
Some measurements were made with the 6-foot flume open and others with the flume closed. The difference
in datum between the gagesis 2.5 feet.
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Daily discharge, in second-fect, of Cottonwood Creek near Dulzura, Calif., for 1907-1915.

Day. Oct. | Nov. | Dee, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1907

108 54| 178| 61 26 81 [ 21 1.2

98 44| 15| 61 28 7.2 | 25 .3

84 641{ 306 52 30 6.2 ( 2.3 1.4

82 5| 2211 49 28 6.0 | 1.6 1

74| 648} 192] 49 23 87 | .6 1.6

64 3831 169| 61 29 44 | 13 1.5

54| 198| 134| 66 42 41 | L1 5

54| 155| 121 61 42 3.6 | L1 1.0

38| 185 95| 49 24 3.1 .4 1.0

471 169 | 121) 52 28 3.8 | L3 1.1

36| 134| 108| 49 26 48 | L3 .7

54| 134| 105| 54 40 4.2 .17 .5

47| 134 95| 52 29 4.4 | L7 .8

38| 162 95| 47 20 5.7 | 117 11

52| 162 08| 40 36 4.2 .3 .5

105 92 92| 40 2 3.6 | L5 .6

116 98 92| 40 19 3.6 .2 .7

76 92 87| 38 18 3.6 .2 7

56 89 82| 42 18 3.4 .1 .8

54 87 7| 36 18 29 | L6 L1

B4 244 71 34 18 29 | 25 1.2

87| 178 71| 30 18 2.9 .1 1.2

87| 178 |, 76| 38 19 2.2 | L2 1.3

59 | 221 82| 32 16 22 [ 11 1.2

56| 285 84| 38 14 22 | 11 1.2

516 66 | 42 14 29 | 10 1.0

313 69| 30 14 3.6 .9 11

264 64| 44 v 14 44 | 1.3 7

221 69 | 32 10 3.6 | Lo 1.6

185 69| 30 9 3.4 | L0 2.0

160 |.o.... 28 f...... 29 | L0 [-......

22| 86| 76! 10 32 37 20 | 11 6.6| 0.7 | 0.05{ 0.07

2.2 10 8.0 11 28 40 20| 11 6.4 .7 .05 .07

221 9.6f 7.6 11 130 44 20 20 6.6] .7 .40 .08

311 88| 7.8( 11 155 74 17| 17 6.6 .6 |°.05 .13

3.7| 82| 82| 10 62 69 17| 17 6.4] .6 .50 .10

46| 721 9.2 1o 56 69 17| 13 61| .3 .20 .06

59 7.8 9.2 9.6 56 62 15 86| 63[ .1 .06 .07

40| 7.4 12 10 37 54 15| 86| 571 .1 .06 .07

43| 80| 10 9.6 63 42 15| 8.2) 55| .061 .06 .03

40| 10 10 9.6 12 34 15| 86| 50| .02} .06 .09

}§ D t..| 401 10 1 9.2 98 32 4| 9.6 37{ .02 .06 .13

12,0 351 76| 1 9.6 77 32 13] 12 3.9| .02| .06 B

1B 35| 74| 10 9.8 73 30 3] 13 26 .02} .06 .23

T 54| 70| 11 19 59 25 12{ 1 3.3] .02} .06 .24

J - S, 6.8 9.2 10 22 59 25 12| 11 31| .02| .06 .21

16 ceceennns 9.8 96| 11 14 56 26 1| 9.4f 24} .02] .05 .25

j v SO, 13 11 i1 13 56 26 10| 70| 23| .02| .05 .26

18- ceaeannnnns 13 12 10 12 54 25 12| 7.7 2.4{ .02| .05 .26

19 e 10 12 10 12 46 24 10| 82| 2.4 .02| .05 .28

200 iaeaaannns 841 11 1 12 44 23 10| 79| 30| .02| .05 31

8.2 11 10 12 43 20 10 7.5( 238 .08| .05 .31

9.4 86| 10 12 43 23 241 771 20| .03 .05 .31

16 88| 9.6 17 44 15 31| 75| 1.0} .08| .05 .31

16 9.2 96| 48 40 17 28| 7.7( 20] .03| .05 .31

12 80| 96| 66 38 22 2] 7.0 19) .04| .05 .32

8.6 72| 94| 79 31 17 641 171 .04f .05 .32

9.8 78| 10 43 42 13| 68| 11| .04| .05 .32

11 7.6 9.2| 86 37 12/ 66| 11] .04| .06 .32

9.0 7.8 96| 96 18 i1| 6.6 8| .04| .06 .32

10 7.0 9.8( 48 18 1| 6.6 5 051 .06 .32

9.8 |u.... 10 40 20 leeceeed 6.4 laeeed 06 |oeennnn
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Daily discharge,in second-feet, of Cottonwood Creek near Dulzura, Cal

July. | Aug.| Sept.

May. | June.

Apr.

Mar.

Feb.
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Day.
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Daily discharge, in second-feet, of Cottonwood Creek near Dulzura. Calif.. for 1907-1915—
Continued.

Aug. | Sept.

July.

June.

May.

Apr.

Mar.

Feb.

Jan.

Dec.

Nov.

Oct.

Day.

1910-11.

12

1911-
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Daily discharge, in second-feet, of Cottonwood Creek near Dulzura, Calif., for 1907-1915—

30

y discharge computed from a rating curve well defined below 55 second-feet.
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Monthly discharge of Cottonwood Creck near Dulzura, Calif., for 1906-1915.
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Discharge in second- Discharge in second-
feet. (li?ltn.loﬂ eet. (l?;utnﬁﬁ
otal in otal
Month. . . faeg_ Month. ot | 2t ?c?;-
axi- ini- eet). - - eet).
mum. | mum, | Mean. mum, | mum, | Mean.
1910-11,
59 2.0 | 15.5 953 [} October......... 1.2 0.0 0.24 15
100 7.0 1241 1,340 || November....... 7.7 1.3 2.78 165
5, 800 5.0 594 ,500 || December....... 3.1 1.7 2.16 133
30 | 93 |76 10,500 || January......... 11 2.0 | 3.09 190
93 20 54.9 3,380 || February........ 35 L5 4.96 275
55 20 30.5 1,820 || March........... 13 1.1 2.33 143
93 2.0 | 12.0 738 ﬁpnl ............ L5 1.0 1.20 i
ugust 51 .9 6.0 369 AY e eeaanman 1.5 W7 .98 60
September....... 4.8 .8 1.3 77 June. .. oooo..... 1.7 .0 .49 29
The period..[..ccoeoifemeaes]nannns 55,700 The year..| 35 .0 1.49 1,080
184 1911-12,
1,210 || November....... .0 .0 .00 .0
4,970 ecember....... L5 .1 1.04 64,0
, 800 || January......... 4.2 1.5 1.92 118
3,720 || February........ 1.5 1.0 131 75.4
11,700 ch........... 221 L5 1.8 726
,600 | April........._.. 113 L7 15.2 910
2,730 - R, 3.8 .5 1.32 812
1,380 || June....c....... .9 .3 .46 27.4
2;.2 July..coveennnans L5 .0 .19 11.7
60 The year..[ 221 .0 2.77 | 2,010
41,700
1912-13,
1907-8. 1.3 .0 .91 54
2.2 7.5 L3 .7 1.52 93
7.0 8.9 2.4 1.0 1.49 92
7.6 9.8 29 L0 2.98 166
10 | 2.2 6.3 1.2 1.76 108
28 58.4 8.5 1.8 2. 66 158
15 34.0 2.0 .4 1.04 64
10 15.6 .6 .0 .34 20
6.4 9.51 | 585 || September......|-....... .0 1.70 101
.50 | 3.49
.02 .145 9 The year. . 29 .0 1.18 856
ceen .. .05 . 085 5
September...... .07 .214 13
1913-14,
The year....| 155 .02 | 14.4 .0 .51 30
L1 1.55 95
1908-9. L1 3.30 203
October 6.3 .32 | 2.37 1.4 | 26.4 1,470
November 5.0 3.6 4.31 1.1 1.34 82
December 8.6 4.7 6.22 .6 1.04 62
January 620 8.0 (104 7 .96 59
February.. 226 7.0 | 72.4 .0 .61 36
March.... 510 4.0 |i01
April...... 132 3.0 | 35.0 0 2.81 2,040
May....... 6.0 2.0 2. 90
June..__......... 6.0 1% 1.78
L5 .0 .70
22 .0 2.95 .00 . 657 40
10 .5 2.10 .70 | 119 732
.43 | 59,0 3,280
The year....| 620 .0 lons 2.9 |26.5 1,630
4.3 7.78 463
1909-10. 4.3 | 58.1 3,570
October. ........ 11 .51 L55 2.5 3.30 196
November.......| 34 2.5| 9.07 1.9 2.28 140
December.......[ 190 2.5 16.2 August..... R 1.6 3.00 184
January.........| 190 4.0133.1 2,040 || September. ..... 4.4 2.7 3.66 218
February........ 23. 4 2.3 4.68 260
March. _........ 69 2.5 9.57 588 The year..| 448 .00 | 14.4 10, 500
April............ 65 7] 874 520
Voo eeeeannnns 2.3 3] .95 58
June............ 1.0 .1 .34 20 1915,
July.ooveinaeaan. .1 .0 .01 1] October......... 4.7 5 3.79 233
November....... 7.3 3.4 5.20 309
The year..| 190 .0 707 5,120 || December....... 19.3 . 8.20 504

Note.—No flow in months for which discharge is not given. Records therefore represent full years.
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Combined daily discharge, in second-feet, of Cottonwood Creek and Dulzura conduit near

Dulzura, Calyf., for 1909-1915.

Day. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1909.
Lt 10 50 93 186 38 14 2.2 |ciiannnn 10
2 10 40 84 175 40 12 2.6 . ..... 5
. 10 36 81 167 36 11 1.6 ... ..., 4
e 10 71 77 148 34 12 L6 |.ocoan.. 3
7 2 10 44 70 148 34 11 L4j........ 3
[ 2 U 10 40 67 134 31 12 1.4 9.0 7
Z e e 10 40 90 120 31 12 L4 2.5 6
Bttt 10 198 75 101 34 12 1.6 1.0 3
L 10 113 72 91 29 12 1.2 1.0 2.5
L 16 83 67 92 28 12 1.2 1.0 L5
L . 13 80 62 90 30 10 L0 ... 1.5
B e 10 174 58 86 28 12 ) L1 O, 1.0
L T 24 247 51 82 31 10 ) 1 ) 1.0
) 254 169 49 78 1 31 8.8 1.0 .5 .5
b L, T 83 174 48 7 27 8.8 .5 .5 .5
16t e e 66 118 49 69 27 &8 .5 5.0 .5
17 e 51 102 50 64 26 8.8 ] 5.0 .5
L 64 93 48 64 26 7.4 .3 2.0 .5
8 29 79 52 64 26 8.8 .4 10.0 .5
20 e 24 71 47 64 24 10.0 j........ 4.0 .5
2 21 275 47 64 24 8.81........ 15 .5
2t e 78 171 280 64 24 (2% 3 S 1.0 .5
b2 464 135 178 56 24 (2 3 .5 1.0
S 464 142 162 54 24 4.7 .3 .5 L5
2 620 118 152 52 24 4.7 .3 .5 1.5
Weoos e 637 112 163 48 21 4.7 I 2 PO, 1.5
Py eeaaeaa 147 101 522 46 21 3.6 1.5 7.0 1.5
2 S e 157 97 562 45" 19 3.6 1.5 20 1.0
2 b,V D 488 57 19 3.1 .5 .5 L0
1 M 78 fooi... 357 43 19 81 ........ 17 +1.0
) R 64 |........ 327 |oeeennn R A P 22 |eaeeiiee
!
Day. Oct. | Nov Dec. | Jan. Feb. | Mar. . Apr. | May. | June. | July.
!
1.0 2.5 8 90 47 31 65 11
L0 2.5 12 33 53 30 54 13
1.5 2.5 10 61 46 29 49 12
2.0 2.5 8 73 42 28 39 12
1.5 2.5 20 127 43 26 42 11
1.5 2.5 22 99 40 26 42 11
L5 2.5 13 90 40 27 40 9.3
1.0 2.5 15 83 41 261 36 8.3
.5 6 120 81 40 28 | 34 6.9
.5 6 81 74 39 25 | 33 6.9
B 11 8 36 77 36 23, 33 6.6
1.0 10 21 79 35 22 31 5.3
.5 9 15 68 34 22 45 5.5
.5 12 14 76 34 22 #36 5.5
.9 18 12 84 37 23 ‘ 31 6.2
.5 10 10 245 35 24, 27 5.8
.5 9 9.1 199 31 28 24 4.2
1.0 8 8.4 95 33 38| 23 3.6
.5 8 8.4 90 38 33| 20 3.4
1.5 7 36 81 75 29 19 6.2
1.5 7 242 72 51 26 19 5.5
1.5 8 53 68 43 29 16 4.8
1.5 8 40 64 40 33 15 3.9
1.5 8 40 62 36 28 9.6 2.8
1.5 8 34 38 38 32 12 2.3
1.5 34 30 56 EZ3 64 11 2.1 2N I
1.5 30 27 52 34 65 8.8 1.9 [ O PR
1.5 16 25 50 31 122 11 1.3 P N PR
L5 12 24 49 ..., 108 10 1.2 PO N PR
2.0( 10 24 47 foaeant 90 | 11 .8 IS ) PO
2.0 ..enans 33 L2 N . 92 ... R 2 PRI P .
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for 1909-1915—Continued.
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TIA JUANA RIVER BASIN, 35

Combined daily discharge, in second-feet, of Cottonwood Creek and Dulzura conduit near
Dulzura, Calif., for 1909-1915—Continued.

Day. Dec. Jan. Feb. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1914-15,

......... 1.7 57 131 33 128 42 15.5 6.1 3.7
0.35 116 120 160 32 147 43 14.7 6.0 3.7
.35 1.63 144 139 32 148 41 14.4 4.5 3.7
.35 .7 72 127 39 155 41 14.4 4.0 3.7
.35 1.9 52 121 29 310 39 13.8 3.6 3.7
.35 2.3 46 111 33 227 38 13.3 3.2 3.7
.35 2.8 113 32 180 34 12.9 2.0 3.7
.35 3.4 31 95 30 166 32 12.9 1.9 3.7
.35 3.0 26 84 29 147 30 11.4 1.9 | 3.7
.35 3.5 127/ 82 26 131 28 11.5 1.8 3.7
.35 3.1 462 79 25 120 28 11.5 L7 3.7
1.2 3.1 194 71 24 111 27 10.7 1.6 3.7
.7 3.1 136 65 21 98 26 10.0 19 3.7
.56 3.1 127 62 prd 85 26 10.3 3.7 3.7
.56 3.4 108 58 38 86 25 9.2 3.7 3.7
.56 3.4 84 55 34 75 23 9.4 3.7 3.7
1.3 3.1 83 53 27 75 22 9.4 3.7 3.7
1.7 2.8 66 50 25 96 21 8.8 3.7 3.7
6.6 2.8 61 49 25 82 21 8.6 3.7 3.6
6.6 2.0 47 23 71 20 . 7.8 3.7 3.4
4.9 2.8 104 45 25 65 19.9 7.4 8.7 3.3
3.5 12.6 92 43 52 60 19.9 7.5 3.7 2.8
2.8 7.2 71 43 54 61 19.9 7.0 3.7 2.7
2.5 7.1 66 40 51 44 19.6 6.5 3.7 3.0
1.9 6.6 79 39 48 55 18.6 6.7 3.7 3.6
1.16]| 6.3 70 38 40 54 18.2 6.4 3.7 4.4
1.63 5.7 62 43 37 50 17.6 6.1 3.7 4.4
2.1 7.9 55 41 34 47 5.8 3.7 4.2
2.0 {191 |........ 43 47 16.0 5.9 3.7 4.0
1.9 1198 |........ 116 44| 158 6.1 3.7 3.9
1.9 87 cebeenen 35 f-eunnn.n 42]........ 6.2 [ B

Nore.—~Both creek and conduit were dry on days for which discharge is not given,
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Combined monthly discharge of Cottonwood Creek and Dulzura conduit for 1909-1915.

Dischar§e in second- Discharge in second-
eet. Rl(1.n-oﬁ feet. Ruil:Oﬂ
in (
Month. ot | 30 facrte)- Month. . M fa er %_
axi- ini- eet). axi- ini- eet).
mum. | mum, | Mean. mum. | mum, | Mean.
1911-12.
637 10 114 i, 160. 5 17.5 | 45.3 | 2,700
275 36 [113 44.7 5.3 14.9 916
562 48 (146 4.6 .3 1,34 79.7
186 43 87.5 L5 .0 .19 1.7
40 17 | 27.3 1,680
14 3.1] 8.98 534 The year..... 261 .0 9.10 | 6,610
2.6 .0 . 855
22 0] 2.9
10 5] 210 1.3 .0 .91 54
1.3 .7 1,52 93
637 01430 15.6 1.3 4,53 279
61.8 1.2} 10,0 | 55
52.9 13,11 19.1 | 1,170
11 S5 155 56, 8 34.8| 43.6 } 2,59
November....... 34 2.5 9.07 34.8 .41 838 515
December........| 242 8 33.9 .6 .0 .34 20
... 245 33 81,5 | 5,010 September.......|..-..... .0 2.8 168
75 31 40.2 2,230
122.] 22 [39.6 2,430 The year.....| 61.8 0| 754 5,440
65 8.8 | 28.2 1,680 1913-14,
= I e 39 || November. . 7| .o .s1f 30
1 " 0 . o1 1 December 6.4 1.1 2. 68 165
— = Fobraney. %ol as| e |2
ebruary. 4 3 . y
245 .6]20.0 | 14,500 Xa‘rchf‘_’y §2 Z .g I §7 246
1910-11. ril. 8 . - :
October..........| 1.2 o] 15 || Jay-- R 1
govemé)er. - .17 } 31 2.78 165 et = . : h
ecember . R 3.1 .81 2.20 135
January... 1 o ol %8 “ Theyear.....| 477 .0| 6.63] 4,810
February,. g o97 12 35.9 1,990 1914-15.
March... J 8 9.5} 25.9 1,590 || December-....... 6.6 .0 1.60 98
April.. q1 26 6.8 1107 7 || January.. 193 W71 18,7 | 1,150
aAY... 1.5 .71 .98 60 || February 462 26 97.0 | 5,390
June............. 17 .0 .49 29 ch.... 160 35 76.7 { 4,350
April.. 116 21 35.9 | 2,140
The year.....| 97 0| 7.26 | 5,110 || May. .. 310 2 103 {6,330
June.... 43 15.8 | 26,3 |1,560
1911-12, July...... 15.5 5.8 9,75 600
December....... 1.5 10 1,04 64 || August..... 6.1 L6 3.45 212
January. .. 45.6 L5107 658 || September....... 4.4 2.7 3.66 218
February.. 5.5 3.8| 4.55 262
March.. . ... 1. 261 7.3 | 312 1,920 The year.....| 462 - .0 30.5 22,000

Note.—No flow in months for which discharge is not given; records therefore represent full years, ex-
cept the year 1909.

PINE VALLEY CREEK NEAR DULZURA,! CALIF.

LocaTtioN.—Just above junction with Cottonwood Creek, 1 mile above Barrett dam,
in NW. 2 sec. 15, T.17 S., R. 3 E., about 7 miles northeast of Dulzura, San Diego
County.

DRAINAGE AREA.—About 120 square miles, or hali the total drainage area of Cotton-
wooa Creek above Barrett dam.

ErevarioNn.—About 1,550 feet above sea level.

RECORDS AVAILABLE.—January 1, 1906, to December 31, 1907.

Gace.—Staff fastened to a small tree a few hundred feet above mouth. Only occa-
sional gage readings were obtained during 1907.

DiSCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Bed composed of sand; shifting. Right bank is high and
rocky and not subject to overflow; at very high stages water may overtop left
bank and flow in two channels.

1Described as “near Jamul’ in early water-supply papers.
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EXTREMES OF DISCHARGE.—Maximumsmean daily discharge 1906-7: 1,500 second-
feet, March, 1906. Minimum discharge: Dry in August, 1906, and August 19
and 22 and September 10 to 19, 1907.

Diversions.—None during the operation of the station, as Dulzura conduit was not
completed until January, 1909.

REeeuraTioN.—None. .

Accuracy.—All determinations of discharge considered fair. Daily discharge deter-
mined by shifting-control method or by comparison with record of flow of Cotton-
wood Creek near Dulzura.

Discharge measurements of Pine Valley Creek near Dulzura, Calif., for 1906-1903.

Date. Made by— hgria < ch]zxi-sge Date. Made by— hga "t. chlz)ﬁ'?g-e.
Feet. | See.ft. 1907. Feet. | Sect.
........ 1.8 || Mar. 20 | W.V.Hardy..........| 4.32| 38
3.10 14.4 || Apr. 11 }.._ .. 5 1 T 4.35| 51
3.20 17.6 27 L, 1o S wee-] 420 30
3.45 41 17
2.94 4 13
3.12 20 14
3.00 8.2 10
4.50 57 3.2
4.40 32
4,20 7.7
00 .24 5.3
4.21 6.7 20
4.30 14.6 23
2
13
4.45 27 10
4.60 55 7.2
4.30 31 4.1
4.30 39 .91
4.58 90 .1

Daily qage height, in feet, of Pine Valley Creek near Dulzura, Calif., for 1906.

Day. Jan. | Feb. | Mar. | Apr. | May | June. | July. | Aug. | Sept. | Oct. { Nov. | Dec.
3.00{ 4.90| 4.55 | 4.40 4.12| 4.02| 3.95| 3.94| 4.10 4.15
3.00 4.90| 4.55| 4.35] 4.12{ 4,01} 3.95| 4.03| 4.05 4.20
2.98( 4.75| 4.50 | 4.35] 4.11 | 4.01{ 3.95| 4.10] 4.05 4.20
3.00| 475 4.50| 4.30) 4.12| 4.00; 3.95| 3.98| 4.00 4.20
3.04| 4.8 | 4.55| 4.30| 4.13| 3.95| 3.94!| 3.80| 4.10 4.20
2.98| 4.75| 4.50 | 4.30 ) 4.10| 3.93{ 3.94| 3.55] 4.10 4.25
2.92| 4.80| 4.50 | 4.30 | 4.20| 3.80| 4.00| 3.60| 4.10 4.25
2.93{ 4.70! 4.40 4.30| 4.20, 3.79| 4.00| 3.70| 4.10 4.25
2.921 4.65| 4.40| 4.30| 4.22| 3.76 3.98| 3.75| 4.10 4.25
2.951 4.65| 4.40| 4.30| 4.20| 3.65| 3.98| 3.80} 4.10 4.20
. 297 | 4.60| 4.35| 4.25| 4.17; 3.60| 4.00| 4.00| 4.05 4.25
12 e - 3.01 | 4.351 4.55| 4.40] 4.20| 4.15! 3.55]| 400} 4.00| 4.10 4.30
| JR N P 3.01| 500 4.60| 4.40| 4.20| 4.12 | 3.48] 4.09| 4.05| 4.10 4.45
) 2 S P 3. 4,03 | 4.55| 4.40| 4.20( 4.12 | 3.40| 4.08| 4.05 . 4.45
) 1: JR R PR 4.02 | 3.70 ] 4.55| 4.40| 4.20| 4.10| 8.37| 4.12| 3.95| 4.10 4.30
) 1 TR PR 3.60 | 4.04] 4.50| 4.40 ) 4.20| 4.11| 3.00| 4.02| 3.95| 4.10 4.30
17 e 3.40 [ 3.95| 4.50 ] 4.35| 4.20| 4.10| 2.70| 4.05| 4.00| 4.10 4.20
3. S 3.00) 3.30| 3.60| 4.50 | 4.35| 4.20| 4.10| 4.40| 3.96| 4.00| 4.10 4.20
19 s 3.201 3.28| 3.50| 4.50] 4.30| 4.15| 4.11| 4.40| 4.05]| 410| 4.05 4.30
20 3.45] 3.20| 3.38| 4.50| 4.30]| 4.15| 410 4.20| 4.03| 4.05| 4.05 4.20
b1 S 3.251 3.21| 3.31| 4.45| 4.30| 4.10 | 4.07| 420 3.98| 4.10| 410 4.20
22 ... 3.20( 3.22 | 3.35| 4.45| 4.40 .20 | 4.05]| 4.207 4.02| 4.10| 4.10 4.15
b= 3.18| 3.19| 3.30| 4.50| 4.40| 4.15| 406 420} 3.91| 405 4.20 4.20
b 3.10 | 3.08]....... 450 4.40) 4.15| 4.06] 4.19| 4.01| 4.10| 4.20 4.20
25 e 3.081 3.01)....... 4.50 | 4.40] 4.15| 4.05) 4.18| 4.03| 4.05| 4.20 4.20
26, e 3.06] 2.961....... 4.50 | 450} 4.15| 4.05! 4.18] 4.00| 4.00| 4.20 4.20
27..... PP, 3.03| 2.94]....... 4.50 | 4.45| 4.15) 405 4.18| 4.04| 410 4.20 4.30
;T 303| 2.97] 5.20| 4.65] 4.50] 4.20| 4.04] 4.16| 3.98| 410 4.20 4.70
29, e 3.030 ...... 4.82| 4.75| 4.50| 4.15}] 4.03| 410 3.92| 410} 4.10 4.60
...... PR B N ceeeeed| 480 4.65( 4.40| 4.15) 4.02| 4.00| 4.00| 4.00| 4.15 4.50
[ ) P 3.03|....... 5.00 ....... 4.40|..... | 402 4.00].......] 4130 |.......] 4.50
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Daily discharge, in second-feet, of Pine Valley, Creek near Dulzura, Calif., for 1907.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. July. | Aug. | Sept. Oct. | Nov. | Dec.
29 38 39 60 27 11 3 12| o6f 1.2{ 3.0 2.8
29 38 37 56 27 11 3| L3 .3| L2| 3.0 2.8
19 38 39 71 27 12 3| 12 .51 L2| 3.0 2.8
30 34 42 71 27 12 3 .9 .31 L6 30 2.8
27 34 83 57 30 13 3 .9 .6 L7 3.0 2.8
39 31| 108 58 30 13 2 .6 4| 22| 3.0 3.0
37 31( 100 54 27 14 2 .5 40 25| 29 3.0
38 31 90 54 27 14 2 .5 .31 21| 2.8 3.6
40 32 90 55 24 15 2 .2 2| 25| 28 3.5
54 29 83 55 24 16 2 .6 .0 21} 30 3.4
56 26 76 51 22 14 2 ] 0| 20| 30 3.6
53 26 72 46 22 13 2 .3 0] 18| 28 3.5
55 27 68 16 22 13 2 .8 .0 L8| 28 3.4
57 27 56 45 22 10 3 .8 0| 28| 28 3.3
55 28 55 45 19 10 2 .1 .0} 35| 29 3.3
55 31 47 48 19 10 2 .8 0| 50| 29 3.2
60 43 50 43 19 8 2 .1 0| 60f{ 35 3.2

124 40 48 43 17 8 2 .1 0] 70| 35 3.1
75 40 38 38 17 8 2 .0 0| 6.0 3.4 3.2
68 37 36 38 17 8 1 .8 4] 40| 3.3 3.3
61 37 63 37 14 8 1] L2 6| 28| 3.2 3.3
54 37 45 37 14 8 1 .0 6] 33| 30 3.4
46 45 18 32 14 8 i .6 6] 37| 30 3.4
46 42 45 32 14 8 i .5 .6] 40) 3.2 3.4
46 39 43 31 14 7 1 .5 .6 30| 30 3.4

119 31 13 7 2 .4 .5 28] 28 3.4
79 30 13 6 2 4 4] 28f 2.8 3.8
69 30 13 6 2 .6 3| 40| 281 -39
58 30 13 5 2 .5 6| 30| 28 4.0
53 27 13 3 2 .5 .8] 40| 28 4.0
-7 120...... 2 -3 IO B 3 1 IO 51

NoOTE.—Discharge January to June, computed by shifting-control method; July to December inter-
polated by comparison with record of flow of Cottonwood Creek near Dulzura.

Monthly discharge of Pine Valley Creek near Dulzura, Calif., for 1906-7.

Dischar%e in second- . D in second-
oet. Run_loﬂ eet. (I:lzn.]oﬂ
totalin otalin
Month. N ¢ facrte_ Month. ot fam))_
Xie ini- eet). - | Mini- eet).
mum. | mum, | Mean. ) mum. | mum, | Mean.
1906.
January......... 41 1 10.4 124 19 49.3 3,030
February. 7 5 19.4 45 26 348! 1,930
ch.. 1, 500 3 156 119 36 62.4 3,840
April. 150 44 89.6 71 27 45.0 2,680
¥ 71 15 39.4 30 12 19.8 1,220
June.. 32 1.8 9.8 16 3 10.0 595
July. 8.2 .6 2.6 3 1 2.0 123
August ... 1 32 .0 4.0 1.3 0 .6 37
September....... 2.7 .2 .6 36 {| September....... 8 0 .3 18
Theperiod..|........f.coooofoeeeia 20,100 The year....|.......J........ 20.6 | 14,900
1906-7. 1907.

October, ........ 1.8 .0 .8 49 I October......... 7 1.2 3.1 191
November. . 6.5 .3 2.6 155 | November. 3.5 2.8 3.0 179

December........| 114 42| 20.1 1,240 || December-....... 5.1 2.8 3.4

NotE.—Discharge January, 1906
rest of 1907 discharge was estimated

to June, 1907, determined b{
by comparison with record of

the shifting-control method. For the
fiow of Cottonwood Creek.
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DULZURA CONDUIT NEAR DULZURA,! CALIF.

LocaTroN.—About 12 miles below intake and 2 miles southeast of Dulzura, San Diego
County. During 1909 and 1910 station was 1} miles below intake.

RECORDS AVAILABLE.—January 1, 1909, to September 30, 1915.

GaAGE.—Lietz water-stage recorder at weir.

DiscEARGE.—Computed from gage-height record at an 8-foot rectangular steel plate
weir about 1} miles above lower end of conduit.

Accuracy.—Record considered good. Water-stage recorder is checked twice each
day by patrolman. The seepage loss between intake and measuring weir is
estimated at about 3 per cent.

CooprEraTioN.—Record for 1911 furnished by Southern California Mountain Water
Co., through M. M. O’Shaughnessy, chief engineer. Records for 1912-15, fur-
nished by City of San Diego, through the Department of Water. Records are
furnished in million gallons per day. Determinations of daily discharge con-
verted into second-feet and monthly discharge computed by the U. 8. Geological
Survey. Later records are withheld by City of San Diego on account of pending
litigation.

Dulzura conduit (P1. XVIII, C) diverts water from Cottonwood and Pine Valley
creeks about half a mile above their junction. The conduit is 13.38 miles long and
is concrete lined except in 4,490 feet of lume and 9,219 feet of tunnel. The average
width is about 5 feet and the depth 4 feet 2 inches. The grade is 4 feet in 5,000 and
the capacity 40 million gallons per day (62 second-feet). The water, which is stored
at Morena, reservoir, flows down the natural channel of Cottonwood Creek about 6%
miles to the intake of the conduit. The flow of Pine Valley and Lyons Valley creeks
is also diverted into the conduit. From the conduit the water flows down the natural
channel of Dulzura Creek'into Lower Otay reservoir, where it is diverted for munic-
ipal use at San Diego.

Discharge measurements of Dulzura conduit near Dulzura, Calif., for 1909-1915.

e Dis- Gage | Dis-

Date. Made by— height. | charge. | Date. Made by— height. | charge.
1909, Feet. | Sec.-ft. 1909. Feet. | Sec.ft.
Feb. 24 | W. V. Hardy......-.-. 3. 40 52.0 | Jan, 25 0.94 6.1
24 |..... [+ 1 R, 3.40 51.0 25 1.26 12.0
Apr. 21 Clap‘? and Hardy...... 3.70 54.2 25 1.56 18.0
ay 27 | W.V. Hardy.......... 165| 162 25 2,231 26,0
25 2.75 38.0
1910, 25 3.28 48.0
Jan. 25 {..... [ 1 .45 .9 25 3.50 83.0
25 |..oen AOeeranenaananns .49 1.1 | Mar. 13 1.85 19.0
25 1. .. [+ [ TR 62 2.3 | June 5 | .37 .8

1 Described as near ‘‘Jamul’’ in early water-supply papers.
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Daily discharge, in second-feet, of Dulzura conduit near Dulzura, Calif., for 1909-1915..

