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{% S e e O iﬁqdrdénoo'wifﬁ”tho'idoaa expressed by the executive

[ -

R X  ,.héad§.0£ the 105;;-gommoroial_orggnixationo assembled and the

,-;]_,” -'-5.po§i¢1"wishfd: John F, Forward, Jr,, exponent of the present

St 'indaévorijoioovord;natb the land and water resources of this

e :'immediato territory.ll_am"hqréwith presenting my conclusions.

1 5;'Eo_perm1t the dévelopment of those sections adjacent to

Ooeansidﬁfglimination is made of the stream flow on the San Luis
AT Béy'nivéf westzo£ Werners Ranch and the waters of the Temecula
| _ ) .f Biio?. _Tﬁoée'atreama could amply supply a population of
AR _'_150,600._ | .
38 . _rigf& thonsahd.additional aores contiguous to the

- Oityféj:Saniniogo wvan be irrigated or 450,000 more people sup-

g 2 plied'if the”remaining waters are properly conserved. Estimates

- {arogﬁgbba on reports elimihating‘enthuaiaam and dry periods pro-

e bgrlyhbénsidorod. 'Engineers have based their conclusions on

ptréam;tlows and r#infhlla_fbr the previous twenty years, which

1 w i

| _ 1no1ﬁqeﬁ'the'gﬁeatoat'droughf.ainoe 1860, They have considered
| Qli;é@ﬁ&itiond'anggosted.in making estimates in semi-arid coun-
‘ £tioaga§'8qqthern Oalifbrnig is termed. The possible safe daily

-~ e 4 -

zlyieid;izzbnjtho various systems thus deducted are basis of these
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.3¢f€§fbgfitéf;;;hﬁd%ipwth‘ir réjp?t.  Greater wealth, population and

;igﬁiéﬁégggjtiﬁggéafi1n[tho{rutﬁrﬁffhat‘san Diego should go to
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government conservation scheme on tho Oolorado._'

This qneation.of'wator haa become Ohautanqnsilod. e

"The time is not far distant when a real plan mult bo aaoptod.

There should be an elimination of the present polioy“'herdby

units of construction are ocarried on, based on tho 1ndividnal

ideas of the ever changing administrations; properly oonatruot-

ed reservoirs are good for a century. The beat pcssible plan_
should be adopted, so that when the syatem.ia“oom§1§tg¢ mg:;-
mum resudts will be obtained, By foiiowing-thir méthéd 1t:".
would discredit false reports oondernins San Diogo‘r_wgter"_
supply. It would show the possibilities thereby encouraging

the investment of capital. The initial oconstruction aqairoﬁv

could be determined and the fear of a water ahortggofoliminated :

by adding units in proportion to the demand,

The plan considered presents the possibility of‘giv- '

ing the City of San Diego an adequate water supply aﬂd“at the
same time assist the development of the adjacent territory.

The districte to be aided are located west of the El Cajon

Valley and Otay reservoirs and that portion south of the north- -
ern boundary of Linda Vista to the Tia Juana Vhlley'and'inolud-f o
ing the City of San Diego and the bay region.' The atudiea are

confined to the vast level areas void of adoqnate gravity and

underground supplies commonly known as the Haaaa. It is oa-{jj'sf

timated that these sections contain 65,000 aoros of levol and

rolling land., Valleys and canyons hava.boen oliminatod. iyJ;yﬁjffiy;g

The land quantities and maps were furniahed by'l. A-iQ f€;§§

Rhodes, Civil Engineer of San Diego. = -'fl??fffyﬁﬁf-u‘:h‘” 53
-2-'._, | TSR SR | "' ",’.'i:-' gy 120 '

A fAH'ADE;bAmE WATER SUPPLY THE

Attaohod to thiu report 18 a detailed atatemont from

- tho onginoor of tho oompany'having righte on the Mo jave River,

Tho drainago aroaria looated on the north eide of the San Bermardino

'.mountaina.

. Your attontion is also direoted to the fact that an

RS _1nauranoe aupply might be secured from the Imperial Valley or

"-Qolorado Biyor. The marimnm.anpply of any local conserving

syatrm-is reduced by reason of certain prolonged dry periods,

When in use this insurance unit would probably increase the

"-dnty on water, but its period of supply would be very limited,

It wonld-permit the use of more local waters, reducing reserve

‘ '-aupplies énd thereby 1ncreaeing revenues.

At this time apeoial oonaideration is given to the

.,f water'resouroea within a radiune of sixty miles. The diversions
.%o be made at Warner's dam, the several dams on the Santa Ysabel

;San.Diogo. Swoetwater, Otay, Cottonwood and Tia Juana Rivere.

A.nnmber of oomplato reporta have been compiled on the separate

. ayatema._ Loqal water oonditionn have made legal history. Testi-
' mony by hydraulic engineers before the courts and railroad come-

2 m;saion aﬁ to water poesibilities are matters of public record.

Tﬁe_Unitod S8tates weather burean has recorded the rainfall since

' 1850 a8 to precipitation in the City of San Diego. Since 1905

. thotfédérai gbvernmant has measured the run off of our streams.

_'Tho method of moaeuromont 4in most looalitiea admite of only an

,3w,;'*2,approrimation. !ho divorting dam above Lakeside and the Sweet-

g;ff!f?;wator atruotnre, eaoh built abont 1887 have permitted more ac=-

':}ifiourato atatomenta whioh are mattera of record. The conservation

iygﬁffﬂﬁ?ﬁfof*watora on tho Paoi!ia Ooaat by'tho construotion of dams has
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become & soience, All thoao oonditionn tonﬂ to £aoilitato thia;iﬁ?%’ti'
undertaking, Only a small percontago of the run. oft'watoru aroixa!ngE
now gonserved. Of the many large dama to be aonatrnotod by'thof“fi%iﬁﬁ;
adoption of a comprehension plan only two have boon bnilt. Ono,;“}féii;
is so loocated as to arrest the entire desired arainago of 1ta fuaf??”:?i

river, but inadeguate in size to conserve tho 1arger tlooda._::-'-;

The other only stops the waters of a tribntary atream. !hia
condition allows the acceptance of a complete atudyibr a plan
whereby modern methods of construction and oomhinatiqna may be

adopted.,
SUGGESTIONS AS TO PROCEDURE.

Legal community combinations should only be initiated

when conservative conclusions have been determined.  This aity ‘
is in no position to lend its oredit to any tentative promotion
gcheme., Bstimates--as property values, net anpplias, gsafe con-
struction and costs~-must be deducted from caréful-aaryefa made
by competent ugbiased engineers, In-ganeral the diatriat, but
in particular the oity's financial ability to undertaka_thia'

work, must be carefully considered. Surveys to this data are  _"

regarded as preliminary., Much data has been secured to facil-

itate final andApoaitivo conclusions. It must be tba'wak of

competent engineers to present a conprehensive plan which can ba;;"ﬂ

constructed in units.

KUTUAL DEVELOPMENT,

The reasons for this mutual consideration ia_baaagaoa

the theory that private capital has not baen aotiva 1a aaaiat--f-f!*";
ing comstructive wozk, omaC IoN Bpeoialisod to favorff¥?fj;i;
municipalities, that the systems nndor oonaidoration.may ovant-j%}?i@fﬁf

uslly become one unit, that we 1ook'to tho aamo eouroaa for our Sl PR

ftﬁfﬁia;aaﬁﬁiiaa; that'aeparata'diatriot water development will

’7 f;breed oontantiona, minimizo results and 1ncreaae costs, that
'3tho aeotiona herein mentioned are only separated from the City
A:of Ban Diego by 1egialative lines, that the elimination of these

”-..banpda;iea_ia;notﬂfar distant, that an immediate productive

! té?ti%dfy ig a desired unit, that San Diego must increase its

-j”water aupply, that uncertainties destroy confidence, that larger

'Q"-anhurban towna with aelf-aupporting gsections will make a greater

Sen Diego,;that_by oo-Operativa treatment they should finally

be merged into one great community, calls to your attention
3 oarafalgoonaideration of some conaervatiye plan whereby the

oity may lend its credit in this mutual undertaking, State

.‘lawa-haveffgoantly'been?paaaad-which might be adopted, A met-

10p011tan‘wafar'diatriat 6ou1d wholesale the stored waters to

the aeparate oommunitiaa which in return would be the responsible

__1diatr1bnta:a. Exiating laws might be amended by the legislature
a'_in 1917 and made more adaptable to this locality. Thie commun-
'-ity oombination mnat be carefully considered. Such gquestions
'aa low prico aoreage reoeiving water anppliea. quantities to
- be delivered to aaob aeotion and maintainence are but a few of

A taotora in. thia scheme, -

THE HAHAHA.WATER QUESTIOH.

If San Diogo doairaa to attain her just position,

.“g;flha muat devolop certain unita. A hurried panoramic glance
' '::at natnro‘a pioturo auggeata a great future oity on the harbor
”f;ot San.Diogo. Tho ood Lord only started the world, gave fewer
g;probloma to thia oumminity anﬂ surrounded the: San Diogo con=-

?futruotioniat with ample reaourcea to overcome obstacles. The




one paramount issue has been, and it still exiete. the water

question. Delay in promoting plans to control and to develop._ 

our water resources has operated much to our'dieadvanteae.--
The conditions which now surround this problem-prednee )
positive demand that it be considered frem every poaeible
angle, It is still most suggestlve of an eerneet_endeaver,"

MUST BE SAFE GUARDED,
BUSTNESS MEN'S BUSITESS.

—

We must admit that the real bunilders o!-oommnnitiea_-

are its men, The successful business executives of this ocity

must be the exponents of this proposition, The successful com-

pletion of the Panama-California Exposition proves conclusively

San Diego's ability to do big things. It is the product of

local business men deducting their conclusions from advice and .
plans submitted by men possessed of national recognized reputations.
Big business properly conducted along lines of honest intention.
may be sprinkled with errors and still bear the etemp'of poei-e
tive success. The initial moves and successful conclusions in
this problem will depend entirely upon the 1nitiative,'the eftOrte.'
the time and the determination of our most successful bueineee [
men, To secure the confidence of the pnblio this etep must be
adopted, Besides being a costly proposition, enthneieetie_water,;; _fe:

promoters, energetic owners of dry mesa land-end the'erer ree4ygffV"

townsite promotor will be quite in evidence, )

The credit of San Diego mnet be loened 1! the preJeot
is carried to a suscessful 1eeue.; Therefere. tbeee bueineee men

who must stand sponsor for the oity e 1ntereat muet bé the 1m- ﬁﬁf?ﬂﬁfﬁi

-6- S

partial dietetor guided by unselfish pereonal motive and empower-
ed with full legal authority. They must have the advice of com~

“petent engineers, The safety of the community will demand this

prodedure. A properly directed endeavor means subetantisl local
advancement, It will provide an immediate eroduotive territory,
aseist the completion of one railroad and attract another road
frorlthe north, It will invite the investment of new capital
and inereaee the actual and assessed wealth ofhthe bay region,

Theindirect personal gains make it the business man's busiress.

REASONS FOR_POPULATED CENTERS.,

Communities, like individuals, are best productive of
results When oenfroﬁted with obstacles or problems, The proof
of this statement is illustrated by certain American cities
arieipg in 1ooatione adverse to the laws governing the reasons
for congested oommnnities.l .

Among the reasons are:

1st. Ehe desire, activity and determination of the pioneer,
€nd. The discovery and development of materisl wealth or
making poeeiele at a minimized cost an immediate productive
territory.
~ 8rd, The advantage of location, thereby granting righte

1n eompetitive gsections,

4th. By the development of contiguous territory agsigting

.f'.end etrengthening the commercisl units preparetory to entering
_--eompetitive tielde.

