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INTRODUCTION AND PROGEDURE

The San Jacinto Basiﬁ drains the west slope of the
San Jacinto.Mountains in Riverside County. The San Jacinto
River, which originates in the junction of the North Fork
South Fork, and Strawbe;ry Creek near the same at the
base of these mountains, flows eventually into Elsinore
iake. Here it stays and evaporates except in years of ex-
treme flood when it has overflowed in the past into the
Santa Ana River thru Temescal Canyon.

Ihe object of this report is to determine, if pos-
sible, the amountrofkwater still available for agricul-
tural use, if aﬁy, and to study means of making this
water useful. The first portion consists of estimates of
the stream flow and run-gff of the basin from available
records. These estimates, so far as the stream flow of
S trawberry Creek, South Fork, and North Fork is concerned,
are alsg used in-the-latter part in the study of possible
s torage, where actuval measurements are lacking. The second
portion shows the requirements for various uses in the ba-
sin, including maintenance of Lake Elsinore, ground water,
and surface water,in relation to the estimated run-off.
The third part is a consideration of the duty of water in
the basin. The final part is a study of the proposed in-
crease in the surface water use by the diversion of a por-
tion of the flow of Strawberry Creek into Lake Hemet Res-

ervoir.
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TABL® I
ANNUAL PRECIPITATION AT LAKE HuMET

( From records of Lake Hemet Water Co.)

Season Ra;nfall Snowfall Equiva}ent Rrec.

‘ in. 1ln. in.
1899-I1900 14.80 30.0# I7.8
1900-0I 17.87 30,07 20.9
1901-02 156,43 30.0# 16.4
1902-03 I7.91 3040% 20.9
1903-04 12.34 . 30,04 153
1904-05 23.20 30 .07 26.2
1905-06 26.26 30405 29.3
1906-07 24,71 32.5 27.9
1907-08 23.76 17.0 25.5
1908-09 23.25 15.9 23.8
1909-10 I425. ... . 44,4 18.6
I19I0-IT 18.75 10.5 19.8
I9II-1I2 11,65 49.8 16.6
1912-13 11.33 30 407 14.3
19I3-14 22.55 2.0 22.8
1914-1I5 23,06 38.5 26.8
1915-16 15.95 46,0 20.7
19I6-17 I11.8I 5145 I17.0
19I7-1I8 13,59 30.0# 16.6
I1918-I9 IT.I9 30, 0% 14,2
1922-23 15,05 25,5 15,8
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Eguivalent precipitation includes snowfall at one

tenth its deoth of rainfall

# indicates that snowfall is assumed as the ave-

rage for years of record
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TABLZE II
ANNUAL PRECIPITATION AT HEMET, CAL.

( Prom records of Lake Hemet Water Co. )

Season Precipitation Season Prec.
1. ine.

" I9I0-II 14.84 1917-18 13,46
TOTI-I2 12.96 19I8-I19 8.96
I19I2-13 10.75 1919-20 13.74
I1913-14 80,73 1920-21 B T4
1914-1I5 24.16 1921-22 25.80
19I5~ I6 19.50 1922-23 8465
1916-17 15.07

Rainfall records at other points in the bvasin are

taken from U.S.G.S. Waker Supply Paper 429
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TABLE III
ELEVATION AND MIAN ANNUAL PRECIPITATION AT DIFFERENT POINTS
IN BASIN

Elevation Mean Precipitation Ratio to That

' in. At San JTacinto

For Same Per-
I1892-I302 I90I-ITI iod
Lake Hemet 4500 22.5 I.64
Idyllwild 5200 27.8 2.02
Beaumont 2600 14,33 1.27
San Jacinto I550 I1.3L 13.76 I1.00

From the above table the curve entitled "Curve Show-

ing Relation of Precipitation to Elevation" was plotted.
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ESTIMATION OF DISCHARGE SOUTH FORK AT LAKE HEMT
( INFLOW INTO LAKE HEMET )

Records of the heights of water in Lake Hemet at in-
tervals of one month, as well as phe maximum and minimum
heights for each year which indicated the heights at the
beginning and end of irrigation draft, were secured over
the period from I909 to I922, from records of the Lake
Hemet'Watér 0o

The inflow during the winter months when the lake
was closed was estimated by taking the difference in the
capacities, from the capacity curve for the lake, corres-
ponding to the heights of waler at the beginning and the
end of eagh month. These monthly flows were -we+ correc-

estimated
ted forAevaporation, which is slight during the rainy
season, and are therefore estimates only instead of actual
values. In months in which there was spill over the crest
of the dam the amount of this spill as taken from records
of the company was added to the above inflow corresponding
to an increase in water level.

The monthly depth of evaporation in inches assumed

for the corrections were as follows:

HMarch 2 August 8
April 3 September 7
Ma& 5 October 8
June 8 November 2
July 8

(&)



For the months in which the lake was under draft
a different method had to be pursued as water was flow-
ing in and out at the same time. For the year s from
I909 tb I9I4 records of the total draft on the lake are
available. For these years the difference in capacities
corresponding to the water levels at the beginning and
end of draft, corrected for evaporation, gives the ap-
parent draft. The difference between this and the meas-
ured draft, which is always larger gives the inflow in-
to the lake during the period.

For years since I9I4 records of draft were not ac-
ceséible, but records of total water deliveries are a-
vailable for all years. For these years, therefore, the
monthly iéflow into Lake Hemet, as weli as the flow in
S trawberry and North Fork, was estimated for the season
of draft as follows. The monthly water delivery was in-
creased by I5 % to allow for losses. This amount is reas-
onable as it was assumed for the Riverside systen oﬁ
similar canals, concrete and wood. Some actual fragment-
ary measurements made on the Lake Hemet system indicate
a loss of about I0 %. This monthly diversion is derived
from three sources during the season of draft:

(I) Total flow of North Fork

(2) Total flow of Strawberry

(3) Draft on Lake Hemet

7/



Therefore the difference between the estimated diversion
and the apparent draft on the lake as determined above
will give the combined discharge for the month of North
Fork, Strawberry, and inflow into Lake Hemet. As this is
small during the season of draft and since it is all a-
vailable for irrigation use, it is not material how it
is distributéd among the three. It will therefore be di-
vided equally.
For months in which draft does not start sufficiently

near the first or last of a month to be so considered,

the flow has been estimated partly by the first method
| and partly by the second or third. An example of this
type will be given t6 show the method for other months

as this w{ll involve all the steps.

Example: November, I92I
(/) Total water delivery 10340 4. I. D.

Total diversion, increase I5 % II900 M.I.D.

Ht. lake at beginning of month  8I' 6"

Less evap. for half period 3 8I' 5%
(period % mo. to end draft)
Ht. lake at end draft (Nov. I8) 78!
Plus evap. allowance 3 78T g

Difference in capacities at begin-

ning and end of period 8560 .I.D.

&/



Example, cont:
Combined discharge three streams ( to Nov. I8 )
3340 M.I.D.

Portion assumed for Lake Hemet IIIO M.I.D.