0 v
' Jan. ) Feb. | Mar. | Apr. | May. | June. | July.
|
l
2.1 23.2 50 54 32.1 11.8 0.7
2.1 23.2 48 54 36 10.3 1.1
2.1 28. 4 42 56 32.1 8.8 .6
2.1 42.0 55 56 30.2 10.3 .6
2.1 37.0 50 56 30.2 8.8 4
2.1 32.1 50 56 28. 4 10.3 4
2.1 32.1 51 58 28.4 10.3 .4
2.1 38 50 52 30.2 10.3 .3
2.1 44 50 52 26. 6 10.3 .3
4.5 44 47 56 24.9 10.3 .2
3.2 44 52 56 26.6
2.1 42 50 56 24.9
7.3 39 45 56 28.4
46.0 37 45 56 28.4
26. € 42 44 56 24.9
215 40 44 56 24.9
16. 6 40 44 54 23.2
1.8 42 44 56 23.2
8.8 49 48 56 23.2
7.3 49 43 56 21.5
5.9 49 ..., 56 21.5
........ 3 ... 56 21.5
........ 43 18.2 50 2.5
........ 50 52 48 21.5
........ 49 52 48 21.5
16.6 50 53 44 18.2
15.0 50 49 42 18.2
24.9 50 52 42 16.6
215 |..oanen. 51 48 16.6
3 R 54 34 16. 6
28.4 |........ 54 e 15.0
|
Day. Dec. Jan. Feb., | Mar. { Apr. | May, { Jrne.
1909-10.
42 10.3 0.4
49 11.8 .5
42 11.8 .5
37 11.0 .5
39 9.5 .5
7.3 54 36 23.2 38 8.8 .4
6. 6 58 36 23.2 36 7.0 4
8.8 56 37 23.2 32.1 6.2 .4
27.5 56 37 24.9 30.2 5.9 .3
51 56 36 2151 30.2 5.9 .2
30.2 55 33 19.8 30.2 3.6 .2
16. 6 56 32.1 19.8 26. 6 4.5 .2
12.6 53 31.1 19. 8 42 4.5 .1
11.0 51 3.1 19.0 33 4.5 .2
9.8 52 34 20.6 28.4 5.2 .......
8.0 55 32.1 215 24.9 4.8
6.6 54 28.4 24,9 21.5 3.2
5.9 52 30.2 34 20. 6 2.6
59 56 34 30.2 18.2 2.6
24.0 55 52 26. 6 17.4 5.2
22 56 38 23.2 17. 4 4.5
35 56 38 26. 6 15.0 3.81.
32.1 56 36 30. 2 4.2 3.2 .
30.2| 56 32.1 24.9 2.6 2.1 1.
28. 4 50 34 28.4 11.0 1.6
24.0 50 b5 9.5 1.6
23.2 47 50 8.0 1.4
20. 6 45 53 9.5 .9
20. 6 45 54 9.5 W7
20. 6 43 54 10.3 .4
29.3 40 55 lieea.... 4
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Daily discharge, in second-feet, of Dulzura conduit near Dulzura, Calif., for 1909-1915—

Continued.
Day. Dec.| Jan. { Feb. | Mar. | Apr. | May. Day. Dec. | Jan. | Feb. | Mar, | Apr. | May,
1913-14. 1913-14,
; DR IO 3.6/11.3120 [11.9| 11.9] 16 5.3 21| 7.8] 3.6 4.2
) 0.9]17.8] 9.2 12.6 59| 7.81 7.8] 2.8 3.6
9.2117.2] 7.8] 10.7 42| 53| 66| 2.8} 2.8
7.8|15.8] 7.2 8.2 5.9(35 6.6] 24| 18
4] 7.2l141] 7.2] 7.2 5.3 46 6.6 1.8 1.4
1.8 6.6]13.21 7.8| 6.6 2.4 42|48 6.6 1.2 .7
1.8) 6.6}12.2] 7.2] 5.3 1.8 4238 6.6 6.6 .2
1.8f 59|19 6.6 53 48| 3.6 46 6.6|132]|......
1.81 5.3[10.7} 5.9 42 2] 4.2]42 721124000,
1.8 5.3([10.7] 53| 42 3.6{ 42(35 7.8(36.9......
1.8 53107 72| 42 42| 5330 7.8 18.4 .4
1.8] 4.8| 9.2 6.6 42 3.6 17.8| 24 9.91 9.2 .4
1.8| 42| 9.2 53| 3.6 2.9 42 |22 9.9 7.2]......
1.8] 42| 85] 42| 42 1.8130 |...... 10.7) 7.8{......
1.8 3.6| 7.8| 42| a5 2.6 |17.8...... 13.2] 9.2|......
3.2]13.8|...... 3.2 ... ...
Day. Dec. Jan. Feb. Mar, | Apr. | May. | June, | July. | Aug.
1914-15,
1. 1.0 45 491 28 52| 37 12.9 3
2. .46 | 46 45| 27 52| 36 12.2 3.6
3. .93 44 81 27 52| 36 1.9 2.3
4. 00| 43 19 51 37 11.9 1.7
5. 1.2 43 6] 25 53] 35 1.3
6. 1.6 42 6| 28 51 34
7. 2.1 32 51 27 5| 31
8. 2.7 30 9| 25 48
2.3 26 51 24 45| 27
2.8 16 51| 22 36
2.4 13.8 9 2 0| 25 [: 3
2.4 4.2 51 4] 24 85 .cc....
2.4 24 51| 14.4 3¢| 23 7.8 0cennn..
2.4 44 51 17.1 43| 23 821 ceenn..
........ 2.7 43 9] 32 51| 22 (AT I
427 42 471 28 47| 20 7.2 e,
1 24 40 61 22 50 19.2 7.3 teeenn..
41 21 46 45 20 51| 18.4 6.74..c...
53 2.1 43 4! 20 49| 17.8 6.5 . ...
5.3 1.3 45 42| 18.8 49| 17.1 5.9 ]ieenn.
4.2 2.1 44 0] 20 50| 17.1 L
2.8 | 1L3 24 39| 41 9 1.1 5.5 | ceennn
2.1 6.5 27 45 34| 17 5.0 f.coenn..
1.8 6.4 44 37| 41 22| 16.8, 45 eeennnn
L2 5.9 47 36| 43 48| 158 421 ...
46| 5.6 47 351 35 48| 15.4 3.9 eee...
93| 5.0 48 0] 32 45| 14.8 3.6 ...,
1.4 6.9 45 38| 29 2| 141 34 ...
13 | 22 0] 39 2| 13.5 4.
L2 | 52 34| 51 40| 13.2 304 ]l
.2 | 48 30 ..., 38 |l 3.5 e

NoTE.—Daily discharge 1909-10 determined from a rating curve well defined between 0.7 and 54 second-
feet. Probably a small amount of water in conduit during May, 1911. Conduit dry on all days for which
discharge is not given.
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Monihly discharge of Dulzura conduit near Dulzura, Celif., for 1909-1915.

Dischar%e in second- Discharge in second-
eet. Ru,;.loﬂ eet. gutl;l‘loﬂ
(total in otalin
Month. ot | 30mn - facrte)_ Month. ot | 2 ?mg
axi- ini- eat). axi- ini- eet).
mum. | mum, | Mean mum. | mum, | Mean-
1911-12,
46 0.0 10.1 6,210 || May............. 40.9 4,8 13.6 836
50 23.2| 41 22,800 || June............. 4.2 .0 .89 53.0
55 0| 44.7 | 27,500
58 34 52.5 | 31,200 The year....| 47.5 .0| 6.33 | 4,59
36 15 24.4 | 15,000
11.8 2.1 7.3 4,340 1912-13.
1.1 .0 .16 98 || January......... 13.2 0] 3.04 187
February........ 9 0] 702 390
........................ 107,000 || March...........] 46.6 11.9 | 17.3 1,060
April...ooeeenen 48.3] 32.8]4L0 | 2,40
May. . oooeeenann 32.8 L0 7.34 451
gg ol w7 10, ggg September.......| 28.6 .0 113 67
.0 48.4 2,
52 25| 3.5 1; 970 The year....| 48.3 .0 6.35 | 4,600
55 19 30.0 1,840 1913-14.
42 .01 19.4 1,150 || December....... 4.8 .0 113 69
11.8 .4 4,89 301 || January......... 42 0] 6.47 398
. .0 .32 10 || February........ 48 211171 950
March........... 20 6.6 | 10.4 640
The year....| 58 .01 129 19,200 || April............ 36.9 1.2 813 484
A weeneannnn- 12.6 .0 3.63 223
1910-11.
December 4 ol o6 4 The year....[ 48 .0 3.82 | 2,760
January... 20.0 .0 4.81 296 1914-15,
February. 65.1 9.8| 3.0 1,720 || December....... 5.3 .0 .942 58
March..... 65,1 8.4| 23.6 1,450 i 52 0] 6.76 416
April............ 24.0 5.8 9. 45 562 48 4.2138.1 2,120
51 30 44,2 2,720
The year....| 65.1 0] 5571 4,030 51 14.4 | 28.3 | 1,680
53 22 |45.4 | 2,790
1911-12, 37 13.2 1 23.0 1,370
41.4 .0 8.77 539 12.9 3.4 7.46 9
4.2 2.6 3.24 186 3.6 .0 .45 28
42.8 531 19.4 1,190
47.5 15.81 30.0 1,790 The year....| 53 .0]16.1 |11,600

NotE—No flow in months for which records arenot given. Records therefore represent complete years.
MISCELLANEOUS MEASUREMENTS.

Measurements .of stream flow in the Tia Juana River basin at
points other than those at which gaging stations are maintained are
listed in the following table:

Miscellaneous discharge measurements in Tia Juana River drainage basin.

Date. Stream. Locality. h(jiag t. .chlgi,%'e,

2} miles above Tia Juana, Mexico...........
Tia guana, MexiCo. - eunenenn i .

R o
SW.% sec. 23, T. 18 8., R. 2 E., near Cotton-
wood.

o Computed from data collected at reservoir by Geo. Cromwell, city engineer, San Diego.
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SWEETWATER RIVER BASIN.
GENERAL FEATURES.

Sweetwater River rises in the south and east slope of the Cuyamaca
Mountains of the Coast Range, flows nearly due south for a distance
of 15 miles, then turns to the west and southwest and discharges
into San Diego Bay south of National City. Its length is 45 miles
and its drainage area comprises about 215 square miles, the greater
part of which is in mountainous country. The basin is extremely
narrow. It lies directly south of San Diego River and north of the
Otay and Cottonwood Creek basins.

The topography is not so rough as that of San Diego River basin,
although the mountains and foothills extend within 3 or 4 miles
of the shore line of San Diego Bay, and the valley and mesa lands are
not so extensive as along San Diego River. The basin is poorly
forested. The timber is confined almost entirely to the immediate
valleys of the streams and to the higher mountain regions. The
mountain slopes are fairly well covered with brush, but the lower
foothills are almost bare, supporting only a sparse growth of low
brush.

The mean annual rainfall ranges from 10 to 15 inches along the foot-
hill belt and from 20 to 45 inches in the mountains.

A considerable area lying between San Diego Bay and the foothills
south from National City to the Mexican boundary is under a high
state of cultivation. The greater part of this land is 1rr1gated by
water taken from Sweetwater River.

The celebrated Sweetwater dam is on Sweetwater River about 8
miles above its mouth at an elevation of 145 feet. (See Pl. VII, A.)
There are two other reservoir sites on Sweetwater River, one a short
distance above the Dehesa post office and another 1 mlle below Des—
canso, at an elevation of 3,340 feet aboveé sea level.

Durmg the extremely dry period from 1898 to 1904 there were
years when no water from Sweetwater River reached the reservoir.
From 1899 to 1904 the reservoir was dry, and to tide over this period
of drought pumping was resorted to. Wells were sunk in the reser-
voir site, and pumps installed, by means of which water was delivered
to the distribution system. Pumping was also extensively carried on
in the valley along the river below the reservoir. It is probable
that the construction of additional storage reservoirs on the upper
reaches of the river would serve to tide over an extended dry period.

GAGING-STATION RECORDS.
SWEETWATER RIVER NEAR DESCANSO, CALIF.
LocatioNn.—In SE. § sec. 25, I, 15 8., R. 3 E., at Ellis ranch, 2 miles below mouth
of Guatay Creek, and 13 miles below Descanso, San Diego County.

DrAINAGE AREA.—43.7 square miles (measured on topographic maps).
EvrevaTtion.—About 3,300 feet above sea level.
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RECORDS AVATLABLE.—November 21, 1905, to September 30, 1918,

Gace.—Staff in three sections on left bank a short distance below intake of Ellis
ditch. Gages previously used have heen at about same site, but original datum
has not been maintained.

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

CHANNEL AND CONTROL.—Sand and fine gravel; shifting. Banks high and wot likely

to be overflowed. October 11, 1914, a concrete control was constructed across
channel opposite gage. (See PL. VI, B.) It was wrecked by the flood on Janu-
ary 27,1916, and has not been rebuilt. A section of this control and a few large
houlders serve as incomplete control.

EXTREMES OF DISCHARGE.—1905-1918: Maximum stage January 27, 1916, not known
(discharge, 9,870 second-feet); no flow during parts of 1910, 1911, 1913, 1914, and
1916.

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

= ranch.

Recuration.—None,

Accuracy.—Stage-discharge relation not permanent. Rating curves usually appli-
cable only for short periods. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table, by shifting-
control method or, by interpolating hetween dis charge measurements. Records
fair. '

Discharge measurements of Sweetwater River near Descanso, Calif., for 1905-1918.

Gage Dis- Gage | Dis-
Date. Made by height. | charge. Date. Made by— height. | charge.
1905. 1907.
Sept. 11 Apr. 9
Nov. 21 25
Dec. 10 |. May gg
s 08. June 14
23
July 23
Feb. Dee. 15
h 96 31
4,40 75
43| 62 1903,
Jan. 15 3
4.20] 51 % o
4.10 46 27 Y
4.00 32 28 3' 13'
3900 2. iTFep 3. 12
Mar. 3.88 10.7 - 1 3' I 12
Apr. 4.85 81 3 lé() 17
4.65| 74 .
127 37 3.82 36
120 35 - IR
May 201 2 | Mar. 52| 0.4
Aug. 7 16| 11 Wy B
Oct. 3.15 1.1 3,22 4 2
Nov. 3.20 4.4 3 43 4‘ 3
Dec. 348 127 | pp, 3.44| 47
1907, 3.44 3.7
Jan. 3.58 9.60 3.33 4.0
4.00 49 May 3.32 4.9
4.10 49 3.32 5.0
Feb. 4.00{ 26 3.16 1.8
3.90 22 June 3.10 1.1
4.12 27 July 2.98 .36
| 4.08 25 Nov. 3.11 .78
Mar. . 4.8 95 Dec 3.21 1.5
19 Jeeeei@0iennaanecnaannnnn. 4.20 43 3.21 1.4

o Weir measurement.
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Discharge measurements for Sweetwater River near Descanso, Galif., for 1905-1918—

Continued.
Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— hei:%t. charge.
1909, Feet. | Sec.ft. 1915. Feet. | Sec.-ft.
Jan. 26 | W. V. Hardy 3.9 151 || Jan. 27 | F. C. Ebert............ 881 _ 2.3
Feb. 21 |.....do, 4.8 12.4 Feb., 1 [|ceeecdOrmeiecciencnannns 1.53 30
22 |.....do... 4.4 76 4l ... [+ 1 S 1.67 1 51
22 [-ee.- 0. .. 4.6 81 Fi 3 N [ T S 1.61 41
Mar. 10 |.....do. 4.08 27 Mar. 5 eecedOieinicicinnnnann.. 1.93 86
24 .....do. 4.2 39 [ 20 TR [ S, 1.91
Apr. 7]|..... do. 4.3 49 29 1..... [+ s TP 1.47 27
20 | Hardy and Clapp. 4.1 28 Apr. 4l..... L1 S, 1.36 19
20 {.....do............ 4.1 28 ay 18 !..... [+ L S 1.92
May 26| W.V.Hardy. 4 3.7 9.8 || July 8/...-. [ (o Y, 1.15 5.5
28 | R. E. Haines........... 3.64 7.8 8| .- S T P 1.15 5.4
Aug. 13| R.W.Day............. 1.09 1.2
Sept. 18 | F.C. Ebert............ .94 .8
4.20 32 Oct. 6| R.W.Day......o..... .92 4
4101 22 Dec. 7| F.C.Ebert............ 1.08 2.6
3.95 12
3.93 13
3.94 9.2 .50 | 186
3.¢2 8.8 .45 | 161
3.88 6.7 . 72
3.86 7.6 74
4.02 17 65
4.12 20 46
4.10 6.7 48
4.08] 5.7 48
3.98 4.6 35
3.92 3.4 33
3.84 2.4 21
3.68 1.2 22
3.59 .34 11
3.55 1.3 4.6
3.3
5.0
3.70 6.1 .6
4.12 24 1.9
3.85 4.6 1.6
3.77 2.3
3581 @.7 |l yan. 23 59| 17
Teb. 14 .40 6.8
3.62 6 19 .52 18
2 .51 17
3.82 3.2 Mar. .69 22
3.73 1.9 ‘
28 .58 12
412 14 AT
414! 15 82| 15
4.12 9.1
1.16 85
4121 10 172 | 246
3.74 .8
1.00 82
3.78 1.6
.98 75
3.76 1.9 Lod 53
3.64 .8 .58 11
.20 1.6
70| 2.4 o) -8
4,15 12
H. D. McGlashan. 3.87 6.3 -4
F.C. Ebert 3.61 1.6 -8
. 3.46 .4 13
3.66 07 3.7
1.4
4.6
3.89 A.8 23
3.89 6.8 6.2
3.91 10 31
3.67 4.4 8.
3.52 1.8 141
3.58 2.6 25
3.24 b.05 . 138
3.23 5.05 | May 7 . 2.7
.80 1.7 29 i .46 4.4
.82 1.8 || Aug. 22 .3

b Estimated.
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Daily discharge, in second-feet, of Sweetwater River near Dezcanso, Calif., for 1907-1918—
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SWEETWATER RIVER BASIN,

Sweetwater River near Descanso
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Daily discharge, in second-feet, of Sweetwater River near Descanso, Calif., for 1907-1918—
Continued.

~ Day. Oct. | Nov. [ Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
1916-17.
2 1.9 1.4 9 27 12| 12 5.0 1.4 1.0 0.9
3 2.1 1.4 7 25 12| 12 5 1.4 1.0 .9
2 2.3 1.9] 26 12 12 4.9 1.4 1.0 .9
2 1.9 1.4 7.5 22 12| 11 5.5 1.5 1.0 .9
1 1.9 1.4 7.5 20 12| 10 6 1.5 .9 .9
10 1.7 1.3 9 21 13| 10 5 1.4 1.0 .9
9 1.4 1.3 13 25 12§ 10 5.5 1.4 1.0 .9
8.5 1.4 1.51 10 19 13| 12 5.5 1.4 .9 .9
8 1.4 1.5| 10 21 15| 10 4.9 1.3 .9 .9
9 1.5 1.4 8.5 22 15| 10 4.6 1.2 .9 .9
8 1.5 1.9 7.5 19 13 8.0 4.3 1.2 .9 .9
6.5 1.4 1.9 6.5 18 13 7.0 4.3 1.2 .9 .8
4.9 1.4 2.3 17 19 13 7.5 4.0 1.3 .9 .8
4.2 1.4 1.5} 13 21 13 7.0 4.3 1.2 .9 .8
3.1 1.3 .71 15 21 13 8.0 3.7 1.2 .9 .8
2.9 1.3 1.9 12 19 127 7.5 3.7 1.2 .9 .8
2.7 1.3 1.9 16 19 78 8.0 3.6 1.1 .9 .9
3.1 1.5 1.9 12 19 431 12.0 3.6 1.1 .9 .8
2.7 1.5 .71 386 19 24 6.5 3.6 1.1 .9 .8
2.5 13 1.9 33 17 20 6.5 3.4 11 -9 .8
2.5 1.5 1.7 18 15 19| 8.5 3.2 1.1 .9 .8
2.3 1.4 1.5 19 15 19 9.0 3.2 1.0 .9 .8
19 1.4 1.9} 18 14 17 11 3.2 1.1 .9 .8
2.1 1.4 4.2 | 13 15 13 14 2.8 1.1 .9 .8
2.7 1.4 6 10 14 12 10 2.4 1.0 .9 .8
3.1 1.4 6.5 11 13 12 9 2.2 1.0 .8 .8
2.7 14 7.5| 11 13 12} 8.5 1.9 1.0 .8 .8
2.5 1.4 7 9.5 12 12 6 1.7 1.0 .8 .8
2.3 1.4 8 10 13 12 5 1.4 1.0 .8 .8
2.1 1.4 9 8 12 11 5.5 1.4 1.0 .8 .9
L9 |....... 9.5 7.5 12 |....... 6 l...... 1.0 - T
.9 .8 .9 .4 3.2 4.8 31 5.5 3.5 4.0
.9 .8 .0 5 3.4 5 31 4.0 3.7 4.4
.8 .8 .9 .6 3.8 5 30 3.0 3.5 4.4
.8 .8 .9 7 3.6 5 30 2.5 3.5 4.0
.9 .8 .9, .8 3.0 4.81 29 2.5 3.5 3.5
.9 .9 .9 .8 1.4 5 28 2.5 3.5 3.0
.9 .8 .8 .8 1.0 7 28 2.5 3.5 3.0
.9 .9 .8 .8 1.0 22 27 2.5 3.5 3.2
.9 .9 .9 .9 Lo 12 26 2.5 4.0 2.4
.9 .9 .9 .9 1.0| 10 26 2.6 4.0 2.2
.8 .9 .9 .9 1.0 { 630 24 2.7 4.0 1.6
.8 .9 .9 .9 1.0 910 20 2.8 4.0 1.0
.8 .9 .8;-8 1.0, 130 17 2.8 4.0 .8
.9 .9 .8 3.6 1.0} 100 15 3.0 4.0 .5
.9 .9 .8 3.2 1.0} & 14 3.1 4.0 .4
.9 .9 .9 3.2 1.0| 60 15 3.2 35 .4
.9 .9 .8 2.8 L0} 40 14 3.3 2.0 .4
.8 .9 .8 2.5 6.5 24 14 3.4 1.8 .4
.8 .9 .8 2.2 6.5 8 14 3.5 3.0 .4
.8 .9 .8 2.2 ] 40 14 3.6 7 .4
.9 .9 .8 2.2 7 28 13 3.7 .5 .4
.8 .9 .8 2,11 19 36 13 3.8 .8 .4
.8 .9 .9 2.2 8.5] 40 13 3.9 L2 .3
.8 .9 .9 2.4 7 40 13 4.0 1.8 .3
.8 .9 .9 2,2 7 40 13 4.1 2.4 .3
.8 .9 .9 2.7 6 36 13 4.2 2.9 .3
.8 .9 .9 3.6 5 35 11 4.3 3.2 .3
.8 .9 .8 3.8 471 3 10 4.4 3.2 .3
.8 .9 .8 3.2 .. 34 9.5 4.4 3.7 .3
.8 .9 .8 3.2 34 7 4.0 4.0 .3
8 eeanns .9 3.0 |.. % S R [N - 2 A .3

Norte; Daily discharge determined as follows: 1909: Jan. 1 to Deec. 31, from rating curves well defined
below 130 second-feet; Feb, 22-25, Mar. 1-2, discharge interpolated. .

1910: Jan. 1 to Feb. 14, from poorly defined rating curves; Feb. 15 to Mar. 2, shifting-control method;
Mar. 3-12, from poorly defined curves; Mar. 13 to Apr. 25, by shifting-control method; Apr. 26 to Oct. 15,
from fairly well defined curves; Oct. 16 to Dec. 31, by shifting-control method.

1911-12: Jan. 1 to Mar. 7, 1911, by shifting-control method; May 1-8, 1911, interpolated; Mar. 8, 1911, to
Mar. 8, 1912, from fairly well define curves; Mar. 9, to Apr. 14, 1912, Apr. 15 to June 12, and June 13 to Sept.
30, from !airlly well defined rating curves. . .

1912-13 and 1913-14: Discharge determined by shifting-control method and from rating curves cove:
short periods. July 1to Aug. 16, 1913, water standing in pools; no discharge. Oct. 1 to Dec. 31, 1913, an
July 1 to Sept. 30, 1914, stream practically .

1914-15: Rating curve used Oct. 11, 1914, to May 24, 1915, well defined below 100 second-feet. Records
June to September, 1915, roughly approximate. ) )

1916: NorecordJan. 3-12and Jan, 24toFeb. 5. Gage not read Feb. 17 and July 1; discharge interpolated
Practically noflow Sept.1-30; Oct. 1-5,discharge estimated. Gagenotread Nov.21-23;dischargeinterpolated.

1917-18: Gage not read Oct. 28 to Nov. 3, 1917, Jan. 2-5, 1918, June 10-15, 1918, and July 28-31, 1918,
discharge interpolated. No record during August and September, 1918, .
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Monthly discharge of Sweetwater River near Descanso, Caltf., for 1906-1918.

Discharge in second- Disclmr§e in second-
R B
tolal otalin
D oy o 57 I oy s
axi- ni- eet). - ee!
mum. | mum. | Mean. mum. | mum, | Mean.
1910-11,
44 2.0 8.7 0.05 | 0.955 59
86 4.2 22.3 1 1.51 90
1,250 17.0 | 180 2 2.66 164
84 26 48,5 .2 8.05 495
36 13 21.6 .0 | 46.2 2,570
15 2.6 7.0 8.9 | 24.4 1,500
2.6 1.2 1.8 3.5 8.95 533
4.6 1.1 1.8 .9 1.81 111
5.8 1.0 1.5 .4 .63 37
.4 .57 35
....................... .4 .46 28
.4 A7 28
1.4 1.0 1.1 .0 8.06 5,650
(1% i 1 3.0
L 10.1
134 9 | 5.7 5 .82 38
.7 .76 45
63 18 28.6 8 114 70
123 24 65.0 ‘s 90 55
95 23 39.8 ‘8 80 16
26 15 19.6 '8 |s38 2 080
15 6.5 9.8 5_ 4 30' 4 1'8]0
6.0 34| 50 . ’
4.9 |10.5 646
3.7 2.3 2.9 1.4 2. 45 146
2.8 2.6 2.6 1 58 36
.4 .43 26
134 1.0} 20.3 6 162 37
12 20| 45 .4 | 6.04 5,040
3.0 L9 2.6
6.5 1.9 3.8 .6 .86 53
13 2 4.9 -8 .83 49
34 6 13.8 .8 .92 57
26 5 10.2 .8 3.51 216
6 3 5.4 3 9. 09 505
11 1.5 3.6 4.5 {12.2 750
1.5 .5 1.0 3 5.58 332
.4 .4 .4 1 1.48 91
1.0 .4 .5 .4 .70 42
20 1.0 1.8 .0 0 0
.0 .84 52
34 .4 4,38 - .1 2.87 171
The year....| 52 .0 3.21 2,320
2.0 1 1.0 61 1913-14.
L0 1 Lo
1.5 1 L5
506 L1} 24.0
177 2.21 61.6
166 .81 37.4
91 13 35.2
11 9.5 10.9
9.5 4.4 6.65
4.4 3.8 3.87
8.0 3.8 4.88
6.0 3.2 4.00
506 .81 16.0
4.4 3.2 3.74
15 3.8{ 6.08
91 52112.8
479 16 65. 1
22 10 13.9
March..........] 39 7 |12.9
April ............ 25 5 11.6
B weevaneenanns 7 2.3 | 466
June............. 2.3 .81 1.39 5 3
Jaly..ccoiiinen.n .9 .4 .63 3 .
August.......... .4 .1 .25 . R .9 .
September....... .4 .0 .208 12 || September.......| 1.4 .6 .91 54
The year....| 479 0|11 8,070 The year....| 990 .1 |33.5 | 24,300
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Monthly discharge of Sweetwater River near Descanso, Calif., for 1906-1918—Continued.

Discharge in second- Discharge in second-

feet. Ru_u_loﬁ . feet. (ltzutgi()ﬂ
totalin otalin

N P rove o - I e o S

- - feet). axi- inj- | feet).

mum, | mum, | Mean. mum. | mum. | Mean.
1915-16. 1916-17.

October. .. - 1.3 0.8 1.01 62 ¥ .- 1.4 3.79 226
November. 10| 1.19 73.2
December. .8 . 900 55.3
.8 . 843 50.2

.8] 8.44 |6,110
.8 .84 51.6
.8 .88 52.4
.8 .85 52.3

AR

1916-17. 481828 |5,000

October......... 10 1 3.91 240 7 18.8 1,120

November. . 2.3 1.3 1. 52 90. 4 2.5] 3.42 210

December . 9.5 1.3 3.09 190 .5 4.08 243
January ... 36 6.5 13.2 812 .3 L42 87.3
February.. 149 6.5 | 26.4 | 1,470 |l August... ... foeiiiii]iniaaans e¢1.00 61.5
March........... 27 12 18.1 | 1,110 || September.......{ecocooii)oanann. 2 1.00 59.5

April............ 127 1 20.8 | 1,240
May..eeraennnn.. 14 5 9.02 555 The year....| 910 |........ 10.2 7,380

e Estimated.
SWEETWATER RIVER NEAR DEHESA, CALIF.

LocatioN.—In NW. } NW. § sec. 20, T 16 S., R. 2 E., 1,000 feet below mouth of
Lawson Creek and about 3 miles southeast of Dehesa, San Diego County.

DRrRAINAGE AREA.—112 square miles (measured on topographic maps).

ErLevartioNn.—About 900 feet above sea level.

REcorRDs AvammaBLE.—December 4, 1913, to July 31, 1916.

Gace.—Bristol water-stage recorder on left bank 100 feet above control; vertical staff,
in two sections, bolted to solid rock at same site. February 5, 1915, water-stage
recorder was moved downstream to a point on left bank 5 feet above control.
Original datum was maintained but gage readings differ on account of slope of
water surface between the two sites. Water-stage recorder not in operation after
April 10, 1915.  Staff was destroyed by the flood on January 17, 1916. March 19,
1916, a new staff was installed at same site but at an independent datum.

Di1scHARGE MEASUREMENTS.—Made from cable 200 feet below concrete control or by
wading. Cable was destroyed by the flood of January, 1916 and was not replaced.

CHANNEL AND COoNTROL.—Sand overlying solid rock; shifting. Both banks are high
and not subject to overflow. A concrete control, extending to bedrock, has been
constructed. December 8, 1915, it was raised 1.33 feet. (See P1L.V, B, p.16.)
This control was destroyed by the flood of January, 1916.

EXTREMES OF DISCHARGE.—1913-1916: Maximum stage recorded, 15.5 feet January
27, 1916 (discharge, 24,295 second-feet). Practically no flow August 12 to Octo-
ber 31, 1915.

Diversions.—About 0.3 second-foot is diverted for irrigation at Ellis ranch near
Descanso.

REeeuraTion.—None.
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Accuracy.—Stage-discharge relation not permanent. Rating curves for 1914 and
1915 well defined except for extremely high and low stages; curves for 1916 fairly
well defined. Gage read to hundreths twice daily after April 10, 1915. Daily
discharge ascertained by applying to rating table mean daily gage height deter-
mined by inspecting recorder graph, or from staff gage readings; discharge for
periods not covered by rating tables interpolated between measurements when
change in stage was slight, or computed by shifting-control method. Recordsfair.

Discharge measuremenis of Sweetwater River near Dehesa, Calif., for 1914-1916.

" Di
Date. Made by— hgagﬁ. ch]:)a,i'fge. Date. Made by— hga e cha;sg'e.
1914, Feet. | Sect. || 1915, Feet. | Sec.qt.

Jan. 30 | Chas. Fulton........... 0.90 20 July 9 | Covert and Fulton.....[ 0.65 5

Feb. 22 | J. F.Covert... 2,30 | 179 Dec. 8| F.C. Ebert....... - .23 3.9

1.80 87 8 i .23 7.2
.80 10 8 .23 6.8
.75 9.1 .17 4.7
.68 5.5 .20 4.7

.20 4.8
.18 4.2

2.00 132 .18 4.0

1.70 69 .22 7.1

3.00 397

2,75 316

2.1 171 r. 20 | J. B. Rainey. 1.88 99,

1.93 130 | 30 )..--. d. 2,03 96

1.65 86 Apr. 7..... do.. 1.78 83

2.00 138 15 {..... do.. 1.63 85

1.60 75 224..... do.. 1.43 67

1.01 35 29 {..... do.. 1.28 59

1.01 34 May 5]..... do.. 1.08 46
.97 32 June 22 )..... do . .50 14

}. %8 ?g July 21 | Sweetwater Water Co... .36 7.1

. Daily discharge, in second-feet, of Sweetwater River near Dehesa, Calf., for 1913-1915

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1913-14.
0.8} 18 23 6.8 14 2.51 0.2
1.1] 16 20 6.0 | 12 2.5 .2
1.3 14 18 6.0 11 2.3 .2
0.3 1.3] 12 17 6.8 9.4 1.7 .2
.4 1.1] 10 15 6.8 8.1 1.2 .1
.6 1.1] 10 12 7.4 6.8 1.5 .1
.6 1.3 9.4 10 6.8 6.8 1.8 .1
.6 1.3 8.4| 10 7.1 6.5 2.5 .1
.4 1.4 7.41 10 9.4 6.8 2.1 .1
.4 1.4 7.4 10 11 6.8 1.7 .1
.3 1.3 6.8 8.7] 11 6.5 1.3 .1 P N (RN
.4 1.2 6.5 8.1 8.4 6.5 1.0 .1 P S PO,
.4 1.4 7.8 8.1 6.8 6.3 .8 .1 I S PR,
.4 1.1 8.7 8.1 6.8 5.2 .7 .1 N1 3 I,
.4 1.3 7.4 7.8 6.8 5.8 .5 .05 05 f..o.llt
.4 2.4 6.3 7.4 6.8 6.8 .4 .05 05 |.......
4 6.8 6.5 6.8 8.1 7.4 .3 .05 PLVs 3N IR
.3 6.8 9.4 6.8 11 7.4 .3 .05 0 |......
.31 10 64 6.8 11 6.3 .3 .05 {1 2 P
.3 6.81 87 6.8 8.4 4.7 .3 .05 [) I PO
.4 5.0 ] 237 7.4 7.8 4.2 .3 .05 205 [.eeea.e
.5 4.2 | 207 8.1 8.1 4.2 .3 .05 205 ....o..
.6 4.5] 91 6.8] 10 4.2 .3 .05 W05 )o-a.e..
.4 5.0 57 6.3 8.7 3.9 .3 .05 054l
.4 55] 41 6.3 8.1 3.9 .3 .05 N5
41 22 28 9.7 7.8 3.7 .2 .05 1 feeeeees
.4]281 26 7.8 6.8 3.4 .2 .05 P T DO
.4 1110 26 10 10 3.4 .2 .05 [ N PO
A 024 ..ol 8.7] 10 3.2 .2 .05 [ S PR
4] 16 }....... 14 11 3.0 .2 .05 05 ].......
5116 L.l 10 feenee.. 2.5 leaena.s .05 N1 3 R




56 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Daily discharge, tn second-feet, of Sweetwater River near Dehesa, Calif., for 1913-1915— .

