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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
IN CALIFORNIA 1915.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of & series of 14 reports presenting results of
measurements of flow made on streams in the United Sta.tes during
the year ending September 30, 1915.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the orgauic 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 stv dies of
water supply for irrigation. ' Since the fiscal year ending Jvae 30,
1895, successive sundry civil bills passed by Congress have carried
the following item and appropriations: ‘

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

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

Annual approbriat'kms Jor the fiscal years ending June 30, 1895-1915.

L S $12, 5%0
L F T 20,070
1897 te 1900, inclusive...... ... ... iiiiiiiiiiaia.. 50, 070
1901 to 1902, inclusive.. . ..o ooo i i 100, 0™
1908 to 1906, inclusive............ooeiiiaeaaan 200,070
1907 <« et e e e e e e 150,070
1908 to 1910, inclusive. .. ... oeoioie i 100,070
1911 t0 1916, incluSive.. . cvo it ieeeaeeeaaanaa 150,070

In the execution of the work many private and State organi~ations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for coopertion of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 16.

Measurements of stream flow have been made at about 3,800 points

“in the United States and also at many points in small areas in Seward
Peninsula and the Yukon-Tanana region, Alaska, and the Hewaiian
Islands. In July, 1915, 1,350 gaging stations were being maintained
by the Survey and the cooperating organizations. Many miscel-

: 9



10 SURFACE WATER SUPPLY, 1915, PART XI.

laneous discharge measurements were made at other points. In con-
nection with this work data were also collected in regerd to precipi-
tation, evaporation, storage reservoirs, river profiler, 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 1y 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 ir: a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
welocity of 1 foot per seeond. It is generally used as ¢ fundamental

1it from which others are computed by the use of the factors given '

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-off is distributed umformly 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-

ity required to cover an acre to the depth of 1 foot. The term is
ommonly used in connection with storage.

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

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

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

“Control,” “control section,” and ‘““point of control,” terms used
o designate the section or sections of the stream below the gage
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which determine the stage-discharge relation at the gage. Tt should
be noted that the control may not be the same secthn or sec, 10mF at

all stages.

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

CONVENIENT EQUIVALENTS. |

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

- Table for oom)ertmg discharge in second-feet per square mile into run-qff in depth in inches
over the area. \

|
I
\
i -Run-off in inches. I
ilxiiuscha,tg‘e !
feet per
square 1 day. 28 days. 29 days. 30 days. 3{ days
1.041 1.079 1.116 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 5.303 5.578 | 5.764
6.248 6.471 6. 694 6.917
R 7.280 7.560 7.810 8,070
= 8.331 8.628 £.926 9,223
, 9.372 9.707 10.041 10,376

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

I
Rup-off in acre-feet. ’
Distarye o |
feet. lday. | 28days. | 20days. | 30days. 311 days.
I
1.98 55.54 57,52 50.50 61.49
3.967 111 115.0 119.0 gza 0
5.950 166.6 172.6 178.5 84,5
7.934 222.1 230.1 238.0 246.0
9.917 2777 287.6 207.5 g(n 4
. 11.90 333.2 345.1 367.0 68. 9
13.88 388.8 402.6 416.5 430. 4 .
15.87 4443 460.2 476.0 91.9
17.85 499.8 517.7 535.5 .4
|

Note.—For part ‘of a month multiply the run-off for 1 day by the number of days.
Table for copverting discharge in second-feet into run-off in millions of cubic feet.
I\

Run-off in millions of cubic feet., [

feet. 1dsy. 28days. | 20days. | 30days. | 31days.
2.419 2. 2.592 2.678
s 4. 838 5.012 5.184 5. 366
7.257 7.518 7.716 8.034
9. 676 10.02 10.37 10.71
12.10 12.53 12.96 13.39
14.51 15.04 15.55 16.07
16.93 17.54 18.14 18.75
19.35 20. 05 20,74 21.42
.77 22. 55 23.33 2410

Nore.—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.

inm 1 g . Run-off in millions of gallons.
foot. 1day. | 28days. | 29days. | 80days. | 31devs
1 0.6463 18.10 18.74 19.39 2. 04
2., 1.203 36.20 37.48 38,78 40,08
3 1.939 54.30 56.22 58.17 60.12
4 2.585 72.40 74.96 77.56 20,18
5 3.232 90. 50 93.70 96.95 100, 2
8 3.878 108.6 1124 116.3 120.2
7 4,524 126.7 131.2 135.7 140.3
8., 5.171 144.8 149.9 155.1 160.3
9 5.817 162.9 168.7 174.5 180.4
{

Norte,—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 seoond-:o 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),
1] 1 2 3 4 5 [} 7 8 9
0 0.000| 0.068| 0.136 | 0.205| 0.273 | 0.341 | 0.409 | 0.477 | 0.545 0.614
1.. .682 750 .813 .886 .995 | 1.02 1.09 1.16 1.23 1.30
2... 1.36 1,43 1.50 1.67 1.84 1.70 1.77 1.84 L8l 1.98
3 2.05 2.1 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
4 2.73 2.80 2.86 2.93 3.00 | 3.07 3.14 3.20 3.27 3.84
5 3.4 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
6 4.09 4.18 4.23 4.30 4536 4.43 4.50 4,57 4.64 4,70
7 4.77 4.84 4.91 4,98 5.05 511 | 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 8.07
9 6.14 6.20 6.27 6.34 6.41 6.48 6.35 8.61 6.68 6.75

Table for converting discharge in second-feet into theoretical horsepower per foot of fuil.

n d-foot=0.1136 theoretical horsepower per foot of fall. Weight of 1 cubic foot of water=62.5
pounds.]
Units. *
Tens.
0 1 2 3 4 5 6 7 8 9

0 0.00| 0.114| 0.227 0.341| 0.45¢| 0.568 | 0.682 | ©.705 | 0.909 1.02
1 114} 1.25 1.36 1.48 1,59 1.70 1.82 1,93 2.04 2,18
2 2.971 2.39 2.50 2.61 2.73 2.8 2.95 3.07 3.18 3.20
3 3.41 | 8.52 3.64 3.7 3.86 3.98 4.09 4.20 4.32 4,43
4... 4.54 | 4.68 4.77 | 4.88 5.00 5,11 5.23 5.34 5.45 5.57
5.. 568 5.79 5.91 6.02 8.13 6.25 6.36 | 6.48 6.59 8.70
6.. 8.821 6.93 7.04 7.16 .27 7.38 7.80 |-7.61 | 7.72 7.8
7.-. 7.95| 8.07 8.18 8.29 8.41 8.52 8,63 8,75, | 8.86 8.97
8.. 9.09 | 9.20 9.32 9.43 9,54 9.66 9.77 9.88 | 10.0 10.1
) 10.2 | 10.3 10.5 10.6 10,7- | 10.8 10.9 11.0 11.1 1.2

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 milel3.574 mches or 1.131 feet
deep.

1 second-foot for one year (365 days) equals 81,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.
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1 sec¢ond-foot for one year (365.days) equals 724 acre-feet.
1 second-foot for one day equals 86,400 cubic feet.
1,000,000,000 (1 United States billion) cllblc 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 Californis 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.
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 gallcns.
1 inch deep on 1 square mile equals 2,323,200 cubie feet.
1 inch deep on 1 square mile equals 0. 0737 second-foot ; per yeer.
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 kilowaitt.
Second-feetXfall in feet
11
water wheel realizing 80 per cent of theoretical power.

: EXPLANATION OF DATA.

e

e

To calculate water pewer quickly:

The data presented in this report cover the year beginning October
1, 1914, and ending September 30, 1915. 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 Sept.ember tka 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
begmmng with October 1 is practically all derived from precipitation
occurrmg within that year.

net horsepower on .
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The base data collected at gaging stations (Pl I, P) 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. II) 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 textbooks on the measurement of river
discharge.

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

The data presented for each reg’ular gaging statior. comprise a
description of the station, a table giving results of discharge measure-
ments, a table showing the daily discharge of the sﬁl‘eav] and a table
of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the dmly discharge,
tables giving daily gage heights and results of dlscharge easure-
ments are published.

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

The table of daily discharge gives the discharge in semnd—feet cor-
responding to the mean of the gage heights read esch day. At
stations subject to sudden or rapid diurnal fluctuation the discharge
obtained from the rating table and the mean daily gag™ 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 contfaining 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 gag~ 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-









ACCURACY OF DATA AND RESULTS. 15

" the quantity given is the mean flow for the day whea the
mean ga.ge height was lowest. The column headed “Mean” is the
average flow in cubic: feet for each second during the montl- On
this average flow the computations recorded in the remainingrec'wams,
which are defined on pages 10 and 11, 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 inforration
regarding the probable accuracy of the rating tables used, and an
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 discharze 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 comnditions. 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. Specml 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 inche~ may
be subject te gross errors caused by the inclusion of large ncvcon-
tributing distzicts in the measured drainage area, by lack of inf>rma-
tion concerning water diverted for irrigation or other use, or by in-
ablllty 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 stveams
draining areas in which the annual rainfall is less than 20 inches.
All figures representing ‘‘second-feet per square mile”’ and ““ru-off
(depth in inches)’” previously published by the Survey should be
‘used with caution because of possible inherent sources of errcv not -
known to the Survey. C
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The table of monthly discharge gives only a gener~l idea of the
flow at the station and should not be used for other then 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 expe~ted to throw
new light on data already collected and published.

COOPERATION.

Acts of the State legislature, approved March 16, 1993, March 20,
1905, March 11, 1907, and April 22, 1909, empower the State
authorities of California to enter into contracts with the Director of
the United States Geologlca,l Survey for the purpose of making topo-
graphic maps, gaging streams, 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 ending faptember 30,
1915, was, maintained in accordance with the contract approved by
the State board of control and signed by W. F. McClure, State
engineer. Additional funds were furnished by the State Conser-
vation Commission, of which George C. Pardee is chairman and
Francis Cuttle and J. P. Baumgartner are members.

Assistance in the maintenance of gaging stations was furnished by
the United States Forest Service, United States Westher Bureau,
United States Indian Office, United States Bureau of Fisheries,
Yosemite National Park,Sequoia National Park, City of S'«n Francisco,
Santa Barbara Water Commission, Volcan Land & Water Co., Cuya-
maca Water Co., Sweetwater Water Co., La Mesa Mutual Water Co.,
Southern California Edison Co., the Turlock, Modesto, Oakdale, and
South San Joaquin irrigation districts, Yosemite Power Cn., Utica Gold
Mining Co., Sierra & San Francisco Power Co., Pacific Gas & Electric
Co., Oro Electric Co., Yolo Water & Power Co.; C. H. Lee, J. T.
Mason, H. O. chkes, and W. H. Hotelling.

Many private records of stream flow have been furm*hed for pub-
lication. Acknowledgment for this cooperation is made in the
descriptive matter preceding the data.

The work in Oregon was carried on under a cooperative agreement
with the State through John H. Lewis, State engineer. Financial
cooperation was also furnished by the United States Indian Office,
Goose Lake Valley Irrigation Co., and Rogue River Valley Canal Co.

DIVISION OF WORK.

- The data for stations in California were collected and prepared
for publication under the direction of H. D. McGlashan, district
engineer, by F. C. Ebert, Lasley Lee, Charles Leidl, R. C. Rice,
W. V. Hardy, C. J. Emerson, C. P. Firestone, H. J. Tompkins, J. H.
Morgan, J. F. Kunesh, and M. B. Trelease.
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Data for stations in Oregon were collected and prepared for pub-
lication under the direction of F. F. Henshaw, district engineer, by
C. L. Batchelder, P. V. Hodges, R. C. Briggs, J J. Hublll, and
Norris Bostwick.

The manuscript was assembled by B. J. Peterson.

GAGING=-STATION RECORDS.

TIA JUANA RIVER BASIN.
TIA JUANA RIVER NEAR NESTOR, CAL.

LocatioNn.—At highway bridge on line between secs. 3 and 4, T. 19 8., R. 2 W.,
1% miles south of Nestor, San Diego County, and 3 miles above mouth of river.

DraiNacE AREA.—Not measured.

RECORDS AVAILABLE.~January 29 to September 30, 1915, when statior was dis
continued.

Gage.—Stage determined twice a day by measuring from top of bedplsta of east
truss of bridge to the water surface; readings reduced to elevations above sea
level, United States Geological Survey datum. Observer, John McCar.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Sand; ghifting.

Drversions.—Dulzura conduit diverts from Cottonwood Creek about 123 miles above
its junction with Tia Juana River; no other large diversions above station.
Water for irrigation is pumped from wells in valley above station,

REeeULATION.—Morens. reservoir, capacity 46,000 acre-feet, is on Cottonw~od Creek
about 19 miles ahove its mouth.

Accuracy.—Results reported as good.

CooreraTioN. —(Complete record furnished by C. H. Lee, consulting engineer.

ch]mrge measurements of Tia Juana River near Nestor, Cal., during the yoar ending
Sept. 80, 1915,

Date. Made by— ok | o || Date. . Made by— by . |oharge.
Feet, | 8ecft.
23 70 | 1,400
22.41 | 63.0
2234 | 4.0
28| 317
May 1 23 02 170
June 7| ....d0ceeeiiiiiiiiioit. 21.86 1.0

a ilaade from bridge; angle of current, 30°; correction coefficlent applied, 0.866 and flow in ncrth channel

b Float measurement.
786°—18—wsP 411--—2
(
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Daily discharge, in second-feet, of Tia Juana River near Nestor, Cal., for the year ending
Sept. 30, 1915.

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

1... 381 29 185 |.......
2.. 332 31 14 ...,
3.. 283 18 102 |.......
4.. 217 13 1 |.......
5.... 160 1 160 |.......
6.. 154 9 108 |.......
7.. 119 10 72 |-enn--n
8.. 92 21 61 (.......
9... 92 23 45 |.......
10... 72 28 61 |.......
11.. 58 25
12.. 58 15
13.. 58 10
14.. 58 12
15....0......01,082] 613| 23] 267).......]0/30....)2,743....... 58 27
....... 50 [.......

Note.—No flow Oct. 1 to Jan. 28 and June 8 to Sept. 30.

Monthly discharge of Tia Juana River near Nestor, Cal., for the year ending Sept. 30, 1915.

Discharge in second-fee*.
, g Run-off
Month. (total in
Maximum. | Minimum.| Mean, | 3cre-feet).
0 0 0 0
0 0 0 0
01~ 0 0 0
9,743 o| 132 8,076
3061 05| 863 47,825
2,361 50| 649 39,828
48 10| -2 1,548
1,414 18 390 23,922
18 0 2.6 154
0 0 0 0
0 0 0 0
0 0 0 0
3,061 0 ) 168 l 121,353

COTTONWOOD CREEK NEAR DULZURA, CAL.

LocatioN.—In the SW. % sec. 15, T. 17 8., R. 3 E., at Barrett dam, 1} miles below .
intake of Dulzura conduit, and about 17 miles northeast of Dulzura, San Diego
County. Lyons Creek enters half a mile and Pine Valley Creek a mile above
the station. .

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

REcorps avainaBre.—January 1, 1906, to September 30, 1915.

Gaee.—Two vertical staff gages have been in use since 1909; readings on upper staff,
which is fastened to upstream face of dam on left bank, show depth of water
over crest: lower staff is fastened to upstream face of dam between flume and
right bank and is read when no water flows over crest of dam; datum of lower
gage is 2.50 feet below that of upper gage. Previous to 1909 s3veral gages at
independent datums were used. ’

DiscHARGE MEASUREMENTS.—Made by wading at low concrete dam, back of which
sand and gravel have been deposited to the Ievel 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. At
high stages only float meagurements have been made,
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CHANNEL AND CONTROL~~Ahove and below dam channel is principally s~nd and is
shifting. Dam acts as an artificial control for the station.

EXTREMES OF DISCHARGE.—1906-1915: Maximum mean daily discharge, 5,800 second-
feet March 24, 1906; minimum, no flow for several months every year since com-
pletion of Dulzura conduit in January, 1909.

DrversioNs.—Dulzura conduit diverts water from Cottonwood and Pine Valley
creeks, about half a mile above their junction, into Dulzura Creek drairage basin.
See record Dulzura conduit near Dulzura, Cal. (pp. 21-22).

REecuraTION.—Morena reservoir on Cottonwood Creek, about 8 miles above Batrett
dam, has a capacity of 46,000 acre-feet. Water stored in this reservoir isreleased
when needed for Dulzura conduit. September 80, 1915, reservoir gage read 118.6
feet, showing 15,900 acre-feet of storage.

CooreraTioN.—Record ghowing gallons per day furnished by the city of San Diego
through George Cromwell, city engineer. Daily discharge converted into second-
feet and monthly discharge computed by United States Geological Survey.

chlmrge measurements of Cottonwood Creek near Dulzura, Cal., during the year ending
Sept. 30, 1915.

[ Made by F. C. Ebert.]

Date. h(e}iﬁp‘.‘ chlgrisg-e.

Feet. Secft.
N 3 SR 0.30 4.0
L 22 e .30 1.0

Daily discharge, in second-feet, of Cottonwood Creek near Dulzura, Cal., for ths year end-
ing Sept. 30, 1915.

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

0.70 | 12.2 5.3 76 4.9 2.6 2.5 3.

701 74 115 5.0 95 6.6 2.5 2.4 3.

.70 1 100 82 4.6 96 4.7 2.5 2.2 3.

L7011 29 78 43| 104 4.1 2.5 2.3 3.

.70 9.4 75 4.4 | 257 3.8 2.5 2.2 3.

.70 3.7 65 5.4| 176 3.6 2.3 2.0 3.

.70 2.0 62 5.0 130 3.5 2.2 2.0 3.

.70 1.2 46 4.9 118 3.4 2.2 1.9 3.

.70 .43 33 4.6 | 102 3.3 2.2 1.9 3.

701 81 31 4.4 95 3.3 2.3 1.8 3.

70| 448 30 4.3 30 3.3 2.3 1.7 3.

70 | 190 19.6 4.3 67 3.3 2.2 1.6 3.

. 112 13.8 7.0 64 3.2 2.2 1.9 3.

83 10.9 9.8 42 3.2 2.1 3.7 3.

70| 65 8.9 5.7 35 3.0 2.1 3.7 3.

L0 42 7.8 6.2 28 2.9 2.2 3.7 3.

0 43 6.7 5.3 25 2.9 2.1 3.7 3.

.70 20 5.1 5.4 45 3.0 2.1 3.7 3.

.70 ] 18.2 5.3 4.7 33 2.8 2.1 3.7 3.

J703 43 4.6 4.6 22 2.9 1.9 3.7 3.

b1 SN 70 .70 60 4.8 5.1 14.7 281, L9 3.7 3.

22.. 70 1.3 68 4.1 1.2 10.5 2.8 2.0 3.7 2.

23.. 70 70 44 3.1 8.6 27 2.8 2.0 3.7 2,

24.. 70 701 22 2.9 9.9 22 2.8 2.0 3.7 3.

25.. 70 . 32 ‘2.9 4.9 7.1 2.8 2.5 3.7 3.

26, .70 2.9 5.4 5.9 2.8 2.5 3.7 4.

27 .70 3.3 5.1 5.1 2.8 2.5 3.7 4,

28 .70 3.2 5.4 4.8 2.6 2.4 3.7 4.

29.. .70 3.4 7.5 4.7 2.5 2.5 3.7 4.

30. .70 4.4 65 4.5 2.6 2.7 3.7 3.
[ S .70 5.4 ]..... ves 4.3 Jeeennnns 2.7 3.7 |eeaanens

I3

Nore.~No flow Qet, 1 to Dec. 1,

OO RB DONW® BDaITaT I II AT SIaFeIIAT ST
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Monthly discharge of Cottonwood Creek near Dulzura, Cal., for the year ending Sept. $0,
. 1915.

Discharge in second-feot.
B Run-off
Month. (total in
Maximum.| Minimum. | Mean, | 3ere-feet).

0.0 0.0 0.0 -0
.0 .0 .0 0
1.7 .0 .657 40
169 .70 1.9 732
448 .43 59.0 3,280
115 2.9 26.5 1,630
65 4.3 7.78 463
257 43 | 581 3,570
6.6 2.5 3.30 196
2.7 1.9 2.28 140
3.7 1.6 3.00 184
4.4 2.7 3.66 218
448 .0 14.4 10, 500

Nore.—Monthly and yearly discharge computed by engineers of the U. 8. Geological Survey.

Combined daily discharge, in second-feet, of Cottonwood Crsek and Dulrura conduit near
Dulzura, Cal., for the year ending Sept. 30, 1915.

Day. Dec. | Jan. Feb. | Mar, | Apr. | May. | June, | Julz. | Aug. | Sept.
0.00 1.7 57 131 33 128 42 1£.5 6.1 3.7
.35 1.2 120 160 32 147 43 14.7 6.0 3.7
.35 1.6 144 130 32 148 41 14.4 4.5 3.7
.35 9 72 127 30 155 41 14.4 4.0 3.7
.35 1.9 52 121 29 310 39 .8 3.6 3.7
.35 2.3 46 111 33 227| 38 <.3 3.2 3.7
.35 2.8 |, 34 113 32 180 | 84 2.9 2.0 3.7
.35, 3.4 31 95 30 186 | 82 12.9 1.9 3.7
.35 3.0 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 1.7 1.6 3.7
.7 3.1 136 65 21 98 26 16.0 1.9 3.7
.56 3.1 127 62 27 85 26 1¢.3 3.7 3.7
.56 3.4 108 58 38 8| 25 .2 3.7 3.7
.56 3.4 84 gg 34 751 23 .4 3.7 3.7
1.3 3.1 83 27 75 41 3.7 3.7
L7 2.8 68 50 25 9] 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 88 47 23 71 20 7.8 3.7 3.4
4.9 2.8 104 45 25 65 19.9 7.4 3.7 3.3
3.5 12.6 92 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 51 44 19.6 €5 3.7 3.0
1.9 6.6 79 39 55 18.6 &7 3.7 3.6
4
1.2 6.3 70 38 40 54| -18.2 €4 3.7 4.4
1.6 5.7 62 43 37 17.6 €1 3.7 4.4
2.1 7.9 55 41 34 4 16.7 5.8 3.7 4.2
2.0 191 43 48 47 16.0 5.9 3.7 4.0
L9 193 38 116 44 15.8 €.1 3.7 3.9
1.9 87 35 [eeeunnns 42 foeeenn.. €.2 3.7 leeeennes




TIA JUANA RIVER BASIN. 21

Combined monthly discharge of Cottonwood Creek and Dulzura conduit near Du'=ura, Cal.,
Jor the year ending Sept. 30, 1915,

i d-feet.
Discharge in second-feet. Run-off

Month. : - - (total in

. Maximum, | Minimum. | Mean, | #6F® feat).
0.0 0.0 0.0 1}
.0 .0 .0 0
8.6 .0 1.60 98
193 .7 18.7 1,150
462 26 97.0 5,360
160 35 70.7 4,350
116 2} 35.9 2,140
310 42 108 6,330
43 15.8 26.3 1,560
15.5 5.8 9.75 600
6.1 1.6 .45 212
4.4 2.7 3.66 218
462 .0 30.5 22,000

DULZURA CONDUIT NEAR DULZURA, CAL.

Locarion.—Two miles southeast of Dulzura, San Diego County, and 12 mriles below
intake from Cottonwood Creek. During 1909 and 1910 station was 13 nviles below
intake.

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

GaGE.—Lietz water-stage recorder at weir.

DiscrareE.~—Computed from gage-height record at an 8-foot steel plate vreic about
1% miles above lower end of conduit.

ExTrEMES OF DISCHARGE.—Maximum discharge reported, 65.1 second-feet Fobruary
4,1911. No flow in conduit for certain periods each year.

Accuracy.—Water-stage recorder is checked twice every day by patrolman. Loss
by seepage between intake and measuring weir estimated at 3 per cent.

CooreraTion.—Record in gallons per day furnished by the city of San Diepo through
George Cromwell, city engineer. Daily discharge converted into second-feet
and monthly discharge computed by United States Geological Survey.

Dulzura conduit diverts water from Cottonwood and Pine Valley creeks about half
& mile above their junction. The conduit is 13.38 miles long and is lined with con-
crete except 4,490 feet of flume and 9,219 feet of tunnel. The average width is about °
b feet and the depth 4 feet 2 inches. The grade is 4 feet in 5,000 and the capacity
40,000,000 gallons per day (62 second-feet). The water, which is stored at Morena
reservoir, flows down the natural channel of Cottonwood Creek about 63 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 ] > natural
channel of Dulzura Creek into Lower Otay reservoir, where it is diverted for municipal
use at San Diego. '
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Daily discharge, in second-feet, of Dulzura conduit near Dulzura, Cal., for the year ending
Sept. 30, 1915.

Day. Dec. Jan. Febh. Mar. Apr. | May. | Junme, | July. | Aug.
1.0 45 49 28 52 37 12.9 3.6
.46 46 45 27 521 36 12.3 3.6
.93 44 48 27 52| 36 11.9 2.3
.00 43 49 26 51 37 1.9 1.7
1.2 43 46| 25 53 35 11.3 1.4
1.6 42 46 28 51 34 1.0 1.2
2.1 32 51 27 50) 31 10.7 |oeinnnns
2.7 30 49 25 48 29 10.7 |eeeaennn
2.3 26 51 24 45 27 9.2 ......
2.8 46 51 22 36 25 9.21..... vee
2.4 13.8 49 21 0] 25 9.2 . .......
2.4 4.2 51 20 4 24 8.51...... .
2.4 24 51 14.4 34 23 7.8 cemucns
2.4 44 51 17.1 43 23 8.2|........
2.7 43 49| 32 51 22 (/S N PR .
2.7 42 47 28 .47 20 T2 eennnns
....... 2.4 40 46| 23 50 19.2 7.8 eeeeaens
........ 2.1 48 45 20 51 18.4 6.7 1. .......
.3 2.1 43 44 20 49 17.8 6.5 ........
.3 1.3 45 42 18.8 49 17.1 5.9 ..... .ee
4.2 2.1 44 0] 2 501 17.1 5.5 [........
2.8 11.3 24 39 41 49 17.1 5.5 [...... .
2.1 6.5 27 40 45 34 17.1 5.0 | . cccnnn
1.8 6.4 44 37| 4 22 16.8 4.5 ...
1.2 5.9 47 36 43 48 15.8 4.2 ....... .
.46 5.6 47 35 35 48 15.4 3.9 . ......
.93 5.0 48 40 32 45 14.8 3.6 |........
1.4 6.9 45 38 29 42 4.1 3.4 |........
1.3 b7 O 40 39 42 13.5 3.4 |.ao...
1.2 52 |........ 34 51 40 13.2 3.4 ... ....
1.2 S O 30 feeeenns 237 D, 3.5 ...

Nore.—No flow Oct. 1 to Dec. 18 and Aug: 7 to Sept. 30.

