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A

ON THE DEVELOPMENT OF THE WATERS OF THE SAN LUIS RKY

»

RIVER AND ADJOINING SOURCES IN SAN DIEGO COUNTY FOR IRRIGATION AND

OTHKR PURPOSES, -

THi: MAIN OBJECT OF THISWENTRRPRISE‘ia“to°1ﬁﬁ6unumtuu¢wmwawm~5

flood waters of the Sar Luis Rey River for distribution over a
material part of San Diego County fTor tha purpose of 1rrigutioh;7
domestic and municipal use, generation‘of electric force, and ' for
other purpcses that are desirable and uportant.

In its generzl characteristics the project possosses rae‘
markable natural advantages towards a successful and economical':

development, and in its amplitude and tenmure it is most extraordi-

nary. It also has the admirable feature of being wmade available

- to such an extent as may be desired to mect present necessities, -

with the opportunities for enlargement from time to time as the
incraasing demands for water may jnstify,'thus savine in any preson;
unnecassary outlay,and proviﬁing a éourco of' revemie for such on-
largement as needed from increasing renia, profits and subsidies.
that will come from its distritmtion. . ‘

Its field of operation, is that belt of several hundred%_
thousand acres of land contiguous to the Coast, and extending to g
the city of San Diego, which is unaurpaqsed in fertility ot sbil.ﬁ
variety of productions and climatic conditions.

By-rnason of an insufficient rainfall immediate to this

<ection, it is aoﬁolutely dependent upon*mothods of 1rrigaxion to}_

insure its productive resources, and as the prevailinq streams;ara;

J
*

intermittent in their flow, and unreliable AS 2 direct source ofu;n 

supply, =us they zre usually dry whon and where most needed for use_
it bocomesn nocessanry to provide menns to mmet this requirement, The
only wny to do this 18 by storago reservoirs, and the only source
that has tho rcqutnite supply and elevation to comunnd the entiro
territory is thet comtemplated by this wyntom,

The nueoleus of tho undertaking, the San Jais Ray Rive f.
runs throupgh this territory, and is8 the largost stream and most roe-
liablo in tts flow of any in the County, It heads where the raine
fell 1s the greatest in tho high mountains between the Coast and
Colorado Desert, some of wi:dch are upwards of soven thousand (7000)
feet in elovation,

Townrds the head of tnhig River, and amcng these high
mountaing is o larpge and comprnratively level tract called Warners
Velley., YWithin this Valley, there is reason to hsliova,'ﬁnce-cx-
isted 2 lake covoring many thousand acres; which at sone time obroke
nway the barrier at its lower sides and formsed the narrow cutlot
which now oxists, It is an undertaking of nc ¢reat moment to 111
in this narrow pasgy, and thereby create a roéervoir which, when

all are considered, rust stand alone upon ths Pacific Coast in its

magnitude as an artificial storage, together with the possibilities

aﬁd probabilities that will feollow from the use and distribution
of its waters over tho Country mentionad,

From éxaminations and :urveys made of this Reserveir site
and of the genaral project, it is shown that the bottom width of
this narrvow putleot is onﬁ hundp~d and ninatye-sight (le8) fect, and
that the bod rock is from five'tﬁ saven feet beneath the bed of

streame The sidos are preoipitioun and the projaétlng ladges upon

\ !
4

thom, s well as other ovidanoea. qiva assurance of a stable
a-d-\
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nnehorage for a dame A stono stricture to the height of onc fiine-
dred and thirty (1350) faet, or higher, is within tho 1iﬁits of
practibility, and the material therefore is uﬁunnant and noar at
hande  The conditions are favorable for most any olass of dam,

Tho bed of tha River at this point 15 twventy-six hundred
and thirteen (2613} feat ahove moan low tido, |

From tha paculiar configuraticn in thas locality thero
exists a natural and anple westeway at a'point upward of half o
mile distanty over which all surplus waters can flow, thus securce
1y providing againat that meost inmportant alement of danger,

Ey ths construction of a dam to the heisht of one hundred
and thirty (150) Teet, it is estimated that an area of eight thouSe
and fiva hundred ( #500) acres will be floodad, which will form in
many respects an ideal storage basine It will ba compaci in form
and have deep mergins over its greator part by ronson of stoap
mountain slopas on one gide and the bench of mosa land upon the
othor,

In diffaront portions of its bed there are scverél hine
dred acres of marsh land, and in other and higher parts there are
dzproessions, or dry lskes as tney nre called, which often hold _
watler during a large part of the year. This all goes to show thq
close nature of the scil and its adaptability for storage purposes.
In additdon, there are many springs along its bdrdﬂr. coming from
the mountain sides and meaass which reiﬁforoa its qualities in
this raogard, _

The cepacity of this Reservoir at one hundred and thirty_'

(1450) feet flocd plane, is computed at four hundred and four thouse
. < ST -'; \

and five hundred (404,500) acre feet, which is equivalont toﬁ?;ffffﬂ_

- _ TR

(;v,oao,ooo,ooo)oubic feet, or (132,151,000,000) gullons. To a
pinna one hundred (100) feet above lowest point of Valley and at
fn desirable level for outlet at dam the volume is 105,000,000,000
gnllons,