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1914-15,
0.1 0.6 1.0 68 198 39 140 ] 49 9 0.5
.1 .4 1.0 202 240 34 250 | 47 9 .5
.1 .4 1.0 392 183 36 360 | 45 8 .4
.1 .4 1.0 140 172 36 625 | 42 8 .4
.1 .4 1.0 85 179 32 (1,290 40 7 .4
2 .4 1.3 79 156 28 680 [ 38 7 .3
.2 .4 1.3 63 133 27 405 | 36 6 .3
.2 .4 1.4 55 114 27 380 | 33 5 .2
.2 .4 1.8 117 29 305{ 31 5 .2
.2 .4 1.5 219 122 25 220 29 5 .1
.3 .6 1.4 909 131 30 185 27 4
.3 .9 1.4 369 119 34 180 | 24 3
.4 .6 1.3 233 101 36 160 | 22 3
.4 .4 1.3 154 87 38| 140 20 3
.4 .4 15 124 84 31 125 18 3
.3 .4 1.5 124 81 27 100 | 15 3
.3 .6 1.4 124 78 29 851 15 3
.3 1.1 1.3 104 75 31 140 | 15 3
.3 1.5 1.3 72 27 100 | 15 2.5
.4 1.4 1.4 148 (1] 27 921 15 2.5
.4 1.1 1.7 187 68 39 81 15 2
.4 .9 6.5 124 66 110 741 15 2
.4 .9 7.1 119 50 52 65 15 1.5
.3 .9 4.7 103 50 48 61 14 1.5
.3 1.1 4.7 129 42 46 60| 13 1
.3 1.3 5.2 116 41 38 581 13 1
.3 1.4 5 40 36 571 12 .9
.3 1.3] 10 39 65 55| 11 8
.3 1.2 | 284 42 115 531 11 7
.3 1.0 | 302 39 165 521 10 6
....... 1.0 80 37 |eecan-- 51 | ..., %3
95 541 33 9.0
91 521 32 7.5
95 511 30 7.5
99 50 | 29 7.0
95 4741 29 7.0
91 46| 28 6.0
88 46 26 4.9
87 46 | 26 4.9
82 46 24 3.8
83 46 ) 22 3.6
83 46} 22 4.9
87 461 20 3.8
82 451 15 6.0
82 411 13 17
80 44 12 18
76 41 13 9.5
74 421 13 7.5
73 421 13 7.5
72 421 13 7.0
68 46 | 13 0.0
62 42 13 5.5
65 42| 14 4.4
63 401 11 3.8
61 391 11 3.8
59 40 11 3.8
b T 1]..... 4 feeoao.. . 119 58 371 11 3.2
b1 ) A O R P cenn 114 58 36 9.0 3.0
b J | A PN PRI PO R 110 58 35 8.5 3.01.
29 e 1 4 i S R PO 108 57 35 8.0 3.0 .
0. 1 4 8 feeeiiiifieaaann 104 57 35 8.0 3.0 .
F: 1 F N ) A PR % 3 (U SN 97 |eeeeenn 2 3.0

NOTE.—1914-15; Apr. 28 to May 5, 1914, water-stage recorder not operating satisfactorily, record some-
whatuncertain. Jan. 28-31, 1915, no gage-height record, discharge estimated from record of flow at Des»
eanso; Apr. 15 to June 15, 1915, discharge estimated as 130 per cent of flow at Descanso; June 16 to Aug. 11,
interpolated between measurements. Channel practically dry after Aug. 11. X

1915-16: Discharge Oct. 1, 1915, to Jan. 5, 1916, determined from rating curves covering short periods and
by shifting-control method, No record as follows: Nov. 1-14, 16-21, 24, 26-28; Dec. 1-7, 16-17, 22, 24~25,
27-28,:1915; Jan. 6 to Mar, 18, 1916,
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Monthly discharge of Sweetwater River near Dehesa, Calif., for 1913-1916.

57

Disehar%e in second- Disc] e In second-
eet. Run-oft eet. Run-off
Month. (t‘;%‘;g” Month. (totalin

Maxi- | Mini- feet). Magxi- | Mini- feet)
mum. { mum, | Mean. mum. | mum, | Mean-
1913-14. 1914-15.
December....... 0.6 0.3 0,42 1.0] 23.8 1,460
.. .8 | 17.5 55 | 168 9,330
6.3 |37 37 97.6 6, 000
6.3 [10.2 25 44.6 2,650
6 8.25 51 214 13,200
2.5 6.15 10 23.5 1,400
.2 .94 .5 3.60 221
.05 . 085 0 W11 7
0 . 069
........ 05 .0]47.2 34,300
The period. .| 281 0 8.09

.1 .10 6
1914-15. 57 76.0 4,520
obera........ .05 .05 .05 34 43.1 2,650
November....... .4 .1 .27 8.0} 17.7 1,050
December.......] L5 .4 .78 3.0 6.05 372

a Estimated.

SWEETWATER RIVER AT SWEETWATER RESERVOIR, CALIF.

The following record of run-off has been furnished by the Sweet-
water Water Co. (see Pl. VII, 4, p. 44) through John F. Covert, chief

engineer:

Run-off of Sweetwater River at Sweetwater reservoir, Calif.

[Drainage area, 181 square miles.a]

Rainfall Rainfall
at Sweet- r?,gfg(]i at Sweet-| r‘ll;gfzili
Season (Oct. 1-Sept. 30). water (acre- Season (Oct. 1-Sept. 30). water (acto-
Teservoir | 3 oy reservoir | g
(inches). . (inches). .
.......... 7,048 || 1902-1903 9. 55 0
13.64 ! 1903-1904 5.11 0
17.96 20,532 || 1904-1905. . . 16. 05 13,760
11.76 21,565 || 1905-1906. . . 16.24 5,000
9.90 6,198 || 1906-1907. . . 12.83 30,000
11.62 ,260 || 1907-1908. . . 11.74 4,140
6.20 1,338 || 1908-1909. 10. 87 16,007
16.21 73,412 {| 1909-1910. 10.28 9,619 »
7. 1,321 || 1910-1911. 11. 81 3,160
11.87 6,892 il 1911-1912 11.11 5,000
7.05 4 (| 1912-1913 7.20 915
5.74 245 1 10131914 11.63 3,525
6. 50 0 || 1914-1915 15.74 7,085
g. 5(75 823 1915-1916 15.68 160, 580

@ Measured on topographic maps by U. S. Geological Survey.
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MISCELLANEOUS MEASUREMENTS.

Measurements of stream flow in the Sweetwater River basin . at
points other than those at which gaging stations are maintained are
recorded in the following table:

Miscellaneous discharge measurements in Sweetwater River drainage basin.

. Gage Dis-
Date. Stream. Locality. height.| charge.
- Feet. Sec.ft.
NW. £ NW, S} sec. 20, T.168.,R.2E._...|........ a2 4,295
Sec. 14, T. 16 &, R 1, $oeuee.. Ll 000 427, 530
J; amagﬁo Canyon. ....oeeeaeanenaaaaiia e 43,002
.| 13 miles above Sweetwater dam... .- 12
weetwater dam......... ..| b45,500
.. 14,
.3
.1
.2
.25
11
.15
o Computed from eross sections and slope data. b Computed from data collecteda t reservoir.

SAN DIEGO RIVER BASIN.
GENERAL FEATURES.

San Diego River rises in the Cuyamaca Mountains, on the western
slope of the Coast Range, and flows in a southwesterly direction,
discharging into Pacific Ocean through Mission Bay, at the northern
boundary of San Diego City. Its length is about 50 miles, half of
. which lies in the mountains above the town of Lakeside. The San
Diego basin comprises 434 square miles and lies directly south of
the San Dieguito basin and north of Sweetwater River basin.

The San Diego has several small tributaries, the most important
being Coleman, Cedar, Boulder, South Fork, and Chocolate creeks
all of which enter from the east and south above Lakeside. San
Vicente Creek, the only important tributary from the north, enters
the river at Lakeside.

The upper part of the basin above Lakeside, is extremely, rough
and rugged, but below Lakeside numerous valleys and high mesa
lands extend to the coast. Elevations throughout the basin range
from 50 to 600 feet in the foothills and from 600 to 6,000 feet in the
mountains. Cuyamaca Peak, the highest point in the basin, is
6,028 feet above sea level.

The geologic formation of the basin is fully described in the re-
port on the geology and ground waters of the western part of San
Diego County, which is published as Water-Supply Paper 446.

The San Diego basin is very poorly forested. The timber is con-
fined almost entirely to the valley along the streams and to the
higher mountain areas. The mountain slopes are fairly well covered
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with brush, but the lower foothills are almost entirely bare, support-
ing only a scattered growth of low brush.

The mean annual rainfall ranges from 10 to 15 inches along the
foothill belt, and from 20 to 45 inches in the mountains.

Irrigation is carried on extensively in the valleys and on the mesa
lands between Lakeside and San Diego, and additional areas might
be irrigated if an adequate supply of water could be assured. Two
storage reservoirs have been constructed: The Cuyamaca reservoir
is on Boulder Creek, 4,600 feet above sea level, and has a capacity of
11,400 acre-feet with a 35-foot earthern dam. La Mesa reservoir
is in the foothills about 2 miles northwest of the town of La Mesa at
an elevation of 435 feet. The original dam was constructed of earth
and rock, was 66 feet high, and had a storage capacity of about 1,500
acre-feet. It has recently been replaced by the Murray dam, a con-
crete multiple-arch dam, 100 feet high, a short distance farther down-
stream (Pl VIII, p. 45). La Mesa reservoir is filled by water di-
verted from San Diego River through Cuyamaca Water Co.’s flume.

GAGING-STATION RECORDS.
SAN DIEGO RIVER AT DIVERTING DAM NEAR LAKESIDE, CALIF.

Location.—In NE. ¥ NE. } sec. 11, T. 14 8;, R. 2 E., at intake of Cuyamaca Water
Co.’s flume, about 1,000 feet below mouth of Boulder Creek, and 13 miles north-
east of Lakeside, San Diego County. (See PL. IX, A.)

DRAINAGE AREA.—102 square miles (measured on topographic maps).

ErevaTiOoN .—About 800 feet above sea level.

REcorps AvamABLE.—October 1, 1912, to September 30, 1916.

GaeE.—Painted on upstream face of dam near left bank, February 22, 1916. Original
datum not maintained. Gage previously used was a vertical staff fastened to
upstream face of dam near left bank. A Friez water-stage recorder, at same site
and datum, was in use January 16, 1912, to November 14, 1914.

DiscHARGE MEASUREMENTS.—Made from cable one-fourth mile below dam or by
wading.

CHANNEL AND cONTROL.—Sand; shifting above and below dam. The concrete diver-
sion dam acts as a control.

EXTREMES OF DISCHARGE.—1912-1916: Maximum stage recorded, January 28, 1916,
gage height not reported (discharge, 15,800 second-feet); no flow over dam for
several months during each year.

Diversions.—The intake of Cuyamaca Water Co.’s flume is at left end of diverting
dam. No diversions above.

RecuraTion.—See Boulder Creek mnear Julian for amount of water released from
storage in Cuyamaca reservoir. Capacity of Cuyamaca reservoir, 11,400 acre-feet.

Accuracy.—Stage-discharge relation permanent for flow over dam. Rating curve
fairly well defined except for flood stages. (Gage read to hundredths three times
daily. Daily discharge ascertained by applying mean daily gage height torating
table or by applying to rating table mean daily gage height determined by inspect-
ing recorder graph. Total discharge of river obtained by combining flow over dam
and through waste gates with discharge of Cuyamaca Water Co.’s flume. Dis-
charge through waste gates was computed by Cuayamaca Water Co. from record
of gate openings. Records good.

CoorerATION.—Record for 1915-16 furnished by Cuyamaca Water Co.
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Discharge measuremenis of San Diego River at diverting dam near Lakeside, Calif., for

1913-1916.

Date. Made by— hgiz °t_ chlzi'sg-e. Date: Made by— h(gi%g%et. c]?airz-e.
1913. Feet, | Secft. 1915. Feet, | Sec.-ft.
Jan.16...] W. 8. Post............. 9.82 60 || Feb.3...| F. ?1 Ebert........... 10.20 22?

IO e b
1914.
Jan.20...| F. C Ebert............ 9.62 1 1916.
28, 0. d0ereeeeniaai.] 10.08 168 ﬁpt.u_. ..... Lo 11 SR B 57
ay24..| D.A. McClung.........}o..coo. 12

NoTE,—These measurements show only discharge over dam.,

Daily discharge, in second-feet, of San Diego River at diverting dam near Lakeside, Calif.,

Jfor 1913-1916.

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

Jan. Feb.

Mar.

Apr.

Day. ‘Dec. Jan. Feb. | Mar.

1913-14. ‘

Bowus guawon

—

eDischarge for day léss than one-half second-foot.
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Daily discharge, in second-feet, of San Diego River at diverting dam near Lakestde, Calif.,
or 1913~-1916—Continued.

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

1914-15.

Nore.—No flow over dam on days for which dischargs is not given. No gage height record Jan. 28 to
Feb. 21, 1916. Dischargs Jan. 1-12, 1916, estimated at 31 second-feet.
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Monthly discharge of San Diego River at diverting dam near Lakeside, Calif., for 1912-1916.

Discharge in second- Discharge in second-
feet. Run-off L Run-off
Month. (totalin Month, (taoct;;le}n
Maxj- | Mini- feet), Maxi- feet).
mum. | mum, | Mean. mum. Mean.
1912-13. 1914-15,
28 0] 234 33.8 , 080
70 0| 9.45 182 10,100
10 .0 1.21 60. 5 , 120
2.4 .0 .18 26. 6 1,580
170 ,
The year.... 70 .0 1.04 9. Zg 58%
\1913-14. -
December-....... 1 .0 .05 The year....| 1,520 39.4 | 28,600
92! 0] 47.4 12010
0} 96.2 , 340 1915-16.
.0 4.47
.0 2.3
.0 2.35
.0 .01
The year....| 1,260 .0 .2 | 8,810
The year....[10,900 167 121,000

NoTE,—Flow over dam only. No discharge for months for which record is not given.

Combined daily discharge, in second-feet, of San Diego River and flume at diverting dam

near Lakeside, Calif., for 1912-1916.

Day. Oct. Dec. | Jan. | Mar, | Apr. | May, Aug. | Sept.
3.0 3.3 2.3 2.5 4.3 39 28 6.1 6.0 7.8 4.4 3.6
3.0 3.8 2.4 1.4 4.0 43 34 5.3 5.3 7.4 4.1 2.9
2.6 4.0 4.0 2.6 4.0 40 37 3.2 4.9 7.4 3.8 2.8
10 3.5 4.0 2.8 4.0} 36 27 3.2 4.8 6.5 3.6 2.7
10 4.5 3.5 2.9 4.0 4 24 3.2 4.4 5.8 3.5 1.7
[ 11 4.1 3.1 L5 4.0 37 17 3.2 4.4 5.8 3.3 2.8
PO 6.9|. 3.8 3.5 1.1 6.0 35 17 4.0 4.2 6.1 3.3 3.7
- TN 4.8 3.8 3.3 1.4 10 29 18 4.0 4.2 7.4 3.3 4.0
| P 3.7 4.0 3.2 .5 8.7 23 24 5.2 4.4 7.8 3.3 3.6
100 .o 2.0 3.8 3.1 2.7 .17 24 18 5.4 4.2 8.0 3.5 2.1
) 2.0 3.8 3.2 5.6 5.5 22 12 5.2 4.2 8.0 3.5 2.2
120 il 3.2 3.5 3.3 8.0 55| 40 11 5.2 5.8 7.6 3.3 3.7
13 i 3.1 3.5 3.3 7.2 55 50 11 4.9 5.9 8.2 3.3 3.7
) 4.2 3.5 3.3 5.5 5.1 49 11 4.9 5.9 8.2 3.3 3.8
) 1 S 3.1 3.6 3.5 4.4 4.8 8.2 12 4.0 6.1 8.0 3.3 3.3
16.cccieeacnnnas 4.1 3.7 3.6 33 4.5 12 12 2.8 6.1 8.0 3.3 2.9
) ¥ P 3.6 3.8 3.6 37 42| 21 13 2.6 6.7 7.6 3.2 3.0
18 e 3.5 3.0 3.5( 19 4.2 24 13 2.7 4.8 7.8 3.5 3.0
19l 3.1 3.0 3.5 14 4.2 27 13 2.7 4.5 7.2 3.7 3.3
P | T 3.0 3.5 3.3} 10 4.2} 30 14 2.7 5.1 5.8 4.0 3.2
b2 P, 3.0 3.7 3.3 8.6 6.2 | 32 14 2.7 6.7 5.5 4.0 3.2
22, i 2.7 4.0 3.1 9.01 8 19 13 2.9 6.7 5.3 3.8 3.0
< 3.2 4.0 3.1 8.8 42 54 4.0 3.0 7.2 4.8 3.6 3.3
b2 S 3.5 3.3 .9 7.9 39 52 8.2 3.0 8.0 4.5 3.5 3.0
b, S 3.5 3.6 2.0 6.7 55 7.6 3.7 8.0 3.8 3.5 3.5
26 i 3.2 3.5 3.2 5.0 55 6.1 4.4 8.0 3.5 3.6 2.8
b7 3.6 3.5 3.0 4.2 37 6.1 4.2 8.2 3.5 3.6 3.2
28, e 3.5 2.9 2.7 3.8 29 6.0 4.1 89 4.0 3.6 3.0
2t T 3.2 2.7 3.0 3.8 28 5.5 4.0 8.0 4.5 3.7 3.2
211 R 3.5 2.7 3.3 4.0 24 5.8 4,8 7.1 4.5 4.2 2.9
23 PR 3.3 2.7 3.8 22 feeaae.d 4.9 |ee....| 4.5 4.1 |eeene.-
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Combined daily discharge, in second-feet, of San Diego River and flume at diverting dam
near Lakeside, Calif., for 1912-1916—Continued.

|

Day. Oct, | Nov. | Dec. | Jan. [ Feb, | Mar. | Apr. | May. | June. | July. | Aug.| Sept.
1913-14.

) 3.5 ... 0.0 55| 31 56 22 32 5.5 0.0 4.1 3.8
b2 2.5 [....on .0 83| 22 511 19 37 5.5 .0 3.2 3.8
F: 25 N U 4.0 4.3 19 471 16 30 5.5 .0 2.4 3.5
4o 2.3 ..., .0 591 19 43 15 27 5.7 .0 3.2 3.5
[ S 2.2 ..., 0] 12 15 45| 14 24 5.7 .0 3.9 2.8
6 2.4 ..., .0 9.5| 16 32| 15 23 5.1 0 2.9 3.2
Tt 2.5 ..., .0 .0 18 26| 17 14 3.9 .0 4.3 3.0
- J R 2.3 | eaaiat 4.6 .0 8.7 251 17 15 12 .0 3.9 3.6
[ I, L4 ..., .6 0 11 241 14 16 9.6 5.0 3.5 3.3
.. 2.8 |....... .0 00 11 25| 14 16 11 3.0 3.2 2.1
ol P A i O .0 L0 11 24 | 17 14 6.4 2.0 2.4 L5
12............. 2.4 f....... .0 1.0 11 23| 14 14 3.8 3.5 2.4 1.9
)X 2.0f....... 3.0 1.0| 13 231 14 12 6.2 4.6 3.2 1.9
Mool 2.2 ... .6 Lo 12 191 13 13 3.8 4.3 3.2 2.0
) 1 2.7 ..ot .0 40] 11 18] 12 13 4.7 4.4 3.0 2.3
6.l 2.3 [cean-n. .0 8.0 9.4 20| 11 14 3.3 4.6 3.2 2.3
17 2.4 ..., 4.41 10 7.8 18] 11 13 .1 4.6 3.3 2.1
9. il 2.4 ..., 9] 12 11 161 11 15 .0 3.0 3.3 2.0
19 ... 2.4 |....... .00 17 302 17 6.0 9.1 .0 3.3 3.3 1.9
200 it 2.2 ... 3.1] 16 145 16 6.4 8.3 .0 3.8 3.8 1.4
.6 9.0 |1,260 15 7.2 7.4 .0 3.0 3.8 L2
6.9 9.2 1 444 15| 12 7.8 0 3.0 3.9 1.5
24 8.0 | 279 14 49 7.6 .0 2.9 3.8| . L8
3.8] 12 145 15| 28 7.8 .0 2.6 3.2 1.8
.0 15 94 14| 26 7. 8] .0 2.8 3.2 1.8
4.11190 141 19 8.3 .0 2.6 3.6 1.6
20 925 17| 16 7.4 .0 2.8 3.5 1.6
3.0 143 27| 15 7. 6] .0 2.8 3.5 1.4
3 73 23| 20 7.0 .0 2.8 3.2 1.8
6.5 50 43 | 48 6. 6| .0 2.9 3.2 1.2
55| 33 25 | ...t 5.7 3.3 3.6 .......
3.0 8 349 | 39 224 60 16.5 8.0 8.0
2.9 | 312 231 | 36 321 60 15 6.7 8.4
2.6 | 364 186 | 35 399 57 14.5 6.9 6.9
2.5 1159 174 | 34 528 57 14.5 8.7 7.6
2.4 96 170 | 34 1,620 57 14 8.4 8.0
2.4 65 1381 35 492 51 12.5 8.4 6.7
2.4 56 1341 35 338 62 12 8.4 8.9
2.41 49 170 | 34 277 L5 10.5 8.7 8.9
1.8 40 108 | 30 242 40 12.5 9.6 8.7
1.9 | 546 120 | 28 205 38 11 9.3 9.8
2.5 | 851 1181 26 176 38 11 9.3 9.8
2.6 | 509 106 | 26 137 37 9.6 8.9 9.8
2.4 229 911 27 161 35 7.3 7.8 9.8
2.4 174 87| 28 148 | 34 9.3 7.1 8.2
2.41114 79| 46 121 32 8.2 7.1 8.2
2.4 | 176 76 | 40 121 30 6.9 7.3 8.4
2.4 187 56 | 32 114 28 9.1 6.3 82
2.5| 138 51| 29 420 27 7.8 6.3 4.8
1.9 113 48 | 28 130 25 7.6 6.3 4.8
2.1 (195 46 | 54 117 25 8.2 7.3 5.0
2.4 1174 47 1 16.5 | 100 21 8.0 7.6 6.5
6.2 | 126 47 | 184 103 23 7.8 6.5 6.3
19 117 46 | 100 98 23 8.2 5.8 6.3
44 | 178 84 22 87 5.4 6.3
42 | 114 84 22 12 6.3 6.5
2.8 ....... 40 | 102 79 18 8.9 7.3 6.5
2.5 .. .atn 42 1 124 76 18 8.7 4.8 6.7
2.0 ....... 47 | 102 71 18 8.4 4.8 5.4
1.9]....... 60 | 121 71 17.5 8.7 5.4 5.6
19 |..ooaen 46 | 238 68 14 8.7 6.1 5.6

L9 ]....... 44 |...... 62 |.aea... 7.6 6.7 -eeennn
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Combined daily discharge, in second-feet, of San Diego River and flume at diverting dam
near Lakeside, Calif., for 1912-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.| Sept.
1915-16.
5.0 4.8 3.4 890 305 94 38| 15.5 8.4 5.2 3.0
6.1 5.0 4.1 850 267 92 36 145 7 3.7 3.0
6.1 5.0 5.9 760 206 92 35| 13 6.5 3.7 2.4
5.9 5.5 4.2 610 188 95 35( 12.5 6.2 3.7 3.1
61| 57| 48 330 244| 90| 35| 1 62| 37| 3.0
6.3 7.4 4.8 300 202 225 35| 10 6.3 3.7 4.0
5.9 4.8 4.8 240 175 319 35 5.2 6.9 4.0 4.0
5.9 2.5 4.8 260 165 64 35 13.5 6.6 4.3 3.8
6.1 2.0 4.8 220 159 60 36| 14 5.9 4.4 4.6
6.1 2.3| 10.5]. 210 123 60 35| 14 6.1 3.7 5.4
6.5 2.4 9.0 190 119 61 36| 14 5.4 3.8 5.7
6.1 2.5 7.2 170 114 63 32| 14 5.7 3.7 5.7
5.9 2.5 1.4 160 109 23 30| 14 5.2 3.7| . 87
5.9 2.5 1.8 150 103 88 34| 14 12 3.4 5.2
5.9 2.4 .1 145 94 88 281 14 8.5 3.0 4.9
59 22 .o 15 89| s8| 28! 87| 80| 30/ 61
7.2 2.2 .0 145 88 77 26 7.6 6.1 3.8 6.8
4.8 2.2 .0 140 80 49 27 6.7 5.6 4.3 6.6
4.4 2.4 .0 140 78 56 28| 11.5 5.7 5.7 7.2
5.4 2.5 .0 130 105 49 44 9.6 5.7 5.2 1
4.4 3.6 .8 150 183 45 38| 12 5.2 4.6
5.4 3.6 .1 125 129 45 351 12.5 5.0 4.0
5.4 3.6 .0 110 236 45 27| 12.5 4.9 5.4
5.4 3.6 .4 111 207 44 26| 12 4.6 3.1
5.4 3.6 1.2 106 191 43 36| 10 4.4 3.0
4.8 3.4 3.1 153 163 42 26| 10 4.0 5.6
4.8 3.4 4.4 133 159 41 26 7.6 3.7 4.0
4.8 3.4 .3 185 123 38 24 8.0 3.7 3.3
4.2 3.4 .6 176 119 38 24 9.5 3.7 3.1
4.2 3.6 7.213,070 |....... 112 38 22 9.5 3.7 3.1
4.2 (...l 15.5 12,227 |....... 103 {....... 22 )il 4,2 3.0

NoTE.—Records for 1913-16 include discharge through waste gates in dam. Mean discharge Jan. 1-12,
1916, 31 second feet.

Combined monthly discharge of San Diego River and flume at diverting dam near Lake-
side, Calif., for 1912-1916.

Discharge in second- | Run- Discharge in second- | Run-
feet. off feet. oft
Month. (tio;al Month. (tg;al
Maxi- | Mini- acre- Maxi- | Mini- acre-
mum. | mum, | Mean. | gooiy mum. | mum. | Mean. [ ¢y
1912-13. 1914-15.
October 11 2.0 4,07 250 || October 3-31..... 6. 0] 0.9 1.83 105
November 4.5 2.7 3.58 213 || November 1-16.. 4.9 1.3 2. 89 92
December 4.0 .9 3.12 192 J| December 23-31. . 4.3 3.0 3.79 68
January 37 .5 7.38 454 || January......... 498 1.8 39.3 2, 420
February 92 4.0 21.4 1,190 || February........ 851 40 199 11,100
ch..... 55 82| 33.5 2,060 || March........._. 349 40 98.2 6,040
April...... 37 4.0] 14.7 875 ] April............ 238 16.5 65. 2 3,880
Veunen 6.1 2.6 3.94 242 ff May............. 1,620 62 232 14, 300
June..... 8.9 4.2 5.95 354 §| June............. 60 14 34.2 2,040
July..... 8.2 3.5 6.28 386 || July............. 16. 5| 6.9 10. 1 621
August.... 4.4 3.2 3.60 221 || August..... .. 9. 6f 4.8 7.21 443
September. 4.0 1.7 3.10 184 || September....... 9.8 4.8 7.35] 437
The year. ... 92 .5 9.15 6,620 1915-16
1913-14, 338
Qctober......... 3.5 .0 1.81 206
November....... .0 .0 .00 208
December....... 24 .0 3. 50 92, 800
January......... 925 .0 511 14,700
February........ 1,260 7.8 112 9,410
ch..... 56 14 25.5 4,470
April.. 49 6.01 17.3 1,910
ay. 37 5.7 14.2 .7 678
June. 12 .0 3.26 L7 360
July. 5.0 .0 2.50 .0 242
A 4.3 2.4 3.36 .4 347
September .. 3.8 1.2 2.25
The year. . . .11, 260 0| 19.1 | 13,800 The year. . .- 10,900 <0178 | 126,000

NoTE.—Records for 19131916 include discharge through waste gates of dam.
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SAN DIEGO RIVER AT LAKESIDE, CALIF.

Location.—In El Cajon grant, just above ford on Lakeside-Padre Barona Valley
road, three-fourths of a mile above Cuyamaca & Eastern Railroad bridge, three-
fourths of a mile north of Lakeside, San Diego County, and about a mlle above
mouth of San Vicente Creek.

DRrAINAGE AREA.—203 square miles (measured on topographic maps).

BErevarion.—About 400 feet above sea level.

REcorps Avammasre.—December 3, 1905, to September 30, 1916,

Gacee.—Staff gage in three sections on left bank 100 feet above ford. The site and
datum unchanged since station was established.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading. Equipment
was destroyed by flood of January, 1918. .

CHANNEL AND coNTROL.—Sand; shifting. Both banks are fairly high; overflow
unusual. Right bank was overflowed for a considerable distance during the flood
of January, 1916. )

EXTREMES OF DISCHARGE.—1905-1916: Maximum stage recorded, 12.6 feet Janu-
sry 27, 1916 (discharge not determined; see San Diego River near Santee and at
San Diego); no flow for long periods each year.

Diversions.—Cuyamaca Water Co.’s flume heads at diverting dam about 1,000 feet
below Boulder Creek and about 15 miles above station. Several pumping plants,
1 to 3 miles above station, obtain water for irrigation from wells along the banks
of stream.

REecuraTion.—Cuyamaca reservoir, on headwaters of Boulder Creek, has a capacity
of 11,400 acre-feet. See also Boulder Creek near Julian.

Accuracy.—Stage-discharge relation not permanent., Gage read to hundredths at
low and medium stages, half-tenths at other times; usually twice daily with more
frequent readings during high water. Daily discharge ascertained by applying
mean daily gage height to rating table or, for periods not covered by fairly well
defined rating curves, by shilting-control method and by interpolating between
discharge measurements when change in stage was slight. Records fair.

Discharge megsurements of San Diego River at Lakeside, Calif., for 1906-1916.

Gage Dis- Gage Dise
Date. Made by— height. | charge. Date. Made by— height. | charge.
1906. Feet. | Sec.t. 1907. Feet. | Sec.ft.

Jan. 2.67 0.4 || Jan. 10| W.V. Hardy.. .| 410 234

24 3.04 12.5 . do.. 4.60 | 667

Feb. 2.90 1.3 4.20 ; 419

12 4. 3.20 42 4.00 | 303

20 3.28 45 Feb, 3.75 | 105

22 3.54 | 100 3.60 74

22 3.50 92 3.90 152

22 3.40 67 Mar. 3.62 81

Mar. 3.10 17 4.151 335

13 4.50 | 714 4.35| 623

13 4,80 1 99 4.50 | 576

14 4.10 | 280 3.85 | 187

15 3.90| 201 3.75 | 116

Apr. 7 4.50 | 403 3.95 | 268

17 4,25 | 183 Apr. 3.90 ] 189

21 4.15 98 3.80 | 145

24 4.07 | 130 3.65 91

T30 4.251 186 May 3.60 62

May 3.92| 96 3.54| 33

3.86 62 3.48| 26

T12 3.94 89 3.49 20

June 20 3.45 2.8 || June 3.50 23

Aug. 8 R.8. Hawley.. 3.39 .3 3.52 30
Dec. 19 { W. V. Hardy. 3.30 10 July 3.30 .62
1907. Deec. 3.16 57
Jan. 3 |W.V Hardy........... 3.65 39 3.18 66
..... d0ceeeociiiniivena.] 3.8 | 82 3.20 1.10

142181°—21—wgP 447——5



66:

SURFACE WATER OF PACIFIC SLOPE, SOUEHERN CALIFORNIA.

