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H.HAWGOOD \ u.l:o‘ir.c.:.‘(’&%:'ou)
CONSULTING ENGINEER M. AM. AY, ENS.ASS0C.
H.W.HELLMAN BUILDING -

Los AnaELESs,CALIFORNIA

YVolo aln Lhand & Water Company!'s
 ‘Warner -'Pamp and Pamo - Linda Vista
Power and Irrigation Projeots.
Bgﬁ Diego County, California..
November, 1912,

Thé reports which folloﬁ enter in detg;l into the pros-
pective costs and coﬁmeroial pro&ucfivity~pf:the Warner ¢
Pamo and Pamo - Linda Viata Projocts. 'The conclusions there-
' in formed are presented ;l.n a oondenaed form in the following
two pages. On the first will be found the estimated cost of
the works and the v;iﬁes which'wénid be oreated by the contem-
plated proJeots, and on the aeéond page, the expenditures
needed for an initial 1n§tallation sufficient to place the
projects on & reyangolfoptipg.’

Detall eetiﬁatéilof construction cost and revenue, for
the warnér,- Pamo'fiojéot. are;to be found on pages 82, 2%
and 25, and for the Pamo - Linda Vista Projeot on pages.

37 end 38
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Estimate of Cost of the Warner - Pamo and Pamo - Linda Vista

Projeots, and of the resulting values.

Warner - Pamo Project,

Cash cost of works, exolusive of water
rights, lands and financing $1,118,000

Pamo - Linda Vista Project,

Cash coat of works, exclusive of water
rights, lands and financing 2,096,000

3,224,000

Product.

Power, 3,900 KW., net annual
operating earnings $261, 000,
capitalized @ 10; '

- Nater, 5,200 Miners Inches 7,800,000
(During irrigating season)
$10,410,000

$2,610,000

Sutherland and Santa Maria Auxiliaries.

Cash cost of works, exclusive of water
: rights,sldnds and finaneing - $800,000

Product.

Power, 1,500 KW., net annual
operating earnings $133,000,
capitalized @ 10; | $1,3%0,000

Water, 1,000 Miners Inches 1,500,000
(During irrigating season)

$2,8%0,000
Summary.
Cash cost of works, exolusive of water &
rights, lands and financing . $4,014,000

Resuliing oreated values . 13,240,000

s S - e
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Eatimate of ocost of Initial Installation of the
Warner - Pamo and Pamo « Linda Vista Proddota.
Cash cost exclusive of water rights, lands end finanocing.
e Y g
Warner Dam and Conduit $549,385
Power Plant : $251,920
50 miles Tranamission line 192, 500 444,420 $993,805

_Temporary oconduit from power plant to head of

Pamo - Linda Vista Conduit, 4 miles 50,000
Pamo - Linda Vista Conduit, postponing greater
part of cement lining 825,000
Part of San Clemente Reservoir 50,000
| ol $1,898,805
mmﬁiﬁ‘ﬁ%ﬁﬁiﬁiﬁi&?ﬁ,s‘é?%i%’x?‘igés“ 284,195
: $2,183,000

If The purchasers to whom the power was wholesaled elected
to build the transmission themselves, this amount would be
‘reduced $220,000. '

These works would produce 3,900 KW., (5,200 Horse Power),
and delivor.z.zoo Mine:s Inches continuous flow to Linda Vista,
less seepage and evaporation losses. The above cost contem-
rlates temporary omission of most of the lining of the conduit,

~ and the seepage loss would amount to about twenty or thirty pexr

cent, leaving an actual delivery of about 1,600 Miners Inches
continuous faow, or 2,000'to 2,500 1ndhes'dur1ng the irrigation
season, which is sufficient to teke oave, for the fir#t three
or four years of their li}o. of twenty to twenty-five thonadﬁg

agres of orchards, if not oropped between the trees.
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Warnerxr->*anmo

Hydro-EBEleotrio Project.

-----o-—---

The Volcan Land & Water Company, by its Warner - Pamo
Hydro-Eleoctrio project, plans the construction of a storage
reservoir on the upper waters of the San Luis Rey River, of
sufficient éapaoity to impound and control, for power purs
poses and subsequent irrigation use, the flow of the river
from a catchment area of glo square miles of mountainous
country, the storm waters of which during times of heavy
raing are discharged in great floods. $he summer flow of
the stream is small, and the project is essentially a storage
one whose merit lies in the magnitude of the seasonal floods
and the ability to store and distribute their waters as

o -

needed. .
The water possibilities of the river have, for the past

gseven years been more or less under the observation of the
writer, and dﬁring the last year and a half, they have, at the
instance of the Voloan Land & Water Company, been tﬁe subject
of close investigation and study. Data as to water supply,
and related argument, follow in the latter part of this report,
which part treats of the hydrologicai features of the projeot.
The . conclusions therein reacheéd are to the effeoct that a flow
equivalent to an average net discharge into the forebay of the

