Los Angeles, Cal., May 27, 1912,

Mr, Wm. G. Henshaw,
Mills Building,
San Francisco, Californisa.
Dear Sir:-

In accordance with your instructions, I give below
a preliminary report on the irrigation of the lower San Iuis
Rey Valley. This report is necessarily an outline. The
lines suggested must be verified by survey and a study of the
lands jointly with Mr. Fletcher. It is probable that the whole
plan will be greatly modified, but the cost should not be

greatly increased.

OUTLINE-

The area considered lies between Bonsall to Ocean-
side and thence along the coast to include Carlsbad. Roughly
this area may be divided into four sectiomns.

(a) Bonsell to the West line of Guajume Rancho.

(b) Guajome Rancho to Oceanside.

(¢) Oceanside to Carlsbad.

Sections (a) and (¢) are riparian and 2000 acres are allowed
here to settle lands not already under agreement. The remain-
ing 3000 acres are non-riparian, but consist of land so valuable
that high prices can be secured for water and mske the system

strong enough to be remunerative.

PROPOSED METHOD OF IRRIGATION=-
A plen is to utilize pumping plants placed in the

l.

Vim,G.Henshaw, -2~ May 27, 1912

river bed and pumping to a sufficient elevetion to cover the
riparian lands :along the river, conveying the water in cement
pipes or conorete conduits, It 18 obviously desirable that
as long as water is flowing on the surface in the river that
the various pipe lines should be designed for gravity flow

and the pumping plants used when surface flow ceases. Atten-
tion may be given later to several storeage sites.

SECTION "A"} BONSALL TO GUAJOME-

This is a narrow portion of the river with a number of
small ownerships ending in the large Guajome Rancho, The ele-
vation of a pumping plant would be 130' above sea. The true
riparian lands could be served by a 20" 1lift and & pipe line on
each side of the river. However, at first glance, it appears.
that the pumping 1ift should be about 76', which would secure
the entire irrigation of Guajome Rancho aB well, and it is so

estimated here.

SECTION "B", GUAJOME RANCHO TO OCEANSIDE- |

There seems.little doubt that tﬁie section will be best
served by a development of existing ditches. On the north side
the Libbey Ditoh is taken out at & point of the river where the
valley narrows somewhat and where the probability is thst a

submerged dam would bring water to the surface in the summer.

. Whether this is done or not, it is a feasible site for pumping

plants. The Libbey Ditoh flows by one of its laterals into a
shallow lake some three miles distant, which probably will be
found very useful for impounding winter floods. This is now
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apparently not used for such purpose, but fills naturally from
side drainage.

Similarly, on the south side, the ditch of the San Luis
Rey Company is taken out at a point slightly up stream from the
heading of the Libbey Ditch. These ditches, at present ?aio out
surface flow until the river dries up. To supplement the decweas-
ing flow, severasl pumping plants exist owned by individual owners,
which are put into service in the summer. If it were possible to
improve the ditches and couple up the pumping plants by some Joint
action of the present ownerg this section could be operated for
1ittle sdditional first cost. The lower end of the south side pipe
line would be the City of Oceanside's pumping plant, where water
could be delivered in case of shortage of the city supply without
changing the City's present pumping plant.

SECTION "C"-

This is & zone extending along the ocean between Oceanside
and Carlsbad, sbout six miles long and extending inland for a width
of about three miles. The altitude varies from sbout 50' above
sea to 200'. It has already been noted that Pumping Plant No. 1
will serve zone (a) and also mayl» extended to zone (o).

The following is estimated cost:

Pumping Plant No. 1- sufficlent to cover
zone (a) 1000 szcres Riperian lands,
principelly Guajome Rancho, and also
zone (c¢), 3000 acres along coast,
total 4000 acres, 760 miners inches-

Pumping plant

24" Cement pipe @ $.60 per ft.
11% miles @ $3200 " mile, $ 36,800,

Riveted pipe

1% miles @ $6000 " " 7,600.