5th. Obteining goele by'poeeeeeing 1ndnetr1e1 commercial

= and banking'unite 1n proportion te foreign demands,

Gth. By'heving eempeting 11nee of treneportetien eadch

' “f 7w



responsible to &ifferent executive heads, even though the.r0565|! 
combine for mutual protection, | )

7th., Possessing the shorter lines of transportation to _
small towns or larger productive communities. Being favored by
lower oost of freight and time of transit with the larger centers,
On the Pacific Coast, harbors determino'tarminal pointe a8 moat
iﬁportant faotor, ‘

8th, The capitalization of climate conditions has beaome
an issue in the southwest accomplished by rapid transit, paved
roads, well developed communities interlinked w th productive
yet attractive orchards, all tending to charm and keep interest-
ed the visitor, the one who has made Southern California,

9th, Last, but not least, Men,

CONSERVATIVE CONCLUSIONS DESIRED,
~ ENTHUSTASN DISCOUNTED,

A careful review of these construoctive units determines
the importance of this gquestion. The principle obstacle auggeats
1little concern as to reservoir sites, Nature has been generoua
in favoring this county with ideal basins having storage cap=
acity approximating two hundreq billion;gallona. The looations
are ideal, permitting gravity water to all oontiguiuh:aeotions
susceptible to improvement, Rainfall averages are most yalnable
but somewhat deceiving. The one dotermining'faatnre is tho'ﬁotnal
run off of the stream taken at the point of dieobarge into the _'

regervoir, These statements are injected as a goverlor to eothna-l '

iasm produced by exoeptional wet winters, During tho aeaaont o£~.}:" J
1895 having a looal rainfall of 11 90 1nohes 1noroaaing'mater-'i;;fa'

ially along the higher elovations oauaod twsnty-throo billion
gallons to discharde into the Bwootwator resorvoir.< A.local
_ -8—_'_ f ST : o

tain:hll 0f 10,46 inohes in 1901, increasing slightly along the
upperelevations permitted an encatochment of only 270 million
gallons. The rainfall in 1916 to date of March 8th 4s 12,02
inches and the estimated discharge into that basin is 56 billion
gallons of water,

it The east regards as a safe supply six months, San

Francisco two years, and this section five years storage to

promote confidence and safety as insurance against drought.

 Carrying this surplus water demands an extra investment of

capital void of an earning power. The runoff into the Sweetwater
Dam totalled for the seven years preceding 1904 only 350 million
gallons. The annusl evaporation at all times bhas an average of
56 perpendicular inches. While these adverse conditions must

be seriously considered so as to defeat over-confidence, they

. by no means argue against the development of our water resources.,

The reports on the Vbloanqustem issned by Hydraunlio
Engineer Philip E. Harroun and the one issued by M. M. 0'Shaugh-
nessy and J.B.Lippincott state that the estimates of cost seem
reaaonabie; they specifically add that they are based upon pre-

liminary surveys made by the Volecan Company. Along the stream

bed of these watersheds and the other local rivers under con-

sideration, the types and heights of dams and actual bedrock

oonditione have not been fully determined. The loeation of

< the reservoirs and their capacities are well understood., The

recent disaster suggests the best possidle struotures as the

larger streams must possess at least two dame to arrest the
flood waters,

R HOW THE STREAMS ARE CONTROLLED
; - S.
——_—————_—_—

1 :?h§ Ig;pégwlah¢ and_ﬁ§ter'Oompany claim the right of diversion

,.-’9-. .



at the Warners dam site subject to an agreemont. It 13

said a contract exists granting certain supplies to Baoondido“??f;i{*tf
during dry periods. Certain rights are held by‘tho Pala sna;;;;.’fgjgg
Rincon Indians. Oceanside contests the right of divoraion atﬁif?f):"f:ﬁ
Warner's., It is stated that several minor htldinse oontond tho \

same as Boeanside. The Volcan Company olaim to have pnrohaaed
certain river properties, thereby securing the large majority
of riparian ownerships. They are the owners of the warner |

dam and reservoir site., Their plan is to divert the,watera,ﬂ"

of that reservoir by tunnel to the Santa Ysabel watershed.f-"f

On this stream they claim ownership to the Southerland dam S S

gite and portions of the reservoir, the Pamo dam sito and
portions of its reservoirs, and the Carroll dam site and por=-
tions of that basin, with holdings in a control reservoir
called the San Clemente, The riparian lands between Pamo énd.
Carroll dam sites represent an area of 3880 acres. _Bbiow  .
Carroll these conditions also exist by claim of Del Mar and
the San Dieguito Ranch, Most of these rights are atili

owned outside of the company. Engineers compensate these.

claims as in certain cases on the San Luis Rey'Bifér by run Offs

from intervening watersheds, Failure to oompromise may moan

court proceedings., This company also suggests the oonatruotion

minor |
of two/dams in the Ramona Valley. Gravity'water will flow il

from the Warners reservoir into either the Sutherland or

Pamo basgins, From Sutherland to Pamo to San Glementa to Linda

Vista and San Diego the water will flow by gravity._ It 13 ;”}‘

gtated that some work has been done at whrner's, bnt the balanod

of the system remains in an undeveloped oondition. The carroll
waters must be pumped &#f used on the highor alevationa.
ot s

SAN DIEGO RIVER,

On the San biogo River the City of B8an Diego makes a
claim to prior rights held under certain Pueblo grante. The

Cuyamaca Water Oompany, sucessors to the San Diego Flume Com-

pany, 6laim certain rights based on the construnction of a
three and one~half billion mountain dam removed from the main
stream, a diversion structure on the main river where the waté}a
have been conveyed through an original flume having a capacity
flow of about 1000 miner iqchea per day.- With few minor ime
provements the original atruoqurea built in 1887 still remain,
No new development tending to inoreaae the suppdy has been
inaungurated, This flume, approximately thirty-five miles in
length, Wi th its pipe lines, furnishes water to several small
toﬁns and conside;ablé qpreage. The excess waters are dis~-

charged into the La Mesa reservoir which has & capacity of

~about 500 million gallons; The original corporation is said
'tO'have gold water rights in excess of the amount of water

that had been devaloped.' The present corporation is endeavore

ing to have the oonrts reduce the obligation to about 187
miner inches, |

This proposition has not been a successful venture.

At the time'of?ite oonstrnction; facts and figures regarding

looallvatar oohditidhe'were limited to reports emanating from

"ranqhoré who volunteered an approgimation., A oclay dam holds
'bﬁoi-tholdbnaeffbﬂ water; the watershed is twelve Bquare miles;
: [fthe rainfall at the dam avoragaa forty inches. This amount
: *.”251? d°°r°a°.' ooneidarably toward the eastern rim of the drainage
nfbaein. 01nditiona mako the ovaporation quite excessive, Had

a dam of average oapaoity‘beon congstruoted on the main river

. .11-



freaervoir. The rights of the Bweetwatbr Company are well es=-
.- h\.i .]. :

* tablished,

the proposition would have been a pronounood auooeaa. G (it x-' 
Several years ago the Lajnoaaénomon Grove saotiona..ﬁf" S

now supplied by the cuyamaca COmpany; organized an 1rrigation L “0TAY - COTTONWOOD « CAMPO,

district., They have pnrohased aix hundrod acres in 3 rOBOr- Tho City conserving system has well defined righta

voir site above the 0ld Miamsion Dam, At a point a traotion ' _whioh will permit the oconstruotion of the Barrett, Marron and

of a mile below this o0ld structure thoy intend to erect a dgp”f‘  Otay dems. The Morena dam is a completed structure, and elso

105 feet in height, comserving eleven billion gallons'of,watér{- .f.fhe upper Otay, which is of minor importence,

They now assett their claims to certain guantities of_ﬁatér;  TIA JUANA,

but would probably co-operate in any reasonable plan tending The diversion of the Tia Juana waters would be sube

toward a general development, Under an agreement télpﬁrohaae;" jeot to Mexican laws, Mr, A, H. Frost of this ity has made

they secured a valuation of $745,000 placed by the Gtate-r3§1fjf~ some investigations regarding this stream and cleims ownership

road commission on the Cuyamaca Company's properties. Below . to certain portions of land used in conserving its waters,

the E1 Capitan dam there are about 3500 acres possessing

riparian ri ghts, Below the intended mission structure the

‘ The propo
same condition prevails , except the acreage is not so large,. ~proposition is not free from obstacles, yet

eagsy of solution i .
No conserving dams have been constructed on the San Diego v . f pursued by proper efforts, Ownership

. . - t |
River., Desides the intended structure, anpther dam should . possessed Wi th proper titles can be seoured, but the question

be built above Lakeside, called the El Capitan, The City of of price 1s the determining factor,

| The City o D
3an Diego and the Cuyamaca Water Company are now contesting he City of Sen Diego is directly concerned in this

roject, It will provide £
the right to certain Indian lands which would be flooded by P PE0Jject, provide for many years to come its water

e ;
the conserved waters in the El Capitan reservoir, ~supply., It will permit the development of the contiguous

SWEETFATER RIVER. .. territory., If the asking prices for the desired properties

FAE it ' 2
The Sweetwater Water Company is owned by thq 3@? | g?e within reason and the cost of construction properly de

Diego Land Company, now a Morgan oorporation; This-oompanyf7 "'7" ~,;tormined one 91ty 95 oen e LU ATTere S0 prosewd

: 'Ligalons oonatrnctive lines,

REASOH FOR DISTRICT OR COMPLETE DEVELOPMENT,

is also the owner of about 28,000 acres of looal'land. The

Sweetwater dam was constructed in 1887; its original oapacity

has been increased to 11,600 million gallons. The oonaorvod sne dovelopment of a part or the netire proposition

waters irrigate about 5900 acres of land mostly lemona. and i hau 1ta proportion ofﬂmerit. Th° Vbloan water system is ocon=-

d .
furnish the municipal snpply to Bational Oity. Another aam nidore aa one unit | !he ‘pystems, including and south of the

i) 8 Dio o Riv r, sho t . |
could be comstructed at a higher elevation 11 divortod,wator | an & ° ’ ah*nld repreaen enother unit, Iitigation,

fhilnra to pnrohaao the dgg;r;g holdinge at proper prices,

were furnished to supply oertain amonnts to the original

y ,‘ ra-'b ¢ LA »
T -d‘ Ay it 40 pe Vi . 8 T ) ’ -« a1
- -., ¢ 'E- R = ARARTEN el =T P s ‘ L=t - o . Py
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~or refusal to dispose of the Propertiea. may delay tho oarryins TR

out of this scheme, The units should bo ﬂovelopnd alons 11noa

of least resistance,

ed by'niaaion Valley. The voloan system poeaeasea tho natural

supply for the Linda Vista Mesa. The San Diego, Sweetwater,

The torritory'in question should bo 61716-7;

Otay, Cottonwood and Tia Juana Rivers ahonld'oaré'fbr ail ge0=

tions south of the Mission Valley. o

An increased manioipal water eupply snsgasta an.un- _7
necessary surplus pending future growth. This exoeae atored
"water given an earning power at the same time aapia?ing'prog

duction development is snggestiie of initial oonaideréfion._

The sections favored should be in the direct path of San Diego'a‘.

 future growth,
orchards becoming residential districts use the same amount
of water in either case, The section south of Miaaion Vhlloy

argues for the least resistance in an expanded growth. The

Pasadena has proven-oonolnaivaly'thdt?oitrﬁa_\*,h

developed territory fringing the harbor is an example of con=

served waters, These produnctive and populsted sqotions havo '-

been made possible even though confronted with nnoértéiﬁjwétpr :

supplies.,

An adequate storage will produce even bettef'résulta.

Therefore, these orchard demonstrating and oontiguous enrburban |

districts possessed of transportation 11nes and other pnblic
utilities awaiting axtansion are given first conaidoration. |
A compact development will lessen the oonatruotion oost or
distributing systems,
chards, increasing our reaonrooe anbjeot to ohange to moro
populated centers if commercial aotivities and 1ndnatrien ‘
warrant the demand and the water anpply'will remain tha aamo-
By this method the waterwill havo a £u11 oarning powar &n&
wld=

This territory can be planted to oru'r f*'

 3'fegr'bt-futnrofnhdrtage eliminated;

' ono of the ohoioo seotiona of Southern California.

developed.,

ANETPRE LR, A R
...............

-

-l

By thé adoption of a
ayatematio plan £br ite dovolopment this territory cen become
It is
1deally looatod.with 1t8 average elevation of 300 feet,

Ideal olimatic conditions practically free from frost with soil
propeftiéa adaptqd to minimum water supplies, it poesesses an
oppoftnﬁity to expand in proportion to the amount of water
Bast of Chula Vista is a mesa containing 14,000
aorea;hﬁving soil conditions equal to the best in southern
Califofnia.
meoﬁ-Gfofe, La Presa and east of Grantville is a district

Adjacent to Nationel City, Encanto, La lessa,

Inadeqﬁate water supplies have made

In this section the

havingtls,ooo acres.
possible self-supporting communities.

goiles vary, Bnt a great quantity of acreage can be made most

‘productive.

