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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
IN CALIFORNIA, 1914.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1914.

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

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

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have camed
the followmg item and appropriations:

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

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

Annual appropriations for the fiscal years ending June 30, 1895-1915.

S $12, 500
189B. - v eeeeee e el 20, 000
1897 t0 1900, inclusive........ . ...l 50, 000
1901 t0 1902, inclusive...... ... ..ol 100, 000
1903 t0 1906, InClUSIVe. «e -« ..o e ool 200, 000
17 150, 000
1908 £0 1910, incluSIVe. . v en e oeeene e eaene s 100, 000
1911 to 1915, inclusive...cooeveeiiiin i 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 15.

Measurements of stream flow have been made at about 3,400 points
in the United States and also at many points in small areas in Seward
Peninsula and the Yukon-Tanana region, Alaska, and the Hawaiian

8
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Islands. In July, 1914, 1,480 gaging stations were being maintained
by the Survey and the cooperating organizations. Many miscel-
laneous discharge measurments were made at other points. In con-
nection with this work data were also collected in regard to precipi-
tation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country, and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resource is presented in the appendix
to this report.
DEFINITION OF TERMS.

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

‘‘Second-feet” is an abbreviation for ‘‘cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 11).

‘‘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—oﬁ' is distributed uniformly both as
regards time and area.

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

An ““acre-foot,” is equivalent to 43,560 cubic feet and is the quan-
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage.

“Millions of cubic feet’” is used to express quantities of water
stored in reservoirs, most frequently in connection with studies of
flood control.

The following terms used in these reports are not in common use:

‘‘Stage-discharge relation,” an abbreviation for the term ‘‘relation
of gage height to discharge.”
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“Control,” ‘‘control section,’” and ‘‘point of control,” terms used
to designate the section or sections of the stream below the gage
which determine the discharge relation at the gage. It should be
noted that the control may not be the same section or sections at all
stages.

The “‘point of zero flow” for a given gaging station is that point.
on the gage—the gage height—to which the surface of the river
would fall if there were no flow.

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 Run-off in inches,
in d )
feet per -
square mile.| 1 day. 28 days. 29 days. 30 days. 31 days.
1.041 1.079 1.116 1.153
2.083 2.157 2.231 2.306
3.124 3.236 3.347 8.459
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 9.223
9.372 9. 707 10. 041 10.376

Note.—For part of a month multiply the run-off for 1 day by the number of days.
Table for converting discharge in second-feet into run-off in acre-feet.

Run-off in acre-feet.
Z_Discharge -0 feet.
m
feet. lday. | 28days. | 29days. | 30days. | 31days.
1.983 55.54 57.52 59.50 61.49
3.067 | 111 115.0 119.0 193.0
5.950 | 166.6 172.6 178.5 184.5
7.934 222.1 230.1 238.0 246.0
9.017 | 2717 287.6 27.5 307.4
11.90 3339 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 e
17.85 499.8 517.7 535.5 553.4

Norte.—For part of a month multiply the run-off for 1 day by the number of days.
Table for converting discharge in second-feet into run-of in millions of cubie feet.

Discharge Run-off in millions of cubic feet.
in )
feet. 1 day. 28 days. 29 days. 30days. 31 days.
0.0864 2.419 2. 506 2.592 2.678
L1728 4.838 5.012 5.184 5. 356
.2502 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
.6048 - 16.93 17.54 18.14 18.75
.6912 19.35 20.05 20. 74 21. 42
7776 21. 77' 22.55 23.33 24.10

Norte.—For part of a month multiply the run-off for 1 day by the number of days.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Discharge Run-off in millions of gallons.
in
feet. 1 day. 28 days. 29 days. 30 days. 31 days.

0.6463 18.10 18.74 19.39 20.04
1.293 36.20 37.48 38.78 40.08
1.939 54.30 $6.22 58.17 60.12
2.585 72.40 74.96 77.56 80. 16
3.232 90. 50 93.70 96.95 100.2
3.878 108.6 112.4 116.3 120.2
4.524 126.7 131.2 135.7 140.3
5.171 144.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180.4

Nore.~For part of 3 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=1.4666
feet per second. In computing the table the figures 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 0.0001 0.068{ 0.136 | O. ggg 0.273 | 0.341| 0.409 | 0.477 1 0.545 0.614
1... .682 . 750 .818 . .995 | 1.02 1.09 1.16 1.23 1.30
2 1.36 1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 1.98
3 2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.06
4 2.73 2.80 2.86 2,93 3.00 3.07 3.14 3.20 3.27 3.34
5... 3.41 3.48 3.56 3.61 3.68 3.75 3.82 3.89 3.9 4.02
6... 4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
7 4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
8 5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
9 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 7.48 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 13.752 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 secoffd-foot for one day equals 86,400 cubic feet.