() Ht. water Nov. I8 78! ..
5&23’% evap. for period o j;;:Lé;%?
Ht. water Wov. 30 78! 94"
Plus % evap. for period M 781 g

Difference in corresponding capacities

2020 M.I.D.

Total estimated inflow for month

3130 I-JI.. I.Do

As the above method of estimating total diversions
is necessarily inaccurate, the combined discharge in some
months comes out negative. In such cases it is assumed

to be zero.

(7)



TABIL &

MONLIILY DISCHARGH

( From gage heights and drafts at Lake Hemet )

Iv

In iiners Inch Days

SOUTH FORK AT LAK. HEMET

“lonth 1909 I9I0 1911 I9I2 | I9I3 1914 1915 1916 1917 1918 I9I9 | I920 1921 1922
Tan. 43600 | 67100 | 15890 6050 0 39850 | 27480 | 22920 5040 4540 | 73I0 | 10840 | 49I00
Feb. 68300 | 16710 | 30770 3030 | I2360 | 7I900 |I32470 41570 8060 | I0080 | 28250 6050 | 206420
liarch 49200 | I35I0 | 44100 | 29000 | 24200 | 22690 | 70430 3III0 | 72350 | I5630 | 70800 | I4I20 |I267I0
Avpril 25840 I3370 | I1I100 40100 I2I00 I6900 40970 19200'| I26I0 4790 | 42600 6550 5405Q
_Z;y 13850 | 32010 | 6300 | 15630 4790 | II350 |II90I0 Ibooo' 9050 6470 | I6I40 8070 | 27500
June 3860 205104 22220# | 32090# | 24000#| 3780 | 22210 4600'| 4300 1520 | 7560 6040 | 4790
July 27520% 250#| 8570 2480 2620 0 5970 2070 | 7260
August IzloA 0 1800 0 750 1350 | 3280
Sept. 1080 0 0 650 | 1380 550 | 280
Oct. 640 3500 580 2050 670 | 1780 2780
Wov. 3030 2520 4550 4190 1500 3910 5930 | 5800 3130
Dec. 20680 5290 6300 | 14380 | 7810 8820 7300 10800 3080 8820 9070 | 6550 |[II4700

?gzgi)252850 177500 |I36680 |I40280 | 88290 [I78060 435830 137040 |I304I0 | 59450 |194890 |I76250
88%2221 238000 |I92890 [I35670 |132200 |9I830 | IV7560 K34870 150370 | 120790 | 58560 |196430 | 63770 | 579000
(Gt \

Sept.)

' Interpolated from nydrograph for year

# Discharge beginning this month and including that

of subseqjuent months until the next figure

.

Reco:d for most of IVI6 is uncertain becaude

most of it came in a short time and spilled over

the dam. Accurate records of spill could not be

obtained. “he dats is therefore not included.



ESTIMATION OF DISCHEHARGE OF NORTH FORK AND STRAWBERRY
CREEK FOR MISSING MONTHS

Because of incomplete and uncertain discharge records
since the flood of I9I6 Waéhed out many of the company's
works, it was necessary to estimate as well as possible
the discharge of North Fork and Strawberry Creek for many
months by comparison with the inflow into Lake Hemet ob=-
tained above. This was done by obtaining the ratio of the
monthly discharge of each of these streams for all months
in the years from I909 to I9I5 and for 1922 (these records
being complete) to the inflow into Lake Hemet in the cor-
responding months. The ratio for each stream of the ave-
rage discharge for each month thruout the period of years
to the corresponding average discharge of Lake-Eemed
South Fork was also obtained. These ratios are shown in
Table VII. Although there is a wide variation in the ra-
tios, for Strawberry for example, for the same month of
different years,there is a more or less definite tendency'
for the ratio to rise in certain months and fall in others.
The ratio for a given month of the average discharge thru-
out the period of years is used to estimate the discharge
of Strawberry and North Fork for that month in the years
in which the record is missing. The inflow into Lake Hemet
for a given month of the closed season is multiplied by
this ratio for the given month for either stream to get

estimated discharge of that stream for that month.

(v7)



This method was used only for the closed season,
that in which there is no draft from the Lake and the
inflow can he fairly accurately estimated from the dif-
ference in water levels. For months in the open sea-
son the method used above in estimatiﬁg the inflow in-
to Lake Hemet for the same period was used. This con=
sisted in dividing the combined discharge, estimated
by taking the difference between.the assumed diversions
and the avparent draft on the lake,equally among the three
s treams, Strawberry Creek, North Fork and Sauth Fork

or Lake Hemet.

Only three months of North fork for the séveral years
were estimated beeauwse by the first method because the
record was not needed before March at least in order to
determine the possible use of natural flow for irriga-

tion, a8 the season does not commence until later.
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TABLZE

v

MOLTHLY DISCHARGsS OF STRASERRY

CREEX

( Observed and Estimated )

In liiners Inch Days

ionth | I909 | I9I0 | I9II | I9I2 | IoI3 | I9I4 | I9I5 1916 | ToI7 | I9Is | I9To | I920 | ToaT | Tg9so
Jan. I9I30 33600 27750 2450 5000 39400 11940 163850 39T 5340! 5370'| 7980! | 44380
Feb. 24560 19380 43230 1860 I0500 83200 | 85880 26600 5150 " 6450'| I8060'| 3870' | 77060
arch 28I50 i9050 52480 34720 33600 5I1I80 | 59830 30200'| 70200° .151501 56460 | I3640' | 89150
April 35550 2I000 28710 50730 26010 35220. 53730 27570 20800'| 10470 55820 | IO8BIC!' | 69460
Hay 24890 | 9420 | I7I70 | 33570 |I2060 | 33880 |[I2I550 ; 24050 | 9050t| 6a70t| 37070 | 13200 | 42240
June 7250 3960 6710 12840 5940 II0IO | 37070 ? 12560 43001 I1620'| I2890 | I0730 19520
July 3720 I020 2600 4150 2200 2910 | 10960 ' 24801 26207 | 600 4400 43T0 8310
August | 2820 60 620 s8I0 900 960 | 34I0 0r 1300°" 50 1480 | I440 3990
S eptemberIo80 0 0 270 540 270 |  I830 ot ot 30 %90 290 1020
Vet . 1360 250 460 2170 500 II80 I1IIO 35001 580" 2050 440 1650 1840
H0v. 4410 1140 990 I950 2100 1260 | 2270 3150!' | I500°" 2700 3500 2650 I630‘
Dec. 26470 1150 1460 2140 3530 4440 6130 4280 | 2080° 34901 3590" 4100 | 28830
Season
(Oggf?l 218540 [T39730 IBISgO I43500 [I025I0 (264170 [393060 I74120 |I2I790 52470 | 199450 | 74600 B37430

' indicates estimated flow

Remaining flow from records of L. H. . Co.