WATER SUPPLY FOR THIS DISTRICT.

i The watersheds of the San Diego, Otay, Sweetwater,
Cottonwood, Campo an® Tia Juana Rivers, having a total drainage
area of about 2000 square miles, represent the water supply dis-

trict for this territory.
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RESERVOIRS CONSIDERED FOR THE
SUPPLY SOUTH OF WTSSTON VALTEY,

S — e

MILLION -

OUTLET GALLONS  FLOODED  SQ. MI,
DAM ELEVATION _HEIGHT OAPACITY _ AREA _ DRAINAGR
MORENA  : 2912  ; '160 ;15,000 : 1370 i = 136
BARRETT  : 1560 i 176 :15,000 : . 936 i 136
MARRON . B46 : 116 ;12,000 : 850 : 260
PIA JUANA : 276 : 140 : 15,000 : . 1200
: $ . (about) : . |
OTAY L ; 130 : 18,000 : 1000 & : . 85
SWEETWATER : 145 : 115 .11,600 ; 1056 : 186
UPPER ." . 1266, : 156 : 8,000 : 440 : i85
EL CAPITAN : 600 :+ 160 : 23,000 : 1170 ; 198
3 ‘ : 2 : _
MISSTON . 276 . 105 ;11,000 ': 1675 189

The following is the approximate number of gallons'td_
each flooded acre when the dams have been constructed to the above :
heights and the reservoirs are full - El Capitan 20 millidn._Uppér:
Sweetwater 18 millions, Barrett 16 millions, Ha;roun 14-m;1110n9;
Otay 13 millions, Morena 11 millions, Sweetwater 11 millions dnﬁ:_l'

Mission reservoir 6% million gallons of water,

MORENA - Dam completed 1912 - owner Oity of San Diego. Elevation

watershed 2900 to 5000,

BARRETT « No dam constructed = Roservoir and dam site ownad

by City of San Diego - also riparian righta - Blavation waterahedf;fff;;%
1600 to 5000 feet, ' Bedrock partially'determinea - north side andffffu?ﬁf{
stream bed present BOoc" aond:tt‘ions - south side oonsidarablo 0!- e

ploration work = engineers feel roasonably oertain of tavo:ablo” ;fj“"*gf
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'dbnditidﬂa but'aﬁggest about $5000 to complete 1nveatigatione.

_f_ Dam site in very'nsrrow gorge = coet of dam not to exceed $500,000.

MARROUH - No dam constructed - Dam site and reservoir cut by
_,bounﬂary lino.nexioo and United States = City of San Diego owns

fthg American side of dam site and portions of reservoir. Also owns

~riaprian rights watershed 6500 to 4000 feet, Bedrock - No explorations

made - Appearances gbod on south side bed of stream and north side
investigations must be made, Dam site widens out on north side =
Cost of dam about $750,000,

TIA JUANA - A, H, Frost San Diego claims certain ownership
watershed in ueiico. Elevation 225 to 5000 feet. Dam site sug-
gests inexpensive structure - on S.D. &‘4. railroad gorge guite
narrow - Bed rock conditions unexplored but appearance good. Has
very good reservoir site, |

OTAY (LOWER) - No dam - Reservoir, damsite and riparian tights
owned by City of San Diego. Elevation watershed 400 to 3500. Bed
rock conditions determined - cost of dam about $500,000. \

SWEETWATER « Dam constructed about 1887 - owned by San Disgo

_ Land Co., Elevation watershed 145 to 6500 feet.

UPPER SWEETWAIEB « The Dehesa damsite owned by San Diego Land

Oo.f- Gorge very good for dam, Bed rock conditions not determined.

Elevation watershed 1285 to 6500,
EL CRPITAN - Cuyamaca Water Co., claim ownership to damsite -

| feservoir-aite on private and Indian lands, Riparian rights un-

_dodided. No dam constructed - Bed rock oonditions - tunnels run

rf_on aouth and north gide - not fully determined cost of dam approxi-

...........

vq-l'-_- -.""";“.;‘l 1 .ﬁ w' 'y _:' ‘ n;' i ,-..‘ 3
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";,fmatoly $ 1, 000 »000, - Best large reservoir site in San Diego County.
'5 i xuavation.waterahea soo to 6600.

-_;ullISBIOH - 600 aorea and damaita owned by La Mesa-Lamon Grove

Irrigation eo. Balanoo privato ownership., Elevation watershed
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275 to 6600, Bed rock - Very certain of ideal oonditiona.
The rainy season extends from Ootobor to May. Tho

quantity increases with the elevation. : The avorago preoipitation
on the coast is 10 inches while approximately 20 1nohaa at 2500

feet and 40 inches at 5000 feet represent the interior annualﬂavar§=°

ages.

Conduits have been constructed to convey by-gravitjl
the waters from the Morena and Barrett Dams to Lower Otay.,
Gravity waters from the Harronﬁpag can g8lso be delivarad to
the Otay or the Sweetwater Dam. The Tia Juana dam would ba
at a low elevation but the atoraguwateraﬂmightibaﬁoonvayad;
to avgment the storage of the Sweetwater Dam or used as the
direct supply for Chula Viata and the head of the bay region
including Coronado. The.Marron and Tia Juana reservoirs
being in Mexico, the transfer of their waters with daa dili-
gence to the United States is wrthy of consideration. These
two dams have an immense area of 1aw altitude drainage. Whila
the run off would be small in dry years, they would possess
great value during the flood periods which occur about every
geven years, If the ratio of evaporation area by an increased
capacity given the Otay reservoir is not too great, tha new
dam should be constructed to hold baak a greater quantity of
water, If conditions are found favaraple, the oapaaity_qf.

the new reservoir should be 18 to 25 billibn galloaa;"Tha;

discharge from the Marron would aatiafy'thia 1noreaaa. ‘Ia--fr7

veatigation should be made at a point aavaral hnndrad fbet

balow the old dam for the naw atruoture.

The present Sweetwater reaervoir ahould be fillod

from the San Diego or Tia Juana Rivera, or Harron Dam, A.n.3;$77ﬁ3: i

otber regservoir should be oonaiderad on tha Swaatwater Rivarru

"with a oapaoity to. oontrol the avoraga flood waters, Its ele=-
'\;vation would give a gravity flow to the mese wast of Chula
Vista, The El Capitan and Miseion Dame wonld control the

flood'watara on the San Diego River. A small structure has
been aonaidored on the'Sah Vicinte creek at a point above
Fosters, The large flooded area of the liission reservoir
arguaa against ita-aﬁ0pt19n, but the bed of the besin contains
ideal pumping sends, This underground supply held as & re-
sar#e to be pumﬁad during any prolonged dry period will not
oniy add to the safety of a general supply, but permit a great
daily draught.

It is reasonable to suppose that this system proper-
ly developed would furniah additionsl water for 25,000 acres
of oitrus orohard, or 14,000 acres and enough water for an
additional population of 100,000, A low estimate has been
accorded the Tia Juana River as all estimates are besed upon
tantativavinvaatigations.

LINDA VISTA.

Iwenty-five thousand acres represent the level land
on the Linda Mesa including the elevated sections east of Rose

Canyon and_aouth of Torrey Pinea. Another similar section is

the Otay mesa containing 10,000 acres. Preference should
‘be accorded the Linde Vista section due to its possibel direct
1'sapp1§ of water. While Mission Valley is a barrier to ad-
._Jaaoat aﬁrturban growth, it grants to that territory special
'atdaalifioationa suggestive of separate distinet communities
- w1th popalatad oentera self supported by orchards, Certain
i *:soils w111 have to be traated and prepared to provide the

S neooasary drainage. This diatriot containe large guantities

'r,.

'3;7;?ﬁf?§ffjof lanﬂ aﬂaptod to orobard growth. Ite vast laval diatanoea
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| | | e SR AR T mhe followin ia the & roximate number of 1lons
untouched by property plottore givea it a apeoial opportnnityi;;j_5 e g pp ge

to each flooded aoro whon dams have been constructed to the
in town and country planning. Bronght to a high etate of

' above heighte and the roaervoirs are full, Pamo 15 millions,
cultivation it has an added value‘by being the gateway from | b5 - -

Sutherland 14 millions, Carroll 10 millions and Warner Gz
the north. i s . . _

o millions.
ITS SOURCES OF WATER SUPPLY, Ay

CE STATEMENT SECURED FROM ENGINEER POST OF VOLCAN CoO,
The watersheds of the San Iunis Rey and Santa Yaabel —

| WARNER'S - No dam constructed - Elevation watershed 2600
are specially located to serve thie vast territory. Opportunity

to 6100 feat. Bed roock oonaitions - claims’ to have secured
has been granted the districts in and around Oceanside to _

i County rock - varies from soft to hard rock - down at depth of ..
conserve the waters originating west of Warner's Ranoh, .A_

about 27 feet, Out off wall of conoréte constructed up té
diversion is therefore made at Warner's Dam, By the oon-_- : G0 -

| arE gtream bed,
gstruction of a tunnel the waters can be diverted tO‘thprgsnta“ : -

 SUTHERLAND - No- dam constructed - claim to have dug 4 foot

Ysabel watershed and stored in either the Pamo or Sutbéflgnd” .

: | "tfahoh?aoroaa dameite -~ bed rock exposed - Volecanic trap rock
dam§, which are located on the same stream. Sutherland or .Pamo A3

gimilar to Sweetwater.
Damswill permit the flow of gravity water to the Linda Vdata . . %

' PAKO - No dam constructed - claime to have msde complete
mesa or San Diego. The small controlling reservoir San. Clemonte' et

- | Borings - indications 20 feet to foundation in stream bed about
will be a unit in the original oonstruotion. The;elevatiqnlo£  7 _ -

SN - | B0 feet on sides. Conditions are believed to be not quite as
this districet will require any waters to be pumped from tho_- i

good as Sutherland but adequate for certain type of dam,
Carroll reservoir, . ;

CARROLL ~ No dam constructed - Bed rock conditions exvlored

VOLCAN LAND AND WATER COMPAHY

by drilles and trenches, Believed to be excellent indications.

3 Se
G ‘The report of Philip E. Harroun states that the safe
SR SQ i 33, ST net supply of this system is 23 million gallons per day. The
TR . PRI SY .
OUTLET GALLONS FLOODED nRAINAGE safe net daily yield, according to the 0'Shaughnessy-Lippincott
DAL ELEVATION ERIGHT _ CAPACITY  AREA  AREA e | |
g : $ 5y PR RS gl R .report, is about 20 millions. By these reports it is reason-
WARNER ; - 2640 "y 90 Pt.,'38,210. . . 40BB. Wi: 10 vt
$ $ s Yt o dme G .. able to suppose that htis system fully developed would furnish
SUTHERLAND ; 1940 ; 130  , 6,000 ‘. 43¢ 7} ' 63 . G
$ : s : ER 5 S . an adequate'supply of water to 28,500 acres. It might be
PAHO : 890 - : 156 ;15,480 « : 1050_ LB e |
: 3 Stuehion bis - SRR s Rt S divided to care for a population of 100,000 and 13,000 acres.
CARROLL . 215 . 110 + 17,960 . 17°°f.;j;7f;95ﬁﬁu pop
: : $ SR R L S From a drue agrioultural stnadpoint no section is
SAN CLEMENTE. 600, [gi 7O 1 278000 iieleen i iy e 2 :
S s = —_— | superior to the Otay desa. In ite soul conditions, its ele-
- . - );ffygfngxftiféh ‘ "   vated froatloaa torritory, 1t possesses qualifications which
5 7312;53?" y fgﬁl ff‘fo?i~,f_at no diatant day‘will accept a position among the most pro-
e R RS SRES R
i ke ook ';;;.l,Qggdubtivo diatriots of aonthern Oalifbrnia. In relation to the

P - AMS LAY t .
“ At L S B R R ! LY ‘ :
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¢ity it ooccupies an independent ﬁdaition. 'If'it shbuld'bo -
determined that the propoaed water aupply 13 adoquato ao aa

to include this district, 10, 000 aores can be added as a

productive territory.

COST OF WATER IN OTHER .
ssmmgmmnnn.

To produce the best results 325, 000 gallons for oaoh !

acre per year has been determined as an ample anpply for q;trua 3

orchards in the districts herein mentioned. Many aeotidna-in ‘
gsouthern California use 500,000 to 650,000 gallons each yéar;l
The close proximity to the coast, character of soil and 1esa
frequent desert winds produce this favored condition.. Ae to

cost of irrigation waters in southern California, a government-

engineer makes the following statement; "In one aeotiﬁh of.tho_

Pomona Valley the cost of a water'right is #125.,00 per ahaﬁé}f
valued on a 6% basis with an added assessment for ﬁtﬁﬁipgiof
$10.,00 makes the annmal cost $17.50 per acre. UnderJthé Gage
canal at Riverside water rights are worth 3300 per'aorq with',
an annual assessment of $8,00 per share. On a 6% basis the
annual cost of water would be $26.,00 per aore. AUndérlﬁqu :
California Domestic Company of Whittier an averagélof 1-1/8
shares are nused to the acre. The market value is $100.00

per share with assessments varying from $9.,00 to 515.00. ar f}
Annual cost of water, seme basis is #21 00 per aore. Unaof e
the Temecula Water Company of Corona there are two aharea ‘{
for each acre at $100,00 per aharo with an asaosumant of
$12,00 per share or $36,66 per aoro._ Tho San.Antonio lhtar
Company has one share for each acre valuod at 3100.00. Tho

agsessment averages $8,60 for each. sharo, or 314.50 !br oanh*

acre, The Root Hills Lemon OOmpanyra plant at Oorona 11£tu w ;;-.:fA
1ta water 725 faot; the cost has not been assertained, but
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1t 18 reasonable to sﬁppoae that the duéy is very high."”