Monithly discharge of Dulzura conduit near Dulzura, Cal., for the year erding Sept. 30,

1915.
Discharge in second-feet. Run-off

Month. (total in

Maximum. | Minimum, | Mesn, | 8eTe-fect).
0.0 “o00| o0 0
.0 .0 .0 0
5.3 .0 942 58
52 .0 6.76 416
48 421 31 2,120
51 30 4.2 2,720
51 4.4 223 1,680
53 22 4% 4 2,790
37 13.2 220 1,370
12.9 3.4 7.46 459
3.6 010 .45 28
.0 .0 .0 Q
53 .0 16.1 11, 600

NorE.~—Monthly and yearly discharge computed by engineers of the United Btates Geological Survey,

'
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SWEETWATER RIVER BASIN. ,
SWEETWATER RIVER NEAR DESCANSO, CAL.

Locarion.—In the SE. 4 sec. 25, T. 15 8., R. 3 E., San Diego County, at ¥'lis ranch,
1} miles below Descanso and 2 miles below mouth of Guatay Creek.

Dramace sREs.—43.7 square miles (measured on topographic maps).

Recorps avainaBre.—November 21, 1905, to September 30, 1915.

Gage.—Staff gage in three sections, on left bank at concrete control, a sho*t distance
below intake of Ellis ditch; read twice a day by C. H. Ellis. Previous gage was
at same datum and practically same location.

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

CHANNEL AND cONTROL.—Channel composed of sand and fine grave'; shifting.
Banks high in most places and not likely to be overflowed. On October 11, 1914,
a concrete control was constructed across the channel opposite the orizinal gage.
Point of zero flow, gage height 0.5 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 f2et during
night of February 10 (discha.rge, about 1,750 second-feet, determined from exten-
sion of rating curve); minimum stage, October 1 to 5 (estlmated discharge, 0.1
second-foot).

1905-1915: Maximum stage recorded, 9.25 feet at 5 p. m. March 24, 1906 (dis-
charge, about 3,000 second-feet, determined from extension of rating crrve). No
flow during parts of 1910, 1911, and 1913.

Diversions.—About 0.3 second-foot is diverted above gage for mugano“ on Ellis
ranch.

Recurarion.—None.

Accuracy.—Results good except for low-water period, June to Septembe~. During
this period sand collected in front of the control and caused slight changes in the
stage-discharge relation. Rating curve used October 11 to May 24 wall defined
below 100 second-feet.

Discharge measurements of Sweetwater River near Descanso, Cal., during the year e'ndmy

Sept. 30, 1915.

Date. Made by— poks.| chase, || Date- Made by— Do | charge.
Feet. | Secft. Fodt, | Sec.Hft.
Dec. 0.8 | 1.7 147 | &
& 18 13| 19
Jan. 88| 23 re2| ®
Feb. - 1| %0 L5 55
Ler| 51 Li5| 54
1.61 41 1.09 1.2
Mar 1.93 86 04 .8
191 82
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Daily discharge, in second-feet, of Sweetwater
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River near Descanso, Cal., for the year ending

Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.1 0.8 1.0 1.0 50 95 22 109 | 37 €5 2.5 0.9

.1 .8 1.0 .9 326 108 21 194 | 36 €.5 2.5 .
.1 .8 1.0 .9 121 90 21 278 | 35 €.5 2.5 .9
.1 .8 1.0 1.2 46 95 19 480 | 34 € 2.5 .9
.1 .8 .9 1.1 34 95 19 990 | 32 € 2 .9
.2 .8 .9 1.1 30 84 191 524 31 € 2 .9
.2 .8 .9 1.0 28 75 19 310 | 30 € 2 .9
.3 .8 1.0 1.0 24 70 18 293 1 29 -85 2 .9
© .3 1.2 1.0 1.0 22 65 18 234 27 £.5 L5 .9
.4 1.0 L0 1.0 360 62 18 1701 26 £.5 1.5 .9
.4 1.0 1.0 1.0 769 60 18 41| 25 &8 1.5 .8
.5 .9 1.6 1.0 170 58 18 137 | 24 & 1.5 .8
.5 .9 1.2 1.0 108 55 19 121 | 22 & 1.5 .8
.5 .9 1.2 1.0 81 47 21 109 | 21 & 1.5 .8
.5 .9 1.2 1.0 73 42 24 95| 20 & 1 .8
.5 .9 1.3 1.0 76 39 21 78| 19 4.5 1 .8
.5 .9 2.0 1.0 93 35 22 65| 17 4.5 1 .8
.5 .9 1.7 1.0 68 31 24 106 | 16 4.5 1 .8
.6 .9 1.4 1.0 62 29 21 751 15° 4.5 1 .8
.6 .9 1.5 1.0 108 28 21 71| 14 4 1 .7
.8 .9 1.4 1.0 95 27 30 82 12 4 1 .7
.8 .9 1.3 9.0 36 27 83 571 11 4 1 .6
.8 .9 1.2 4.0 65 27 40 501 10 4 1 .6
.8 .9 12| 3.2 55 27 37 471 9 ] 1 .6
.8 .9 1.2 3.7 78 27 35 46 8 .5 1 11
.8 .9 1.2 3.2 61 27 29 45 7 2.5 .9 1.2
.8 .9 1.2 2.5 52 25 28 44 7 2.5 .9 1.4
.8 .9 1.1 7.9 51 24 50 42 7 < .9 1.4
.8 .9 LO[ 22 ....... 25 88 41 7 3 .9 1.4
.8 .9 L0234 ... ... 25 127 40| 65| ¢ .9 1.4
[ : 2 PO L0 62 |....... 24 |....... 39 ... ¢ I I P, .

)

‘Note.—See “ Accuracy” in station description. No gage-height record Oct. 1-10, 13, and Dec. 24-26;

discharge estimated.
Monihly discharge of Sweetwater River near Descanso, Cal., for the year ending Sept. 30,
. ’ 1915.
Discharge in second-feet. Rup-off |, o0
Month, (total in racy.
Maximum. | Minimum. | Mean, | 30re-feet).
L 10) T R 0.8 0.1 0.51 31| D.
NoOvember. ... cooerii it 1.2 .8 .89 53 | D.
DeCeMDOr . o e eeee it aaaas 2.0 .9 1.18 73 (C.
BT o 234 .9 18.4 1,130 | B.
February............ et eaaeaaaan 769 22 114 6,330 | C.
March. . i 108 24 49.9 3,070 | B.
APl - 127 18 31.7 1,890 | B.
E: 3 O 990 39 164 10,100 { C.
June....... B PP 37 6.5 19.8 1,180 | D.
Jady.coiiii il A, 6.5 3 4.69 288 | D.
Angust........coo..ol. S 2.5 .9 1.40 86 | D.
September. ... oot 1.4 .6 .91 541D,
VTS U 990 1 33.5 24,300

SWEETWATER RIVER NEAR DEHESA, CAL.

Location.—In the NW..3 NW. } sec. 20,

T. 16 8., R. 2 E., San Diego County, 1,000

feet below mouth of Lawson Creek, and about 8 miles southeast ¢f Dehesa.
DRAINAGE AREA.—112 square miles (measured on topographic maps).

REecorps avamasre.—December 4, 1913,

.

to September 30, 1915.
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Gaar.—Bristol water-stage recorder on left bank 100 feet above control, an vertical
staff in two sections bolted to solid rock at same site. February 5, 1915, water-
stage recorder was moved downstream to e point on left bank 5 feet above control.
Original datum was maintained, but there is some slope to the water surface
between the two sites. Water-stage recorder not in operation after April 10.
After this date readings of the staff gage were taken when current-meter measure-
ments were made.

DiscrARGE MEASUREMENTS.—Made from cable 200 feet below concrete control or by
wading.

CHANNEEL AND cONTROL.—Bed composed of shifting sand overlying sclid rock.
A concrete control extending to bedrock has been constructed. Both banks are
high and not subject to overflow. Point of zero flow, zero on gage.

EXTREMES OF DISCHARGE.—Maximum stage during year and period 1913-1915 from
water-stage recorder, 5.8 feet February 11, 1915 (discharge, about 1,7¢% second-
feet, determined from extension of rating curve); maximum stage doubtless
occurred May 5, 1915, but water-stage recorder was not in operation (rean daily
discharge, estimated, 1,290 second-feet). Practically no flow August 12 to Sep-
tember 30, 1915,

Driversions.—About 0.3 second-foot is diverted for irrigation at Ellis rrnch near

" Descanso. : : :

REecurnaTioN.—None. ’

Accvmcy —Results good for periods when waterstage recorder was operating satis-
factorily. Water-stage recorder not in operation January 28 to 31, and the record
April 15 to June 15 was not satisfactory; discharge estimated as abort 130 per
cent of flow of Sweetwater River near Descanso; discharge after June 15 inter-
polated between measurements. Moving of gage February 5 made it necessary
to rerate the station.

Discharge measuremendts of Sweetwater River near Dehesa, Cal., during the y-ar ending
Sept. 30, 1915.

Date. |- Made by— heigiot. chI;irgs;e Date. Made by— hgizvet chlir'sée

Feet, Fet, | SecAt.

Oct. 19 0.08 2.00 138
Jan., 31| J. F. 2.00 1.60 75
Feb. 51.....do. 1.70 1.01 35
12 3.00 1.01 34

2 275 97 33

14 2.1 | 1.25 38

17 1.93 1.00 15

28 1.65 b.65 5

a Estimated. b Mean of two measurements.
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Daily discharge, in second-feet, of Sweetwater River near Dehesa, Cal., f~r the year ending
Sept. 30, 1915.

Day. Nov. | Dec. Jan, Feb. | Mar. | Apr. | May. | June, [ July. | Aug.
0.1 0.6 1.0 198 39 140 49 9 0.5
.1 .4 1.0 202 240 34 250 47 9 .5
.1 .4 Lo 392 183 36 360 45 8 .4
.1 .4 1.0 140 172 36 625 42 8 .4
.1 .4 L0 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 20 305 31 5 .2
.2 .4 L5 219 122 25 220 29 5 .1
.6 1.4 909 131 30 185 27 4 .1
.9 1.4 369 119 34 180 24 3 loeeen...
.6 1.3 233 101 36 160 22 : N IO
.4 1.3 154 87 38 140 S PO,
.4 1.5 124 84 31 125 18 F: J (ORI,

.4 1.5 124 81 27 100 15

.6 1.4 124 78 29 85 15

1.1 1.3 104 75 31 140 15

1.5 1.3 96 72 27 100 15

1.4 1.4 148 70 27 922 15

1.1 1.7 187 68 39 81 15

.9 6.5 124 66 110 74 15

.9 7.1 119 50 52 65 15

.9 4.7 103 50 48 61 14

1.1 4.7 129 42 46 60 13

1.3 5.2 116 41 38 58 13

1.4 5.0 40 36 57 12

1.3 10 87 39, 65 55 11

1.2 | 284 42 115 53 11

10| 302 39 165 52 10

1.0 80 37 feeeenenn [ 1% PO,

NotE,—~Discharge determined from two rating curves as follows: Oct. 1 to Feb. 5, well defined between

4 and 300 second-feet; Feb. 6 to Apr. 12, taﬁ'lmell defined below 590 second-feet. Mean discharge for

October estimated as in monthly table. Discharge Nov. 1-10, Dec, 3-9, Mar, 15-2", 26 and 27, Apr. 11

slagtt; lg:3 e%tiénaated. See remarks under “Acurracy”’ in station description. River practically dry Aug.
0 Sept. 30.

Monthly discharge of Sweetwater River near Dehesa, Cal., for the year ending Sept.30,1915.

Discharge in second-feet.
Runoff |4 c0-
Month. (totalin racy.
Maximum. | Mintmum. | Mean, | 2cre-feet).
........................ a0.03 3| D.
4 0.1 .27 16 | D.
5 .4 L2 48 [ D.
1.0 23.8 1,460 | D.
55 168 9,330 | B.
37 97.6 6,000 { C.
44.6 2,650 | D.
51 214 13,200 | D.
10 23.5 1,400 | D.
.5 3.60 221 | D.
5 .0 I 7]|D.
1] .0 O
.0 47.4 34,300
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SAN DIEGO RIVER BASIN.
SAN DIEGO RIVER AT DIVERTING DAM NEAR LAKESIDE, CAL.

Locarion.—In the NE. { sec. 11, T. 14 8., R. 2 E., San Diego County, at diverting-
dam for San Diego flume, about 1,000 feet below mouth of Boulder (reek, and
13 miles northeast of Lakeside.

DrAINAGE AREA.—102 Bquare miles (measured on topographic maps).

Recoeps avamwaBLE.—October 1, 1912, to September 30 1915.

Gaae.—Vertical staff fastened to upstream face of dam on left bank; read tl ree times
a day by watchman of Cuyamaca Water Co.

DiSCHARGE MEABUREMENTS. —-Made from cable one-fourth mile below dam or by
wading.

CHANNEL AND CONTROL. —-Goncrete diversion dam serves as control. Th~ channel
above and below dam composed of shifting sand.

ExTREMES OF DIscHARGE.—Maximum stage recorded during year, 11.6 feet at 7

a. m. March 20 (discharge, determined from extension of rating-curve revised

for this report, 2,380 second-feet); no flow over dam for several months during

year, as water was diverted into San Diego flume.

1912-1915: Maximum stage recorded, 11.6 feet January 27, 1914 and March
20, 1915 (discharge from revised rating curve, 2,380 second-feet); no flow over
dam for several months during each year,

Diversions.—Intake of the San Diego flume is at left end of diverting dam (see
Ban Diego flume at diverting dam near Lakeside, pp. 40-41); no dlversmns above
station.

ReeuraTioN.—See Boulder Creek near Julian for amount of stored wate™ released
from Cuyamaca reservoir; capacity of reservoir, 11,400 acre-feet.

Accuracy.—Results good for discharge over dam. Rating curve fairly well defined
except for extremely high water. Total flow of San Diego River at this point
is obtained by combining flow over dam, discharge through sand gates (estimated
by engineers of the Ouya.maca. Water Co. ), and discharge of San Diego flume at
diverting dam.

Discharge measurementé of San Dicgo River at diverting dam near Lakeside, Ccl., during
the year ending Sept. 30, 1915.

[Made by F. C. Ebert.]

: Ga Dis-
. Date. height. | charge.
Feet. | Secft.
N PR 1020 269
B 9.8 57
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Daily discharge, in secona' feet. of San Diego River over diverting dam near Lakeside, Cal.,
Jor the year ending Sept. 30, 1915.

Day. Jan. | Feb. | Mar. | Apr. | Mny. | June. | July.
¢ 2 126 31 L5
0 222 31 0
0 287 0
[1] 416 28 0
0 1,520 | 28 0
0 380 26 0
0 216 24 0
0 152 17 0
0 nz 12 2
0 80 10 N
0 52
0 31
0 130
0 n7
, 19 90
14 90
6 83
3 389
0 9%
8.5 0 86
. 89
174 72
90 69
168 55
5| 104 55
5 66 50
5 0 47
[1] 42
0 42
51 152 39
........ 33

Note.—No flow Oct. 1 to Jan. 22 and July 11 to Sept. 30.

Monthly discharge of San Diego River over diverting dam near Lakeside, Cal., for the
year ending Sept. 30, 1915.

t.
Discharge in second-fee Run-oft rccu-
Month, (totalin | 00"
. Maximum. | Minimum. | Mean, | 8¢Te-feet). A
0 © 0.0 0lereen
0 .0 I It
0 .0
0 33.8 2, B,
15 182 10,100 | B.
3.5 60.5 3,720 | B.
0 26.6 1,580 | B.
31 170 10,500 | B.
0 9.78 582 | C.
0 .13 8| C.
0 ) 0.
0 0
0 39.4




.

SAN DIEGO RIVER BASIN, : 29

Daily diLcharga, tn second-feet, of sand gates in diverting dam near Lakeside, Cal., for the
year ending Sept. 30, 1915.

Day. Mar. | Apr. | May. Day. Mar, | Apr. | May. Day. Mar. | Apr. | May.
1 95 12 8.5 94
u o5 12 8.5 k(3
1 85 11 [ I P .
10 97 11 u fe......
9.5 100 11 ) ) S PO
10 a7 11 ) ¥ R P
10 95 1 1 PO
10 93 i1 I fe......
9.5 93 1n i feea.o.s
9 95 11 41 feenen..

Monthly discharge of sand gales in diverting dam near Lakeside, Cal., for the year ending
Sept. 30, 1915.

Discharge in second-feet.

Run-off

Month. (total in

Maximum. | Minimum. | Mean, | 3cre-feet).
(1} 0 0.0 0
[\} 0 .0 0
(1] 0 .0 13
[\} 0 .0 0
0 0 .0 0
12 0 10.5 646
118 0 22.2 1,320
100 0 36.4 2,240
[\} 0 .0 0
0 1} .0 (1}
0 0 .0 0
.- .. 1] 0 .0 0
THO FEBT. e e e iiaeneeericacraacrancaserannnnns 118 0 5.81 4,210
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Total daily discharge, in second-feet, of San Diego River@ at diverting dom near Lokeside,
Cal., for the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.0 3.0 83 349 | 39 224 | 60 16.5 8.0 8.0
1.6 2.9 312 21| 36 321 | 60 15 6.7 8.4
2.3 2.6 364 1861 35 399 | 57 14.5 6.9 6.9
3.8 2.5 159 174 | 34 528 | 57 14.5 8.7 7.6
4.9 2.4 96 170 | 34 1,620 | 57 14 8.4 8.0,
3.3 2.4 65 138 | 35 492 | 54 12.5 8.4 6.7
3.3 2.4 56 1341 35 338 52 12 8.4 8.9
3.3 2.4 49 170 34 277 | 45 10.5 87 8.9
3.31. 1.8 40 108 | 30 242 | 40 12.5 9.6 87
3.9 1.9 546 120 | 28 38 11 9.3 9.8
3.2 2.5 851 1181 26 176 | 38 11 9.3 9.8
3.3 2.6 509 106§ 26 137 | 37 9.6 8.9 9.8
1.9 2.4 229 91| 27 161 | 35 7.3 7.8 9.8
2.5 2.4 174 87 28 148 | 34 9.3 71 82
2.3 2.4 114 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 1141 28 9.1 6.3 8.2

2.5 138 511 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 1171 25 8.2 7.3 5.0

....... 2.4 174 471 16.5 100 | 21 8.0 7.6 6.5
....... 6.2 126 47 | 184 1031 23 7.8 6.5 6.3
4.3 46 | 100 98| 23 8.2 5.8 6.3
4.3 44 1178 84 22 87| 5.4 6.3
3.8 42 f 114 84 22 12 6.3 6.5
3.0 40 | 102 79| 18 89 7.3 6.5
3.9 42| 124 761 18 8.7 4.8 6.7
4.3 47 | 102 714 18 8.4 4.8 5.4
3.6 60 | 121 711 17.5 8.7 5.4 5.6
3.6 46 { 238 681 14 87 6.1 5.6
3.3 [ 5 PR 621.......] 7.6 6.7 [cuecans

a Inchides flow over dam, through sand sluice gate, and in flume. Norecord on flumre Oct. 1, 2, and Nov.
17 to Dec. 22. For record of flow in flume see pp. 41-43.

Total monthly discharge of San Diego River @ at diverting dam near Lakeside, Cal., for
the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off
Month. - (total in
Maximum. | Minimum. [ Mean. | 80re-feet).
October 3-31... 6.0 0.9 1.83 105
November 1-16. 4.9 1.3 2,89 92
December 23-31 4.3 3.0 3.79 68
ANUATY.......... 498 L8[ 39.3 2,420
Fobrualy........ 851 40 199 11,100
March...vevaennn.. 34 -40 98.2 6, 040
April.....c.o.., 28 . 16.5 65.2 3
May.coemieeenanann 1,620 62 232 14, 300
June....... ] 14 34.2 2,040
July... 16.5 6.9 J10.1 621
August 9.6 4.8 7.21 443
Septomber. ... i ritncaeaeens PO 9.8 4.8 7.35 437

41LI;:lcludesﬂow over dam, through sand sluice gate, and in flume. For record of fow in flume see pp.

SAN DIEGO RIVER AT LAKESIDE, CAL.,

LocaTtron.—On El Cajon grant, San Diego County, just above ford on Lakeside and
Padre Barona Valley road, three-fourths mile above Cuyamsaca & Eastern Rail-
road bridge, three-fourths mile north of Lakeside, and about a mile above mouth
of San Vicente Creck.

DRrADVAGE AREA.—203 square miles (measured on topographic maps).
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REecorps AvamaBLE.—December 3, 1905, to September 30, 1915,

Gagr.—Staff in three sections on left bank 100 feet above ford; read once daily by
J. H. Beadle; extra readings taken during high water.

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

CHANNEL AND CONTROL.—Channel composed of sand; very shifting. Both banks
fairly high; overflow unusual.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.2 feet at 7 a. m.
February 11 (discharge, from extension of rating curve, 2,270.second-feet); no
flow for several months during the year.

1906-1915: Maximum stage recorded, gage under water at 5 a. ‘m. March 25,
1906 (top of gage at 7.86 feet; discharge, determined from extension of rating
curve, about 5,200 second—feet), no flow for long periods each year.

Diversions.—San Diego 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 the station obtain water for irrigation from wells along banks of stream.
Cuyamaca reservoir, on the headwaters of Boulder Creek, has a capacit;” of 11,400
acre-feet. See also Boulder Creek near Julian.

ReeuratioN.—None except ag noted above.

Accuracy.—Results only fair on account of shifting channel. Daily discharge
determined from fairly well defined rating curves applicable for short periods and
by indirect method for shifting control.

chharge meagurements of San Diego River at Lakeside, Cal., durmg the year ending
Sept. 80, 1915.

Date. Made by— 1o, | ciass. || Date. Made by— By | charge.
" Feot. | Secoft
Mar. 9 274| 18
18 28| ‘6
26 2.35| 46
27 334| 44
31 238| 45
Apr. ‘2 233] 38
3 232| a1
9 2| =B
May 18 303| o242
Juno 21 218 ‘13
July 8 207 .6
Aug. 2 1.81 a1

a Estimated.



32 SURFACE WATER SUPPLY, 1915, PART XI.

Daily discharge, in second-feet, of San Diego River at Lakeside, Cal., for the year ending
Sept. 30, 1915.

Day. ) Jan. [ Feb. | Mar. | Apr. { May. { Jvne. | July. | Aug.
97 234 48 346 67 6 0.1
280 270 42 480 66 5 .1
9056 270 34 505 64 5 .1
290 270 32 530 63 4 .1
128 234 1,200 62 3 .1
86 217 2 580 54 2
62 7 26 410 43 1

24 410 37 5
186 24 388 36 5
153 24 270 28 1
190 24 432 21 B
145 24 234 26 .4
128 18 200 25 -4
112 18 200 24 .4
98 18 186 2 RN
85 37 143 17 4.

24 143 16 4
71 24 234 15 3.
71 18 215 n 3.
62 13 180 14 .3
62 18 150 3
53 288 135 12 3

432 134 12 3
46 186 108 1
53 200 118 10 .2
46 186 17 10 2
46 131 104 9 2
44 157 91 2
58 157 80 8 2
57 252 78 7 1
[ 1: 3 PO T7 feeanae-s 1

Nore.—River dry Oct. 1 to Jan. 28 and Aug. 6 to Sept. 30. : .

Monthly discharge of San Diego River at Lakeside, Cal., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Runoff |, ...
Month. : (totalin (420"
Maximum. | Minimum, | Mean, | cre-foet).
0.0 0.0 0.0 0
0 .0 0 0
0 ‘0 0 0
0] 429 2,640 | C.
1,580 36 270 15,000 | C.
0 44 124 7,620 | C.
132 13 84, 5,030 | D.
1, 77 | 28 17,000 | D.
67 7 27.3 1,620 | D.
6 .1 1.08 66 | D.
.1 .0 02 1
0 0 ‘0 0
1,580 0| 6.6 49,000
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Combined daily discharge, in second-feet, of San Diego River and flume near Lakeside,
Cal., for the year ending Sept. 30, 1915.

WWRNSN CONINM HMHOOE GEOODO ONGE N Dot -

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.3 2.8 3.3 116 252 66 356 %61 19 10 1.
3.5 3.0 3.9 300 288 60 490 B 185 8.1} 10
3.8 2.8 23] 911]| 288 52| 515 73| 145 81| 7.
6.3 3.5 2.5 295 288 50 540 741 12,5 9.9 8.

. 2.5 4.8 : 3.0 142 252 48 | 1,300 o1 9.3 9.
25| 3.8 3.2 . 98| 236 46| 587 66| 11 8.2 1.
2.8 3.8 3.0 78 236 44 420 57 0.5 80} 11
251 3.8 2.8 71| 218 42| 42 53| 12 8.0} 8.
1.6 4.6 2.1 57 | 204 42| 408 51| 13 85| 7.
1.8 4.6 2.2 270 171 42 292 431 1451 10 9.
1.8 3.8 2.0 | 1,580 207 42 454 43| 14 9.8 9.
1.81 5.01. 2.2 608 162 421 256 41| 1351 9.2 9.
.81 23| 21| 410 144 38 22 37] 9.9 881 0.
81 151 2.2{ 346 127 38| 9222 86! 1.5 721 1.
1.8 1.0 2.3 186 112 o 40 208 38| 11 7.7 1.
2.0} 1.3 2.1 1n 102 581 165 31 9.9} 7.0 L
2.0 1.5 . 2.3 234 92 46 162 30 11.5 7.2 1.
2.0 .3 . 2.3 202 90 46| 250 30| 83| 55| 6.
2.0..... .- 2.1 134 90 40| ‘227 2| 85| 681 5.
2.04....... 1.5 160 80 35 188 26 8.8 7.0 5.
2.0 .6 83 38| 158 241 831 7.21 6.
2.1 .9 e 208 140 24 8.3 6.8 6.
2.2 65 442 141 25 7.8 6.0 6.
2.0 .6 64 196) 117 24| 92| 49| 7.
2.0 .8 72 210 125 231 12 6.6 7.
2.0 {. 66 201 126 21| 10 8.8 7.
1.8(. 64 141 113 19| 10 6.0] 6.
1.8 62 166 100 181 10 8.8 3.
1.81. 76 165 90 181 10 5.8 4,
1.8 . (3 264 88 2 9.3 7.0 4.
2.8 66 [..coa.. 8 e, 99 7.2l

NotE.—For record of flow in flume see pp. 41-43.

Combined monthly discharge of San Diego River and flume near Lakeside, Ccl., for the

year ending Sept. 30, 1915.

Discharge in second-feet.
Run-eoff Accu-
Month., (fotelin | 00
Maximum. | Minimum, | Mean, | 3cre-feet).
6.3 1.6 2.32 143 | C.
5.0 .0 1.81 108 ] C.
4.6 .0 .99 6l { B.
910 L8| 486 2,090 | C.
1,580 57 | 289 157700 |
28 62 142 2730 | C.
142 35 101 6,010 | D.
1,300 3% | 289 17,800 | D.
76 18 39.9 2,370 | C.
19 7.8 11.2 689 | C.
10 4.9 7.62 469 | C.
11 1.4 6.31 875 | C.
1,580 0| 765 55,400

Nore.—For record of flow in flume see pp. 41-43.

SAN DIEGO RIVER NEAR SANTEE, CAL.

Locatron.—At Old Mission dam in EI Cajon grant, San Diego County, below Spring
Canyon and just above Oak Canyon, about 4} miles west of Santee.

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

786°—18—wsp 411——3
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RECORDS-AVAILABLE.—May 25, 1912, to September 30, 1915.