Discharge measurements.of San Piege River at Lakeside, Calif., for 1906-1916—Contd.

b Gage | Dis IF 4 | Dis-
Date. Made by— hoight. | charge. | Date. : Made by— note. | charge.
i 191r. | .| Sec.-ft.
1908. Feet. | SecHt. ]
Jan. 8| W.V.Hardy.......... g.20| 1.0 | Mar 10 | a2
4 do : S22l L2 e BT 76
3.23 L || pPn B 2
3.36 | 13 ch’ F 3
3.40| 23 - :0
3.50- 30 1912
3.60-| 105. Mar. 27 [W. V. Hardy...........| 3.52, 08
Feb. 3.8 B3 || @ 28)..... [ SO, ... 330 68
1 3.60 [ 84 3200 46
3.50 | 44 3.62 | 153
3.45 [ 30 3.94' 219
Mar. 3.50 | 40 2.03( 27
3.60 | 62 2881 21
3.80 | 132 2.8 | 16
3.48| 30 2.87| 13
3.45| 26 2.80 .7
3.38| 14 2.78| a6
Apr. 3.41 19
348 | 17 o
3.34 4.5 297 34
3.35 3.9 2.60 ) 12
sl o 2651 15
3.81 £8 2,62 9.2
May 3.45. 16 de. 2.56 1.5
3,38 5.2 H D. McGlashan. o 2.52 1.2
3.27 .5 May 12| P.C. EBerbce e e eenn. . 2. 42 a2
July 7 3.26 2
1909. 4.35 | 810
Jan. 21| W. V. Hardy.......... 3.11 1.0 2.8 9%
Beadle and Hardy. 6.00 (2,500 2.3 20
do 7.00 |3, 440 2.32| 12
4.60 1,080 243 42
4.55 | "946 2401 40
4.20 | 457 2.3 26
3.80 236 2.17 1.4
Feb. g'gg 12%
eb. N
8.50 | 130 Al e
3.60 | 200 TRt
Mear. 3.52 | 105 35! %o
3.52 | 105 98 414
3.38| Tk oo
360 | 163 408 84
3.58 | 14t 268 | 121
4.25| 457 214, 34
Apr. %gg lgf-6 3.07; 252
3o X 3.07 | 251
310| 67 2.8 208
= 3.35| 43 2800 11
Moy 2 | F.Thumand i Tham.| 330 20.8 248 66
9 | Beadleand Thum..... 3.22| 231 2.35' 46
25 W V. niy .- 3.20 10.3- 274 153
Dee.. 29 3.04 15.2 dos 238 15
B.W. Day. 233! 38
3.50 | 152 F. €. Ebert 232! 37
3.33 | 100 R.W. Day. 228 23
3.22| 65 May 18 | E. C. Ebert 3.03 | 242
3.14| 38 Junte 21 | MeCiung and Bifis. 2181 13
37| 36 July 8| F.C.Ebert.... 207 .6
3.18| 44 X T 1.8 @ ¥
315 36 . .
g- B z 5.50 | 267
313 20 5.56 | 275
B I 5.35.) 18
08 5.35 | ‘180
2 u 5.20 | 130
3.2 9. 5.22 | 149
3.02] 1 540 397
3061 2.6 bz ®
3.02 "82 -
EX Y 516 8
a.08 s 512| 3%
29| B A -
Nov. 19 ..... (o T, Lo e o] N AR L4 36
1911 Jmy 17 £36| 18
Feb. 10 | W. V. Hardy 2.02| 18 Aug. 12 |10 ldon il -0
Mar. 9 d 3.47| 108 29 3,50 .0

e Estimated.
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Daily discharge, in second-feet, of San Dicgo River at Lakeside, Calif., 19671926,

Pay. L Jamn. Feb. [ Mar. | Apr. | May. | Jume, | July,
22 | 831 23 | . &8
254 631 23 | .4
320 62| 28 | .3 .
258 61 23 | .4
260 78| 23 -2
261 75} 23 .4
255 | 9% 23 .8
198 73 35 .6
200. 57 23 .4
172. 56 23 .3
172 55 23 .2
172 | 54 23 3
148 53| "23 | .4
125 23 .4
128 38 13 .4
145 37 13 .4
145 35 13 -5
1% 27 8 .6
108 28 g S
108 28 5
108 } 27 8 .6
108 28 8 -5
LR R 29 8 &
9 30 8 .6
110 § 31 8 .6
88 1 29 4 .4
108 27 4 .5
68 | 25. 3 .5
83 24 2 .4
103 23 .6 -4
........ 2B | .3
Day. Nav. | Dec. | Jan. Feb. | Mar. Apr. May. | June. | July.
0.3 1.0 15 72 24 4 05 . 8.2
.3 1.6 14 42 23 4 .5 -2,
.3 1.0 98 40 | 18 6 .5 -2
L& L& 300 50 18 25 <5 .2
.3 1.0 1%0 132 17 16 W5 <2 LN
.3 1.8 43 115 17 14 4 . §
.5 1.8 41 78 15 12 ek | . < y
-5 1.6 21 62 13 10 w4 2 7 :
.5 1.0 28 61 11 8 .4 -2 .
5 .3 1.0 205 48 9 L4 .2 .
.3 .5 1.6 155 35 7 6 i .2
.3 .5 1.6 140 31 5 6 S I
-3 -5 1.& 180 33 5 5 * A 2
.3 .5 1.9 112 26 5 5 .4 P
B .5 13 84 26 4 5 .4 <2
LT 5 2 81 26 4 3 .3 .2
3 .5 23 80 26 4 3 3 2 -
= .5 1.5 48 26. 5 2 L3 .1
.3 1.6 1.5 46 26 &5 2 | .30 B
3 5| 1.8 45 26 4 2 . .3
.3 .5 1.6 44 26 4 1 .- 4 3 .
.3 B 1.8 44 18 8 i e 3 .k
-3 .t 3.6 60 17 30 1 .3 ¥
1.4 23 48 12 29 1 3 -k
1.6 30 19 16 2 1 3 1
1.6 66 3% 60 | 14 .5 .2 &
1.¢ 30 *» a3 14 .8 .2 -8
1.6 54 26 60 8 .5 .2 .6
1.0 100 35 35 | 4 .5 .2 &
1.0 62 |........ 25 4 .5 2 .8
1.0 3 .. 25 lowoenn.. N 3 AR .6
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Daily discharge, in second-feet, of San Diego River at Lakeside, Calif., 1907-1916—Con,

Day. Dee. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug.
1908-9. .
0.2 50 135 135 31 9 5 1
.2 45 125 120 30 9 5 1
.2 55 105 105 29 9 5 260 -
.2 235 110 85 28 9 5 125
.2 145 105 105 27 9 5 125
.2 110 105 125 26 8 4 2
.2 110 105 100 25 8 4 1
.2 1,310 100 96 24 8 4 1
.2 225 70 96 23 8 [ P,
.2 170 70 96 22 8 [ 3
.2 285 75 97 22 8 [
.2 285 731 % 98 21 8 [ 3 R
1.0 810 50 92 20 7 4.,
5.0 390 50 86 19 7 b 3 R
10 265 50 80 19 74 2 DO,
........ 8, 50 74 18- 7 b PR
0.1 8. 55 67 17 7 b 2 P
.1 4 55 63 16 7 [ 2 P,
.1 3. 55 59 15 7 b 2
.1 2 55 55 15 7 b 20 R
.2 55 51 14 6 3
.2 180 47 13 6 2
.2 160 43 12 6 2
.2 175 42 11 6 2
.2 150 40 10 6 2
.2 105 39 10 6 2
.2 360 37 10 ] 2
.2 390 36 10 6 2
.2 265 34 10 5 2
.2 190 33 9 5 1
.2 150 |........ LIS PR, 1
Day. Deec. Jan. Feb. |- Mar Apr May.| June.| July.
391 65 46 69 3.6 0.6 0.
462 86 38 62 3.6 i .
355 70 30 74 3.6 .6 .
273 56 22| 5| .30 .2 .
1 217 36 22 52 5.0 .2 .
1 164 56 20 47 2.4 .2 .
1 149 50 30 54 3.0 .3 .
1 149 56 32 47 2.4 ‘.6 .
1 120 56 32 32 2.0 [ P,
225 156 56 24 29 1.6 P S P,
30 138 43 18 32 L6 .2
6 156 41 27 52 1.2 L1
4 120 30 17 80 1.2 .1
3 102 29 12 51 1.2 .4
2 102 27 14 43 .6 .3
2 238 35 25 30 19 .4
2 355 27 15 26 .8 .3
2 176 36 17 18 1.0 4
2 138 44 17 22 1.2 .3
4 120 5{ " 20f 20 .8 .31
75 102 124 1714 1.0 .3
90 86 52 22 11 1.0 -4
50 71 46 23 11 .8 .4
85 62 44 22 5.0 L0 .4
35 59 46 20 2.7 1.2 .4
20 80 49 43 4.3 L2 -4
20 70 37 54 2.0 1.2 .6
20 62 39 125 1.2 1.2 .4
15 B85 [........ 194 L0 1.0 41,
15 176 1.2 .8 .6 1.
15 109 |........ I 2 PO

- ]
a Maximum discharge 3,700 second-feet.
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- Daily discharge, in second-feet, of San Diego River at Lakeside, Calif., 1907- 1916—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, Day. Jan. | Feb. | Mar. | Apr. | May.|June” -
1910-11. ¢
1 2 84 7] 9 2 67 161 1.2 0.2
4 56 88] 9 .2 58 12 .4 .2
16 38 44141 3 .2 52 12 .2 ] .2
655 | 290 3] 2 .2 46 10 .2 .2
375 | 167 29 .3 .2 40 8 .2 .2
123 1 113 29 .3 .2 40 8 .2 .2
93 80 57 .3 .2 40 11 .2 .2
43 1 120 83 .3 2 40 11 .2 <2
32| 117 55 .3 .2 35 7 .2 .2
18| 140 43 .5 .2 32 7 .2 .2
14| 176 32 .2 .2 27 5 .2 .2
16 | 133 22 .2 .2 20 10 .2 .2
37 | 105 16 .2 .2 21 11 .2 .2
205 75 16 2 .2 17 10 .2 .2
116 72 16 .2 .2 15 9 .2 .2
17 |...... 20l
Day. Mar. | Apr, | May. | June.| July.| Aug. Day. Mar. | Apr. | May. | June.|July.| Aug.
1911-12.
150 291 2 0.2 0.1§ 1 26| 245 261 0.
103 35 .5 .2 .1 21| 202 16 .
82 35 .5 .2 .1 18| 125 16 .
64 29 .5 I 12| 103 16 .
64 23 .5 .2 P 9 82 16 .
64 20 .5, 2l 12 82 12 .
56 16| L5 2., 46 64 15 .
42| 145| 1.5 2l 100 64 15 .
421 195| 1.5 P PO 21 48 15 .
73 95 .5 21l 16 48 15 .
202 55 .5 2.l 62 42 14 .
307 55 .5 W28 .. 146 35 13 .
260 38 .5 W24l 62 35 8 .
245 38 .5 W29l 46 35 71 L
260 26 .2 20 150 35 6 .
202 {...... 2 |aiean
Day. Feb. Mar Apr. May. Day. Feb. Mar Apr. May.
30 12 0.2
30 16 .2
25 16 .2
15 11 .2
15 11 .2
25 11 .2
20 11 .2
15 7 .5
15 7 2
10 10 .2
10 7 .2
15 7 .2
25 1.5 .2
35 2.0 .2
35 L5 .2
.




70+ SURTFACE. WATER OF PACIFIC SLOPE, SOUFHERN CALIFORNIA.

Daily discharge, in second-feet, of San Diego River at Lalkeside, Calif., 1907-1916—Con. .

- Day. Jan. | Feb. | Mar. | Apr. | May. | June. Day. Jan. | Feb. | Mar. | Apr. [ May. |June,
1913-14. N ’ 1913-14.
1 54 10 | 20 1.5 8 2
48 10 | 10 1.5 7 2
38 7 10 1.5 6 2
32 3 10 1.5 ] 1.5
32 3 10 1.5 5 .50 2.5[..... .
25 3 7 1 5 L5 2.5
23 3 7 1 4 L5 2
a 3 7 1 3 15 2
7 3 3 1 1.5 7 2
16 2.5 3 1 1. 5] 7 2
, 1 14 2.5 3 1 1.5 7 2 1.
T 13 25 3 .5 3 3 2 1
1 12 2.5 3 .5 7 3 2
1 11 25 3 |....- 10 3 2 .
.05I 8 2 3 ... 10 20 1.5
10 [...... 1.5
|
i
Day. Jan. Feb. Mar. Apr. | May. | June. | July Aug
1914-15. .
234 48 346 67 6 0.1
270 42 480 66 5 .1
270 34 505 64 5 .1
270 32 330 63 4 .1
234 30| 1,290 62 3 .1
217 28 580 54 2
217 26 410 43 I
260 24 410 37 .5
186 24 388 36 .5
153 24 270 28 .5
180 24 432 X 51........
145 24 234 P ]
128 18 200 25
112 18 200 24
98 18 186 23
85 37 143 17
73 24 143 16
71 24 234 15
71 18 215 11
62 13 180 14
62 18 150 13
53 288 135 12
46 432 134 12
46 186 108 )31
53 200 118 10
46 186 117 10 20
46 131 104 9 20
44 157 91 8 8 DA,
58 157 |0 8 75
57 252 7 7 S I P
48 ... YISl P JS N R




SAN DIEGO RIVER BASIN. 71

Daily discharge, in secoud-feet, of San Diego River ai Lakeside, Calif., 1907-1916—Con.

Day. . Ape. | May. | Jume. | July. | Aug.
191518, :

3 156 54 21 2.5 0.5
155 51 20 2.5 .5
150 49 19 25 ..
150 46 18 2.5 .......

i 140 44 16 A Y DR
135 41 15 2.5 s
130 39 I 2.5 |.iaas
I 36 13 p- 2 N P
120 36 11 2 feeeaians
120 36 10 2 Jeeieanan
120 36 9 2
120 43 85 2
125 439 8 2
110 35 7 2
98 3t 7 2
85 34 7 2 .
77 26 6 L8|
74 26 6 1.51.
70 6 L5
67 31 3 1.5
84 31 5 L5,
61 31 5 T
65 31 4 ) R
65 34 4 ) S
66 34 4 o
66 31 3 1 ‘ ........
64 31 3 B,
61 26 3 Y T,
59 25 3 o
56 24 3 [ s SN

........ 28 4. e, . U

NorE.—No flow on days for which discharge is not given. Daily discharge determined as follows:

1907-8: Jan. 1 to Dec. 31, 1908, by shifting-control method.

1%031 Jan.1to Aug. 8, and Dee. 51031, 1909, estimated from gage heights, precipitation records, and local
conditions. *

1910: Jan. 1 to Feb. 12, from rating curve fairly well defined between 30 and 180 second-feet; Feb. 13 to
Mar. 11, by shifting-control method; Mar. 12 to Apr. 16, from rating curve fairly well defined between 16
and 80 second-feet; Apr. 17 to 24, shifting-contrel method; Apr. 25 to July 8, from fairly well-defined rating
eurve.

911: Jan. 26.t0 May 19, by shifting-control methed; May I1 to June 30, estimated.

1912: Mar. 10 to Aug. 3, shifting-control method.

1913: Feb. 25, to-June 15, shifting-control method. )

1914: Jax. 27 to 30, Feb. 6 ta Mar. 6, from fairly welk-defined rating curves. Jan. 31 to Feb. 5, 1914, gage-
height recerd in error: discharge estimated from discharge measurements. Mar. 7 to June 13, from poorly
defined rating curve.

15: Jan. 29 to Aug. 5, by shifting-control method and from fairly well-defined rating curves covering
short periods.
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Monthly discharge of San Diego River at Lakeside, Calif., for 1906-1916.

SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Dischargein second- Discharge in second-
feet. (lzoutgl_oﬁ {eet. Run-oft
in (totalin
R PP 3 R v s
i- ini- eet). axi- ni- eet).
mum. | mum, | Mesn. mum. | mum. | Mean.
1910-11.
212 0.6 16.7 32 .0 3.5 215
252 1.4 43.6 655 2 84.1 4,670
3, 800 15 683 290 15 75.3 4,630
5%8 2.% 15,% .2 .2 .20 12
. . 1.
.8 .4 .6 37 The year....| 655 0 15.2 11,000
September....... .3 .0 .1 6
. 1011-12.
The period..|.. ... cooii ool 285 . 55.3 3, 400
307 35 109 6, 400
195 2 33.7 2,070
0 11 2 .2 .58 34
27 183 .2 .1 .16 10
gg 22‘; 6 .1 .0 .01 1
gg 1% . 307 .0 16.5 12,000
.6 15
.2 .44 40 .0 3.80 211
T 42 3 19.4 1, 190
heyear....|.......foveenaa. 61.8 16 .3 5.48 326
1907-8 . .0 .15 9
ggzemkl))tf ....... 1.5 é g I% Theyear....| 42 .0 2.40 1,740
ember . . 3
January... 100 1 15.5 953 1913-14.
February.. 300 14 76 908 .0 46.8 2,
March..... 130 12 44 908 .05 110 6,110
April_..... 30 4 11.6 54 15 14.5 892
AY.eennnnr 25 .5 5 20 1.5 4.55 271
June....... .5 .2 4 20 1.5 4.39 270
July....... e 21 o 1 1.5 .0 .48 29
Theyear....[-coeeeiifoenannns 12.4 9,100 The year. -..| 908 .0 14.4 10, 500
1908-9. 1914-15.
.2 0 .08 5| January......... 900 .0 42.9 2,640
22 | 148 9,100 || February........ 1,580 36 270 15, 000
45 281 15,600 || March........... 270 44 124 7,620
50 122 ,500 || April............ 432 13 84.6 5,030
33 74.5 4,430 || May...ooocoono.. 1,200 | 77 276 17,000
9 18.2 1,120 || June............. 67 7 27.3 1,620
5 7.17 427 || July..ooooiana 6 .1 1.08 66
1 3.19 196 || August.......... .1 .0 .02 1
.0 | 16.6 1,020
The year. . ..[1, 580 .0 67.6 49, 000
54.5 | 39,400
1915-16.
s January._ ........]........ .0 (2,420 149, 000
0 23.5 1,440 || Februar: 1,530 202 361 20, 800
50 156 9,590 || March 430 135 259 15, 900
27 49.5 2,750 || April. 155 56 8.4 5, 860
12 41. 4 2, ay.- 54 23 35.0 2,150
1 31.7 1,890 || June............. 21 3 8.78 522
.6 1.68 103§ July. ...l 2.5 .5 1.65 101
.6 1 .38 23 )| Angust....o.--.. .5 .0 .032 2
.6 .0 .12 7
- The year....[........ .0 | 267 194,000
Theyear....| 462 .0 25.4 18,400

]

NoTE.—Discharge for January, 1916, estimated from study of mean rainfall computed for drainage area

compared with record of flow on

for which record is not given.

8an Diego River at diverting dam and at San Diego. No flow in months



SAN DIEGO RIVER BASIN. 73

Combined daily discharge, in second-feet, of San Diego River and flume near Lakeside,
Calif., for 1907-1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
74 | 229 94 39 9.3 9.5 10

78 | 261 74 36 9.6/ 8 8.2

62 | 326 73 34 11 8.2 6.8

71 | 25 73 33 1.5 7.5 7.5

534 | 267 88 20 11 7.5 10

314 268 84 30 11 7.7 9.5

322 | 231 | 104 30 1.5 7.2 9.2

332 202 82 43 1L 5 7.00 80

266 | 206 66 32 1 A3 8.2

210 | 178 65 31 10 7.0 9.7

189 | 178 67 32 9.9 84 9.7

218 | 180 67 32 8.8 87 10

213 156 66 35 8.6 9.7 10

154 | 132 62 39 8.6/ 9.9 10.5

150 | 135 48 21 10 96f 10.5

173 | 152 47 20 1 14 9.7

143 | 151 45 21 1 10 10

118 | 133 37 17 0.5 9.7 10

125 | 114 3R 16.5 9.2 9.7 10.5

14 | 114 38 16 10 10 10.5

204 | 114 37 b 10.5 10.5) 9.2

284 | 118 38 18 10 9.5 5.7

20 | 102 40 17.5| 9.9/ &2 6.1

205 | 102 |, 44 17.5 10 7.7 10

172 | 121 45 16.5| 10 7.5 10

943 44 13 10.5 80 10

598 | 117 42 13 10.5] 9.5 9.7

349 79 40 1.5 11 927 10

239 94 40 10.5 9.9 95 87

203 114 39 9.3 9.6 10 9.2

226 |....... 39 |....... 9.8 10.5.......

8.4 4.5 6.2 5.5 75 29 15 85 7.7 87 17
8.4 3. 2.6 5.3 45 28 16.5] 7.1 7.9 87 6.8
9.2f 4.5 4.6/ 4.9 43 23 18.5 7.1 .79 92 7.2
8.4 43 29 4.9 53 25 37 6.8 7.4 82 82
8.0 4.1 6.6 4.9 134 24 27 6.6/ 6.8 7.2 197
770 3.2 27 47 5. 17 24 25 6.7 70 T7-. 6.3
82 3.9 7.7 3.4 49 22 23 6.3 7.0 61 59
7.5 4.6 7.5 3.2 30 64 22 20 6.3 7.4 68 6.1
6.3 4.8 22 3.3 37 63 . 20 8.5 6.3 82 17 7.2
6.8 2.8 .9 3.3 o 50 17.5) 17.5| 6.3 8.4 7.7 7.7
6.8] 49 14 49 101 a7 15.5  16.50 7.4 86 41 6.3
6.6 4.6 2.0 53 146 38 16 17 86 82 L8 6.3
6. 1] 4.0) 1.1 6.9 187 38 16 16. 5| 8.1 g2 . 3.0 -50
6.3 2.1 1.2 6.9 114 30 16 16 7.00 8.4 7.5 6.1
9.2 .3 41| 185 86 30 4.5 155 6.7 84 7.7 72
8.4 1.0 .9 29 85 30 14.5 125 7.1} 86 57 82
7.00 2.0 .7 30 88 30 14.50 12.5| 7.3 89 6.8 &4
5.5} .7 .8 7.8 48 30 5.5 10.5| 7.8 7.8 7.2] 8.4
53 L5 1.6 6.5 46 30 4.5 9.5 7.8l 7.1 1.5 87
5.7 .3 23] 6.5 50 31 13.50 8.1 7.8 6.0 80 7.0
3.7 .3l 2.7 89 50 30 4.5 85 7.8 60 77 6.8
5.0) .3l 48 85 5 ) 22 19.50 7.6/ 7.3 84 77 6.3
7.0 60 2.2 1 66 21 39 7.8  7.50 83 7.5 84
57 64 27 33| 5 16 40 6.7 7.1 7.8 7.2 9.7
63 7.1 46 41 54 85 32 |, 69 7.3 81 7.5 6.3
6.8 7.1 Lo 77 14 65 25 82 72 43 .82 9.2
61 7.3 2.5 4 34 98 89 7.7 68 80 92
6.3 2.5 4.6 65 F ] 64 8.5 89 79 7.2 .80 9.2
6.6/ 4.6 6.9 110 38 39 51" 82 7.9 7.0 80 87
2.9 3.0 10 78 Jeeee... 30 15 82 77 79 80 80
3.2ecoen. 3.9 46 |....... 30 |...... 8.5....... 8.4 82.......

e



74 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNTA.

Combined daily discharge, in second-feet, of San Diego River and flume near Lakeside,
Calif., for 1907-1916—Continued.

Day. Oet. { Nov. | Dec. | Jan. | Feb. | Mar.s| Apr. | May. | June. | Fuly. | Aug. | Sept.
5.9 5.3 6 63 135 139 43 19| 10 6 8
5.5 4.6 6 50 125 124 42 17 10 8 9
4.8 2.7 5 58 105 107 41 17 11 268 7
5.0 .3 3 239 111 N 40 16 12 133 5
5.5 1.9 2 148 106 109 39 11t 12 . 133 6
.8 5.3 1.5 2 113 105 129 28 gl 11 10 7
.3 4.6 2.9 2 113 105 105 38 1wl 12 7 9
.1 4.3 5.5 211,320 100 104 37 17 12 7 11
.9 4.5 5.5 3 At 75 104 36 6] 11 7 9
.7 4.8 4.6 6 172 72 104 35 5] 11 8 8
& 6.1 4.3 6 288 76 105 34 16| 12 8 8
.8 6.1 3.2 6 289 75 106 33 151 12 8 8
.5 5.9 2.6 4 815 55 100 33 13 12 7 8
.5 5.7 2.7 10 305 53 93 32 16| 11 10 8
.5 5.7 2.7 16 268 53 89 32 17 4 0 7
N 5.7 2.6 16 211 51 &5 30 18| 10 0 7
.7 5.5 3.7 16 218 56 78 29 71 10 [ 7
.6 5.9 3.7 14 172 57 74 29 iR 10 0 7
.6 6.3 2.8 11 150 55 71 28 18 19 7 7
.3 5.9 2.1 9 150 62 66 28 %] 10 8 6
.8 *4.8 1.9 o0 63 27 [ 10 9 i}
.6 4.8 1.7 135 58 26 13 9 9 8
1 5.3 1.6 164 55 24 12 11 9 R
.3 5.5 16 181 54 24 12 3 10 8
.7 2.6 1.4 153 Rl 22 12 11 10 8
2 5.7 2.7 1.0 108 50 22 12 10 10 8
P £ 6.1 5.3 1.0 365 49 21 12110 9 3]
W 6.3 8.5 1.1 394 49 22 13 10 9 6
< S, 7.0 5.7 2.1 267 47 22 13 9 7 G
30 .. 7.2 5.5 2.4 192 46 21 131 kS 8 6
1 SO 7.0 ... 3.8 158 .. ..., 20 |....... 7 7 deeeiann
6 5 3 398 65 46 76 16 9 o 6.7 8.5
6 5 2 466 86 39 67 16 10 @ 7.8 9.7
6 6 2 358 70 30 7% 15 10 9 8.5 10.7
6 6 3 275 56 29 56 14 10 9 8.5 9.5
6 5 4 219 37 29 54 16 10 8 7.6 9.7
6 6 8 164 60 25 49 14 10| 10 8.3 4.8
6 7 9 149 50 30 57 14 10 9 8.0 1.3
] 7 8 149 56 32 54 13 9 8 7.6 8.5
6 7 6 120 56 32 40 12 g 7.4 7.8 9.0
6 6 230 159 56 28 33 1% 7 6.4 8.3 10.2
6 4 38 143 44 2 34 11 6 7.1 7.8 7.8
6 4 15 160 44 36 10 6 7.6 8.0 8.0
6 2. 13 124 38 25 83 10 8 7.8 8.7 9.2
7 1 13 106 32 14 59 10 g 8.5 7.8 9.7
7 5 12 107 30 14 52 1t 9 8.3 8.0 2.0
6 3 10 ] 37 29 40 i [ 8.3 8.5 8.5
6 3 9 359 28 23 36 g 9 7.6 8.7 8.8
6 2 10 180 36 25 4 8 7.F 8.7 8.3
6 1 9 1431 44 24 34 14 8 7.6 9.0 8.0
4 1 12 123 50 27 34 9 8 7.8 8.3 8.3
6 4 105 125 24 28 16 8 7.6 7.8 10. 4
5 6 101 89 56 29 24 10 9 7.8 8.3 10. 2
4 6 61 73 49 31 23 9 3 8.0 8.0 9.5
3 5 96 64 46 30 16 8 9 7.4 5.3 0.2
4 4 46 6% 46 2 15 8 9 8.0 6.7 8.8
6 6 30 9 9 8.7 6.9 8.3
8 6 30 91 g 5L 6.9 9.0
8 7T 1 3 14 g 7.1 5.4 &7
6 6" 257 13 8 6.4 5.4 8.0
5 5 26 [} 8 6.0 7.1 8.0
5 ceeeeed 25 10 }....... 6.4 83 feeenns .
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Combined daily discharge, in second-feet, of San Diego River and flume near Lakeside,

SAN DIEGO RIVER BASIN.

Catif., for $997-1916—Continued.
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SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Combined daily discharge, in second-feet, of San Diego River and flume near Lakeside,
Calif., for 1907-1916.—Continued
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SAN DIEGO RIVER BASIN, it

Combined daily discharge, in second-feet, of Sen Diego River and flume near Lakeside,
Calif., for 1907-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug.| Sept.
1914-15, .
3.3 2.8 3.3 116 252 66 356 76| 19 10 1.4
3.5 3.0 3.9 300 288 60 490 751 18.5 8.1 10
3.8 2.8 1. 2.3 911 288 52 515 73| 14.5 8.1 7.5
6.3 3.51. 2.5 295 288 50 540 741 12.5 9.9 8.5
2.5 4.8 3.0 142 252 48 | 1,300 751 11 9.3 9.0
2.5 3.8 3.2 98 236 46 587 66| 11 8.2 7.2
2.8 3.8 3.0 78 236 44 420 57 9.5 8.0 11
2.5 3.8 2.8 71 218 42 424 53| 12 8.0 8.8
1.6 4.6 2.1 57 204 42 408 51 13 8.5 7.2
1.8 4.6 2.2 270 171 42 292 43| 14.5( 10 9.0
1.8 3 2.0 1,580 207 42 454 431 14 9.8 9.0
1.8 5 2.2 6 162 42 256 411 13.5 9.2 9.0
1.8 2. 2.1 410 144 38 222 37 9.9 8.8 9.0
1.8 1. 2.2 346 127 38 222 36§ 115 7.2 1.9
1.8 1 2.3 186 112 40 208 381 11 7.7 1.5
2.0 1. 2.1 171 102 58 165 31 9.9 7.0 1.9
2.0 L 2.3 234 92 46 | 162 30| 1.5 7.2 1.9
2.0 2.3 202 90 46 250 30 8.3 5.5 6.0
2.0 ]....... 2.1 134 90 40 227 25 8.5 6.8 5.1
2.0 j....... 1.5 160 80 35 188 26 8.8 7.0 5.1
....... 1.6 282 38 156 24 8.3 7.2 6.5
4 3.9 216 73 208 140 24| " 8.3 6.8 6.5
....... 13 161 65 442 141 25 7.8 6.0 6.2
3.3 16.5 152 64 196 117 24 9.2 4.9 7.0
4.1 16.5 164 72 210 126 231 12 6.5 7.0
4.6 14.5 238 66 201 126 211 10 8.8 7.5
3.3| 17 164 64 141 113 19| 10 6.0 6.2
3.8 12.5 137 62 166 100 181 10 5.8 3.9
3.8|168 |-ee..-- 76 165 90 18| 10 5.8 4.3
411910 [---e--e 76 264 88 21 9.3 7.0 4.3
3.71284 fo-.-o- 66 §....... 86 j.-eunnn 9.9 T7.20cceanns
6.0 5.1 4. 425 168 76 40| 18,5 9.5 7.0
6.8 6.0 4. 265 167 70 38| 15 7.7 4.5
7.0 6.0 7. 162 70 381 13.5 7.2 3.9
7.0 6.0 7. 280 163 68 381 14 8.0 4.9
7.0 6.0 8. 332 154 67 36| 156 6.8 7.8
7.2 7.5 7.2 305 149 65 331 12 6.5 7.5
7.2 8.5 6.5 210 144 63 2901 13.5 6.8 5.1
7.2 4.5 6.5 232 134 60 321 4 7.0 5.3
7.0 3.0 6.0 232 134, 59 311 12 7.8 5.8
7.5 5.3 10.0 190 138 60 31} 12 7.0 7.0
7.5 3.2 115 190 141 60 30| 11.2 6.5 7.5
7.0 4.1 9.5 178 141 67 281 12 6.2 7.2
7.0 3.9 3.2 202 144 66 28| 12 6.0 7.0
7.5 3.4 5.1 192 134 58 26 | 15 7.2 7.0
7.5 3.4 5.1 182 122 54 17 6.5 7.0
7.0 3.5 2.6 196 108 57 26 19 6.5 6.8
6.5 3.4 2.3 182 100 49 22| 14.3 7.0 7.8
7.5 3.4 1.8 142 98 49 201 115 7.8 8.8
3.5 3.5 1.8 139 48 271 1L5 9.2 9.2
5.1 3.5 L7 269 88 541" 251 11.5 9.5 14.5
3.5 4.9 1.9 402 86 54 261 11.5 9.5 13
6.0 5.1 2.4 395 86 53 281 10 6.8 14
6.0 4.9 1.4 . 434 87 53 25 9 6.0 11.5
6.0 4.9 1.4 352 86 56 22 9 6.5 8.0
6.0 4.9 2.9 344 87 56 22 9.5 5.3 12
6.0 4.7 2.9 385 84 53 20 8.5 14.5 12.5
6.0 4.7 7.0 330 85 52 20 7.3 9.5 12.5
6.0 4.7 6.5 215 83 46 20 6.5 8.2 11.5
5.1 4.7 1.9 5 81 45 21 7 7.0 11
5.1 4.7 2.8 175 79 44 20 7 6.5 14
510 1.7 160 |....... 42]...... .8 5.8 ... oe
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SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Combined monthly discharge of San Diego River and flume near Lakeside, Calif., for 1907~

1916.
Discharge in second- Dmchar%e in seeond-
feet. &f;}qﬁ eet. %{un-}off
in totalin
Month. omt L-I - af'gr&) Month. , N . ?cre-
axi- mi- et). - eet).
mum. | myum, | Mesn. mum, | mam, | Mean. )
1911-12. )
1,050 35 | 188 11,600 | October......... 22| o0| o008 5
261 37 90. 5 5,030 {| November....... .0 -0 .00 0
913 62 | 246 15,100 }| December ... . - 3.0 ol 13 8
326 79 185 9,820 | January......... 3.0 .0 .78 48
104 37 | 570 | 3,500 )| Pebrusry..Lllll] 18 9| 108 61
43 9.3] 24.4 | 1,450 || March...........| 289 2.0( 66.0 | 4060
5| 86| 102 319 49 | 122 7,280
14 6.3| 802 18.4] 457 | 280
05| 57| 921 16.2| 4.4] 100 595
we| s7] 78t 130
The period..|........d....o..foooo 8.7 0| 558 341
44| 16| 273 162
1907-8
October.........| 92| 29| 6.63 319 0| 218 | 15,800
Novemkl,)g ...... . lg. 3 . % 3.36
ecember. ... . 3.38 i
Jamuary.... ... 110 32| 219 Bal o] %
February....2000 306 | 25 | 82.6 33 il 28l
March... .01l w134 | 16 | 478 S R I R
April. 1111 a | 133|209 - AR
ay..oiiiiins 37 6.7| 14.2 2 1 u e 33
Jume N Tee| 63 728 % I
July 11T 89| 43| 758 22l Tel b o
Kugusto ..ol e2| 18| 7.20 w50 s T2 B
September....... 9.7 50| 747 dol ol is i
X . 2.62 161
The year....| 308 3| 19.0 g 81 282 S
1908-9, 52 0688 4,000
gcmbeli).ér ....... 8. g 4.6 6.76
ovember....... 6. 2.6 5.22
December....... 3.3 .3 2.74 2’8 -0 -64 39
January. oo 2,550 2| 2 S -8 9
ebruary........ 1,320 285 ¥ * ;
March... ... .. € 51 | 124" 908 g 1) 290
April. I 139 #% | 83.5 922 -7 | 120 6,069
. prd » | e 69 19 | 3L1 L, 1910
Fune.... 110000 19 9 | 17 36 (81 19.4 1 1,150
July. ..l 13 ¢ 10,4 36 811 16.1 990
Augasi. .o 000 268 0| 2.6 3 ol % as
September....... 11 5 7.40 58 33 459 989
The year....|2,550 0| L0 h.4) 28| 3.8 231
0. The year....| 922 0 20.1 | 13,600
ctober_ .. _..... 8 * 3 5.87
November....... 7 1 470 6.3 161 2.32 143
December ... .. 20 2 | 313 5.0 -0 181 108
January.........| 466 50 | 159 4.6 0 -99 61
February........| 125 28 51.2 910 L5 48.6 2,990
Mazch.. 196 7 46.9 1,580 57 282 15,700
April... .. 83 9 39.8 288 62 142 8,730
Moy ot s | 19 442 35 | 101 6,010
June. ... 10 6 8.68 0 8 | 289 17,800
July.. .. - 10 8 7,89 76 13 39.9 2,370
o w L) 5 5| | e
premuer o 8.% 11 14] 63t 375
1 3t 1,580 70776.5 | 55,400
.0 7. 7.5 3.5 6.35 390
9 iz 85| 30| 471 250
18| 499 15| La| 474 21
2.5 1.y | e21 l{Japuary........ oo ]iean.ns 2,420 148,000
13 | 9.6 1,530 | 202 | 381 20,800
2% | 0.8 434 | 139 | %81 16,000
8 | 353 167 79 | 117 6,060
27| %2 % | -4 | st2 | 3,70
2] 418 " % | 2n.¢ | 1680 -
0| 347 1850 65} 1ng 732
0] 519 45| 53] 74 461
0 3.05 15| 39| 872 519
The year....| 660 01 21,8 15, 500 The year....|....cooofeoeannn 276 201,000
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SAN DIEGO RIVER NEAR SANTEE, CALEF,

Locariox.—In tract T, El Cajon grant, at old Mission dam, below Spring Canyon and
fust abeve Oak Canyen, about 43 miles west of Santee, San Diego County.