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.
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1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate water power quickly: Second-feet i(lfall m feet—-net horsepower on

water wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1913, and ending September 30, 1914. At the first of January in
most parts of the country a large amount of the precipitation for
the preceding three months is stored either as ground water, in the
form of snow, or in lakes. This stored water passes off in the streams
during the spring break-up. At the end of September the only
stored water available for run-off in the streams is possibly a small
amount held in ground storage. Therefore the run-off for a year
beginning with October 1 is practically all derived from preciptation
occurring within that year.

The base data collected at gaging stations (Pl. I, 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.IT) that gives a continuous record of the fluctuations. Measure-
ments of discharge are made with a current meter or by the general
methods outlined in standard text-books on the measurement of river
discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights give the daily discharge from which the monthly
and yearly mean discharge is determined.
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The data presented for each regular gaging station comprise a
description of the station, a table giving results of discharge measure-
ments, 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.

The description of the station gives, in addition to statements
regarding the location and equipment, information in regard to any
conditions that may affect the constancy of the stage-discharge
relation, covering such subjects as the occurrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect
of backwater; it gives also information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the results.

The table of daily discharge gives the discharge in second-feet cor-
responding to the mean of the gage heights read each day. At
stations subject to sudden or rapid diurnal fluctuation the discharge
obtained from the rating table and the mean daily gage height may
not be the true mean discharge for the day. If such stations are
equipped with water-stage recorders, the mean daily discharge may
be obtained by computing the mean daily gage height and applying
it to the rating table, by averaging discharge at regular intervals
during the day, or by use of the discharge integrator—an instrument
operating on the principle of the planimeter and containing as an
essential element the rating curve of the station.

In the table of monthly discharge the column headed “Maximum”’
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column of ‘Mini-
mum’’ 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. On
this average flow the computationsrecorded in the remaining columns,
which are defined on page 10, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

Footnotes added to the daily discharge tables give information
regarding the probable accuracy of the rating tables used, and an
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accuracy column is inserted in the monthly discharge table. 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’ or ‘“approximate’ 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 letter in the column headed * Accuracy,” in the monthly dis-
charge table rates the accuracy of the monthly mean and not that of
the estimate of maximum or minimum discharge or the discharge for
any one day. The rating is determined by considering the accuracy
of the rating curve, the probable reliability of the observer, the num-
ber of gage readings per day, the range of the fluctuation in stage,
and local conditions. In this column A indicates that the mean
monthly flow is probably accurate within 5 per cent; B, within 10 per
cent; C, within 15 per cent; D, within 25 per cent. Special condi-
tions are covered by footnotes

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 may
be subject to gross errors caused by the inclusion of large noncon-
tributing districts in the measured drainage area, by lack of informa-
tion concerning water diverted for irrigation or other use, or by in-
ability 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 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 sources of error not
known to the Survey.

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 already collected and published.

COOPERATION.

The water resources investigation of the United States Geological
Survey in California is being carried on in cooperation with the State
in accordance with acts of the State legislature approved March 18,
1903, March 20, 1905, March 11, 1907, and April 22, 1909, empowering
the State authorities to enter into contracts with the Director of
the United States Geological Survey for the purpose of making
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topographic maps, gaging streams, and surveying reservoir sites
and canal locations for the conservation and utilization of the flood
and storm waters of the State. The work for the year 1913-14
was maintained in accordance with the contract approved by the
State board of control and signed by W. F. McClure, State engineer.

Additional funds for the maintenance of gaging stations were
furnished by the conservation commission and the State water
commission. The members of the conservation commission are
George C. Pardee, chairman; Francis Cuttle, and J. P. Baumgart-
ner. The members of the State water commission are Hiram W.
Johnson, governor; Charles D. Marx, chairman; S. C. Graham,
Harold T. Power, and W. F. McClure, State engineer.

The stream-flow investigations for the Hetch Hetchy project,
formerly conducted by the city of San Francisco, were taken over
by the United States Geological Survey May 1, 1914. The entire
expense of this work is paid directly by the mty and county of San
Francisco, through M. M. O’Shaugnessy, city engineer.

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

The work in Oregon was carried on under a cooperative agreement
with the State, through John H, Lewis, State engineer.