Most of I916 omitted because f£lood in January
washed out most of company's works and subseuguent

records are uncertain

¢z)



TABL = VI
HONTHLY DISCHAR3:: OF NORTH FuURK
( From records of L. H. W. Co. and estimated )

In liners Inch Days

onth | I909 I9I0 | I9II 1912 I19I3 | 1914 19I5 %\ 1916 I9I7 | I91Is8 I9I9 1920 1921 1922
Jan. 23250 | 43880 | 39640 4150 6040 | 66900 |I7870 f | 5000 68560
TFeb. 29960 | 28750 | 44870 3220 | I2670 3107530 111980 é 125300
iiarch 34750 | 29160 | 730I0 | 60480 | 3I920 | 99500 |I02300 ( 44900' |I04500" | 22600* [II6430 | 20400'| II720.
April 35320 | 26730 | 42980 | 87090 | 4I600 | 66360 |I026I0 % I2660 | 3II00'| 32370 |II32I0 | I6I80'| 78300
liay 24020 | 25560 | 35860 | 60050 | 22850 | 64800- |I5933G 59630 9050 | 6470%| 56020 | I6950'| 9I62C
June 9470 | 11060 49I0 | 25880 | 32080 ;34950 53460 9390 4300' | I820'| I9030 | 20040 | 53740
July 8730 | 2350 6750 7090 | 3440 | 9240 10720 2480" | 2620' | I780 | IR050 6960 | 22600
August 5220 | 240 1500 0 2050 | 2780 6930 . o I1800" 590 4750 5440 5060
Sept. 2840 160 760 590 1220 820 4030 of 5920 570 7800 5010 2000
Oct. I8I0 | I360 1530 | 47I0 780 | 2220 2670 3500 530! 2050 1680 7400 5290

Hov. 5400 | 2640 1880 3960 3400 | 2870 4910 2040'| I500' | I390' | 8500 8330 5100

Dec. 7000 | 29440 1980 2830 4500 | 47I0 13650 3080" 14000 52540

Season §

- Total |I88050 RO4550 [256260 [R54500 F67050 461780 |580310 i 627400
CSent) |

indicates estimated flow

Record for most of 1916 omitted Dbecause of

uncertain records as in case of other streams

%4



RATTO

e

TAZB

"_')L.z_'u

o LONTHLY DISCHA

AT W CerTE POV wny
il Vi, Slbee LW

M

LU

YA N
Nirdh

.
o LARE I

vl STURAWDERRY CREEK

A, STRAVSIRIY CRLEK
lionth [ I909 | I9I0 | I9II | I9I2 I9I4 | I9I5 | I922 |Ratio
Aver.
Jan. o 44 «50 | I.75 . 40 « 99 44| .90 . 74
Féb._ 34 | I.I6 | 1,40 « 61 I.Is +651 .38 .64
larch| .57 |I.4I |I.I9 |I.20 2. 28 .85 | .70 e 97
April|I.38 [I.57 [2.59 | I.26 2.08 I.31 [2.14 |I.65
May |I.80 29 | 2.73 | 2.1I5 2.98 I.02 I.54 {1.28
June-
Nov.| .68 s B2 «BI .69 + D2
Dec. [1.28 . Bl « 23 s 15 «50 .25 . 40
Be. NORTH FOIn
Harch| 71 |2.I6 |1.66 |2.08 4,38 | L.45 .92 | I.44
April|I.37 [2.00 |3.87 |2.1I7 3.98 | 2.1 | 285 | Z.47
way |I.73 .80 5.7 |3.84 5.7 | 1.34 |3.33 | 2.10
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REILATION OF RUN~OFF TO RAINFALL

To determine the relation existing between rain-
fall and run-off on the three areas ab&ve for which
satisfactory records are available, the areas of the
portions tributary to the respective streams as well
as the areas of all other vortions of the basin (used

later) were obtained. Fheseareshown in-theplate—in
FHhe—back—of—this—rerordi

The seasonal run-off ( Oct.-Bept. ) of the three
s treams for all years of satisfactory record since I909
was then convgrted into acre feet. The intensity of
run-off for each year for each stream was then ob-
tained by dividing these figures by the respective
areas tr;butary to each. This gave the result in acre
feet per square mile. It was also expressed as depth
in inches over the drainage area.

The RBainfall Run-off Curves for the three streams
were plotted using the rainfall at Lake Hemet as the
abscissa. This is merely a common base and does not
truly represent the rainfall on any of the stream areas

without correction for elevation which will be made

later. The data for the curve are shown in Table VIII.
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TABL: VIII
RELATION OF SUASONAL RUN-OFF OF STREAUS TO SASONAL
RAINFALL AT IAX. HEMEC

( Actual rainfall at mean elevation of each area
is greater)

Year | Prec. %%%%hoﬁgrk Stéﬁﬁo@%§§ Creek £ Souiﬁnﬁgii
at L. H Drainage Area 27.5 |Drainage Area <6.4 Drainage Area 66.2 sq. mi
SC. mia SGe Mi.
Acre FHAcre Ft|Depth [Acre FtAcre Ft|Depth - Acre FtJAcre Ft|Depth
/sq. mil. .in. sq. mi} in. /sq. mil. in.
I208-09| 24.8 7470 272 5.1I0 8685 | 329 6. 17 9450 143 2.68
- 1999-10] 1I8.6 8125 295 5.53 5550 2I0 3.94 7660 116 2.17
I9I0-II| I9.8 |IOI80 370 6.94 7220 273 5418 - 5390 8l.4 155
I9ITI-I2 I6.6 |IOIR0 368 6.90 5700 216 4.05 : 5250 79 4 I.49
I9I2-13 1I4.3 6630 241 4.52 4076 I54 R+89 ‘ 3650 55,1 | I.03
I913-I4 22.8 |[18340 667 1251 10490 397 7445 7250 '109.8 2.06
1914-15 26.8 | 23040 838 I5.72 |I56I0 591 II.09 ; - 17410 263 4.93
I9I7-1I8] 16.6 5170 78e¢ 1 -1.46
I19I8-I9 I2.7 . 2724 4I.2 .77
I919-20 | 8020 |12E.2 | 2.27
I1920-21 | 26'75 40.4 o 76
1921—25 24920 | 907 I7.02 |I5380 | 582 10.92 19610 | 296 5.55
ilean
8 yr. 13600 9090 9450

7))
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TABLE IX
SUASONAL INFLOW INTO LAXKS Hnimy Is95 w0 I908

( From estimates of Division of Water Rights, Calif. )

Season Annual Run-off Annual Run-off
Acre Ft. M. I. D.
1895- 96 2455 61800
1896~ 97 6070 152800
1697- 98 2508 | 60600
1898- 99 1822 45900
1899~ 1900 2052 51700
1900~ OI 4675 117700
I90I- 02 2911 o 73300
1902~ 03 5030 126600
1903-04 2240 56400
1904~ 05 6425 - 161800
1905- 06 18090 455200
1906~ 07 10890 274100

I907- 08 4150 104400

These estimates by the Division of Water Rights of
the State of California Department of Public Works were
made in the same essenﬂial manner as the estimates pre-
pared above for Lake Hemet since I909, using.the heights

and discharges from the lake.
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ESTIMATION OF SHASONAL RUN-OFF FOR WHOLE BASIN

The estimation of the run-off for those portions
of the basin for which no records are available was made,
except in the case o¢f the agricultural area, by com-
parison with the run-off of the three streams for which
reasonable recoras are obtainable, North Fork, Strawberry
Creek and South Fork. This was done by using the run-off
curveé. The average elevation of each portion into which
the basin was divided for purposes of comparison and the
ares of each was determined from U.5.G.S. sheets. The
rainfall at San Jacinto, for which records were obtained
from I892 to I915 from U.S.G.S. Water Supply Paper 429,
was taken’as the basis in obtaining the value of preci-
pitation to use on the run-off curves.