Wm,G.Henshaw, Sa

Pumping Plant No, 2, and reconstruction of
local ditohes, sufficient to irrigate
1000 aores, 260 miners inches,

Pumping Plant No, 2,

18" Cement pipe 8 miles @ $3000
Annual Operating Expense. --

Plant No. 1

Power and attendence,
Interest on Plant 6%
Depreciation 24%
Ditoh tenders

Total --

Per acre,
" lMiners inch
" 1000 Gals.,

Plant No, 2

Power and sttendence

Interest on Plant 6
Depreciation 2
Ditoh tenders

Total --

Per acre,

" Miners inch

" 1000 Gals,

Meay 27, 1912,

——— - —

24,000.
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Appendix A,

Oceanside Pumping Plant,

Yyrom Records of City of Oceanside,

: Gallons,

1906 Deoc., 2,b60,888.

1906 June 4,723,808

July 5,966,488

Aug. 7.675’692

Sept. 65,358,923

1908 Sept. 6,884,700

Deoc, 2,998,976

1909 Feb, 2,188,825

1910 June 30 - Dec, 3l - 464512,000

1911 Jan.l - June 30 42,674,000
June 30 -Dec.dl 45,643,000 88,217,000

1912 Jan., 5,577,500

Feb, 6,985,600

Mer, 44549 ,000

Apr., 4,965,000

Annual Operating Cost. ( Besimated—by-Frirrestt

Aetual operating expenses 3 3500, Frree c-'f-;' Ree orof
10% Interest and depreciation
on plant 2600, St by W- S, Tt
$ 6000,

Probable cost wholesale at City Reservior 7¢ per 1000 gals,
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June 7,1913
3'{:. W. S.Poat’

748 Garland Ave.,
LOs Angeles, Calif,

Deuxr Sir:

Uy recent visit to the San Luis Re y Rive r and examination
of the surface and u nderground water condit ions of t hat atream
were necessarily very incomplete on account of the limited time at my
iisposal, There is alsd much information which I lac k=w hioh I could
obtain by & conversation with you, However th.re arc some features of
the problem which you are attacking, upon which I may be able to offer
suggestions which will be of value to you,

In traveling up the river I was groeatly impressed by the
zone of rank vegetation and swamp land on either bank of the stream
#hich widons out to a distunce of about 2000 feet in several localities
Judsing from my past experience in the measusement of soil evaporation
and tr .nspiration, I should say that the annual loss by evaporation
from the river bottoms between Pala and the ocean amounts to & conting
wous flow of botween b and 10 sec, ft. The diversion of all water from
the chennel =t the lower end of Warner Ranch to some point without the
drainage area, together with the surface or ground storage of water su-
splied by tributary streams below and artificlal distribution of that
~ater to irrigated land: aleng the lower river bottom would to a grcat

cxtont eliminate this needless loss, According to testimony given &
" few Juys azo by F, C. Finkle before the California State Railroad Comm=—
issicen, the value of u nminer's inch of water in the vicinity of Los
Anreles is 2000, At this rate the saving of soven and onehalf sec, ft
would mean the creating of water rights valued at §750,000. With cares
full study I believe that = practical scheme could bo worked out for
irrigating more lands than arc now under cultivation along the San Luis
Rey znd ot the same time cllow your proposed diversion to be made, The
verdure along the river Lottoms would of course disappear o a cortain
cztcnt but the practical benofit to manikind would far exceed the aesth-
etic value of the natural vegetation,

Tho gravel accurmlation zbove Pala has great value as a sto-
rage site for flood waters, It's efficiency could be very greatly incr-
cased by spreading the flood waters from Pauma Creck and other streams
near by, retarding their veclocity and allowing the wators to percolate
into the porous formation instead of flowing directly into the channel
of the San Lui: Rey, Thic method of storage is being used successfully
on several streams of Southern Culifornia which I have visited,

The wells which 'r, Case is measuring are most of thom equi-
pped with windmills or power pumps and some of them are near irrigation
ditches, This gives rise to local variations in the ground water surfa-
¢e¢ which will lcad to confusion and error in drawing final conclusions
fror the data, I would suggest that the company establish their ovn
wzlls and lccate them where they will be most free from disturbing looc-
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Los Angeles, Cal, May 27, 1912,

Mr. "ms G. Henshaw,
Mills Building,
San Francisco, California.
Dear Sir:

In accordance with your instructions, I give below
& preliminary report on the irrigation of the lower San Luis
Rey Valley. This report.ia necessarily an outline. The
lines suggested must be verified by survey and a study of the
lands jointly with Mr. Fletcher. It is probable that the
whole plan will be greatly modified in detail, but the cost

should not be greatly inoreased.