Acknowledgment is due to the Goose Lake Valley Irrigation Co.,
Hunter Land Co., and the Rogue River Valley Canal Co. for finan-
cial assistance in collecting data. The United States Reclamation
Service and the United States Indian Service have furnished data
for stations in the Klamath River basin, which has been acknowl-
edged in the descriptions of the stations.

DIVISION OF WORK.

The data for stations in California were collected and prepared
for publication under the direction of H. D. McGlashan, district
engineer, by F. C. Ebert, Lasley Lee, Charles Leidl, R. C. Rice, C.
P. Firestone, W. V. Hardy, H. J. Tompkins, J. H. Morgan, and M.
B. Trelease.

The data for stations in Oregon were collected and prepared for
publication under the direction of F. F. Henshaw, district engineer;
by J. E. Stewart, C. L. Batchelder, P. V. Hodges, and J. L. McAllister.

The manuscript was assembled by H. J. Dean.
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GAGING=-STATION RECORDS.
TIA JUANA RIVER BASIN.
COTTONWOOD CREEK NEAR DULZURA,! CAL.

Location.—In the SW. § sec. 15, T. 17 8., R. 8 E., at Barrett dam site, 1} miles
below intake of Dulzura conduit, about 17 miles northeast of Dulzura. Pine
Valley Creek enters 1 mile and Lyons Creek half a mile above the station.

DRAINAGE AREA.—246 square miles (revised estimate, measured on military survey
and United States Geological Survey topographic maps).

REcORDS AVAILABLE.—December 15, 1905, to September 80, 1914.

GaeE.—Two vertical staffs. Upper gage is on left bank near end of dam and indi-
cates depth of water on the crest; lower gage, which is on upstream side of dam
between flume and right bank, is read when no water is flowing over crest of
dam; its datum is 2.50 feet lower than that of the upper gage. The upper gage
was not used during 1912 and 1913.

CHANNEL AND coNTROL.—Shifting sand above dam; control is a 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 dam, which
is 61 feet.

EXTREMES OF DISCHARGE.—1905-1914: Maximum mean daily discharge, 5,800 second-
feet March 24, 1906; channel dry for long periods every year since 1909.

Di1scHARGE MEASUREMENTS.—Made by wading except at high stages, when float
measurements only have been made.

Drversions.—Dulzura conduit diverts water from Cottonwood and Pine Valley
creeks, about half a mile above their junction, into the Dulzura Creek drainage
basin. From the end of the conduit the water flows down the natural channel
of Dulzura Creek into the Lower Otay reservoir. The water is used for municipal
supply at San Diego. The conduit is 13.38 miles long and is concrete lined
except 4,490 feet of flume 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
40,000,000 gallons in 24 hours. The seepage loss between intake and measuring
weir is estimated at about 3 per cent.

StroraceE.—The Morena reservoir, about 9 miles above the Barrett dam site, has a
capacity of 46,000 acre-feet. On October 1, 1914, there wre 3,820 acre-feet im-
pounded in the reservoir.

Accuracy.—Daily discharge computed by city of San Diego from rating curve pre-
pared by United States Geological Survey; results apparently good.

CooPERATION.—Estimates of daily discharge furnished by the department of water,
city of 8an Diego, through George Cromwell, city engineer.

No discharge measurements were made during the year.

1 Published formerly as ‘“‘near Jamul.”,
46980°—wsp 391—17—2
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Daily discharge, in second-feet, of Cottonwood Creek near Dulzura, Cal., for the year

ending Sept. 30, 1914.

June.

May.

Apr.

Mar.

Feb.

Jan.

Dec.

Nov.

Day.

Note.—No flow in creek Oct. 1 to Nov. 17, 1913, and June 27 to Sept. 30, 1914.

Cal., for the year ending Sept.

30, 1914.

Monthly discharge of Cottonwood Creek near Dulzura,

Run-off

total in-

§

foot).

acre-]

°82888888°°°

2,040

Discharge in second-feet.

2.81

COMmMYPr-IOODOD
S ettt C

Maximum. | Minimum. | Mean.

OO
Olom&mnallnm

OO OD

. e

429

Month.

Theyear
NortE.—Monthly and yearly discharge compu.ted by engineers of U. 8. Geological Survey.
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Combrined daily discharge, in second-feet, of Cottonwood Creek and Dulzura conduit near
Dugzura, Cal., for the year ending Sept. 30, 1914.