The cachment arca is found by actual measurement to CONe=

tain two hundred and ten (210) square miles., 1In character it if pf

'high broken mountains, of granito Tormation, some of it with dee

- muded sides and presenting maeny favorable aspects towards giving a

large percentage of storage Trem the rainfall, This coupled with
the heavy natures of the stormsin this roegion, and Trcm the fact
thzt the stroams at times of rain ars usually torrential, cven dure
ing the swmer and Tall showoars, it is reasonable to conclude that
an unusual amount of storage may be obtained. As an illustration
of ths violent nature and quantity of water coming from the stréams
of this area, there are pluces in the Rivep b2low the Reservoir
whare the bed is confined to ihe cenon, with widtns of from 150 to
6500 fset, which show by the drift wood and other indications of
high water mark, that the floods have ranged from 10 to 15 feet in
depth,

This storage percentage of rainfall is quite variable in
differant-ldcalities, and differs when one year is compared with
another, It is doponden£ upon the nature off the storms, the come
pactness and formntioﬁ of water shed and other canses., Where the
rains are gentle, and the Country is flat, with deep loose so0il the
minfimum yield is to be eﬁpectedf The diffarence and value here in
that regard, is demonstrated by the sunmer and fall rains, at which

time the ground is dry and parched; but not withstanding, it is not

‘an unusual occurence for floods to attend a rain of only a few

~ hours duration and streams to become so Swollon as to be inpassabdble,
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racinlity of San Francisco where water is stored,

ansocns 1t 1s 1owoer than Lihilse I othory

wnare the character of Conntry and rainfnll

1, tile cachment s beadb rat:xd nt 745 and
C > hydranlic ineering asutiior File
eduerions whichh are gatherad {rom the
{ Anerican stromms, vizi- Fromw mountain
Lils, B0 and €O nor cent: wooded swanpy
wndntlating pasture and wood land, 50 to 70
| pralriao, 0 GO pa Nt
the Country is i OV ion to the elee
tost in hhi localitios, It

TETLE - TR I .- L “wpw s » At r” - T 2 Te ' Y Nate
5% wW1lin the lowar levels bordering the

70 per cant is not umusuzl. From vari-

18 canciumment aresn, and in the adjacent
14 + » . ] 3 - P T /Ny - s ol
warLaicns, whwe preocipitation is shown to

-

n2r N, Mre Je Ke Godney living on
masured 92 inchzs during the winter of
et that 1t is greater than this in
ctaly of a torrential nature, and is at
W in the elevated parts, wnich diteing one
arly six (6) fect,

se high mountains and the provimity of

Li:xls Section is subject to swmmer and fall

cepacinlly advantagaous, as from their character
- He

conasiderable henefits will be roceived, It is not infreaquent for
it to rain every nionth in the year in the nountaincus portiocn.

This condition of neasons must have a large influence o
on the losses Trom evapormtion of confined hedies of water, and
tond to reduco it to o minimm, Xt will ba nlego aided by the chnpe
actor of Roservoir, an a largo parcenbage of 14s merpin will bLe
deop, and thereby a low temparaturs maintainad, The losses Trom
evaporation have not been dotermined in this locality, but the nce
ticn 1s the reverse of the rainfall as $8 Jdecreascs with the altie-
tude, At San Dicpo and l.os Angoles the enmual is given at 7.5 2nd
572 inches respectively, Drom which difference of level it follows
mist be less at site of Reservoir,

Assuming tho rean annueld rainfall at 52 inches, the proe-

cipitaticn on this areo would bo 180,270,080,000 rallons, which

jod
q

is 27 per cent more thal capacity cf roservoir, With dam.at 180
faet in height the minimum of £5 inches gives €1,478,000,000 gal-
lons, and is A1 por cont loss, while Trom the mavimem of 90 inches
it ﬁculd reach the anormous voluwme of over one million acre foot,
cr more precisoly 520,51%,000,000 gallons, which 15 twe and forty-
four (2,44) times the cubic contents of storaga,

On the quostion of possible drouths, let this b comnmare
with any other succesaful irrigation enterpriss on the Pacific
Slopn, and the excaptionable cenditions asg preosanted here, and
alsowhore, ovor the undartaking nmust baceme apparent.,

Bayonu question, the proporticns are anple, and such as
to meet suceessfully any probable contingenecies; btut in the ovoent
of desiring furlher sacurity ageinst an amasually dry peried, or

OOnaprV1ng a greater amount of waoter, ths height of the dam can be

-G



inerenscd ot ploasure, until the area flooded will be 19,000{u0r09

or MO!'De

AT R CONDYU-LIF

From the wain Heservoir at Warnsrs Volloy, it is propesed
to convay the wadter vy maesns o a connl along the mountain and
rolling nill gides to the tweo points Tor distribution and Sibe
stornge, known sa Rear Valloy and Moosa Cancn. These places are at
respactive distaness of 28 and 285 nilas, hut as triuntary streams
0 oneh are mest convonient fovr water way, the total longth of cohe
dudt to-nupphy ot will not cxacead 19 miles,