This precipitation had to be corrected for each area
depending upon its approximate average elevation. The cor-
rection used is called the precipitation factor. This pre-
cipitation factor was obtained by the use of the precipi-
tation~ elevation curve. Since the basic precipitation is
that at San Jacinto, the precipitation at any point at a
higher elevation will be approximately that multiplied by
the ratio of precipitation at the higher elevation to that
at San Jacinto as shown on the curve.This, however, does

not give the precipitation value to use on the curveas

¢ 7/



it was constructed, not with the precivitation actually
occurring at the average elevation of the siream whose
flow was plotted, buit with the preciitation at Lake
Iiemet. Therefore the above ratio must be divided by the
ratio shown on the curve for the precipitation at the
‘average elevation of the stream basin used for compar-
ison, to that at Lake Hemet. As the curve for ratios on
Lake Hemet was constructed with the vrecinitation for
that point indicated on the precipitation elevation
curve first drawn (on San Jacinio as base ) instead of
the actual value, which is somewhat lower, the factor
resulting above must be further corrected by multiplying
1t by the ratio of the actual precipitation factor of
Lake Hemet on San Jacinto to that indicated as the av-
erage for that elevation on the first curve.-The ré—
sulting factor 1s the precipitation factor.for the area
in guestion.

A1l areas in the basin were compared with either
S trawberry Creek or South Fork, according to which
seemed To be more nearly like the area in question.
The precipiﬁation factor was then determined as above
and multiplied by the annual precivitation at San Ja-
cinto to obtain the annual oprecivnitation to he used
on the run=off curve of the area selected for compar-

ison. The following annual or seasonal precipitations

& 2/



were thus obtained: (I) mean annual from I892 to I19I5;
(2) maximum for the period; (3) minimum; (4) maximam
five-year mean; and (5) minimum five year mean. The
corresponding run-offs per sg. mi. from the curve were
multiplied by a correction factor for run-off. This
factor was so chosen as to represent the probable ratio
of run-off on the area being estimated to that of the
stream used for the comparison if both were at the same
average elevation. A reasonable value for this factor
was judged from a consideration of the characteristics
of the areas involved, such as slope{ character of soil
and vegetation.The precipitation factor times the preci-
pitation at San Jacinto thus gave the value to use on
$

the run-off curve to obtain the rate of run-off vper sq.
mi. on an area similar in characteristics to the com-
parison stream, but at the elevation of the area to be
estimated. The correction factor for run-off then cor-
rected for the different character of the area and gave
the probable rate of run-off on the area desired. By
multiplying this value'in each case by the area in sq.
mi. the estimated seasonal ruhoff for each section was
obtained,(mean, maximum, minimum, maximum 5-year mean,
and minimum 5-year mean).

For the relatively flat agricultural area this
method 1s obviously nbt satisfactory. In this case the
surface run-off is negligible as well the under ground

percolation due to rain falling on the area. The only
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factor of importance here is the ground fldw due to per
colation of irrigation waters, which is a matter of un-
certainty. Ordinarily about 25% of tihe water avplied as
irrigation may be expected to seep away even when no
over irrigation is practiced. In the San Jacinto Basin
much of the water used is for cattle ranches, etc., where
little loss is expected. Also some of the irrigated Land
seems to ve under irrigated. It is therefore unlikely
that more than 20% of the irrigation water applied finds
its way back to the underground flow, although ranches
which have plenty of well waler do not skipm on its use.
This assumption is therefore made in the estimate of
the run—pff.

Included in the estimates for different sections
of the vasin are of course figures for the three major
s treams, Strawberry, North Fork and South Fork. These,
however, were obltained inba different manner. The fig-
ures for Lake Hemet or South Fork, which cover the pe-
riod from I395 to I922,except I916 and I9I7, were
used as estimated before in this report. Strawberry
and FNorth Fork were proportioned form these figures

on the bvasis of the ratios, respectively, of their av-
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harges for the 8 years of complete record
to that of South Forik. This was done for all values
except the maximum, which was taken as that of I92I-

22. As the flood year of I9I5-I6 would give tha max-
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the meximum value has little significance. These fig~
ures for the three streams go from I895 to I922 with the
exceptiqn of I9I5-I6 and I9I6-1I7, whereas those esti-
mated for other portions run from I892 to IQ9I5. But with
the ommission of these two years of high run-off there is
probably little difference in the periods.

The estimates for the whole basin are shown in
Table X. For the return irrigation water 20% of the ir-
rigation in I922 was used thruout as this represents the
most recent use and may be expected to continue if not
to increase. The estimate therefore shows the conditions
which would have occurred if %his volume had been uded

in the past.

For purposes of comparison an estimate of the run-
off of the basin for the year I92I-22 was made and com-
pared with the measured dischafges of the San Jacinto
River above San Jacinto and at Elsinore sré as made by
the U.S.G.S. As ﬁhe rainfall at San Jacinto was not ob-
tainable for this year, a different method of estimating
was employed. This was comparison with the similar year
1914-155 The ratigrof the discharge;of Strawverry, North
Fork and South Fork in the latter year to that in the
former are shown below. The average ratio of the three
s treams was multiplied by the estimated run~off of each

of the other areas, except the agricultural, to obtain
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the estimate for I92I-22.

Comparison of Run-0ff for Two Years

S tream Run-off Run-off Ratio Latter
I9I4-I5 I92I-22 to Former
South Fork I7410 I96I0 I.I3
Strawberry 15610 15380 «99
Yorth Fork 23040 24920 I.08
Avefage L4086

Table XI shows the estimate for the scason I9R2I-22.
The draft on ground water was obtained from data obtained
by the Division of Water Rights for the season I92I-22.
Aé this year was one of large run-off and there was con=-
sequently an average rise in the ground water level of
several feet, the ground water flow was in excess of the

draft. An allowance for this was arbitrarily taken at 10%

of the ground water draft.
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TABLE X
ANNUAL RUN-OFF OF PO.TIONS OF SAN JACINTO BASIN, CBSERVED
AND HSTIMATED
( Including Uhdergroﬁnd Tlow)