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

2.0 4.8 13.3 22 13.0 13.6 1.1

2.0 4.1 11.9 19.8 10.3 14.3 1.1

1.7 2.0 11.2 18.9 8.9 12.1 1.0

1.7 1.4 9.5 17.5 8.3 9.4 .7

1.8 3.5 8.9 15.6 8.3 8.3 .7

1.8 2.9 8.3 14.6 8.9 7.6 .7

1.7 2.9 8.3 13.6 8.3 6.3 .7

1.7 2.9 7.6 13.3 7.7 6.3 2.0

1.6 2.9 7.0 12.1 7.0 5.2 2.0

1.6 2.9 6.7 12.1 6.4 5.2 2.0

1.6 2.9 6.7 12.1 8.3 5.2 1.4

1.7 2.9 6.2 10.6 .7 5.2 7

1.7 2.9 5.6 10.6 6.3 4.6 .6

1.8 2.9 5.6 9.9 5.2 5.2 .5

1.8 2.9 5.0 9.2 5.2 5.5 .4

1.8y 7.0 3.5 9.2 4.6 5.2 2

1.8 7.6 9.3 8.9 3.8 4.6 .2

0.7 1.4 6.2 6.8 7.7 3.6 3.6 .2

7 1.1 7.9 48 7.7 3.1 2.5 .2

16 1.1 7.0 65 7.7 2.4 2.1 .4

1.7 3.6 5.91 477 7.7 1.8 1.4 .3

1.2 3.2 56| 240 7.7 7.3 .9 .3

1.1 6.4 5.0 76 7.7 14.4 .7 .3

1.1 5.6 5.6 48.8 8.3 18.4 7 .2

1.1 5.0 5.6 38.4 8.9 38 7 .2

1.1 5.6 7.7 32.6 9.4 19.5 1.1 .1
1.2 5.0 24.1 26.3 11.3 10.2 1.1
1.2 4.1 94 24 11.0 8.2 .7
1.2 3.0 33.4f.ean.... 11.8 9.2 .7
1.5 3.8 . 14.3 10.9 1.1
4.4 14.3 |o..nn..t 11

Note.—No flow Oct. 1 to Nov. 17, 1913, and June 27 to Sept. 30, 1914.

Monthly discharge of Cottonwood Creek and Dulzura conduit near Dulzura, Cal., for the
year ending Sept. 30, 1914.

Discharge in second-feet.
ge Run-off
Month. (total in
Maximum, | Minimom. | Mean, | 8Cre-feet).

0.0 0.0 0.00 0
1.7 .0 .51 30
6.4 1.1 2.68 165
94 1.4 9.77 601
477 3.5 43.5 2,420
22 7.7 11.8 726
38 1.8 9.17 546
14.3 .7 4,59 282
2.0 .0 .61 36
.0 .0 .00 0
.0 .0 .00 0
.0 .0 .00 0
4 .0 6.63 4,810

NotE.—Monthly and yearly discharge computed by engineers of the U, S. Geological Sirrvey.
DULZURA CONDUIT! NEAR DULZURA, CAL.

Locarion.—About 12 miles below intake and 2 miles southeast of Dulzura. During
1909 and 1910 station was 1} miles below intake.

RECORDS AVAILABLE.—January 1, 1909, to September 30, 1914.

GaGE.—Lietz water-stage recorder at weir.

1 Published formerly as “near Jamul.” For description of conduit see Cottonwood Creek near Dulzura,
“Diversions,” p. 17.
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Discaaree.—Computed from gage-height record at an 8-foot stecl-plate weir about
1} miles above lower end of conduit.

Accuracy.—Water-stage recorder is checked twice each day by patrolman; results
apparently good.

CooreraTion.—Estimates of daily discharge furnished by department of water, city

of San Diego, through George Cromwell, city engineer.
Daily discharge, in second-feet, of Dulzura conduit near Dulzura, Cal., for the year ending
Sept. 80, 1914.
Day. Dec. | Jan. | Feb. | Mar. | Apr. | May.

1.3 20 19| 1.9

9.9 172.8] ‘9.2] 126

9.2 wz2| 78| 1.7

7.8| 15.8| 7.2 8.2

72| 41| 7.2 7.2

18| 66 12| 78 6.6

18| 66| 122 7.2 5.3

18| 59| 1L9| 6.8 5.3

1.8 53| 10.7| 5.9 4.2

1.8 53| 17| 53 4.2

18| 53| 107 7.2 4.2

1.8 48| 92| 6.8 4.2

18| 42| 92| 53 3.6

18| 42| 85| 42 4.2

18| 36| 78] 42 4.5

53| 21| 78] 3.6 4.2

5.9 7.8 7.8] =278 3.6

42| 53| 66| 28 2.8

5.9| 35 6.6] 2.4 1.8

5.3| 46 66| 18 1.4

21 ” N ) 24| 42| 48 66| 12 .7

22. 18] 42| 38 6.6 6.6 .2

2. 48! 36| 46 6.6] 13.2)......0

24. 4.2 42| 4 72| 172l

25. 3.6/ 42| 3 7.8 36.9)......
2. 4.2] 53| 30 7.8] 18.4
27 3.6 17.8] 24 9.9 9.2
28 2.9 42 22 9.9 7.2
2. 1.8 0.7 7.8
30. 2.6 13.2] 92
31 3.2 3.2,