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

ErLEvaTioN.—About 275 feet above sea level. ‘

REcORDS AvAILABLE.—May 25, 1912, to September 30, 1918 (record mot comiplete).

Gace.—3taff in two sections installed Dreecember 12, 1916; lower section belted to
upstream face of old dam near left end; upper section fastened to large sycamore
tree on left bank just abeve dam. Original gage was at same datum and at prae-
tically samne site except that low-water section was at right of break in dam. Gage
datum 266.42 feet above sea level. .

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

CBHANNEL AND cONTROL.—Bed composed eof samd; shifting. The old dam serves as
part control. May 10, 1913, a concrete weir, having steel plates for erest and sides,
wag installed at old break in dam. This weir was partly destroyed by drift
February 2, 1915. The flood of January. 1916, wrecked weir and csused some
change in control near left bank. (See PI. XVIIIL. 4. p. 493.)

EXTREMES OF DISCHARGE.—1912-1918: Maximum stage recorded, 25.1 feet January .
27, 1916 (discharge, 70,200 seeond-feet); no flow for several months each year, ex-
cept for-a small quantity of ground water that rises to surface at dam.

Diversions.—See San Diego River at Lakeside. Water for irrigation is pumped from
wells along the river below Lakeside.

RecuLaTION.—None except as noted for station at Lakeside. (See p. 65.)

Accuracy.—Stage-discharge relation fairly permanent. There have been minor
changes in control but all are covered by rating curves f#rly well defined except
for flood stages. Gage usually read to half-tenths once daily. Daily dis-
charge ascertained by applying gage height to rating table. Records good for
periods in which gage was read regularly.

CoorEraTION. —Gage-height record obtained in cooperation with Chgrles S8ampson,
general manager, La Mesa, Lemen Grove & Spring Valley Irngatmn District, and
Ed. Fletcher, manager, Cuyamaca Water Co.

Discharge measurements of San Diego River near Santee, Calif.. for 1912-1918.

2 Dis- Gage | Dis-
Date. Made by— hgﬁ& charge. | Date- Made by— hgﬁt. charge.
1912. » 1915. Feet. | See.ft
May 1 Jan. 22| Leeand Sleepy........ 8. 17
: Jan. 29| F.C.EBert. . .......... .26 [1,050
II 30 |..... [+ L, 2. 86 {1,980
25 | 3 |..... 0...... 11.30 | 492
June 6 Feb. 3 | K. B. Sleepy 3185 | 931
Aug. 17 81..... do...... 9.26' 1 112
Dec. 16 Mar. 4| F.C, Eber 10. 8 430
19 9.....d0n..... . 9. 77| 219
Apr. I | Ebert and Day ........ 7.8 55
1913. 3| F.C.E . | 7.8 51
Feb. 18| R w,hay, 7.37 1 28
May 18 | F.C. 9.8 | 219
June 2§ | McClung and Ellis 7.70 ] 4
' Fuly . Eb 6:77| e.t
Aug. T l..... 8. 36 e, 05
Dee. 91|..... 7.62 a.1
2 3t |..... 7.62 a.1
1916,
929 Mar. 12 835 206
271 8.42 | 238
23 - || Apr. 13 8.07 | 155
9.2 7.77) 122
69 21 7.33 69
49 Apr. 26 7.28 76
2.9 May 8 6.77 36
a. 1 27 6.58 25
@.3 June 12 5.78 1.8

a Estimated.
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Discharge measurements of San Diego River near Santee, Calif., for 1912-1918—Contd.

Gage Dis- Ga; Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
1916. 1918. Feet. | Secft.
Jupe 28 Jan. 3.84 0.2
July 16 Feb, 3.84 .
Aug. 29 Mar. 3.88 .26
Dec. 19 3.85 .2
5. 38
1917. 10. 11 {1,070
Jan. 22 11.10 |1, 810
23 12.85 (7,810
Feb. 15 12. 20 |4, 950
19 10.95 |1,750
20 8.40 | 500
Mar. 12 1 7.10 | 191
: 29 May 8 4.00 1.1
Apr. 18
20 85
May 23| F.C.Ebert............ 5. 24
June 28 | D. A. McClung......... 3.94 .3
Dec. 23 | F.C.Ebert...._....... 3.82 .1 .
a Estimated.

Daily discharge, in second-feet, of San Diego River near Santee, Calif., for 1912-1918.

Day. May. | June. Day. May. | June. Day. May. | June.,
. 1912,
1.7 2 .l
@. 0 22 i
.9 23
.9 P
.4 25,
.1 26. . it 14 PR
.1 7 S 4 ... .
.1 28, i 7.8 e
.1 29, o 7.8 . ...
.1 30 i 7.0 ...,
123 S 7.0 ... .
Day. Dee. | Jan. | Feb. | Mar. | Apr. Day. Dec. | Jan. | Feb. | Mar. | Apr,
1912-13. 1912-13 r :
1 0.3 14 26 28 ) 1 T 0.1 0.2 0.3 12 0.2
.38 5 16 24 17 e .2 .3 10 .2
.3 5 9 24 18 e .2 .3 7 .2
.3 4 8 21 19 .3 .2 .2 3 .2
.3 5 8 18 20 el .2 .2 3 .2
.3 7 8 16 -2 .2 5 .2
.3 5 6 14 .2 .1 10 -1
.3 5 6 10 .2 .1 10 .1
.3 2 5 6 .2 .1 38 .1
.3 .3 5 3 .2 .1 38 .1
.2 .3 5 1 .2 .1 46 S
.2 20 12 . .2 .1 38 .1
.2 5 18 . 4 26 28 .1
-2 7 31 5 28 .1
.20 12 28 12 34 .1
26 31 |..c.nn .
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Daily discharge, in second-feet, of San Diego River near Santee, Calif., for 1912-1918—Con.

Day. Jan. | Feb. | Mar. i Apr. | May. Day. Jan, | Feb. | Mar. | Apr. | May.
|
1913-14,
0.1 6 0.1 0.2 7.6
.1 .1 .1 7.6
.1 -1 .1 7.6
.1 .1 .1 5.4
.1 .11715 5.4
.1 .1 12,300 3.2
1 ST 3.2
.1 L1418 3.2
1 1244 2.3
.1 .11 150 2
.1 50 1.5
.1 930 2
.1 370 4.1
.1 116 6.7
.1 40 9.1
* 26 20
Day. Jan. | Feb. Feb. | Mar. | Apr. | May. | June.
} 5
1914-15. ! 1914-15,
1 0.1 209 | 738 641 515 41 ) 0.1| 289 167 39 | 141 1
.111,840 | 660 59 | 830 37 17. . 1] 334 142 34| 155 4
.1 11,160 { 450 54| 970 | 34 ) 2. JAR .11 380 130 29 | 269 6
.1 | 570 | 465 51 11,320 | 30 19cciiinnn.. .11 310 119 22 1 250 9
.1} 332} 355 45 12,120 | 27 20.cinien.. 1] 4801 109 70| 186 | 11
.11 2501 33 39| 895 20 1 R .1 530 99| 119 | 128 | 14
.1) 185¢ 289 36| 6la| 14 22icieia.. | 18 380 801 430 | 104} 12
.1] 1207 232 34| 570 | 13 P2 S, 1.9 ] 269 72| 319 941 10
L1 105 206 %9 4651 11 .7 S 1.0{ 215 72| 430 75 8
J11 710 | 198 6] 405 | 10 b2 T, .51 465 72| 212 66 6
.113,410 | 310 2| 355 8 b+ .21 289 64 | 167 58 4
.1 1,060 | 263 2 | 289 7 b7 .17 232 64 | 142 66 2
.1]7°638| 228 32 234 5 < T, .11 198 64 | 109 58 .1
1| 4651 196 2| 202 4 ;. D 1,000 |...... 80| 263 51 .1
.1 332} 181 30 170 3 30. ... 2,060 |...... 721 550 48 .1
! 3. ... 500 |...... 68 ]...... 44 f......
|
Day. Mar. | Apr. | 'May, | June. Day. Mar. | Apr. | May. | June.
L
1915-16. 1915-16.
............... 199}, 48 16 108 24 1.5
2erincmnenannn 199 ;! 45 15 96 26 1.5
cese sescoennad 19131 43 13 91 27 1.0
L R 191, 41 12 86 24 1.0
........... vee- 183 39( 10 8t 0 10
[P P 17611 36 9 76 28 .5
8 76 27 .5
6 72 26 .5
5 72 24 .1
4 72 24 .1
3 24 .1
2 24 .05
2 22 .05
2 21 .0
1.5 * 19 .0
18 {aeuee...
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Daily discharge, in second-feet, of San Diego River near Santee, Caltf., for 1912-1918—Con.

Day. Dec. | Jan. Feb. | Mar. | Apr. | May. | June.
1916-17.
89 65 170 47 50 33
155 59 116 47 44
118 53 84 42 42 19
98 50 80 40 40 17
80 44 80 33 37 16
65 42 80 33 33 15
2 42 80 33 30 14
80 40 72 31 27 12
72 37 89 37 40 9.5
136 42 116 76 42 7.5
50 40 89 59 . 33 6
48 42 89 50 29 4.8
47 42 80 50 27 4.0
59 42 94 44 22 3.2
126 42 89 37 19 3.0
118 37 84 430 17 2.8
118 89 80 340 16 2.6
147 158 59 194 29 2.4
218 142 59 102 44 2.2
308 126 59 112 32 2.0
267 116 59 89 27 1.8
194 147 5 80 24 1.6
107 980 59 65 24 1.4
98 374 50 65 22 1.2
M 280 53 62 56 1.0
89 254 50 53 47 .8
89 218 53 47 40 .5
84 194 50 50 42 .3
........ 42 53 40 .2
72 f . 42 53 37 .1
68 1. ...... 44 |0 .. 35 ...,
Day. Dec. } Jan. | Feb.| Mar. | Apr. | May. Day. Dec. | Jan. } Feb.| Mar. | Apr. | May.
t
i
1917-18. 1917-18.
1 2| 38 2 |16 ! 201 51 een
.2 35 -2 I (SRR RN P . 1 T T 3 P
.2 32 b2 | I & JUN [ PN S 3 o A - N S
.2 30 2 | £ TR (AR I - T S N N P,
.2 30 Yo 200l 4 4Ll
.3 28 1
.3 21 1
.5 18 1.1
.2 16 i......
.2

Note.—Daily discharge determined as follows:

1912-13: Dec. 29, 1912, to Jan. 27, 1913, estimated; Jan. 28 to Feb. 28 and Mar. 11 to Apr. 5, 1913, from
fairly well-defined rating curves; Mar. 1-10 and Apr. 6-30, by shifting-control method.

1914: Jan. 1-26, estimated. Gage-he?ht not recorded Feb. 6, 10-19, 25 to Mar. 1, Mar. 3-5, 7-15, 22, 25,
27, and Apr. 6-8; discharge interpolated. Discharge for remainder 0f1914 from well-defined rating curve.

1915: Jan. 1 to Feb. 2,from well-defined rating curve; Feb. 3 to June 30,{rom fairly well-defined rating
eurves. Gage height not recorded Jan. 24-28 ¥eb. 7 and 17, Mar. 24and 31, Apr. 2, 7,12-13, 15, 17, 20, May
30to June 4, June 6, 7-15, 17-20, and 22-30; discharge interpolated.

1915-16: Norecord Oct. 1, 1915, to Mar, 29, 1916. Gage not read Apr. 29 to May 7, May 9, 11, 15, 17, 21,
23, 25, and May 28 to June 30; discharge interpolated.

1916-17: Gagenotread Dec. 22-24, 28, 30, 1916, Jan. 2, 4,7, 12, and June 15-20, 1917; discharge interpolated.

On days for which discharge is not given, except for periods explained above, there was no flow except
small quantity of ground water rising to surface just above dam.
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Monthly diseharge of Sen Diego River near Santee, Calif., for 1912-1918.

Discharge in second- Discharge in second-
feet. (}t“ﬁfﬁ feet. I?un.(iﬁ
otal in total
Mouth. rot | o ?92’;3‘ Month. ot | an i? atc)m_
axi- ini- . AXi- ini- eet).
mum. | mum, Mean. murn, | mum, Mean.
' -
1912-13. 1915-16.
0.05 3 i March 30-32..... 2151 199 207 821
1 61 April....___ . 198l st {121 7,200
2 12 || May.. . 48 18 28.8 1,770
1.72 106 {| June............. 16 .0 3.88 231
3.75 208
17.2 1,060 The period..|........|......|........ 10, 000
5.64 336 |
.05 3 1916-17.
% 3 1| December 10-31.. bl 25| ees | Lo
August___ 05 3 ( ! 5,830
September....... 05 3 g?g % 1?2 7 Z’gg?
. el
The year.....| .. S @) a1 | e L
1913-14. | 33 .1 ! 6.83 486
January......... ®0| .1 45| 3,040 The period...| ... ..o |oeoo... looeenes 28,000
February.. ..} 2,300 I R Vi 9,720 :
March........... W, L5 23 1,410 1917-18. |
. B Iall 6.1
The period..|........ S P 14,200 l o % iz' 3
a. 1.1
1914-15. b | 320 (19,700
7,260 Co121 | 720
31,300 'oae.T 43.0
13,000
6, 900 28.3 |20,500
23,300
696
t
82,500

a Jstimated.
SAN DIEGO RIVER AT SAN DIEGO, CALIF,

Location.—At highway bridge in Block 391, Old Town subdivision, city of San Diego
San Diego County, about 1} miles above mouth. Station hasalso been maintained
at Murray Canyen ford, in Ex Missien San Diego grant, about 33 miles north of
San Diego and 2% milesabove station at highway bridge. .

DramacE.—434 square miles: 431 square miles at Murray Canyon ford (measured on
topographic maps).

Exrevarion.—Sea level.

Recorps AvamasLe.—October 1, 1912, to December 19, 1914; January 1-31, 1916.
At Murray Canyon ford, December 20, 1914, to September 30, 1915.

Gaer.—Staff on left bank at highway bridge. At Murray Canyon ford staff was in two
sections just above ford; lower section in center of channel; upper section on left
bank. Gagesnot at same datum.

DiscHARGE MEASUREMENTS.—Made from highway bridge at Old Town or by wading.
When measurements weré made from bridge, during 1914-15, frequent readings
were also made at Murray Canyon gage.

CHANNEL AND cONTROL.—Sand; shifting. The concretedriveway builtacress channel
at Murray Canyon served as a part control but results were not very satisfactory as
sand collected on the concrete.

EXTREMES OF DISCHARGE.—1912-1916: Maximum stage recorded, 19.3 feet (gage at
highway bridge) January 27, 1916 (discharge, 75,000 second-feet); no flow for
several months each year.
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Diversions.—See San Diego River near Santee.

Mission Valley above station.

wasted into Pacific Ocean.
RecuraTiON.—None except as noted for station at Lakeside,

Accuracy.—Stage-discharge relation not permanent.
defined except for flood stages.
frequently during floods.

SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Water is pumped fiom gravels in

Record at this station shows quantity of water

Rating curves usually well
Gages usually read to hundreths twice daily; read

Daily discharge ascertained by applying mean daily
gage height to rating table or by shifting-confrol method; for January, 1916,
taken from a hydrograph drawn through discharge measurements and conform-
ing in general shape with that determined for San Luis Rey River at Oceanside.
Records fair.

Discharge measurements of San Diego River at San Diego, Calif., for 1913-1916.

. Gage Dis- - Gage | Dis-

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

1913. Feet. Sec.-ft. 1915. Feet, | Sec.t.

Mar, 14 | F.C.Ebert...cccoeeui | 0 Apr. 3| Ebertand Keenan.....| 2.38 55

26 | W.S.Post....... 6.44 7.6 19 | W. D, McFadden...... 1.92 17

28 | E. W.Case....... 6. 64 15 May 5| Isbell and McFadden...] 9.71 1,130

Apr. 81]..... [¢ 7 6.25 1.1 20 | F. Q. Fhert............ 2.90 187

14 | F.C.Ebert.....ccc.... 6.01 05 June 2| D.L.Lee...e.......... 2,42 65

21 McClung and Ellis..... 1.90 1

1914. Aug. 1| F.C.Ebort.e.ceeeeoaac|eeann.. 1]

Jan. 27 | W.S8. Post............. 7.56 1 111

29| F.C.Ebert_........... 7.40 | ‘114 1916

31 | W. E, Keenan......... 6.76 30 Jan. 17| R.H.Day............. 13.55 {a10,400

Feb. 2| F.C.Ebert_ ........... 6, 46 9.8 17 ..., do. eeenmamaocaaias 13.45 1 10,100

3| W.E.Keenan......... 6.36 5.8 18 .40 13.34 | 7,380

7. L4 T 6.18 .2 19 | Ellis and McFadden. 12.1 | 8,650

17 |..... A0l 6,134 ....... 20 §..... 0. e 9.1 | ¢2,180

19 | Raylor and McFadden.| 6.58 18 21 W D McFadden...... 7.8 1,820

20 | Hickok and Keenan....| 9.15} 688 22 [..x.. A0 caaaaeiaaiaa 7.1 1,270

Mar. 5| W.E.Keenan......... 6. 67 54 28 Elhs and Day......... 9.9 | 11,100

b3 FRPIN L+ Lo 6.56 37 29| R.W.Day............ 9.98 , 560

19]..... A0 ceeiiiciaaaes 6.25 9.7 || Feb. 5| W.D. McFadden...... 9.5 1,100

27| F.C.Ebert.....c....... 6.15 2.4 Mar. 18 McGlaShan and Ebert..] 9.55 190

28 | W. E. Keenan......... 6.20 4.2 T.P.EIliS..coveoao.o.. 9.64 305

May 9]..... {7 A 6.13 1.3 | Apr. 3| R.W.Day......c...... 9. 60 232

17 |..... do ceeeeritanaaaaaas 9.43 104

1915. 22).....d0 e 9.38 102

Jan. 29 | Lee and McFadden... 9.09{ 574 May 10 McClung and Culver...] 9.14 29

20 0....40 . een 9.74 | 955 June 8| ....d0...ceeeiiaiii.... 8.37 .07

30| W. D McFadden...... 11,25 (2,380 Nov, 7| R. W .................... 0

Feb. 2 | Kecnan and Armstrong| 10.35 |1,690 Dee. 30 W D. McFadden ...... 8.19 14

F.C.Ebert............ 2.34 § 107 Nov. 7{ R.W.Day...........|........ 0

Mar. 9..e..00.uccucocacaaaann 3.02§ 250 Dec. 30 | W. D. Mc adden...... 8.19 14

@ Float measurement.

Daily discharge, in second-feet, of San Diego River at San Diego, Calif., for 1912-1916

Day. Mar. | Apr. Day. Mar Apr. Day. Mar Apr.
1912-13. 1912-13. 1912-13.
) 4 8 0.05 J
2 e 5 .05
[ ; .05 3(75 ..............
L e B | I A AR | 7 (N
[ 4 IR (57
L0529 el
A . L05 1130
N [ 30 W05 131
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Daily discharge, in secbnd-feet, of San Diego River at S8an Diego, Calif., for 1912-1916—

Continued.
Day. Jan. | Feb. | Mar. | Apr. | May. Day. Jan. | Feb. | Mar. | Apr. | May.
1913-14., 1913-14,
| 22 82 20 [oennn.. 16 - ) RN
12 75 18 22
7 13 |oeennns
4 62 13 |.oennns
2 55 9 lieennns
1 49 [ (71 TP
1 43 [ 3 P
1 38 7 PO
0 32 ) R
0 27 [ PR,
0 22 [1 1 PR
0 22 {120 RPN
0 18 0l......
0 18 O.......
15..... 0 13 (1} P
22 [erecos]ocennns
Day. Jan. | Feb. | Mar. | Apr. | May. | June. Day. Jan. | Feb, | Mar. | Apr. | May. | June.
1914-15, \
) O 3 425 55| 385 74 405 | 155 171 200 12
b7 P 1,310 | 740 451 530 74 385 { 145 231 165 10
F: T I ,120 | 640 40 | 425 74 365 | 130 261 215 2
[ Z N P 1,110 | 465 38 1 555 70 3451 120 151 250 15
...... PR PR 425 35 (1,160 63 310 | 100 178 1
310 40| 885 55 740 90 5| 165 7
310 37| 780 53 485 85| 100} 160 .6
280 381 535 53 310 80 | 215 160 .4
245 40 | 468 42 2 751 215} 148 .3
235 37| 400 36 345 70 | 1851 135 .2
220 27 | 302 34 65| 1651 125 .1
210 20 28 80| 120 | 118 .1
195 15| 250 25 56| 1101 110 .1
185 161 215 22 65 [ 110 '
170 16 | 215 16 60 | 170
60 |......
Day. Jan, Day. Jan. Day. Day.
1915-16.
1,760
1,310
1,380
1,260
1,280
3,000
38, 000
13,200
5,980
2,750
1,280

Note.—Daily discharge determined as follows: 1913: Mar. 26 to Apr. 15, from well-defined rating curve.
1914, 1915: Jan. 28 to May 2, from fairly well defined rating curves. Jan. 29 to June 28, from fairly well
defined rating curves and by shifting-control method. 1914-15 from four well-defined rating curves appli-

cable for short é)eenods and by shifting-control method. ' .
1916: Water began flowing early in morning Jan. 17; crest of first flood at midnight Jan. 17; crest of second
{u% failed at 2.20 p. m. Jan. 27 Stream dry for days for which

flood at 7 p. m Jan. 27; eoncrete highway bn'd%e
discharge is not given except May 3 to 8 and 10 to 14, 1914, for which no record was reported.
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Monthly discharge of San Diego River at San Diego, Calif., for 191-1916.

Discharge in second- Discharge in second-
feet. Runioﬁ feet. Rm.loﬁ
(totalin (total in
Month. N fsort(;_ Month. M N fscr o
axi- ini- eet). axi- ini- eet).
mum. | mum. | Mean. mum. | mum, | Mean. )
1914-15
0 1.7 105 || January......... 2,240 0] 136 8
0 1.54 92 || February........ 2, 100 , 672 37,3060
March........... 740 55 1 209 12,900
0 27 197 | April. ... ... 215 5 66.1 3,930
May.. ..ol 1,160 74| 316 19, 400
June............. 74 0 25.4 1,510
0| ad.6 2,740
0| 186 10,300 The vear.....| 2,480 0| 115 | 83,400
6| 25.6 1,570
0] 29 173 1915-16. | ]
L1 PR January......... 75,000 0 I‘!, 160 213,000
The period...| 1,820 0| 2.6 | 14,80 !

BOULDER CREEK NEAR JULIAN, CALIF.

-

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

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

EvLevaTtioNn.—About 4,650 feet above sea level.

RECORDS AVAILABLE.—June 19, 1912, to September 30, 1918.

Gace.—Vertical staff fastened on right side of weir box, 3} feet above weir. Zero at
elevation of crest of the 6-foot Cippoletti weir which is 100 feet below outlet
gates of reservoir. Read daily by an employee of the Cuyamaca Water Co.

DISCHARGE MEASUREMENTS.—Made by wading near weir. On account of velocity
of appreach it has been necessary to rate weir.

CHANNEL AND CONTROL.—Cippoletti weir acts as permanent control.

EXTREMES OF DISCHARGE.—1912-1918: Maximum stage not known; maximum meaa
daily discharge recorded occurred January 28, 1916 (discharge, 1,877 second-
feet); no water is released from the reservoir except when needed for Cuyamaca
Water Co.'s flume.

Drversions.—None.

Rrcunamon.—Flow completely regulated hy operation of outlet gate of reservoir.
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, increasing the capacity of the reservoirio 11,400 acre-feet.
The present dam is 635 feet long and 41} feet high, with an inner slope of 2:1and
an outer slope of 13:1. From the reservoir the water flows 124 miles down the
natural channel of Boulder Creek and San Diego River to the intake of Cuyamaca
Water Co.’s flume.

Accuracy.—Stage-discharge relation permanent except when changes are made in
weir. Rating curves well defined. Gage read to hundredths daily with addi-
tional observations when reservoir gates are changed. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Record excellent

-~ when discharge does not exceed capacity of weir.

CooprerAaTION.—Records of daily discharge for 1916, 1917, and 1918 furnished by
Cuyamaca Water Co., Ed, Fletcher, manager.
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Nore.—No water released from Cuyamaca reservoir except as shown by tables.
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Monthly discharge of Boulder Creek at Cuyamaca reservotr, near Julian, Calif., for 1912—

1918.
Discharge in second- Discharge in second-
feet. le.loﬁ feet. (lei(}ﬂ
total in totalin
Month. — T ( e Month. - - | e
axi- ini- aet). axi- ini- feet).
mum, | mum, | Mean. mum, | mum, | Mean.
1912. I 1915-16.
June 19-30. ... .. 9.5 i 3.7 7.70 183 §| October.._...... 7.8 5.6 6.57 404
July ... 12 ! 5.5 9.45 581 || November... ... 6.0 .0 2. 06 123
August.... ... 12 | 0! 824 507 || December......_. 3.3 .0 .22 14
September....... 751 3.7 4.80 286 || January......... 1,880 L0153 9,410
1912-13. : February. ...} 329 0] 421 i 2,420
Qetober. oo g6l o s ) AR L1 Y B 3R
e 3:1 [ :8 B 181 September. 111 TR 18| s ‘ 270
2.1 . .57 33 - von
1.3 0 31 2 The year...[1, 880 0 1R.9 ‘13,700
12 1.3] 6.
10.6 55| 8.7 2.5 .0 1l 6.8
7.5 591 6. 6.9 .0 .73 43.4
8 2.4 5 2.9 g.g 8.20 | 504
9.1 81 836 514
12 DX 29| 86 890 ‘ 530
October_........ 4.2 .4 1.85 114 The year. .. 9.9 .0 2.21 | 1,600
N(ivemhen § 8 .06 4 1917-18 !
uly....... 7. . 4. 48 275 T -
s : October.......... 8.9 2.61 6.10] 3%
August.. 8.3 01 5.09 313l November.......| 9.1 00 3.14, 187
September.......| 56| 23 357 212 | December. . 3.3 0| el 3ns
The year...| 8.3 0] 127 918 {?azgmy. f»i‘ 7 .g " go ‘ (ﬁ.s
1914-15. obruary.- - . “ ot
October. ... 3.3 o] L 100 |f May....oo.oo 47 0y .90 -3
Jov - % Me............. 7.2 .0 5.43 323
I\ol\_ember ....... 7.4 .0 .82 49 Tly.. ... 1.6 721 10.6 | 652
i o B sU 2B 18 August I 16| 1L6| 116 | 713
September.... ... 2.6 1.2 8 54 359 | September.... ... 11.6 . 7.5 8.93 531
Tlhe year...| 12 0| Lez| L0 | The year...| 24 0| 496 3,500

NorE.—No water released {from Cuyamaca reservoir in months for which dischargs is not shown. The
totals therefore represent records for full year.

BOULDER CREEK AT MOUTH, NEAR LAKESIDE, CALJF.

Locatron.—In NW. % sec. 12, T. 14 8., R. 2 E., just above junction with San Diego
River, about 14 miles northeast of Lakeside, S8an Diego County.

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

ELEvaTION.—ADbout 800 feet above sea level.

RECORDS AVAILABLE.—August 12, 1912, to January 26, 1916.

Gaae.—Vertical staff, installed March 1, 1914, on right wing wall of weir box, 300
feet above mouth of creek, at same datum as gage destroyed by flood in January,
1914, When the station was established a weir without end contractions was
installed. The gage, which was fastened to left side of hox. was at same elevation
as crest of weir. Weir board was removed November 9, 1912, and gage readings
were obtained by measuring from a reference point until January 22, 1913, when
a vertical staff was installed on left bank in pool above weir box; datum, 2.0 feet
below original gage.

DrscHARGE MEASUREMENTS.—Made from foot plank over lume or by wading.

JUHANNEL AND CONTROL.—Sand, gravel, and boulders; fairly permanent. The weir
box acts as a control. Both banks are fairly high and not likely to be overflowed.

EXTREMES OF DISCHARGE.—1912-1916: Maximum stage recorded, 7.00 feet January
18, 1916 (discharge, 345 second-feet); no flow July 2 to 8. 1914.

Diversions.—None.

RrcuLatioN.—Water is stored at Cuyamaca reservoit and released during low-water

’ period. See Boulder Creek near Julian.

Accuracy.—Stage-discharge relation fairly permanent. Raging curves well defined
below 80 second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table. Records
good for medium and low stages; high-water records fair.
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SAN DIEGO RIVER BASIN,

Discharge measurements of Bonlder Creck at mouth, near Lakeside. Calif., for 1812-1915
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Daily discharge, in second-feet, of Boulder Creek at mouih, near La
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SAN DIEGO RIVER BASIN, - 93

Daily discharge, in second-feet, of Boulder Creck at mouth, near Lokeside, Calif., for 1912
1916—Continued.

Day. Oct. | Nov. | Dec. Jan, Day. Oct. | Nov. | Dec. | Jan.
~
44] 48] 25 3.1 55| 15| 5.0 e
48| 48| 23 3.3 65| 14| a7 25
50| 50| 28 48 48| aol| 32 301
50| 50| 7.0 3.8 46| 42| 28 232
48| 50| 90 414 44| 43| 25 204
44| 30| 25 218
50| 60| 38 6.0
55| 55| 32 5.5 til 23 %3 b
60| 23| 25 42 i %3 22 S
60| 23| 21 41 23 21 5
65| 36| 24 7.5 -

. 44| 26| 22 194
70| 21| 2i| = 44| 26| 22|ecnion.
65| 24| 2ol 13 wa| 25| AN
55| 1o| 20 9.0 4| 25| 21|l
50| 15| 37 7.5 44| 25| Zaflllll
55| 15| 90| 36 S R 37|l

QNO,I:,;E.E%aﬂy discharge determined as follows: Aug. 12 to Nov. 8, 1912, eompl.ned from weir formula
=3.33 3.
Nov. 9, 1912, to Sept. 30, 1914, from fairly well-defined rating curve.
Oct. 1, 1914, fo Sept. 30, 1915, from rating curve fairly well defined between 1 and 80 second-fect.
No gage-height record Jan. 29 to Feb. 28, 1914. -
No gage-height record Nov. 22-30, Dec, 5-9, 1914, and Mar. 16, 1915; discharge estimated.

Monthly discharge of Boulder Créek at mouth, near Lakeside, Calif., for 1912-1916.

Di; in nd-feet. Di i -feet.
scharge in seco: eet R(‘tg::;olﬂ scharge in second-feet. R(“nt;’l &
Al to
Month. Mox.- | Mini- inacre- Month. Maxt- | Mini- inacre-
mom. | mum. Mean, | feet). mum. | mum, | Mean. | feet).
1912,
August 12-31. 9.3 0.83 5.53 219 3.6 1.1 2.06 123
September... 5.6 3.00 4,20 250 8.0 .0 2.77 170
8.0 1.0 2.96 180
2.7 1.4 2.01 120
86 15 4,63 285
4.3 2.3 3.18 189
5.3 2.0 2.56 157 4.2 L0 1.99 122
12 2.0} 3.70 228 11 1.4 2.46 146
26 2.2 6. 64 369 8.0 15 2.71 167
18 8.0} 12.2 750 116 2.2 10.2 627
1 3.0 5.77 343 183 10 43.5 2,420
3.0 1.6} 2.34 144 48 12 24.3 1,490
9.5 2.5 5.14 306 76 7.41 18.1 1,080
8.0 2.5 5. 40 332 190 21 60.8 3,740
6.5 3.0 3.70 228 21 6.0} 11.4 678
4.6 1.8 3.23 192 17 3.1 5.24 322
9.4 4.7 6. 62 407
26 L5 4.86 3,520 9.6 4.7 7.1 423
1913-14. The year....| 190 L0 16.0 § 11,600
GOctober. . 3.6 L3 2.22 136
Novembe 1 1.1 2.05 122 1915-14.
December & 1.7 2.13 131 || October......... 7.0 4.4 5.05 311
January 1-28. 83 1.8 6.84 380 || November - 6.0 1.4 3.17 189
February.. PR PO e D December. ...... 9.0 2.0) 3.24 199
March 12 3.0 4.91 302 || January 1-26..... 301 3.1§ 64.2 3,310
April 19.5 2.5 4,64 276 .
May..oooevnn... 17 2.8 5.15 317 The period. .|....oc.foveiiiiennnnnns 4,010

CUYAMACA WATER €0.’S FLUME! AT DIVERTING DAM, NEAR LAKESIDE, CALIF.