projected power plant of 44.6 oubilo feet per second can be
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obtained, with an average power developement at the power
house lwitohbdard of 4,975 Kilowatts. Theee figures refer
to the average output. On the basis of an average demand
factor of 60% of the station ocapacity, the installation
needed would be about 7,500 KW., oalling for an hydraulic
capacity in the conduit of 77 second-feet. The charac-
teristiocs of demand are subject to variation from time to '
time, and a low limit on hydraulic capacity would be apt to
prove detrimental to the most advantageous use of the prop-
erty; with this in view the conduit and its adjuncts have
been designed of a capacity of 87.5 second-feet, with an
8,500 KW. instailétion.

The execution of the project 1nrolves the construction
of a 100-foot dam, a con&uit 8.9 miles in length, forebay
with pressure pipe 6, 670 feet in length under & maximum
head of 1,500 feet, and a power house and plant of 8,500
kw; capadi@y, with 50 miles of high tension transmission
lines, at a total estimated cost of $1,150,000 for construc-
tion, exclusive of water rights, lands qnd finanoing, pro-

vision for which is separately made.
The estimated cost of the work is based upon designs for

structures of an economic, permanent type, with low annual
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maintenance and depreciation expenditures, and minimum loss
of water and efficienqy.

The prospective annual surplus from operation, over and
above operating expenses, repairs, depreciation, interest on
bonds and sinking fund, is estimated at about $61,000.

The estimates of cost and revenue are given in detail
on pages 22, 23 amd 2§.

The field for the disposal of power would be in supplying
domestic, industrial -and munioipal requirements in and around
San Diego, Escondido, Del Mar, Oceanside and other places, and
for the pumping of irrigati&n water on lands which have deficient
surface supply, but which are underlaid by water bearing strata.
The conaumption of power for pnﬁping has of late years assumed
large propprtions,.and is steadily on the inereass. Thousands
of acres of dry lands in the 8sn Gabriel and San Bernardino
Yalleys, and on the neighboring cosstal plain have by this
means been brought into a state of profitable production,
largely as orange orchards. Similar opportunities await
developement 1n.ﬂan Diego County within a reasonable radius
of the prospective plant. Warner Valley itself could take
a large percentage of the total output.

The consumption of power, as shown by averaging a large
number of plants, is about 1 horse power to ovéry 205 Miners
Inches per foot of 1ift, or expressed in average acreage, 1l
horae power to about 30 acres. The ordinary oharge for power
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for pumping is 2§ to 5 ots. per KW. hour. A large part, it

not all of the oudput of the proaspeoctive plant could be dis-

posed of at this rate if it were considered commercially best
to develope the pumping business.

In forming an estimate of the earning ocapacity of the
plant the pumping fiold has for the present been omitted and
the revenue estimated on the basis of 1 cent per KW. hour,
wholesaled to distributing concerms, with provision for
fifty miles of transmission.

Thg es%imated earning oﬁpaoity of the project is confined
in this.report entirely to the revenue from power output. No
valuation has been included for the water after discharge from
the power house for the reason that water valuations can be
best presented in connection with the Pamo-Linda Vista project,
which, as the sequel of the Warner-Pamo, conveys this and
other wateras to their place of use. |

Briefly stated in round figures, the project would carry
a construction bond issue of $2,500,000, and after annually
defraying interest and sinking fund for redemption of the
5onds at maturity, together with all operating expenses, re-
pairs and depreciation or renewals, would yield an annual
surplus of $61,600 for diiidendl on capitalization. It 1is
assumed that $1,000,000 of the. bonds would be applded to the
dcqniaition of the water rights and reservoir site, the vendors

thereof retaining the right to the water after discharge from
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the power house, and that $1,397,500 of the bonds would be
sold to net 80 for oconstruoction purposes, and the remaining
$102,500 of bonds used for rights of way, ocontingencies and
reserve. This is adv#noed as 8 method of arriving at a
commercial valuation of the projeoct and not in any sense as

saying how it would be financed, which is a subject foreign
to this report.

Reservoir and Danm.

The reservoir site is situated at the lower end of the
Valle de San Jose, generally lkmown as Warner Ranch, about
4% miles north-easterly from the City of San Diego. The
dam site is in the gorge where the San Luia Rey River leaves
the valley and entere & narrow canyon. This canyon, with
an averagelbottom width of less than tyo hundred feet, con-
tinues for thirteen miles, thence to the sea, thirty-seven
miles distant, bottom lands and narrows alternate.