NoTte.—No flow on days for which discharge is not given.

.

Monthly discharge of Dulzura conduit near liulzura, Cal., for the year ending Sept. 30,
1914. -

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Mintmum. | Mesn. acre-feet).

-1
. L

o
woSNem, o

BEBER., o

ooooT®

cooonue~ooo0
SSBEHESS
oace§§§§§%oo

. 0 e
.

)

&
e
&8

2,760

Note.—Monthly and yearly discharge computed by engineers of the U. S. Geological SBurvey.
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EWEETWATER RIVER BASIN. -
SWEETWATER RIVER NEAR DESOANSO, CAL.

LocaTron.—In the SE. 4 sec. 25, T. 15 8., R. 3 E., at Ellis ranch, 2 miles below mouth
of Guatay Creek and about 1} miles below Descanso.

DRAINAGE AREA.—43.7 square miles (revised estimate; measured on military sur-
vey and United States Geological Survey topographic maps).

Recorps AVAILABLE.—November 21, 1905, to September 30, 1914.

Gace.—Staff in three sections on left bank. Observer, C. H. Ellis.

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

CHANNEL AND CONTROL.\—-Sand and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.50 feet at 5 p. m.
February 21 (discharge, computed from extension of rating curve, 595 second-.
feet); minimum e recorded, 3.2 feet July 4 to August 1 (discharge estimated
at 0.05 second-foot).

1906-1914: Maximum stage recorded, 9.25 feet at 5 p. m. March 24, 1906
(approximate dischahge, computed from extension of rating curve, 3,000 second-
feet); no flow during parts of 1910, 1911, and 1913.

DrvErsions.—A small irrigation ditch (capacity, about one-third second-foot) heads
about 1,000 feet a.bo{re gtation.

Accuracy.—Discharge computed from curves covering short periods and by indirect
method for shifting channels; results fair.

Discharge measurements of Sweetwater River near Descanso, Cal., during the year ending
Sept. 30, 1914.

.

T
i Gage Dis- G Dis-
Date. Madeby— | |peight.| charge. Date. Made by— hei%g%:et. charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
Oct. 3| F.C.Ebert........|... 3.36 | @0.05 |} Mar. 24 | H. D, McGlashan...... 3.67 4.4
Feb. 1 do .} 3.89 6.8 JL\I])I‘. 19 | F.C. Ebert . 52 .8
1 3.89 6.8 ay 12 |..... do..... 3.58 2.6
Mar. 3 3.01 10 Aug. 21 3.24 e.05

| o Estimated.

Daily discharge, in secoM-_)"eet, of Sweetwater River near Descanso, Cal., for the year ending
) \ Sept. 30, 1914.

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

0.1 5.5 16 9.5 9.5 0.4

.1 4.5 14 8 9.5 .4

.1 4.5 12 7 9.5 .4

.1 4.5 12 7 8 .4

.1 3.5 11 6 7 .4

.1 3.5 9.5 [} [} .2

.1 3 8 6 5 .4

.1 3 7 5.5 4 .2

.05 3 7 5.5 4 .2

.05 3 7 5 3 .2

.05 3 7 5 3 .2

.05 3 6 4.5 2 .2

.05 3 [} 4.5 2 .2

.05 2 5 4.5 2 .2

.1 2 5 4 2 .2

. 2 2 4 4 2 .2
17.. .9 3.5 4 3.5 2 .2
18.. 1.5 3.5 4 3.5 2 .2
19 2 59 3 3 2 .2
20, .9 45 3 3 1.5 .2
21 .9 | 380 2 4 L5 .2
22.. 5] 148 2 12 1.5 .2
23 51 15 2 9.5 L5 .2
24.. .9 14 3 (] 1.5 .05
25.. 6.5 42 5 5 1.5 .05
26.. 94 36 [ 5 L5 .05
27.. 350 27 7 5 1 05
28.. 45 23 8 4 1 .05
29.. 23 feceenee- 8. 9.5 1 .05
B0 e eeetae e aeaeeaeanaaaeeanaanaean 1B ... 14 9.5 .5 .05
1 O PRI L N PR 9.5 een... S 3 SR