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

RECORDS 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. Staff and water-stage recorder previouslty used were 500
feet below intake and just above sand box. Datum has always been elevation of
floor of flume. (See PL. IX, B, p. 60.) :

1 Previously called San Diego flume.




94 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

DiscHARGE MEASUREMENTS.—Made from foot plank across flume at gage. R

CHANNEL AND cONTROL.—The flume was lined with tar paper in 1914 to reduce
leakage.

EXTREMES OF DISCHARGE.—1912-1918: Maximum mesan daily discharge 51 second-
feet March 24, 1913. No flow for certain periods nearly every year.

AccuracY.—Stage-discharge relation not permanent throughout the period covered
by record on account of changes in flume. Several well-defined rating curves
have been used. When water-stage register was not in operation staff gage was
read to hundredths three times daily. Mean daily gage height determined
from gage height graph by inspection. Daily discharge ascertained by applying
mean daily gage heights to rating tables. Records good.

Cuyamaca Water Co.’s lume which diverts water from San Diego River 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. (See alsop. 99 and P1. IX.) Thissystem supplied thecity of San Diego
with water until 1906, when the Southern California Mountain Water Co. extended its
system to the city. The flume was again used to furnish the city of San Diego after
the floods of 1916, and it now supplies water for irrigation and domestic service. The
Capitan Grande Indian Reservation has a water right of 0.8 second-foot from this
flume. At the sand box, just below the gage, water is occasionally wasted into San
Diego River.

Discharge measurements of Cuyamaca Water Co.’s flume at diverting dam, near Lakeside,
Calif., for 1912-1918.

Dis- Gage Dis-
Date. charge. || Date. Made by— height. | charge.
1912, Sec.-t 1915, Fret, | Sec.-ft
May 1 40 eb. 24 1.69 32
24 . 4.6 25 1.69 32
24 . 8.2 || Mar. 3 1.67 31
24 16.5 4 1. 68 32
24 22 10 1.59 26
24 40 11 1. 60 26
24 49 17 1. 60 25
July 15 8.4 18 1.60 24
15 4.4 24 1.63 25
15 2.2 25 1. 62 26
15 14.5 |} Mar. 31 1.63 26
Aug. 16 7.0 Apr. 7 1. 60 26
Oct. 2 3.0 8 1.55+ 25
Nov. 9 3.3 14 1.10 15.6
Dec. 16 3.3 lflx } ég ég 9
2 .
Tan. 3 9.4 2)....d o8l
. 26 29 | Day and McClung...... .51 4.1
g May 12 | MeClung and Harritt... 1.68 22
22 9.7 19 1.65| 31
Feb. 16 4.4 -
1.68 30
Moy 13 do. o I B D Lo
ay 13 |..... 0 e . X 1.70 29
1914. . 1.59 25
Jan. 20 | Cuyamaca Water Co. .. .43 5.0 do. 1.48 21
20 [..... do......o.ae.l . .27 2.2 D. A. MeClung . 1.16 13.6
20 J..... do............ .70 11.7 }| July 10| F.C.Ebert...... W97 10.8
20 |..... do. . ........e. 1.15 25 Sept. 24 |..... do-.ooal .77 6.2
Mar. 10 | W. 8. Post........ 1.28 25 Dec. 8 |..... doeeeoe il 7 4.8
11 | C. E. Hickok...... 1.28 24
Apr. 71..... { P, .90 13.6 1916.
20| F.C. Ebert....... .57 6.0 Apr. 14 { F.C.Ebert............ 1.23 26
May 13 |..... [ 1+ R, .95 12.2 || May 24 | D. A. McClung 1.17 18.5
Oct. 16 ..., do.. P .32 1.2 || Dec. 13| F.C. Ebert 87 10.5
16 ... d0mn s 12 @ 13..... A0nnnninnnn 40 2.3
Oct. 17 |..... do.......... ... 0.36 15 22 (..... {4 1+ R 61 5.5
Dec. 23 | D. A. McClung......... .56 4.8
1915. 0 4
Jan. 7| D.A McClung.........| .43| 2.5 21 ek
13..... do.......... .43 2.3 '71 7'0
20 |..... do.. 43 2.1 1'02 13'4
27 |..... do.......... 1.18 17.5 . 40 2' 6
28 [..... do........ .87 10.5 N 82 9'3
Feb. 6| Lecand Ebert. .92 12.0 " .
14! W. 8. Post.... 1.74 34
17 | R. W. Day.. _76 8 1.33 22
18 1..... Ao .75 7.8 .02 12.2
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SAN DIEGO RIVER BASIN,

Daily discharge, in second-feet, of Cuyamaca Water Co.'s flume al diverting dam, near
Lakeside, Calif.. for 1912-1918.
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98 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume at diverting dam, near
Lakeside, Calif., for 1912-1918—Continued.

i
Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. 1 June. | July. | Aug. | Sept.
i !
| |
191718 | !
Towiaeein o] 6.5 3.7 3.0 3.7 9.6 26 8.3 7.4 6.1 9.8 10.5
2l 6.5 7.8 i 3.3 4.0 7.81 26 7.6 6.8 5641 10 9.6
2 2 6.6 4.6 . 3.3 9.8 6.8| 26 6.3 4.4 7.01 10 7.4
L 2 6.1 3.7"'. 3.4] 11 6.3 ] 26 5.7 4.0 8.7 9.3 6.5
1 2 6.1 3.8 6.1 21 6.1] 24 5.7 4.9 9.1 9.1 5.7
[ 6.1 5.2, 3.31 23 6.1] 19.5 6.3 4.3 9.3 9.8 6.3
i 6.1 7.6 3.1 22 10.5] 20 6.5 2.7 9.6 10.5 6.6
| J 6.3 4.9 1. 3.3 23 22 18 7.2 24 9.6 10 6.5
| 6.3 1.51. 3.4 25 29 18.5{ 10.5 4.4 9.8 | 10.5 6.3
b Ui B 6.5 4.0 3.6{ 25 29 18.51 10.5 6.5 9.6 10.5 8.3
B 6.8 3.0 3.3 25 20 17.5 8.7 5.6 9.6 10 7.4
120 el 8.0 3.0 . 2.9 25 13.5 | 18 8.0 6.6 9.6 10 8.7
J S 7.8 4.3 1. 10 26 18 18.5 6.3 6.5 9.1 19 10.5
Moo 7.6 5.2 9.3 26 14.5| 19.5 6.3 5.9 8.0 | 10 10
15, el 7.8 5.01. 4.6 26 2 17.5 5.7 6.8 7.2 10.5 9.3
6. e 7.8 5.0 3.1 20 ( 28 16 6.3 7.4 7.2 12 9.6
17l 7.2 5.0 1. 2.7 24 28 14 5.9 8.5 6.5 11.5 8.0
18 5.9 5.0 2.6 | 27 28 12.5 7.2 7.4 6.5 10 6.1
19l 4.4 4.4 ’ 3.0 1.8 26 9.1 8.3 7.6 7.4 9.8 5.6
b | 3.7 3.8 6.3 1.8] 12.5| 15 9.6 7.8 8.3 6.5 9.8 6.1
3.7 3.8 5.2 2.0 105} 25 10.5 8.0 6.8 7.6 9.8 6.3
3.7 4.0 4.8 2.0 27 12.5 8.3 7.8 8.7 9.8 7.2
3.7 4.9 4.6 2.0 23 28 11 9.1 7.0 9.3 9.8 8.0
3.7 5.2 3.6 2.0 25 12 7.0 7.8 9.6 9.8 9.3
3.7 5.4 4.0 2.0] 185 25 11.5 6.6 7.4 9.8 9.8 9.6
3.7 5.6 4.3] 16 27 10 6.6 6.8 9.8 9.8 9.8
3.7 5.7 3.8 17 26 9.6 6.6 6.3 9.8 9.8 9.8
3.7 5.6 3.1 7.0 26 8.3 7.2 6.3 9.8 W0 9.8
3.7 6.5 3.3 5.2 26 8.5 14 6.1 9.8 | 10.5 9.6
3.7 6.6 3.3 3.71. 26 871 13.5 6.5 9.6 | 10.5 10
3.7 |eenena. 3.3 3.7 26 f....... 7.8 ....... 9.6) 10.5 |.......

NoTE.~Probably no discharge during November, 1913.

Discharge Oct. 27, 28, 31, Dec. 6 and 7, 1913, and July 8-10, 1914, estimated. Norecord Oct. 1-2 and Nov.
17 to Dec. 22, 1914. No flow Jan. 18 to Apr. 7, Oct. 9, 1916, and Feb. 7-11 and Dec. 1-18, 1917. Discharge
July 24, 1918 interpolated.

Monthly discharge of Cuyemaca Water Co.'s flume at diverting dam, near Lakeside, Calif.,
Jor 1912-1918.

Discharge in second- Discharge in second-
feet. Run-off eot. Run-off
Month, | (totaling  ponth, (toialin
Maxi- | Mini- feet). Maxi- | Mini- feet).
mum. l maum. | Mean. mum. | mum, | Mean.
!
126 1 4,4| 8.63 514 35( 0.0} 181 111
10.7!  6.9| 9.04 556 .0 .0 .0 0
10.4 .2| 633 389 6.2 0] 169 oF
4.8, 24| 3.20 190 19 01 2.55 157
29 3.5| 15.6 866
‘ 28 14 21.0 1,290
11 2 4.07 250 2 6 15.0 893
45, 27| 3.58 213 %5 5.7 11.9 733
4.0 . .91 3.12 192 1¥ .0f 3.28 192
9 5| 506 311 4.6 0] 2.50 154
37 40! 12.0 666 4.3 2.4| 3.36 207
51 82| 32.2 1,980 3.8 1.2 2.2 134
36 55| 14.6 869 :
6.1| 26| 3.94 242 29 0] 6.64| 4,88
89, 42 59 354 |;
g2] 35| 628 386 191415, ‘
44} 3.2 3.60 221 || October 3-31..... 6.0 9] 1.8 105
4.0 1.7 3.10 184 || November 1-16..! 4.9 1.3 | 2.89 92
December 23-31..] 4.3 3.0, 3.79 68
The year..... 51 .5 811 18 1.8] 5.56 342
: 32 1] 16.5 916
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Monthly discharge of Cuyamaca Water Co.’s flume at diverting dam, near Lakeside, Calif.,
Sor 1912-1918—Continued.

D'mhm\%e in seeond- Discharge in second-
eet. Run-off eet. Run-off
Month. (“;tc‘:é_m Month. “ggf‘é_m
Maxi- | Mini- feet). Maxi- | Mini- feet).
_ | mum. | mum, | Mean. mum, | mum. | Mean-
1914-15.
arch 23 27.2 10 1.4 5.52 339
2.6 16.4 4.0 .0 2.09 116
3.31 26.0 6.1 3.0 4.71 298
14 24. 4 5.2 .2 2.90 173
6.9 9.99 52 3.7 4.98 306
4.8 7.21 12.5 3.7 6.31 375
4.8 7.35 11 7.0 3.48 521
} 9.6| 56| 6.67 410
| 7.0 5.2 6.28 374
4.2 5.50
2.0 3.47 12.5 .0 5.19 3,760
.0 3.39
.0 6.09 374 1917-18.
.0 .00 0 || October......... 8.0 3.7 5.50 338
.0 .00 0 || November. - 7.8 1.5 4.79 285
0] 158 December. . 6.3 .0 1.70 108
15.5{ 2L.8 1,340 || January - 17 1.8 4,53 279
5.2 1.1 February. Jd 27 3.7 19.6 1,090
3.7 5.39 331 || March..... J 29 6.1 ] 20.6 1,270
3.0 3.9 242 || April . 26 8.3 159 | 848
2.4 5.88 347 ay. 14 5.7 7.74 478
June. 8.5 2.4 6.24 371
The year....| 27 0§ 6.8 5,000 July 9,8 561 856 526
Augus 12 9.1] 10.1 621
September. 10.5 5.6 808 481
7.4 0 4,99 307
56| 3.7 535 318 |  Theyear....] 29 0| 9.37| 67%
9.1 1.8 3.70 228 ‘ .

CUYAMACA WATER C€0.S FLUME! NEAR LAKESIDE, CALIF.

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

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

Gaee.—Vertical staff in stilling box fastened to eutside of flume just below patrol-
man’s cabin at same site as water-stage recorder. 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. (See Pl. IX, (.)

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

CHANNEL AND coNTROL.—In the fall of 1914 the flume was deepened 8 inches, and
mere tar-paper lining was put in. Elevation of flume appears to vary slightly
with quantity of water flowing. Capacity of flume slightly increased as a result
of repairs made December 1-19, 1917,

DriversioNs.—Water is diverted into the flume from South Fork of San Diego River,
and a small quantity is diverted from this flume at Capitan Grande Indian Res-
ervation above station.

EXTREMES OF DISCHARGE.—1907-1918: Maximum mean daily discharge 25 second-
feet February 16, 1918. No flow for certain periods nearly every year.

1 Previously known as San Diego flume.



100 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Accuracy.—Stage-discharge relation not permanent on account of changes in flume,
The flume is in poor condition, and during the summer months contains a growth
of moss. Rating curves fairly well defined. Gage is read to hundredths three
times daily. Water-stage recorder in operation during a part of the record; mean
daily gage heights obtained by inspecting recorder graph. Daily discharge
ascertained by applying mean daily gage height to rating tables and by shifting-

control method. Records for 1916 and 1917 fair;

covered good.

remainder of those for periods

See description of Cuyamaca Water Co.’s flume at diverting dam near Lakeside,

page 93.
Discharge measurements of Cuyamaca Water Co.’s flume near Lakeside, Calif., for 1908-
1918.
Date. Mado by~ noighi. | ciarge. || Date- Made by— heieht. | charge.
Sec.-ft. 1915. Feet. | Sec.-ft.
9.6 {f Jan. 27| F. 0.84 13.6
5.8 30| D. .76 9.5
1.8 31| F. 1.00 18.3
Feb. 4| E .56 4.6
4| F.C.E .56 4.7
6.3 Le .80 12.0
6.2 C. 1.14 2
12.4 D. 1.16 21
4.5 R. 1.19 23
s 1.04 18
1.6 1.06 18.8
1.04 17.7
1.19 18.7
3.3 1.12 18.2
7.8 1.10 18.8
8.8l Apr. 1]..... 1.10 18.7
9.8 1.05 18
o || 14l L1 21
6.8 2. 1.10 21
12 || 28.... .67 8.2
12 May 5 MeClung and Harritt... .65 7
u 12 1.18 22
8 1.02 16.6
9.5 .85 11.8
8.1 8.9
2.7 8.4
14.8
) 13.8
14 11.0
0 12.4
13.3
12.8
10.4 18.5
4.7 23
2.6 23
2.5
2.5
8.2 21.5
3.6 14
17 6.5
12
4.7
3.0 3.3
2.2 6.5
.4 2.8
7.0
7.6
L7 1.9
16 3.4
16 2.8
11 3.7
12 6.4
2.3
2.1
4.0 22
23
9.1
2.0 9.0
1.5 4.8
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SAN DIEGO RIVER BASIN,
Daily discharge, in second-feet, of Cuyamace Water Co.’s flume near Lakeside, Cabif., for
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Daily discharge, in second-feet, of Cuyamaca Water Co.’s flume near Lakeside, Calif., for_

1912-13.
1913-14.
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SAN DIEGO RIVER BASIN,
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estimateds Oct. 1
13, 1916; and July 31,

, 1914,

1 to Mar.

e Sept. 29-30,
2 Feb

, 1914;

Discharge interpolated Apr. 17, May 1 and 11
Gage not read Aug. 9, 1918—discharge interpolat:

Daily dischar;

1914,

No record Nov. 19 to Dec.

ge estimated.

ater in flume Oct. 31, 1913, to Jan. 25,
1917—probably no water in flume.

, 8s water-stage register was not in operation.

dischar;

NOTE.—No w

1914
and 2, 1914,
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Monthly discharge of Cuyamaca Water Co.’s flume near Lakeside, Calif., for 1907-1918.

Discharge in second- Dischw%:ein second-
foet. Run-off t. goutxal.l—qﬂ
(totalin in
R 2 R Y 3
axi- | Mini- eet). axi- ni- eet).
mum. | mum. Mean. Hmam. | mum. Mean.
1907. » 1911-12.
January......... 12.2 1.3 4.62 284 || October......... 2.2 0.0 0.08 5
February........ 6.8 .81 2.97 165 || November. ...... .0 .0 .0 [ 1]
March........... 5.7 2.3 3.3t 204 || December....... 3.0 .0 .13 8
April ... ... 11.1 5.9 7.79% 484 || January........- 3.0 .0 .78 48
l(g; ............. 16.1 8.71 11.58 712 |t February.....-.- 1.8 .9 1.06 8t
Juge ... ..-...] 16.1 6.6 9.44 562 { March..........J 14.7 2.0{ 16.8 6684
Faly....o.oaaalls 1.1 8.2 9.76 606 || April ... ....... 16.1 8.01 13.1 780
August,.........] 14.0 6.3{ 801 548 Il MAY....cvennunn- 15.6 5.0] 12.0 738
Beptember. 4 10.3 5.7 9.20 547 || June.. .......... 14.2 3.9 9.47 564
Jaly. ..ol 10.2 5.6 7.65 470
Theperiod. ........|.......d....... 4,080 it August..-....... 8.7 .0 5.54 341
September. . ... . 4.4 1.6 2.73 82
1907-8.
October......-.. 9.2 2.9 6.63 408 The year....] 16.1 .0 5.29 3,840
November. . . 7.0 .0 3.16 188
December. . 9.2 .0 2.79 172 1912-13.
January.... 11.8 2.2 6.38 1 .2 3.81 234
February... 13.4 .af 6.02 3.3 2.0 2.47 147
March.... 5.0 1.8 3.58 3.1 .7 229 141
i}(yxﬂ... il.4 4.6 0.27 7.5 .0 3.97 244
ay...- 12.5 5.7 9.29 8.7 2.1 4.89 272
June. .. 8.2 5.9 6.94 14 2.5 9.49 584
July........ 8.7 4.3 7.95 16 52| H.1 601
August..... 9.2 _ 1.8 7.20 7.5 1.8 3.47 213
September. ..... 9.7 5.0 7.50 7.3 2.8 4.86 289
6.6 2.6 4.80 296
The year....[ 13.4 .0 6.39 3.6 1.8 2.62 161
= 3.0 7| 189 nz:
1908-09.
0 4.6 .76 416 The year...., 16 0 4.55 3,290
6.3 2.6 5.22 311
5.5 .3 2.656 163 1913-14.
15 .6 6.47 398 || October......--- 2.0 -0 .64 39
13 .0 3.26 181 [{ Nevember.-.---. .0 .0 .0 0
7.1 .0 2.28 140 || December.....-- .0 .0 .8 0
13 2.5 9.00 536 || Jannary..... 4.0 .0 .26 16
13 11 12.4 762 {I February.. 15.4 .9 9.66 538
u 7 .59 452 arch.---- 18.1 14.6 3 16.5 1,60
11 1.1 7.1 437 1t April........ 18.7 6.67 14.9 837
9.6 .06 6.88 424 H May..--..... 16.9 661 11.7 718
11 52 7.35 437 |l June.......- 8.1 .0 3.18 189
Jaly.....en-. 6.8 .0} 3.56 219
15 .0 6.43 4,660 || August...--- 5.8 3.3 4.5 282
September 5.4] _ 2.8 3.88 231
8.4 3.3 5.88 362 The year.... 18.7 .0 5.71 4,130
7.1 7 4,57
nel I orm 63| 18| 232 18
7.8 0 17 5.0 .0 1.81 108
9' 2 - 0 4‘ 5 4.6 01 .99 61
14'2 1‘8 8'14 17 1.5 5.68 349
12’5 6:7 9‘22 21 .0 11.4 633
9' 9 6.0 8'30 21 14 18.0 1,110
9' 7 8.0 777 22 8.1] 16.8 4 1,000
9.0 54| 7.8 = 521 127 ™
10:7 1.3 8.50 %3 Zg lg' él %é
The year....| 4.2 .0 6.43 11 14 631 375
1910-11.
October... ...... 1.0} o00{ 72 447 The year...., 22 0) 88| 639
November....... 7.6 .4 4.83 287 1915-16.
December. ..... 7.8 1.8 4.99 397 3.5 6.35 390
January, ....... 10.4 2.5 6.60 406 3.0 4.71 280
February........] 13.1 1.0 9.58 532 1.4 4.74 291
March .......... 11.4 1.6 5.62 346 .6 3.16 194
April ... ..., 15.6 0] 11.0 655 It February. ... eofeeeueee oo ool
May....covunn-.. 1.7 2.5 8.25 507 1.5 4.27 152
June PR 8.3 .0 3.98 237 5.5 18.9 1,120
Jaly -........... 8.5 N(] 3.47 213 19 2.3 1,378
A 3 9.6 .0 5.19 319 13.5| 18.8 1,120
September R 6.7 .8 3.05 181 6.0 10.2 627
Avugust. .. . 5.3 7.46 459
The year. . .. 15.61- 9 6.13 4,440 |j September......| 14.5 3.9 8.72 519
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Monthly discharge of Cuyamaca Water Co.’s flume near Lakeside, Calif., for 1907-1918—

Continued.
Dlschmge in second- Discharge in second-

feet. R‘m.loﬁ Jeet, (Rt'utl;l‘)ﬁ
totalin otalin

Month, et | 3 ( ?cm)' Month. N . s

axi- inj- eet). axi- ini- eet).

mum. | mum. Mean. mum, | mum, Mean.
1916-17. 1917-18.

13.5 2.6 5.24 322 7.8 3.0 4.92 303
7.2 5.5 6.17 367 12 3.2 5.35 318
7.4 3.0 5.51 339 6.8 .0 1.87 115
8.8 1.3 4.61 283 16.5 2.2 5.11 314
3.9 L7 2.79 156 25 5.0 19.8 1,100
9.9 2.1 4.55 280 23 291 17.0 1,050
7.4 1.9 4.55 271 22 6.6 16.2 964
7.6 5.3 6.33 389 15 6.4 9.49 584
13.5 4.0 6.64 395 7.6 3.4 5.79 345
11 .0 8.24 507 8.6 5.3 7.08 435
11 5.0 6.83 420 9.7 7.0 8.18 503
6. 4.3 5.57 331 8.6 4.0 5.96 355
The year....| 13.5 0] 5.61 4,060 The year....| 25 0| 8.82| 6,39

SOUTH FORK OF SAN DIEGO RIVER NEAR ALPINE, CALIF,

Locamion.—In NE. }sec. 10, T. 15 8., R. 2 E., in Capitan Grande Indian Reservation,
about half a mile above junction with San Diego River, and 4milesnorth of Alpine,
San Diego County.

DRAINAGE AREA.—44.5 square miles (measured on topographic maps).

EievaTion.—About 800 feet above sea level.

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1015.

Gace.—Sanders & Rising water-stage recorder on left bank about 100 feet below
intake of South Fork flume. Vertical staff, fastened to outside of gage well, was
read during practically the entire year 1914-15, as water-stage recorder was not
operating satisfactorily.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge 1,500 feet below gage.

CHANNEL AND CONTROL.—Solid rock and gravel; rough; permanent.

EXTREMES OF PISCHARGE.—1913-1915: Maximum stage recorded, 5.0 feet during
morning of February 11, 1915 (discharge, 242 second-feet); no flow during several
months each year.

DiveErsions.—South Fork flume, which heads above the station, diverts water into
Cuyamaca Water Co.’s ﬂume

RecuraTion.—None.

Accuracy.—Stage-discharge relatmn practlcally permanent. Rating curves fairly
well defined. Water-stage recorder in operation only part of time; for such
periods mean daily gage heights were determined by inspecting recorder graph;
staff gage usually read once daily when water-stage recorder was not in operation.
Daily discharge ascertained by applying mean daily gage height to rating table;
discharge for periods when gage-height record was not obtained, estimated by
comparison with records of flow at adjacent stations. Records fair.

Discharge measurements of South Fork of San Diego River mear Alpine, Calif., for

1914-15.

o Gage Dis- Gage Dis-
Date. Made by height, | charge, Date. Made by— height. | charge.
1914. Feet. | Sec.ft. 1915. Feet. | Sect.
Jan. 27| F.C. Ebert............ 3.80 129 || Feb. 3 2.30 a 38
28 |..... (s (s TR 2 10 25 6 b1
Mar. IS|R.W.Day....cereenifvnann-s 0
b2 2 IR« T« S 0

e Made by wading 2,000 feet below gage.
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Daily discharge, in second-feet, of South Fork of San Diego River near Alpine, Calif., for
1912-1915.

Day. Feh. | Mar. | Sept. Day. Feb. | Mar. | Sept. Day. Feb. | Mar. | Sept.

1912-13. 1912-13. 9 1912-13.

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

1 1913-14. 1 1913-14.

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

1914-15.

e
S
(=3

T
~
-

.
[
'S

PR

Bk o bk ok ek o bk bk ot ok ek ot

Norte.—Discharge determined from fairly well-defined rating curve. X

Discharge Jan. 19 and 23, 1914, estimated. No gage-height record Feb. 22-27, 1914; discharge estimated
by comparison with record of flow on San Diego River and from grecigltation records.

No gage-height record Jan. 20, Feb. 1 and 2, 4, 6-9, 12-19, 24 and 25, 27 and 28, Mar. 26-29, Apr. 25, May
2,16, 20,1915; discharge estimated. Stream dry on days for which discharge is not given,
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Monthly discharge of South Fork of San Diego River near Alpine, Celif., for 1913-1915.

Discharge in second- Discharge in second-
feet. (}éutn_loﬁ feet. R(‘tmt—glﬂ
01aiin O
Month. . ;aer te)_ Month. et | atn f‘g% %_
axi- ni- eet). axi- i- .
mum. | mum, | Mean. mum. | mum, | Mean.
1913-14. 1914-15,
January......... 54 0 3.88 139 146 0 6.15 378
February........ 217 0214 1,190 217 5] 29.3 1,630
M 0 0j 0 [ 113 0 14.1 867
16 0] 1.88 112 -44 0 2. 46 146
26 91 177 109 146 0 13.3 818
.05 0 . 003 .2 . 0 .05 3
The year...; 217 0] 2.41 {1,650 217 0 5.30 3,840

Nore.~No flow in months for which discharge is not shown. Records represent full year.
SOUTH FORK OF CUYAMACA WATER CO.’S FLUME! NEAR ALPINE, CALIF.

Location.—In NE. 1sec. 10, T. 15 8., R. 2 E., in Capitan Grande Indian Reservation,
100 feet below diversion dam, half a mile above mouth of South Fork of San
Diego River, and 4 miles north of Alpine, San Diego County.

RECORDS AvVAILABLE.—January 10, 1913, to September 30, 1915.

Gage.—Sanders & Rising water-stage recorder on left side of flume 100 feet below

intake. Vertical staff fastened to flume at same site is occasionally read.

DiscHARGE MEASUREMENTs.—Made from foot plank across flume at gage.

CHANNEL AND CONTROL.—As gage is only a short distance above wasteway, the velocity
depends largely on the position of the gate.

EXTREMES OF DISCHARGE.—1913-1915: Maximum mean daily discharge of flume, 28
second-feet May 10 and 11, 1915.

Accuracy.—Stage-discharge relation not permanent owing to changes in opening
of wasteway. Sufficient discharge measurements were obtained to define these
changes. Mean daily gage heights determined by inspecting recorder graph.
Daily discharge ascertained by applying mean daily gage height to rating tables
covering short periods and by shifting-control method. Records fair.

South Fork flume is a feeder for Cuyamaca Water Co.’s flume. When the water is
not needed it is wasted into South Fork of San Diego River a short distance below
gage in flume.

Discharge measurements of South Fork of Cuyamace Water Co.’s flume near Alpine, Calif.,
for 1913-1916.

Mad - Gage Dis- - Gage | Dis-
Date. Made by height. | charge. || Date- Made by height, | charge.
Feet. | Scet. 1015, 1 Feet. | Sec.-ft.
0.16 0.8 || Mar. 25{ R. W. Da .. 0.60 3.1
.22 1.0 31| F.C. Ebert .73 9.8
.17 .4 ]l Apr. 7| R.W. Day. .60 8.4
-85 12 ) T %) PO do.... .80 10.4
.50 5.5 22{ ....do. e .56 12.9
.19 .4 28 | Day and MeChmng...... .98 16.2

May 5| McClung and Harritt... .45 24

.60 7.9 124..... (s (o T 1.50 27

.40 2.8 19 ..., do. 1.43 23
26 ... do. 1.15 17.7
1.20 87 June 2 |..... do. .94 14.7
.65 7.6 91..... do.. .78 10.2
.89 8.6 16 {..... do. .67 8.3
LT 10.2 23 |..... do......... .60 6.0
.97 9.7 30 [ D.C. McClung.. . .45 3.6
.78 12.1 )| July 10| F.C.Ebert............ .40 2.6

.18 23 1916.

1.10 15.8 || Dec. 12| F.C. Ebert...........f. oot 4.4

1 Previously called South Fork of San Diego flume.
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Dailydischarge, in second-feet, of South Fork of Cuyamaca Water Co.’s flume near Al
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Daily discharge, in second:feet, of South Fork of Cuyamaca Water Co.’s flume near
Alpine, Calif., for 1912-1915—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug.| Sept.
1914-15. .
14 10.5| 16 15 3.8
12.51 10 19 15 3.6
1551 105 20 14 3.7
145 80| 24 14 3.5
20 8.1 24 13.5 3.4
© 20 82| 25 13 3.3
21 8.4 26 1 3.0
22 7.2 27 10.5 2.7
23 7.0 27 9.5 2.3
23 6.8 28 9.6 2.1
22 6.4 28 9.8 1.3 00, .
23 6.0 7 9.1 .5 1 N P,
25 3.6 27 8.9 .5 U P,
19 6.7] 24 8.8 .5 N ) S .
13 10.5}1 24 8.6 A 115 PR
13.5| 10.5] 24 7.9 .4 ) S,
16 10 22 7.4 .3 [ I PR
14 11 22 6.8 .3 N R,
12,5 12 24 6.6 .2 N 28 PR
.00 | 14 1L5| 13 21 6.2 .2 00, .
1.0 15 12 13 19 59 .2 O feenas
3.7 12,5 13 13 18 5.7 .2 | I P .
.6 18 13.5 | 17 17.5 5.6 2 N I PO
.4 14 12 16 17 5.6 .3 [\ I PR .
.4 10 871] 15 17.5 5.0 .4 [N 2% P,
....... .2 19.5 9.0} 16.5| 17.5 4.6 .5 N R,
J L8 16 8.8 16.5| 17 4.0 .4 2 eeaienn
.| L9 13 9,2 16 16 3.5 .3 Jdeee.
J 20 jo...... 10 21 15 3.4 .3 NI PN
J 2.1 ... 10 22 15 3.4 .3 O .
....... 15 ceeeeed 98 l... 145 .......’ .3 [ (2N PR

Norz.—No gage-height record Jan, 12 and 15, May 18-23, 25-30, Tune 1 and 2, 4-6, 8 10, 12 and 13, 1913;
Dec. 14, 1913, t0 Jan, 9, 1914, and Feb, 1-6, 1914; Jan. 4 and 5, 11, 13, 15, 17, 20, and 21, 28, and 29, ¥eb. 1
and 2, 3, 12-17, 19, 24, 27, May 23 and 30, 1915; discharge estimated. aily discharge for 1913 and 1914
computed from fairly well defined rating curves: for 1915, from fairly well defined rating enrves covering
short periods and by shifting-control method. Flume dry on days for*which discharge is not given,

Monthly discharge of South Fork of Cuyamaca Water Co.’s flume at Alpine, Calif.,
Jor 1913-1915.

Discharge in second- Discharge in second-
feet. (1511&.93 feet. (Igouél.og
otal in hd in
Month. ot | a1t chs_ Month, vtant. | atint fam;s_
axi- ni- eet). axi- ni- eet).
mum. | mum. | Mean. mum, | mum. | Mean-
1913.
January 10-31... 3.7 0.01{ 0.45 20 1913-14.
February........ 19 2| 3.42 190 || May.-ceennann.n 1.5 0.2 0.72 44
March...........[ 18.5 4.2 8.91 548 || June............ .2 .0 .045 2.7
April.. . 18 .91 5.09 303
ay.-. .9 .3 .43 26 The year..] 26 0 575 415
June............. 5 0 .09 5
September....... 5.5 0 .19 11 1914-15.
. January.... ...| 15 .0 .953 59
The period. .[.......].......bo oL 1,100 || February....... 19.5] -6.4]13.0 722
March 25 8.7 15.2 935
1913-14- April..... go22 5.6 11.4 678
November, 3.7 .0 0.15 9 ay. . 28 14.5] 21.4 1,320
December. . .01 0 . 008 . June.... 15 3.4{ 8.43
January.. 26 0 1.89 116 July...... 3.8 2] 27 78
February. 5.1 08| 1.24 69 August .3 .0 .07 4
March.. 4.4 0 2.03 125
April........... 1.2 .4 .86 49 The year. .. 28 .0| 5.93 4,300

Note.—Flume dry in months in which discharge is not given.
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SAN VICENTE CREEK AT FOSTER, CALIF.

Locarion.—In sec. 31, T. 14 8., R. 1. E., at old diversion dam three-eighths of a
_ mile above Foster, San Diego County.

DRAINAGE AREA.—T74. 9 square miles (measured on topographic maps).

ErevaTioNn.—About 500 feet above sea level.

Rrecorps avamLaBLE.—February 2, 1914, to May 22, 1917 (discharge measurements).
Daily discharge January 29 to April 4, 1915.

Gage.—Vertical staff in two sections fastened to solid rock on right bank about 25
feet above dam.