Gage.—Staff in three sections; lower section bolted to upstream fece of old dam to
the right of the break; other sections on left bank just above dam. Gage read
daily by an employee of La Mesa Mutual Water Co.

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

CHANNEL AND cOoNTROL.—Bed composed of sand; shifting. The old dam serves
a8 a partial control. May 10, 1913, a concrete weir, with steel pl~tes for crest and
sides, was installed at old break in dam. This weir was partly destroyed Feb-
ruary 2, 1915. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ahd period 1912-
1915, 13.6 feet at 10.30 a. m. February 11, 1915 (discharge, 3,960 second-feet);
channel dry for several months each year, except for a small amount of ground
water rising to the surface at the dam.

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

ReauraTioN.—None except as noted for station at Lakeside.

Accuracy.—Results good except for the periods January 1 to 28 and May 30 to June
30, when the gage wasread about once a week only.

Discharge measuremenis of San Diego River near Santee, Cal., during the year ending
Sept. 30, 1915.

.

Date. Made by— poke | oo, || Date. Made by— poge | o

Feet. | Sec.Hft

Jan. 8.14 17 || Apr. 1
12. 26 1,050 3
12:86 | 1,980 16
11.30 492 || May 18

Feb. 11.85 931 || June 21
9. 20 1214 July 7

Mar. 10. 80 430 || Aug. 1
9.77 219

o Estimated.

Daily discharge, in second-feet, of San Diego River near Santee, Cal., for the year ending
. Sept. 30, 1915.

Day. Jan, | Feb. | Mar. | Apr, | May. | June. { Day. Jan. | Feb. | Mar. | Apr. | May. ! June.
i
0.1 738 64| 515 41 1 289 | 18" 39 141 1
111,840 | 660 59| 830 37 1 3341 142 34| 155 4
.1 (1,160 [ 450 541 970 | 34 1 130 D 269 6
.1 570 | 465 51 (1,320 { 30 1 310 | 119 22| 250 9
.1 2 | 355 45 12,120 | 27 1 wort 701 188 11
.1 ‘332| 39| 85| 20 21.. 1 530 90| 119] 128 14
.1 185 36| 615] 14 22.. | 18 89 ( 430 | 104 | 12
.1 120 | 232 3441 570 | 13 23.. - 1.9 72| 319 94| 10
.1 105 20) 465 | 11 | 24...... 1.0 215 72] 430 75 8
1 710 | 198 | 26 10 25 aenn 5 465 72| 212 66 6
.1(3,410| 310 23| 355 8 2 289 ( 64| 187! 58 4
.111,060 | 263 221 289 7 1 232 641 142 66 2
.1 8 | 228 22| 234 5 1 198 64| 109 58 1
.1 465 | 196 221 202 4 | 29.......]1,000 |....... 80 | 263 51 1
.1 332 181 301 170 3 |30.......12,060 [....... 72| 550 43 1
....... [ 50 R B 7 S
1

Norte.—Discharge determined from fout rating curves; the first, applicable Oct. 1 to Feb. 2,is well defined;
the others, applicable Feb. 3 to Mar. 11, Mar. 12 to May 5, May 6 to Sept. 30, respectively, are faurly well
defined. ally no flow during October, November, December, July, August, and September, except
m gro;md water which came to the surface at the dam and which amounted to about one-tenth second-

or less.
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1

Monthly discharge of San Diego River near Santee, Cal., for the year ending Sep*. 30,-’ 1915,

Discharge in second-feet.
Ruroft |40,
Month. (tot~lin racy.
Maximum. | Minimum. | Mean, acre-doet).
0
0
0
7,200 1 A,
31,300 { B.
13,000 | C.
+ 6,900 C.
23,300 { C.
696 | D.
0
0
0
THE YOAT. . «.eneeenenarananaannnannnas R TRRERES ‘ ............ ‘ .......... 82,500

Nore.~For conditions during October, November, December, July, Augus:, and Septemt or, see foot-
note to daily discharge table.

SAN DIEGO RIVER NEAR SAN DIEGO, CAL.

Locartion.~—At Murray Canyon ford, in Ex Mission San Diego grant, S8+n Diego
County, about 3% miles north of San Diego, 2} miles above station m-intained
during 1913-14, and 4 miles above mouth.

DRAINAGE AREA.—431 square miles (measured on topographic maps). )

RECORDS AVAILABLE.—December 20, 1914, to September 30, 1915, at present location;
October 1, 1912, to December 19, 1914, at old location of station, 2} miles down-
stream.

GagE.—Vertical staff in two sections just above ford; lower section is in center of
channel and upper section is on left bank. Previous gage, 2% miles dow stream,
wag not at same datum, 'Gage read twice a day by Harry Lewis; frequant read-
ings during floods.

DISCHARGE MEASUREMENTS. —Made from highway bridge at San Diego 2% mi ss below

gage or by wadmg New gage is read frequently when measurements are’ made
from bridge.

CHANNEL AND CONTRoOL.—Bed is composed of sand and is shifting. Concrete
driveway built across channel acts as a part control. Results not very satisfac- -
tory owing to collection of sand on the concrete. -

ExTrREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 3 p. m.
February 11 (discharge, 2,900 second-feet); no flow for several months dvring the
year.

1912-1915: Maximum stage recorded, 16.61 feet (old gage at county bridge) at
4 p. m. February 21, 1914 (discharge, computed from extension of ratin» curve,
9,500 second-feet); no flow for several months each year.

Diversions.—See San Diego River near Santee. Water is also pumped from gravels
in Mission Valley above station. Record at this station shows quantity of water
wasted into Pacific Ocean.

ReeuraTion.—None except as noted for station at Lakeside.

Accuracy.—Changes in rating curve caused by shifts in control fairly well defined
by discharge measurements. Results good.
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Discharge measurements of San Diego River near San Diego, Cal., during the year ending
Sept. 30, 1915.

Gage Dis- Ga Dis-
Date. Made by height. | charge. Date. Made by height. | ch .
Feet, | Sec./t. Feet, | Sec.ft.
Jan. 29 | Leeand McFadden. . ... 2.68 574 || Apr. 19 | W.D. McFadden.,..... 1.92 17
29 {..... [ 1 T 3.43 955 || May 5 | Isbelland McFadden...! 4.95 1,130
30 | W. D, McFadden...... 5.92 2,380 20 | F.C.Ebert............ 2.90 18
Feb. 2 | Keenanand Armstrong 4,78 (. 1,600 June 2 | D.L.Lee.............. 2.42 65
9| F.C.Ebert............. 2.34 107 21 | MeClung and Ellis. ... 1.90 1
Mar. 9..... [« o 3.02 250 || Aug. 1 {F.C.Ebert.... ... |loooo.. 0
Apr. 3| Ebertand Keenan..... 2.38 55

Daily discharge, in second-feet, of San Diego River near San Diego, Cal., for the year
ending Sept. 30, 1915.

Day. | Jan. | Feb. | Mar. | Apr. | May. | June. ‘ Day. ' Jan. [ Feb. | Mar. | Apr. | May. | June,
| I
425 55 385 74 12
740 | 45| 530 74 1¢
640 40 425 74 2
465 38 5565 70 15
425 35 | 1,160 63 1
310 40 88 55 -7
3l0| 37| 78 53 .6
38 535 53 .4
245 40 468 42 .3
25| 37| 400 36 .2
220 27 302 34 .1
210 20 285 28 .1
195 15 250 25 .1
185 16 216 22
170 16 215 16

Nore.—Discharge determined from four well-defined rating curves applieable for short periods and by
indireet method for shifting control. No flow Oct. 1 to Jan. 28 and June 29 to Sept. 30.

Monthly discharge of San Diego River near San Diego, Cal., for the year ending Sept. 30,

1915.
. -foot.
) Discharge in second-foe Runcoft |5 oon.
Month. (totalin racy.
Maximum. | Minimum. | Mean, | 20Fefeet).
October.......... 0.0 0.0 0.¢ 0
November. .0 .0 ¢ 0
.0 .0 .¢ 0
2,240 .0 136 8,360 | A.
2,480 100 672 37,300 | C.
740 209 12,900 | C.
215 5 66.1 3,930 | C.
1,160 74 316 19,400 | B.
74 .0 25.4 1,510} C.
.0 .0 .¢
.0 .0 .0 0
0 .0 . 0
2,480 .0 115 83,400

BOULDER CREEK AT CUYAMACA RESERVOIR, NEAR JULIAN, CAL.

Locarron.—At outlet of Cuyamaca reservoir, in Cuyamaca grant, San Diego County,
7 miles south of Julian, and 12 miles above mouth of Boulder Creek.

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

RECORDS AvAILABLE.~June 19, 1912, to September 30, 1915.
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Gaes,—Vertical staff on right side of weir box, 3} feet above weir; zero at elevation of
crest of the 6-foot Cippoletti weir 100 feet below outlet gates of reservoir. Gage
read daily by an employee of the Cuyamaca Water Co.

DiscHARGE MEASUREMENTS.—Made by wading 50 feet below weir. On account of
velocity of approach it has been necessary to rate weir.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and period 1912-
1915, 0.84 foot July 24 and 25, 1915 (discharge, 18 second-feet). No water released
from reservoir except when needed for San Diego flume.

WinteR FLow.—No water is released from the reservoir during the winter season.

Diversions.—None.

REGULATION.—-—FIOW completely regulated by 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 reservoir to 11,400 acre-feet.
The present dam is 635 feet long and 41} feet high, with an inner s'ope of 2:1
and an outer slope of 13:1. From the reservoir the water flows 124 rriles down
the natural channel of Boulder Creek and San Diego River to the int-ke of San
Diego flume.

Accuracy.—Results excellent.

Discharge measurements of Boulder Creek at Cuyamaca reservoir, near Julign, Cal.,
' during the year ending Sept. 30, 1915.

Gage Dis- Ga Dis-
Date. Made by— height. eha.rge.,‘ Date. Made by— . |peight.| charge.
Feet. | Secft. Feet. | Secft.
Oct. 11 | F.C.Ebert............ 0.24 3.0 1) Sept. 18| F. C Fbel‘t ............ .32 3.9
Nov. 4| W.J.Isbell............ [ | 13.7 18 ....Q0ccaeie 431 © 6.0
81..... L [ YR .22 2.3 '

Daily discharge, in second feet of Boulder Creek at Cuyamaca reservoir, near Julian,
al., for the year ending Sept. 30, 1915.

Day. Oct. | Nov. | July. | Aug. | Sept. Day. Oct. | Nov. | July. | Aug. | Sept.
2.3 3.3 [euen-n- 3.1 7.8 26 oo B0l 6.7 4.2
1.4 3.3 ... 3.6 781017 oo B0l 5.3 4.2

0l 62l 4.2 7.8l 18l o 5.2 4.2
.0 T4 |....... 5.6 6.8 [ 19.......... ] 25 feaeaa.. 5.2 5.4
.0 1.24....... 7.0 5.6 2.1 6.5 5.4
.0 LO|....... 8.3 5.6 2.8 8.3 7.7
.0 1.0 [.ee.... 8.3 5.6 3.0 8.3 7.6
.0 LOf.ooon.t 8.3 5.6 5.2 7.2 7.6
.0 I 20 8.3 5.6 9.2 6.8 7.6
[ |28 P e 9.4 7.8 12 5.6 7.6
2.5 |. 11 8.5 3.6 6.8 6.5
3.3 11 8.6 4.9 5.8 6.5
3.01. 7.9 8.6 6.7 5.6 6.5
2.3 |. 7.8 7.2 6.7 5.6 5.6
3.0 7.8 5.4 5.8 5.6 5.6
4.0 6.5 |...e...

Nore.~Discharge determined from a well-defined rating curve. No flow Nov. 10 to July 19.
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Monthly discharge of Boulder Creek al’Cuyamaca reservoir, near Julian, Cal., for the year
ending Sept. 30, 1915.

Discharge in second-feet.
Run-off |,
Month. (total in racy
: Meximum. | Minimum. | Mean, | acre-feet).
3.3 1" 0.0 1.78 109 C.
7.4 .0 .82 491 C.
.0 .0 .0 0
.0 .0 -0 0
.0 .0 -0 0
.0 .0 .0 0
.0 .0 .0 (1]
.0 .0 .0 1}
.0 -0 -0 0
12 .0 2.13 131 ( B.
11 3.1 6.86 422 | B.
8. 4.2 6.54 389 | B.
12 .0 } 1.52 \ 1,100

BOULDER CREEK AT MOUTH, NEAR LAKESIDE, dAL.

LocatioNn.—In the NW. § sec. 12, T. 14 8., R. 2 E., San Diego Courty, just above
junction with San Diego River, about 14 miles northeast of Lakeride.

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

RECORDS AVAILABLE.—August 12, 1912, to September 30, 1915,

Gacge.—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 the ficod in January,
1914. When the station was established, a weir without end ccntractions was
installed. The gage, which was fastened to the left side of the bcx, was at same
elevation as crest of weir. Weir board was removed November 9, 1912, and
gage readings were obtained by méasuring 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 originalgage. Gage usuallyread twicea dayt y an employee
of the Cuyamacs Water Co.

DISCHARGE MEASUREMENTS,—Made from foot plank over flume or by wading.

CHANNEL AND CONTROL.—The weir box acts as a control. Both banks are fairly
high and not subject to overflow. Bed is composed of boulders, saud, and gravel.

EXTREMES OF DISCHARGE.—Maximum stage recorded 1912-1915, 5.15 feet at 6 a. m.
February 11, 1915 (discharge, 200 second-feet); no flow July 2 to 8, 1914.

Diversions.—None.

REGULATION.—Water is stored at Cuyamaca Reservoirand released durmg low-water
period. See Boulder Creek near Julian.

Accuracy.—Results good.

Discharge measurements of Boulder Creek at mouth, near Lakeside, Cal., during the year
" ending Sept. 30, 1915.

Date. Made by— 1S | et || Date. Mado by— e U Py
Feet. | Sec.ft.
Oct. May 12 McClungand Harritt.. 3.00 65
Fob. 19 2.50 | 48
26 2.05| 27
Mar. June 2 1.82 19
9 162 14
16 148 10
23 1.38 8.0
Apr. 30 1.25 6.1
. July 10 1.15 4.6
Sept. 24 1.32 6.1
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Daily discharge, in second- feet of Boulder Creek at mouth, near Lakeside, Cal., fav the year
ending Sept. 80, 1915.

2y. ct. ov. ec. an. eb. . | Apr. ay. | June. | July. ug. | Sep
D V| Oet. | N D J Feb. | Mar. | A May. | T July. | A Sept.
1}
3.0 33| L7| 27 40| 46| 11 611 21 60| 52| 78
320 33| L7| 23 92| 46| 10 7% 19 561 481 84
42| 33} 20| 23 86| 48| 10 7l 20 5.4 5.0 9,4
35| 34| 1L3] 23| 98] 42] 90 g1} 19 5.4 58] 9.6
L8| 78! L5] 25 46| 40f 9.4 190} 18 [" 50| 6.2| 7.4
L0| 33| L6} 25 19 38| 10 152 16 47| 7.8 7.4
15| 24| L6|] 25 14| 36| 98] 134) 15 46| 7.8 7.4
1.5 22| L6| 26 12| 34| 747 ud| 15 441 8.0 7.4
L5 20| L7| 26 0 30| 90| 104| 13 4,41 7.8 7.2
L4 11| L7| 30 76| 30| 84 92 12 44| 7.6 7.8
L50 21t L7| 26| 18 34| 80 76| 12 41| 9.4 8.2
2.0/ 21| 31| 26| 10 28| 80 68| 12 41| 9.4 8.2
2.2 20| 30 25 22 25| 7.8 611 12 3.8! 9.0 &2
2.2 L&) 27| 25| 42 24| 86f 54| 11,| 38| 7.6 8.2
2.4 L5| 29| 26 2| 21 1 46| o8| 38| 76| T8
25| L5| 22( 26 30| 20] 9.4 421 9.6| 35} T.4 wo
25| L& 23| 25 34 19 84 401 90 34| 70| 4.7
L5651 L5 80| 24 26 181 82| 48] 86| 3.2} 54 4,7
L5| L5| 42| 23 22 14| 7.8 441 86| 31| 54 5.0
L8| L5} 41} 23 3¢ 6] 7.4 0] 82| 81| 4.7 5.0
L6} 14| 38| 22] 42 15| 13 36| 82| 33| 58 5.8
20| 14| 32| 68| 32 151 40 33| 80| 44} 7.0 7.0
15| L4| 31| 6.4 28 13] 40 30 78| 54| 7.0 6.6
L2| L8| 35 4.2 26 13| 56 28| 74| 58| 7.2 7.0
L3| L5| 31] 4.4 42 12| 34 26| 72| 17 5.8 7.4
L1l L5| 29! 50 32 12| 28 2%| ‘72| 60| 58 7.4
Lol Lé6{ 28! 36 261 12 25 | 70| 50| 48 6.6
L5 L6| 25| 41 23 12 2 23| 687 7.4 62 6.6
21| L6l 28} 68 16} 28 22| 6.0| 76| &4 6.6
23| L7| 27(116 13 7% 22| 62| 80| 50 5.4
3.4 ... 2.7 44 2. 21 |eeen.] 681 6.2(ee.....

Note.—Discharge determined from a rating curve fairly well deﬁned between 1 and 8 second-feet.
Discharge estimated Nov. 22-30, Dec. 5-9, and interpolated Mar. 16.

Mﬂnthly discharge of Boulder Creek at mouth, near Lakeside, Cal., for the ymr endmg

Sept. 30, 1915.
_ Discharge in second-feet. Rur-off —
Month. (fotetin | 200"
Maximum. | Minimum. { Mean. | 8crefoet).
4.2 1.0 1.99 © 122 C.
11 1.4 2,46 146 | C.
8.0 L5 27 167 | O.
116 2.2 10.2 627 | B.
183 10 43.5 2,42 | B.
48 12 24.3 1,490 | B.
76 7.4 18,1 1,080 | B.
190 , 21 60,8 3,740 | B.
21 6.0 iL4 673 | B.
17 3.1 5.24 322| B.
9.4 4.7 6,02 407 [ B.
9.6 4.7 7.1 423 | B.
190 1.0 16.0 11,600
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SAN DIEGO FLUME AT DIVERTING DAM NEZAR LAKESIDE. CAL.

Locarion.—In the SE. 1 sec. 11, T. 14 S,, R. 2 E., San Diego County, just below
intake, at diverting dam about 13 miles northeast of Lakeside.

REcorDs avamABLE.—May 4, 1912, to September 30, 1915.

Gaee.—Sanders & Rising water-stage recorder installed at left side of flume about
500 feet below intake and a short distance above sand box; replaced December
24, 1914, by a Friez water-stage recorder.

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

CHANNEL AND cONTROL.—The flume is lined with tar paper to reduce leakage. The
elevation of the flume appears to vary slightly with the quantity of water flowing.

ExTREMES OF DISCHARGE.—Maximum daily discharge 1912-1915 was 51 second-feet,
March 24, 1913. No flow for certain periods nearly every year.

Accuracy.—Measurements sufficient to determine changes in the lume were made.
Results good.

San Diego flume diverts water from San Diego River and water from the South
Fork of San Diego Riveris diverted intoit. The flume is 6 feet wide, 24 inches deep,
and more than 30 miles long. It carries water into La Mesa reservo'r, about 8 miles
northeast of San Diego. This system supplied the city of San Diego with water until
1906, when the Southern California Mountain Water Co. extended its system to the
city. It now supplies water for irrigating about 4,000 acres, and 7 per cent of the
flow is used for domestic service. The Capitan Grande Indian Reservation has a
water right of 0.8 second-feet from this lume. At the sand box, justbelow the gage,
water is occasionally wasted into San Diego River.

Discharge measurements of San Diego flume at diverting dam near Lakeride, Cal., during
the year ending Sept. 30, 1915, .

Date. Made by— poks | e, || Date: Made by— Doke | o,
Seeft. Feet. | Secft.
Oct. 1.2 1.63 25
0 1.62 26
1.5 1.63 26
Dec. 4.8 1.60 26
Jan. 2.5 1.55 25
2.3 1.10 15.6
2.1 1.10 15.9
17.5 . - 1.29 23
10.5 do. .86 11
Feb. 12.0 29 | Day and McClung...... .51 4.1
34 May 12| McClung and Harritt 1.68 32
8 1.65 31
7.8 1.68 30
32 June 1.68 29
! 32 1.70 29
Mar, 31 1.59 25
32 1.48 21 .
26 1.18 13.6
26 Jul .97 10.8
gi Sept. .77 6.2
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Daily discharge, tn second-feet, of San Diego flume at diverting dam near Lakestde, Cal.,
* for the year ending Sept. 30, 1915. '

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

2.0 3.0 25 30| 26 3.3| 29 15 8.0 8.0

1.6 |. 2.9| 1.5 28| 25 3.8 29 15 6.7 8.4

. 0 2.3 2.6 1.5 32| 24 17 29 14.3 8.9 6.9

] 3.8 1. 2.5 2.0 32| 24 1551 29 14.5 8.7 7.6

.9 4.9 |, 2.4 125 32 24 3.3 2 14 8.4 8.0

A1) 3.31. 2.4 10 32| 25 15.5 | 28 12.5 8.4 6.7

7 3.3 2.4 23 32| 25 27 28 12 8.4 8.9

3 3.3 1. 2.4 25 32| 24 30 28 10.5 87| 8.9

.1 3.3 1.8 25 27| 21 30 28 10.5 9.6 8.7

.9 3.9 1.9( 16 25| 19 30 28 10.5 9.3 9.8

1.4 3.2(....... 2.5 .6 23| 17 30 28 11 9.3 9.8

1.9 2 3 2.6 .1 25 17 31 27 9.6 8.9 9.8

1.6 L9t....... 2.4 6.8 251 18 31 25 7.3 7.8 9.8

1.4 25)....... 2.4] 12,5 26| 16.5| 31 25 9.3 7.1 8.2

1.2 2.3]....... 2.4 2.0 26| 15.5| 31 25 8.2 7.1 8.2

1.3 L34....... 2.4 8.1 26| 15.5| 31 25 6.9 7.3 8.4

1.2 2.4 8.1 26| 15.5| 31 25 9.1 6.3 8.2

1.2 4. 2.5 7.8 26| 15 31 25 7.8 6.3 4.8

1.3 1.9 19 25| 17.5| 31 25 7.6 6.3 4.8

1.3 2.1 16 26| 13.5| 31 25 8.2 7.3 5.0

21 L. 2.4} 17.5 261 16 31 2 8.0 7.6 6.5

22. ) 38 T8 R 6.2 22 26| 10.5| 31 21 7.8 6.5 6.3

23 1.6 4.3 15.5| 27 261 10 29 22 8.2 5.8 6.3

24 1.6 431 18 31 26] 10.5] 0 22 8.7 5.4 6.3

25. 1.9 . 38| 125! 30 26| 10.5| 29 22 12 6.3 6.5

26. 2.3 |. 3.0 12.5 26| 17.5| 29 18 8.9 7.3 6.5

27. 2.5 1. 3.9 15 26 6.4 29 18 8.7 4.8 6.7

28. 2.0 |. 4.3 9.4 26 3.5 29 18 8.4 4.8 5.4

20. 1.914. 3.6 8.5 26 2.6 29 17.5 8.7 5.4 *5.6

30. 1.9 |. 3.6 10 26 571 29 14 8.7 6.1 5.6

31 1.9 3.3 H4.5 26 |....... 20 |....... 7.6 6.7 [ceeenne
AN

Note.—Discharge detérmined from three fairl% well-defined rating curves, each applizable for two
short perfods. No record Oct. 1-2 and Nov, 17 to Dec. 22.

Monthly discharge of San Diego flume at diverting dam near Lakeside, Cadl., for the year
ending Sept. 30, 1915. .

-foet.
Discharge in second-fee Runcoft [,
Month. (tctalin | 0
Maximum. | Minimum. | Mean. acreet).
6.0 0.9 1.83 105 C.
4.9 1.3 2.89 92 C

4.3 3.0 3.79 68| C.

18 1.8 5.56 342 .

32 .1 16.5 916 | C.

32 28 27.2 1,670 | C.

26 2.6 16.4 976 | C.

31 3.3 26.0 1,600 | C.

29 14 24.4 1,450 | C.

15 6.9 9.99 614 | C.

9.6 4.8 7.21 443 | D.

9.8 4.8 7.36 437 | D.

SAN DIEGO FLUME NEAR LAKESIDE, CAL.

LocaTioN.—One-half mile above trestle crossing at Los Coches Creek, ab-ut 3 miles
southeast of Lakeside, San Diego County, and bout 20 miles belovw intake on
San Diego River.

RECORDS AVAILABLE.—January 1, 1907, to September 30, 1915.

Gaae.—Sanders & Rising water-stage recorder at patrolman’s cabin on<-half mile
above trestle. Staff gage at same site as water-stage recorder on and sfter July 1,
1915. Staff-gage record is mean of three readings taken each day by au employee
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of the Cuyamaca Water Co. Position of gage has been changed sl'zhtly several
times since the station was first established, but datum has always been same
as elevation of floor of flume.

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

CHANNEL AND cONTROL.—In the fall of 1914 the flume was deepened 8 inches and
more tar-paper lining was put in. Although the flume is in poor condition, the
maximum discharge was greater then in previous years. Elevation of flume
appears to vary slightly with quantity of water flowing.

EXTREMES OF DISCHARGE.—The maximum mean daily discharge 1907-1915 was 22
second-feet April 19, 20 and May 10-16, 1915. No flow at certain tiries each year.

Drversions.—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 Reser-
vation above station.

Accuracy.—Results good. The frequent discharge measurements indicate unstable
conditions. Daily discharge computed by indirect method and from rating
curves covering short periods.

See description of San Diego flume at diverting dam near Lakeside, page 40.

Discharge measurements of Sam Diego flume near Lakeside, Cal., during the year ending
Sept. 30, 1915.