No'rs.—Dischar%e determined from several fairly well defined rating curves and by indirect method
for shifting channels. Discharge Oct. 1 to Dec. 31 and July 1 to Sept. 30 very small, derived mostly from
springs. See monthly table and remarks under accuracy in station description.
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Monthly discharge of Sweetwater River near Descanso, Col., for the year ending Sept. 30,
19

Discharge in second-feet. Run-off -
Month. (total in racy.
Maximum. | Minimum, | Mean, | 3cre-feet).
a0. 10 6
.17 10
e.11 7
17.8 1,080 1 C.
33.9 1,8%0 | C.
7.00 430 | B.
5.82 346 | B.
3.19 196 | B.
«205 12
a.05 3
.05 3
e.05 3
5.52 3,990

e Estimated.
SWEETWATER RIVER NEAR DEHESA, CAL.

LocaTion.—In the NW. 3} NW. % sec. 20, T. 16 8., R. 2 E., 1,000 feet below mouth of
Lawson Creek and about 3 miles southeast of Dehesa.

DrAINAGE AREA.—112 square miles (measured on military survey and United States
Geological Survey topographic maps).

RECORDS AvAILABLE.—December 4, 1913, to September 30, 1914.

GacE.—Bristol water-stage recorder on left bank 100 feet above control, and vertical
staff gage, in two sections, bolted to solid rock at same location; gage height
indicates depth of water on control.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet below gage or by wading.

CHANNEL AND coNTROL.—Channel shifting sand overlying solid rock; concrete con-
trol extending to bedrock.

EXTREMES OF DISCHARGE.—Maximum stage during year, from automatic gage record,
3.4 feet February 21 (discharge, 725 second-feet); minimum stage from recorder,
0.04 foot (estimated discharge less than 0.05 second-foot).

Accuracy.—Rating curve fairly well defined; results good.

CooprERATION.—Station maintained in cooperation with Sweetwater Water Co., through
John F. Covert, engineer.

Discharge measurements of Sweetwater River near Dehesa, Cal., during the year ending
Sept. 80, 1914.

Date. Made by— noage chlgﬁ;.e. Date. Made by— noage chg‘,’ge'
Feet. | Sec.-ft.

Jan. 30 | Charles Fulton.........| 0. 20 || Mar. 7| F.C. Ebert............] 0.8 10
Feb. 22 | J. F.Covert...... . 11 | Charles Fulton. Jd. .TB 9.1

2 | J. F. Covert............] .68 5.5
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Daily discharge in second-feet of Sweetwater River near Dehesa, Cal., for the year ending
Sept. 30, 1914.

Day. | Dec. | Jan. | Feb Mar. | Apr. | May. | June. | July. { Aug.
O TN 0.8 18 23 6.8 u 2.5 0.2 0.05
2.. 1.1 16 20 6.0 12 2.5 .2 .05
. N 1.3 H 18 6.0 11 2.3 .2 .1
4.. .3 13 12 17 6.8 9.4 1.7 .2 .1
5 .4 11 10 15 6.8 8.1 1.2 .1 .1
.6 1.1 10 12 7.4 6.8 1.5 .1 .1
.6 1.3 9.4 10 6.8 6.8 1.8 .1 .1
.6 L3 8.4 10 7.1 6.5 2.5 .1 .1
4 1.4 7.4 10 9.4 6.8 2.1 .1 .1
41 L4 7.4 10 11 6.8 1.7 .1 .1
.3 1.3 6,8 8.7 11 6.5 1.3 .1 .1
.4 1.2 6.5 8.1 8.4 6.5 1.0 .1 .1
.4 L4 7.8 8.1 6.8 6.3 .8 .1 .1
.4 11 8.7 8.1 6.8 5.2 .7 .1 .05
.4 1.3 7.4 7.8 6.8 5.8 .5 .05 .05
-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 .05
.3 6.8 9.4 6.8 11 7.4 .3 .05 .0
.3 10 64 6.8 11 6.3 .3 .05 .0
.3 6.8 81 6.8 8.4 4.7 .3 .05 .0
.4 5.0 | 237 7.4 - 7.8 4.2 .3 .05 .05
.5 4.2 207 8.1 8.1 4.2 3 .05 .05
.6 4.5 91 6.8 10 4.2 .3 .05 .05
.4 5.0 57 6.3 8.7 3.9 .3 .05 <05
.4 5.5 41 6.3 8.1 3.9 .3 .05 .05
L4 28 9.7 7.8 3.7 2 .05 .1
.41 281 26 7.8 6.8 2.4 .2 .05 .1
47 110 26 10 10 3.4 .2 .05 .1
.4 24 |........ 8.7 10 3.2 2 .05 .1
-4 16 |........ 14 1 3.0 .2 .05 .05
.5 15 fe....... 100 |o....... 2.5 [ceeenens .05 .05

Note.—Discharge determined from a curve fairly well defined below 300 second-feet. Discharge for

September estimated at 0.05 second-foot.