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

CHANNEL AND CONTROL.—Sand, gravel, and rock. The concrete dam which formed
the control was destroyed by flood of January, 1916.

EXTREMES OF DISCHARGE.—1915: Maximum stage reported, 6.5 feet February 11
(discharge, 1,190 second-feet); no flow for several months during the year. Maxi-
mum discharge, flood of 1916, occurred January 27 (discharge, 18,600 second-feet).
See Water-Supply Paper 426, p. 55.

Divergrons.—None.

REecuLATION.—None.

Accuracy.—Stage-discharge relation permanent during 1915. Rating curve well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good for periods
covered by gage-height record. .

Discharge measurements of San Vicente Creek at Foster, Calif., for 1914-1917.

- Gage Digs- - Gage Dis-
Date. Made by height. | charge. || D&te- Made by height. | charge.
1914. 1915, Feet. | Sec.ft.
Feb. 2| F.C.Ebert........... Apr. 5 | Leeand Sleppy........] 2.58 10
Mar. 4]|.....d 9| R.W.Day....covuunnn 2.52 7.8
Apr. 23 |.....d
May 12 |..... dy May 17 28
June 1 5.6
1915. Dec. 9 .05
o8| 148 21 .05
3.39 66 .
Feb. 3.23 37 1916.
5.85 | b 723 Mar. 15 33
4.00 { 5237 Apr. 15 16
3.49 98 May 8 5.5
........ 50 June 10 .4
........ 27 July 17 .05
3.46 | 5102
Mar 3.44 90 1917
3.35 72 Jan. 22 25
3.36 66 Feb, 14 2.4
3.00 28 i 19 26
2.78 15 Mar. 12 15
2.73 15 28 4.2
2.80 16 Apr. 18 15
2.76 13 19 10
Apr. 2.63 11 May 22 1.4
2.60 13
a Estimated.

b Made from footbridge 2,000 feet below gage; all other measurements made by wading near gage.
142131°—21—wep 447 8
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Daily discharge, in seeond-feet, of San Vicente Creek at Foster, Cclif., for 1915.

[
Day. Jan. ! Feb. | Mar. Apr. l Day. Jon. | Feb. | Mar. | Apr.

Nore.—~Water began flowing hetween 11 and 12 o’clock on night of Jan. 23, 1915. No gage-height
record Jan, 29 to Feb. 9; Feb. 15 and 16, 26; Mar, 18 and 19, 25, 27, 31, Apr. 3; no observations after April
4. Daily discharge Jan. 29 to Feb. 9 estimated from discharge measurements and by comparison with
record of flow of San Diego River at Lakeside. For other periods for which gage heights are missing dis-
charge was interpolated or estimated by comparison with record of flow at Lakeside.

Meonthly discharge of San Vicente Creck at Foster, Calif., for 1915.

Diseharge in second-feet.
Run-off
> Month. (total in
Maximum, | Minimum. | Mean. | 3crefect).
L0152 7T 783 20 149 8,280
B« U 178 14 47 2, 890
Thepertod.... .. ..o, 783 14 88 11,3280
|

MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements have been made in the
San Diego River basin:

Miscellaneous discharge measurements in San Diego River drainage basin.

o . Gage Dis-
Date. . Stream. Locality. height. | charge.
Feet Sec.-ft
Mar, 7,1918 | San Diego River...... 1 mile above diverting dam and one-eighth {..........
mile below Cedar Creek.
Dec. 16,1912 {..... [5 1 S Just above mouth of Boulder Creek, 13miles |........._ 1.1
northeast of Lakes1de, NE.1NE. isec 11,
48, R.2E. i
Feb. 16,1913 . 2.4
Mar. 16 1613 §. 15
May 13,1913 | 2.4
Apr. 2 0 1914 4.4
May 13,1908 | oo 0 e e ean 7.3
Apr. 7, 1915 | 22
July 10 23 15 PR s U+ DR SRR {1 DN 66
Nov. 23 1905 |. Dlvertmg [ 25 ¢ 19
May 1 1912 Diverting dam jusl below junetion of Boulder 22
Creek, NE. 2 NE, isec. 11, T.14S,, R.2E,
Mar. 17,1915 do 41
Mar, 21 1915 1. 26
Mar, 31,1915 23
Apr. 7,1915 [ 9
Mar. 31 1915 Capitan Grande dam site, three-mghths mile |.......... 52
below mouth of Chocolate ¢ reek, and about
5 miles northeast of Lakeside.
Apr. 2,1915 33
Apr 14,1915 20
May 1,1912 39
May 4,1912 34
May 20,1912 25
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Miscellaneous discharge measurements in San Piego River drainage basin—Continued.

% Gage | Dis-

Date. Stream. Loeality. height. | charge.

Feel. See.ft.
May
June
Aug.
Nov.
Nov.
Febh.
Mar.
Apr.
Feb.

Nov.
Nov.

pBmen, 8E
> RO

Boww &
[S28w1] o)

o
N
—

.| Just below South Fork feeder

.| 115{eet below section house, Chocolate Creek .60

about 8 miles east of Lakesuie in SW.

sef:] 8 T.158.,R.2E,

Cuy amaca Water Co.’s 2
helow Chocelate siphon.

Aug. 16,1912 |

Aug. 20,1912
Oct. 16,1911

Qct. 17,1014
Jan. 2%,1915 |
Teb. 6,191 .
Feh. 10,1915

Il

l

ing station just

g od

*

COND Lo O LR~ »&8% G B HOOmROO S

ol g el
BEBVBEI8Y BE
IO bt ot o el b

gy

Dec. 12, 1918
Neov. 7,1917
Nov. 8 1917 |.
Nov. 9 1017 ¢,
Nov. 10 1917 |.
Feb. 8 1918 |.
Oct. 17 1914 |

Do.......
Apr. 3,1015 |.
Apr. 21,1916
Feb. 15,1917 |.
Nov. 1,1917 .
Nov. 7,1917 }.
Nov. 8§,1917 .
Nov. 9,1917 {.

-
g8
-

=
Z8
133

Ahove inflow from El Monte pamp........ . ........
Below inflow from El Monte pump.........l..........
Grossmont

FrmBowban

S

=3

HN O

Feb. 7,1918 20
Feb. 8,1918 20
Sept. 7,1918 do do . 1.7
Dec. 16 1912 | South Fork of San | About one-half mile above mouth, NE.isee. |........_. a,l
Diezo River 10, T.158, R. 2 E.
May 13,1013 d .0
Mar. 31, 1915 16
Apr. 7,1815 15
Apr. 14,1915 7.4
Apr. 14,1916 18
May 28,1916 o . . 9.2
Feb. 16 1917 .. .. [ s YO, Abandoned U. 8. G. 8. station, no water in .47 5.8
South Fork flume.
Feb. 8§,1918 |..... 151 T, Motth. oot .12 .03
Mar. 7,1918 |_.... < 10 JA R P 5 G .1
Apr. 14,1916 | South Fork flume..... 100 feet below tempm ary imtake. ... ol 15
Dec. 12,1916 |..... [ 7o T Near intake .84 4.4
Nov. 7,1 i 3.70 1.6
Nov 3.66 L2
Nov. do. 3. 85 i1
Feb. New gave installed .42 L9
Mar. 1918 One-fourth mile ahove junction with Cuya- {.......... 4.6
maca Water Co.’s flume.
Mar. 31,1915 300 feet above mouth. .eooveiienii .. % 3
.5
1.2
2.1
EOTTCRE 3 12y O DR I SN Y s | S USRI NN .1
...... .1
...... il
G R P .1
Outletnear La Mesa......onneviiaaalt . 18.1
Intakenear Ta Mesa.........c.o.oooieaan. . 17
Intake near Grossmont.. . .87 1R
Outlet mear T.a Mesa......... . .94 18
Apr. 3 1915 |  Alvarado Creek .. ..... 600 feet above mouth. Flow includes vaste |.......... 12

from Cuyamaca Water €o.’s Bume and
leakage from L.a Mesq reservoir.

e Estimated.




'I16 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

SAN DIEGUITO RIVER BASIN.
GENERAL FEATURES.

San Dieguito River, or Santa Ysabel Creek, as it is known from
its source to the San Pasqual Valley, rises in the Volcan Mountains
on the western slope of the Coast Range and flows westward through
San Pasqual Valley, below which it takes its true name, and discharges
into the Pacific Ocean midway between Oceanside and San Diego.
Its length is 50 miles, and the maximum width of the drainage basin
is about 15 miles. The total drainage area is about 340 square miles.
It lies south of San Luis Rey River and north of the San Diego River
basin.

Numerous small tributaries enter Santa Ysabel Creek between its
source and San Pasqual Valley, the largest being Black Canyon and
Temescal creeks from the north and Santa Maria Creek from the south.
Above San Pasqual Valley the creek maintains a light flow through-
. out the year, but below that point the channel is dry during the
summer months.

The upper part of the basin is rough, the surface being cut by
many canyons. The lower part in the foothills is more rolling, with
large areas of valley and high mesa land. The basin has yery little
timber, the principal cover being brush, grass, and a few scattered
oaks. The rocks of the region are described in the report on the
geology and ground-waters of the western part of San Diego County
by A. J. Ellis and C. H. Lee, published by the Survey as Water-
Supply Paper 446.

The mean annual rainfall ranges from 10 to 15 inches along the
foothills and from 20 to 40 inches in the mountains.

There is no large amount of irrigation in this basin. The East
and West San Pasqual ditches irrigate a small area along the river
in San Pasqual Valley. A storage reservoir site exists on the main
stream at Pamo Valley, below the junction of Temescal Creek with
the Santa Ysabel.

GAGING-STATION RECORDS.
SANTA YSABEL CREEK NEAR SANTA YSABEL, CALIF.

Locarion.—In Santa Ysabel grant, at bridge on Santa Ysabel-Warner Springs road,
13 miles north of Santa Ysabel, San Diego County.

DRAINAGE AREA.—12.8 square miles (measured on topographic maps).

ErLevaTicN.—About 2,950 feet above sea level.

RECORDS AVAILABLE.—August 29, 1913, to September 30, 1914. Discharge measure-
ments only for 1914-1915.

Gace.—Vertical staff fastened to left abutment of bridge.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTRCL.—Bedrock and boulders; fairly permanent. October 5,
1913, a concrete control was built across the channel just below gage.



SAN DIEGUITO RIVER BASIN, 2117

EXTREMES OF DISCHARGE.—1913-1914: Maximum stage recorded, 2.00 feet January
27, 1914 (discharge, 84 second-feet); mno flow October 1—7, 1913, and July 1 to
September 30, 1914.

DrveRsIioNs.—A small ditch to divert water for irrigation was constructed during the.
summer of 1914 a short distance above the station.

RecUurATION.—None.

Accuracy.—Stage-discharge relation fairly permanent. Rating curves well defined
except for flood stages. Gage read daily, except Sundays, to half-tenths. Daily
discharge ascertained by applying gage height to rating table. Records good.

Discharge measurements of Santa Ysabel Creek near Santa Ysabel, Calif., for 1912-1915.

_ . | Gage | Dis . Gage | Dis
Date. Made by height. | eharge. || Date- Made by height. | charge.
1912. Feet, | Sec. ~jt Feet. | Sec.-ft.
Nov. 18 | W. . Isbell............ 1.20 1.5 0.93 5.3
Dee. 10 }..... A0 cveiiiiinieaen. 1.28 2 1.02 9.3.
17 | F.C. Ebert ............ 1.26 1.5 .96 6.1
1913. .04 5.8
Jan, 14 | W.J, Tsbellsa.oonoooo ... L8 2.1 .93 5.8
31 d - .. 2.7 .88 4.1
Feb. 2 .95 7.2
Mar. 10 .94 5.7
Apr. 5.2 .93 5.0
May 4.1 .91 4.4
3.2 .85 3.1
June 1.2 .83 1.8
1.1 .57 .0
July .8 .
Aug. .4 || Feb. 8| W.J. Isbell 1.04 14
a3 || Mar. 6| F.C.Ebert... 1.30. 31
Oct. .5 Apr. 23 | W.J. Isbell... .97 9.3
4|l May 12{..... do.e.nenoo..... .. L50 55
23| June 2{..... [ 10 P 1.15 24
Nov .7 29 y..... [ 11 P, .89 5.0
.7{ July 10| F.C. Ebert.. .82 3.1
1.1 10 [ W. J. Isbell.. .84 3.3
Nov. 22 1.1 28 |..... L 1 YA - .76 1.0
1914 Aug. 2..... Lo o N .76 .8
Jan. .44 B [ 1o T .72 .6
4.2 | Sept. 10 |..... A0mmeeil .82 1.8
a Estimated.

Daily discharge, in second-feet, of Santa Ysabel Creek near Santa Ysabel, Calif., for
1918-14.

Day. Aug. Sept. Day. Aug. | Sept. Day. Aug. | Sept.

0.4 0.2 0.2
.4 .2 .2
.4 .2 .3
.4 -2 .4
.4 .2 .4
.4 2226 e .5
.3 W2 2T .5
.3 I | I ) P .5
.3 2020 0.3 .5
.2 241300, .3 .5

) B L2 R




118 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Duaily discharge, in second-feet, of Santa Ysabel Creek, near Santa Ysabel, Calif., for
1913-1914—Continued.

Day. Oct. | Nov. | Dec. Jan. Feb. Mar. | Apr. | May. | June.
1913-14,
0.0 0.2 1.5 2.9 11 17 8.3 8.3 2.9
.0 .5 1.5 15 8.3 16 8.3 6.3 2.9
.0 .8 L5 1.5 6.3 13 6.3 6.3 2.9
.0 .2 1.5 1.5 6.3 i1 6.3 6.3 2.9
.0 .8 1.5 1.5 6.3 11 6.3 6.3 2.9
.0 2 L5 1.5 6.3 i1 6.3 6.3 2.9
.0 .2 1.5 L5 4.3 11 6.3 6.3 4,6
.2 .2 1.5 1.5 6.3 9 6.3 6.3 6.3
.2 .2 .8 1.5 4.3 83 6.3 6.3 4.3
.2 .2 .8 L5 4.3 8.3 6.3 6.3 4,3
.2 .2 .8 15 4.3 8.3 6.3 6.3 4.3
.2 .8 1.5 L5 4.3 6.3 6.3 6.3 4.3
.2 2.9 .8 L5 4.3 6.3 6.3 6.3 2.9
.2 1.5 1.2 1.5 4.3 6.3 6.3 6,3 «9
.2 .8 L5 4.3 4.3 5.3 6.3 6.3 2.9
.2 .8 L5 4.3 4.3 4.3 4.3 6.3 2.9
.2 .8 1.5 4.3 4.3 4.3 ; 6.3 5.3 2.9
.0 .8 1.5 5.3 4.3 6.3 | 4.3 4.3 2.9
.0 2.9 1.5 6.3 19 6.3 4.3 4.3 2.9
.0 2.9 L35 4.3 80 6.3 6.3 4.3 2.9
.0 1.5 1.5 2.9 80 6.3 | 6.3 4.3 2.9
.2 1.5 i5 2.9 50 6.3 1 6.3 4.3 2.9
.0 L5 4.3 2.9 36 6.3 8.3 43 2.9
2 1.5 2.9 4.3 25 6.3 6.3 4.3 2.9
.0 15 1.5 10 22 6.3 ' 6.3 4.3 L5
.0 1.5 2.9 25 19 6.3 1 6.3 4.3 15
.0 1.5 2.9 84 19 6.3 " 6.3 4.3 15
.2 1.5 2.2 32 19 6.3 i 6.3 4.3 1.5
.2 1.5 L5 22 ..., 8 6.3 4.3 L5
.2 1.5 4.3 19 j........ 11 8.3 2.9 1.5
2 2.9 1 T P &3 ... 2.9 |........

NotTE. —Previous to Oct. 8, 1913, gage was read only occasionally, No gage-height record for Sundays;
discharge interpolated or estimated by comparison with record of flow at Mesa Grande station.

Monthly discharge of Santa Ysabel Creek near Senta Ysabel, Calif., for 1918-14.

Discharge in second- Discharge in second-
feet. (Runioff (Runioﬁ
total in total in
Month, stact. | i ‘ fam;i- Month. stacs. | aion 1 fmg
axi- ini- eet). axi- ini- eet).
mum, | mun. i Mean. mum. | mum. | Mean.
—
1913. | 1913-14—Con.
September..... 0.5 0.2 0.32 19 || February...... 80 4.3 16.7 928
: March. ... ..... 17 4.3 8.17 502
1913-14, , April.......... 8.3 4.3 6.37 379
October....... .2 0 .10 6! May........... 8.3 2.9 5.34 328
November..... 2.9 -2, L10 66 || June........... 6.3 1.5 2.98 177
December..... \84. 3 .8 1.78 1 109
January....... 4 1.5 868 13 534 The year..j &t N( 4.18 3,030
i :

NoOTE.—No flow July to September, 1914.
SANTA YSABEL CREEK NEAR MESA GRANDE, CALIF.

LocatioN.—In NW. $sec. 21, T. 12 S., R. 2 K., at Sutherland dam site, about 1 mile
below Sutherland, 1% miles above mouth of Black Canyon Creek, and 4} miles
southwest of Mesa Grande, San Diego County.

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

EievaTioN.—About 1.900 feet above sea level.

RECORDS AVAILABLE.—December 29. 1912, to September 30, 1918.

Gaee.—Friez water-stage recorder on right bank just above Sutherland dam site in-

stalled August 27, 1913.
Rising water-stage recorder at same site and datunt,

Before this date, record from staff gage and Sanders &

Gage datum was lowered

0.31 foot April 21, 1916, and 0.21 foot October 12, 1910.

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

CHANNEL AND coNTROL.—Sand; shifting. A concrete control was constructed at an
outcrop of bedrock 20 feet below gage. It was damaged by the flood of 1916 and
repaired in June and November 6-9, 1916. (See P1. VI, 4, p.17.) Both banks
are high, covered with brush, and not subject to overflow.

EXTREMES OF DISCHARGE.—1912-1918: Maximum stage recorded, 11.0 feet January
27, 1916 (discharge, 21,100 second-feet); no flow October 1 to 2, 1913, August 12
to 29, and September 6 to 13, 1914.

Diverstons.—No large diversions above the station.

ReevuraTioNn.—None.

Accuracy.—Stage-discharge relation not permanent, assand collects at artificial con-
trol. Rating curves covering short periods are fairly well defined. Daily dis-
charge ascertained by applying to the rating table mean daily gage height obtained
by inspegting recorder graph, or, for days of considerable fluctuation, by aver-
aging the hourly discharge; discharge for period for which rating curves were
not available determined by shifting-control method or interpolated between
discharge measurements. Records goods.

Discharge measurements of Sante Ysabel Creek near Mesa Grande, Calif., for 1912-1918.

E is .
Date, Made by— how, clg‘rie. Date. Made by— o8 | i
Sec.-¢. 1914, Feet, | Secft.
gg Jan. ?.ﬁ 83.0
|| Feb. 8| 22
72| 15
16 9y 15
6.7 144 105
5.2 121 79
4.9 2.05 | 481
4.6 2.36 | 243
4.1 45| 66
23.2 Mar. . g %2
19 6 19
23 s 16
B Tl
18 o1l 12
12 sl 22
17 9] 19
ol Bt i
4.8 || Dec. 14 47 3.3
5.7
7 1918,
40 || Jan. . .46 2.7
2.4 25 |..... Opereevnrnnennn B B
15 (| Feb. 22 | R.W. Day.... 000000 140] 8
L1 Mar 8. QOuuenrmnonriiiinis L3 |10
.2 22 1.06] 51-
3l Apr. 5 Loy
'8 .
L1 Apr. 90 25
.0 || May 1.69 | 129
3 ne7| 78
.2 il June l.gl){l3 gg
1 .
3 slo17
.8 1 July . gg 1(9) °
-9 . .
P17 .61 7.3
1.8 19 3.4
2.2 a7 3.4
45 46 3.9
5.1 || Sept. i . i% %;
.46 2.9
3.8 || Oct. 46 17
2.9 | 37 1.8
59! .38 1.8
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Discharge measurements of Santa Ysabel Creek near Mesa Grande, Calif., for 1912-
1918—Continued.

o Gage Dis- » - Gage | Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
1915, Feet. | Sec.-ft, 1917, Feet. | Sec.~ft.
Nov. 2| W.]J. Isbell 0.40 lf 9|| Jan. 2 1. 41 1
16 4..... do...... .52 3.6 21 1.86 54
30 ]..... do...... .48 3.5 || Feb. 13 1.50 17
Dec. 6| F.C, Ebert. .56 7.0 18 1.73 42
... do...... .52 5.2 23 2.78 345
21 | W.J. Isbell..... .55 5.2 27 1.97 a1
Mar. 7 1.70 41
1916. 9 1.72 45
Jan., 11 { W, J. Isbell............ 1.04 35 20 1.63 32
96 120 27 1.58 23
..... 1.02 123 Apr. 13 | McClung and Holle 1.52 23
.73 &5 19 | MeGlashan end Ebert.. 1.67 35
..... . 96 May 21 . 1.48 16
72 72 June 7 1.42 16
..... R .73 93 29 do 1.30 6.6
..... . .67 52 Aug. 20 | McClung and Roger: 1.16 1.5
..... . .65 50 Oct. 1] D.A. McCt ung..... 1.10 .6
.44 32 d. 1.20 1.4
.36 37 1.22 1.9
.60 32 1.23 2.8
.48 26 1.22 2.8
.63
.63 18
.62 18 1,68 35
.63 13 1.87 79
.60 6.7 1.42 19
.67 5.7 1.34 12
........... .56 2.7 1.15 1.6
1.16 8.8 1.12 .4
....... 1.14 6.2
Dee. 1 | Isbell and McClung. 4 187 5.8
9| F.C.Ebert............ 1.34 7.8
21 | McClung and Case.....| 1.35 6.2

Daily discharge, in second-feet, of Santa Ysabel Creek near Mesa Grande, Calif., for 1912-

1918.

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

1912-13.

cevavaen 2.8 5 31 17 7.5 5 1.5 0.4 0.4
2.8 5 31 17 7.5 5 .8 .3 .4
2.8 5 31 17 7.5 5 1.2 .3 .4
2.8 5 24 17 7.5 4.5 L5 .3 .2
2.8 6 17 16 7.5 4 2.8 .2 .1
2.5 8 20 16 7.5 3.9 1.6 2 .1
2.5 5 23 16 5 3.9 .5 .1 .1
3 10 26 15 5 3.9 .5 .1 .0
4 5 26 14 5 3.9 .4 .1 .0
6 5 26 14 5 3.9 .4 .1 .0
4 5 25 10 5 5 .4 .1 .0
6 5 24 10 5 2.8 .4 .0 .0
4.5 5 22 10 5 2.8 .4 .0 .0
4.5 5 21 10 5 2.8 .4 .0 .0
5 5 19 10 5 2.8 .4 .0 .0
42 3.9| 17 12 5 2.5 .4 .0 .0
17 3.9| 15 14 5 2.2 .4 .0 .0
10 3.9 14 17 5 3 .4 .0 .0
7.5 4 14 10 5 3.9 .4 .0 .0
5 5 17 10 5 2.8 .4 .0 0
5 10 22 10 5 L5 .4 .0 .0
5 80 26 10 b 1.5 4 .0 0
3.9 17 31 10 5 3.9 .4 .0 .0
39| 15 61 10 5 5 .4 .1 .0
5 91 26 7.5 5 1.5 .4 .2 .0
5 22 7.5 5 3 4 .3 .0
.5 22 7.5 5 5 N .4 .0
3.9 22 7.5 5 4.5 .5 .4 0
3.9 22 7.5 5 4 5 2 .0
3.9 17 7.5 5 3.9 .5 .2 .0
3.9 17 ..., 5 dee.... . .4 .4 .0
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Day.
1913-14.

Daily discharge, in second-feet, of Santa Ysabel Creek near Mesa Grande, Calif., for 1912~

1914-15.
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Daily discharge, n second-feet, of Santa Ysabel Creek near Mesa Grande, Calif., for 1912~
1918—Continued.

.

]
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.| Sept.
1915-16.

2.6 L9| 32! 40| 493} 240 86 501 25 15 6 3.3
241 20| 3.2 10| 461| 195 82 24 15 6 3.3
2.2 20| 3.2 12| 400| 125 79 45 | 24 15 6 3.9
2.0 20] 12 9! 31| 115 75 43| 23 14 6 4.2
.71 22| 13 10| 313| 330 72 41| 22 14 5.5 3.9
TR 18! 30| 7 10| 287| 150 75 40| 22 14 5.5 3.9
Feenereaneanns 2.0| 6 6.5| 95| 22| 123 7 33| 22 14 5.5 3.9
8 eeaanannn 21| 49| 6 8| 239 95 81 35 21 13 5.5 1.2
Qe 2.3 43| 6 181 206 90 84 320 20 13 5.5 4.6
100iiaeseannns 25| 65| 5.5 62| 196 85 87 33| 20 13 5.5 1.6
2.7 65| 5 45| 186 150 90 33 19 13 1.8 3.5
29| 55| 5 19| 166| 140 93 34| 19 12 1.8 3.1
2.8 49| 5 5] 157 135 72 34| 18 11 1.6 2.7
2.71 43| 12 36| 148| 120 70 351 18 10 1.4 2.7

25( 4.0{ 18 541 130( 110 75 36! 18 9 2.0 8
2.4 40| 10 405 130 | 100 74 371 18 8 4.9 6.5
2.3| 3.4 4,130 | 130 85 67 36| 18 7.5] 3.3 4.6

2,11 3.2| 65420 122 83 64 35| 18 7 3.5 9

2.0/ 3.2] 6 |25%] 122 84 62 35| 18 6.5| 53] 13

1.8 3.2| 5 |1,28| 14| 110 59 34| 18 6.5| 53| 10

1.8) 34) 5 50] 130! 13 57 33| 18 65| 49| 10

1.8] 36| 5 480 | 139 110 61 33| 18 65| 2.9 11

1.8] 3.8| 5 225 | 122| 204 58 321 18 6.5 27| 11

1.8 36| 6 200| 107] 127 56 31| 17 6.5 3.5| 12
1.8 34| 65| 416] 107| 122 521 30| 17 8 4.9 a5

|

1.8 3.4 6 406 122 112 51, 30| 17 6 5.5 6.5
1.8 3.2| 6 10,800 157 | 107 510 29| 17 6 5.5 6.5
1.8 3.2 6 {4720| 122| 100 511 28 16 6 5.5 7.5

1.8 3.2 7.5{1,520( 200 96 51, 27 16 [ 42| 18

1.9 3.2 10 800 |....... 93 51| 21 16 6 42| 18
L9 | ... 12 560 |eennnnn 89 |..u.... 2 |....... 6 ENCS IS .
55| 6.5 1B 25 72 20' 19| a 43| 4.8 .5
55| 9 12 25 65 191 18| 20 55| 4.8 .5
551 11 88 17 54 18] 16| 21 7 4.8 3.4
55| 11 39 18 54 15 15 2 ! 8 4.8 1.4
g.5| 8 21 18 54 14 6| 21 | 7 4.8 2.5
9 8.5 16 17 51 15 16| 21 7 3.8 2.5
8 7.5 13 16 45 16 17 ] 21 7 3.4 2.3
7 6 11 17 41 15 22| 21 7 3.0 2.3
6 7 1 17 48 31 22| 20 6.5 2.5 2.1
5.5| 6.5 9 17 70 31 21| 15 6.5 2.5 1.9
6.5 5.5 10 17 61 21 19| 14 6 3.4 1.9
65| 5.5 12 18 52 19 16| 14 5 3.4 19
5.5| 6.5 32 17 48 19 6| 13 2.5| 3.4 2.1
6 6 19 16 50 19 15| 13 4.8| 3.0 2.3
5 5.5 35 16 48 21 14 12 6 2.3 .7
55| 7 35 15 42 6 4] 12 55| 2.5 1.6
55| 6.5 23 50 40 68 14| 13 6 2.3 1.6
55| 6.5 39 55 38 12 28| 13 5 2.3 1.6
5 6.5 72 7 35 35 22| 12 4.8| 2.3 1.7

7 7.5 72 86 35 28 19} 85| 21 23{ 12
5 55| 1.5 54 64 30 27 7] 9 3.8 2.5 3.0
4.8 6 7 44 | 204 27 26 71 6 3.4 1.9 1.9
55| 7 8 36| 204 25 24 19| 6 3.4 2.3 2.1
6.5 7 31 32| 162 25 22 36| 7.5| 6.5 2.1 2.5
48| 75| 48 20| 165 25 20 3 7.5 5 2.3 2.3
46| 8 27 29| 118 2 20 34| 7.5 48| 21 1.9
55| 7.5] 23 28 96 23 27 29 6 6.5| 1.9 14
5.5| 75| 14 31 83 21 28 281 6 6 .8 1.4
65| 6 14 30 le..... 21 27 29 4.8{ 5.5 .6 1.4
7 6 14 28 ... 21 22 30| 3.4 55 .5 1.7
6.5 . ... 14 27 ... 22 ho.o... 27 b 6 B,
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. Daily discharge, in second-feet, of Santa Ysabel Creek mear Mesa Grande, Calif., for 1912~
1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.{ Sept.
1.0 0.9 2.9 2.2 3.2 5 21| 12 10 5.5 0.5 1.5
1.0 .9 2.9 2.2 3.2 4.6 22| 12 9.5 4.1 .5 7

.6 7 2.9 1.5 3.2 4.6 221 12 9.5 3.5 .3 .2
.5 1.1 2.2 1.5 3.2 4.3 21| 12 9.5 3.5 .5 .2
.5 1.8 2.2 1.5 3.2 4.3 211 12 9 3.5 W7 .2
.9 4.6 2.6 1.8 2.9 7 201 12 8.5 3.0 1.0 .2
.7 5 2.6 1.8 3.6 36 19 12 9 3.5 3.5 .1
.7 4.0 1.5 2.2 2.9 | 52 17 | 12 8.5 3.5 4.1 .2
.7 3.2 1.4 2.9 2.6 | 14 18| 14 9 4.1 2.0 .2
.9 2.9 1.4 2.9 2.9 19 17| 138 8.5 .3 2.5 .2
1.2 2.6 1.8 2.9 2.9 1 204 171 12 6.5 .3 1.0 .5
1.2 2.2 1.8 2.9 3.2 | 671 18| 12 3.5 .3 L5 3.0
1.3 2.2 2.6 9 3.2 | 208 201 12 4.7 .3 2.0 5.5
1.8 2.6 1.8 4.0 3.6 78 191 12 3.5 .3 3.0 6
1.5 2.9 1.5 3.6 3.6 | 56 17} 12 6.5 .3 4.1 3.5
2.2 2.9 1.5 2.9 3.6 | 38 161 12 7.5 .2 4.1 3.0
2.9 2.2 1.5 2.9 4.6 | 34 151 12 6 2.0 3.5 2.5
2.2 1.4 1.8 2.21 18 30 14| 12 6 3.0 2.5 2.0
1.2 1.4 1.8 3.21 11 68 13| 12 7.5 2.0 1.5 2.5
1.2 2.2 1.8 2.9 7.5 93 12| 12 7 1.5 .3 1.0
1.0 1.8 2.2 2.9 5.5 | 59 11 11 6.5 1.0 .3 1.0
1.1 2.6 2.9 2.6 27 51 121 10 7 1.0 .2 2.5
1.1 3.2 2.2 2.21 13 45 131 10 7 .2 .2 3.0
1.0 4.0 2.6 2.2 85| 43 14 9.5 7.5 .2 .2 1.5
1.1 .4.0 2.2 6 9.5 | 34 14 9.5 7 .2 .2 .7
1.1 3.2 2.2 13 8 32 15| 10 6 .2 .2 .5
1.3 3.2 1.8 7 7 29 16| 10 5.5 .2 3.5 .5
1.8 2.9 2.2 5.5 551 24 16| 14 6.5 .2 1.0 ]
1.4 2.9 1.8 5 22 15| 22 6 .3 .5 .3
1.2 2.9 2.2 4.3 |. 21 14 | 13 5.5 .2 1.5 .4
1.0 ... 1.8 4.0 20 j....... 12 ... .2 2.5 [.eants

NOTE.—Dai‘]]y discharge determined as follows: 1912-1915, Dec. 29, 1912, to Jan. 25, 1914, from well-defined
rating curve; Jan, 26 to Apr, 29, 1914, from rating eurves covering short periods and by shifting-control
method; Apr. 30, 1914, to Mar. 2, 1915, from well-defined rating curves; Mar. 3 to Sept. 30, 1915, from rating
curves covering short periods and by shifting-control method.

1916: Shiflting-control method used Oct. 1-25, 1915, Dec, 4-14, Mar, 30 to Apr. 12, and May 10 to Aug. 10,
Jan, 16-31, comguted from hydrograph; Oct. 1-11, estimated from discharge measurements; Nov, 6-9,
interpolated. Staff gageread Jan. 28 to Feb. 28, and Aug. 11 to Sept. 21, norecord Mar, 1-16; dischargeesti-
plgted f]l;)éhreeord of fiow on San Luis Rey River near Mesa Grande, Controlrepaired Nov.6-9; discharge
interpo; .
lgsggllfsgage read Oct. 7-12, 1917, and June 8-14, 1918. Hourly discharge averaged for March 7, 10-13, and

, 1918,

Monthly discharge of Santa Ysabel Creek near Mesa Grande, Calif., for 1913-1918.

Discharge in second-feet.

Run-off
Month. (total in
Maximum, | Minimum. | Mean. | 80te-feet).
1913.

U3 117 Y 42 2.5 6.00 369
February 91 3.9 15.6 866
March... 61 14 23.60 1,450
April 17 7.5 11 708
g 7.5 5 7.42 456
5 15 3.58 213
2.8 .4 .65 40
.4 .0 .14 9
.4 .0 .06 4

............ ST R 4,120
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Monthly discharge of Santa Ysabel Creek near Mesa Grande, Calif., for 1918—1918—Con.