A dam 100 feet in height above the river bed will oreate
a reservoii'of 157,000 acre-feet capacity, covering an area
of 4,800 acres. As evaporation enters largely into the ques-
tion of net water supply, & oriterion of the value of a res-
ervoir site is given by the ratio of area to capacity. Under

this test the Warner reaef%oir site ocompares favorably with

well known San Diego County reservoirs.
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Reservoir

Warner, Pro jeoted
Pamo, "
Sutherland, -
San Clemente, "
Santa Maria, »
Lower Otay, Construocted
Morena, -
Egcondido, "
Sweetwater, -
La Mesa, "
Upper Otay, "
Cuyamaca, "

Area per 1,000
Acre-feet capacity

%0.6 aorea
18.9
24.2
24'2
32

44 8

a2 I 33 aI3a=xaz

Capacity of

Full reservoir

157,000 aoc-ft.

49,100
1b.2go
11,160
15,500
52,793
40,755
3 goo

0
16,282
11,410

3 33azx3zqdzxzazx

Table of the Capacity and Acreage of the Warner Reservoir Site.

Capacity above
Outlet
Acre-feet

Contour
Elevation

2618 Level of
River Bed
2640 Level of

Outlet Tnnnel 0

2648

2048 Boo-
2608 14 760
2678 29,450
2688 g -970
2698 6,510
2708 . 125,750
2715 150,500

The contour elevations are in feet above sea level.

Jon-available
Below outlet

Acre-fecot

500

Area
Acres.

The floor of the reservoir is a deposit of a sandy clay

of alluvial or lacrustine nature, well adapted to dam building.

The underlying formation is granitio.

The proposed dam, of earth, has a height of 100 féet, g,

ocrest length of 575 feet,

550,000 cubic yards of earth in its building.

and will require approximately

The exact

qnanfity is indeterminate until the stripping Qn sides and
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bottom to seoure proper foundation and contect, is fully
complete. A liberal provision for this is included in the
above quantity.

In addition to the main dam there are two minor dams of
small dimensions across depressions in the soudh ridge, shown
by the accompﬁnying contour map and orest line profile.

The dam is designed to have a water face slope of 1 : 5,
protected by rip-rap, and a rear slope of 1 : 2 for the upper
one-third and 1 : 2.5 for the lower two thirds, with two
terraces or benches 12 feet wide, one at elevation 2655 and
the other at 2685. Proteotion of the ordst against waves
is provided by a conocrete parapet wall. A cross section of
the proposed dsm is shown in the accompanying drawings.

The front portion, to the extent of about two-thirds of
the entire mass of the daq3 is designed to be of selected
impervious materials, laid in layers, sprinkled and rolled;
the remaining rear portion of the dam to be of pervious ma-
terial to insure that the plane of saturation, if satmration
ocours, shall not intersect the line of the rear slope above
its toe and cause slips.

It is designed to have one or more ocut-off walls carried
down to suitable foundation, to arrest percolation beneath the
dam. One of these walls, of concrete, has been built. The
excavation for the construction of this wall and eight borings
with a core drill to a maximum depth of 149 feet, afford
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Pt SR VOO A LD & WA CCOMTANTY.
' Contour iap of Warner Dum Site.

Contour Interval 5 Feet.

- g B g P e i

Scale 1 Inch = 200 Feet. 1l

H. Hawsood, September, 1912.
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Cross Section of Warner Dam.
Scale 1 :lnoh 100 feot.
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knowledge of the underlying formation.

A diagram illustrating the core-wall, bore holes and
formations encountered is introduoced.

The formation disclosed dy the excavation for the core-wall
and by the bore holes, is entiroly granitie. The sand reported
by the drillers 1is, in the writer's opinion after critiecal
examination of several of the cores, nothing but the sand pro-
duced by the churning of the drill through disintegrated and
soft granite. ':Interoalatsd beds or strata of sand is g6e0lo-
gioally inconsistent with granitic formation: The disinte-
grated granite encountered is common to Southern @Galifornia;
it is & highly impervious material which hes disintegrated
in place. The formation will form a safe foundation for
the dam. There may be some percolation through it, but that
is of no moment; an abaolutely tight dam-site is a rarety: the
Roosevelt leaks heavily through the formation flanking the dam,
the Cold Springs and other dams oi’thé U. S. Reclamation Ser-
vice, and theTMofena and Otay damg. in San Diego County, .. -,
leak, and many éthara could be dited. If the passage of,the

. escaping water does not erode the formation, and the volume of

the leakage is of no monetary importance, it may be disregarded.
In the present case the possibility of erosion is extremely
;amote.ir 1ndeoa it exists at all, and no monetary loss wouid
engud from percolation. The Voloan Land & Water Company is
obligated to preserve the prior water rights of the Eascondido



Hoe HAWGBGOOD, CONBUVLIING ENOINESER, LO® ANODELEDS

Matual Water Company, which coneern diverts water from the
river at a point several miles bolow; any percolation under the
dam would but serve in preserving this right.