_ ¢ Dis- Gage | Dis-
Date. Made by heignt. | charge. || D3t Made by— height. | charge.
Feet. | Secft. Sec.-ft.
Oct. 5 e 04023 18.2
8|.....do I I 2.1 18.8
Deo. 9] 40 18.7
Jan. 44 2.0 18
Al L5 21
. 13.6 21
76| 9 8.2
Lo 183 7
Feb. 4.6 22
4.7

=

12

M,

PEEEEE TEE
b

ok ko ot

£910 #= 29 1R 00 00 b
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Daily discharge, in second-feet, of San Diego flume near Lakeside, Cal., for the yeitr ending
Sept. 80, 1915,

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar, | Apr. | May. Shme July. | Aug. | Sept.
3.3 2.8 3.3 185| 18 18 10 8.5 13 10 1.4
3.5| 8.0 3.9| 19.5| 18 18.5( 9.6(| 87| 135! 8.0| 10
3.8 2.8 2.3 6.3 | 18 18.5 | 10 8.6 9.5 8.0 .6
6.3 3.5 2.5 47| 18 18 10.5 | '10.5 8.5 9.8 8.5
26| 48 3.0f{ 15.5| 18 18 62| 13 80| 9.2 9.0
2.5 3.8 3.2] 12 18.5] 18 6.9] 12 9.0 8.2 7.2
2.8 3.8 3.0} 16.5| 18.5| 18 9.6 14 8.5 8.0 11
2.5 3.8 2.8 21 8.5 18 14 16 11.5 8.0 8.8
1.6 4.6 2.1)+21 18 18 19.5 | 15 12.5 8.5 7.2
1.8 4.6 2.2] 17.5| 18 18.56 | 22 15 14 10 9.0
1.8 3.81.......] 2.0 21 17 18.6] 22 -] 18 13.5 9.8 9.0
18 5.0 (....... 2.2 0| 165} 18.5F 22 15 13 9.2 9.0
1.8 23|....... 2.1 01 16 19.5| 22 12 9.5| 88} 9.0
1.8 | Y 5 2.2 0] 18 20.5 | 22 12 1 7.2 19
1.8 1L04...... 2.3 O 14 21.5) 22 14.5) 10.5 7.7 L5
2.0 L3....... 2.1 O0f 1751 2151 2 14 9.5 7.0 1.9
2.0 L6 |....... 2.3 .0 18.5| 21.5| 19 14 11 7.2 L9
2.0 Bl 2.3 1.51 18.5| 21.5| 16 15 8.0 5.5 6.0
20 eeeie|eeannas 2.1 3.4 185| 22 12 14 8. 6.8 5.1
2.0 cciieenenns .51 17 18.5| 22 8.2 12 8.5 7.0 5.1
2.0 |. .61 1161 21 20.5 55 11 8.0 7.2 6.5
2.1 L9 16.5) 20 10.5 55| 1L5 8.0 6.8 6.5
2.2 18 19 10.5 6.9 13 7.5 6.0 6.2
2.0 5! 2051 18 10 8.7 13 9.0 4.9 7.0
2.0 51 20.5( 185 10 6.9 13 12 6.5 7.0
2.0 145 2051 19.5| 15 9.2 11 10 8.8 7.5
1.8 7 20.5| 185 10 9.0 10 10 6.0 6.2
1.8 1], 12.5| 18 18 9.4 9.1 10 10 5.8 3.9
1.8 7.8 eeunnn. 18 8.1 9.71 10 9.8 5.8 4.3
1.8 [ I PO 18.5 | 12 9.6 | 14 9.2 7.0 4.3
28 ... 87 M ... 18.5 |oueenen 9.5....... 9.8 72 Jennnan

NoTe.—Ses ‘A ” in station description. Discharge Oct. 1-2 and Dec. 31 interpolated. No

record Nov, 19 to Dec. 23; probably no flow.
Monthly discharge of San Diego flume near Lakeside, Cal., for the year ending Sept. 30,
1915. :

Discharge in second-feet. )
Ruvofl 15,0,
Month, (tot=lin
acre leet). racy.
Maximum. | Minimum. | Mean.

6.3 1.6 2.32 143 { C.

5.0 .0 1.81 108 | C.

4.6 .0 .99 61
17 L5 5.68 349 | B,
21 .0 11.4 633 | B.
21 14 18,0 1,110 | B,
22 8.1 16.8 1,000 | B.
22 5.2 12.7 781 | B.
16 8.5 12.5 744 | B,
1 7.5 10.1 621 | B.
10 4.9 7.61 468 | C.
11 1.4 6.31 351 C.
22 0 8.84 6,390
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SOUTH FORK OF SAN DIEGO RIVER NEAR ALPINE, CAL.

LocatioNn.—In the NE. {sec. 10, T. 15 8., R. 2 E., in Capitan Grande Indian Reserva-
tion, San Diego County, about half a mile above junction with San Diego River,
and 4 miles north of Alpine.

DrAINAGE AREA.—44.5 square miles (measured on topographic meps).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1915, when station was
discontinued.

Gaer.—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 season by patrolman of Cuyamaca Water Co., as the
water-stage recorder was not operating satisfactorily.

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

CHANNEL AND cONTROL.—Solid rock and gravel; rough.

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

Drversions.—South Fork flume, which heads above the station, d*verts water into
San Diego flume. .

RecuraTioN.—None.

Accuracy.—Rating curve fairly well defined, but the gage-height record not complete.
Water-stage recorder was in operation only for a few days during the season.
Daily discharge, for periods not covered by gage heights, estimated by comparison
with recoras of flow at adjacent stations. Results fair,

Ducharye measurements of South Fork of San Diego River near Alpine, Cal., during
the year ending Sept. 30, 1915.

Date. Made by— 1onsS, | coago. || Date- Made by— Ho | s,
Fear, | sec.fr, Feet. | sec. .
Feb. 3| F.C,Ebert............ 230 [ 88 || Mar. 18 [ R.W. Day..c.ooececf-onnnnn 0
61..... L .7 . el 25 )..... L L . .0

¢ Estimated.

Daily dwcbarge, in second-feet, of South Fork of San Diego River mear Alpme, Cal.
for the year ending Sept. 30, 1915.

Day. Jan. | Feb. | Mar.| Apr. | May. | June. Day. Jan. | Feb. | Mar. | Apr. | May. | June.
) PR 15 1105 0.0 | 44 0.1 151 0.0 0.8 0.1
40 .0]25 1 Ky .0 2.
.0f 9.5 1 . 0) 3.5]......
.01 24 1 .C .0 Y Y P
.0 146 1 . .0 L2l
21 0171 1 .C .0 I N DO
24 .0139 1 .C .0 P 1 DO
7.5 7118 1 41 9.5 Lt I P
.5 .0} 14 1 1 14 .
6 01 9.5 .1 1 5
3.5 0] 3.5 1 1 ] .5
4.5 0| L5 1 1 .0
3.5 .0 .5 1 1 .0
2.5 .0 .2 1 1 .0
2.5 01 L5 1 1 X 44

NoOTE.—See ““ Accuracy’ in station deseription. River dry Oct. 1 to Jan. 20 and June 17 to Sept. 30.
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Monthly discharge of South Fork of San Diego River near Alpine, Cal., fer the year
ending Sept. 30, 1915.

. Discharge in second-feet.
Month. (tot.\lin oo

‘ Moaximum. | Minimum, | Mesn, | 80re-‘eet).
0.0 00! 0.0 0
0 .0 .0 0
0 0 10 0

146 0l e 373 | D.

217 5| 20.3 1,630 | D,

113 o) 141 867 | C.

44 .0 2.46 146 | C.

146 0| 183 818 | .
1 0 .05 3
0 ‘0 0 0
0 0 0 0
.0 0 .0 L]
217 0| 530 3,840

SOUTH FORK FLUME NEAR ALPINE, CAL.

Locamon.—In the NE. § sec. 10, T. 15 8., R. 2 E., in Capitan Grande Ind‘«n Reser-
vation, San Diego County, 100 feet below diversion dam, about half a mile ahove
mouth of South Fork of San Diego River and 4 miles north of Alpine.

RECORDS AVATLABLE.—January 10, 1913, to September 30, 1915, when station was
discontinued.

Gace.—Sanders & Rising water-stage recorder on left side of flume 100 feet below
intake. Vertical staff fastened to flume at same site is read occasirmally by
patrolman of the Cuyamaca Water Co.

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 position of this gate.

EXTREMES OF DISCHARGE.—The maximum discharge of the flume, 1913-1915, was 28
second-feet May 10 and 11, 1915, ‘

Accuracy.—Current-meter measurements frequent, but owing to changes in the
opening of the wasteway they do not determine a well-defined curve; daily
discharge for greater part of year computed by indirect method for shifting con-
trol. Record from staif gage readings except February 7-10, March 4 to May 12,
and June 2-23. Results fair.

South Fork flume is a feeder for San Diego flume. When water is not needed
it is wasted into South Fork of San Diego River a short distance belcw gage in
flume.



46 SURFACE WATER SUPPLY, 1915, PART XI.

Discharge measurements of South Fork flume near Alpine, Cal., durin~ the year ending
Sept. 30, 1915.

Date. Made by— 1ok | e, || Date. Made by— Hos,. | o,
Feet. | SecHt. Feet. | Secoft.
Feb. 3| D.A.McClung......... 1.20 8.7 Apr. 22 | R.W.Day.....c....... 0.56 12.9
6|F.C.Ebert............ .65 7.6 28 | Da; and}ydcclung...... .98 16.2
.89 8.6 | May 5 | McClung and Harrit%...] b.45 24
.70 10.2 12 d . 27
.97 9.7 . 2
.78 12.1 . 17.7
1.18 23 . 14.7
1.10 15.8 . 10.2
.60 8.1 ) . 8.3
.73 9.8 -....do. eg 6.0
.60 8.4 30 | D. A. M .4 3.6
.80 10.4 || July 10 | F.C. Ebert.. .40 2.6

& Does not give flow past gage because made from bridge 1,000 feet below gage and I ~ow spillway.
. b Waste ﬁate inside of flume about 20 feet below gage partly open; sand gate in dym open; large flow
in river; “Head gate dam full of water.”

¢ Waste gate partly open; sand gate in dam open.

d Waste gate partly open; sand gate in dam partly open.

e Waste gate partly open.

Daily discharge, in second-feet, of South Fork flume near Alpine, Cal., for the year ending
Sept. 30, 1915.

Day Jan, Feb. Mar. | Apr. | May. | June. | July. | Aug.
0.0 16 14 10.5 16 15 3.8 0.3
.0 18 12.5 10 19 15 3.6 .3
.0 19.5 15.5 10.5 20 14 3.7 .3
.0 15 14.5 8.0 24 Y 3.5 .3
.0 11 20 81] 24 135 3.4 .2
.01 8.9 20 8.2 25 13 3.3 .2
.01 8.4 21 8.4 26 12 3.0 .2
.01 6.4 22 7.2 21 . 10.5 2.7 .1
.01 6.8 23 7.0 27 9.5 2.3 .1
.01 8.4 23 6.8 28 9.6 2.1 .0
.03 16 22 6.4 28 9.8 1.3 .0
.05 15 23 6.0 2 91 .5 .0
.05 14 25 5.6 27 89 .5 .0
.05 13 19 6.7 24 88 5 .0
L0510 12 13 | 105 24 86 .4 .0
.05 11 13.5 10.5 24 7.9 .4 .0
.06 10 16 10 22 7.4 .3 .0
.05 10 14 1 22 6.8 .3 .0
.0 12.5 12 24 66 2 .0
.0 14 1.5 13 21 62 21 .0
1.0 15 12 13 19 59 .2 .0
8.7 1251 13 13 18 57 .2 .0
.6 18 3.5 I7 17.6 56 .2 .0
.4 14 12 16 56 .3 .0
.4 10 8.7 15 17.5 50 o4 .0
.2 19.5 9.0 16.5 17.5 46 5 .0
1.8 16 8.8 16.5 17 40 4 2
1.9 13 9.2 16 16 35 .3 .1
2.0 |ooio.o.e 10 21 15 34 .3 .0
2.1 10 22 15 34 .3 .0
15 9.8 cennnns 4.5 1........ .3 .0

Norte.—Diseharge determined as follows: Jan. 1 to Feb. 5, from poorly-defined rating curve; July 11
to Aug. 28, from fairl{ well-defined rating curve. See “Accuracy’’ in station descripti~n.” No flow Oct. 1 1
to Dec. 31 and Bept. 1-30.
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Monthly discharge of South Fork of San Diego flume near Alpine, Cal., for the year ending
Sept. 30, 1915.

Discharge in second-feet. |
Ru~-off Acou-
Month. (total in racy.
Maximum. | Minimum. | Mean, | 8CTe feet).
0.0 0.0 0.0 [1]
.0 .0 .0. 0
.0 .0 .0 0
15 .0 .953 59 | D.
19.5 6.4 13.0 722 | D.
25 8.7 15.2 935 } C.
22 56(. 11.4 678 | C,
28 | 24 1,32 | C.
15 3.4 8.43 502 | C.
3.8 .2 L2 8| D
.3 .0 .07 4D,
.0 .0 N 0
28 ! 0| 5.9 4,300

SAN VICENTE CREEK AT FOSTER, CAL.

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

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

RECORDS AVAILABLE.—January 29 to April 4, 1915, when station was disco~tinued.
Gaae.—Vertical staff in two sections fastened to solid rock on right bank about 25
feet above dam; read twice a day by A. E. Michael.
- DiscHARGE MEARUREMENTS.—Made from foot bridge at Foster or by wading near gage.
CHANNEL AND CONTROL.—Sand, gravel, and rock. Concrete dam formus control.
EXTREMES OF DISCHARGE.—Maximum stage reported during the year, 6.5 feet Feb-
ruary 11 (discharge, 1,190 second-feet); no flow for several months during the

year.
Diversions.—None.

" RecuraTioN.—None.

v

Accuracy.—Rating curve well defined. Results good for period covered by gage-

height record.

Discharge measurements of San Vicente Creck at Foster, Cal., during the year ending
Sept. 30, 1915.

Date.  Made by— pors, | o, || Date. Made by— O P
Feet, | Secft. Feet. | Sec.ft
Jan. 29 | F.C, Ebert ........ 3.71 148 || Mar. 19 3.00 28
31 1. .39 66 26 2.78 15
Feb. 1 23 37 27 2.73 15
' 2 723 29 2.9 16
.3 237 30 27| 13
4 98 || Apr. 2 263 1
5 (- 50 4 2.60 13
8. O 27 5 2.58 10
25 3. 102 9 3:52 7.8
Mar. 4 3. 90 || May 17 80 28
6 | Ebert and Keena.n 3.35 72 (| June 1 2.4 5.6
8| F.C.Ebert........ 3.30 66
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Daily discharge, in second-feet, of San Vicente Creek at Foster, Cel., for the year ending
Sept. 80, 1915.

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

q
e8Ry

88 fmnus o

ot
=
o

88

NOTE. —Discha.;%g Jan. 29 to Feb. 9, estimated from results of discharge measmex‘rents and by com-
parison with records of low for San Dlego River at Lakeside; Feb. 15, 16, and 27, Mar. 18 19, 25, 27, and 31
a.nd Apr. 3, estimated by comparison with records of flow at Lakeside.

Monthly discharge of San Vicente Creek at Foster, Cul., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Accu-
Month. ‘ (total in Tacy.
Maximum. | Minimum. | Mean, | 3cre-feet). :
B0 g1t o O 783 20 149 8,280 | B.
March. oo e 178 . 14 47.0 2,830 | B.

SAN DIEGUITO RIVER BASIN.
SANTA YSABEL CREEK NEAR SANTA YSABEL, CAL.

LocaTioNn.—At bridge on Santa Ysabel-Warner Springs road, in Santa Ysabel grant,
San Diego County, about 14 miles north of Santa Ysabel.

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

RECORDs AVATLABLE.—August 29, 1913, to September 30, 1914, when station was dis-
continued. Discharge measurements only for 1914-15.

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

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed rock and boulders. October 5, 1913, a concrete con-
trol (PL. II1, 4) was built across the channel just below gage.

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

RecuramioN.—None. .
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Discharge measurements of Santa Ysabel Creek near Santa Ysabel, Cal., durin- the year
ending Sept. 30, 1915.

Date. Made by— o, | charge. || Date- Made by— 1o | cze.
Feet, | Secft. Fee!, | ecft.
0.71 0.4 || July 10§ F.C.Ebert............ .82 3.1
1.04 14 10 .84 3.3
1.30 31 28 .76 1.0
.97 9.3 || Aug. 2|.. .76 .8
1.50 55 6 .72 .8
1.15 24 Sept. 10 .82 1.8
.89 5.0

SANTA YSABEL CREEK NEAR MESA GRANDE, CAL.

Locarion.—In the NW. % sec. 21, T. 12 8., R. 2 E., at Sutherland dam site, San
Diego County, about 1 mile below Sutherland, 1§ miles above mouth of Black
Canyon Creek, and 44 miles southwest of Mesa Grande.

DRAINAGE AREA.—D3.4 square miles (measured on topographic maps).

Recorps avamasLE.—December 29, 1912, to September 30, 1915,

Gace.—Friez water-stage recorder on right bank just above Sutherland dar site.

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

CHANNEL AND coNTROL.—Shifting sand. A concrete control was constructed at an
outcrop of bedrock 20 feet below gage. Both banks are high, covered with brush -
and probably not subject to overflow. Point of zero flow, zerc on gage.

ExTrEMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
4.53 feet at 12.30 a. m. February 11 (discharge, 1,040 second-feet); minimum dis-
charge, estimated 0.2 second-foot October 1 (water-stage recorder not in operation).

1912-1915: Maximum stage recorded February 11, 1915 (see preced'ng para-
graph); no flow October 1-2, 1913, August 12-29, and September 6-13, 1914,

Diversions.—None of any importance above station.

Recurarion.—None.

Accuracy.—Sand occasionally collects at the artificial control and causes slight
changes in stage-discharge relation. Discharge for period March 3'to September 30
determined by indirect method for shifting control and from rafing curver covering
short periods. Results good.

Discharge measurements of Santa Ysabel Creck near Mesa Grande, Cal., durmg the year
- ending September 30, 1915,

: Ga Dis- - G Dis-
Date.. Made by: height. | charge. || D8te- Made by— hoigh +.| charge.
Feet. | Sect. Becyft.
Dec, 0.47 3.3 39
Jan. .46 2.7 17
.73 13 10
TFeb. 1.40 84 9.9
Mar, 8 1.38 100 7.3
1.19 60 6.4
1 51 3.4
Apr. L0 31 3.4
911 2 3.4
. 25 3.2
May L &9 129 4.7
1.37 8 2.9
June 1 L1 63 2.9

786°—18—wsP 411—4
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Daily discharge, in second-feet, of Santa Ysabel Creek mear Mesa Grar.de, Cal., for the
year ending Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May, | June. | J1ly. | Aug. | Sept.
0.2 0.9 2.7 4.1 60 181 37 255 60| 13 6.5 "3
.5 .9 4.1 41 278 215 35 379 56| 13 6.5 3
.8 L0 3.4 4.4 22 136 34 263 551 14 6.5 3
Lif" .8 3.4 4.4 107 130 32 240 54| 14 5 3.5
1.4 W7 3.6 4.8 66 120 31 540 51| 14 4.5 3.5
1.4 .5 3.4 4.8 53 110 34 313 47| 14 4.5 3.5
1.4 .5 3.2 4.6 45 105 36 251 441 13 3.5 3.5
1.4 .5 2.7 4.8 42 100 37 214 411 12 3 3.5
1.4 1.3 2.7 5.5 52 94 35 180 41| 12 3.5 3.5
1.1 2.7 2.5 58 455 115 26 153 39| 11 3.5 3.5
.9 2.5 3.0 3.4 571 9 27 125 38| 11 3.5 2.5
.8 §.3 6.2 3.4 88 25 116 37| 10 3 .5
.5 .1 4.8 3.4 181 78 25 108 36| 10 3 15
.5 1.9 3.2 3.6 121 69 25 101 35| 10 2.5 4
.5 1.7 3.0 3.4 91 62 30 99 341 10 2.5 4.5
.5 1.5 3.2 3.4 112 62 34 81 31| 10 3 4.5
.5 1.3 5.3 3.6 134 60 29 98 301 10 3.5 4
.6 1.1 6.7 3.2 130 58 27 136 291 10 8.5 1
7 .8 7.6 3.2 127 57 25 103 28| 10 3 3
.5 .7 7.6 3.2 192 53 22 96 28 9.5 3 3
.8 .7 5.5 3.4 130 52 60 91 2 8 3 3
1.3 7 571 14 93 51 107 87 26 8 2 3
1.2 1.1 6.0 7.6 84 48 63 77 25 8 1.5 3
.8 1.3 5.5 5.7 112 47 69 78 23 7.5 2.5 3
.5 1.3 5.3 10 192 4 52 75 22 7.5 3 3
.4 1.4 5.3 73 21 7.5 5.5 3
.4 1.4 4.6 70 21 .5 7 3
.4 1.4 3.9 66 19 6.5 4.5 3
.4 1.6 3.9 66 17 6.5 4 3
.5 1.6 3.9 85 16 6.5 3.5 3
-2 O 4.1 621....... 3 Jeoeaie.

NorE.~Discharge, Oct. 1 to Mar, 2, determined from a fairly well-defined rating curve, See also ¢ Accu-
racy’’ in the station description. D]’scharge, Oct. 1-4, Nov. 11-16, Feb. 1, and Mar. 4+-7, estimated.

Monthly discharge of Santa Ysabel Creek near Mesa Grande, Cal., for the year ending.
Sept. 30, 1915.

' Discharge in second-feet.
Run-off Accu-
Month. (totalin
; + acre-feet). |72
Maximum. | Minimum. | Mean. .
(01701 ) PPN 1.4 0.2 0.7¢ 4| C.
November.........cooooiiiiiueainan. e 2.7 .5 127 761 C.
Decembereeu. et . 7.6 2.5 4.3¢ 270 | C.
JAnuAry . coeveniiii s 471 3.2 36.2 2,230 | B.
Fobruary......oooooiiiiiii it 571 42 156 8, B.
Chl e 215 38 79.8 4,910 | B,
Aprila. .o 182 44,4 2,640 | B.
Y e e et eene e 540 62 150 9,220 | B.
June... .. ... ..... eeeraemarenanaaan 60 16 34.4 2,050 | B.
JULY eeee e et 14 6.5 10.0 615 | B.
August. . ..oooiiiiiiiii i 7 1.5 3.7 232 | C.
September. .. ..., 4.5 .5 3.07 183 | C.
BT T S 571 2 43.0 31,100
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SANTA YSABEL CREEEK NEAR RAMONA, CAL,

Locarion.—In the NE. % sec. 27, T. 12 8., R. 1 E., at Pamo, San Diego County, 1
mile below mouth of Temescal Creek, 4 miles north of Ramona, and abot 5 miles
above site of station maintained at mouth of canyon near Escondido from 1806 to
1910.

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

Recorps avamaBLe.—February 5, 1912, to September 30, 1915,

Gace.—Staff in four sections on left bank (short vertical section at control read at
extremely low stages); read three times each day and more irequenﬂy during
floods by C. M. De Venelle.

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

CHANNEL AND coNTrOL.—Channel composed of sand; somewhat shifting. Novem-
ber 19, 1912, a Goncrete control was built about 30 feet below gage.

FXTREMES OF DISCHARGE.—Maximum stage recorded during year and perfod 1912-
1915, 8.05 feet at 12.30 to 1.30 a. m., February 11 (discharge, 3,330 second-feet);
minimum stage recorded, 0.74 foot October 1 to 7, 1914 (discharge, 0.1 second-

* foot).

Diversions.—None of any importance above station. Water is diverted from Santa
Ysabel Creek near mouth. of canyon, 5 miles below station, by East San Pasqual
ditch, which takes out on left bank, and by West San Pasqual ditch, which takes
out on right bank and below intake of East San Pasqual ditch. .

RecuLaTioN.—None. .

Accuracy.—Results good. The concrete control, except for short periods after high
water, has proved very effective,

Discharge measurements of Santa Y sabel Creek near Ramona, Cal., , during the year ending
Sept. 30, 1915.

Gage Dis- Gave | Dis-
Date. Made by— height. | charge. || Date- Made by— heig. £.|chatge.
Feet. | Secft. Fet, | Secft.
Oct. 12 [ F.C.Ebert............ 0.84 0.2 || May 27 1.74 64
Dec, 12 [ D. A. McClung........ 1.24 10 Apr. 2 172 56
Jan, 14 | Lee and Sleppy........| 1.16 5.8 9 1.66 45
16 | D. A, McClung. . 1.15 4.6 17 1.61 41
17 d 1.15 41| May 7 3.02 326
23 1.34 15 7 3.06 373
24 1.26 1 7 2.94 315
Feb. 6 1.90 90 7 293 311
7 1.82 82 2.90 297
13 3.02 217 June 1 1.84 72
20 2.23 152 July 13 1.37 14
- 27 2.17 131 Aug. 10 L.15 3.9
Mar. 6 2.27 157 1.13 3.0
7 2.24 157 Sept. 16 1.14 4.3
2.11 119 1.14 4,1
1.87 71 |
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Daily discharge, in second-feet, of Santa Ysabel Creek near Ramona, Cal., for the year
ending Sept. 30, 1915.

.

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

0.1 1.9 4.6 5.8 151 278 56 393 74| 26 9 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 A 40 7.5 115 184 55 850 67 24 ] 5
.1 4 4.3 7.0 83 161 | 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
.21 18 4.3 7.5| 1,080 172 44 220 541 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 5.8 125 38 170 2 17 4.5 1.5
.5 2.6 7.0 6.1 270 113 38 160 49 | 15 4.5 1.5
.4 2.4 5.5 6.1 230 106 42 140 46 1 14 4 4.5
.4 2.4 5.5 6.4 185 97 52 135 4 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 76 38 130 B/ 1N 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 3.5 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
7 1.4 7.0 13 142 58 67 89 32 9 20 5.5
.7 1.8 7.0 21 132 61 74 82 30 9 9 5
.7 2.0 6.7(915 |....... 77 125 80 28 9 7 5

1.1 2.2 5.8 760 |....... 64 412 ‘ 79 27 9.5 3.5 4.5

1.6 Jaee.... 6.7 1255 |eeu-..- 60 |eennn.. 73 |auenene 9.5 F: T PO,

1

Note.—Discharge, except as noted below, determined from two fairly well-defined rating curves. In-
direct method for shifting control used Feb. 12-19 and May 6-31.

Monthly discharge of Santa Vsabel Creek near Ramona, Cal., for the yzar ending Sept.

30, 1915.
Discharge in second-feet. Runoft [, o0
Month, - (total in racy.
Maximum. | Minimum. | Mean. aere-fee.t).

OCEODET. < oottt e 1.6 0.1 0.57 35| D.
November. ... .. i ! 18 .2 2.10 125 | C.
ELT 1 12 3.8 6. 45 397 | B.
January. ... ool 915 4.6 70.2 4,320 [ B.
February........... . .1l 1,250 62 259 14,400 | B.

23 o1« D I, 412 58 122 7,500 | B.
April . e 412 38 81.6 4,860 | B.

L 73 221 13,600 | C.
June.. ... .l 74 27 47.0 2, B.
Jaly...... e e m e e aeemneeaeaeaeaaaaaeaan 26 9 15.6 959 | C.
August. o 110 2.5 9.26 569 | C.
September.._.............. et atecaeeaneaeaaann 5.5 1.5 3.90 232 | D.

The year........coeeeeeen.. emmenaeaan - 1,250 ' 1 ‘ 68.7 49, 800

SAN DIEGUITO RIVER AT BERNARDO, CAL.

Location.—At highway bridge at Bernardo, in San Bernardo greut, San Diego
County, 5 miles below junction of Santa Ysabel and Santa Marie creeks, and 16
" miles above mouth of river.
DRAINAGE AREA.—266 square miles (measured on topographic maps).
REcorps AvarLABLE.—April 17, 1912, to September 30, 1915.
Gaee.—Standard chain fastened to upstream side of bridge near left bank; read
twice daily by S. C. Smith. .
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DISCHARGE MEASUREMENTS,—~Made from car and cable 30 feet abO\;e gree or by

wading,

CHANNEL AND com‘néL —Composed of sand; shifting. Left bank subject to over-

flow at flood stages.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year and period 1912-

1915, 17.8 feet February 11 (discharge, 5,050 second-feet).

for.several months each year.