“ho Country over which it mms is excelloent for a moune
tainous ona, 1ot Loin: broken in its gonersl chepacter along tho
alirmment, The soil ias of such o natura as 4s o good for canal
pirsosos, and will bocoms clese and compact whan pitt Lo suchn Uuse,
indis is demonstrabted by cther ditches in tha loenlity, L will riot

msive to consimict or uaildtain, by the prever mathods, as

magh of the line is alon heonches and gontle slopos and not cut vy

any cross=stroamsge The prineipel of watershad ahove conduit is
conTined o twe cor ti:xree ninin channels. before reaching canal 1ing,
As o rule thare is heavy bmeh along and ahova the aligmmmont, wnich

will prevent thie concantration of storm waters at out of way
places, and hence thoir destructive action whon crossing condudt,
#hoeprs these water courses are crossed, short stretchos of flume
will bo used, ¥here Tlunes or culvarts are necassury thers 1s.-an
avundancs cf suitabvle timbsr Jor thoir subestructure growing in the
vicinity. Tonrcughout the length of conduit, there is considerabls
sogurce ol cachuent aggregating an arca of 138 squere mnilesd, which 18

o e

‘principally collected in two main streams, At the points where
these are crossed they are very narrow, and each havé valleys dipe
octly avove with excellent facilities for controlling Vworks by
which their waters ocan be intercepted and conveyed to the Distribue
ting Resorvoirs, The oondition at other points are very favorabie
for securing most of the water coming from thetyr cachment zrea. The
pr0po:tion of rainfall upon it, 1is nearly oqpal to thet of main
sto:nge baﬂin,'and as the square miles are equivalent to the cache
ment basin of the principal Reservoir of the San Diego Flume Co.
its valus 1§ apparent,

At three points 2long.main conduit tunnels will be advise
able. One of them.will save about six miles of construction a-
round a very rough and difficult moumtain. Its length will be
2200 feet, The other two cross sharp spurs with considerable ad-
vantage ahd heve lengths of 300 and 500 feet.

The conduit is to have a maximum carrying capacity of
600 cubic feet per second, which is epuivalent to 30,000 miﬂers
inches under a four inch pressure. It need not be constructed
to its full capacity in the beginning, but any smaller proportion

can be adopted, and subsequently increased without mateorially ine

terfering with its contimied use.

Tne substitution of a flﬁma foéha canal has been consider
-8d, but a comparison of the local conditions, requirement, etc;

give, in point of first cost, maintenanbe and future necessities,

a decidod prerorencé to a canals A flumo detoriorates with age,

- 800n requiros constant care and eypense to prevent excessive leaks

and finnlly an: entire renewal is necessary. A ditch, under the

-8B



condition of this one, will imppovs with use, hoth as to its carvy-

1 capacity and

. . -~
L 'l:‘ t\}
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This has all been Jenonstrated since the early min

-
-l
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days ol Californis, and that, the advantagoes flames, as first used,
wera2 in the most part based upon theory only. A ditehh can bhe ine
crossed In careying capacity while in use and at no unnsusnl outluy,
ercas bayond a sidse board, this is not vossible with o flune. In
the baginning any losses that may come from such a conduit will be
Or G conseqaences since the eupply will largely exceed immadiate

GBliiand s

BEAR VALLEY REBERYOILR B
Baapr VYalley, th> =ite ¢l principal Distrivuting Reservoir
is @« deep dspression amconeg the foothills of maln range, containing
ab;ut 1070 acraes and tounded by steep rocky slopass., It is an ad-
mirable place for storage, and from its cormanding position with

raterence to the Trrigavle belt below it has great value as a point

*

Eal
-

ior distrivution, and

-

vill cive urusual security and convenionce to
tho aniorprise. It has an independent wetershed oi its owm of
neerly eight square miles on which the rainfall ranges from 8 to
<0 inches and in Tavoraivle secasons affords a large amount ‘oi cache-
ment, IU 18 2 source of the San Elijo Creek, which runs through
Escondido and is perenial in Reservoir site,

The lower ond of velley Tforms into a rarrow rock gorge,

& o T
- - .~
Tesanuing

in large ceorpuct masses unmistakeable bed rock on bottom
an® sids of canon and gives an excellent sitoe for $he safe and e«

concmic construction off a dam, Liks the condition e¥xisting at tho

—9-

main storage dam, a natirad spillway is also provided, which is
fully one-third mile distant, and in this respect, as well as for
the erection of a dam it is Siperior nnd'qwnwrully nnezeeptionable,
A dam to the height of 150 feet will conform 4o this spillwoy and
is advisable, It will have o capaclity of 7,786,000,000 galions,
shoutld it be desired in tha Mbture to incroase the storaze ot this
point, it can be anguiented to the oxtani of 5,900,000,000 or 3,000,

000,000 gnllons by a structure abont midway off Lthe Vallay wnero
B 3 :