1892 TC Ig9I5

* IEIF /TR Wil JFIEE v STIET ormitted

&/

Locality or|Basic [ilev. |Prec. | Annual Precipitation to yge 91 Curve Correépondiéﬁ Run-off per Sq. #i. |Correc- Estimated Run-Off per Sg. Mi. Total | Total .stimated Seasonal Run-Off
Portion |Stream [Est. Factor e = cre Ft. _ tion Acre = Ares, Acre Ft,
for es- Area Mean |iax. Hin. [yr.Mean |7 il - oz oy el e ?gCtoﬁf) " . lax. Min.5-] Sq.Mi. lTax. Hin. 54
Simate yr.lean [fean Max. Hin. |yr.ldean yr.Meah(Runo fean | Max. v Mean yr.. Mo | Hax. ¥in. |yr.Mean|yr.Mean
’ 1 1 ¥ t 1
#lLake Hemet |Observefl 5200 66.2 6550 |I96I0 I820 |I0040 2795
*Strawberr' 8. Fork| 5200 26.4 6300 |I5380 I750 9660 2690
J
*Torth Fork L 6000 215 9420 |24920 262 14450 4020
Other above - I1.I0 132 235 I67 92.4 20.6 2720 (4840 I270 3440 I%00
U.S.G.S. |Straw. | 3500 | .938 |I2.31 |I7.69.| 6.84 |I4.60 | 9-20 |I20 | =214 56 | 152 84 ‘
7 > Q 2 >
Sta. (S.J. : 9.20 120 oT4 56 152 84 I.I0 132 235 167 92.4 ?5.6 7540 |I3080 3420 9290 5140
North Ridge ‘ .
Y il =z 7 ¥ 3 A OR % ¢ el e =
to Potrero 3?00 .938 IB.QI 1769 6.84 I4,60 8.13 103 169 48 128 P 75 77.53| I27 96.8 | 54 3L.4 2425 3985 1I30 3035 I695
Potrero Ck, " 2800 .828 (10.87 1562 6.04 12.89 . _ _
North Ridge 7.6 3% 55 16 49 93 .75 24.8 4T.2 31, I7.2 39.8 987 1640 478 I250 685
beyond Potd S. Fork 2I00 . 739 9.71 13.95 5.31 II.50 10.15 137 267 65 178 95 .10 IO? 200 I34 7T.3 56.1 5780 [II220 2755 7520 4000
Dautista Straw. 4000 |I.03 I3.5%7 I19.52 7.54 16.1I0
z A Sa , K]
T 7.72 3 60 16 46 25 1.50 58,5 90 69 375 38.0 2110 3420 912 2620 425
S. Fork| 2500 .788 |10.34 14.86 5.74 I2.26
Other Hills ' 6.92 32 i Is 40 20 I.00 | 32 51 40 20 102 3265 | 5205 I530 | 4080 2040
above Hls. " 1800 | .705 | 9.26 |I3.3I | 5.I5 | I0.99 248.5 | 8870 | 8870 3870 | 8870 3870
Agricultural I550
nelow Blo. 6.85 | 31 50 = o - I.20 | 37.2 | 60 48 |24 . | 69.6 | 2590 |[4I75 | I250 |3340 | 1670
UeB:GuBs N I700 «699 9.16 I3.18 5,10 10.88 "
Station . 5,81 ) ’
S:Eun Jacinto 1550 |I.00 |I3.I2 |I8.87 7.29 15.56 Torel 78I.7 [B6360 LIB340 |27880 [778600 36930
Base
Total ' indicates actual fisures estimated above




TABLE XI

ESTIMATION OF RUN-OFF OF BASIN FOR I92I-22

Observed discharge Strawbérry
ODbserved discharge North Fork
Observed overflow L. H. Dam
Estimated run-off below dam and

above U. S. G. S. Station

Total water delivery of L.H.W. Co.
plus I5% losses=diversions
Less draft on Lake Hemet

Net stream diversions

15380
24920

10980

5I30

8900
__4050

Discharge at U.5.G.S. Station from above

Obvserved discharge at U.S.G.S. Station

( San Jacinto )

Estimated run-off between S.J. Station

and Elsinore Station:
North Ridge to Potrero
Potrero Creek Arsa

North Ridge beyond Potrero
Bautista Creek

Dismond Hills

13860
4225
1740

11900
3625

Other Hills agbove Els. Station 55I5

Agricultural Area

/= Z)

8870

Yolume
Acre Ft.

56410

5991010 e G et Ben wm e -

55500

- 49740



Volume
Acre Ft.

Sum of two above items 105240
Less diversions and well draft: |
Diversions by Fruitvale Mutual
Water @Qo. 6240
Well draft above Els. Sta. 29200
Add I0% of this to allow for
‘elevation of ground wa-
ter level ' 2920
Diversions by Temescal Water

C ompany 2500

40860
Net flow gt Elsinore Station on above basis 64380

Observed discharge at Elsinore Station 65800

The above figures show a fair correspondence
between the estimated values of run-off and the re-
cords of the U.S.G.S. stations where they can be com-

pared at a common point.
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RUN-OFF REQUIRED TO MAINTAIN IAKE. ELSINORE

One reguirement of water in the basin outside use
for agricultural purposes is for the maintenance of Lake
Elsinore at a reasonable elevation. This is necessary be-
cause of the riparian law which allows any person on or
adjacent to a river to demand a reasonable flow past him
even for purely pleasuré purposes. This is the case with
Lake Elsinore which is situated at the lower end of the
basin and catches all the excess water of the San Jacinto
River. It has no outlet except when it overflows in flood
years, which it will probably not do more than once in a
lifetime now that so much water is used for ifrigation.
The Lake i§ used for boating and pleasure purposes only.
The water which must be allowed to flow into Lake Elsinore
to take care of these rights will, however, probably not
be any considerable loss to the agricultural interests as
a whole, because this flow will insure a reasonable per-
colation of water to help maintain the ground water level
in the agricultural area. If only enough water were to be
allowed to flow into.the river in low years so that it
would all be absorbed, there would not be enough absorbed
to prevent excessive lowering of the ground water level.

In order to take care of the rights of the pleasure

interests around Lake Elsinore, which are rather powerful,
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it is thought that the allowance of enough water to main-
tain the Lake at about its present level of about I225 ft.
above sea level with a lowering of possibly IO or I5 ft.
below this in a dry period is reasonable. Enough water is
therefore needed to replenish evaporation losses to this
extent. The surface area of the lake at elevation IZ25 is
about 6.6 sq. mi. If evaporation is assumed at 5 ft. depth
annually, which is apparently reasonable as the climate is
very hot in summer, the average annual inflow into Lake
Elsinore required to supply this loss is

5 x 6.6 x 640 = | 2II00 acre feet
‘The average annual inflow required during the minimum 5
yeais to p;event a lowering of more than IO ft. during the
period is .

(6 - 2) x 6.6 x 640 = I2700 acre ft.

Although thevminimum period would be likely to last
more than 5 years, the flow would not be so low and sev-
eral feet more of lowering of the lake would probably be

allowable.
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GROUND WATER SITUATION

In considering the ground water situation the basin.
can pe divided into two major divisions. The upper di-
vision is that of all land above Lakeview where there is
a sort of dike underground which holds the water near the
surface at this ﬁoint. The lower or Perris area is that
below Lakeview and above the hills separating it from the
area around Elsinore Lake. The latter really forms a
third division, but the ground water problem there is
not so acute. Being adjacent to the lake the lowering of
the water table to any great extent is not possible. All
that is necessary is that there be enough water passed
to maintain the Lake anexeess—ef—thetneecded—For—izrri.
sabiormm The run-off of the adjacent hills is the only
factor which holds the ground water level above the level
of the lake, and this cannot be affected by inflow into
it from above. The facts given below on the ground water
level in the upper and Perris areas is representative of
that contained in U.S.G.S. Water Supply Paper 429 and in
the report mentioned above made by the Division of Water
Rights of the State Dept. of Public Works.

