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Sen Franoisco, Oslif., August 31, 1928,

DISCUSSION OF THE DEVELOPMRNT OF THE WATERS

OF THE SAN DIEGO RIVER
AND SANTA YSABEL ORERK

SCOPE OF DISCUSSION

This discussion will embody an nllyul of all the studies
of safe yield of the San Diego River and Santa_!ulnl Oruh.
made by engineers of the United States Reclamation Service, the

City of San Diego, the Cuyamsca Water Oompany and others, with a

view of determining a logical mthod of conserving the flood n-

ters of these streams, which are now to a large extent wasted in~

to the ocean, and of developing these flood waters for use as a

municipal supply for the City of San Diego, or for 1rri_.gat_:lon_ and

domestic use on lands in the agricultural areas tributary to the
City. _
Whether these flood waters sre developed by the Oity of San
Diego or by private capital will not vitally affeot th§ rn_n'l_.t'l
of the analysis nor change the general scheme of &cnlomt;'.
The detail of the computations used in determining safe

yield of the various reservoir sites or costs of ltmtnru will

of necessity be omitted.

The endeavor throughout the present investigation m iul

to determine by the most eareful and mnmtl:n mmu
smount of water which can be developed by th mhu uuuo

of supply, snd is based upon the demsnds of domestis uu otn-f_"’_.,_ 0

tor. !qu nlltatuu have necessarily ocampelled very careful
omxuutl.u of the effeot of the great drought whioch ocomrred
botun-l"! aad 1905 and the possibility of a reourremce of such
drastic oéiuttonc.

The ostimated costs of dams for the various locstions are
riuonnblo costs for masonry structures of s type which has been
thoroughly tested by sotual oomstruction and use under adverse

' céﬁditiq’”. There are several examples of this type of dam in
| _8en Dh’go‘ County, where their use has proven _the structures te
o i_o botii nfo and -oeononioil.

WIOI oF SAN DIEGO RIVER AND PRESERT
mlvm.omn 0! -THE WATERS OF THAT STREAM

The San Diego River rises in the mountains east of the
Oify of San Diego and near the divide between ths coast and the
linrt 'm the eastern part of the County. Iike all streams in
thh vioinity the runoff is extremely erratic and ranges trom

: _utx‘m drought to extreme flood conditions. Sterage of flood

waters is absolutely essentisl in order to provuo a supply of
wﬁtu for domestic and irrigation uﬁ. Reservoirs must be of
such a oapacity ss to provide storage for at least three years
of drought and some engineers have advoosted an even larger

-térm ocapagity. Storage of extremely large capacity is how-

.mr trntl.r influenced by uoouln evaporation and the econ-
lIlc limits of storage are suoch that it is impracticable to con-
_,mo all the runeff of the watershed in years of extreme flood.

A .onlilinhlo -mt of water is pusped from underground



reservoirs in the valleys of the river, most of the pumping be-
ing done by private plants for irrigation purposes. Aside frem

theae 'privatoly owned plants the 'Ouymoa Water 'Oonplhr has oom=

struoted a pumping plant in the valley esst of the town of Lake-
side and has at times pumped large quantities of water. . The
City of San Diego has also_ constructed a pumping plant in the
Mission Valley east of 01d Town but operation of the plant has
not been carried on to any great extemt.

In 1688 the San Diego Flume Company finished comstruoticm
of a water system for the irrigation of lande in the Bl ot:bi.
Valley and the ares lying east of the limits of t_ho City d 3an
Diego. In 1910 this system was gold to James A, Murray and ll
Fletcher and the plant has since been operated under the name

and style of Cuyamaca Water Company. The proa_u_;t_ system consists

of Cuyamaca Reservoir, of 115600 asore feet capaocity, divorting
dsms on the San Diego River and South Fork Creeks; a flume 33
miles long; the Hurray Boﬁomir of 6000 aore feet ogpui.t_n
seversl small reservoirs; and a distribution system camprising
more than 55 miles of pipe lines. Approx;mtély 4000 uiru_‘_'m
irrigated with water supplied by thia syatem and there m t‘b_o_ut
1500 services conneoted thereto. The total popuation. u:hﬁ_ ia
in excess of 30000. |