. there 1s a2 suitable point, The 2lavation of thn Jower dam site is

1400 Teet abuve the sen,

M0 OIS A, RESERYOTI RN,

The Reservolr site at “Moosa Canon® is situasted some ten
miles to the N, ¥, of Bear Valley, and is on o tributary orf the.
San Luis Rey Rivar., It is very lovel and hounded upon 211 -ideg by
abrupt mountain slopes., TIr formation it is unique for a storage
basin, At the lower engd of Valley is a s0l)id ledse of granite
through which the stream hes ont a deep and narrow outlat, and is
& superdb site for » dam, The Capacity of thi8 Resarvoir hase 1ot
been detormined by contour lines, but in gensral characteristics
it oxcals that of Bear Valley, and in my oninion proportiocnal
heights of dam will give oqual if not much larger cubie contents,

Tnis Reservoir will be the distrivnting source for the
San Luis Rey Valley proper, Monteserrate and Gilajcme Ranchos,
Oceanside and the desirable countiry adjacent Lo thems 1Its elevae
tion 1is 490 fnct above the san,

It hns'a cachment areca of 28 square miles,.n part of
which is high precipitious and rocky, and upon which the rainfall

10«



is about thes vame as Bz2ar Valley., A large asount of water annually
passas from it, and in Cavorable saasons it will bo practically
self sustaining. A Tine stream is alyays flowing in bod of its
main Creok,

This principal stroam heads at the same vlacs as that of
Jear Valley, end is equally available for the divorsion of wator
Trom the main conduites In its course to Ressrvoir, it runs
through the valley Center Country, from which dirset distribution

I be made by a ditch system over a preat many thousand Zeras, or

in fzct the major portion of the district.

When these associated conditions of this project are
considered and comparison made with others, their very extraordi-
nary and numerous advantages bocome apparsent. Aséde from the

splencor of' ths main storage basin, the distributing Reservoirs of

this system are oach larger than many of the main storage- Resepr-. .

voirs of otrer enterprisecs, and with most ¢i' them there arc no Ope
portunitios whatever for storage distribvuting source as this has,.
In addition to these two distributing Reservoirs with
whicih the main conduit mekes dircet conncction. it can be turnecd.
into the Guejito Valley at severz:l places on a low ridgsa, theo

)
summit of which it follows some two milos before reaching its ter-“

\

minmus, This is at an ﬂlevation of 2200 fect, and will enable a

supply to reach any point nnder that level, of which there are brn b

several thousand acres near by included in thas GueJitO'Ranchos~andc
country adjacent to ib. It will also be the most direct way to

furnish the San Pasqual Valley, to which the water will i in-a

natural channel, and without any expense further than turning it

from conduit., The same point and partly by the same means is the .

\

-lle

most convenient and practicable way to supply thoa Rincon, Puamna,
Auga Tibia, and Pale Districts lying to the tHorth. fThe fertile
district ¥nowvn es Fallbrook conld be irvrigated Trow thiis cntore

prisec,

LRRBRIGADLE COUNTRY,

The country to be irrigated by this sysiem is more define
1t51y defincd a§ being that strip extending from San Dicgo northe
vard some 60 miles; and running back from the Fecifie Ocean from
ten to thirty miles, In churactor it consists of Valleys, lMesas
and undulating uplond, which varies, in its material part, from seca
level to 1000 feot in elevation, though the major portion runs from
400 to 6800 feet,

Reference to the accompaning mimisture Map will bhetter
convey an idoa.of its extent and Lenéval outlines., The bounderics
ol the total area that will conveniently come under this dcsign S
brace over 400,000 acres, Ovsr some or thiis there ere broken and
isolated parts not convenient or intended to irrigate, yct ihe
lerger portion, or about three-{ourths is niosi desireble, and susSe
ceptible of the highest advancement. 7The City of Son Diego, with
its Pueblo lands of 48,000 acrzs are ineluded, and from its natural
conditions and requirements as to abundance and purity of water it
mst, sconar or latar, losk to this source for all its SURDLY e

In distributing the water cver this belt, various methods
can b2 resorted to or “'“v corbinations made. At voarious places
natural streams will be available and convenicnt as conduits Crom
one point to another and also for diroct diversion. Flumes, ditches
and pipes of different kinds will enter to some degree into the

-12=-



distributing system and can be altérnutad. Much will depend upon
the intent of the supply and the conditions surrounding'itsuoon- :
vaymnee from on2 locrlity to ~nother.

In the beginning, o diteh systom will Lo used whorever
practicable, as 1t will be the most cconomical, In the Tuture
thosze con be improved by lining them cither with asphalt or coment

c¢r revlacing them with pipes, as may be desired,.

WATZTER POWER S
In conveying the wator from the Vain Raservoir to the
toar Valley and Yoosa Reservoir there is a differonco in lavél b=
twoen the two places of over 1000 Teet, which can be made available
for tie gon=zration of electric power, and in doing 'so, without any
rosuliing loss of watere The base of tho lowsr Bear Vellcy is

1400 fe=at wbove the sca, and vetwean that point and first distribue

W

ticn, thore will be several hundred Tent which can be turned to
propcrticnal account. In addition, should pive lines be used as a
means of conveyance to any of the lower levels, the placos of oute
let will have their ratios of nower corresponding to nressure and
volume, Should the City of San Diego, which is over 1000 fect, be-
Low distributing source, raceive its supﬁly through pipnas, the
velne and conveniance of the power thereby developod'woﬁ;d be of
great imnmortance,