OUTLINE

The area considered lies between Bonsall to Ocean=-
side and thonce along the coast to include Carlsbad. Roughly
this area may be divided into two sections.

(a) An area extending from Monserrate Rancho to
Ocoanside. In this area are the riparian lands of the San
Luis Rey. A1l could be served by the pipe line here projected,
but it is not proposed to irrigate any lands from which ri-
parian rights have been purchased, only such as cannot be
gettled in any other way. The exact acreage which must be 80

handled cannot yet be determined, but it is expeoted to be



about 500 aores,

(b) A zono about 2 miles wide extending from
Oceanside to Carlsbad and beyond, containing 3000 to 4000 acres.
This is high priced property, vhich cannot be otherwise served,

and wvhich can afford high water rates,

DESCRIPTION OF PROPOSED SYSTEM

The plan is to provide & cement pipe line from
lHonserrate Narrows to Carlsbad, 22 miles long. The winter
flow will be diverted into the pipe line and when this ceases
the pumps will be started, operating probably 7 months in the
year., In case reservolr storage for flood waters in the
winter is acquired, the pumping period will not extend over
3 or 4 months. '

" A supplenmentary pumping plant is recommended
somewhere near Bonsall. The cost of operating both plants

will be 81600. per month.



COST OF PUMPING PLANT

I;. Fletoher states the two pumping plants at
Monserrate Ranch have & capacity of 600 oxr 700 inches,

These may be appraised for the purposes
of this report as Pumping Plant Ho; le = = = = = = = = $20,000,

Pumping Pleant No. 2 nay possibly consist
of the existing Anderson plant, but for the pur-

poees of this report, a new one would co8t - = - - - 20,000,
24 Cement Pipe line 20} miles @ $4200, - - 86,100,
24" Riveted Pipe 1} miles Q@ 5200, - - 7,800,
TOtal ------------ s 153.900.
CONCLUSION
le The Monserrate Narrows are conscidered

to be ample to yield 500 Miners inches by pumping, in addi-
tion to the needs of the Honserrate Rancho.

2« The wide area of sands between Monserrate
Rancho and Anderson provide a large reserve storage, which
is also filled independently by Mooss Canyon drainage, &
valuable source of water supply. This area should easily
provide for 500 inches additional pumping supply, as well as
serve the needs of the Anderson Ranch.

3s To relieve the ammual pumping cost as much as



possible, whioh coat would be approximately 10,000 per year,
attention is drawn to storage possibilities at Monserrate
Canyon, Moosa Canyon, El Salto and several other possible
sites, which only survey can determine,

4. Tho value of 1 miners inch of water at Carls-
bad is $1500. as a minimum, and for domestic purposes 25 cents
ver 1000 gallons may be secured.  After taking care of the
needs of the South Coast Land Co. and the few unsecured ripar-
ian ovmers, you can safely depend on delivering along the
Coast 600 Miners inches, which on the above valuation is worth

fully $1,000,000,
Very sincerely yours,



A Basft - Relleod

May 27, 1912,
Nr. ¥m. G, Honshaw,
Mills Building,
San Francisco, California.
Dear 8irt-

In aoccordance with your instruotions, I give below a
praliminary roport on the irrigation of tho lowor San Luls Roy
Valley. This report is necessarily an outline and ropresonts an
opinion as to tho most oconomical -solution of the proplem. The
lines suggostod must be wvarified by swrvey, and it is probable that
the whole plan will be greatly modified, but the probable cost

stould not be groatly increased.

OUTLINE-
The area ccnsidered lies botween Monserato Ranch to

Oceanside and thonoe along the coast to include Carlsbad. Roughly
this area may be divided into four sections.

(z) Prom Honserato Narrows to Bonsall,

(b) Bonsall to the West line of Guajume Rancho.

(¢) Guajume Rancho to Oceanside.

(d) Ocoanside to Carlsbad.

PROPOSED METHOD OF IRRIGATIOR-

A plan is to utilise pumping plants placed in the river bed
and pumping to a sufficient elevation to cover the riparian lands
along the river, conveying the wator in cement pipes or concrete
conduits. It is obviously desirable that as long as wator is flow=-
ing c¢ii the surface in the river that tho various pipo 1lines shmld
bo designed for gravity flow and the pumping plants used when surface
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flow ceases. Attention also will be drawn to several storage sites,
whiloh would furthor relieve the pumping plants.