DESCRIPTION OF SANTA YSABEL OREEK AND

POSSIBLE DEVELOPMENT OF ITS WATERS PR i

mmumu1mmumuommnm-ﬂot
the City of San Diego and 1s one of the tﬂhtumof!ﬁ ﬂi

.‘o :

Dii'm&- River , whose course 18 gemerally persllel to and dis-
tant approximstely twemty miles north of the San Diego River..
On the Ssnte Ysabel Creek is loocated the Sutherland Reser-

voir 8ite, where by the construction of a dam the runoff of a
nry prolifie watershed may be impounded. On account of the

-lp.rso quantity of water which ocan be developed by this reservoir,
anl its location with respect to BSan Diego and tridbutary country,
1§ 1_5 Oxcqptioully attrutiu'sa a possible source of supply.

gg 5 POR CONSERVATION OF 100D WATERS

0! Sﬂ DIBGO RIVER

, In ordo: to conserve and aavelop the waters of the San Diego
R.hrer to the greatest possible advantage the construction ofisd-
ditional reaervoira is not_ only desirsble but imperative, and '

the following 1ist indisates those reservoirs which have been
,,mm_-.qu ‘

Flstcher Reservoir
- South Fork Reservoir
El Ospitsi Reservoir
Mission Gorge Reservoir
‘These reservoirs will now be discussed under sepsrate head-
_'i.nsl' and, 88 the Fletcher and South Fork Reservoirs are natural-
1y a part of Cuyzmsca Water Company's system, a discmssion of

the Mo_xion of that system is also included.

8AVE '_ YIEID OF OUYAMAOA WATER COMPANY'S

!hi M :101‘ of Ou—os Water Oompany's present system
n tt luﬁ B800 acre feet por mn. or approximately 3.12
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~ milliem gallons per dsy. To furnish this smount of water, pump-
ing from the sanis of thommmnnrvnnqattho compa-~
ny's E1 Monte Pumping Plant would have been required as follows:

Pumping Requirements

Year : Acre Feet : Gallons per
’ : per Year : Day

1899 1000 0.89

1900 3200 £2.86

1903 200 0.18

1904 1900 1.69

These quantities of water could be pumped with the present
equipment at the El1 Monte nlnt. and in no other year tham 1900
would the plant have been operated to full capacity.

In addition to a safe yioid of 3.12 million gallons per day
from the present gravity system the El Monte Plant could have
furnished an additional supply of water in each yuf except 1900,
The probable safe yield of the E1l Monte FPlant with the present
equipment is not less than 2 million gallons per day, and this
yield could be materially inoreased by the installation of ade-
guate squipment.

The present requirements of consumers of the Cuyamaca system

smount to approximately 3 million gallens per day.
Attention is cslled to the faot that sinse 1913 consumers
have been furnished all the water they desired, the uu;ﬁtor-
ruptions to service being for very short periods during the
progress of repsir work on the flume or other facilities.

6.
S4¥R YIRLD OF PROPOSED VIBYGHER AND BOUFH FOEK
BESERVOIRS, WITH A DISOUSSION OF INGREASED
YIELD AT EL MONTE PUMPING PLANT
By the oonstrumotion of & reservoir of 17,000 acre feet or
5% billion gallons ospacity at the Fletoher site, st or near
the present Cuyamaca diverting dam, and the construoction of &
reservoir on South Fork Oreek of 3,000 acre feet or one billion
gellons ospacity, a safe yield of 4100 scre feet per year or
5.!6_ million gallons per day would be obtained. A dam at the
Fletcher site could be construoted at a cost of approximately
$600,000. 7The South Pork Dam would cost sbout $100,000.
| These reservoirs would inorease the yield of the present
Ou:nul a:lt- to & total of 7,600 sore feet per year or sppm-
intn: 6.8 million gallons daily.
To furnish this amount of water, pumping at El Monte Pumping
Plent would have been 'rotmirdd as follows:

- d——

Pumping Requirements

. : Nillien
Year Acre Feet : Gallons per
SR i . by anE Day
1900 3200 2.86
1901 1300 1.16
1903 1500 1.54
1904 4300 3.84

. In oxder to sare for these drafts wpon the underground res-
ervoir st El Monte new wells snd equipment should be installed se
that Reavy draft could de sustained sad the water in the desper
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gravels made available. The cost of the rebuilding of this
equipment would be comparatively inexpensive, the total depend-
ing entirely upon the amownt of money spent for architectural
or artistic effects in no way comneoted with efficient perform-
ange. Two pumping units of a capacity of 3 million cll.l.m daily
each could be installed for a total coat of from _“5.000 to
$50,000. o
After the installation of new wells and equipment at the Kl
Monte Plant a yield of from 3 to 4 million gallons per day ocan

be depended upon.

EL CAPITAN RESERVOIR

This proposed reservoir is located on the San Diego River,
the dam site being about six -1103 east of the tﬁn of Lakeside.

The construction of a dam 160 feet high will form s reser-
voir of 71,000 scre feet or 235 b_mim gallone capacity, will
give a safe yield of 5,700 sore feet per year or 5.09 million '
gallons per dsy, and is based upon a full release of water to
eare for riparian lands below the dam.

Careful snalysis of this project can result only in the
oonclusion that its merits are few snd its drawbacks are many.
The prineipal objeoction is its exceasive oolt Inoh rou.ltl in
an exorbitant price per thousand gallons for the I.tar hﬂlopol.
This cost is far more expensive than for water hvolnod at other
projected reserveir sites, and serious ommsideration at ’ﬂﬂl ros-
ervoir is therefore abandoned.

/B YIELD OF RESERVOIR AT MISSION
GORGE SITR NO. B -
. A dsm oreating s reservoir of 44,000 sore feet or 14 billiem
gellone capasity could be construocted for from $600,000 to

-Q!EIIIO.'OOO. This dam is at the so-called Site Ho. & located a

.hort distance above the nitorl:f ond of the gorge of the San
Diego River below the town of Ssutee.

. This reservoir would have a safe yield of 4,600 aore feet
por year or !én:_f,_nn!.on g4 lons per day.

The outlit of this dam is at sufficient elevation to supply

& large po_rt@én of the water use on the lower levels of ths City
Of Sln ﬁlogo; and a pipe line to the City of e capacity of not
hl_'g- than ten gi.lli_on gallons per day could be built for 3350.0_00.

m !IBI{D 0!' SUTM BESERVOIR

- This ruomir 8ite is located on the Santa Ysabel Oreek, at
iho lmr ul o:! a8 very productive watershed. A reservoir of

w,ooo aore feet or 194 dillion gallons capacity will assure a

nfoyton 018 million gallons per day or 9,000 acre feet per

. The water developed at Sutherland Reservoir can be most
eally transported to the City of San Diego by mesns of a
)1’0 line :I.li -u.u long from the reservoir to the Cvyamscs flume
d# or near tho uvmug dam and thence by means of the flume snd

3 ih w- pm lines to University Heights Reservoir.

‘ean be -uo with the Cuyamaca Oompany for the
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transportation of the water developed in Sutherland Reservoir
on 2 basis which will result in very economical transmission.

The cost of the Sutherland development will depend largely
upon the price which must be paid the present owners for the res-
ervoir lands, water rights and riparian rights below the preposed
dam. If the property can be purechased for $1,000,000, the entire
Sutherland development can be effected at costs not to exeeed the
-follonng amounts;

A relocation and roomtmtlon of this stretch of flume
) will reduce the lemgth by spproximately thres miles snd very
utoruu.y reduce msintenance and operation expense.

~ The tm:lnhr of the flume can be kept in service toi meny
nm at a ooat omuonb].y less. thnn the carrying charges on

tno of pnmmont conduit that oan be devised.
it is therefore roounondod that the portion of the flume

botnm Monte and Lankershim tunnels be relocsted and rebuilt
:lil tho roumuy -inl'ouat.o future and that the remainder of the
prount flume be’ mintnnod as long a8 possible with timber sal-

Reservoir Lands, Water Rights and .
Riparian Mt.c ® ¢ o o o o @ ’1,000.000

m.o.o.oo.-ooouacc I’WO.M
Pipe Line to Cuyamsoa Flume . . . . 500,000
htn a8 8 e o & 0 '8.500.000

mod fron tho rooonntruotion of that section.