An investigation showing the average cost of waters
for irrigatlng 12,000 acres has been made by selecting orchards
in various éootiond; having & water duty less than $15.00
a year there were 7,000 acres; it cost $156.00 to $25,00 to
irrigate 3396 aores. To irrigate 1420 acres the amnual duty
variéd from $25,00 to $35.00 and $35.00 to $50.,00 to irrigate
184 acres, It is reasonable to suppose that meny of the lower
rates returned, no congideration was given as to cost of water
rights, In an argument presented in forming & water district
it was shown that ten mutuel water companies paid an average
assessment of $10,.20 pef year, and on a 6% bagis for their in-
vested capital for the necessary water stock an average of
813,74 or an average annusl cost of $23.90 per acfe. These

mutual companies furnish water to 55,000 acres located in San

i Bernardino and Riverside Counties.

The contour of the local lands will demand the
piping of oonserved waters. While the installation will be
more expepaive, waste will be decreased over ditches used in
other sections. thor under pressure available at all times
has its special advantages.

AN EMPIRE OF 65,000 ACRES

ADJAOENT TO SAN DIEGO.

 S———— e S = ~r

. "In southern Oalifornia development follows the well

”_-rilled water pipes. This stetement fittingly applies to San
'“ﬂﬁ;,_Diggorg;oontiguous territory. It is the basic reason for
._:f pféaontadoyazppment. ‘Failure to provide an adequate water
.tf;‘anpply Qapibfafva,ooo acres of land void of production. The
'jl;'ﬁiatd?i §3 1;3_dof§10ment._paat,_preaont and future, could bde
aoonratoly ﬁ;t_tén toﬁaz;:ltiman and ocapital continue to refuse

=23



- ‘are void of water aupﬁlies. These especially located districts

to develop the desired unit, Thi eat tefritor' “19 ﬁtﬁiﬁ .
velop the desir 8 gr . Ty Sttt oapable ot rainins the delioato variotiee would have little

a radius of twenty miles of the business center of,SQn Diego. .

N o gy Ers oompotition in distant mnrkota. ‘A very oonservative earning
Its elevation varies from 250 to 500 feet. The land contained :

power one orop is QSO0.00 per acre F.0.B, Certain varieties

in this peport represents guantities with gradients most ac- with speoial markets have returned $1000,00, and even as high
: : : ¢ ’

ceptable in orchard planting. It posaesses a olimatdﬁwithout _ 2 g i
epta n orchard p ng P bbbty by a8 $4000.00 per pore, has been reported, Taking into consid-

a superior on this entire globe. With its views of the sea, - eration the limited territory adapted to this winter produc-

harbor and mountains, it could befitt2ngly accept the name of tion, the markets are unlimited., One broker offered to pur

Vistaland., It is less attacked by the frost of any southern .
a y | L £l bt chase 400 ocarloads. Due to frost conditions in other sections

Galifornia section. The soil conditions vary, but it osaeseeiﬁ.. MATOES
e P s sixty oarlogagﬁqt this time could be sent dasily to practically

: a quantity of land adapted to the culture of oitrus fruits to - ;3
. 3 . . ' ; s, non-gompetitive markets. The consumption in the northwest is

paterially inerease the groves of California. Thirty-five
y gr [k A extremely good but small in comparison to Chicago, which records

thousand additicnsl scres of citrus. fruits five %o San Diego e
3 S 89 daily shippents of 100 carloads, The industry has wonderful

a place among the banner counties leading in that produmetiom, | - _
P ng g | Pr : .,ppesibilities if quantities can be delivered. The production

It 1 + adapted to the lemon and the Vdlencia orange. These
s most adap ng . varies as to t he aore production according to variety, A con=-

the . test ¢ial value when conditions ‘
et ot o o ¥ : o gservative estimate would be one to one and one-half cars to

are conductive to summer ripening. The cool annmer olimate 1each planted acre,

produces a condition which might be termed the “distriota of HARKETS
delayed seasons" which admits a value especially adapted for '
. - Our producing sections are located within the boun-

.
i

daries of a nation granting more or less protection against

the lemon.
WINTER VEGETABLES.

The sale value of winter vegetables in ?10?158 1@ invasion of npreaspnablo foreign competition., The markets of

fast approaching that of her orange crbp. Thie.bay rag1on | the United States consume more im percentage of population

ghould become the greatest of all winter vegetablodbrodnoeru.;;f"' ' thaﬁ those of i nation, With a population in 1910 of 92

fmilliqpa, and a probably inorease in 1920 to 110 millions,

Its elevated sections are more free from frost than.any die-i"h' |
 9pﬂ 1930 136 millions, with the principle increase in terri-

tricts in the United States, The many 1ittle canyona oporato o ‘ik;

as a depository for any chilled night air. The snrroundingg ﬁ""?f t°f1°9 not quﬁliﬁieﬂ to compete, argues against an over-

are 1deal with all anow mountains looated at a diatanoe having i 5 produotion.- E;perienpe is determining better methods for die-

no effeoct on these seotiona. Olaima are being mbstantiated 5 Ly tr:lbntion. Th’ d°“bl° tradk‘ing of transcontinental railroads .

that the best of all winter vosetablea landa are contained on ok f?‘nnd bettor gradients permitting reduotion in time is bringing

:thoaa oonauming territoriea nearer to our fields of production,

our mesas. The better mesas aootiona are atill unuaod aa thqyaﬁﬁfﬁi&}ﬁﬁ
(P e £ R R R e | ‘esl.. *
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The Panama Canal is acting as a governor in relation to 9;4  
cessive charges made for trsnapdrtationa !he.ontlook;ehpuid 
be viewed with optimism., The marketa haVolao_oipaﬁdeﬂ.fhatﬁ

while demands are made for qualities, quahtifiéa mu§t ai1Bt ‘ 5

if import invitations are extended, Imperial vull,y,oant.loﬁp._x-;

became famous partially for their quality but more 80 due to

the guantity; Hood River for its immense gquantity of delicious

apples; Riverside for its national supply of navel Oranges,-
The regquest of the California Vegetable Union demanding-of.
districts tleplanting of 1000-acre portions of oertgin vege=-
tables if their co-operation was desired illustrates this
condition. The territory contiguous to San Diego will not
attain its desired position until it produces in guantities
sufficient ot meet and continue to satisfy large demands,

To localize in distant markqta the products of a
district, quality and quantity must be produced,

SUBURBAN AND BOULEVARD DEVELOPMENT,

The conditions are especially adapted for suburban
gections, The possibilities for construction of ideal.drivea
is not surpossed in southern California, Tha Linda Vista-moea_
with 1ts vast level stretches dotted with orchards and homes and

ideal drives pictures a future wrthy of an attempt tending-fo

acoomplish results. A drive along the bluffs of'Hisaion Vhlloy

via the 014 Migsion, over the Grantville mesa to La.Hbea,

Lemon Grove, Sweetwater Dam, Chula Vista mesa, °t37“39301701ra,.f-“:'
Ctay mesa and Tia Juana, all lined with produotivo grovea aug- e ¥
gesting wealth, and then returning by tho harbor posaoaaod with   ;;;];9%

activities would place this community in a diatinotive claas._
Expert freight in quantities attractive to tranaportation oom-

panies and in value adequate to offset tho import ahipmantl ffi;%fﬁf%i

has deferred the commercial growth of Ban.Diego. M e R S
-85- 1“»,.,, R U
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'?reéent.aéééssed value,
- 5000 aores © $8.00- - -$25,000.
void of all improvemehta 40000 "  orchards 400,000

~Sale value 5000 acres $125,000

'RESULTS FROM 5000 ACRE PARCELS SUPPLIED
_"1EEﬂI1HﬂEETIHB"EIIHTEﬁ'!U'UEUHIEﬁB"'

On tho Linda Viata, Bational City and Chula Vista

_mesas the preaent asgessed value per aore fbr level land is
7?-38.00 whilo improved oroharda are assesssd for $125,00 for

;}ogoh aore, These figures were seoured from the county assessor,

A tentative table is given to show the value between

 'sﬁ,improved ang unimproved 5000 acre tract; it being presumed
that 1t wénld vossese a townsite, The valuation of the improved

"_'sdotion is estimated at a period five yeara hence,

Without Water With Water

Assessed value,

1000 acres townsite $400,000

Chula Vista is aaseaeed for $693869.00, The same

-9

fquantity of land, level but without water, wast of Chula Vista

is assessed for only approximately 2% of that amount.,
| | SALE VALUES.

Without Water With Water

4000 acres @ %3650, per acre
$1,400,000,
1000 "™ Townsite 1,200,000,
‘Real value orchards 4,000,000,
mownaite‘& Imp, 2,000,000,

 ‘4dded to these figures would be cost of installation

:[62 gas, oleotriéity'and railroad extensions, JPreparing the
~a1and, planting. home building, towngite improvements and con-

.‘ ]atruot1on of roada.

Anoording to roliablo orohard gtatistics the average

:i;}f“fﬁjffjexpondituro Ibr materiala 1noluding water, fertiliser, fumiga-
‘ﬁ’:;;f;iqiffti°n and ta;g., thg ooat-per acre ia 853, 24, The average cost
"?jfitor labor ia 358.88. or a total annnal ooat of 3136.06 per

j_-27- 1 .




acre. The aotunal ahipmenta from the' oroharde will be 800 boxeef?iJk'”

to the acre, or 800, 000 boxes for 4000 aoree._ Thie repreeente 1jf§

about 2250 cars of freight. A.low estimate as the valne ot a

carload of lemons F. O. B. San Diego wonld be &750 00 per oar. s
or a return of 81,686,500, Twnety thoaaand aorea wonld return A

$Q.432.500. The amount paid to'the.traneportation.linee.would f e )

be about $3,250,000. representing freight on ll.gﬁdjoares
pa COHCLUSIOH.

The best results will be obtained when. all the watere
are conserved suggests that the f£lood ronoffs ust not reaoh:;'
the ocean., The adontion of a plan pursued along oonetrnotive
lines whereby this is accomplished will prodnoe the proper
gsolution of our many years discussed water qneetiont Th9
greatest possible amounts must be conserved. Th9e°’°95947°.
floods occur at least every seven yeare. ﬁhe‘runofflreoorde_
indicate that at times during the intervening_perioda;the
annual discharge of the streams willbelin_exoeae,oiﬂtpt i
annual future draughts and evaporation, but‘thé?9f!11};P9,g.
years probably successive when encatchments will be snrpriaQ'

infly small,

Therefore dry years supplies will be the nroduot of 22

excessive floods which are produced by heavy rains. rather ex-~ '

ceptional precipitating rapidly and high dame'well oonetruoted; '

must be built to retain any discharge of the atreame._ The :

desired capacity of the reservoir can he determined by avail-_,.

able stream flow records., With iunde not available to imme-}’ig

.O‘.-'v-h.,
‘

diately build such structures all plans and conatruetion ehonld 'i':ﬂ*

pernit extensions tthe proper heighte.

Otay reservoir holding ten billion.gallonl havins‘a?. s

surface area of 900 acres wonld have an average evaporation ot f%ﬁi”
-28-_17 R :ggi;ﬁf""”
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‘»5“§§$5A=7xatate probable ooeta aa all eatim are. baee 0
z '. '."‘l-l. 3‘.;‘-#-‘.-- : \ 'u 'en. Syl ':.'.' : .: f o _', BRI
Gy i -gj'-:,-.‘df:’%ﬁﬁ"-:t:-l-'-'. f‘..z‘-" :\f\' _'“ T art iy oy A oS A
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' one billion gallone. e ission tan sane storage but surface

.I'

;:nﬂf_aroa of 1600 aores would have an annual evaporation approlimately

:.f Y, one billion aeven hundred and fifty millione of gallons., The

: Nk ' '_reaeon ie due to the differenoe in the eurface area, The amount
;ﬂ,1ffi“i: :wonld anpply this oity for three montha° its value at 10¢ per
::W"JT= -;F¥'1°°° gellons wonld be $75,000, whioh represents the interest at

£ f4-1/2 per cent on an amonnt eroeeding $1 650 000, This suggests

e the eeleotion of reeervoire with large storage capacities and

small enrfaoe areas emen though. the dame are more expensive,

';__GraVit? flow enters into this consideration. To arrest all

-the flood waters will require the oonatruotion of the dams herein

nentioned,with oareful_ooneideration,regarding evaporation con-
ditions. j
i I | The amonnt of‘water to be ultimately developed, the

quantity of land to be improved qnalifying in gquality for some

¢ ‘_ 7;g oertainlproduota.varied ae_to_distriota, the invitation which .
 will be ectended to eapital, the amomt of wealth to be returned,
5 'ttheffreight and.oonmeroe to be produced, the added real and as-
’ faeeaed'wealthv'the redinement of adjaoent territory and most

of. a11 the guarantee to oapital invested and to be invested

lthat the water problem'will be solved, makes it worthy of the
'_beet effort ever pnt forth by the people of San Diego.

f There is no intent to booet or aeeiet the sale of any

: ““hdeveloped or nndeveloped water system. It 1s an endeavor to
."E‘lfeolve a moat important problem, The-faote presented which
) ._“':‘eqrronnded the issue are conservative, The interestis of the
'fw?:iﬁiffguhoity oan he nroteoted by plaoing the problem in the hands of
*éigég;lu;{;thoee to. be moet injured by extravagant and 1ll-advised pro-
xfiﬁfileﬁxloedurea. To aeoure an additional oity aupply. gsome of these

% ;f:j:unite muet be oonetruoted thenefore no ‘attempt is nade to

eliminary




BSTIMATED IEVEL LAND
- UNIMPROVED - .
By P. H. RHODES, Civil Engineer,
San Diego, California.