Practically no flow

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

river.

AccurAcy.—Discharge determined from fairly well-defined rating curver and by
Results fair.

Discharge measurements of San Dieguito River at Bernardo, Cal., during the year ending
Sept. 30, 1915.

indirect method for shifting channels.

Date. Made by— okt | o || Date. Made by— h‘jl‘z,’*’t. e,
Sec.ft. Fet. | Secft.
20,1 || Mar. 27 10,40 | 64
382 || Apr. 6 10,50 | 58
b1, 580 10 10,21 30
Al e g =
470 20 101} 156
368 |l July 6 9.70 2.6
230 7 9.67 '8

e Estim:

ated.
b 15 second-feet of this is estimated flow through cireular culvert.
¢ 25 second-feet of this is estimated flow in third channel.

Daily discharge, in second-feet, of San Dieguito River at Bernardo, Cal., for the year ending
Sept. 30, 1915.

g

May.

£
3

g
55522 §2388

&
BEE Rssag

207 15
155 15
145 15
140. 14
130 13
120 12
115 1
199 110 10
199 100
199 95 8
303 85 7
570 75 6
........ 70 |........

(LR

o o MY
o

o

2

000 N W

Note.~—River practically dry Oct. 1 to Jan. 21, July 21 to Aug. 26, and Sept. 1~30.
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Monthly discharge of San Dieguito River at Bernardo, Cal., for the yenr ending Sept. 30,

1915.
Discharge i nd-feet ! !
ischarge in seco! ot. | Runcot 'Accu-
Month. (totalin 5000
Maximum. | Minimum. | Mean, | 8cre-feet).
0.0 0.0 0.0 0.
.0 .0 0 0
.0 .0 .0 0
. 1,660 0| 102 8,270 | C.
230 183 | 450 25,000 | C.
520 48 153 9,410 | C.
710 27 139 8,270 | C.
1,250 70 322 19,800 | C.
63 6 2.5 1,760 | D.
5 -0 .88 54 | D.
% -0 .86 53 | D
.0 .0 ‘o 0
2,380 0| 974 70,600

BLACK CANYON CREEK NEAR MESA GRANDE, CAL.

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

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

REeCORDS AVAILABLE.—February 14, 1913, to September 30, 1915, when the station
was discontinued. Discharge measurements only for the years ending Septem-
ber 30, 1913 and 1915.

Gaae.—Inclined staff on left bank.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Solid rock and boulders.

DiversioNs.—None.

REeacuLaTION.—None.

Discharge measurements of Black Canyon Creek near Mesa Grande, Cal., during the year
ending Sept. 30, 1915. :

Date. | Madeby— |3 | DR | Date | adony— 1065 | DR
Secft. Sec.t,

Jan. 0.6 2.9

4.8 1.4

Feb. 24 -9

Mar. 46 .6

25 .6

8.9 .1

11 .2

Apr. 8.6 : ;
4.8 .

4.1 .1

May :;3 : i
5 -

June 1 11 .3

TEMESCAL CREEK NEAR ALMOND, CAL.

LocaTron,—In the NW. % sec. 23, T. 12 8., R. 1 E., San Diego Connty, about 400
feet apove junction with Santa Ysabel Creek, and 1} miles south of Almond.

DRAINAGE AREA.—31.5 square miles (measured on topographic maps).

RECORDS AVAILABLE.—February 15, 1913, to September 30, 1915, when station was
discontinued. (Discharge measurements only for year 1912-13.)

Gaee.—Inclined staff on right bank; read about twice a week by an employee of
Volcan Land & Water Co.
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DiscHARGE MEASUREMENTS.—Made by wading near gage. .

CHANNEL AND CONTROL.—Shifting sand.

ExTrEMES OF DISCHARGE.—Record too incomplete to show maximum stege during
year or period; maximum mean daily discharge for year, estimated 125 second-
feet February 11; minimum discharge estimated at 0.1 second-foot in Octaober,
November, and August

Maximum mean daily discharge for period estimated at 300 second.—feet.
February 21, 1914; practically no flow for several months each year.

DiversioNs.—None,

REecurarion.—None. -

Accuracy.—Discharge for periods in which gage was not read estimated by inter-
polation between current-meter measurements and by comparison witl the record
of flow of Santa Ysabel Oreek near Ramona. Results poor.

Digcharge measurements of Temescal Creek near Almond, Cal., during the year ending
Sept. 30, 1915,

Gage Dis- G Dis-
Date. .Made by— height. | charge. |, Date. Made by— he'eht. | charge.
, Feet. | SecHt. \ Feet. | Secft.
|| Mar. 20 | R.W. Day. . 12
Jan. 10 | D.A. McClung ......... 1.00 0.6 cer 6.9
17 do. - 1.07 .6 4.5
24 1.05 .9 4.4
Feb, 6{. 1,82 8.6 8.8
13 1. 2.48 36 1.5
20 2.01 20 .1
27 . L9 16 .8
Mar. 6 1.57 23 .4
12 1.39 14

. Daily discharge, in second-feet, of Temescal Creek near Almond, Cal., for the yewi ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.1 0.1 0.4 0.5 8 30 7 52 9 3.5 0.8 0.3
.1 .1 .5 B2 40 7 65| 10 3.5 .8 .3
.1 .1 .5 51 15 24 7 57| 10 3 .7 .3
.1 .1 .5 .51 12 84 7 40 9 3 .7 .3
.1 .1 .5 6] 10 23| 7 33| 9 3 .6 .3
.1 .1 .5 .6] 85 2{ 8 30| 8 3 .5 .3
.1 .1 .5 .6 7.5 20 7 27 8 2.5 .4 .3
.1 Y 1 B 7 18] 6 251 8 2.5 .3 .3
1020 .5 67 16 6 24 7 2.5 .2 .3
1{ Lo .5 61 75 18{ 5 N8| 6 2 .1 .3
.1 .7 .5 .6 125 15 B 2| 6 2 .1 .3
.1 .4 .5 .6 &0 14 5 22 6 2 .1 .3
.1 .1 N .6| 36 13 5 22 5 L5 .1 .3
.1 .2 b .6 25 12 5 21 5 L5 .1 .3
.2 .4 .5 .61 18 12 5 2 5 1.5 .1 .3
.2 .6 .5 .61 18 1] 5 2| 5 1.5 .1 .4
.2 .8 .8 .6 19 11 4.5 20 4 1 .1 .4
.1 Lol L0 6| 14 1) 4 19| 4 1 .1 4
.1 .81 1.0 6| 12 121 4 18 4 1 -1 4
.1 .7 L0 .81 20 12 4 18 4 1 .1 .4
.1 .6 Lo 720 12| 10 18 4 1 .1 -4
.1 51 L0 25 15 12/ 15 18+ 4 1 .1 .4
.1 .4 L0 L51 14 11} 10 171, 4 1 .1 .4
.1 .3 .0 .91 16 11| 10 17 4 .9 .8 .4
.1 20 LO| 20| 25 1] 8 6! 35 .8 .8 .4
.1 21 Lo} L5117 121 7 151 3.5 8] 15 4
.1 .2 10| L5{ 16 12 7 ! 35 .81 1 4
.1 .3 9| 20 13 | 7 13 3.5 .8 .5 .4
.1 .3 .81 75 . 10| 12 121 35 .8 .5 .4
.1 .4 L7 40 91 40 1) 3§ .8 .4 .4
IS ) PR 6 12 - 28 PO 11 ... .8 Y SR
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Monthly discharge of Temescal Creek near Almond, Cal., for the year endirg Sept. 30, 1915,

Discharge in second-feet.
Run-off Accu-
Month. (totalin racy
Maximum. | Minimum. | Mean, | Bere-feet).
0.2 0.1 0.11 7
2.0 .1 13 26
1.0 .4 70 43
5 .5 4,88 300 | D.
125 7 23.0 1,280 | D.
40 8 15.4 947 | D.
40 4 7.98 475 | D.
65 11 23.9 1,470 | D.
10 3.5 5. 63 D,
3.5 .8 1.68 103 | D.-
15 .1 .83 51 | D.
.3 35 21
125 .1 6.98 5,060

GUEJITO CREEK NEAR ESCCNDIDGC, CAL.

LocatioNn.—In northwest corner sec. 35, T. 12 8., R. 1 W., San Diego County, at
highway bridge on road through San Pasqual Valley from Escondido to Ramona,
one-fourth mile above junction with Santa Ysabel Creek, and about 7 miles
southeast of Escondido.

DRAINAGE AREA.—27.6 square miles (measured on topographic maps).

RECORDS AVAILABLE.—February 8 to September 30, 1915, when station was discon-
tinued.

Gage.—Vertical staff fastened to willow tree on right bank 15 feetf above bridge;
read once a day by J. E. Dailey.

DISCHARGE MEASUREMENTS,— Made from bridge or by wading.

CHANNEL AND CONTROL.—Composed of sand; very shifting. At high stages water
overflows the highway at several points as channel at bridge is inadequate.
EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, estimated

118 second-feet February 10; no flow for several months during year.

Diversions.—A small ditch diverts water for irrigation above statior .

REeguLaTION.—None,

Accuracy.—Discharge determined by indirect method for shifting control and from
poorly defined rating curves covering short periods. Results poor.

Discharge measurements of Guejito Creek near Escondido, Cal.. during the year ending
Sept. 30, 1915.

; Gage | Dis- | G Dis-
Date. Made by height. | charge. ﬂ’ Date. Made by heiﬁﬂt. charge
\
Fedt. | Sec.ft, |
Feb. 1| K.B.SIPDY.uenerensomnrnnsn 3.5
Tlecens (s {1 DN 1.79 5.1
10 F C Ebert. . 2.52 90
25 L. Lee. 2.68 a42
Mar. 3 F C. Ebert.. 2.86 523

a 4 second-feet of total is estimated flow in second channel.
b3 second-feet of total is estimated flow in second channel.
< Estimated. .



SAN DIEGUITO RIVER BASIN, BT

Dmly discharge, in second-feet, of Guejito Creek near Escondido, Cal,, for the year ending
Sept. 30, 1915.

Day. Feb. | Mar. | Apr. | May.| June. Day. Fob, | Mar. | Apr. | 1%v. | June.
24 1 34 5 ) L 62 | 11 .5 8 2.5
35| 1 34 5 LY S 57 | 10 .B 7 2.5
231 1 34 5 18 54 | 10 .5 10 1
9] 1 29 5 0. 45 { 10 .8 7 1
18 1 56 5 200 i 42 9 .5 7 1
221 1 40 5 9 .5 7 1
131 1 32 5 8 20 7 1
16, .5 25 2.5 8 29 5 1
15 .5 23 2.5 5 24 5 1
18 .5 22 2.5 4.5 |20 5 .5
13 .5 21 2.5 2.5(20 5 b
17 .b 15 2.5 1 12 5 .5
12 .5 14 2.5 1 12 5 .5
12 .5 13 2.5 1 16 5 .5
11 .5 9 2.5 i 24 g .5

NoTe.—No flow July to SBeptember.

Monthly discharge of Guejito Creek near‘Eséondido, Cal., for the year ending Sept. 30,
1915.

Discharge in second-feet.

Runoff |, ...,
Month. ———| (totalin |
Maximum. | Minimum, | Meean, | 2erefet). .

2,060
713
397

990
139
0
0
0

.......... 4.300

... pEaEB

,..
IS

i

‘WEST SAN PASQUAL DITCH NEAR ESCONDIDO, CAL.

Locarion.—In sec. 34, T. 12 8., R. 1 W., San Diego County, at upper erd of San
Pasqual Valley, 800 feet below intake on Santa Ysabel Creek, about 7 miles
southeast of Escondido.

RECORDS AVAILABLE.—1912 to September 30, 1915, when station was discentinued.

Gage.—Vertical staff fastened to side of old culvert about 800 feet below h-ad gate;
read daily by J. E. Dailey.

DiscHARGE MEASUREMENTS.—Made from: foot plank across ditch near gage.

~CHANNEL AND cONTROL.—Considerable silt from the Santa Ysabel is dep-wited in
the ditch and causes changes in the stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum discharge 1912-1915, 16 second-feet, Febru-
ary 24, 1914. No flow for several months each year.

- Accuracy, —-Sutﬁment discharge measurements were not made to determine accu-
rately changes in stage-discharge relation; gage -height record considered only
fair. Results poor.

The intake of West San Pasqual ditch is below that of the East San Parqual and
on the opposite side of the Santa Ysabel. From January 16 to August 14. if there
is not sufficient water in the stream for both ditches, the West San Pasqual may take
16 second-feet for 20 consecutive days out of each 30. This water is used for irrigation
in San Pasqual Valley.
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Discharge measurements of West San Pasgual ditch mear Escondido, Cal., during the

year ending Sept. 30, 1915.
G Dis- Dis-
Date. Made by— heéﬁ, charge. | Date. Made by— height. | charge.
SecHt.
Jan. 25 5.3 || Apr. 10
Feb. 7 6.5 | July 7
Mar. 3 .0 || Aug.
27 7.2

Daily discharge, in second-feet, of West San Pasqual ditch 1.war Escond'do, Cal., for the
year ending Sept. 30, 1915.
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Day. Jan. | Feb. July.
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Nm.-—-Dischm'ﬁe determined from five poorly defined rating curves applicable fo~ short periods, and
ltoy indérect method for shifting control from Mar. 28 to Apr. 9. Ditch dry Oet. 1 to, J(an. 24 and July 31
0 Sept. 80. . o
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Monthly discharge of West San Pusqual ditch near Escondido, Cal., for the yerr endmg
Sept. 30, 1915.

Discharge in second-feet.
Run-off |, .0,
Month, (totalin racy.
Maximum. | Minimum, | Mean, | 8cre-fest).
0.0 0.0 0.0 1}
.0 .0 .0 0
0 .0 .0 ]
6.5 .0 .84 52 | D.
) .0 2.48 138 | D.
7 p .0 1.31 81| D.
10 .0 ~4.13 2456 | D.
) .0 1.56 95 | D.
6 2 3.80 226 | D.
8 0|, 585 360 | D.
.0 .0 .0 [1}
.0 .0 .0 0
10 .0 1.65 1,200

SANTA MARIA CREEK NEAR RAMONA, CAL.

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

DRAINAGE AREA.—57.3 square miles (measured on topographic maps).

REecorps AvamaBLE.—November 6, 1912, to September 30, 1915.

GagE.—Friez water-stage recorder on right bank (Pl. IV, A) with staff in two sections
on opposite bank just above control (PL. V). :

DiscHARGE MEASUREMENTS.—Made from cable (Pl. V) 100 feet below gate or by-
wading.

CHANNEL AND cONTROL.—Channel above and below station shifting sard. Left
bank is high; right bank subject to overflow during extremely high water.
Concrete control (Pl. V) installed just below gage at outcrop of solid rock.
Zero flow, about stage 1.32 feet.

ExTREMES OF DISCHARGE.—Maximum stage during year and period 1912-1915, from
water-stage recorder, 7.05 feet at midnight February 10, 1915 (discharge, computed
from extension of rating curve, about 1,890 second-feet). No flow fo~ several
months each year. :

Diversions.—None.

RecuraTION.—None.

" Acouracy.—Results good. Rating curve well defined except for extremely high
stages. -

Discharge measurements of Santa Maria Creek near Ramona, Cul., during the year ending
. Sept. 80, 1915.

i

Date. Made by— hgig&. ch]gzlsg-e. Date. Made by— hgﬁ:m Dis-
;

Feet, | Secft. Feet. | Becft.
2.46 36 || Mar, 30 | R.W.Da¥.uemurenene.. 2.02 8.7
2,25 17 1.86 2.5
2.43 31 1.58 .5
2.32 21 1.63 1.3
2.91 113 2.59 47
2.32 25 29| 18
2.26 19 } 85 3.6
2.12 12 .60 1.1
1.99 7
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Daily discharge, in second-feet, of Santa Maria Creek near Ramona, Cal., for the year ending
Sept. 30, 1915.

v

Day. Nov. Dec. Jan. Feb. | Mar. | Apr May. | June. | July.
Y P 0.1 0.1 35 124 6.4 192 4.3 0.2
b 2PN RS .1 L1 420 150 4.3 | 163 4.3 .2
. R N 0.1 .1 1) 124 41 3.4 71 52| .2
Qe .1 .2 .1 29 35 3.4| 29 43 .2
N .1 .2 .1 18 29 3.4 112 3.4 .2
Bttt .1 .2 .1 15 29 4.3 63 3.4 .2
. . .1 .2 .1 13 25 4.3 41 2.0 .2
- 2 .1 ! .1 9.2 21 2.7 25 1.5 2
¢ I .1 .2 .1 11 18 2.7 18 1.0 .1
10, ici i .1 .2 .11 382 48, 2.0 18 .8 .1
B .1 .4 .1 450 63 2.0 18 .8 .1
12, i .1 .1 .1] 110 18 2.0 15 .5 .1
18 e ee .1 .1 .1 60 15 .8 13 -4 .1

B T R .1 .1 .1 40 13 2.0 11 .2 .1
) P, .1 .1 .1 30 15 4.3 1 .2 .1
1B et e i .1 .2 .1 35 11 6.4 11 .2 .1
L . .1 .1 .1 41 11 2.7 11 .2 .1
18 .1 .1 .1 25 9.3 2.0 18 .2 .1
19, ieniiiienes eneane .1 .1 .1 29 9.2 2.0 15 2.l
20, . eecteaaaeaas .1 .1 .1] 101 9.2 1.5 13 2.

I
) .1 .1 .1 63 9.2 18 11 2.
-7 U, .1 .1 .2 35 5.2 41 11 2.,
b J R, .1 .1 .1 29 6.4 15 11 20
b SO .1 .1 .1 48 9.2 25 11 2l
b S .1 .1 .1} 136 5.2 11 9.2 e
2 .1 .1 .1 35 5.2 9.2 9.2 I U P
b7 S .1 .1 .1 29 6.4 4.3 6.4 22 e
8. .1 .1 Lo 29 7.6 13 6.4 2
. .1 .1| s60 9.2 19 6.4 W20
B0uresecineniimeriaaieaeann .1 1 458 7.6 | 101 5.2 [ 28 PP
2 R TR .1 41 6.4 |...onens [ 5520 PR RN

NoTE.~—No flow Oct. 1 to Nov. 2 and July 19 to Sept. 30. Discharge estimated Dec. 30 to Jan. 4, Feb.

11-15, June 24, 26, and 27.

Monthly discharge of Santa Maria Cresk mear Ramona, Cal., for the year ending
Sept. 30, 1915.

i i -feet,
Discharge in second-fee R - rcon.
Month. (tottfalin T8CY.
Maximum. | Minimum, | Mean, | 3Cre-feet).
0.0 0.0 0.0 0
.1 .0 .09 5
.4 .1 .13 8
860 .1 4.0 2,700 | C.
450 9.3 85.0 4,720 | C.
150 5.3 2.9 1,530 | B.
101 .8 10.6 631 | B,
192 - 5.2 3L0 1,910 | B.
5.2 .1 1.17 701 C.
.2 .0 .08 5
.0 .0 .0 0
.0 .0 .0 0
860 [} 15.9 11, 600
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SAN LUIS REY RIVER BASIN.

SAN LUIS REY RIVER ! NEAR WARNER SPRINGS, CAL.

A

Locatton.—In the NE. 4 sec. 17, T. 10 8, R. 3 E,, in San Jose del Valle g-ant, San
Diego County, about 3} miles above junction with West Fork of San Luis Rey
River, and 4 miles northwest of Warner Springs. .

DRAINAGE AREA.—35.8 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 25, 1913, to September 39, 1915, when ststion was
discontinued.

Gage.—Sanders & Rising Water—stage recorder on left bank with staff in two sections
on oppogite bank.

DiscrARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL wn controL.—Channel in shifting sand. A concrete control has been
built aggoss the channel just below gage, but it is not very effective or account
of the a.c:cumula.tlon of sand.

Exmmﬁms OF DISCHARGE.—Maximum stage during year not known, as water-stage
recorder was not in operation during flood period. Maximum mean daily dis-
charge during year (estimated at 185 second-feet), February 11; minirrnm stage
occwrred October 1 to 5, when water-stage recorder was not in operatim (mean
daily discharge estimated at 0.7 second-foot).

1913-1915: Maximum stage recorded, about 4.0 feet at crest of flood of January
27, 1914 (discharge, 233 second-feet); minimum stage recorded, 2.2 feet August
23 to 25, 1914 (discharge, 0.4 second-foot).

Diversions.—None.

REecurations.—None.

Accuracy.—Daily discharge determined by interpolation between measuremenﬁs
from rating curves covering short periods, and by comparison with records of
flow of San Luis Rey River near Mesa Grande. No gage-height record January 28
to 31 and February 10 and 11; discharge estimated as 12 per cent of the flow of
San Luis Rey River near Mesa Grande. Results fair,

Discharge measurements of San Luis Rey River near Warner Springs, Cal., dvring the
year ending Sept. 30, 1915.

wu»cweuww»umwb@mw

G Dis- Gare | Dis-

Date. Msade by— hef‘gi"t_ charge. || D8te. Made by— height. | charge.
Fert. | Secft.

Oct. 20 May 27 2.47° 3.
Nov. 20 June 3 2.36 1.
Dee. 9 10 2.32 1.
Jan, 27 24 2.32 1
Feb. 1 July 1 . 30 "1
3 8 2.32' 1.

12 4. 15 . 238 L
.18 . 22 |. . 231 1
Mar. 4. 29 |. 230 L
1 Aug. 5 2.28 1

18 12 2% 1.

25 19 228 1.
Apr. 8 261..... 228 1
16 Sept. 9 2.27 L

23 16 228 L
May 7 23 22 1
g 30 228 1.

1 Local name Puerta la Cruz Creek.
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Cal., for the

rings,

80, 1915.
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SAN LUIS REY RIVER NEAR MESA GRANDE, CAL.

Locarion.—In the NE, {1 sec. 9, T. 11 8., R. 2 E., San Diego County, at concrate weir
1 mile below Warner dam site, 1 mile below mouth of Carrizo Creek, a~d about
5 miles north of Mesa Grande.

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

REecorps avarvasre.—OQctober 1, 1911, to September 30, 1915.

Gage.—Barrett & Lawrence water-stage recorder on left bank just above weir, March
18, 1915, a vertical staff was installed at weir for use during low wate*; datum
same as that of water-stage recorder. Previous to June 13, 1912, gage was just
above cut-off wall at dam site. Original datum has not been maintained.

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

CHANNEL AND cONTROL.—Channel composed of sand and gravel; somewhat shifting.
Concrete weir (P1. III, B, p. 48) acts as control for gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
7.15 feet at 4 a. m. February 11 (discharge, 3,240 second-feet); rinimum
stage from water-stage recorder, 0.15 foot October 1 (discharge estim+ted, 0.7
second-foot). .

1911-1915: Maximum stage recorded, 7.5 feet February 21, 1914 (discharge,
3,470 second-feet); minimum stage recorded, 0.09 foot August 31, 1914 (d*~charge,
estimated 0.2 second-foot).

Diversions.—None.

REeGcuLATION.—None.

Accuracy.—At low stages sand collects at the weir and causes slight chang~e in the
stage-discharge relatjon; extent of changes are determined by frequent discharge
measurements. Results good.

D‘wcharge measurements of San Luis Rey River near Mesa Grande, Cal., durmv the year
ending Sept. 30, 1915.

Date. Made by— hgiﬁ&. ch]‘)lfjg'e Date. Made by— hgﬁ Y oh%ée.
Feet.
Oct. 0.20
.21
Nov. .20
2
Dec. .24
42
.40
Jan. g
1.22 7.8
.82 3.9
3.12 3.5
5.60 | 2,440 2.0
Feb. 5.40 | 2,030 1.4
.75 Lé
3.38 | 1,190 1.5
4.18 | 1,420 1.7
1.49 227 1.3
Mar 1.33 1.7
1.04 1.2
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Daily dzscharge, @n secondfeet, of San Luis Rey River near Mesa Grande, Cal., for the
year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec Jan Feb. | Mar. | Apr. | May. { June. | J 'ly. | Aug. | Sept.
) O 0.7 1.2 2.3 4.1 147 402 54 552 60| 15 2.5 1.5
P A .8 1.2 2.6 3.4 1,050 492 50 605 60| 15 2.5 1.5
|2 .8 1.2 2.6 4.1 500 364 47 582 60| 14 2 1.5
[ S .8 1.2 2.6 6.0 169 303 47 605 501 13 2 1.5
[ . .9 1.2 2.6 4.4 156 274 48 925 59| 13 2 1.5
[ 1.0 1.2 2.6 4.8 147 231 52 618 54 1 12 2 1.5
S, 1.0 1.6 3.4 4.4 147 202 48 435 50 | 11 1.5 L5
- 1.1 1.2 2.6 5.4 92 164 48 341 46 1 11 1.5 1.5
S 1.2 1.2 1.2 10 422 162 47 282 451 10 1.5 1.5
10 .l 1.2 1.2 2.6 7.9 | 1,460 223 47 273 41 10 1.5 1.5
) 5 1.2 1.2 4.8 6.7 | 1,540 179 46 273 43 9 1.5 1.5
12 ... 1.2 1.2 12 5.4 6 172 47 195 42 8 1.5 1.5
13 1.2 1.2 2.1 5.4 452 145 46 159 41 7.5 1.5 1.5
} ¥ 1.2 1.2 4.8 6.0 321 142 48 145 39 7 1.5 1.5
5.l 1.2 1.2 7.3 5.4 279 131 54 131 38 7 1.5 1.5
. 1.2 1.2 7.9 5.4 210 120 52 116 36 7 1.5 1.5
17 s 1.2 1.2 18 4.8 192 100 44 145 35 6 1.5 1.5
)5 T 1.2 1L.2] 15 5.4 149 93 43 162 33 6 L5 1.5
L 1.2 1.2 9.8 5.4 145 90 43 141 32 5 1.5 1.5
200, aaas 1.2 1.2 6.7 5.4 368 84 37 132 30 5 1.5 L5
b3 D 1.2 1.2 7.9 7.9 349 76 204 137 29 4 1.5 1.5
22 1.2 1.2 6.0 65 274 73 271 132 27 4 1.5 1.5
23 .. 1.2 1.2 4.8 71 114 128 26 4 1.5 1.5
24 .. 1.6 1.6 4.8 71 85 107 24 4 1.5 1.5
25 i 1.2 1.6 4.1 71 65 95 23|. 3.5 1.5 L5
26. .. ... 1.2 1.6 4.1 69 79 84 21 3.5 1.5 1.5
27 e 1.2 1.6 4.1 71 72 80 20 3.5 1.5 1.5
28 1.2 1.6 4.1 67 76 75 18 3.5 1.5 1.5
200 ..iial.. 1.2 1.6 4.4 95 106 69 17 3.5 1.5 L5
30.ceiiiannn. 1.2 1.6 3.7 71 334 64 16 3 1.5 1.5
23 S, 1.2 ..., 3.7 66 |....... 54 .. ... 3 1.5 coeeen

.Note.—Discharge determined from seven fairly well defined rating curves, applicat le for short periods;
discharge June 9 to Sept. 30 interpolated between measurements.