Along “he main conduit there ars two principal poinis
wvhere this powsr will ba generatod; one, at its lower end where
turned deovn the meuntain side into either distributing reservoir,
each giving 700 fast, and the other at mouth of main tunnel, Qﬁere

thz 2ligrment makes a preeipitious decent of 300 feet, alld giviné

13-

admirable conditions for the prassure conirol of =ny amount 4.4
may b2 dischnrcged,

With 2 vaximm ef 600 faot vey sacond, and nl) this Tall
utilizod, ths gross amount rciven therafrom woulA aonnl hﬁ,GGO horse
powrre Tt in t::'-nr,s]_'l_:j catimated thot cbont 70 wor cont of thiis boe
comesn not, thoush malers of some Yater vhesle now elris ne hirsh as
92 per cont, At ijuw thrae hnndred fecst 011 Fron turnel, 21,412
horse power pross can ba dovclop@ﬂ, My smeller sronnt nascd at
cither peint, cr cnmbinné, will be 1in Jne proverticon 1o hond and
volumo,

In clectric tramanission thn resnliing efficicney dapends
npon the distonce convoyod in conjimerion with woignt and cuhstanes
of transmitter,

its value in such form, to ihe Cormany and 4o tnho ﬂdﬁn-
LYy 1s bardly to e astimated, nnd as a eoming sonrece of roavernwe it
would justify the evwenso of the undertaking. 7Tnis agent is cone
stantly growing in tho wants and necessities of progress. Tho
scarclty and prioco of fuel in this Seetion must give it @ hish
markel valuee, In differant portions of tun State the rentals pep
Liorse powasy runs from 450 to $150 per unnum;

It is intonded %o use this force whers powsyr is necessary

in all operations ot constrmiction, or o makse all duams, ditchoes,

C tinnels, transportution e, Machinory or tne prossnt day of noapre

1y all kinds ia voeing ﬁuccnﬂsfuliy fashionasd Lo its usae, and there
18 no question of the proat aconomy and utility that wili ve siven
irom its applicution on its work. The canal lineg leaves the River
Guiteo rapidly, and by the plans of oilt=take, tho differanco boe=
tweon them at the distanco of a mile will bs sufficient to give

] G



considerable powers This can be inervasad from time to tine ns
conimit 18 extendad, untid enyv emonnt thut.wuy'be requlred can be
chtuined safYiciant for similtaseous Opagyrations {rom one oxtreme of
Lire works to the othinr, Hetore vaaching mndy tunnel o fall of

N 7 D
L2007 et can be socoupad,

“a
4

e angineerinyyr nhwmses of the ontornrise, of which thorc
o il Tionlbios 8o surmcint, con@ists o the don ot the main
LOFRNE Reservolr in dWarners Valley witn its vrovisions Tor lood
Jansle fe; the conduit Prom tinds GOLnt te the snbestorace and dige.
ALING peEatrvalrys in Sesr Vall 2y and Moosn Canong cerection of
W &l Lhenn poiInts: conversion Gf sSvorayge and distraibution at
L2088 :‘,".:.t'.'.'!'z of distribuiticn over the conury "to L3 irrie
nLed an othwerwiss suon) Lad: o

12, genaration of 2lectric powor £or Cone

~

IN tho conat it ian - S o
: i, l_,i_}..-';ll((o ALl w51 Larvt .."’,' ;...&(:{‘ ;zru -Lo ‘:-“ Of ;::o:lr-’i to

Cr SLONE Crilor. i i AT 50a0 e it Sl e
‘ CTICry 2L v urepesed te adopt such plans and provida such

CLors Gl by i =4 L8 Jora Lhan wiplie to witnstand 4Ny rcbe

le disrapting infClhuerccse In ti- lily L2Ar basas and sides are
tc e ol cament asonry and Tirelsy sttachied to sadrook at all |
placas, For netarisl parts of Gunse AL 1S contt’::zjlal:ti;f)(i. to use

Sphazlt mivturss instoad o Culiidiby s for such rposcs A6t 4y nub

1 ecoromical tul possesses pocildiar and desirabla qualities, It
18 an uwinssive, inpsrvicus and Llezible substance, with properties
vhiaeh will pive wmonolithic strengihh o a structure and conform to
iy L2naeneles of subsidancee As a‘rﬁinfcrcemunt tec this, and as a
mataorial that would zet as a safoguard undsr any ciroumstances, it

“l5m

i8 proposed to put puddle earth on water side, in,such mass that 1t

cun nover become water sonked, and in combination have such inhere

ont strongth as to prelude any elament of Tailure, This type 18
considered on account cf tha groat sscurity it wil) give, as well

as the natural opportinities offsrad in pursuing econcmical mens—

T8

Thig main conduit is to be trapazoidal in cross-s2ction,

with a maximum cdpucity of 800 cubic feit per socond, This will be

L4

a little more than the cuhic contents of tne main Reserveir, but
aiich size is desirable towards intereapting and giving facilities
to control the surplus water from floodﬂ, and nlso better providing
for what water can be scecured from tne watershed contipgucus to 1it,
which, as above stated, has a2 rainfell nearly aqual to thea Drincipe—