SEOTION (A), MONSERATE NWARROWS TO BONSALL-

The lands to be irrigated lie principally on the south side
of the river, and one conduit line is suffioclent. A pumping plant
with a capacity of 300 miners inchos is already installed with a 1ift
of about 10', Tho conduit or cemont pipo line would have an initial
elovation of 280! adove soa, and extond for a distance of
miles to Bonsall, and will irrigate _ aores. It should be
notad that this conduilt noed not maintain a high olmti'on, unloss
it is deasired lator to extend it in the direction of Carlsbad. It
is aassumod hore that it will be run at an oclevation to socure this
result and a soparate estimate given fer its extension to Carlsbad.

In a side canon at the Monserate Narrows appoars a rosorvoir
cite worth considering, where storm water from the river can be stored
in wintoer, andl to that oxtent relieve the amount of pumping. This
reosorvoir site and the most of the lands considored in this section

areo a prart of the originnl Konserate Ranch.

STCTION (B), BONSALL 10 GUAJUME-
This i3 a narrow portion of thoe river with a numbor of

small ownerships onding in the large Guajume Rancho. The elevation
of a purmping plant would bo 130! above sea. Tho true riparian lands
could be served by a 20' 1lift and a pipe 1lino nn ocach oide of the
rivor. However, at first thought, it appears that <the pumping 1ift
should be about 50!, whioch would secure the entire irrigation of
Cuajume Rangho as well.
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SECTION (0), GUAJUME RANCHO TO OORANSIDE-

There scoms little doudt that this seootion will be bost
osorvod by a dovelopmant of existing ditches. On the north side the
Libbey Ditch is tuken out at a point of the river where the valley
narrows sonewhat and where the probabllity 4s that a submorgoed dam
would bring water to tho surface in the summer, Whethor thino is done
or not, it is a probable nito for pumping plants. The Lidboy Ditoh
flows by one of its latorals into a shallow lake somu throe miles
distant, which probably will te found very useful for impounding
wintor floods. This is now apparently not used for such purpose,
but fills naturally from side drainupe.

Similarly, on the south side, tho ditech of tho San Luis
Rey Company is tnkop out at a point slightly up stream from the
hoading of the Libbey Ditoh. Theso ditches, at present, take out
surface flow-until the river dries up. To supplsment the decreasing
flow, several pumping plants oxist owned by individuni ovners, which
are put into service in the summer. If it wero possible to improve
the ditches and cnuple up the pumping plants by some joint aoction
of tho present owners, this section could be installed and operated
economically. The lower end of tho south side pipe line would bte
the City of Qoconnside's pumping plant, where water could be dolivered
in case of shortage of the city supply without changing its prosent

pumping plant.

SRCTION (D)~
~ This is a szone extending along the oocean betweon Oceanside
and Carlsbad, about six miles long and extending inland for a width

of about three miles. The altitude varies from about 50' above sea
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to 300'. It has mlroady boon noted that the highost pumping plant
at lonserate Narrows would sturt with an olovation of 275'. If
this pipe line were ralntained towarde Curlshad on as low a grade
as practical, it would doliver wator on Section (d) at about tho
200V elovation. The first study of such a conduit line appears to
indicate that it will pay to elevate the water in this conduit

somo 50' noar the town of Bonsall. In this way, tho remaindor of
the distance is groatly shortened, and it is prolable that several
storage sites, as at Viota, would then be made available. This
sugronts that the Bonsall purping station may be made quito powerful
and be the real source of supply for Soction (d). This would bo tirue,
especially, if your control of Monserate Ranch and other lands in
Section (a) make unnecessary the irmediate development of a wuter

system for that section.

FSTIHATES-

Soction (a)-
Pumping Pluanj~ Capacity minors inches;
Lift foot; Cost 3

Section (b)-
Pumping Plant: Capacity miners inches;
Lift foot; Cost$

Section (o)~ |
Pumping Plant: Capacity minors inches;
Lift __ foot; Oost $

Section (4)-
Pumping Plant: Capaocity miners inches;
Lirt foot; Cost ¢
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