The recession in the water table in the Perris area
has been serious and practically continuous from I905 to
1922, The average drop in this section from I905 to IOI6
was around 20 ft. in most places, reaching a maximum of

30 and over. Since I9I6 the drop has been even greater

Lz



reaching as much as 40 ft.This has been due to greatly in-
creased development in recent years.

In the upper area there has on the whole been com-
paratively little change. There was only a slighi drop in
the water table from I905 to I9I5, but since that time there
has been appreciable drop even here because of the dry pe-
riod.

As the yéars prior to I9I5 were about normal in run-
off, it is seen from the above that with the development
existing in that year the ground water level would be fair-
ly well maintained in normal years.in the Upper area. In
dry svells excessive lowering occur. Since I9I6 the area
under irrigation has been materially increased, possibly
by 5000 acres or more. As an offset to this increased use,
however, the Fruitvale Mutual Water Co. has adopted the
practice of spreading which more than compensates for its
own increased use.

In I92I and I922, from January to June about IIOO0 to
2400 miners inches on the average were diverted for spread-
ing. As the spréading in other months is negligible be-
cause of insufficient water, this represents an average
diversion for the six months of I750 miners inches. Some
of this, however, flowed back into the river without be-

absorbed, so that about- I500 miners inches is thought to
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be a reasonable value for the amount absorbed. This means

a total absorption duve to spreading in each of the above
years of about 9000 acre ft. The year I92I was one of Feir
low run-off while I922 was one of excessive run-off. There-
fore if the water is available, it is reasonable to suppose
that its flow will be so distributed as to enable this a=-
mount fo be absorbed by the spreading operations now car-
ried on.

This spreading has undoubtedly taken care of much of
the iﬁcreased use of water in the basin since I9I6, with
the result that thefe has_been little serious drop in the
water table in the upper basin even during the period of
droughte. Tye drop in level in the Perris area could pro-
bably be stopped by increased spreading operations if this
were found feasible, as there is additional area avail-
able for spreading. With such increased spreading it
would be poésible to insure the percolation of enough
water if available to keep the ground water 1evel at a
reasonable point with at least the present use énd oS~
sibly with an increased.use.

The next point to consider, therefore, is how much
water must be available to replenish the ground water le-
vel.The amount needed to maintain the ground water level

on the average is the amount of draft. This is taken as
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the draft in I922 (from the data of the Division of Water
Rights). This represents the most recent use,but there was
undoubtedly some waste in that year because of an abundant
supply due to excessive run-off.

vThe guestion now arises as to how much Water'%s need-
ed to keep the ground water within reasonable limiﬁs dur-
ing droughts. Some drop is of course ailowable,probably
from IO to 20 feet. In order to determine approximately
what per cent of the average requirement should be as-
sumed for périods of drought, the records of fluctuation
in ground water level for I922 are used. The rise in the
ground water level thruout the Upper area from Nov. I92I
to the high point of I922 (about May) was 5 to 6 feet on
the avéragé. This is about the point where appreéiable
draft commences, so that this rise may represent the to-
tal flow during the period, which may be in the Neigh-
bdrhood of one-half the total for the season, as the wa-
fer table rises but slowly. The average drop from this
month to the end of the season (Nov. I922) was about
3 ft. The latter one-half of the ground flow was there-

fore sufficient to supply only about two-thirds of the

draft. About 4 of the season's flow of ground water was
therefore consumed in draft, about + raising the water

table from 2 to 3 ft. from Nov. I92I to Nov. I922. A
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continuance of an excess draft of the above amount of % '
one-third the present requirement for é veriod of 5 years,
say thru the minimum 5-year period Sf run-off, would cause
a tdtal lowering during the period of from IO to IS5 feet.
This is probably reasonable, but would be likely to be ex-
ceeded as the minimum period would probably last longer
than 5 years; The flow in these other years, however, would
not be so low and a moré careful use of water might be ex-
pected than in the flood year of I92I1I-22., Therefore two-
thirds of the present use of ground water is taken as that
which must De availéble even during the minimum 5-year pe-

riode.
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TABLE XII

SUMMARY OF WATHR REQUIREMENTS AND POSSIBLE USE

A summary of the present use of water and the re-
quirements to maintain the ground water level, Lake
Elsinore, and the present surface use is given below,

-including the estimated available suprly.

Quantity in

Acre Ft.
Present Use
L. Ho W. Co. diversions 9060
Fruitvale lMutual sur?ace»diversions 4930
Temescal Water Co. diversions ' I250
Total surface use 15,240
Friutvale go. well draft : I2IO0

Temescal Co. well draft (Div. of Water Right91250
Other well draft (Div. of Water Rights) 50,540:
Total well draft 33,000

- Run-off Required to Maintain this Use

Quantity in Acre Ft.

Average Min. 5-year

Mean

Maintenance of Lake Elsinore 2II00 12700
laintenance of Water Table 33000 22000
Surface Diversions 15240 I2I90
T otal Requirement 69300 - 46900
Present Estimated Run-off 56360 36930
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The water required to provide for surface diversions
accompanied by storage, as they are in the case of the
Lake Hemet Water Co., as shown above for the minimum 5-
year period was taken as 80 % of the average require-
ment, since some would be held over from periods of
greater run-off. These requirements for surface use were
not increased for probable evaporation from the reser-
voir Surface, but this loss would not be very large in
comparison with the total requirements of the basin.

The above table indicates that there would be a
deficit in the supply on the average of nearly 15000
acre ft. per year and for the minimum 5~ year period
of about I0000 acre ft. per year. This is assuming the
use of thé year 1922 to continuve. This is probably de-
sirable so far as the surface supply is concerned be-
cause the orchafds irrigated from this have been under
rather than over irrigated, because of the limited sup-
ply and high cost of extra water under the Lake Hemet
system. Gfound water use could probably be safely cut
down below that for this year, in which there was an a-
bundance due to rise in the water table.

In addition, the estimates of run-off are necessa-
rily uncertain. Therefore there may be an actual surplus,
although not a large one. The studies following are made
on the possibility that there may be shown to be water

still available for use if properly controlled.
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DUTY OF WATER FOR THE BASIN

The average duty of water applied to the land for
the past few years on the Lake Hemet system has been a-
bout I.I5 acre ft. per acre per year as shown by the com-
pany's records of deliveries and the area irrigated by
the system. In addition to this séme of the lands under
system are supplied with additional water, making the
totalvaverage about I1.30 acre ft. per acre.

Records of deliveries bj the Fruitvale smutual water
Co. for the years 192I-I923 show an average net duty of
about 2.00 acre ft. per acre per year.