Discharge in second-feet. Run-off
Month, (totalin
acre-feet).
Maximum, | Minimum, | Mean,
1913-14.
[T 7o o Y 0.4 0.0 0.24 15
November. . ..o i 4.8 .4 1.76 105
December. ... ... 9.1 1.9 3.37 207
JaANUATY. ... 800 2.7 50.2 3,090
B g Y o 593 9 63.9 3, 550
March. .. iiiiaeaes 37 16 23.6 1,450
ATl L iiiiiieaaans 32 7 16.2 964
Ay e e et ettt e aeeae e aeeaaeanaanannan 20 7 11.8 695
TUBE. Lo 14 1 5.28 314
TULY - et 1.4 .1 .74 46
AUZUSE . o« oee ettt et e aaaenanas .2 .0 .05 3
Beptember. . ... i ceeeaaiaaaan .6 .0 .19 11
The YeaT. .ttt it et 800 .0 14.4 10, 400
1914-15.
Oetober. .ot 1.4 .2 .78 48
NOVOIMDOT - - o ce et eeee e e e e e aeeeeeanan 2.7 .5 127 76
December. ... oo e 7.6 2.5 4.39 27
B L5 471 3.2 36.2 2,230
FebrOaTY - oo oo s 571 42 156 8,6
215 38 79.8 4,901
182 22 44.4 2,640
540 62 150 9,220
60 16 34. 4 2,050
i4 6.5 10.0 615
7 1.5 3.77 232
4.5 .5 3.07 183
571 .2 43.0 31,100
2.9 1.7 2.12 130
6.5 1.9 3.70 220
18 3.2 7.13 438
10, 800 4.0 1,080 66, 400
493 107 201 11,600
330 83 127 7,810
93 51 68.8 4,000
50 26 34.8 2,140
25 6 9.2 1,140
15 6 9.63 592
6 1.4 4.36 268
18 2.7 7.06 420
10, 809 1.4 131 95, 20
OetobeT. ..o et i . 30 4.6 7.87 484
November. 9.5 5 6.43 383
December . 48 55 il.4 701
January... 88 9 3.6 1,880
February. 294 15 62.1 3, 450
March. .. 72 21 40.8 2,510
April. . 86 14 26.5 1,580
May.. 43 14 21.5 1,320
June. 21 3.4 13.0 774
July. . 8 2.1 5.48 337
August. . 4.8 .5 2.71 167
Beptember. ..o 12 .5 2.25 134
The vear.......... vt 294 .5 19.0 13,700
1917-18.
OCLODET. . .t ettt 2.9 .5 1.29 73.8
November . ... ... 5 -7 2.61 155
December......o......o . 2.9 1.4 2.08 128
JaNUATY.... oo 13 1.5 3.60 221
L T D o 27 2.6 6.29 349
Mareh. oo 671 4.3 64.9 3,99
ATl L. 22 1i 16.6 088
B - e e e iieieieeaaieeanenean 22 9.5 12.1 744
JUIO. .« e i0 3.5 7.14 425
JULy .o . 5.5 .2 1.57 96.5
August. . ... 4.1 .2 1.59 97.8
September. ... ... ... 6 .1 1.46 86.9
BN 671 .1 10.2 7,360
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SANTA YSABEL CREEK NEAR RAMONA, CALIF,

Location.—In NE. § NE. £ sec. 27, T. 12 8., R. 1 E., at Pamo dam site, below Pamo
Valley, 1% miles below mouth of Temescal Creek, 44 miles north of Ramona, San
Diego County, and about 4} miles above site of station maintained at mouth of
canyon near Escondido from 1906 to 1912. Previous to February 1, 1916, station
was maintained at Pamo Camp, half a mile above dam site.

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

ErevATION.—About 900 feet above sea level.

RECORDS AVATLABLE.—February 5, 1912, to September 30, 1918.

GaceE.—Leitz water-stage recorder, with concrete well and house, on left bank at
dam site. Two vertical staffs have been used: “C’’is fastened to outside of con-
crete well and is at same datum as water-stage recorder; “B’’ is fastened to solid
rock on left bank a short distance above “C’’ and is at different datum. Staff at
original station above dam site was in four sections on left bank, a short vertical
section at control being read at extremely low water.

D1scHARGE MEASUREMENTS.—Made from cable about 1,000 feet above gage at dam
site or by wading. The cable at Pamo Camp was at gage.

CHANNEL AND CONTROL.—Sand ; somewhatshifting. Bankshighandclean. Channel
straight for 200 feet above and 600 feet below gage. Concrete control, built across
channel just below gage, was completed December 8, 1916, and was destroyed by
high water March 12, 1918, It was only partly effective during high water, as a
large boulder in the channel a few feet upstream caused a sand bar to form at
control. This boulder was removed in September, 1917. November 19, 1912, a
concrete control was built about 30 feet below gage at Pamo Camp. (See P1.V, C,
p. 16.) It was destroyed by the flood January, 1916.

EXTREMES OF DISCHARGE.—1912-1918: Maximum stage recorded, 14.0 feet January
27, 1916 (discharge, 28,400 second-feet); minimym stage recorded, 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, 43 miles below the station, by East
San Pasqual ditch, which takes out on left bank, and West San Pasqual ditch,
which takes out on right bank and below intake of the East San Pasqual.

REeauration.—None.

Accuracy.—Stage-discharge relation not permanent. The concrete control at Pamo
Camp, except for short periods after high water, was very effective. The rating
curves for gage at Pamo Camp are well defined; those for new gage are fairly well
defined. Staff gage read to hundredths three times daily. Water-stage recorder
in operation January 22 to June 30, 1917; mean daily gage height obtained by
inspecting recorder graph. Daily discharge ascertained by applying mean daily
gage height to rating tables, or, for periods not covered by rating curves, by
shifting-control method and by interpolation between discharge measurements
when there was little change in stage. Records for 1916, 1917, and 1918 fair;
earlier records good.
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Discharge measurements of Santa Y'sabel Creek near Ramona, Calif., for 1912-1918.

vy Gage | Dis- . Cage | Dis-
Date. Made by heigit. charge. Date. Made by height. | charge.
1912, Feet, | Sec.ft. 1914, Fect. | Sec.ft.
Feb. 5 0.30 3.3 | Jan. 26 | R. W.Dayeeeurmunnnnn 4.60 | 1310
5 .30 3.8 20 do....- .| Leel 9
8 .32 3.8 || Feb. .do.. 1.50] 26
17 R 3.0 ..Go.. 143 28
Mar. 6 .01 49 do.. 3.05| 38
8 .62 21 Mar. F. C. ¥bert. 1.72 60
8 .60 | 18 R. W.Day" 1.57| 36
27 94| 50 do..... ‘141 27
Apr. 1 1.01 50 .do.. 1,73 &1
5 41 Apr. do.. 1.46 28
206 F. C. ¥bert 1.52 33
154 May R. W. Day. 1.52 32
| 134 do.... 139 18
[ VS B F. C. Ebert. 1.38 17
I 583 | Oet. do. - .84 .
| 54 || Dec. 12| D.A. McClung.. ... r24] 10
21 I
P "1a 1 1015,
| @05 Jan. 14 | Leeand Sleppy........ 1.16 5.8
2.2 16 | DA, Mceiung.,. 115 4.6
2.4 113 4.1
| 25 134 15
3.5 .26 11
\ Feb. .90 9
! 1.82 | 82
9.2 3.02 | 217
. 85 2.23 | 152
|40 2.17 | 131
22 Mar. 2,27 | 1587
| 13 224 | 157
C8.9 2.11 | 119
8.7 .87 | 71
6.9 1.74| 64
168 Apr. 1.72 55
97 1.66 | 45
56 . 1.61| 41
172 May 71..-.- A0uveacnnnmnnnennn 3.02| 326
27 Thoeenn {5 [+ S 3.06 | 373
21 2 L RO 2.94| 313
19 3 . I3 P 2,93 | 341
18 8 |o.... AOevenecneranennnn 2.90 | 297
25 June 1| W. L Isbell..._........ 1.84 72
106 . .37 u
2% 1.15 3.9
17 1.13 3.0
15 1.14 4.3
13 1.14 41
9.5 .07 2.2
6.6 117 3.3
6.8 1.08 2.5
. 5.3 1.26 7.8
. 4.6 1.21 5.5
. 4.8 131} 11
. 4.7 1.27 8.9
1.12 2.6
.E 1.11 1.7
) R. W. Day... 111 1.4 1.83] 69
July 2(..... L+ S 1,00 .7 2.50 | 53t
8 7t 5.1 4.80 | 742
14 .70 b1 470 | 704
22 d .68 0 4.40 [ 508
30 do. .75 .2 4.30 1 496
Aug. 28 | F. c Fbert ............ .72 .05 3.95 | 373
Oct. 4 [eeeo@0ueenicennannnnn... .67 b1 3.80 | 345
Nov. 12 .79 .2 3.65 | 308
3 1471 25 3.45 | 268
15 A7 3.18 | 221
0 1.7 2.90 | 186
7.2 2.88 | 187
I 63 290 | 215
. 2.8 3.05 1 310
Dec .25 2.75| 203
2.4 2.55 | 178
P24 2.50 | 148
| 2.35 | 141
1914. | 2.30 | 158
Jan. © 3.5 2.50 | 183
6 a 251 95 2.30 | 150
20 |..... [ 1321 12 2.30 | 165
22 | F.C.Ebert.....ccc.... 1181 8 2.20 | 151

o Made by floats.

b Estimated.
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Discharge measurements of Somta Ysabel Creek near Rameona, Calif., for 1913-1918—Can.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— height. | carge.
1916. Feet. | Secft. 1917, Feet. | Sec.-ft.
Apr. 2.14 126 || Feb. 13 1.78 27
2.02 139 18 1.76 80
1.90 90 2 2.45 | 145
1. 66 82 || Mar. 8 2.34 61
May 1. 66 69 9 2,33 66
1.52 56 21 2.17 52
1.37 57 28 2,02 42
1.33 55 || Apr. 13 1.78 | 30
1.24 43 18 2.06 70
June 1.15 36 || May 21 1.82| 33
1.08 27 || June 8 1.77 23
1.00 27 29 1.58 65
July .87 15 || Aug. 20 1.40 2.4
.79 14 || Sept. 4 1,29 .8
Aug. .71 11 . 4 1.25 1.3
Oet. .58 24 || Nov. 19 1.24 2.5
.65 12 |l Dec. 23 1,47 4.5
.64 15 31 1.48 6. 4
Dse. .42 12
1.64 12 1918,
1.69 11 {| Mar. 2.16 | 104
1.73 13 2,38 | 131
. 1.60 66 ﬁgr. 2.65 32
27 McClung and Case.....| 1.47 28 y 5 2.41 15
Aug. 12 2.08 1.2
1917 2.10 .5
Jan, 19} F.C.Ebert............ 2.56 164
21 ]..... doe. .. 2.18 102
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Daily discharge, in second-feet, of Santa Ysabel Creek near Ramona, Calif., for 1912—
1918.

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

9.5 59 34 14 4.2 1.3 0.5

17 52 34 14 4.8 1.0 .4

9.5 43 34 14 6.6 1.0 .4

14 40 31 12 9 .8 .6

B et 4 17 40 31 12 5.8 .3 .6

[ Y 4 35 36 30 12 4.5 .3 .6
T e e e e et 4 29 30 45 12 4.2 .1 .4
- 4 21 37 92 11 3.8 .1 .5
Y 4.8 31 42 106 10 3.0 .05 .6

10 e e 4.8 218 45 80 11 2.8 .05 .5
5 4.8 54 218 G8 11 2.0 .1 .04
4.8 52 252 58 1 2.0 .05 .04
P 4 182 185 50 11 2.2 .05 .04
N 4 69 166 40 12 2.0 .05 .04
2 4 44 133 34 11 2.0 .05 N
16, i 3.4 38 114 30 11 1.3 .05 .04
17 e 3.1 25 89 25 ] 1.8 .05 .03
A 3.1 18 85 24 7.4 7.4 ] 02
19 e 3.1 14 75 22 7.0 4.8 .5 .02
20 e 3.1 11 65 20 6.6 2.4 .5 .02
2 3.7 19 59 20 6.2 1.8 .3 .03
22 3.4 21 53 20 6.2 1.3 .2 .02
2 3.1 16 47 20 6.6 1.0 .1 .02
24 e 3.1 16 43 20 6.6 1.0 .05 .02
15 7N 3.1 13 41 19 6.2 1.0 .04 .03
26, il 3.1 4 40 20 5.0 .8 .04 .03
1 3.1 55 46 20 4.5 .8 .05 .02
2 3.1 36 40 19 4.0 1.0 .1 .02
3 1.9 45 38 18 5.4 1.3 1.6 .02
4R P 122 36 18 7.0 1.6 1.3 .03
= S IR T3 feeiiiaan ) (70 AP 1.6 1.0 |........

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

1012-13.

) . 0.05 1 4.5 4 6 401 24 10 551 0.5 0.2 0.1
2 .05 1 4.5 4 5.5 331 30 9.5 5.5 .5 .2 .1
- S 25 2 4.5 3.5 5.5 30| 27 10 5.5 .5 .2 .3
[ 14 2.5 4 3.5 5.5 281 24 9 4.5 .5 .2 .3
[ DU 25 2.5 3.5 4 7.5 281 21 9 4 .5 .1 .3
[ 14 2.5 3.5 3.5 11 261 19 8 4 .3 .1 3
[ PP 6.5 2.5 3.5 3 9 25| 18 8 3.5 .2 .1 .3
- S 4 2 3.5 4 21 21| 17 8.5 3.5 W1 .1 .3
|- S, 4 2 4 5.5 11 19| 16 9 3.5 .1 .1 .3
10.......... 4 2 4 8 8.5 19| 15 8 3.5 .1 .1 .3
n.......... 2 2 4 5 7.5 19 15 8 3 .1 .1 .3
1200 2 3 4 5 7.5 391 15 8 3 .1 .1 .3
| . 2 3 3.5 5.5 7 39| 14 7 2.5 .1 .1 2
Mo 1.5 2.5 3.5 5.5 7 30| 18 7 2.5 .1 .1 .2
5. ..., 1.5 2.5 4 6 7.5 251 12 7 2 .1 .1 2
16.......... 1.5 2.5 4 39 8 21| 10 6 1.5 .1 .1 .2
7. 1.5 2.5 4 22 7 19| 10 6 L5 .05 .1 .2
18 et 1 2.5 4 16 7 191 16 6 1.5 .05 .1 .2
19.......... 1.5 2.5 3.5 12 7 20| 18 6 1.5 .05 .05 .2
20 .. iano.s 1.5 2.5 3.5 9 8.5 30| 14 6 1.5 .05 .05 .2
2. ... 1.5 2.5 3.5 7.5 16 25| 14 6 1.5 .05 .05 .1
2., 1.5 2.5 3.5 7 118 22 13 6 1.5 .0 .05 .1
23 1.5 2.5 3.5 7 28 20 13 5.5 1.5 0 .05 .1
24 el 2 2.5 3.5 6.5 24 721 11 5.5 1.5 .05 .05 .1
25 i 2 2.5 4 6 81 491 10 5.5 L5 .05 .05 .1
26, 2 2.5 3.5 6 58 39 9.5 5 1.5 .1 .05 .1
.7 GO 2 2.5 3.5 5.5 123 33 9.5 5.5 1.5 .1 .05 .1
28 ... 2 2.5 3.5 6 67 32 9.5 7.5 2 - .4 .05 .1
29.......... 2 2.5 3.5 6.5 |eannanns 27 9.5 9 1 .5 .05 .1
30, 2 3.5 3.5 [ P 26 9.5 6 1 .2 .1 .1
i) I, 2 ... 1 6 lo...o.... 25 1., 5.5 |ooeaa.. .2 IS N PO
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Daily discharge, in sccond-feet, of Santa Ysabel Creek near Ramona, Calif., for 1912-
1918—Continued.

Day. | Oct. | Nov. { Dec.| Jan. Feb. | Mar. | Apr. | May. ! June.,| July. | Aug.| Sept.
|
1913-14. t
1 0.1 .01 3 6 44 7 35 32| 12 1.5 0.1 0.1
.1 .1 2.5 5 38 67 33 20| 12 1.0 .1 .1
.1 .1 2.5 5 33 60 32 27 | 11 .8 .1 .1
.1 .1 2.5 5 29 57 29 26 | 11 W7 .1 .1
.1 2 2.5 5 28 87 33 24| 10 .9 .1 .1
.1 .2 2.5 4 27 54 35 241 10 .4 .1 .1
.1 2 2 4 26 44 30 21 13 .3 .1 .1
.1 .2 2 4 24 41 29 20 22 .8 .1 .1
.1 .2 1.5 4.5 24 41 28 181 14 7 .1 .1
.1 .2 1.5 4 19 41 30 20 12 .2 .1 .1
.1 .2 1.5 4 22 37 26 19 11 .2 .1 .1
.1 .2 2 4 21 34 24 18 9.5 .2 .1 .1
.1 28 2 4 21 34 23 17 8.0 .2 .1 .1
.1 6 2 4 23 31 22 19 9.0 .2 .1 .1
.1 3 2.5 5 24 33 22 19 6.5 o L1 .1
W1 2.5 2.5 11 24 31 20 18 8.0 .2 .1 .1
.1 2.5 2.5 10 24 28 20 18 8.5 .1 .1 .1
.1 3 2.5 9 19, 26 17 16| 80] .1 .1 .1
.1 13 3 26 685 26 16 14 8.5 .1 .1 .1
.1 9 4 15 255 25 14 14 7.5 .1 .1 .1
.1 6.5 4 26 15 13 7.5 .1 .1 .1
.1 6 18 26 64 13 6.5 .1 .1 .1
.1 3 18 25 46 13 6.5 .1 W1 .1
.1 2 11 26 27 14 6.0 .1 .1 .1
.1 2.5 9 28 25 13 6.0 .1 .1 .1
1 2.5 7 31 25 13 5.0 .1 .1 .1
W1 2 6 38 24 14 4.5 .1, .1 d
.1 2 5 40 21 13 4.5 .1 .1 .1
.1 2 4.5 38 23 12 3.0 .1 1 .1
.1 2.5 5 94 27 12 2,0 .1 .1 .1
[ U O 6.5 38 1 e 11 |eeen.s .1 I B
.1 1.9 4.6 5.8 151 278 56 393 | 74 26 g 3.5
.1 1.9 4.6 5.8 460 412 54 628 | 67 24 8.5 3.5
.1 1.4 4.3 5.8 365 223 55 470 | 70 25 8 4
.1 .2 3.8 7.0 170 203 52 375 | 69 26 8 5
.1 .4 4.0 7.5 115 184 55 850 | 67 24 8 5
.1 .4 4.3 7.0 88 161 60 438 | 66 24 7 4
.1 .4 4.6 6.4 76 152 55 350 | 60 23 6 4
.2 .3 4.0 5.8 67 144 52 283 | 62 22 5.5 3.5
.2 2.8 3.8 7.0 62 134 49 255 | 55 22 5 3.5
.2 18 4.3 7.5 1,080 172 44 220 | 54 22 4.5 3
.6 4.6 5.2 6.1 1,250 136 38 190 | 54 19 4.5 2.5
.5 3.4 10 5.8 510 125 38 170 { 52 17 4.5 1.5
.5 2.6 7.0 6.1 270 113 38 160 | 49 15 1.5 1.5
.4 2.4 5.5 6.1 230 106 42 140 | 46 14 4 4.5
.4 2.4 5.5 6.4 185 97 52 135 | 44 14 4 4
.4 1.8 5.5 5.8 180 88 45 125 | 41 14 3.5 4
.4 1.4 8.5 5.8 190 86 41 120 [ 41 14 5 4
.5 1.3 12 5.5 135 84 38 225 | 42 13 6 3.5
.5 .7 9.0 4.9 120 84 39 145 | 38 12 5.5 3.5
.6 .61 10 4.6 203 K 38 130 | 38 11 5 4
.9 .6 9.5 5.5 198 70 138 120 | 37 9.5 4.5 4
1.4 .9 8.0 25 152 69 263 110 | 36 4 3.5
1.6 1.3 8.5 13 136 67 123 110 | 34 9 2.5 3.5
1.3 1.3 6.7 10 150 66 142 103 | 32 10 35 3.5
.9 1.2 6.4 19 278 62 88 100 | 32 9.5 4 5
.8 1.3 7.0 17 168 61 74 90 | 32 9.5 (110 5.5
W7 1.4 7.0 13 142 58 67 89 | 32 9 20 5.5
.7 1.8 7.0 21 132 61 74 821 30 9 9 5
.7 2.0 6.7 25 S PR 77 125 801 28 9 7 5
1.1 2.2 5.8 760 |..o...... G4 412 7 27 9.5 3.5 4.5
1.6 j....... 6.7 255 l......... 60 |....... 78 feeen...] 9.5 3 eseence
447 9

142131°—21—wsPp
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Daily discharge, in second-fest, of Santa Ysabel Creek near Ramona, Calif.. for 1912—
1918—Continued.

i
Day. Oet. | Nev.| Dee.| Jan. | Feb. | Mar. | Apr.| May. | June. | July. | Aug.|.Sept.
1
1915-16.
2.4 65 7 754 300 140 67 38 20 12 8
3.3 7 17 694 290 135 65 | 38 20 12 8
3.9 7 20 666 240 130 65| 37 19 12 8
4.2| 38 15 666 125 65| 37 18 12 8
4.2] 34 17 612 255 120 651 36 18 12 8
7 11 A7 57 215 125 65 36 17 i1 9
88 9 15 459 200 115 60 | 35 17 11 9
7.5 7.5 12 382 190 105 60 | 30 1% 1 1
8 7 28 343 165 110 55| 30 16 11 1
10 7 95 320 160 105 55| 30 15 11 1
9 7.5 69 320 150 110 56 1 25 15 11 1
7 7 29 309 165 139 56 | 25 15 1 9
7 7 23 298 150 115 56 | 25 15 11 g
6 12 55 207 148 105 56 1 2 » 11 9
55| 42 81 258 160 110 571 % 14 1 9
6 13 664 258 150 105 57| 26 14 11 9
6 ) 31 6, 060 249 150 160 551 26 M 1 8
5.5 1 7,420 240 145 5 55 27 14 10 8
5.5 9 3,680 224 150 90 60 | 27 14 10 8
85 85230 210 170 89 55 | 27 M 10 8
5.5 9 865 210 190 88 551 27 14 10 8
5.5 85 560 198 180 86 55| 26 14 10 8
6 9 450 187 210 8 501 26 13 10 8
6 9 400 182 180 83 51 2 ¥ 10 8
6 7 668 190 165 82 451 24 13 i) 8
6 8 611 205 150 80 45 | 24 13 10 8
6 7T 114,100 210 165 77 451 23 13 9 9
6 7.5 9,740 245 158 75 40 | 22 13 9 9
[ it 2,510 320 165 72 40| 22 13 8 9
6.5 2t 1,160 ). ... 151 70 40 21 12 8 9
....... 20 865 |....... 145 |....... 39 ... 12 8 ceeeann
11 12 75 25 95 35 3| 29 8 5 1.2
11 8 80 30 80 30 33| 26 7.5 4.8 1.2
11 25 131 32 70 28 33| 23 7.5 4.5 .9
12 20 80 28 80 26 20, 21 7.5 4.0 .9
15 16 45 26 75 26 291 20 7.5 3.0 1.2
15 17 23 25 70 27 30| 2 7.5 2.5 1.2
11 15 21 26 65 29 31 20 7.5 2.5 1.3
13 1} 23 27 60 27 30 19 7 2.5 1.0
13 12 23 25 65 34 34 18 6.5 2.4 .7
12 12 21 26 10 45 | 32 18 6.5: 3.5 .9
12 1Z 21 25 0 34 29 16 6 + 3.5, .9
12 15 24 27 60 33 26| 16 4.8, 3.5 9
11 15 60 27 60 32 25] 15 4.5 3.2 1.3
11 9 30 25 60 32 23| 13 4.9 3.0 1.3
11 10 37 25 60 32 2! u 4.0 2.4 i 1.0
12 11 101 25 60 235 2 190 4.6 2.4 .9
i1 12 50 80 60 128 18 9.5 4.5 2.4 .6
11 12 90 55 63 38 8.5 4.2 2.4 .6
i3 13 170 100 50 57 39 8.5 4.9 2. 4. .5
15 4 140 i 125 47 47 33 8 4.0 2.2 1 4.0
{
14 16 116 E 120 48 43 3 8 3.8 2.21 55
13 15 30 ; 700 49 39 R 7.5 4.0 2.0 2.9
13 12 50 | 1,130 49 34 32 7 42| 2.2/ L7
14 260 50 205 50 33 48 6.5 8 2.2 | 1.8
15 162 47 | 235 47 32 7 7 6 2.0, 1.6
15 40 44 ‘ 170 43 az 45 6.5 5.5 1.9 l 2.0
15 35 41 135 41 47 36! 6.5 6.5 1.8 4 2.%
15 k3 38 s 40 40 32 65 5.5 1.6 1.7
12 38 Bl 36 4 33 7 5 1.8 1.6
T S | | | m 7| 5 | L4 Le
....... 55 22 ...l 40 ... 32 ... 5 L3 ...,




SAN DIEGUITO RIVER BASIN. 151

Daily discharge, in second-feet, of Santa Ysabel Creel:, near Ramona, Calif., for 1912~
1918—Continued,

Day. Oct. | Nov. | Dec.| Jan Feb. | Mar. | Apr. | May. | June. z July. | Aug. | Sept.
| |
1917-18. . .

.. 1.5 2.2 4.7 6 12 14 31 12 3.6, L8 0.9 1.8
1.4 2.2 4.4 6 11 13 32| 12 3.3 1.5 1.0 1.5
1.4 2.0 4.7 6 10 11 321 12 3.3 1.8 i N L1
1.4 2.3 4.3 6 9.5 9.5 304 12 2.7 2.1 1.1 1O
1.4 2.4 4.2 6.5 9.5 9 28| 12 2.4 1.8 13 .9
1.4 5.5 4.4 6 &5} 13 27 12 21 2.1 L5 .8
1.4 19 5 6 95| 128 271 12 21 2.1 2.4 1.0
1.6 13 4.4 6 9.5 121 25 12 1.8 1.8 36 11
1.4 8 4.9 6 3 22 221 16 1.5 1.5 1.3 .1
2.0 5.5 4.7 6.5 7.5] 14 237 14 1.3 1.5 1.1 1.1
1.8 5.5 4.7 6.5 7 580 231 13 L1 1.1 1.3 .9
2.9 5.5 5 6.5 7.5 1,300 231 12 1.0 1.0 1.1 .8
3.0 5.5 5 54 8 420 251 12 1.1 1.0 1.3 .8
3.7 5.5 5.5 17 851131 231 12 1.8 1.1 1.1 .8
5 5.5 5.5 10 851 90 21} 10 2.7 1.1 L5 1.3
5.5 5.5 5 10 9 60 20 9 2.4 1.0 1.8 1.8
4.7 5 5 9 9.51 55 18 7.5 2.1 1.1 2.7 1.8
4.0 1.0 5 85| 50 50 16 6.5 1.8 1.3 L8 2.1
2.3 2.6 5 7.51 29 140 13 6 2.1 1.5 2.2 1.3
2.2' 23 5.5 7 22 185 13 6 2.4 1.8 L5 1.1
2.2, 2.6 5 7.5 17 90 20 5.5 2.4 1.5 .9 8
2.2 2.9 4.7 7 60 75 18 4.6 2.4 1.8 .4 .7
2.3 4.4 4.7 6 31 70 18 5 2.4 L5 i .5
2.4 5 4.7 7 20 65 15 4.6 2.7 1.5 .4 9
2.6 5 5.5 5 22 50 15 4.6 3.0 1.5 .2 11
2.8 5 6 48 42 4 5 3.31 " 1.3 .2 L1
2.6 5 6 31 41 15 4.6 3.6 1.1 1.2 L1
2.4 5 6 18 43 13 6.5 3.0 1.1 .5 1.1
2.6 5 6 12 42 14| 33 2.4 1.1 -4 16
2.6 5 6 12 34 12 12 1.8 -9 .7 i N]
2.2 ...... 6.5 12 32 ... 210 ... .8 L8 ).......

Nore.—Daity discharge determined as follows: 1912, Feb. 5 to Sept. 30, 1912, from rating curves well
defined above 3 second-feet,

1912-13: Oct. 1, 1912, to June 3, 1913, from well-defined rating curves; June 4 to Sept. 30, by shifting-
control method and interpolation between measurements.

1913-14: Oct, 1 to Nov. 12, 1913, estimated {rom measurements; very little change in stage; Nov, 13,
1913, to Sept. 30, 1914, when shifting-control method was used, exeept Mar. 28 to May 1, 1914, from well-
defined rating curve,

1914-15: Oect. 1, 1914, to Feb. 11, 1915, from well-defined curve; Feb.12-19, 1915, by shifting-control method;
Feb. 20to May 5, from an average rating curve well defined; May 6-31, 1915, by shifting-control method;
June 1 to Sept. 30, from well-defined rating curve.

1915-16: Oct. 110 Dec. 31, 1915, from well-defined rating curve; Jan. 1-15, 1916, gage-height record lost;
discharge estimated from record obtained at Mesa Grande; Jan. 16-31, com, uted from hydrograph; Feb.
1-24, well-defined rating curve; Feb. 25 to Sept. 30, from fairly well defined rating curves covering short
periods, computed by shifting-control method and by interpolation hetween discharge measurements.

1916-17: Oct. 1 to Dec. 7, 1916, estimated from discharge measurements and record obtained at Mesa
Grande: Dec. 24, 1916, to Jan, 2, 1917, Jan. 19 to Apr, 15, and May 18-23, from fairly well-defined rating
ecsut{vestagplicalsle for short pcrio&s and by shift ing-controf method, Jan. 13, 1917, gage not read; discharge

imated.

1917-18: Tworating curves used, Oct. 1, 1917, to Mar. 11, 1918, are fairly well defined. Discharges Mar,
12-13 and 15-25 computed from record obtained at Mesa Grande; remainder of year computed from fairly
well defined curves covering short periods. Record Mar. 12-25, poor.



132 SURFACE WATER OF PACIFIC SLOPE, SOUTHERN CALIFORNIA.

Monthly discharge of Santa Ysabel Creek near Ramona, Calif., for 1912-1918.

Discharge in second-feet. Run-oft
Month. (totalin
acre-feet).
Maximum, | Minimum. | Mean,
1912
Fehruary 5-20. ... .ot 4.8 1.9 3.62 180
MarCh . et 278 9.5 46.7 2,870
April. e iieiaan. 252 30 75.0 4,460
MY - ettt 106 16 35.4 2,180
JUne . e eiiieieiieiaaaen 14 4 9,22 549
B L 9 .8 2,90 178
ARZUSE . L e 1.6 .04 .37 22.8
Seplember. . ...oei i .6 .02 .19 11.3
Theperiod. .. ...oeiiieoi e e 10,500
1912-13
OCLODRT. . .ot e 25 .05 4.29 264
November. . 3.5 1 2.38 142
December. . 4.5 3.5 3.77 232
January.... 39 3 7.68 472
February 123 5.5 24.3 1,350
March. . 72 19 29.0 1,780
April. 30 9.5 15.4 916
May.. 10 5.0 7.19 442
June. 55 1 2.60 155
July.... .5 .05 .19 12
August. .. .2 .05 .10 6
September. .. ....oo i .3 .1 .19 11
The Fear. ... aaaaeeeetaaa 123 .05 7.99 5,780
1913-14
LT o) o .1 .1 .10 6
Novermber. .. ... i e 28 .1 3,33 198
December. ...t e 18 L5 4,53 279
January . ... 1,140 4 82,4 5,070
February.... ... ... 1,490 19 153 8,500
March. ..o 94 25 40.5 2,490
.Y 3 v 1 64 14 27.2 1,620
£SO 32 11 17.9 1,100
L 22 2.0 8,77 522
L1 15 .1 .32 20
AUUSE. oot .1 .1 .10 6
September. ... .. i .1 .1 .10 6
B8 T £ N 1,490 .1 27.3 19,800
1.6 .1 .57 35
18 .2 2,10 125
12 3.8 6. 45 397
915 4.6 70.2 4,320
1,250 62 259 14,400
412 58 122 7,500
412 38 81.6 6,860
850 73 221 13,600
74 27 47.0 2,800
26 9 15.6 959
110 2.5 9. 2 569
5.5 LS5 3.90 232
1,250 .1 68.7 49,800
4.5 1.4 2.75 169
10 2.4 6.05 360
42 6.5 12.2 750
14,100 7 1,690 104, 000
754 182 345 19, 800
300 145 182 11,200
140 70 102 6,070
67 39 54.3 3,340
38 21 28,2 1,680
20 12 14.9 916
12 8 10.5 646
10 8 8.6 512
14,100 1.4 206 149, 000
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Monthly discharge of Santa Ysabel Creel: near Ramona, Calif., for 1912-1918—Continued.

Discharge in second-feet. Run-off
Month. (totalin
acre-feet).
Maximum, | Minimum. | Mean.
191617,
50 9 16.9 1,040
15 1 12.8 762
260 9 30.3 1, 860
170 21 57.5 3,540
1,130 25 130 7,
36 59.2 3,640
235 26 46.4 - 2,760
71 18 32.8 2,020
29 6.5 13.3 791
8 3.8 5.66 348
5 1.3 2.66 164
55 .5 3.15 187
1,130 9.5 33.6 24,300
October. . ... i 5.5 1.4 2.48 152
November. .. 19 2.0 5.13 305 -
December.... 6.5 4.0 5.06 311
..................................... 54 6 12.0 738
............................ 7 16.3 905
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