Monthly drscharge of San Luis Rey River near Mesa Grande, Cal., for the year ending
Sept. 30, 1915.

Discharge in second-feet.
' Run-off ceu-
Month. (totalin racy
. Maximum. | Minimum. | Mean. | 2Cre-feet). :
0.7 1.13 69 | D.
1.2 1.31 781 C.
1.2 5.55 341 | B.
3.4| 96.6 5,940 | B.
92 381 21,200 | B.
66 157 9,650 | B.
37 78.5 4,670 | B.
54 253 15,600 | C.
16 37.6 2,240 | C.
s 15| T 10| D
.. . 1. 0 .
September. Caemme e e e et eae e na e 1.5 1.5 1.50 89 | D.
The Fear. coveeemaaeaeiaeaannannas P 1,540 7 83.4 60, 400

SAN LUIS REY RIVER NEAR NELLIE, CAL.

LocaTioN.—In the SW. 1 NW. 1 gec. 33, T. 10 8., R. 1 E., a short distance above
intake of Escondido Mutual Water Co.’s canal, about 34 miles above Rincon
Indian Reservation, 5 miles southwest of Nellie, San Diego County, and 15
miles northeast of Escondido.

DRAINAGE AREA.—240 square miles (Ineagsured on topographic maps).
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REcorps AvArnaABLE.—Discharge measurements only for the years ending Septem-
ber 30, 1899, 1912, 1914, and 1915; those previous to 1915 were puflished as
miscellaneous measurements.

DiscaArGE MEASUREMENTS. —Made by wading at various secmons above intake to
Escondido Mutual Water Co.’s canal.

Craanxen.—Shifting sand and boulders. .

Diversions.—None.

ReauratioNn.—None.

Discharge measurements of San Luis Rey River near Nellie, Cal., during the year end-
ing Sept. 30, 1915.

Date. Made by— h(:i;%&. c]?age. Date. Made by— hgi%ﬁ%_ cl?a?g'e.
Fect, | SecHft.

June 11 5.4
25 5.1

July g gg
2 N

20 do. G4

Aug. 7 Ebert and Dixon.......|-c......| 345

¢ Made by combining a measurement at 200 feet below intake to canal with a measuremex‘* of flow in
canal.

b Made by diverting total flow of river into canal and measuring it by the weir in canal.
SAN LUIS REY RIVER NEAR PALA, CAL.

Location.—In the NW. {sec. 31, T. 9 8., R. 1 W., San Diego County, above ford on
road to Sickler’s mill, about 4 miles southeast of Pala.

Drainage AREA.—322 square miles (measured on topographic maps).

Recorps avamasrLe.—Qctober 9, 1903, to June 30, 1911. November 14, 1912, to
September 30, 1915.

Gagr.—Friez water-stage recorder on left bank 600 feet above ford and staff gage in
three sections at same site. Previous to September 19, 1912, records were ob-
tained from staff gage about 50 feet above ford. November 13, 190€, original
gage datum was lowered 4.66 feet; new gage above cable is at ihdependent datum.

DiscaARGE MEASUREMENTS.—Made from cable 550 feet below water-stage recorder
or by wading.

CHANNEL AND conNTROL.—Bed of river composed of sand, gravel, and boulders;
shifting. An artificial control, consisting of short concrete cut-off walls between
the boulders, was rebuilt across the channel just below the gage Septamber 28,
1914. Zero flow for new control, about stage 5.7 feet.

EXTREMES OF DIsCHARGE.—Maximum stage during year, from water-stago recorder
12.4 feet at 3.30 a. m. February 11 (discharge determined from extension of rating
curve, about 6,510 second-feet); minimum stage recorded, 5.92 feet October 1
and 12 (discharge, 3 second-feet).

1903-1915: Maximum stage recorded, 12.00 teet (original datum) at noon and
at 2 p. m. March 24, 1906 (discharge determined from extension of rating
curve, 22,000 second-feet); minimum stage recorded, 5.28 feet, Augrst 6 and
7, 1907 (discharge, 0.6 second-foot). * February 1 and 2, 1906, the stage was 0.1

_foot (original gage datum) but the discharge was 10 second-feet.

Drversions.—Water is diverted for irrigation on the Rincon Indian Reervation.
The Escondido Mutual Water Co. diverts water.from San Luis Rey River about
10 miles above the station. This water, which is stored at the Esconcido reser-
voir (capacity, 3,120 acre-feet), about 6 miles northeast of Escondido, is used
for irrigation and municipal supply at Escondido  and vicinity. Water ig

786°~18—wsp 411—5
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diverted from Pauma Creek for irrigation on the Pauma Reservation and Pauma
Rancho. About 1 second-foot of water is diverted above station for irrigation
of orchard at Sickler’s mill on left bank below station.

REeguratioN.—None.

Accuracy.—Results considered good except for extremely high staves. The high-
water extension of the rating cunwve was made from a study of the record on San’
Luis Rey near Mesa Grande and the high-water curve for 1910. A change in the
rating between July 9 and 13 was probably due to accumulatior of sand at con-
trol.

Discharge measurements of San Luis Rey River near Pala, Cal., during the year end-
ing Sept. 30, 1915.

. Gage Dis- Gage | Dis-
Date. Made by height. | charge. || Date- Made by— height. | charge.
Feet. | SecHt. Feet. | SecHt.

5.94 3.4 || Apr. 7| F.C. Ebert 6.58 95

5.97 4.0 27 | W. 1. 6.80 174

5.96 3.8{|May 6| W.D. 7.92 804

6.04 7.3 16 | F.C.E 7.07 285

1ee a.nd Sleppy 6.00 6.4 21 ). 7.00 240

F.C. Ebert 6. 30 38 July 9| W.J.Is 6.09 13

..... 0.... 6.30 38 13 | F. C. Ebert 6.01 12
Feb. 2| ... do.. 7.85 644 24 | W.J. 5.97 6.2
3 i..... do.. 7.82 648 Aug. 2| F.C. 5.97 7.2
27 |..... do.. 7.08 276 Sept. 17 | W. J 5.96 6.5
Mar. 11 |..... do.. Jdo713 309 26 | F.C. 5.97 7.1

26 |..... [+ [ 6.70 116

Daily discharge, in second-feet, of San Luis Rey River near Pala, Cal., for the year end-
ing Sept. 30, 1915.

Day. Oct. [Nov. |Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J=ly. | Aug. | Sept.
3 5 9.5 6.5| 475| 289! 13¢4] 660 158| 13 7 6.5
4 45| 10 6.5 1,200 379| 118| 790) 151 13 7 7
5 45| 6 65| 525 600 103{ 660 141 13 7 8
5 45| 6 6.5| 311 500| 103| 602 134 13 7 8
5 | 45| 6 6.5 247] 451 98| 975 125] 13 6.5 7

45| 8 6.5 207| 41| 10| 722| 112] 13 6.5 6
45| 8 6 161 403 98] 602] 103] 13 6.5 6
45| 85| 6 66| 356 87| 575 95{ 13 6 6
6 85| 6 207 | 333 731 550 851 13 6.5 6
6 85| 6 |1,760] 356 69| 52 77| 13 6.5 6
6 85| 6 |3,300| 289 66 475 77| 12 6.5 6
7.5 85f 6 1,760 268 64| 451 771 12 6.5 6
7.5 9 6 7 247 641 403 77) 12 6.5 6
6 9 8 500 | 247 661 333 661 12 6.5 6.5
45| 9 6 427 | 227 77| 289 66] 10 6.5 6.5
45| 9 6 333 | 207 90| 289 561 7 6 6.5
5 9.5 6 289 | 188 73| 268 47| 6 6.5 6.5
5 13 6 227 | 184 71| 31 38| 6 6.5 6.5
5 10 6 215| 176 661 289 38| 6 6.5 6.5
5 8 6 311 | 168 60 268 38| 65| 7 6.5
5 8 8 5001 188 98| 247 38l 7 7 6.5
5 9 38 4271 161 550 239 38| 7 6 7
5 9 42 356 | 154 333| 219 80| 7 6.5 7
5 8 15 311 | 144 289 215'1 0 7 6.5 7
5 8 20 289 141] 247( o1 30| 7 9 7
55( 7.5{ 28 134 223 207 23| 7 14 7
55| 7.5 16 13¢4| 176 203 28| 7 10 6.5
6 7.5 16 151 176 | 195 al| 7 9 6
6 7.5 975 168 207| 191 18] 7 7 5.5
6 7.5 1560 151 356 180 15| 7 5 5.5
....... 7.5 | 660 134 |.......] 188].......] 7 6.5 ...

Nore.~Discharge determined as follows: Oct. 1 to July 8 and July 13 to Sept. 30, from two rating curves
well defined below 1,000 second-feet; Dec. 7-12 and July 9-12, estimated.
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Monthly discharge of San Luis Rey River near Pala, Cal., for the year ending Sept. 30, 1915.

Discharge in second-feet.
. Run-off (in |Accu-
Month. acre-feet). | racy.
Maximum. | Minimum.| Mean. !
October 5 3 4.18 257 | C.
November. 7.5 4.5 5.28 314 | C.
December . 13 6 8.37 515} C.
January 1,560 6 113 6,950 | B.
February 3,300 66 577 32,000 | B.
March.. 690 134 260 16,000 | -B.
ﬁpril.“ 550 60 144 8,5 B.-
ay... 975 168 397 24,400 | B.
June... 158 1 67.6 4,020 | B.
July...... 13 6 9,56 588 | C.
August. . ......... 14 5 7.03 432 | C.
Sepwmber 8 5.5 6. 50 . 387(C.
The year 3,300 3 130 94,400

SAN LUIS REY RIVER AT BONSALL; CAL.

LocatioNn. In the SW. %sec. 20,' T. 10 S., R. 3 W, at concrete highway kridge at
Bonsall, San Diego County, just above Moosa Canybn, about 14 miles below
gaging station near Pala, and 14 miles above mouth of river.

DRAINAGE AREA.—465 square miles (measured on topographic maps).

RECORDS AvAILABLE.—April 16, 1912, to September 30, 1915.

GaGE.—Staff in three sections on right bank 150 feet below bridge. , Staff gage on
left bank at bridge and at independent datum was used January 23 to Mrrch 25,
1915. Gage read twice daily by Julian Cantarini.

DiscHARGE MEASUREMENTS.—Made from bridge above gage or by wading.

CHANNEL AND CONTROL.—Composed of sand; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and period 1¢72-1915
7.0 feet from 7 to 9.30 a. m. February 11 (discharge, determined from ertension
of rating curve, about 9,000 second-feet). No flow for several months each year.

Drversions.—See San Luis Rey River near Pala., Morena ditch and Pala Indian
Reservation canal divert water in the vicinity of Pala for irrigation. Water for
irrigation is also pumped from wells along the river.

REeguLATION.—-None.

Accuracy.—Results fair. Changes in channel are fairly well defined by frequent
measurements.

Discharge measurements of San Luis Rey River at Bonsall Cal., during the year ending
Sept. 30, 1915.

Gage height G helgh"
in feet. ﬁ
. | Dis- Dis-
Date. Made by— charge. Date. Madse by- charge.
Old | New 0ld | New
gage. | gage. gage. [ gage
Secft. Secoft.

Dec. 14 | F.C. Ebett....‘. 1.02 | 1.7 2.3 || Mar. 1| F.C, Ebart ........ 1.50 | 2.45 602
221..... 1.02 | 1.96 10 2 do..... ...] 2-20{3.20 1,380
Jan. 10 | Lee aud Sleppy 1.02 | (@) 12 11 .| 1.61 | 2.43 312
23 | F. C, Ebert . 1.2512.07) . 65 26 1.53 | 2.24 123
24 do. 1.08 | 1.88 33 Apr. 7 1.48 | 2.24 101
25 1.221 1.91 38 17 1.46 |...... 71
Feb. 1 1.48 [..._.. 571 27 JLB8...... 132
" b L7 255 268 May 6 -l L 2.5¢4 943
11 3.30 | 4.28 | 3,230 16 | F.C. Ebert........ 1.73 | 2.41 237
12 2.48 13.65 | 2, 21 {..... do. ...l ]2.06...... 232
13 1.841 2.9 790 July 6| W.E.Keenan.....[1.23 |1 8

14 1.76 | 2,65 616 13 F.C.Ebert........|cceiifenenns T

27 1.43 | 2.40 304 Aug. 21|..... L ' AU OO R .0

o Water not flowing past gage, but rising from sand about 15 feet from channgl
1 Section given in previous reports is in error,
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Daily discharge, in second-feet, of San Luis Rey River at Bonsall, Cal., for the year ending
Sept. 80, 1915.

Day. Nov, | Dec, Jan, Feb. Mar, | Apr. | May. | Juie. | July. | Aug.
PR S L5 11 571 602 120 610 142 28 0.4
¢ L5 11! 1,100 | 1,020 98 900 142 14 .4
L5 11| 1,920 440 80 620 142 14 .4
1.5 12 136 725 80 515 142 14 .4
1.5 12 312 440 801 2,050 142 14 .
1.5 12 195 388 80| 1,010 120 14 .4
1.5 12 163 388 80 120 .
1.5 12 136 388 62 680 120 10 .3
1.5 12 | 1,500 440 62 450 120 8 .3
1.5 12§ 5,130 440 62 415 98 6 .3
L5 12| 7,000 341 62 500 80 4 .3
20 12| 1,680 326 80 415 80 2 .3
10 12| 1,020 311 80 380 80 7 .2
. 2.5 12 609 296 98 320 80 7 .2
1 3 12 492 282 98 220 62 .7 “.2
1 4 12 341 267 98 232 62 .7 .2
1 5 12 300 252 98 232 45 .7 .2
1 6 12 162 238 80 310 45 7 .2
1 7 12 113 223 80 232 45 .6 .1
1 8 12 162 208 80 232 45 .6 .1
1 9 12 440 194 120 198 45 .6 .1
1 10 43 341 179 600 198 45 .6 .1
1 10 65 224 164 232 198 45 .61 .1
1 10 38 224 150 198 198 45 .6 .1
1 10 38| 1,340 135 142 198 28 .6 .05
1 10 38 300 120 142 198 28 .5 .05
1 10 38 224 98 142 170 28 .5 .05
1 10 38 162 98 142 170 28 . .05
1 11 3,150 f........ 170 200 170 28 .5 .05
1 11 8,730 f.ounnann 120 400 142 28 5 .05
........................... 11 120 |.eeonnea 42 1....... .5 .05

Nore.—No flow Oct. 1 to Nov. 14, and Sept. 1-30.

Monthly discharge of San Luis Rey River at Bonsall, Cal., for the year ending Sept. 30,

N 1915.
Discharge in second-feet. Run-off rcon
Month. (total in racy.
Maximum, | Minimum. | Mean acre-feet).
OCEODOL . e ve et 0.0 0.0 0.0 0
November. 1 .0 .59 32
20 L5 6.26 385 | D,
........... . 3,730 1 265 . 16,300 | C.
......... 7,000 113 939 52,100 | C.
. 1,020 98 308 18,900 | C.
0 62 | 133 7,910 | C.
2,050 142 25,800 | D,
142 28 75.3 4,480 | C.
28 .5 4.88 300 | D.
.4 .05 . 13
.0 .0 . 0
7,000 .0 | 175 126,000

SAN LUIS REY RIVER NEAR OCEANSIDE, CAL.

Locarion.—In the SW.  SW. } sec. 13, T. 11 8., R. 5 W., opposite Oceanside pump-
ing plant, just above ford, 14 miles above mouth of river and about 2 miles north-
east of Oceanside, San Diego County.

DRAINAGE AREA.—563 square miles (measured on topographic may+).

RECORDS AVAILABLE.—April 17, 1912, to September 30, 1915, vhen station was
discontinued. Discharge messurements only for 1915,

Gagr.—Staff il three sections on right bank.
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DiscHARGE MEASUREMENTS.—Made from concrete highway bridge three-fourths
mile below gage or by wading.

CBANNEL AND coNTROL.—Composed of shifting sand.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year and period 1912-
1915, 4.9 feet, crest of flood of February 11, 1915 (discharge determiuned from
extension of rating curve, about 7,000 second-feet). No flow for seversl months
each year.

Diversions.—Several small canals divert water for irrigation in Mission Valley,
above station; see San Luis Rey River at Bonsall. Water is also pumped from
wells at various points in the valley. Record at this station shows amount of
water wasted into Pacific Ocean.

RecuraTiON.—None.

Accuracy.—Gage-height record not reliable; determinations of discharge w*thheld.

Discharge measurements of San Luis Rey River near Oceanside, Cal., during the year
endmg Sept. 30, 1915.

i G Dis- Gy Dis-
Date. Mado by— heii%&;. charge, || Date- Made by— heig] ¢.|{charge.
Sec.ft.
Dec. 14 0.0 || Mar. 26 | F. C, Ebert
Jan. 23 b.2| Apr. 7 |..... do. ..
25 1.8 18 [ D.
30 1,470 27 | W. T, Tsbeli. .
Feb. 5 325, || May 6| W.D, McFadden
14 722 16 | F. C, Ebert
27 296 July 6 |..... d
Mar. 11 |. 345 .

o Temporary gage on left bank opposite original gage and at same datum.
b Estimated.

AGUA CALIENTE CREEK NEAR WARNER SPRINGS, CAL.

Locarton.—In San Jose del Valle grant, San Diego County, about a mile rorthwest
of Warner Springs.

DRAINAGE AREA.—19.2 square miles (measured on topographic maps).

RECORDS AVAILABLE.—February 5, 1913, to September 30, 1915, when stt'tlon was
discontinued. Discharge measurements only.

Gace.—Vertical staff on left bank just above artificial control. Original gage was
washed out March 6, 1914, and new gage installed March 24, 1914, at independent
datum.

D1scHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL. —Shlftlng sand.

Diversions.—None.

REecuLATION.—None. .

Discharge measurements of Agua Calients Creck near Warner Springs, C’al., during the
year ending Sept. 30, 1915.

[Made by W. J. Isbell.]

Gage | Dis- Gage | Dis- i Gag? | Dis-
Date. height. | charge. Date. height. | charge. Date. . helgl +. | charge.
Sec.-ft. Feet. | Sec.-ft. Feet, | Secft.

.2 || May22......... 1.50 13 Aug. 5 1.23 0.7

AN Jay 1......... 1.29 2.0 1.23 .6

.3 16 eon.en 1.23 L1 Lel .5

9.4 2...... 1.23 .8 1.22 .4

8‘ls. 2 200 e, 1.25 .6 .27 .5

a Gage washed out.
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CANADA VERDE CREEE NEAR WARNER SPRINGS, CAL.

LocarroN.—At mouth of canyon in San Jose del Valle grant, 1} miles southeast of
‘Warner Springs, San Diego County.

DRAINAGE AREA.—2.8 square miles (measured on topographic maps).

Recorps avamaBLe.—February 5, 1913, to September 30, 1915, when station was
discontinued; discharge measurements only.

Gage.—Vertical staff on right bank at mouth of canyon.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—(Composed of shifting sand.

Diversions.—None.

Reguration.—None.

Discharge measurements of Canada Verde Creek mear Warner Springs, Cal. dumng the
year ending Sept. 80, 1915.

{Made by W. J. Isbell.]

Gage Dis- Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Fect. | Sec.-ft. Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct.16......... 1.66 0.2\l Apr. 3......... 1.64 1.7 || July22......... 1.15 0.7
Dec.15......... 1.73 4 19 ........ 1.45 1.4 UL Sevennannn .95 1
S R 1.70 4| May22......... 1.54 4.6 29 ceeanann 1.00 2
Feb. 5..c.o.... 1.88 1.4 June24......... 1.03 .1

WEST FORK OF SAN LUIS REY RIVER! NEAR WARNER SPRI™GS, CAL.

Location.—In the SW. § sec. 15, T. 10 8., R."2 E., in San Jose del Valle grant, about
2% miles above junction with San Luis Rey River, and 7} miles northwest of
‘Warner Springs, San Diego County.

DRAINAGE AREA.—25.6 squaré miles (measured on topographic maps).

RECORDS AVATLABLE.—January 25, 1913, to September 30, 1915, when station was
discontinued.

Gage.—Sanders & Rising water-stage recorder on left bank near mouth of canyon,
with staff in two sections fastened to tree on same bank about 49 feet upstream.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL—DBed composed of shifting sand. A concrete control has
been built across channel just below gage, but accumulation of send caused slight
changes in stage-discharge relation. ’

ExTrEMES OF DISCHARGE.—Maximum stage during year occurred February 11, when
water-stage recorder was not in operation; mean daily dischargs, estimated 365
second-feet. No flow during October and Novemiber.

1913-1915: Maximum stage recorded, 4.37 feet February 19, 1914 (discharge;
580 second-feet). No flow for several months each year.

DiversioN.—None.

REecurnATION.—None.

Accuracy.—Results fair. Discharge determined by interpolation batween measure- |
ments, from rating curves covering short periods, and by indirect method for
shifting control. For high stages in January, February, and March, when gage-
height record was missing, discharge was estimated as 25 per cent of the flow of
San Luis Rey River near Mesa Grande.

1 Local name Rincon Creek.
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Diischarge measurements of West Fork of San Luis Rey River near Warner Springs, Cal., -
during the year ending Sept. 30, 1915.

[Made by W. J. Isbell.} .
Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge Date. height. | charge. Date. heiagglt. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
2,67 19 2.51 5.
2.54 17 2.53 4.7
2,97 62 2.50 2.4
3.38| 159 2.45 |, 21
3.24 120 2.41 1.5
3.06 79 2.35 1.0
2.94 52 2.31 .6
2.80 31 2.29 .4
2,70 22 2,20 a, 06
2.63 20 2.20 a,05
2.56 8.8 2.28 .2

a Float measurement; coefficient, 1.00.

Daily discharge, in second-feet, of West Fork of San Luis Rey River near Warne* Springs,
- Cal., for the year ending Sept. 30, 1915.

DORONIROND BOBOBOROND RODORODOND  DODD DD bt pmd b bl ok ol fd e ek et e et

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July Auz. | Sept.
0.1 0.8 68 100 23 123 36 5.5 1.5 0.
.2 .8 260 125 23 103 36 5.5 1 .
.2 .3 125 90 23 95 22 5.5 1 .
.2 .8 55 66 22 104 22 5 1 .
.2 1.0 50 66 19 260 22 5 1 .
.2 1.0 38 66 19 155 20 4.5 .9
.2 .8 34 63 19 182 20 4.5 .9
.2 .8 30 63 19 215 20 4.5 .8
.2 .8 105 63 19 155 20 4 .8
.5 1.0 365 63 19 145 20 4 .7
. 10 .8 385 63 18 155 19 . 8.5 .7 .
.5 1.0 170 63 18 105 18 3.5 .6
.2 .8 106 63 18 95 17 3 .6
.2 .8 80 63 17 90 17 3 .6
.1 .8 70 57 17 85 16 2.5 .5
.2 .3 50 57 17 75 16 2.5 .5
.5 .8 50 57 14 130] 15 2.5 4
.5 .8 52 39 14 150 14 2.5 .4
.5 .8 46 39 14 85 13 2.5 .4
.5 .8 46 38 14 55 12 2 .4
.5 1.0 46 34 28 45 11 2 .3
.5 8.5 46 29 80 45 10 2 .3
2.5 5.5 46 29 64 45 9 2 .2
. Lo 5.5 46 29 93 45 9 2 .2
.8 20 36 39 8.5 2 .1
.8 24 72 38 8 2 .1
1.0 24 73 3| 75 L5 .6
.8 24 74 36 7. 1.5 .2
.8 33 68 36 6.5 1.5¢ .1
.8 33 122 36 6 1.5 .1 .
.3 b ) IR 36 |-eenennn 1.5 D B PO

Note.—No flow Oct. 1 to Nov. 30.
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Monthly discharge of West Fork of San Luis Rey River mear Warner Springs, Cal. far
the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off |, ..,
Month. | (totalin racy.
Maximum. | Minimum. | Mean. acre-feet).
0.0 0.0 0.0 0
.0 .0 .0 0
2.5 .1 .52 32
365 .3 24,1 1,480 | C
385 30 95.1 5,280 | C
125 24 52.1 3,200 | B
122 14 37.5 2,230 |
260 33 96.6 5,940 | C
36 [ 15.9 946 | C
y 5.5 L5 3.06 188 | D
August............llC femm e 1.5 .1 .55 34
September. ... ....o i e, .2 .1 16 10
The PeaT. . .o et 385 .0 26.7 19, 300

CARRIZO CREEK NEAR WARNER SPRINGS, CAL.

LocaTtroN.—At mouth of canyon, near southern boundary of Valle de San Jose grant,
San Diego County, 2,000 feet above junction with Susanna Creek, about 73 miles
southwest of Warner Springs.

DRAINAGE AREA.—4.9 square miles (measured on topographic maps).

RECORDS AVATLABLE.—January 24, 1913, to September 30, 1915. when station was dis-
continued (discharge measurements only for the year 1912-13).

Gace.—Staff in two sections fastened to cottonwood tree on right bank; read al.out
twice a week by hydrographer of Volcan Land & Water Co.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Bed composed of shifting sand. Timber control installed

June 16, 1913. .
EXTREMES OF DISCHARGE.—Maximum stage during year not known; rraximum mean

daily discharge, estimated at 50 second-feet February 11. Minimum stage
recorded, 2.45 feet August 19 (discharge, 0.1 second-foot).

1913-1915: Maximum stage not known as record is incomplete. Maximum
mean daily discharge, estimated at 68 second-feet February 21, 1914; minimum
discharge, estimated 0.1 second foot each year.

Drversions.—None.

RecuratioN.—None.

Accuricy.—Gage was read twice a week until June 30 and only on deys of discharge
measurements after that date. Discharge for days for which nc readings were
reported interpolated between measurements and estimated by comparison with
record of flow of West Fork of San Luis Rey River near Warner Springs. : Re-
sults poor.

y
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Discharge measurements of Carrizo Creck near Warner Spmngs, C'al., dunng the year
ending Sept. 30, 1915.