B_olga_a.tion and raomtmuon of the six-mile section men-
t‘tma‘_‘a.h'ova. oonpr:llmg approximately three miles of actual
: oﬁltmtiop; will cost not to exceed $100,000.

 RECONSTRUCTION OF CUYAMACA FLUME ”

So much oriticism has been made from time to time of the
condition of the present Cuyamsca flume that this discussion
would not de complete ':lthont.onmnt thereon. ,

Except for a six-mile seoction of the ﬂ.u—_ which can be
advantageously replaced within the next few years no general

AND RCONOMIOAL DEVELOPMENT OF THE
:m or THE SAN DIEGO RIVER

As a ronlt of the praunt mutigation it 1s evident that
tho 10310.1 and mlt ocononionl development of the waters of the
, llnhlm River is by means of the following program:

Build Fleteher Dam.
Build South Fork Dam.
Anutro llthnl d Reservoir site, water and
ights, and comstruct Sutherland

 Dam and & pipe line to Ouyamaca flume.

' :mu a dam at Nission Gorge 8ite No.3.
' trut the portion of Ouyamasa flume de-
faa o Nonte and Lankerahim tummels.

. m-ltrut the equipment at El Monte Pumping
< Reat 90 88 to permit heavy draft and make
Qn.tlm. the waters in the deeper gravels.

recanstruction of the flume is necessary or esonomically sdvis-
shle. b 55 |

The ssction which should bde rillﬂ.t oomprises the iortzon
betwesn lMonte and Lankershim tumnels and inoludes prtutlully
all thonghtrcnlurmnmnm. !hhilthlu-,
tion on which s very large portion of the presemt nlltllnu |
cost is expended.

1
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The gcost of the u'ulomt ntw m"; tmmruth
the safe yleld of the various reservoirs, would be as follews:

e

'$600,000
100.’.000

mtohr Reserveir
Socuth Fork Reservoir

Sutherland Reserveir AL |
8.500.000 9.wo ' 8.00

and Pipe Line
Mission Gorge Resexvoir | il 0 A
snd Pipe Line 1,100,000 4,500 4.00 _
Reconstruot El Monte ' | R
Pumping Flant 50,000 8.40010-{-.500 5.0 to 4.0

Reconstruct portion of
present Uuyamsca Flume

Totals

_ 100,000 3,500 3.12
$4.450,000 24500 to 26600 :’;;: to

Tt should be noted that the safe yield of the El Monte Pump-
ing Flant as shown by the torogm tabulation is not ntiroly
gorrect as in four years out of m-fin pu't of the ufo
yield would be required to make up defiolenocies in the mﬂty
supply, and in one year of the thirty-five year period pmtl-
cally the entire yield of the mhc phlrt ulln e ronlrol
for that purpose. | '

As has been stated before, present consumers of m_u
aystem use approximately three million nnm per ll! -l ﬁo

! A’ .n r.
o el i Ly e S .
N =L -h *

'y By == "N
7Yy e J:

_;.1:.'

for u-trumtlon to oomor- other than those now served by
the Om mt- WIM. be three million gsllons less than
the totul nm h ﬂu ‘foregoing tabulation.
nu- pnsru zor l.onl.omt m conservation of the wa-

torl ot the San Diego nvor assumes the use of the present sys-
tu of Gnnuu Water Oe-plw as 8 frame work upon which to build,
Tln uoouity for such use of the present system is so resdily
.nannt to an who are acquainted with the facts, and who have
-‘ gtm the mttor intelligent consideration, that a detailed
ltutumt of the rem for such a conclusion is unnecessary.

. -A‘l'u'p showing looation of the various reservoirs and other
tqitnrii treated in this disocussion is sttached.

F. M. Fauds,
A Hydranlic Engineer.

. 1
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