Monthly discharge of Sweetwater River near Dehesa, Cal., for the year ending Sept. 30, 1914,

Discharge in second-feet. Run-oft .
Month. (total in Tacy.
Maximum. | Minimum. | Mean. acre-feet).
0.3 0.42 23
.8 17.5 1,080 | B.
6.3 | 370 2,050 | B.
6.3 10.2 627 | B.
6 8.25 491 | B.
2.5 6.15 378 | C.
.2 .94 56
.05 .085 5
.0 .069 4
............ a.06 3
...................... 4,720

o Estimated.

SAN DIEGO RIVER BASIN.

SAN DIEGO RIVER AT DIVERTING DAM NEAR LAKESIDE, CAL.

Locarion.—In the NE. 4 NE. £ sec. 11, T. 14 8., R. 2 E., at diverting dam for San
Diego flume, about 1,000 feet below mouth of Boulder Creek and 13 miles north-

east of Lakeside.

DRAINAGE AREA.—102 square miles (measured on topographic map).
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REcorDs AvarLABLE.—October 1, 1912, to September 30, 1914.

Gace.—Friez water-stage recorder on left bank at dam. A vertical staff isfastened on
outside of gage well.

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

CHANNEL AND CONTROL.—Shifting sand above and below dam.

ExtrREMES OF DISCHARGE.—Maximum stage recorded during year and for period
1913-14, 11.6 feet at 4 and 8 a. m. January 27 (discharge, computed from extension
of rating curve, 2,380 second-feet); no flow over dam for more than half the year.

StorAGE.—See “Boulder Creek at Cuyamaca reservoir, near Julian.”

Accuracy.—Rating curve well defined except for high stages; results good.

CoopErATION.—Station maintained in cooperation with Cuyamaca Water Co., through
W. 8. Post, engineer.

Discharge measurements of San Diego Riwer at diverting dam near Lakeside, Cal., during
the year ending Sept. 30, 1914.

{Made by F. C. Ebert.]

Gage Dis-
Date. height. | charge.
Feet. See.ft.
B < T TR PR 9.62 11
e ettt et i aeae e iaeteaeaneesaneaactan aeaataraaanan 10.08 168

Daily discharge, in second-feet, of San Diego Rwer over diverting dam mear Lakeside,
Cal., for the year ending Sept. 30, 1914.

Day. 1Dec. Jan. ‘ Feb. | Mar. | Apr. | May. | June.

a Discharge for day less than one-half second-foot.

NotE.—Discharge determined from a rating curve well defined below 400 second-feet. No flow over dam
on days for which discharge is not given.
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Monthly discharge of San Diego River over diverting dam near Lakeside, Cal., for the year

ending Sept. 30, 1914.
Discharge in second-feet. Run-off e
Month. (in total Tacy.
Maximum. | Minimum.| Mean, | 3cre-feet).
0 0 0 0
0 0 0 0
1 0 .05 3
925 ol 44 2,010 |B.
1,260 o} 962 5340 | B.
28 0 4,47 275 B.
28 0 2.3 137 B.
23 0 2,35 144 B.
.5 0 .01 .6
0 0 (] 0
0 0 0 [1]
0 0 0 0
1,260 o 122 8,810

Total dasly discharge, in seco f-jeet, of San Diego River ¢ al diverting dam near Lakeside,
Cal., for the year ending Sept. 30, 1914.

NWWEDRD PRI HhOOHW WOoOLOE MHMWAIOK OoTUeee

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

3.5 0.0 5.5 31 56 22 32 5.5 0.0 4.1 3.

2.5 b8.3 22 51 19 37 5.5 .0 3.2 3.

2.1 4.0 54.3 19 47 16 30 5.5 .0 2.4 3.

2.3 . b5.9 19 43 15 7 5.7 .0 -3.2 3.