In order to judge whether or not thse values are
reasonable or should be changed if possible, a compar-
ison with the use in other places is desireble. In
Riverside,which has an almost identical climate, the
use for citrus has been around 2.25 acre ft. ver acre,
while in cooler portions of the Citrus Belt it drops
as low as I.5 acre ft. per acre and less.

The desirable duty of water for ordinary orchards
as shown by experiments in similar climates such as at
Davis and on irrigation projects in Idaho is about I.5
acre ft. per acre. For citrus it runs around 2.0 acre
ft. per acre and for deciduous trees about 1.0 acre ft.
per acre. Although much of the land under the two ma-~

jor irrigation systems of the basin, Lake Hemet and
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Fruitvale, is in deciduous trees, many of these are wal-
nuts which have beenrdemonstrated to require possibly as
much water as citrus.

Inasmuch as the experience of the past few years .
has shown the desirability of a greater use than is at
presenﬁ praciiced on the Lake Eémet system, the figure
of I.5 acre ft; per acre is considered reasonable.

The use under would be expected to somewhat great-
er as about one-half the acreage is planted to alfalfa
and field crops which require more than an area com-
posed almost entirely of orchards as is the Lake Hemet
Service Area. The past use of a@out 2.0 acre ft. per
acre is therefore not excessivé, but sufficient.

of tée I.5 acre ft. per acre desirable use under
the Lake Hemet system supplementary wells may e expec-
ted to supply as in recent years about .25 acre ft.

This leaves an average of I.25 acre ft. per acre to De
supplied by the company. In determining the value of any
development, however, only the amount actually supplied
by the system is considered. The full duty must there-
fore be taken. The net duty assumed above is increased
15 % to allow for losses in transmission, making a gross
duty of I.72 acre ft. per acre..

The distribution of this thruout the year as as-
sumed for convenience to correspond to percentage of
average use on Lake Hemet and Fruitvale systems is shown

in Table XIII.

=5



Month

April
May
June
July
August
Sept.
Oct.

Nov.

TABLE

XIII

MONTHLY DUTY OF WATZR IN PERCENTAGH

Average on L. H.

System
10.0
17:2
16,5
14.0
I4.9
15 .4

9.5
4.6

Average on

Assumed

Fruitvale Sys.

12.8
I4.9
16.5
I5.4
I15.6
T84
8.3

2.6

10.0
I5.0
15.0
15,0
15.0
15.0
IT%
B3

(ending
Nov. 1I5)

N Any requirements in other months are slight and

will be assumed to be supplied by the natural stream

flow.
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OF F/ow

HYDROGRAPHS AND MASS CURVESAFOR STORAGE DEVELOPMENT

There is already the Lake Hemet reservoir in the
San Jacinto Mountains for the purpose of storing a por-
tion_of the run-off of South Fofk. It was desired, how-
ever, to ascertain the possibility of increasing the
supply by tatching more of the run-off of that stream
and also by di%erting ﬁater from Strawberry Creek, which
has no suitable reservoir site, to Lake Hemet.

'Accofdingly hydrqgraphs of the flow of Strawberry
C reek were constructed by plotting the mean rate of flow
for each month at the middle of that month. All other
hydrographs were éonstructed-in the same manner.

As a large portion of the Strawberry drainage area
is belbw ahy possible diversion point, the elevation of
which must be at least 5000ft., it was necessary to de-
termige what portion of the discharge of the stream ab-
might be expected at the diversion point. There were two
diversion points close together considered. The area
tributary to each as well as that of the entire Straw-

berry area, and the average elevation of each are given

below.
Tributary Area Average Elev.
Entire Strawberry 2644 5200
Above Lower Div. Pt. II.9 6500
Avove Upper Div. Pt. 108 6500

The lower diversion point was selected because of
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greater tributary area and because the line from the
upper point would either have to be longer or go thru
a ridge at the start with a tunnel probably 3/8 mile
long. |

The portion of the precipitation of the whole
Strawberry Arca probably occurring above this point
was found by taking the precipitation factors at both
average elevations from the precipitation elevation curve.
The equivalent area tribﬁtéry tolthe diversion point
which would give the samé-volume of precipitation tak-
ing the depth of precivitation on the whole area was
then equal to the actual area multiplied by the ratio
of precipitation factors for the diversion area to that
of the whéle. ( IT.9 x 1.83/1.2 = I8.1 sq.mi. ) There-
fore about two—thirds ( 18;1/26.4:=:.69 ) of the volume
of precipitation onlthe whole area occurs above the
- proposed diversion point. Condi?ions of run-off are not
very different in the two cases, as the steepness and
barrénness_of the extreme upper portions is offset by
uniformly less covering on the portion below the div-
ersion point. Therefore it is considered safe to assume
two-thirds the run-off of the Strawberry Area as avail-
abie at the diveréion point.

Although this run-off will not be distributed thru-
out the year the same as that of the whole area, it is

considered sufficiently so to plot two-thirds the flow
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of Strawberry as the hydrograph of flow available for
diversion. This hydrograph indicated the reasonableness
of a diversion capacity of 500 miners inches or IO sec.
ft. The line representing the maximum diversion above
was drawn on fhe hydfograph, all flow below it being di-
vertible, and all flow above not divertible. |

Hydrographsvof North;Fdrk, North Fork plus Straw-
berry (representing available natural stream flow with-
out the diversion), and North Fork plus undivertable
flow of Strawberrj-(representing available stream flow
naturally with the diversionO were plotted in the same
manner as above. For years of incomplete record the
espimated flow from that of South Fork was used as ob-
tained in’ﬁhe early part of this study. No aftempt was
made'to estimate flow for I9I6 as satisfactory records
are absent.

Two mass curves of flow were then plotted, one for
the flow df South Fork alone and the other for the flow
of South Fork plus the Divertable flow of S trawberry
taken each month from the hydrograprh and added to the
first. The year I3%I6 is omitted vecause of unsatisfactory
records. I9I7 is plotted on from the end of I9I5. This is
reasonable as the stage of any resexrvoir at the end of
I9I7 would be substantially the same as that at the end
of I9I6 because of excess run-off and overflow in both

years.
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REQUIRED RESLRVOIR CAPACITIES

On the mass curves of flow trial demand lipes for
uniform flow were. Two were drawn on each curve, one of
maximum possible slope, allowing spill only in I916 (o-
mitted) and the last year of I922, and one of less slope.
Aé the Hemet Dam was briginaliy designed for a height of
160 £%. aﬁd built up to full width as high as IIO ft.,
it would undoubtedly be desirable to take the line of
greater slope in each case because the additional cost of
constructing an addifional narrow top strip would not be
great. Until recently the height of the dél:ﬂ has been I22
ft., but last fall it was raised to I38 ft. ‘

From the trial méss curves and uniform flow lines
the reservoir capacities'required were easilj obtainable
as the maximum intervals. As the water has to be stored
each season until practically all the seasonal flow has
occurred, the natural stream flow taking care of the de-
mand it drops excessiv:ly in the o ther two streams as
well as this, the reservoir capacities necessary‘to do
this were taken as approximately the interval between the
voint where the trial flow line crossed the end of the
preceding season, about Nov. IS5, to the maximum of the
year in question.