This report is sumitted in pursuance of your request
0f February 7th to investigate and determine the number of acres
of availabls irrigable land on the mesas, valleys and low rolling
hills lying within a radius of twenty miles of the center of the
City of San Diego. iy |

All the lands were visited with a view to determining
what portion might be included in an irrigation project by reason
of its tooographk and what portion should be excluded on account
of a lack of soil. _ o

The total amount of land fhns gone over is divided
into the following districts:

l. The Pueblo Lands of San Diego.

Se The Linds Vista Mesa.

3. The La Mesa, Leom Grove, Encante and La Presa Distriot.
4. The Sweetwater Valley to Otay Valley District. -

b. The Otay Mesa.

PUEBLO ILANDS OF SAN DIEGO.
1. The Pueblo Lands of San Diego include all the flat land

north of Mission Valley to Torrey Pines, and Eaat of Soledad Moun-

tains to the Pueblo Lands' boundary. These mesas lie at an ele-
vation ranging from two hundred to four hundred and fifty feet
above sea level. They are cut by depp canyons, some of which
have very stéep sidec slopes and others have slopes that could be
utilized for various trees or vine planting. In making this es-
timte, however, only the flat table land was excluded. HNorth
of the Railroad or Rose Canyon to Torrey Pines there is estimated
to be 2600 aores of mesa land; between Railroad or Rose Canyon
and San Clemente Canyon, 600 acres; between San Clomente Canyon
and the Mission Valley 5800 acres; making a total of 9000 acres
of irrigable mesa land in the Pueblo Lends of San Diego. The
soil on this land is about two feet deep and 1is underlaid with
a soft sand stone which does not a¥sord the mofsture. The land
which kas not been cleared is covered with a fairly thick growth
of sage brush and a scattering of sumac, all of which attains
a2 height of about four feet. - A

LINDA VISTA MESA.

2. The Linda Vista distriot includes all the mesa land
east af the Puedlo lande and south of Los Penasquitos Valley

to Mission Velley. This land varies in elevation fpom three

hundred feet to six hundred feet above ses level. Several
hr{o canyons cut into this mesa, but its available land is
in larger tracts than the mesas on the Pueblo Lands. There

. are 16,000 aores of table land 4n this district. The quality

of the 801l doee not appear to be as good as that of the
Pueblo Lands. Borings tsken showed an average depth of
eighteen inches of soil, deposited on a reddish hardpen. This
mesa shows a rather npoitod aoccumulation of soil from twelve

dnoches to two and a half feet deep. The height and thiockness

of the brush readily shows where this difference occurs.

LA MESA, LEMON GROVE

ENCANTO AND TA PRESA DISTRICT

3« ' All the iand 1lyi south of the lission Valley and
the El Cahon valley and Horth of the Sweetwater Valley g8
far East as the Jamacha Bridge over the Sweetwater comprises
the above named distrioct. It is comprised of mesas, rolling
hills and valleys, all without an adequate water supply. With-
in this district occurs the change from & light soil overlying
8 hard stratum to the deeper adobe soil. The area computed
inocludes all land below six hundred foot level, with the excep-
tion of steep hillside and canyon slopes and the wvalley land
under the Sweetwater Irrigation System, and contains 16,000
acres.

SWEETWATER VALLEY TO OTAY VALIEY.

4. ' This district contains all the irrigsble high lands
between the Sweetwater Wley and the Otay Valley from Chula
Vista to the Otay Reservoirs. 4t is mostly rolling hille and
emall valleys, all of which are overlaid with a thick layer of
adobe. 'All of the land lies below an elevation 2f six hundred
f;e: eimg ‘there are 14,000 acres of good irrigable land in thé
district.

OTAY MRESA.
6. ° The Otay Mesa lies between the Otay Velley and the

Tia Juana Valley and extends easterly from Palm Station to
the foot of the San Ysidro Mountains. Only that portion lying

- within San Diego County has been considered. The s0il for the

most part is adobe, but 1t also has a red 80il which spstains
a fair growth of brush, The distriot ocontains 10,000 acres
of mesa land below an elevation of six hundred feet.



B | am of the aoreage in tho above desctided
dintriotl is as ronowu A

PUsblo Lands of San Diogo ¥ 9,000 aores

Linda Vista Mesa 16,000 "

La Mesa, Lemn Grove, Enosnto and

3w "%."i"‘v 116y ¢  Otay Vall 14000 "
estwater Valley to Otay oy

Otay Mess 10,000 "

' Under intensified farming the total irrigable
aoreage could be inoreased from 65,000 to 80,000 aores by
utilizing hill sides and ocanyons nlopu whieh hsvo not been
irrigable land in the above estimate.
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The fidlowing pages inoclude Iand Eatilltol -
by #. H. Rhodes; Frost Conditions by Dr. Ford A Oarponter
U. S. wbathor'Buronu. the Mojave River projeoct by F. C. Fin-
kle; Cuyamaoca Water Company and Volocan Land & Water Company
oonditiona- opinion rogardin City Conserving and El Capi-
tan roaorvoir by City Engineer Cromwell; Tia Juana River
by C. S. Alvoraon and Extracts from the Philip E. Harroun
and also O' Shaughnaaqy-rippinoott reporte on Voloan system.

CONCERNING FROST COSDITIONS.

Extracts from "The Climate and Weather of San Diego,
California™, compiled by Dr. Ford A. Carpenter, U. S. Weather
Bureau, Los Angeles. Prepared under the direotion of Willis
L. Moore, Chief U. S. Weather Bureau. Published 1913.

"San Diego is one of the three places in the United
States where the thermometer has not been lower than
32 degrees, viz, Key West, southeast Farrallone, and
San Diego.”

"San Diego is relatively warm or cool; that is,
it is warm in winter and cool in summer, by comparison
with other places in the United States. For example,
the early part of the year 1912 was mild throughout
the entire United States, yet the cool mornigs and
nights prompted many to ask where they could go for
a warmer climate. In nesarly every instance where the
deily telegraphic temperatures were compared, San Digo
was shown to have the highest minimum temparatnre. San
Diego has a coo0l climate throughout the year, and yet
with these moderate temperatures semi-tropical plants
have uninterrupted growth. It is one of the rare lo-
calities where northern and southern vegetation flour-
ish side by side. In many gardens pines and pams fra-
ternize, banana and lemon trees blossom and bear during
all the months of the year and there are rose bushes
that have been covered with flowers every day for a
dozen years or more. With this proof of the absencs
of killing frost there is still a tonic in the air, a
bracing quality compounded of a moderately high er-'
centage of moisture and comparatively low temporaturo.
This feature is unknown in other southern regions, and
puts at rest all fears of San Diego having an enerva-
ting climate.”

"An important fact to remember im, as General Grooly _-’3

says, that 'the region of aquablo temperature covers
less than forty square miles,’' and that in e unlibility

the olimate reaches its porfootion.within tho oity ltﬂitli;i; :..;€§

of San Diego."

-

."Tho month of Dooomber 1911, will go dowvn in
the meteorologiocal history of Oalifornia as one of
the frostiest on record. It was the coldest but one
in the past fifty years of temperature observations
at San Diego. The average daily temperature in Decem-

- ber was 653 degrees, and thie was the lowest for the last

two deoades. The number of light and heavy frosts broke
all previous records. There were no killing froste in
this vioinity, and none have ever ooccurred in the history
of San Diego.

"As frost in San Diego is a phenomenen, it appears
worth while to consider its cause and why this region
is comparatively free from its injury.

"HORTICULTURISTS HAVE DECIDED THAT PLANT-GROWTH
I8 AT A STANDSTILL WHEN THE DAILY MEAN TEMPERATURE IS
43 DEGREES, OR LOWER. OR, IN OTHER WORDS, VWHEN THE
AVERAGE TEENTY-HOURS' TEMPERATURE IS ABOVE 43 DEGREES,
PLANTS ARE GROWING. UNDER THIS CRITERION THE MEAN
DAILY TEMPERATURE RECORDS OF SAN DIEGO SHOW THAT FOR
FORTY YEARS (OR 15,000 DAYS) THERE WERE SIX DAYS WHEN
THE MEAN TEMPERATURE EQUALLED OR DROPPED BELOW 43
DEGREES. ALL OF THESE DAYS OCCURRED IN JANUARY OF
1880, 1882, 18688, AND 1894. PUTTING IT IN ANOTHER
WAY, WE MAY SAY THAT SINCE THE BEGINNING OF TEMPERA-
TURE OBSERVATIONS, WHICH COVER A PERIOD OF 15,000
DAYS, THERE WERE 14,994 DAYS OF GROWING WEATHER."

"Cold air is denser than wearm air, and air, like
water, seeks its level. It is thus seen why the temper-
ature of low-lying distriéts is very much lower thaen

. that of the mesas, benches, or terraces. Advantage
is taken of thise thct by the orchardists, who pdant lem-
on and orage trees on the terraces, while the olive
and hardier trees skirt the hillsides. The formation
of frost is thusseen to be largely a matter of air-drsa n-
age, for frost usually forms first in pools or basins.”

"WHY SAN DIEGO HAS NEVER HAD A KILLING FROST.

- In the standard "Climatology of the United States™
issned by the central office of the United States weather

) Bnroan, appears this ssatement on page £8:

'The ‘absolute minimum temperature at San
Diego, California, is 32 degrees, and at Key West,
Florida, 4] degreoa. These are the only weather
Bureau stations in the United States where & mini-
mnm.temparaturo below treoling'point has not been
oxporionoed.
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1913. g
form previous to that date. Considerable damage was 4one to

tend er growths along the lower levels, but this was greatly
minimized on the mesas. (R.C.)

- The reason why San Diego has never experienced a
+k4¥Ting frost is because the ocean, over whioh blows
76 per oent of San Diego's winds, has a temperature
many degrees higher than the land. For example:
Shortly before sunrise, at the time of the lowest
temperature (36 degrees on December 26, 1911), the
temperature of the ocean was 69 degrees, or B3 degrees
warmer than the land. The warm air from the ocean is
transported over the land, raising the temperature
above the danger point." '

Southern California experienced a most severe frost in

The foregoing weather report was published in book

THE MOJABE RIVER PROJEQT
BY

P. C. FINKIE .
onsulting Engineer.

Complying with your request for certain information
regarding the gquantity of water and power available from the
MoJjave River, and the cost of bringing this to San Diego, per-
mit me to state as follows:

The Mo jave Bivbr water,which is at present unused,
could readily be brought to San Diego by means of an agqueduct
from 108 to 110 miles in length. Gaugings of all the water,

‘from 1ts water-shed, have been made for the past twenty-five

years. The result of these gaugings is to show that, after

allowing for necessary losses in handling the water, 122,000
-aore feet per annum can be delivered continuously. This

emounts to a daily supply of 108,000,000 gallons, which is
amply sufficient to supply a oity of 1,000,000 pedple with
water for all purposes.

The water of this river is the purest found in
Southern California, containing no alkalies, and lese mineral
in solution than the water of any other stream in Southern
Ccalifornia. For verification of the absolute purity of this
water, consult Water Supply Paper #237, Page 125, issued by
the United States Geological Survey.

The water would be regulated by means of four reser-
voirs, one of which is already now nearly completed. These
reservoirs are as followse: ,

West Fork Reservoir capacity 103,000 acre ft.
Little Bear Valley Reservoir " 6R, 000 % ' ®
West Fork Auxiliary Reservoir " 2000, % ®
' Grass Valley Reservoir o B000 .. ™

The stream has & good perennial flow in the summer

season, and with storage provided by these reservoirs to teke

oare of the dry years and the low months occurring some summers,
the total amunt available would be 108,000,000 gallons daily.