2.2 0] b12 15 45 14 24 5.7 .0 3.9 2,

2.4 .0 b9.5 16 32 15 23 5.1 .0 2.9 3.

2.5 .0 18 26 17 14 3.9 .0 4.3 3.

2.3 b4.6 .0 8.7 25 17 15 12 .0 3.9 3.

14 .6 0] 11 24| 14 16 9.6 5.0 3.5 3.

2.8 0 .0 1 25 14 16 11 3.0 3.2 2.

2.7 .0 .0 11 24 17 14 6.4 2.0 2.4 1

2.4 .0 1.0 11 23 14 14 3.8 3.5 2.4 1.

20| %3.0| ®lLo| 13 2| 14 12 6.2 4.6 3.2 1

2.2 .6 1.0 12 19 13 13 3.8 4.3 3.2 2.

2.7 .0 4.0 11 18 12 13 4,7 4.4 3.0 2,

2.3 .0 8.0 9.4 20 11 14 3.3 4.6 3.2 2

2.4 b4.4 10 7.8 18 11 13 .1 4.6 3.3 2.

2.4 .9 12 11 16 11 15 .0 3.0 3.3 2,

2.4 0 17 302 17 6.0 9.1 .0 3.3 3.3 L

2.2 b3.1 16 145 16 6.4 8.3 .0 3.8 3.8 1.

2.6 .6 9.0 |1,260 15 7.2 7.4 .0 3.0 3.8 1.

L6 6.9 9.2 | 444 15 12 7.8 .0 3.0 3.9 L

1.3 o4 8.0 279 14 49 7.6 .0 2.9 3.8 1.

1.2 3.8 12 145 15 28 7.8 .0 2.6 3.2 1.

B .0 15 94 14 26 7.8 .0 2.8 3.2 1.

26. .2 24,1 190 79 14 19 8.3 .0 2.6 3.6 L
27, .0 220 9256 64 17 16 - 7.4 .0 2.8 3.5 L
28. .0 3.0 143 59 27 15 7.6 .0 2.8 3.5 1
29, .6 | 13 73 . 23 20 7.0 .0 2.8 3.2 1.
30. .5 b6.5 50 43 48 6.6 .0 2.9 3.2 1.
31. .0 ®55| 33 P 5.7 fernnnn- 3.3 3.6|.c..c..

aagcludes flow over dam, through sand-sluice gate, and in flume. For record of discharge of flume see

W. 8
Note.—River practically dry during November.

p-
b Smi_‘do-:ltuioe gate (36 by 36 inches) in dam open. Discharge through the gate was computed by Mr.
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Total monthly discharge of San Diego Rivere at diverting dam near Lakeside, Cal., for the
year ending Sept. 30, 1914.

Discharge in second-feet. Run-oft
Month. (tot?l in
Maximum. | Minimum, | Mean, | 26r-feet):

0.0 1.81 111

.0 .0 0

.0 3.50 215

.0 5L1 3,140

7.81 112 6,220

14 25.5 1,570

60| 173 1,030

5.7 14,2 873

.0 3.26 194

.0 2.50 154

2.4 3.36 207

1.2 2.25 134

0| 191 13,800

aIncludes flow over dam, through sand-sluice gate,and in flume. Forrecord of discharge of flumme see p. 34.
SAN DIEGO RIVER AT LAKESIDE, CAL.

Location.—On the El Cajon grant, just above ford on Lakeside and Padre Barona
Valley road, three-fourths mile above Cuyamaca & Eastern Railroad bridge and
three-fourths mile north of Lakeside.

DRAINAGE AREA.—203 square miles (revised estimate; measured on topographic map).

RECORDS AvAILABLE.—December 3, 1905, to September 30, 1914.

Gacee.—Staff in three sections on left bank 100 feet above ford. Observer,J. H. Beadle.

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

CHANNEL AND cONTROL.—Shifting sand.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.6 feet at 5 p. m.,
February 21 (discharge, computed from extension of rating curve, 1,690 second-
feet); channel dry October 1 to January 26 and June 24 to September 30.

1906~1914: Maximum stage recorded, gage under water 5 a. m., March 25, 1906
(top of gage at 7.86 feet; approximate discharge, computed from extemsion of
rating curve, 5,200 second-feet); channel dry for long periods every year.

Drversions.—San Diego flume heads at diverting dam about 1,000 feet below Boulder
Creek and 15 miles above the station. Several pumping plants, 1 to 3 miles
above the station, obtain water for irrigation from wells along the banks of the
stream. Cuyamaca reservoir, on the headwaters of Boulder Creek, has a capaci<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>