1l cachment area. Moraver, it is naecessary that this, as wal; ns

-

otheyr irrigating conduits, hava an accumlating capacity in ords:
that water may be dalivered during the irrigating season,

The tunnsls ars sstinsted with a sactionul arersn of 70
feat, with requisite gradz tc carry full veolume., It is expecied

they will be throurh granite and have all the advantagecus Tontures

tant such will give,

/ It is not the :im to complete the system at cnce, bLut ine-

stead to tnke such steps as will seceure an amount of water Si =

!

ficinnt for the imwediats demand in irrigating the counrtry nost

'f';convnniﬁnt and cconomical to supply, and thereafter make suen nddi-
I'; i

/ftions at intervals as inducements and developments may offer. The
}

,-'/\

/ natural conditions are favorable tc this conrse, and in the begine
/ ..3.

&ning it can be given sueh magnitude as will best edapt it towards

\
i
\ L]

%moderatc saale. The Section lying dircctly dnder it and ne=ting

\ :

b :
fbcuring an income, and in a comparative way be conducted on a



tnls plan includes kscondico, San Pasqual, San Marcos, Valley Cene
Ler mnd tne country contisuous to then. In faet it embraces alld

tne helt to the Yorth of tha Sarn Bepnardo River, which includes an

nren o 209,000 acres to sa2lact frome Several towns are within the

torritory. It is nobt tc be undarsteod that tnis is the limit of

Lo country roquiring irrvigetion at the prasent time, for all the

secuions L have incluwicd undopr toue general system, not only dosire

n o supply, bul Tor yoars have besn making efforts and sntaruining

various plans by which it may bs chtained. The system throghout,

novaver, for distritmting water should only he extanded as inducte

Nt and the inerensing demands may warrant.  The City of San
eno 1s and has bheen equally urgoant ard, from recent steps, shows

Actorniinetion to meet, not only har municipal neads ond evpocta-
Lions wo an indeilinite Mture, but 2140 sscure water for the irrie-

gaticon of the 48,009 acres of 'Pueblo lmnds inmediately adjoining

to secure z ceniracte In aduitilon, a contract 1o supply the Linda
Vista Irrigation Listrict may be seciirsd.
¥o Turniskz tiie socticns cutiined, or Qucn pDArtsS 2% are
Spclal ity d:ﬂlr&r}d_u; cr.uvanient, and also to provide for probe-
le induecerients from olner leoculitios immcdiateoly following oper-

Gls plan may Le adopted preparatory to distribution,

[
i~

l".l;'.:: Q‘IC. _].. . - - ; L e e L

‘arnors Vallay Dam, t0 height of 100 f95t=---3550,000.
Jaln conduit, capacity 600 cubic Teet per 896,240,000,
Diveriing Dam at Bear Valloyy-eecemcmccaaaeae 20,000,

Divarting bam ut Mo0SQjeeccncccinnccnccacanaa 10,000,

Liie C1Ly propire IEH is undoutbtly & most important source from wnid

Totalymemcccmmcc e cmc e - $620, 000,

=17

mada in first outlsny by raducing size of maln condidt, hoisht of

Lonstructicn Lo rLui:. ARLONL WO | praliacle 110
16,000 Lo 20,000 miners inches, or suifficient for gunoral distrible
L1O1 over Lo princlipael counbry.

'I_J;:‘;L-.y_‘.(;i' pracoing Lie varnav:s Valloy LUan, & divorting
structure c¢an e sabstitbihoed and GACoU In vivayr ons malo Dalov

e thars 18 34 101 snltat:le noint 'cr sueh ournos 03 o ted
- 3 : -

or diversion. 'fhan, orosct den Y r Valley GL Glly
l:.:.'_.. ¥ Li\" i CORT 7.’0‘!] e
B ] E;O.'\.
Biverting Dam, (30 980t hinh) ereveccmesunses 282,200,
Muin Conduit, corglete, (16 miles cop e 12504000,

Hour Valley Damy 140 Tecst high and spilivaye- 257,000,

1 . y .. e of ' p o 5
-\;QG,'_," !,!.‘_."]’ .‘1 / 52 t _'__:‘_]-";.-- ———————————— - —— o - v/ . J]'}’

TOLBL v snmmm s ———e $620,00C.
"nis woulld e encugh 1o nwet tne advancing developumont

tor n fow years Lo coma, aiid also for evtonsions to some desirable

nlncas not 1nelndsd 1 tne belt.