These capacities and the heights of dam required to
give them are shown in the following ﬁable as well as

the regulated flow available under each.

A4



TABLE XIV

RESERVOIR CAPACITIES AND REGULATED FLOWS

. Lower Demand Line

South Fprk alone

Res. Cap . Uniform
- Flow

Res. Cap. Irriga-
tion Demand

Ht. for Latter
Surface Area

Annual Evap.(3' on

% surface arsa)

Gross Reg. Flow
Net Flow

I65000 HMeI.D.

220000
I17.5 ft.
308 A.

17500 M.I.D.
1338000 M.I.D.
120000

South Fprk plus Strawberrv Diversion

Res. Cap. Uniform
~ Flow

Res. Cap. Irriga-
tion Demand

Ht. for Latter
Surface Area
Annual Evap.

G ross Reg. Flow
Net Flow

252000 M.I.D.

350000
I3I ft.
500 A.
28400 M.I.D.
208000
180000

&)

Higher De-
mand Line

330000 M.I.D.

420000
136 ft.
556 A.

Z)I 500 :Lu—.o I,Dc
I73000 M.I.D.

142000

4I0000 M.I.D.

525000

143 ft.
630 A.
35800 M.I.D.
242000

206000



IRRIGATION DEMAND

The possible irrigation use with the larger reservoir
in each case above is of course greater than thatl shown
because of the use of the natural strcam flow of North
Fork and Strawberry. The probable amount of this use was
found by increasing the average use above as a guessand
taking I5 %.of this as that required in each, which is
about true for most months. By studying the hydrogréphs
to see for how many months this use would be supplied by
the natural stream flow, the additional amount available
from this source was arrived at more or less roughly.
The original regulated flow was then increased'by this
amount and distributéd monthly as shown before. In using
the hydrographs the available flow without the diversion
is of course that sho?n on the hydrograph of North Fork
plus Strawberry total, while that with the diversion is
shown on -the hydrograph of North Fork plus undivertable
fldw of Strawberry.

The demands assumed above for trial and the corres-
ponding irrigated areas, taking a duty of I.5 acre ft.
per acre net or I.72 gross, afe shown for the two pos-
sibilities in the table below. |

%! cbnstructing the mass curves of demand on this
basis the available natural flow shown on the proper
hydrograph was subtracted each month up to irrigation

requirement for that month, and the cumulation made.

#s



TABLE XV
ASSUMED MONTHLY IRRIGATION DEMAND

Month South Fork alone S. Fork plus Straw.
5260 Acres A 6920 Acres i

Acre Ft- MoIoDo Acre Ft. M.I.DQ‘

April 905 22800 1190 30000

May - I360 34250 . I790 45000
June ~ I360. 34250 1790 45000
Tuly I360° 34250 I790- 45000
August - 1360 . 34250 1790 45000
Septe 1360 . 34250 1790 45000
Oct. - 1050 26500 1390 35000
Wov. (before 300 7550 395 10000
Nov. I5)
Total 9045 227500 I1930 300000
Evap. (3' depth = |
. on ¥ surface 31500 35800
area

“ 5)



With the mass curves. of demand drawn, starting with
reservoir stage in each as'estimated from the estimatipn
of inflow into Lake Hemet preceding the period of this in-
vestigation made by the Division of Water Rights, they
were found to.utilize thé'possibilities o i thé flow very
satisfactorily. With the control of South Fork alone by
the reservoir choseh there is no shortage, but an ex@ess
in the lowesf point of nearly 50000 ¥.I.D. The capacity
of the‘reservoir for comparativé ﬁurposes should be re-
duced about 50000 M.I.D. The STl BEorinass Sion pom
sulting under both developments are shown below; _

South Fork alone Reservoir~Capa¢ity 370000 M.I:D.

Snortage in I92I 10000 M.I.D. or - 4.5%

¥ 8 " I9I9 5000 2.3%
South Fork plus Straw. Res. Capacity 525000 M.I.D.

Shortage in I92I 30000 M.I.D. or I0%

It is not thoﬁght desirable to allow further shor-
tages as the period from I895 to I205 shows greater
drought than period which has followed I9I6.

The present reservoir height is slightly more than
sufficient to maintain the above control of South Fork
alone so that further raising of the height of the dam
for that purpose alone would not be justifiable.

The increased acreage which could be irrigated by

making the proposed Strawberry diversion is shown above

&7



as 1660 acres, assuming a use of I.5 acre ft. per acre per
yvear. The increased walue of good orchard land aderesul=-
ting from this would be I00 to I50 dollars per acre as a
consérvative figure, the wvalue not‘being as -great as land
in a climate more conducive to citrus culture. Taking the
lower figuré_above the increased value of land would total
at least$I66,600, As the water supplied by this plan is
not. sufficient to supply the present acreage‘with I.5 acre
ft. per acré without the use of auxiliary wells to just
about the present amount, it'would be inadvisable to en-
courage fuither land development. The‘present area irrri-
gated under the system is about 7800 acres, of which sup-
ply enough to care for about IO000 acres. The increased
supply coyld be used to advantage and would undoubtedly

be just as valuable‘if applied to the present lands, many
of which have been under-irrigated with resulting under

size of fruits.

“ 5/



DIVERSION PIPE LINE

Elevation at upper end | 5050 ft.
Length of line as dfaen on map _  6.I;mi.
Capacity required IQ sec. ft.- 500 m.i.
Diametér pipe 24 in.

Concrete pipe used
The available drop in order @hat the line may
be-carried thru a ridge at itsiloWer:end without ex-
cessi%e tupneling’is only about:BO ft, making a slope

of about .00I7

n. - .0IZ
T . 50
Therefore ¢ = I1s
¥ ¥ ) 5
V=II6+%.5 x .00I7 = 3.38 ft./sec.

Qlﬁ 3.38 x = 10,6 sec. ft. or 530 miners inches

Total dror. - .00I7 x 5280 x 6.I =54.8 ft.

Elevation outlet = ' 4995 ft.

The above line is,considered_satisfactory. Time was

lacking to make a detailed study or design.

2 7)



SUMMARY AND CONCLUSIONS

(I) The water available as estimafed in the first
part of the report appears to be hardly sufficient to
supply the present irrigated‘area in the basin, about
23000 acres for all purpdses, with sufficient Water to
replenish the ground water table, Lake Elsinore, and
supply the present surface.diVersion and storage requirem
ments. The estimated average annual run-off of the
basin is only‘éQOOO acre ft.'v

(2) The percolétion of such water as is available
s eems tobbe assured. |

(3) If additional water is shown to be available,
there are,facilities for storing it, either in the
ground or by the diversion of Strawberfy dreek to Lake
Hemet. » \

(4) Probably the spreading byt the Fruitvale Mu-
tual Water Co. could be doubled as there is more land
available for spreading and more care can be taken in its
control. |

(5) The diversion from Strawberry to Lake Hemet
would justify an expenditure of at$I60000 for pipe line
and raising of the dam.

- (6) There appears to little use attempting to
raise or possibly even maintain the ground water le-
vel in the Perris Area by spreading, as a large am-

ount of water would be required for this.

&2
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