Gage Dis- s | Dis-
Date. Made by— height. | charge. .| charge.
Feet, | Secft. Secft.
Oct. 16 | W.J, Isbell 2.53 0.1 10
2.55 .2 3.5
2.60 .8 .
2.57 .4 .3
2.70 2.0 .3
2.93 9.2 .3
3.05 17 .2
2.85 6.6 .3
2.80 4.8 .3
2.69 2.4 .1
2.67 2.1 .1
.| 2.65 1.8 .2

Daily discharge in second- feet of Carrizo Creek near Warner Spm'ngs, Cal., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. |" Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Ave. | Sept.
0.1 0.6 0.2 0.8 3 10 2.5 5 2.5 0.5 0.2 0.1
.1 .6 .2 81 10 14 2 4 2.5 .5 .2 .1
.1 .6 .4 .5 5 17 2 3.5 2 .5 .2 .1
.1 .6 .6 .8 2 14 2 5 2 .5 .2 .1
.1 .6 .7 .8 2 10 2 13 2 4 .3 .1
.1 .6 W7 .6 2 6.5 2 8 2 .4 .3 .1
.1 -4 .7 .4 2 6.5 2 9 2 .4 .3 .1
.1 .4 W7 4 2 6 2 10 2 .4 .3 .1
.1 .3 1.0 B2 55| 2 4 2 .3 .3 .1
.1 .3 1.5 7| 40 5 2 3.5 1.5 -3 .3 .1
.1 .2 10| .81 50 5 2 3.5 1.5 .3 .3 .1
.1 .2 .8 017 5 2 3.5 1.5 .3 .3 1
.1 .2 .8 7 9 5 1.5 3.5 1.5 .3 .3 .1
.1 .2 .8 .6 9 5 1.5 3.5 1.5 3 .3 .1
.1 .2 .8 .6 9 4.5 1.5 3.5 1.5 3 .3 .1
.1 .2 .8 .5 8.5 4.5 1.5 3.5 1.5 .3 .2 .1
.1 .2 .8 .5 8 4 1.5 3.5 1 .3 .2 .1
.1 .2 .8 .4 7 4 1.5 3.5 1 .3 .1 .1
.1 .2 .8 .4 6.5 3.5 1.5 3 1 .3 .1 .1
.1 .2 .8 .4 6.5 3.5 1.5 3 .9 .3 .1 .1
.1 .2 .8 .5 6.5 3 2 3 9 .3 .1 .2
.6 .2 .81 1.5 6.5 25| 2 3 .8 .3 .1 .2
.1 .2 .8 1.5 6.5 2.5 2.5 3 .8 .3 .1 .2
.1 .2 .8 1.5 6.5 2.5 2.5 3 .8 .3 .1 .2
.2 .2 .5 2.0 8.5 2.5 2.5 3 .7 .3 .1 .2
.3 .2 .3 .8 6.5 2.5 2.5 2.5 N .3 .1 .2
.4 .2 .5 .6 5 2.5 2.5 2.5 .6 .3 .1 .2
.5 .2 .8 4 4 2.5 2.5 2.5 . .3 .1 .2
.6 .2 .81 35 2.5 2.5 2.5 .6 .3 .1 .2
.6 .2 51 20 2.5 5 2.5 .6 .3 .1 .2
-3 SO 3007 2.5 [cenenan 2.5 enanen .2 I

NoTE.~Discharge determined asfollows: Dec. 10 to Apr. 29, from a fairly well-defined rating curve; for
the remainder of the ar, directly from current-meter measurements or by comparison wit record of .
flow of San Luis Rey iver near Warner Springs. See ““Accuracy’’ in the station description.
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Monthiy discharge of Carrizo Creek near Warner Springs, Cal., for the year ending Sepl.

30, 1915.
Discharge in second-feet. Run-off e
Month. (total in ragg-
Maximum. | Minimum. | Mean. acre-feet).
OCtODOT e van e e .6 0.1 0.20 12
November. . .6 .2 .30 18
December. 1.5 .2 .70 43
January... 35 -4 2.78 171 | D.
February 50 2 8.95 | 497 | D,
March. ... 17 2.5 5.37 | 330 | D.
April.. . 5 15 2.10 | 125 | D.
May....... 13 2.5 4.16 256 | D.
June. LI 2.5 .6 1.35\ 80 | D.
July..... .5 .2 .34 21
August. . 3 1 19 12
September. 2 .1 13 | 8
The year. ... ouuueneee i iiaiaaaaaan 50 .1 2.17 1,570

SUSANNA CREEK NEAR WARNER SPRINGS, CAL.

LocaTtion.—At mouth of canyon, near southern boundary of Valle de San Jose grant,
San Diego County, 1,000 feet above junction mth Carrizo Creek. and about 7}
miles southwest of Warner Springs.

DRAINAGE AREA.—4.6 square miles (measured on topographic maps).

RECORDS AVAILABLE.—Febraury 1, 1913, to September 30, 1915, when station was
discontinued (discharge measurements only for year 1912-13).

Gace.—Staff bolted to upstream side of left bridge abutment; read about twice a
week by hydrographer of Volcan Land & Water Co. )

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Bed composed of shifting sand. July 14, 1913, a plank
was placed horizontally between abutments of bridge for a coﬁtrol

EXTREMES OF DISCHARGE.—Maximum stage during year is not known; maximum
mean daily discharge, estimated at 70 second-feet February 11. No flow October
1 to December 16. .

1913-1915: Maximum stage not known as record is incomplete. Maximum
mean daily discharge, estimated at 70 second-feet February 21, 1914, and Feb-
ruary 11, 1915. No flow for saveral months each year.

DrveErsions.—None.

RecuraTiON.—None.

Accuracy.—Gage read about twice a week until June 30 and on days of discharge
measurements after that date. Discharge for days on which gag> was not read
were estimated by interpolation or by comparison with record of flow of Carrizo
Creek and West Fork of San Luis Rey River. Results poor. . .

Discharge measurements of Susanna Creek near Warner Springs, Cal., during the year
ending Sept. 30, 1915.

Gage Dis- Gage Dis-

. Date. Made by— heig t. charge. Date. Made by— height. | charge,
Feet, | Secft. . Feet, | Secft.
0.50 0.9 | May 8| W.J. Ishell............ 1.20 27
.46 .4 14 | R. W, 87 13

47 .4 {l June 28 | W.J. .54 2.6
.47 .4 || July 10 .50 1.2
.67 5.8 16 |.. 47 .9
.99 18 28 |.. .46 7
.80 10 Aug., 2. .46 .4
.86 11 ! 6 45 W7
.79 10 14 .44 .5
.66 5.5 || Sept. 11 .39 .1
.59 4.3 29 .40 .1

.56 4.2
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Daily discharge, in second-feet, of Susanna Creek near Warner Springs,.Cal., for the
° year ending Sept. 30, 1915.

Pk ot ok ok ok ek fd b ek et el ek et ek e ek ek e bk bt el e e RO RD DO RS RO RS RO

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Auz. | Sept.
B R PP, 0.4 8 10 6 15 6.5 2 0.4 0.
.4 25 12 5 12 6.5 2 .4
.4 16 10 5 11 6 2 .4
3 11 10 5 15 ‘6 2 .5
.4 9 11 5 30 6 1.5 .6
.4 7 1 5 20 6 1.5 LT
.4 6 11 4.5 23 [ 1.5 N
.4 5 12 4.5 27 5.5 1 g
.4 5 13 4 15 5 1 .6
.4 55 13 4 10 5 1 .6
.4 70 12 4 9.5 4.5 1 .6 .
.4 26 1 4 10 4 1 .5 .
.4 18 10 6 12 3.5 1 b .
.4 18 10 7.5 13 3.5 .9 .5
.4 18 9 6 13 3.5 .9 .5
........ .4 11 9 5 12 3.5 .9 .5 .
0.1 .4 10 9 4 12 3 .9 .5 .
.5 .4 10 8 4 11 3 .9 .4 .
1.0 .4 9 8 4 11 3 .9 .4 .
.9 .4 9 8 4 10 3 .8 .4 .
.9 .4 9 7 5 10 2.5 .8 .4 .
.8 1 8.5 [ 5.5 9 2.5 .8 .4 .
.8 1 8.5 6 6.5 9 2.5 .8 .4 .
.7 4 8.5 6 6.5 9 2.5 .8 .4 N
.6 3 24 5.5 6.5 9 2.5. .7 .3
b .4 2 5.5 6.5 8 2.5 .7 .3
.4 1.5 6 6 7.5 2.5 .7 .3 |
.4 5 6 6 7.5 2.5 .7 .3
.4 50 6.5 6.5 7 2.5 7 .3
.4 30 6.5 15 7 2.5 .6 .3
.4 8 6.5 | ....... 6.5 |...aaot .5 I 15 (R,

NOTE,—Dis}aharge determined from rating curves defined as follows: Dee. 17 to Feb. 2, pocrly defined;
Febh. 3 to Mar. 28 and May 6 to June 24, fairly well defined; Mar. 29 to May 5, poorly defined. No flow
Oct. 1to Dec. 16. See ““ Accuracy’” in the station deseription.

Monthly discharge of Susanna Creek near Warner Springs, Cal., for the year ending
, Sept. 30, 1915. :

Discharge in second-feet.
Rur-oft |,
Month. (totclin rgg;:
Maximum. | Minimum. | Mean, | 2ere-et).
October. ..o 0.0 0.0 0.0 0
November.......ooovoiiiiiiiiiiiiiiannas .0 .0 .0 0
Docember.......cocerviiniiiaaa. 1 .0 .28 17| D
JANUATY - e coeco v ciaee e ceaeeannnn 50 o4 3. 67 226 | D.
LI EY o PN 70 5 15.4 855 | D.
Mareh....ooouini i 13 5.5 8.85 R 544 | D.
April. ... - 15 4 5. 55 330 | D.
A e e e et 30 6.5 12.3 756 | D.
JUDG.ee e 6.5 2.5 3.93 234 | D.
July... .- R 2 .5 1.05 65
Angust. ... .7 .3 .46 28
September.. ... cvniii i .2 .1 12 7
iy TR U 70 .ol 4.23 3,060
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MATAGUAL CREEK NEAR WARKER SPRINGS, CAL.

Locatron.—In the SE. 1 sec. 28, T. 11 8., R. 3 E., San Diego Ccunty, in Valle de
San Jose grant, near mouth of canyon, and about 5 miles southwest ¢f Warner
Springs.

DRAINAGE AREA.—9.2 square miles (measured on topographic maps).

RECORDS AvAILABLE.—Nnvember 16, 1912, to September 30, 1915, wl en station was
discontinued (discharge measurements only for year 1912-13).

GaGE.—Depth of water over a reference hub in pool above control is rreasured about
once a week by hydrographer of Volcan Land & Water Co.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Channel composed of shifting sand. A timber control has
been constructed just below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year not known; raximum mean
daily discharge for year, estimated as 75 second-feet February 11; minimum
stagerecorded, 0.15 foot October 20 (discharge, 0.2 second-foot).

1912-1915: Maximum stage not known; record incomplete; moximum mean
daily discharge, 125 second-feet (estimated) February 21, 1914; minimum dis-
charge, 0.2 second-foot (estimated) September, 1914.

Diversions.—None.

REecuLATION.—None.

Accuracy.—Gage read only once a week; discharge for days on which gage was not
read interpolated between measurements or estimated by comparison with
records on West Fork of San Luis Rey River and Carrizo Cree% near Warner
Springs. Results poor. -

Discharge meusurements of Matagual Creck near Warner Springs, Cal., during the year
ending Sept. 30, 1915.

i -
Date. Made by— hﬁi’g 4 cl?afze_ Date. Made by— poage d})aﬁ,e'
Feet. | Sec.-ft. Feet. | Secft.
oct. 0.18 0.3 || Apr. 17 0.58 3.8
Nov. .20 5| May 8 .98 20
Dec. 23 8 14 ‘5| 10
‘% 29 || Tune 28 ‘56 3.4
Jan. .23 L7 || Jady 10 | .39 1.8
oy ‘6 16 ] ‘34 13
Feb. 310 27 | R AN
93| 16 || Aug O 136 L5
79 8.7 14 '35 13
Mar. 83 11 19 .2 r
g0| 11 27 136 13
64| 5.3 Sept. 11 32 7
Apr. 63 45 2 78 BN
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Daily dwcharge, sn gecond-feet, of Matagual Creek near Warner Springs, Ccl., for the

year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June | July. | Ang. | Sept.
. \ y

0.3 0.8 0.6 0.7 10 20 5 15 8 3 L5 1

.3 .8 2,6 .71 30 15 4 10 8 3 1.5 1

.3 .6 .6 L7020 all | a4,5 al2 | a8 3 1.5 1
a3 .6 .6 .7 | 610 11 4 15 8 3 1.5 .9
.3 5 .6 a7 5 11 4 25 7.5 2.5 L5 .9
.3 4 .5 .7 5 11 4 20 7.5 2.5 1.5 .9
.3 a3 .5 .7 4 11 4 20 7 2.5 1.5 .8
.3 .3 a.b a7 4 1) a4 a20 7 2 1.5 .8
.3 .3 1.0 T a4 11 4 15 6,5 2 al, 5 .8
.3 .3 L5 e 7| 60 all 4 15| a6.5| o2 1.5 .7
) 3 .3 .4 1.0 T 07 11 4 15 6 2 L5 a7
120 . .3 4 .8 L7130 11 4 12 5 .2 1.5 o7
| .3 o .8 .71 916 all {- 4 11 4.5 15 1.5 W7
| SN a3 a.4 a8 6 14 10 4 alQ | a4 1.5| al.5 .7
.3 .4 .8 .6 @12 9 4 10 4 1.5 L5 .7
a3 a. 4 B8 .6} 11 9 4 10 4 al.5 1 .8
.3 4 .8 .64 10 81 o4 10 4 L5 .9 .8
.2 .4 .9 a.6 9 8 4 10 4 1.5 .8 .8
.2 4 .9 .6] a8.5 7 4 10 4 L5 a7 .8
.2 4 .9 .6 9 7 4 9 4 L5 .7 .8
.2 4 29 1 9.5 6 5 9 4 1.5 .8 .8
.8 .5 .9 2 210 6 5 9 3.5 L5 .9 .8
a3 .5 .9 2 10 6 5 9 3.5 L5 1 .8
.3 .5 .9 2 10 6 5 9 3.5 1.5 1 .8
.3 .5 31 3 10 6| 5 9l 35| L5| 1 .9
.3 5 4] e8| 10 6| 5 9| 3.5 L5| L5 9
.5 .5 .5 .6 | a10 6 8 9 3.51 sl.5| aLb .9
.7 ab .8 7 8 6 5 91 ad.b 15 15 »9
.8 5| a8 55 5 5 9{ a3.5 L5 L5 a9
.8 5 .61 35 5| 10 8 3.5 1.5 1.5 .9
Bl .41 10 a5 |..... 81l....... 1.5 L8 feciannn.

a Gage read on this day.

Monthly dwcharge of Matagual Creek near Warner Springs, Cal., for

Sept. 30, 1915.

the yrar ending

Discharge in second-feet.
Rur-off | Accu
Month. (totasin racy.
. Maximum. | Minimum. | Mean, | 8Cre-feet). y
0.8 0.2 0.37 2
.8 .3 .46 27
1.5 o4 .75 46
55 .6 4.25 261 | D.
75 4 15.1 891 D.
20 85 8.94 550 1 D.
10 4 4,55 271 | D.
25 8 12.0 738 | D.
8 8.5 5.10 304 | D.
3 1.5 187 115 | D.
L5 T 130 8 | D.
Lo 9 ~83 49
75 .3 4.56 3,300
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ESCONDIDO MUTUAL WATER CO.’S CANAL NEAR NELLIE, CAL.

Locarion.—In the SW. 3 NW. 1 sec. 33, T. 10 8., R. 1 E., 500 feet t'elow intake on
left bank of San Luis Rey River, about 3% miles above Rincon Indian Reser-
vation, 4 miles southwest of Nellie, San Diego County, and 15 miles northeast of
Escondido.

Recorps avamaBLe.—October 1, 1896, to September 30, 1915, except that there
are no tecords for the years ending September 30, 1902 and 1904.

DiscrarcE.—November, 1896, to August, 1909, a weir in the wooden flume, about
200 feet below the sand box at the intake, was used. The weir consisted of
a l-inch board, held in position by guides fastened to the sides of the flume.
Different widths of boards, ranging from 6 to 12 inches, were uved during this
period. The head on the weir was read by holding a foot-rul> on the crest.
January 1, 1910, to August 1, 1914, except December 1, 1912, to May 4, 1913,
the weir was at the lower end -of the sand box. The crest length was 6 feet and
there was one partial end contraction. The head was measurel from the top
of a stake set level with the crest and 2 feet upstream. Decerrber 1, 1912, to
May 4, 1913, observations were made over a 4 by 6 inch timber 1aid on its 4-inch
face in a straight section of the concrete canal opposite the zanjero’s house at
the tunnel camp about two miles below the intake. The length of the weir was
65 inches and the head was measured from the top of a stake set level with the
crest and 4 feet upstream. Recently Mr. E. R. Bowen developed rating curves
for the various crude weirs which have been in use and recomputed past records.
The following tables of daily and monthly discharge supersede those published
in previous water-supply papers. ’

CoorerarioN.—Record, as published, was furnished by J. B. Lippincott.

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

Discharge measurements of Escondido Mutual Water Co.’s canal near Nellie, Cal., during
the year ending Sept. 30, 1915.

Date. || Madeby— hetohb.a| charge, | Date. Made by— hgg**g;J e
. Feet. | Sec.t. Feet. | Sec.ft.
June 11 | W. . Isbell............ 0.5 | &9 || July 29 052 0.1
25 d .01 21 Aug. 7 . 5.7
July 2 | 2 7 36| 48
9 81 180 7 30| 35
12 63| 106 7 4l To

24 53| 06

a Head on weir,
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Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canal near Ne'lie, Cal.,
Jor the years ending Sept. 30, 1897-1915.

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

12 | 425| 6.3 | o6
12 | 36 | 62 86
81 31 | 55 | 7.7
851 3.1 | 55 |a7.7
8] 3.1 | 55 | 6.9
85| 3.6 | 55 | 695 .
85| 36 | 55 | 6.2 5.
851 3.6 | 5.5 | 6.2 (3.2 |...... 5.
105 3.6 | 49 | 62 g
1L05] 49 | 49 |91 4
12 | 6.2 | 5.5 lLi19.5 |s23.4 Ja3g1 ls20.2 | 425
12 | 5.2 | 55 |a10.5 |a23.4 [a37.0 |a33.1 | 4.25
12 | 4925] 6.2 |23.4 [023.4 |e38.9 |a37.0 | 425
1.65| 3.6 | 55 |....... a23.4 |037.0 |a35.0 | 3.1
1es| 3.1 | 55 |00 32,0 [a37.0 (8312 | 3.1
14| 36 |156 |....... 420.4 [a35.0 [e33.2 | 3.1
165 3.1 1102 {7138 e21.0 |a31.2 |e27.2 | 81
18| 31 | 94 214 312 [a20.2 |a27.2 | 3.1
165 3.1 | 86 lazs.4 |....... a24.4 [a25.4 | 3.1
2.05| 3.1 | 6.95/a25.4 |-...00 al5.6 |a25.4 | 3.1
2.8 | 31| 55
31| 31| 55
31 | 31| 55
2.551 4.95| 5.5
255|104 | 4.925
.25
. .25
.6
4
1
.0

gNNUIN

o
Goo o5Bme

8
=N

)
©So©

RRs S

8

R
RESRS
© OB D NANWE

§

58
00w

8
8

P . . .2 |a31.2

a23. 4
219.0
21, 0
3 3 . @17.3
25.. A .1 [al5.6

26.. 5 . .1 1a30.2
27 @26, 3
a24. 1
220, 7
al7.0
. .. 6.95 al5.2

a Mean of a, m, and p. m. readings. b No flow in p. m. ¢No flow in a. m,

NotE.—Qage was read once each day unless otherwise indicated. Canal was dry on days fo~ which no
discharge is given, These tables supersede those previously published in water-supply papers,
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Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canal near-Nellie, Cal.,
Jor the years ending Sept. 30, 1897-1915—Continued.

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

PO AN, SHOOS: SUtGitir

B0 PIWOIIW WWW WO

a Mean of a. m. and p. m. readings, b No flow in a. m,.

786°—18—wge 411—6
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Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canai near Nellie, Cal.,
Jor the years ending Sept. 30, 1897-1915—Continued.

Oct.

Nov.

Dec.

Jan.

Feb. | Mar. | Apr.

May.

June.

July.

Aug.

Sept.

a Mean of a. m.

. and p. m. readings.
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Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canal near Nellie, Cal.,
Jor the years ending Sept. 30, 1897-1915—Continued.

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

SOoROeS

NNNNN 0pomon om0

ISR PR PPN

©RRRE

GO00 QoINS CrCACIGIGY  GGnERon

_
Srooo
&

&

o
[~
8

Frns
o
aaaan

a

o

o
afsaaa

,
o

a8

OO OmmmM m@t; MGG

LN
Fsigngnen

cinGien Crercaeiot o
D
=
e
Y]

g

LN

@ Mean of 2. m. and p. m. readings. 2 No flow in p. m.
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Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canal near Nellie, Cal.,
Jor the years ending Sept. 30, 1897-1915—Continued.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6.2 19.4 | 17.5 1 10.2 | 10.2{ 2.55
5.5 19.4 ) 18.4 ] 10.2| 10.2 | 2.05
6.2 19.4 | 18,4} 10.2| 10.2| 2.05
6.2 19.4 | a16.6 | 10.2 8.6 | 2.55
6.2 21.4 | a18.4 | 10.2 7.7 2.55
6.2 21.4 {al9.0 10.2 6.95/ 2.55
6.2 1" 21.4 | el8.4 | 10.2 6.95/ 2.05 |.
6.2 21.4 | @19.4| 10.2 6.95 2.05 |.

10.2 23.4 [ 19.0] 10.2 6.2 2.05 1.
8.6 23.4 [ 2l19.0 | 10.2 6.2 2.05
8.6 13.8 | @18.4 | 10.2 6.2 2.05

11.1 23.4 | al8.4 | 10.2 6.2 2.05

111 23.4 | @l18.4 | 10.2 6.2 2.05

11.1 21.4 | al0.2 | 10.2 6.2 2.05

16.6 21.4 { ¢10.2| 10.2 6.2 2.05

19.4 23.4 | 210.2 | 10.2 6.2 2.05

12.0 21.4 | a10.2 | 10.2 6.2 | 2.05

X7 IR I X 10.2| 6.2] 2.05
....... 10.2 6.2 2.05 (.
....... 10 2 5.85 2.05
10.2 5.85! 2.05
10.2 55| 2.05|.
10.2 491 2.05
10.2 4.25 2.05
10.2 4.25).......
10.2 3.6
10.2 3.6
10.2 3.1
10.2 3.1
10.2 3.1
10,2 |.......
6.4 7.5 [eeanan
6.4 75 3.0
6.4 7.5 3.0
64 7.5 30
6.4 7.5 3.0
6.4 7.5 2.3
64| 7.5| 2.3
6.4 7.5 1.7
6.4 7.5 1.7
6.4 7.5 1.7
6.4 7.5 1.7
64| 75| 12
6.4 7.5 1.2
6.4 7.5 1.2
6.4 7.5 1.7
6.4 7.5 2.3
6.4 7.5| 23
6.4 7.5 2.3
6.4 7.5 1.7
6.4 7.5 1.7
6.4 7.5 1.7
6.4 5.4 1.7
6.4 5.4 1.7 1.
6.4 5.4 1.7 .
6.4 5.4 1.2
7.5 5.4 1.2
7.5 5.4 1.2
7.5 4.6 1.2
7.5 4.6 1.2
7.5 eenans 1.2
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Daily discharge, in second-feet, of Escondido Mutual Water Co.’s canal necr Nellie, Cal.,
Jor the years ending Sept. 30, 1897-1915—Continued.

Aug. |Sept.

7,

Jul;

May. | June,

- N T PN O o

Apr.

Mar,

Feb.

Jan.

Dec.

o Moan of a. m. and p. m. readings.

Nov.

Oct.

Day.

i
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ady discharge, in second-feet, of Escondido Mutual Water Co.’s canal near Nel'ie, Cal.,
Jor the years ending Sept. 80, 1897-1915—Continued.

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

R 6.7 24.2] 33.5| 16.5 9.8 6.4
5.0 6.41 24.2| 33.5| 18.5}| 12.3 6.4
3.5 6.2 24.2| 33.5| 18.5 6.4 6.4
3.4] .8.0| 24.2] 33.5| 16.5 6.4 6.4
4.1 9.21 29.0| 33.5| 16.5 6.4 6.4
3.5 7.71 33.51 33.5] 16.5 6.4 6.4
3.7 7.7| 3357 3351 16.5 6.4 6.4
3.5 7.7 38.5) 33.5| 16.5 6.4 6.4
3.5) 10.1| 33.5{ 33.5} 16.5 6.4 9.8
3.5 9.8 33.5| 33.5| 16.5 6.4 9.8
5.6 9.8 | 8.5 13.7] 16.5 6.4 9.8

22.6 9.8 33.5| 11.3| 12.3 6.4 9.8
10.4 9.8 33.5| 11.3} 16.5 6.4 9.8
6.7 9.8 33.5| 11.3] 16.5 6.4 9.8
5.6 9.8 | 33.5( 11.3§ 13.7 6.4 9.8
5.4 9.8 33.5| 11.3} 13.7 6.4 9.8
10.7 9.8 33.5 . 13.7 6.4 9.8
25.8 9.8 83.5| 11.3| 16.5 6.4 9.8
19.5 9.8 33.5| 11.31 16.5 6.4 9.8
18.1 9.8 | 83.5] 11.3| 12.3 6.4} 19.5
16.5 9.81 33.5! 11.3| 16.5) 6.4} 19.5
13.7 9.841 33.5| 11.3| 16.5 6.441 22.6
12.0 | 24.21{ 33.5} 11.3| 16.5 6.4 22.8
10.4} 14.71 33.5| 11.3| 15.1 6.4 22.6
8. 32.71 38.5| 11.3}| 15.1 6.4 | 22.6
8.3 33.5¢ 33.5| 16.5| 12.3 6.4 22.6
9.2} 21.8| 33.5| 16.5| 12.3 6.4 | 21.8
9.2 27.4| 33.5| 16.5] 16.5 6.4 | 21.8
7.7] 33.5|....... 16.5 ¢ 16.5 6.4 22.6
7.7) 33.5|....... 16.5 ] 12.3 6.4] 22.6
7.51 33.5 |.ae.... 16.5 |ecuannn 6.4 f.......

Monthly discharge of Escondido Mutual Water Co.’s canal near Nellie, Cal.. for the
years ending Sept. 30, 1896-1915.

Dischargein second-
feet. Run-off
Month. (totalin
. acre-feet).
Maximum. | Minimum.
1896-7. .
OCHODET. - icaeeaeenaneraancccamascaamnoaneacecrcsasaanannnacnen 12.0 0.85 159
19.45 3.1 274
15.6 4.25 438
35.05 8.2 997
37.0 19.45 1,341
40.85 5.5 1,424
87.0 12.0 1,174
8.6 2.05 210
.0 .0 ' 0
.0 .0 0
.0 .0 0
.0 .0 0
40.85 .0 6,017
. 1897-8. .
%ctoberﬁ.......... ........... PO .(0) .8 8
OVEIIDEL. - - 4 e cacaenceaaecasaccanasacenaasasennaeaennnaaaeenanaaan . .
December (28 AaYS) - e c e nmuemaeenaaneeeaaee e aaeciaenaeenaaannan 12.0 3.1 392
%ﬁmﬂm;% ABYE) - - e ;{;g 13'3 1’3%?
SR 37.0 9.4 1,193
13.8 7.7 851
.0 .0 Q
.0 .0 0
.0 .0 0
.0 - .0 [1}
.0 .0 0.
The §ear. .« ettt aaeae e aaaaaanan 48.8 .0 3,881
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Monthly discharge of Escondido Mutual Water Co.’s canal near Nellie, Cal., for the
years ending Sept. 30, 1896-1915—Continued.