SR If the water should be used for irrigation purposes in
Southern Californis it would irrigate 125,000 aores of land as
highly improved as nay of the best districts tridutary to Los
elea, including Covina, Pomona, Redlands and Riverside. This

‘water will have a fall from its diversion point to where it

would have to enter the agueduot to San Diego, in two power
drops aggregating over 3,000 feet. The power developed will

amount fo 32,224 eleotrical Eorse Power on a 50% load-faotor

delivered in ths Oity of San Diepo. This {n equal to 105,466,400

‘Kilowatt hours per annum, which would have a wholesnle market
' _value of nearly $800,000.00 per annum, based on the sctual cost
-~ of producing power by the use of fuel oil.
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I herewith hand you a mep showing the location of the

entire sroject with &n apnroximate location of the aqueduct to ! LI
¢on Diege. I reveastimated that the cost of the ontire projeot, ' {\Y \ R ]) [ \I “
including the purchasing of sll water rights and lands neces- ol etk B 4

sary, would be in the vicinity of {18,000,000.00. This includes
not only tho delivery to San Dieiro of the weater diverted, but
the dclivery cf the pover as vell. The vanlue of the power alone
would vay interest on this sum at the rate cf 4, per annum,
leaving the water, sufficient for 120,000 ecres of land, or
1,000,000 ceople living in & city, to make up 1> more on the cost
of tre pro ject, if constructed with &7 bonds.

In eslculasting the cost of the aquedunet, I have used

g grede whiek vould deliver the water et a suftficient elevation
for tke reserveoir, hich cen bz constrneted at k1 Capltan dam-

ite on tre Ser Diego River/ The kofave River project would
be well adapted for deveclopment in conjunc'‘ion with E1 Capitan
regerveir, 2s there is a8 large amount of surplus water along
tke line of the nroposed conduit to San Diezo, which could Dbe
picked éuring the vinier season and used tc fil3,the El Cgpitan
reserv-ir site even in dry yests, when there isfsufficient water
- weter from San Diepgo river to do so.

Sigred: F. C. Finkle,
Consulting Engineer.

Yy
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ESconDipo®©

MOJAVE RIVER WATER PROJECT
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I herewith hand you & mep showing the location of the

entiru cro ject with an apnroximate location of the aqueduct to e e ey e
Sen Diege. I revegstimated that the cost of the ontire project, R '\’ \CRED N 2O
ircluding the nurcbqsing of 811 water rights and lands neces- 2o e S L A0 A

sary, woulé be in the vicinity of 18,000,000.00. This inoludes

not only the delivery to San Dieiro of the \ttul diverted, dbut

the dclivery of the power as well. The value of tho power alone

would pay 1n+crest on this sum at the rate «f 49 por annum,
leeving the water, sufficient for 120,000 =cres of land, or

1,000 OuO beonle 11v1ng in a city, to ma“e tp 1% more on the cost
f +re pro jeet, if constructed vith 57 bonds.

In c<lculsting the cost of the squeduet, I have used

8 grede whick vould deliver the water gt a sufticient elevation
for tk reaerxs*r, vhichkh can be constructed at E1 Capitan dam-

site on tre Sar Diego River/ The Xofave River pro1ect vould
be well adap ted for devclopment in conjunc‘ion with E1 Capitan
ragerveir, es there is s large amount of surplus water along

the line of the oroposed conduit to Sarn DPiezo, which could be
picked during the vin'er season snd used tc ’11} the E1 Cgpitan
reserv-ir site even in dry yests, when there isfsufficient water
weter from San Diego river to do so.

Sigred: F. C. Finkle,
Consulting Engineer.
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San Diego Bay




STATEMENT
o

CUYAMACA WATER COMPANY'S SYSTEM
ISSUED BY THE COMPANY

This gsystem supplies water for irrigation and domes-
tic purposes to the territory lying between lLakeside and the
easterly limits of the City of San Diego, including the Cities
of Lakeside, E1 Caljon, Lemon Grove, East San Diego and the Bos-
tonia, Spring Valley, Normal Heights and EKensington Park Dis-
triots. At one time this system was the sole supply for the
City of San Diego and within the past few years has supplied
large quantities of water to the City. |

Ag developed at present tho system consists of the
following structures: St

Cuyamaca Reservoir,located in the Cuyamaca Mountains about
40 miles northeast of the City. This reservoir i8 formed
by an earth ffll dam aoross the ohannel of Boulder Creek,
and has a storage capacity of 3.52 billion gallons.

Diverting Dam on the San Diego River, whioh forms a regulating

reservolir of 22.56 million gallons éapBoity.

Plume which generally has a cepacity of 21 million gellons daily.

The flume consists of the following types of comstruction:
Redwood Flume, lined with 2 ply "rubber- |

- 014" roofing material-----cccacccacaaa =30.40 milew
Steel Flume of"Armoco Iron" 'and "Toncen AR
Metal" semi-circular steel plateg--=--- 0.96 "
Concrete Conduitg-cecccaccccnaaccccccnaa-"0,42 "
Concrete Syphong---=-ccccccccccccccccccna- O.28 "
Riveted Steel Syphong---ce-cccccccaccccana 1.28 "
Tunnelf-==wccacrcc e ca e e carac e e en- 0.79 -
Total length of Flumg~=-===e=- . o

The flume follows the valley of the San Diego River
and encircles the El Cajon Valley to its end near Groassmont.

Murray Hill Reservoir

Bucalyptua Reservoir

These two reservoirs are located at the end of ﬁho '
flums and have a combined capacity of 50 million gallons.

La Mesa ggaggzaft

This reservoir is formed by the construction of an

lons. '

hyiraulic fill dem. The reservoir capacity is 450/l111193IGQIP  

would be 650 miner

‘ - By raising the I-aloha an to a height of 100 feet
8 reservoir of 1,83 billion gallons. ocen be,ﬁdgnrod, and 1;°tho
2‘191 ogiu-mm_uo tolet.tl;a,':epult_ings capaocity is 6.16 billion

. Water from this reservoir will flow by gravity into
the Chollas Rgservoir of the City of 8an Diego grpinto‘gho
Sweetwater Reservoir. 'The La Mesa Reservoir is the only one
in this torritoty eituated at such an elevation that 1t oan
supply; 'all other reservoirs by gravity.. |

Distributing Pipe Syeten of the Cuyamsos Water Company con-
 8ists of miles of pipe ranging from 2 inches to 24 inches

in diameter.

Pumping Plants 2t i | i
.o reinforce the ‘water supply during ry years

three pumping plants have heen constructed for pumping water

from the sand of the San Diego River. ' These plants will
yield a supply of 3.26 million gallons daily delivered into
the company's flume. ; it |

| The Company also has & number of smalle
plants Qf the "booatpr yarietr/n r pumping

Safe Yield of the System

.. Nr, Charles H. Lee, hydraulic engineer in the United
stgtaa.oeoligiqpl Survey Employ, t estified before the Rail-
road Commission of the State. of California that the safe net

yield of the present gystem is 6507 miner's inches. ocontinu
flow, or 6,55'm11110n gallons daily. 3 | ouaﬂ

. 'The abﬁtal ﬁnaﬁtity‘ot water supplied to consumers
:::%gg the year 19156 was an average of 4.1 million gallons
. _\ . . b - '

Kr. Lee also testified béfore the Railrosd Commission
that the safe net Yieldfor the system when fully developed

8 inches, continuous flow, or 8.
gallons daily. . 4 million

< The Cuyamaca Company's offiocials olaim that Mr. Lee's
estimates are ultrs conpervative.

goit'orﬁrnll Development of System

! ‘Eho.ostiﬁntad;oOBt-of the full dcvelopment of the
Cuyawaca system 1s $1,250,000.. To this should be sdded the

original cost of the system to obtain tho totsl nost
fnlg}jGOVOIOpod. ;B o st when
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STATEMENT
or

VOLCAN IAND & WATER COMPANY'S SYSTEM
ISSUED BY THE COMPAEY.

This system when completed can supply water for irri-
gation purposes to lands on the Linda Vista Mesa, to Coast lands,
water for domestio purposes to the City of San Diego and surround-
ing territory, or for a combination of all uses. Owing to ele-
vation, the outlet of San Clemente Reservoir being approximately
700 Eeet above sea level, this water oan be put by gravity, into
La Mesa Reservoir, Swectwster Reservoir, or into Otay Reservoir,
at any time.

The completed system contemplates the ngse of waters
of the San Luis Rey, Santa Ysabel, Bernardo, and Santa Maria Riv-
ers, all of whick are within the County of San Diego.

The storage facilities will consist of the following
reservoirs: _ :

Capacity
Depth of Water in Aore Feet
( 80 feeot 82,000
Warnsr Reservoir ( 90 "~ 117,000
( 100 = 164,000
(140 " 36,000
Pamo ( 180 ™ : 41,000
(166 = 47,600
(120 -~ 16,200
Sutherland (180 » 18,400
(140 ~ 23,900
( 70 = 4,480
Santa Maria Reservoir 8o ® 9.220
(60 '» 3,070
Sen Clemente Reservoir { 0 = 4,620

80" 6, 400

The transmission system will consist of conorete con-
dnits, cororete pipes, and steel pipes, and steel pipes conneot-
ing the various reservoirs with the lands to be irrigated and =
with the water syatem of the City of San Diego. - TR

At meny points on the transmission system there is an
ubundanoe'ot-falg go that the plants ocan be installed for the devel-
opment of eleotrio power for ocommeroisl sale, for transmission to
the COity for use in light atreets, or for such other uses 8s
may develop. Hydraulio Engineor H. Hawgood estimates that &,400

" Kilowatts ocan be developed.

i Mr. Hawgood'reporta'that the foliowing quantities of
water oasn be developed by the completed water syatom.

86.66 @eoond feet continuous flow
4,330 miners inches " "
66 million gallons daily.

" On the basis of one miner's inch flow for each ten

: thare would be & sufficient supply for the irrigation of
:gfsgo,aoros of land. Or 1f 10 million gallons dally were used

for domestic purposes the remaining supply would be sufficient
for the irrigation of 35,000 acres.

The estimated cost of the completed physical structures,

ing all dams, conduits, pipe lines, power plants, ete., is
;gfégg,ggb. To this figure whould be added the original purchase

price of the system to obtain the total cost.

This system can be developed in separate units, and
by the expenditure of not to exceed £1,500,000 at least 10 mil-
lion gallons of water c8n be delivered daily to the City from

the Volcan Water System. .



0ffice of the ATt . _

L S system for period 1896-1806 . with a1l contem lated dams con-
struoted, would bde approx:lmately 11.6 milliog gallons per day,

whioh 18 in my opinion the proper fignre to use &s the safe

g'ot yoeild of the city's system completod.

City of San Diego, California,
Mar. 9, 1916.

e The following is & t&ﬁnlatioh of the existing 4
and contemplated structures, together with the heightagotag:m
ocapasity of reservoir, ﬂoodog.are_a and aroa of watershed: i

————

CONSTRUCTED DAKS.

ITY CONSERVING SYSTEM AND
EL CAPITAN RESERVOIR

® =0 an

: : AREA OF
BY ___  HEICGHT : FLOORED AREA: CAPACITY GALS. : WATERSHED.
GRORGE OEOML. MORENA 160 : 1370 aores ; 13,000,000,000 ; 136 Bg. mi.
it ineer. : : : :
y Bng UPPER OTAY 80 : 160 " : ~1,000,000,000 : 12 " m

I am submitting herewith a general desoription of the
latent possibilities of the water system ovmed and controlled by
the City of San Diego, together with a desoription of the latent

SRR CONTEMPLATED STRUCTURES.

possibilities for water development on the San Diego River Water-
shed at the E1 Capitan Damsite, whioch in my opinion, is ths near-
est and next best available supply for the City of San Diego.

B f § e 70 Aoxes ° 5,200,000,000 1
BARRETT ( 1pp : 888 °F 16,000,0000000 : = "% P

'MARRON 116 . 880 12,000,000,000 : 200 " "
LOWER OTAY 140 : :

m——

The City of San Diego now owns and controls the dams,
damgites, reservoirs, sites and water-rights on a total watershed
of spproximately 670 square miles, of which 470 square miles is on
the Cottonwood Watershed, above the Marron Damsite and 100 square
miles on the Otay Watershed above the Lower Otay Damsite.