1o 1‘-;0113¢l‘ placa L antaerprise on » -aa'».“t‘: basis, and from
A2 rovanus ontainod wonld nhot, only vive profitable retarns upon
tha anvastomanty but, wonlad bo sufficiant for Murthar improvarants
and axtansions, ¢iving additional subsidies Trom whiichh the entire

saystom could be parfoatad,

In the boginning, n further material raduaction conldd

Benr Valley Dim, and omftting any structura at Moosa. This latt r,
will notf. bo nacessary until tho denand Tor, an@ ths value of water

to ba stored thareby would justifr. The lanrds of and adjucant to

-]



Sar Inis Rey Yalley conld be irricated with watar received dirsct
3 | : loass of water will be greater by such »eans, it will be cheaper
Trom main concduit, and convayed to thom by i chamm2l of the

and more satisfactory to provide for such loss {rom the large Supe

..‘4-?‘ A€ 1.-‘_1-;»-11-!.‘ ti.fr.q:!»-;: ‘!c.:‘-]ﬁ‘lp ."‘r.'\ntn!‘ n’-s‘d \_'005:-\-.

ply in the main works, and luater on, when desired, substitute such

D7 this haaeis the 2stinmates are as follows!l=
P | A othor plan of distribution as experience will prove best suited to

=T an s
A . the ond sought,
Divarting NEmyececcccecreccc e cc e e e - 3 291,000,
: By this course, distribution can Lo done mainly by a

Viain monduit, crmpacity 200 Cublie fast ber see,l70,000,
cheap ditch system, carried in mains at such elevation as to come

Baar Valloy Bam, 199 fant hirTnyee—meeccccccceas 220,000 |
. Y v - < mand the best country, and therefrom, delivered to any desired

Tolil e ccccccme e -———— ‘E- 4.1!({’“’00.
peint by means of ravines, channels &c., where siuch are crossed

This outlay ror the main works woilld ba enoushh for tho
that most conveniently meet the aim, 1In many places the crown of

first two yoars, as under ordinary conditions of tha River it would

]
- h W -

the territory can be £6llowed either by the main or laterals, and

terish what wonld likely be yraguivad daring thiat pericd. It wonld
distribution made to large areas upon either side,

annble tLhe toavritory te be ont uander a system as thie last abvove,
An inspection of the country shows a wonderful provision

! osoeoonea Tudly the sane smount of subsidies. In some respocts _ i
for this plan, and refersnce to the ¥ap hereto attached, will de-

it would ba preferabhle, as from o givon amount of investnont, o .
fine in gensral terms as to how this way provides for some of the
cettor and more extensive systern of distribution could be mncdo,
principval sections. The radiation from lower end of main corduit,
DT ST REEFETPING - S8SY B RN, of streams sntaring the San Bernardo River on one side and San Luls-

ine cost Lo the Conpany of distribution will dsnend upon Rey upon the other will bs noticed, and still furiher is to be seen

¥irst,--- 1y wholosale, to an Irrigation District, or to = ting Reservoirs or Channels leading into them,

Lo Gempany, Escondido and San Marcos, embracing 25,000 acres, are

Second,--~ By ratail to individuals. Irrigation Districts waiting for a supply, and will only require

The ecoumtry 2mbraced 1s espacially convenient towards the water to be delivored to them at some available point from

pursuliryg cheap methods, 28 the topography will admit of the use of which distribution will be made by the District., The inhabitants

nntural watervays to a laree evtent, and in many places wanter can over most of the remaining poetions of the country have, for some

ba econducted by sich moeans for a lones distance, It 1is ewpected to time, had the subject of forming Districts under considoration, and

take advantange of thesa natural opportunities, for although the I have no doubt, were such desired by the Company, could eaaily‘bq

-19- effected, It is probable from such steps, that thres additional

«20=-




divisions would follow:--- One would include Valley Center; AN
other San Luis Rey Valley with Oceanside and the country to the
south as far as San Marcos Creek; ths third would covar the mdtor-
izl country to the San Bernardo River,.

District Distribution.

In such subdivisions, delivery could be made at compar-
atively small exponse, To supply Valleoy Center and principal part
of San Lunis Roy, it would simply require the water turned looseo
from the lower ond of the main conduit, as the first District would
oxtend to it, and the Moosa Ravéne woiulld mainly conduct to the
ctiicre WHscondido is similarly advantageous, but will raceivé SUpe=
ply in conjunction with others. 5San Marcos would necessitate'a con
-duit connecting with tha Bear Valley Reservoir, which would a2ls0
be the medium for furnishing the District to its south, and a con-
venisnt way to p:rt 6f the San Luis Ray,

The cost of ihis delivery under this alignment, and with
such dimensions of waterway aé tc give an adequate amount is gsti-
mnetod to=-witie-

Valley Conteryeececccccacacea-" o o -8 1,000,

St

San Luis Rcy, in part and to nigh levelsy==== 10,000, -

k'scondidec, San Marcos and othersy=e—eee- ——m——— 274,000,
TOtﬂl“ ------------- -----3285'000.

The last item can be considerably reduced in the hegin-'

ningze.

Conbining this with the cost of the different plans above

given thz totals appea®s, viz:-

-D]le

s asv, L2 e, o TP TN
g s e e e A A R e e T 2

-
TR Tray

v
!
ﬁ &
:
.;_

Plon NO,lewreemmmnee cemen——-———— -=-=$820,000,
Distributing-cceceeea-- —————————— 286,000, £005,000,
Plan NO, 2ecccaca- e e - 820,000,
Distributinfe-ceeeeaa P ——— - 265,000, £905,000,
Plan No. 3-------; ----------------- - 418,000,

Distributionee—w- e T ————— 286,000, $707,000,

These combined listricts, with boi:nderies, o cover the
desirable and recessible ground, aggregate an area of 150,000 acres,
The revenue to be ovpected from all these Districts on the mininoum
basis of $SOQ por miners inch, with quantity of one inch to ten
BCTes, foots up to £4,500,000, The annuel rentzl of £5.00 per acre
cives $450,000, This busis is tangible.