Discharge in second-

feet. Run-off
Month, (tot:fal in
acre-feet).
Maximum. | Mininum. )
1898-9.
OCLODRT. - ot 0.0 0.0 0
Novembe .0 .0 0
December..... .0 .0 0
January (16 days). 6.95 3.6 158
...... 85.05 3.6 608
March (30 days) 39.0 4.25 717
April (19 days).. 12.9 4.25 282
Yeoeoreonn .0 .0 0
June... .0 .0 0
July..... .0 .0 0
August... .0 .0 0
September.. ... .o e i .0 .0 0
The year .......ccc..... P 39.00 .0 1,765
.0 .0 0
.0 0 0
.0 .0 0
21.45 4.9 498
7.3 3.6 351
15.6 3.9 356
25.4 3.1 438
3L.2 4.95 360
.0 .0 [}
.0 .0 0
.0 .0 0
.0 .0 [}
THE FOAT . - e evneneenenmnnaaraacaanamaamaeeancennnnannannnn 3L.2 .0 32,003
1900-1
L0774 .0 .0 0
November (15 days) ....... 21.45 1.85 208
December (10 days) ........ 3.6 3.1 66
January (26 days). .eceeun... 25.35 3.1 653
February (10 days) ............ 33.1 12.0 542
March (23 days) 25.35 11.1 846
20.5 14.7 . 396
.0 .0 0
.0 .0 0
A .0 .0 0
ugust .0 *.0 1]
Seplember. ...t famaen .0 .0 (]
The Fear - - ceneee e iei it arre s 33.1 .0 2,795
1902-3.
OCtODET. v uesanstememca ettt ce et aaaaaas .0 .0 0
November (3 days) 6.5 2.5 28
Dooember (4 days)........ccomrmunieriiniiianne 22(3)'5 2.0 ; sg
January . . 3.6 35
February. 27.25 5.5 1,270
arch......... 27.25 13.35 1,310
ril (22 days) 27.25 5.5 1,014
ay (9 days). . 27.25 10.2 230
J .0 .0 [1]
.0 .0 0
.0 .0 0
.0 .0 0
27.25 .0 4,237
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Monthly discharge of Escondido Mutual Water Co.’s canal near Nellie, Cal., for the
years ending Sept. 30, 1896-1915—Continued.

Discharge in second-
feet. Run-off
Month. (total in
acre-feet).
Maximum. | Minimum.
0.0 0.0 0
?) .0 g
.0 0 0
.0 .0 N 0
28.3 15.6 1,138
28.3 27.2 1,821
27.25 15.6 676
.0 .0 0
.0 .0 0
.0 .0 0
.0 .0 0
©28.3 0 -3,435
. .0 .0 0
. .0 .0 0
December. ..... . .0 .0 0
January (14 days). . . 25.35 8.6 448
February (27 days).. . 27.25 10.2 1,192
k{a:%h (8 days). .. 27. (2)5 10.3 283
"""" 0 0 0
N} .0 0
.0 .0 0
0 .0 0
.0 .0 0
27.25 .0 1,922
October (18 days)................ e e 7.7 3.1 128
NOvermber (8 ABYS)u. o oot e e ae e e neana 15.6 8.6 64
December (30 AaYS)aun .o n et e et e e e e eaaaan—- 25.35 12.0 1,056
JanUALY (4 QaFS) - - oottt e —aaan 24.3 12.0 153
B0 33 N o .0 .0 0
ilarﬁh T .g .g 8
4 1 PPN . .
:];Lfl;y [ o ) PR %83 é 55 ggi
L 11T PR A X
........................... 5.5 " 5.5 65
.0 .0 0
.0 .0 0
25.35 .0 2,247
.0 .0 0
9.0 8.6 88
13.35 8.1 588
PEN Y s L) N, 14.7 9.8 612
February (25 Aays) - oo o ot i 12.0 5.5 299
ilmrflh [ 5 gg lg. g ;’ﬁ
B e eI 12.0 7.7 622
JUNE (4 ABYS) . it eiie ittt aaaana . 7.7 7.7 53
Mrg A R
SOPOIIDEL oo oo on oo oo i, .0 .0 0
THE FORT . « e eeeeneenmeenseeae e e e e emmeem e eaaeeameaneennans 14.7 | .0 3,408
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Monthly discharge of Escondido Mutual Water Co.’s canal near Nellte, Cal., for the
years ending Sept. 30, 1896-1915—Continued.

Discharge in second-

eet. Run-off
Month. (totalin
. acre-feet).
Maximum. | Minitrum,
1908-9.
October. . ......... et iaeeaaaan 0.0 0.0 0
November ( 6 da, 6.95 6.2 7
December. ...... 10.2 6.2 414
January (25 days). 19.45 5.5 544
February (11 days) 23.4 8.6 397
March (22 days). .. 23.4 9.4 852
April (29 days). . 19.45 1.2 798
ay. 10.2 17.2 627
June... 10.2 3.1 363
July (24 days). 2.55 2.05 101
August........ .0 .0 0
September.......... .0 .0 0
23.4 .0 4,173
OCEODRT. & e el .0 .0 0
November. .0 .0 0
December. . . .0 .0 0
January (23 days). 13.0 6.4 502
February.......... .- . 17.3 11.7 797
March (28 d8YS). - oo ceent i 17.3 6.4 754
ﬁprﬂ ....................................... 7.5 6.4 392
AT (20 dBYS) - oo 7.5 4.6 395
R L G ) 3.0 1.2 B 105
Jaly (17 QaYS) . o e e 1.2 .8 32
August (1 days). . oo e 1.2 .8 22
September... ... i .0 .0 0
The Fear. . oot e 17.3 .0 2,999
1910-11
OCtObeT . oo e .0 .0 0
NOVeMbDeT. ... et .0 .0 0
DBCEIMDCT . « <o et e 3.7 2.3 166
JanUATY (23 AaYS). . em et e 19.5 3.0 478
Y PN s T3] Y 20.3 17.3 543
March (29 days). v onneeee e 20.3 17.3 },161
hAiprﬂ [ 20.3 17.3 ,151
7 X0 E- S N 16.5 4.6 469
e .0 .0 Q
.0 v L0 0
.0 .0 0
.0 .0 0
20.3 .0 3,968
0
.0 .0 0
.0 .0 1]
.0 .0 0
12.3 5.4 494
7.5 4.1 305
18.0 11.0 487
25.8 14.4 458
25.8 6.4 1,332
6.4 6.4 12
.0 .0 0
.0 .0 0
.0 .0 0
25.8 .0 3,088
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Monthly discharge of Escondido Mutual Water Co.’s canal mnear Nellie, Cal., for the
years ending Sept. 30, 1896-1915—Continued.

T

Discharge in second-
feet. Pun-off
Month. (total in
acre-feet).
Maximnm. | Minimum,
191213,
L0 15110 T 0.0 0.0 0
NOVOIMDOL. . oottt et e e .0 .0 0
B9 T3 (Y T 4.9 2.1 182
REN LTS o g G T 1 T Y 12.8 3.5 222
ﬁl;?lllary (B5AAYS) oo %g i lg-é 1 3392
................................ .. . . »
ﬁgril (29 days) 2.5 6.1 ]
4 days). 2.5 1.9 16
JunS;.(. ve) .0 .0 fo
July.. .0 0. 0
August. .0 .0 0
. September .0 .0 0
B T N R 23.10 .0 2,960
[0 1o)UY .0 .0 0
November........ .0 .0 4]
December (27 days). 12.3 2.3 240
January (27 days)... 39.7 3.7 676
February (18 days). 40.4 15.8 924
March (28 days).. 42.7 24.2 1,951
gl (o e I
June (13 days). .. 15.8 5.9 ' 230
July.....o.o.... . g . g 8
September... 1111111l 0 ‘0 0
The FOBT - e e e e 42.7 .0 5,932
October............. .0 -0 0
November. .0 .0 0
})ecember (30 days 25. g :é g g;{ls
anuary.... 33. .
Fel 33.5 24.2 1,773
March 33.5 1.3 1,104
April. 16.5 12.3 918
y- 12.3 6.4 412
June. 22.6 6.4 793
July...oooooooooo. 22.6 8.0 750
August .0 .0 0
September. .0 .0 0
The FOar. ..o it 3345 0 7,277

Nore.—These tables supersede those previously published in water-supply papers. Discharge in
columns headed ‘“Maximum’’ or “Minimum”’ corresponds to the maximum or minimum stage recorded

during month.
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SANTA ANA RIVER BASIN.

SANTA ANA RIVER NEAR MENTONE, CAL.

LocatioNn.—In the SW. 1sec. 4, T. 1 8., R. 2 W., San Bernardino County, near mouth
- of canyon, one-fourth mile above Pacific Light & Power Corporation’s plant,
one-half mile above mouth of Deep Creek, and 34 miles northeast of Mentone.

DRAINAGE AREA.—189 square miles (measured on topographic mwap); 182 square
miles at original site above Warm Spring Canyon.

REcorps avaiLaBLE.—July 1, 1896, to September 30, 1915.

GacE.—Vertical staff fastened to a rock ledge on left bank one-fourth mile above
power house; since October 1, 1914, read by E. Givens; prior to that date gage
was just above ford, 11 miles upstream. Several gages at approximately the same
site but at independent datums have been used.

DiscHARGE MEASUREMENTS.—Made from cable just above ford at upper gage or by
wading. )

CHANNEL AND conTROL.—Composed of gravel and boulders; shifts duting high water.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.4 feet at 8 a. m.
February 10 and 11 (discharge determined from extension of rating curve, about
870 second-feet); minimum stage recorded, 5.0 feet September 23 to 30 (discharge,
1 second-foot).

1896-1914: Maximum stage January 1, 1910, when gage was vashed out (crest
height unknown ; mean discharge for day estimated at 8,500 second-feet); minimum
stagerecorded, 2 3feet during parts of every month from October, 1913, to J anuary,
1914 (discharge, 0.6 second-foot).

Diversions.—The intake of the Pacific Light & Power Corporation’s canal is at the
Southern California Edison Co.’s plant No. 2, 24 miles above the gage. The
Greenspot pipe line diverts water for irrigation from the forebay of this canal at
the Mentone power house. From the-tailrace the water is car-ied across Santa
Ang River and used for irrigation.

RecuratioN.—Water is stored on Bear Creek at Bear Valley resevvoir. Southern
California Edigon Co.’s power plants Nos. 1 and 2 are 5} and 2§ miles, respectively,
above the Mentone plant of the Pacific Light & Power Corporation at the mouth
of the canyon.

Accuracy.—Rating curve fairly well defined except for high stages. Gage read only
once a day, usually to tenths. Results only fair.

Discharge measurements of Sante Ana River near Mentone, Cal., duriry the year ending
Sept. 30, 1915.

[Made by F. C. Ebert.]

Gage Dis- Gage Dis- Gage Dis-
Date. height. | charge Date. height. | charge. Date. height. | charge
- Feet. | Sec.t Feet. | Secft
Mar. 25........] 6.80 153 || May 23.. 6.97 177
Apr. 8.0 &2 115 || June 28.° 6. 59 ol
1500000 e 125 || July 15...20000 6.45 73
May 15........ 7.1 240 || Aug.12......007 583 1

e Old gage. b 01d gage read 5.04 feet. ¢ Old gage read 4.98 feet.
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Daily discharge, in feet, of Sania Ana River near Menione, Cal., for the yea- ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May, | June. | July. | Aug. | Sept.
L7 L7 1.8 1.8 198 100 121 198 198 100 | 29 4
17 L7 1.8 1.8 121 100 144 228 100 | 20 4
17 1.7 1.8 1.8 121 100 144 198 228 100 | 29 4
1.7 1.7 1.8 1.8 121 100 170 198 198 100 | 29 4
1.7 1.7 1.8 1.8 121 100 170 198 170 10| 29 4
1.7 1.7 1.8 1.8 121 100 144 198 170 100 | 21 3
1.7 1.7 1.8 1.8 121 64 121 198 170 100} 21 3
1.7 1.7 1.8 1.8 121 64 121 198 170 100} 21 3
1.7 1.7 1.8 1.8 144 64 121 198 170 100 | 21 2.5
L7 1.7 1.8 1.8 870 64 121 | .228 170 100} 18 2.5
1.7 1.7 3.0 1.8 870 64 144 228 170 100 18 2.5
1.7 1.7 1.8 1.8 510 64 170 260 170 100 | 18 2.5
1.7 1.7 1.8 1.8 510 64 170 205 144 100.} 18 2
1.7 1.7 1.8 1.8 510 64 170 260 144 81 18 2
1.7 1.7 1.8 1.8 144 64 144 260 144 72| 18 2
1.7 1.7 1.8 46 144 64 J44 228 14 721 16 2
L7 1.7 1.8 1.8 144 100 144 260 144 64 15 2
L7l 1.7 1.8 1.8 100 100 144 260 144 64| 15 2
1.7 1.7 1.8 1.8 100 100 170 260 144 64| 15 2
1.7 1.7 1.8 1.8 100 100 170 260 121 64| 10 1.5
1.7 1.7 18 1.8 100 100 228 1 260 121 57 5.8 1.5

T 1.7 L7 3.0 1.8 100 100 170 260 121 57 5.5 1.5
1.7 1.7 1.8 1.8 100 144 170 260 121 5.5 1
1.7 1.7 1.8 1.8 100 144 170 198 121 64 5.5 1
1.7 1.7 1.8 1.8 100 170 170 198 121 64 5.5 1
1.7 1.7 1.8 1.8 100 144 170 198 121 57 5.5 1
1.7 1.7 1.8 1.8 100 121 170 198 121 50 5.5 1
1.7 1.7 1.8 1.8 100 121 170 198 100 38 5.5 1
1.7 1.7 1.8 | 330 198 228 198 100 38 5 1
1.7 1.7 1.8} 198 170 198 198 100 38 5 1
L7 ..o.. 1.8 1168 44 ... 198 Jo.....t 38 4 fo.oo...

v
Nore.—Discharge determined as follows: Oct. 1 to Jan. 28, estimated from discharge measirements;
Jan. 29 to Sept. 30, from a fairly well defined rating curve.

Monthly discharge of Santa Ana River near Mentone, Cal., for the year ending Sept. 30,
1915.

‘ Discharge in second-feet.
Rup-oF Accu-
Month, o {n
4 Maximum. | Minimum. | Mean. acre-fee®).

b

Bttty

[~lololelelelelolel=)=)w)

I3
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Combined daily discharge, in second-feet, of Santa Ana River and Pasific Light & Power
Corporation’s canal tncluding Greenspot pipe line near Mentone, Cal., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.
67 48 43 47 279 172 204 273 233 185 115 89
78 48 47 47 202 172 228 335 313 185 115 39
78 48 43 47 202 172 228 273 313 185 115 89
57 47 66 202 163 253 273 233 185 115 89
57 46 47 47 202 168 253 273 255 185 115 89
57 46 43 47 202 168 227 273 255 185 107 88
57 46 43 45 202 138 204 273 255 185 107 88
62 46 43 47 202 132 204 273 255 185 107 83
55 48 43 47 225 129 204 273 255 185 107 82
55 59 43 45 951 144 204 303 255 185 104 82
55 59 44 45 936 144 227 312 255 185 104 82
56 52 47 45 571 144 254 339 256 185 104 82
62 52 43 45 571 144 254 379 229 185 104 82
62 52 43 45 582 144 256 344 229 166 104 82
62 48 43 47 216 144 230 344 229 157 104 82
62 46 43 46 216 144 230 312 229 157 101 82
62 48 76 45 216 180 230 344 229 149 99 82
62 46 70 45 172 180 230 344 229 149 99 82
57 46 61 47 172 180 256 344 229 149 99 78
50 48 56 45 172 180 256 344 206 149 94 78
51 46 56 180 276 344 206 142 90 72
47 48 60 181 256 344 206 142 90| . 72
58 48 59 225 256 344 206 135 90 71
58 45 54 228 254 282 206 149 90 71
58 45 49 254 254 282 206 150 90 77
58 44 49 228 254 282 206 143 90 82
58 45 54 204 245 283 206 136 90 84
58 47 45 204 245 283 185 124 90 84
58 47 45 232 303 283 185 124 90 76
58 43 45 273 283 185 124 20 70
57 eeininn 41 228 |....... 283 .......] 124 89 |.......

NoTE.—See page 95 for table of daily discharge of Pacific Light & Power Corporation’s canal near Mentone
and page 96 for that of Greenspot pipe line.

Combined monthly discharge of Santa Ana River and Paci dﬁc Light & Power Corporation’s
canal, including Greenspot pzpe line, near Mentone, Cal., for the year ending Sept. 30,

1915,
£
Discharge in seconc-feet.
Run-off
Month. - (total in
Maximum.| Minimom. | Mean. | 80re-feet).

78 47 59.1 3,630
59 43 47.9 2,850
76 41 49.2 3,030
106 45 76.5 4,700
951 166 287 15,900
282 129 181 11,100
303 204 | 242 14, 400
379 273 307 18,900
313 185 25 14,000
185 124 160 9,840
AQGUSEweee oot SRS 115 89| 100 6,150
September. ... Ll IIIIIIIIIIIIIIIIIIIIIIITIIII 89 70 813 4,840
The FOaT. a e i maaenaeaamnaaaccarcancranaanan 951 41 151 109,000

NoTe.—See page 96 for table of monthly discharge of Pacific Light & Power Co'psration’scaml and page
97 for that of Greenspot pipe lin
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PACIFIC LIGHET & POWER CORPORATION'S CANAL AND GREENSPOT P'PE LINE
NEAR MENTONE, CAL. \
LocatioN.—At tailrace of Pacific Light & Power Corporation’s plant at mouth of
canyon, 2% miles below intake on Santa Ana River, and about 3 mile+ northeast
of Mentone, San Bernardino County.
RECORDS AVAILABLE.—1896 to September 30, 1915.
Gaee.—Hook gage at weir on right bank of Santa Ana River about 300 fﬂet west of

power house.
Discrarce.—Deteriined from gage heights which give head on 10- foot rectangulas
weir.

EXTREMES OF DISCHARGE.—1896-1915: Maximum mean daily discharge recorded,
97 second-feet March 16, 1905; no flow during periods in nearly every year.

Drversions.—Water diverted from the forebay by the Greenspot pipe lire must be
added to give total flow of canal. The pipe line was put in operation September
7, 1911.

Accuracy.—Results excellent.

The intake of the Pacific Light & Power Corporation’s canal is at Southern California
Edison Co.’s power plant No. 2, 2} miles above the Mentone plant of the corporation
at the mouth of the canyon. All the water, except that taken by the Greenspot pipe
line, is first used for develpoment of power; after it leaves the Mentone poer house,
it is conducted across Santa Ana River in a flume and discharged into a lined' canal,
from which it is distributed for irrigation. Before it enters the irrigation eanal it
passes through three powrer plants. e

Daily d@scha'rge, in second-feet, of Pacific Light & Power Corporation’s canal near Men-
tone, Cal., for the year ending Sept. 30, 1915,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. |May. | June. | July. | Aug. | Sept.
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96

's canal near Mentone, Cal_, for

the year ending Sept. 30, 1915.

0mn
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Monthly discharge of Pacific Light & Power Corporat:

Run-off
(total in

acre-feet).
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Monthly discharge of Greenspot pipe line near Mentone, Cul., for the year endng Sept.
. 15. :

k]

Discharge in second-feet.
) ge Run-off
Month. (total in -
Maximum, | Minimum. | Mean acre-feet).
6.0 3.0 4.97 306
6.0 3.0 4.87 290
4.0 2.0 3.35 206
2.0 .0 1.94 119
2.0 2.0 2.00 m
4.5 1.0 2.55 157
7.0 4.0 5.36 818
6.0 5.0 5.16 317
6.0 6.0 6.00 357
7.0 6.0 6.28 383
7.0 5.3 6.38 392
8.5 5.0 6.13 365
8.5 .0 4.50 3,820

MILL CREEK AT FOREST HOME,! CAL.

LocarioN.—In the NW. $ NE. }sec. 13, T 1 8., R. 1 W., at Forest Home, San Ber-
nardino County, about 24 miles below Falls Creek, 4 miles above Mountrin Home
Creek, and 14 miles east of Redlands.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 23, 1903, to September 30, 1915.

DiscearGE.—Determined by combining results of current-meter measurements in

. power canal with flow over diverting dam. The flow over the divertire dam is
only roughly determined and no report is made when total discharge ex~eeds 100
second-feet. !

EXTREMES OF DISCHARGE.—1903-1915: Maximum mean daily discharge, 36" second-
feet February 20, 1914; minimum mean daily discharge, 7.0 second-fee*, Novem-
ber 19 and 20, 1904.

Diversions.—None.

RecvLaTioN.—None.

Accuracy.—Daily discharge is mean of two observations recorded every day at 6 a. m.
and 6 p. m. Results good for periods in which total flow of creek is diverted into
power canal; subject to error for higher stages.

CooreraTioN.—Record furnished by Southern California Edison Co., throuph H. W.
Dennis, constructing engineer.

1 ¢ Akers Camp ”’ on map of 8an Gorgonio quadrangie, U. 8, Geological Survey.
786°—18—wsp 411 7
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Daily discharge, in secondfeet, of Mtll Creck at Forest Home, Cal., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Ju'y. | Aug. | Sept.
14.8| 14.6| 19.5 30 40 54 144 87 42 28
14.6 | 14.7| 21 30 41 54 | 150 84 39 29
14.8| 14.6 ] 20 30 43 54 150 87 38 29
4.7 14.7| 19.2 30 48 56 144 87 40 28
14.7| 14.6| 182 30 72 54 154 80 40 28
14.5| 14.6 | 17.8 30 52 54 144 82 38
14.5) 145! 17.9 30 52 54 144 74 38 27
14.6| 143 17.9 30 50 124 72 38 27
14.4| 14.3| 34 30 50 57 124 70 38 27
14.4] 14.3| 131 30 52 61 130 67 37 27
149 14.2] 40 30 52 72 124 64 36 27
4.6 142 30 30 54 80 124 62 34 27
14.77 14.2| 29 30| 54 84 124 58 33 27
14.7] 14.2] 26 30 54 87 109 55 36 27
14.6 | 14.4| 28 31 56 90 104 54 33 27
145 | 13.5| 30 32 50 113 54 32 26
21 13.6 | 32 32 b4 108 104 52 32 26
17.6 | 13.9| 32 33 54 129 102 52 31 25
15.6 | 13.8| 31 33 54 84 106 52 30 25
16.0 | 13.8( 31 36 54 84 91 ' 51 30 26
14.7| 14.1 | 30 36 56 94 102 50 29 24
16.2 | 161} 30 37 56 104 102 50 29 22
15.4 | 14.8| 30 48 54 97 84 29 24
15.1] 15.1| 30 39 54 99 89 54 29 24
14.8| 17.3 | 30 40 56 109 92 50 29 26
14.9| 14.7| 30 40 56 114- 92 50 30 26
14.8 | 14.4| 30 40 56 124 87 54 30 25
14.8( 17.7( 30 40 57 124 84 55 29 24
4.6 33 |....... 40 60 152 90 48 29 24
4.5 1710 ... 40 56 144 87 45 28 24
4.5 18.21)....... 40 |....... 144 ....... 44 28 |ocun..s

.—Dec. 9 and 10, gage read in mornin;

NOTE.
discharge iriterpolated by engineers of the U.

£

only; Feb. 11, in evemng only; Aug. 10 and 18, no record;
Geological Survey

Monthly discharge of Mill Creck at Forest Home, Cal., for the year ending Sept. 30, 1915.

Discharge in second-feet. Run-off
Month. (total in
Maximum.| Minimum. | Mean, | 2cre-feet).
OCHODRT .« e ceneeeenanrnannennennns ereeeeeeenaeanan 22 15.8 17.2 1,060
November.. 19.5 14.8 15.8
December. . 21 14. 4 15.1 928
Jf’é%mmary" 131 e 3.9 1,7
. 3 .

.. 48 30 34.1 2,100
April... 72 40 53.2 3,170
Y eeennnas 152 54 89.1 B,
June......... 154 84 114 6, 780
July..... 87 44 62.2 3,820

Au, - 42 28 33.4 ~ 2,
September.............. treseccseen wseseevavsenesacccanes 29 22 26.1 1,650
Theyear.....ccovecaeaennnnnn. fevamneceeseanaanaae 164 13.6 42.2 30, 500

Note,—Monthly and yearly discharge computed by engineers of the U. 8. Geological Survey.
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/ LYTLE CREEXK NEAR SAN BERNARDINO, cAL.

LocarroN.—In the NW. 4 sec. 25, T. 2 N, R. 6 W., at Southern California Ed*<on Co.’s
diversion dam, below junction of North and Middle forks of Lytle Creek, in
Angeles National Forest, about 3 miles above mouth of canyon, and 14 mi ~ narth-
west of San Bernardino, San Bernardine County.

DRrAINAGE AREA.-~Not measured.

RECORDS AVATLABLE.— September 18, 1904, to September 30, 1915.

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

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

EXTREMES OF DISCHARGE.—1904-1915: Maximum mean daily discharge reported,
1,260 second-feet January 18, 1914; minimum mean daily discharge, 5.1 second-
feet September 30 and October 3, 1904. .

Drversrons.—No information.

REeauraTION. —No information. .

Accuracy.—Daily discharge is mean of two observations recorded every day at 6 &. m.
and6p.m. Resultsaregood for periods during which total flow of creek is diverted
into power canal; above 23 second-feet (capacity of canal) they are &bject to
error.

CooreraTION.—Daily-discharge record furnished by Southern California Ecison Co.
through H. W. Dennis, construction engineer.

i)aily discharge in second-feet of Lytle Creek near San Bernardino, Cal., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June. [ July. | Aug. | Sept.
36 36 32 33 63 63 47 43 42 42 45 45
36 36 32 33 372 63 47 43 42 42 45 45
36 34 32 31 82 63 47 42 42 45 45
36 34 32 31 53 63 47 43 42 42 45 45
36 32 31 53 63 47 43 42 42 45 45

32 31 53 63 47 43 42 42 45

36 34 32 31 53 63 47 43 42 42 45 45
36 34 32 31 53 63 47 43 42 45 45
36 34 32 31 343 63 47 43 42 41 45 45

34 32 31 63 47 43 42 42 45 45

34 32 30 63 45 43 42 44 45 45
36 34 32 93 63 43 43 42 44 45 45
36 34 32 30 98 63 43 43 42 44 45 45

34 32 30 93 63 43 4 42 45 45 45
36 34 32 29 78 43 43 42 44 45 45
36 34 32 27 73 63 43 43 42 44 45 45
36 34 47 27 73 63 43 43 42 46 45 45
36 34 37 26 73 43 43 42 45 45 45
36 34 36 25 73 63 43 43 42 45 45 43
36 34 37 25 63 47 42 43 42 45 45 42
36 34 39 25 63 47 42 43 42 45 45 41
36 34 39 27 63 47 42 43 42 45 45 41
36 34 39 24 63 47 42 43 42 45 45 41
36 33 37 24! 63 47 42 43 42 45 45 43
36 32 35 30( 78 47 42 42 42 44 45 4
36 32 35 28 78 47 42 43 42 45 45 44
36 32 ‘35 58 47 42 42 45 45
38 32 35 43 53 47 43 42 42 45 45 42
36 32 35 328 |....... 47 <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>