1200 : 18,000,000,000 : 86 " n

The following is a short desoription of the lat ‘
posetbilities for the development of wateg on the San Dlaggt
River by the oonstrustion of a dam at the El Capitan Site: The
-ares8 of the watershed above the E1 Capitan Damsite 1s 198 sguare
miles apd the conditions for run-off and stream flow are good

' beocause/the high rate of rainfall and the steep slopes of the

- watershed tributary to the E1 Capitan Damsite for the last twen-
ty-one yeare shows that after allowing for all diversions made
by the Cuyamaca Water Company on this watershed sbove the El
Capitan Damsite, there would still have been & net safe yield
of 8 million gallons per day over the period 1895-1806 amd &

- net safe yield of 16 million gallo
1905_1915f 8 ns per day over the period

The governemtn and city records for run-off darived
from stream measurements made upon various portions of the above
watershed, do not date back prior to 1906, and the computation
for safe net yield for the proposed and eRistihg reservoirs on

. this ayggem have been made up from the stream measurements taken
Bime 19 @ :

The ultimate devclopment of the entire watershed owned
and controlled by the City of San Diego, would mean the construo-
tion of the following three additional dams: -

( 225 feot high §,200,000,000 Gal.Csp.
Barrett (175 ™ n 16,000,000,000 " e | | _The dam contemplated at the E1 Capitan Damsite is
| 160 feet high with a capacity of 23,000,000, 000 gallons and a
Marron, 116 " " 12,000,000,000 " " {%20‘4:: .gozng %hlgg Saweds The :i:vat{on of the dase of
Lower Otay, 140 =% 18,000,000,000 " "™ 8 e water oo be conveyed b vit
w ay - rabog ol ! into the oity's distributing reservoir at Unigeraigysizigh{e

which takenm in conjunction with the Morena 150 feet high,

13,000,000,000 gallons oapacity snd the Upper Otay, 80 feet -
high, 1,000,000,000 gallons capacity, will give a total storage
capacity of 49,200,000,000 mgallona with an estimated safe net FEi
yield of spproximately 23 million gallons por day over the period L
of years from 1906-1916. However, the records on other water- - = .
sheds show that the safe net jield for the period of 1890 to 1906 . .
was spproximately 50% of that for the period of 1906-1916, 80 that
the same would no dounbt Rhold true of the City's system and the
safe net yheld of the entire watershed tributary to the oity's

with a pipe line approximately 26 miles in length.

o I oonsider that the ultimate development o0f the Vall
lands of the San Diego River will roquire thepoonurvati:n :ndoy
"“."‘8‘ of the flood waters of the 8an Diego River and its




‘principal tributary, the San Vicente Creek; with large reser-
voirs at the El1 Capitan Site on the San Diego River and the
Mussey Site on the San Vioente Creek, it would be poesibdle

to regulate the flood flow of the San Diego River by holding
back the peak of the fldod, the amount of damage to riparian
owners below the dams would be greatly diminished and the
great quantities of water which yearly go to waste ocould be
conserved and made to sefvw the mesa lands during the periods

of draught.

This matter of the conservation of flood waters by
means of large reservoirs on the upper reaches of ouwxr main
watersheds is of such great importance in my mind, that a
systematic effort should be made to educate the publioc as to
the vitel necessity for such development. R

In many cases the riparisn owners have fought the
construction of large storage reservoirs on the watersheds
above their lands on the basis that suoh construction would
interfere with the water supply on their property. Hiwever,
they have failed to take into consideration the advantage
due to the fact that the proper storage ®fifloodiwAters will
minimige the damage due to excessive floods and at the same
time their ground water supply will be inoreased during periods

of drought by the storage of water in large quantities albove

their lands and make it possible for them to obtuin some of
the stored waters in case of excessive drought.

Signed: GEORGE CROMWELL, '
City Engineer.

SUBJECT;

LOCATION :

'TIA JUANA RIVER (MEXICO)
PRELIMINARY REPORT
"'""""“‘"""‘"""""" =

C. S. ALVERSON. C.E.

Water development on TIJUANA RIVER, in Mexico. I
submit the following preliminary report on the
feasibility of securing concessions on the water
righj:iot the TIJUANA RIVER 4in Baja, California,
or 0. '

My personal knowledge of the section of the
country inocluded in the watershed of the TIJUANA
RIVER, extends over a period of 256 years. In 1888
I made a topographical survey of the TIJUANA VALIEY
and vicinity. Also of the "Valle de las Palms" and
"San Yeldro Rancho", and have made frequent trips
of inspection of mining and land propositions and
otherwise familiarized myself with the conditions
in reference to water, land, mining, eto,

The proposed point of diversion and storage of water
is located on the Tia Juans River some 2000 ft up
gtream from the second crossing of the river by the
S8an Diego and Arizona Railrosd and distant aboumt 11
miles from the tomn of Tia Jnana, Mexico. :

GENERAL DESCRIPTION.

The Tijuana River of Mexico heads near the summit of
the divide between the Desert of the Colorado and the
Pacific Ocean and some 60 miles easterly from the pro-
posed point of diversion.

Zhe general elevation of the divide is from 4000
to 6000 feet above see level. The western slope has
& considerable growth of pine and other varieties of
timber, A considerahble portion of the watershed is
roungh and broken. The main stream with its dranches
flows in a westerly directions through the valleys and
canyons and unites with the Little Tijuana River, from
the United States some 56 miles below the proposed point
of diversion, The area of watershed above the proposed
point of diversion is some 1200 square miles.

RUNOFF FRON WATERSHED.

I have made no actual stream noaanraménta on this por-
tion of the watershed; but I do know from personal

. obpervation extending over 8 period of 25 years that
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“the runoff is large, and that some years the volnno

of f£lood waters is 1mmanso as is ahown‘by the hish
uator marks.

The mean annual rainfall on the ontiro*waterohod
varicéd from 10 to 40 inches in depth. Take the mean
average to be 20 inches in depth and that the avail-
able runoff is only & per cent or one inch in depth
over the entire area gives the following results:

1 square mile 1 inch in depth is 2,823, 200 on-tt
1200 square mile 1 inch depth B, 787 840000 on-tt
or 64,000 aore feet or 4,420 mi-ina.for 363 dayn._'

This is certainly a very low estimate for tho aotnal
runoff from the watershed.

DAM SITE.

Only prekiminary measurementa were made with a hand lavol |

and tepe, with the following results:
The walls of the canyon are trap rock capped with

porphyry and nearly vertical for 50 feet in hoight from |
"there on the slope is at a good angle. .

Measuring from the right bank you have 50 feet in
width oovered with sand and gravel; the 50 feet of ex-
posed bed roock; the 100 feet of sand and gravel whioch
is the low wator channel of the river a distance in all
of 200 feet between walls. There is abundance of roock
within from 100 to0,600 feet for a loose roock fill dam,
with reinforced conorete on the water face. . .

The following elevations are taken from the Rail- x
road viaduct some 2000 feet from stream. Tho datnm tor.
elevation is mean sea lsvel.

Base of rail 270 feet above nea 10751

Top of granite cap 234 A
High Wgter Hark SRT: Y oS 2k A
Present water surface 216 " " G "_

Making the fapproximate) elevation ot ‘the stroam bad
at proposed dam site 2256 feet above ses level.

The cost of building a dam would be normal.'"
RESERVOIR SITE.

Although the present examination was only vhat 18 temd
a reconnaisance, it is evident a large quantity of wator 4

would be stored. The slope and.cont ur of the vallqy
making an excellent location £or a ntoraga roservdr of

great value.

M BE mnmuzn.

Btartihg at tha*proposod dem with an elevation of 275
foet above sea lovel or tho 60 ft contour of the re-

- mervoir, the distributing conduit would skirt the foot

hills above tho mesa and valley lands.

EOKZLUSION.

In my Judgm anf this is an excellent proposition and
that these water rights are valuable.

The building and completion of the San Diego and Arizona
Rilroad will open up &nd develop many new industries

and bring two countries into closer commercial relations;
and at the pame time necessitate the proper protection

of all legitimate enterprises. That storing and util-

izing of the water in the streams is necesssry in order
to develop this section of the country, there can only
be one answer, asnd that is to do it, or some one else
will. |

Signed: C.S.Alverson, C.& H. Engineer.



EXTRAQCTS
FROM THE REPORT TO THE CITY OF SAN DIEGO
AFD TO THE VOLCAN LABD & WATER COMPANY ON
THE SAFE NET YIELD OF A COMPLETED SYSTEM

(THE VOLCAN SYSTEM)

By PHILIP E. HARROUN,
Consulting Engineer,
San Francisco - Aug.1914.

Yo questions have been investigated. It is assumed
that the Voleen Lend & Water Company has legal title to the prop-
erty which it proposes to transfer to the City, and also to the.
water which it proposes to aonserve and divert, other tham those
disebilities specifically sllowed in this report. .

The Volcan Land & Water Company has made available to
the writer the results of its investigations extending over the
past few years. These investigations consi sts of surveys, stud-
ies of precipitation and runoff, preliminary designs of necessa-
ry struotures, and in addition there has been made available such
o3t records &8s arec shown on the books inocurred in bringing the
property up to its present stage of development. This dats has
been taken as the basis for the report.

E Briefly, the projeot of the Volcan Land & Water Com-
pany cons ists of the construction of a dam forming a reservoir

on the San Luis Rey River at Warner jFRanoch. The waters in the
reservoir are to be diverted into the drainage of the Santa Ys-
abel River. Upon the Santa Ysabel River three Reservoirs are _
proposed, the first and most easterly oalled the Sutherland Res-
ervoir, the second some five miles weet oslled the Pamo Reservolr,
gnd the third below Bernerdo celled the Carroll Reservoir.

The waters from the Warner Reservoir in passing into
the Santa Ysabel drainage may be regulated either in Sutherlsmd -
or Pamo Reservoirs. The waters from Pamo and Sutherland reser-
voirs combined with those of the Warner Reoservoir are to be ocar-
ried in a cansl, some 25 miles in longth, into what is called
San Clemente Regservoir. This latter reservoir #s a 1little east

of north end some 13 miles distant from the center of San Diego,
It 48 also to car-
ry sufficient storage to provide against interruption in the sup- |

by gravity

and is to be used as a regulating reservoir.

ply. From San Clement Reservoir the waters would flow _
into the University Heights Reservoir in a north-easterly section
of the City. The waters from Carroll Resorvoir would be carried
by independent pipe lines to the City. The general schems of

the system is shown on Plate 1, accompanying the originel report.
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. %o deliver during

. The safe not yield of thie systom may be defined as
that quantity of water whioh the system would Imve been able
the period of groatost Arought of which there
i8 record. The studies required to determine this question are
intricate and require much time in the analysis of the many
elements of rainfall, runoff, evaporation and other factors
entering into the question.

S There are availadle records of rainfall in the near
vicinity of the San Luis Rey and Santa Yeabeld/ watersheds at

13 different points all more or less fragmentary but extending
back as far as the season of 1872-1873. In addition, the rec-
ords of some 28 rainfall stations within the drainage arezs are
available for the past two or three years. These records have
been shtdied and expanded, using +the Escondido record as o base,

- 80 as to obtain 8 continuous record at these stations for the
last 42 seasons. From these records the Isohyetose lines within
‘the drainasge areas under consideration have been developed and

 from:Bpasonel precipitation eince 1872 has been determined.

Steam gaugings of the runoff on the various water-
sheds are available for the past eleven seasons at Pala on the
San Luis Rey River ‘end for tho seasons of 19056-1806 and 1911-
1912, to date, at Warnmer Pam. On Santa Ysabel River, gaugings
are available frcm 1906-1917 to date at Pamo, for the paa% two
years at Bernardo. Through a study of these records in copnec-
tion with the precipitation, the relation betwecen rainfall and
runoff has been determined and used in estimating the runoff for
the past 42 years. Those expanded runoff records have been ap-

-plied to the various reservoirs sites where, in connection with
& study of the reservotfr cepecity, evaporation and ot her factors,
the safe nect yiocld which may be expected from the various units
of the project has been determined. The final results of thease
studies are shown graphically by the various tables and curves
‘accompanying the original report.

- The prior demands have been studied and it is believed
that the only priorities which will affect the yield of the Warner
Reservoir are those of the Escondido liutual Water Company and of
~the Rincon Indians.

On June 21, 1912. an agreement was entered into detween
4tho Egoondido Mutual Water Company and Nr. Wm. G. Henshaw for
“the Voloan Land & Water Company defining the rights of the Escon-
‘dido Water Company. It has therefore been necessary to determine
what effect this contraoct would have had upon the safe net yield
.,of Warner Reservoir. It is found that during the oritioal period

- of detormining the safe net yileld it would have been necessary to
release from the storage in Warner Reservoir the average amount
. of 742 aore feet per snnum in order to meet this ocontract require-

ment. Por this reason, therefore, the safe net yield th which the

_.7919,3':_*1.@_@.& Wator Company would be entitled is 16,854 sore feoet.



&

In the light of loga:l. opinion end the atnd:l o8 whioh

have been made of the information sva:llablo rogarding prioritiu.

it is believed that no further demandn can hold againnt tho !a.r-
ner diversion. S | | T

The safe net yield and dovo]npmt propoud upon

the Santa Ysabel River is also complicated by priorities upon

that stream. As in case of the San Luis Rey River, there have
been studied and provided for. Below the Sutherland and Pamo

Reservoir sites and above the Carroll site lies the San Pas ntl ;ﬂf.