The value of water, or rather a bomis for supply, has
héretofore been conceded es averaging $1000 par miners incﬁ in
Southern Califcornia, In some localitics €3000 have been given. It
is, of course, regulated by circumstances and conditions, 1In = Tew
and exceptionnb}y favorable placas for develormant it haes been dise
posnad at pricgs ranging from $300 to 2800, Tné per annum rental
for quantities of water varying from five to tweﬁty acres par miney

inch, ranges between $2,50 and $15.00 par acre.

Distribution by tho Company,.

Instead of assuming that the country is covered with Ire
rigation Districts, measuroas may be taken by the Company for dire
ect supply. In this precedure, it can also be given any magnitude,
or conductoq in such proportions as will conform to some spoecified

axpenditure, and othorwise towards a 1like financial SUCCOSS,

-2



In the absence of Irrigation Districts, it is8 probable
there would not be the immediate necessity to the cémpany to make
developments requiring distribntion over more than about 70,000
acfes alfter which extensions could be suited to inducements, ‘

Vith this in view,end that additional developmonts and
extensions will be providad Tor by the aécruing revénuo. I confino
to it 2ny further estimates. The scctions and parts that are ae-
vallanle under the methods outlined eore:- Valloy Center, San Luis,
San Pasqual, Kscondido, San Marcos and country lying westerly of
the latter as far as tha Coast.

To provide 2 supply mains would bs projected as follqws:
To Valley Centor from and of main conduit along and near crown of
country north westerly, affording distribution upon either side of
natural watercourses; to San Luis Rey Trom conduit by way of Moosa.
The Puama and YMontesserats Ranchos can supply from theso distribue
taries by the locrl streams, and be enabled thereby to reach their
higher and better grounds, which is not faasible by any diversion
that either place could make from the river; even allowing that it
woulld fTurnish @« supply when ne=dad which ‘1t doss note This will
apply tc every interest upon the River and is twofold important. -
San Pasqual will e reached via Guajito Crrek from the main con-
duit, requiring only tc bz turnad thorefrom. Escondido, San Mare-
cos =»nd other country to L west by the main from Bear Valley
Resarvoir. |

The total cost is estimated at $420,000 which contom;
plates mains of requisite capacity so located as to supply the most

available country and tnat natural streams will be used where

-2

- - -t ¥ g™V '," an ".
I i e L AR O O S L s S st cEE L SIEES S e A1 o Y

T

practicable. Fsgondido and San ¥arcos are Districts and will do

their own Distribution,

This sum associatod with the differo:nt plans of cone

strnwetion gives the following totals e

P P N A $6:20,000, eals
Distributioneme e camm e o = 420,000, 1,040,000,
Plan NO, 2eeccecoccacmmccccaa. 20,000,
Distributionecccccceccccecncacna 420,000, 1,040,000,
Plan NO, Bewccccanccmaancacaao. 418,000,
Distribution—eececcaamaoaao 420,000 638,000,

A furth-r plan may be us-d which is not without its ad-
vantages, vizie
Warners Valley ﬁnm to height of 60 fest: affording
storage capacity of 15,548,000,000 gellonseeee——e— $1$0,000.
Main conduit, to capacity of 300 cub,
5 T R P e S e S 1 170,000,
Bear Valley Dam 100 1't. high affording

storage cupacity of 5,8164000,000 galloné-------—- 520,000,

“r

31T T Y S R R A S P L T i 420,000,
Total COSteccnccnccnccanca £940,200,

I have not considered tho irrigation development o{ the
portion lying to the south of the San Bernardo River, as the belt
ontlined is daeéed sufficient in the beginning to meet tho most dee
sirable pracodnre.. There 1s no doutt that the water supply being
onco develoned, the Compuny will find the urgoncy for water over
the whole country so great, and such inducenents will be Offﬂrad.
as will.dustify and provide for the delivory thereoto, at an early

4w



date, The land ownars are fully alive to the fact that, though
their possessions are capablo of yielding in produictions and net
profits with any portion of the World it caﬁnot be dona withoup
water, and that the possibility of obtaining it by individual of=-
fort 1is beyond their control.

To the end of sacuring it, many have alr=aady offored one
half of their holdings on an equitaﬁio_division, or an aquivalent
cash borus, merely as a right to a given amount of water: usgally
one miners inch to ten acras of land, bosides an annnal rental ave
eraging $3.00 per acra for all time,

Tho market value of this land under irrigation will range
from $100.00 to $3900.00 per acre, which 1is very cheap when comparea
with land values similarly conditionad in other parts of Southern
California, Should tho Company desire to take lands not_ombragod
in any irrigation District, it could easily secure fully 100,000
acras as a subsidy thorefore. To this include ths raveme that
will comz from the elactric distribution and the probable rosults
are manifest,

Signed, F. P. Mc.Cray.

Hydréulic Engineer.

San Francisco, June 1893, : fat i
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