Valle. This valley contains a number of properties is a hi

state of cultivation through the use of the waters of the Banta

Ysabel River. Any development above this valley nnat provido
for the requirements of thoaa lands.

A stoly of the situstion shows that the smomt of -

water required in the San Pasqual Valle over and above that .
which would originate within the drainage area below the Pamo

Reservoir amounts to 3,860 acre feet per gnnum, and in oonaider-

ing the possibility of the development and safe net yield of
the Sutherland and Pamo reservoirs it has been oona:l.dered that

this amount of water must be permitted to pass to the propert:lu;

in the San Pasqual Valle.

The same cond ition holds below the carroll 'Beaervoir.”?

The priorities there consist of the development upon the San
Dieguito Ranch and also 50 miner's inches of continuous flow '
which 18 furnished to the town of Del Mar. These amount to
1,330 acre feet per annum. This amount has therefore been de-
duoted from the gross yield of Carroll Reservoir and has been
provided for these priorities in determifiing the safe net yiold
available for the Volcan Land & Water compmy

The determination of the maximum economio oonaorvation-

upon the Santa Ysabel River, is extremely complicated because

of the development proposed in tihree different reservoirs and .

of two riparian districts. In addition, the surveys snd ﬁeld
investigation of the Voloan Land & Water Co any have not yet .
been carried far enough so as to afford sufficient 1nfomtion
from which to say what are the maximum economioc possibilities.

of storage in the three differant si ﬁtea, - at Bntherland Pamo
and Carroll, W

yield which appear to the writer will be ultimately foumd to .

cover the economic possibilities of the situation. Until tnrther.f:‘-tli
field investigations have been made, either by the Voloan I-snd &

.\,‘,

omic plan cannot be dotominod.

"-.\ 1 . A i
. -

Yhreo 8ifferant Stulles have hoctiwcle 4¢ the Poaaiblefz};-':{jfi'-lif_':‘;jf:
combinations of storage and conseguent determination of safe: nct,.w..,,._,‘.'_ 5

0 pEAD

“THAT

_ tranamiusion there will be

elivered into the Cit
San Diego o g 23

,ooxc'wsz om-x :
Finally, 1t may be said that in the 1ight '
:ln:rormt:lon available the fHllowing conclusions ge ﬁ.:f;m:

DHAT the safo net yield of Warner
| Reservoir will be 16 willion gallons dat 1ly.
- THAT the safe net yield of o]

Sutherlend Reservoir vil1 be 5.9 " " »

the gafe net yield of Pamo

Reservoir will be 2.1 o » "
THAT the safe net yield of Carroll
| Reservoir will be 26 » " -
THAT the safe net yield nf the
: entire systom will be 26. 5 . - .

Allowing 10% for losses in |

million gallons dafly.




gallons of 6.8 cents for structures,

The estimates for structures presented in thie
report are largely based on preliminary surveys that have'
been made by the Volecan Land & Water Company and which have
been kindly presented to your engineers, The figures here
used should be taken as preliminary and for the purpose of
guiding the judgment of the people of San Diego in the
determination of the advisability of proceeding with the
construction of this system, Before construnction is under-
taken, it will be necessary to make more detailed surveys
and engineering plans, as usunal in works of this magnitude,
The figures presented are believed to be liberal and are -
based upon protracted experience in construction of similar
works in this neighborhood. The plans are for permanent.
construction of a substantial nature along conservative deaigns
as shown in the numerous engineering drawings that accompany
the report. The estimate of $2,871,960., is for structures
to bring water from the Warner reservoir to the San Clemente
regservoir, which is ten miles north of the University Heights
regervoir and at a commanding position for the distribution -
of water on the Pueblo lands as well as to the City of San
Diego itself." .

"IELINQUISHMENTS TO SATISFY RIPARIAN RIGHTS ON THE LOWER RIVER:

The Volcan Land & Water Company have acquired
practically all the riparian lands on the 3an Luis Rey River
from the Warner's dam site to the ocean, The only priorities
on the stream which have to be considered ate those of 'the
Pala Indians, the Rincon Indians and the Esconcico Mutual
Water Company., The City of Oceanside at the mouth of the .
San Luis Rey River, has protested against the construction of
a dam at Warner's, but this protest is not here considered
well founded from a physical standvoint, The Pala Indians
claim a versonal flow of 6 second-feet, Their diversion
is just below the Pala gage. The~large porous gravel area
above the diversion acts as a regulating reservoir, storing
the winter flood waters and yielding them in quite a constant
flow, The Pauma Creek with a drainage area of 12 aquare
miles is & perennial stream and has its confluent with the
main river above the Pala diversion. This creek and the -
tributary drainage below the Escondido diversion will pro-
vide for the diversion of the Pala Indians, No further .
provision 1s made in this study for this diversion. .

RINCON IHDIANS :

The U. S. Indian Service has a contract with the
Escondido lintual Water Company to supnly a stipulated flow
of water to the Rincon Indian Reservation. . Judge F. W.
Henshaw, in a written opinion on the Escondido~Indian

Service’contract states that the Escondido Mutual Water = = .|
Company are between the Indian Service and the Volcan Landa = =
& Water Company. He states that the Escondido Mutual Water = - =

EXTRACTS FROM THE REPORT ON THE
VOLOAY LAND. AND WATER CONPANY To
mmﬂm D om0y CALTFORNI4,

e i

nansnavorn LANDS TO BE CONVEYED:

Warner's 2960 acres at %100,

Pamo | 6564 " . $150. pgr aoie
San Clemente 388" v SO . n
Carroll 829 " L (R [ YRt .
Sutherland 127 " B 200 "
Santa Maria 80 " 4200, " .

- ' "Your engineers are not assuming to pass o
title of the riparian rights or other rea%ty hgldingg gge
the Voloan Land & Water Company. A certain schedule of
these properties has been submitted to the City of San Diego
and referred to us by the Volcan Land & Water Company, which
shows the character and extent of these rights, which we are
assuming in this report to be correst. It will be necessary
before any purchases are made by the city for your City
Attorney to review these titles as well as contracts with
certain claimants to water, such as the Escondido Irrigation

District, Indian rights, and smal
Ysabel River," o 1 oanals along the Santa

"The complete development of this system, which we
would recommend, would yield a total of 19,05 million gallons
per day, made up from the several sources in the following

~amountss -

' Warner Reservoir, 11,6 million gallons
daily,
IR

Pamo AT 7.0 »

Additional from Warner's and

Pamo combined, with elimin-

ation of portion of evapor-

ation losses, | 0.45 1 "

 Total e

Bl summarize, the cost of development to gnarantee

& minimum delivery of 10 million galloms daily 1o $2.671 oo .
_or 7.9 oents per 1000 gallons delivered to the oits.' T

The cost of ddva10ping the entire system to a safe

~ yield of 19,056 million gallons daily (exolusive of Carroll

Reservoir) is practically $6,500,000., or a cost per 1000



Company must satisfy the claims of the Rincon IndiancReser-
vation., Themractice in the past has been for the Escondido
Mutual Water Company to stop its déversions in the summer

time and the Indians to take the entire summer flow, of the X
San Luis Rey River, which normally amounts to about 75 miner's
inches, Warmer's Dam is about ten miles above the Escondido
diversion., Thegream goes dry during the summer months
about three miles below the dam site, It is not probable

that the water nrasing farner's dAnring: the summér ig:the -1, as
same water diverted by the Indians during the same year, as
this summer water goes down stream as an underflow and probably
would not travel a distance of seven miles in two or three '
months., There are several perennial strsams flowing from the
Pala Mountains which probably sustain the summer flow of the
river at the Escondido diversion point. No water is estimated
in this report as released at Warnmer's to provide for the
Rincon Indian Reservation., | |

ESCONDIDO MUTUAL WATER COMPANY :

The Volcan Land & Water Company have entéred:fnto
a contract with the Escondidp Mutual Water Company under
date of June 21st, 1912, a copy of which contract is herewith
attached as Appendix No., 1. This contract provides that the
Escondido Mutual Water Company is entitled to an annual diversion

of 1,350,000,000 gallons, that the water may be diverted between .

November lat and July lst, that the maximum rate of diversion
shall be 27,000,000 gallons per day, and further that whenever
this amount of water is available in the river between the
dates mentioned it shall be considered as contributing toward
the diversions of the Escondido Mutual Water Company,
irrespective of whether such diversion is made or not,

There is a further provision that if at any time between
November lst and July lst, prior to July lst, 1917, the flow
0f the river is less than 200 miner's inches, plus the amount
required by the Indians, then the said river shall not be in-
cluded in making up the annual quantity of 1,350,000,000 |
gallons, If at any time after the first of July, 1917, .
between November 1lst and July lst, the water flowing in the
river shall not exceed 100 miner's inches plus the amount
required by the Indians, then the said 100 miner's inches
shall not be considered as included in making up the total
diversions to which the Eegondido Kutual Water Company are
entitled, It is also provided that the Escondido Mutual
Water Company shall not be entitled to more water or to have
delivered to it mote water in any year than the actual run-
off of the river at its point of diversion during such year,
or more water than could be diverted by the Escondido Ditch
if the Warner Dam were not oonstructed, ' * = - SR

There are 33 square miles of-dréiﬁégé‘aréa bevd .
the Escondido diversion point and below the Warner dam site,
The West Fork of the San Luis Rey River which is tributary

above the Warner Reservoir has £4,4 aquare miles of,drainagéfﬁ-'='

area, A study of the isohyetals projeoted from long periods

means upon the drainage areas shows hetarerago?1ﬁx9nditigd£a?;jﬁfz.aww
rainfall upon the 33 square miles below the Warner dam gite ' =

-

.y is " ARl
| % 5 . w |
o

and above the Escondido diversion to be 31,8 inches, and

that upon the 24,4 square miles of drainage area tributary
to the West Fork to be 32,7 inches. The runoff per equare
mile from these drainage basins is assumed to be the same,

Table No, III shows the runoff of the Weet Fork
for eighteen months and the runcff of the San Iuis Rey
River at Warner's Dam for the same period. The total run-
off of the West Fork for these eighteen months is 32,5 per
ocent of the total runoff at Warner's, Adjusting this per-
centage by the ratio of the areas of the Escondido and the
West Fork drainege areas results in the runoff of the 33
equare miles tributary to Escondido, being 44 per cent of
the runoff at Warner's. This ratio of 44 per cent was used

in determining the available supply at the Escondido Diversion

POintBo

A study has been made to determine under the con-
ditions of the Escondido contract, first the amount:of water
that could have been diverted each seasonal year by the
Escondido Ditch if there were no regulations of the river,
and second, the amount that could have been diverted each
seasonal year from the runoff of the 33 square miles below
Warner's and above the Escondido Diversion point., If thise
lgtter amount is not equal to 1,350,000 gallons, then it is
necessary under the provisions of the contract to release at
Warner's Dam sufficient water to bring the total diversions
up to the amount which could have been diverted if the dam
were not constructed, Table No.,IV showe the gquantity of
water in acre-feet it is necessary to release each seasonal
year at Warner's to satisfy the conditions of the Escondido
contrect, It is seen from this table that uron oriticel
years, or years of little runoff at Warmer's, the necessary
relinquishments for the Escondido diversion are greatest and
upon years of large runoff none have to be made.”

"PRIORITIES IN THE SAN PASQUAL VALLEY: SANTA YSAREL RIVER:

: There are about 3880 acres of bottom lands
riparian to this stream from the head of the San Pasqual Valley
to Bernardo. These lands are composed of detrital fill, are
porous and have great absorbent capacity. They are fertile
and a large proportion of them are already under irrigation,
It is estimated that a gross duty of water may obtain through-
out this valley of three acre-feet per annum and that a thiré
of this amount may be considered as return water through the
gravels, This leaves & not loss in the valley of two acre-
feet per annum, which, over the 3880 acres, is a total of 7760
acre-feet per annum, :

fhere is tributary to thie area below Pamo dam site

130 square miles of drainage area whose runoff goes toward
replenishing these losses."” =

"RIPARIAN PRIORITIES BELOW CARROLL:

‘A large portion of the San Diegito Ranch is riparian

to tho f;vér'bolow Carroll. . This ranch has a contract with



" the town of Del Mar to supply & contract .flow of 5O miner's

inches or one seocond foot., There: are about 300 acres of
bottom land in this ranch that are succeptible to irrigation
by gravity from the river., In order to irrigate the higher
mesa lands water would have to be pumped about 160 feet, It
is estimated that the riparian priorities below Carroll will
be satigfied if 1000 acre-feet per annum is released. from
the Carroll reservoir on all years except those in whioh this
anmount of water would not have passed Carroll dam site, had
no dams been constructed on the river,"
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