Even if the sub-formation were all sand, which it is
not, it would not be prohibitive, There are numerous earth
dams both in this country and India built on such foundation.
The Jerome Park Reservoir, New York, is a well known case of
a dam built partly on rock and partly on saturated quick sand,
a foundation far inferior to the Warner site.

The board of Bminent engineers who reported on the Jerome
Dam gave it as their opinion that the utmost that ocould de
expeoted would be the percolation of a small amount of water.

On the north side of the Warner Dam Site there is oppor-
tunity to make a spillway of ample capacity, the cost of which
is embraced inthe estimate. OConsidering the large capacity
of the reservoir, and the order and sequence of floods, a
spillway appears somewhat superfluous. It would, however,
be imprudent o dispense with one however remote the poas:@biii‘by
of itas néod, and in no event ocan its construction be altogether
a dead losa, for all the hard roock excavated could be used in
rip-raping the face of the dam, and the remaining material in
the rear body of the dam.
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Outlet System.

Advantage ias taken of the topography of the south flank
of the dam-site to provide an outlet tunnel, length 640 feet,
with gate tower control at the intake. There is no safer
form of outlet than this.

The floor of the tunnel at the intake end is designed to be
at elevation 2640, whieh is 22 feet above the bed of the river,
leaving 500 acre-feet of nnsvailable:water in the reservoir
pocket below the tunnel. TFurther lowering of the tunnel would
be uneconomical, it would be attbnded by an increased cost of

conduit outweighing the walue of the water gained.

Sedimentation.

There can be no appreheneibn of loss due to the filling
of thé reservoir by deposit of material carried in suspension
or tranaported by the incoming waters. Observations and
records at the Sweetwater Dam give.reliable and pertinent
data on this subject. Resurveys of that reservoir basin when
1t‘beoama empty demonstrated thﬁt during a period of 12 years
sedimentation had taken place at the ratepf slightly less than
the half of one per cent of the inflowing water.

Applying this sedimentation rate to the estimated average
1ﬁflow into the Warner Reservoir, that reservoir would de

. deoreased in capacity by proceas of sedimentation at the rate
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of one-eleventh of one per ocent per annunm. The process 1is

to0 slow and occasion for remedial action too remote to ocall

for consideration in this generation,

Conduit.

The conduit measured from intake at gate tower in the
resexrvoir to head of pressure pipe lihe above power house in

the Pamo Vhlley,id 46,850 feet, (8.873 miles), composed as

follows:
Tunnels, (6)
Steel & .CénsretecFlumsd=on(banks (3) 2,590 "  0.455 "
B . " " Picrs,"(pjérs (17)2,900 ™ 0.549 ™
Exoavated conduit, concrete lined 30,560 ft. 5.788 "
46,850 £t. 8.87% miles.

11,000 f£t. 2.08% miles.

The Voloan Land & Water Company has furnished contour maps
of the country to be traversed by the conduit, platted from
surveys made by ite field engineers, and upon these maps, aided
by his pefsonal familiarity with the ground, the writer has pro=-
Jeocted an economic looatioﬁ for the conduit. The lengths
which appear above and the quantities in the cost estimate
which follows have been determined from this projection.

The conduit is designed for a conveying ceapsoity of 87.5
cubic feet per second, with an uniform slope of 1 in 1000.
using a value for "n" of 0.017 to meet the increased roughness

which the sides and bottom will asquire with aga.‘
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The oonduit has been projeoted upon a continuous uniform

grade to avoid the losses which arise from accelerating the
velocity through flumes and other structures with a view of
reducing their dimensions. The relatively small amount

which could be 80 saved would not in this ocase compensate

for the losses of head and ocapacity which they entail.
A drawing of the typical cross section of the conduit
is given én the profile attached. The cement lining can

be hand placed ‘or by the recent successful pneumstic device

‘kmown as the “cement gun”.

The ground to be traversed is structurally good, with
few if any weak places. The expected excavation in earth,
loose and s0lid rook is given in the cost estimate.

The six tunnels have the following individual lengths,

listed in the order of their occurrence from the reservoir

to the forebay.

No. 1, Outlet Tunnel 0 £t.
2 150
D 1,400 "
4, 2,160 *
5, Through divide between San Luis Rey ,

and Santa Ysabel drainages 6,510 "

6, | - 40 "
There are no geological surface features to indioate
that bad ground,will be encountered in any of these tunnels.
?rom his association with tunneling in the same range further
down stream the writer is led to expect that very hard granite
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would be encountered in the long‘tnnnol.

The oonduit terminates in a small forebay or compensating
roservoir of 18.5 aore-feot capaoity, oreated by damming a
ravine. A largoer reservoir would be dosiradble but s not
obtainable except at exhorbitant cost.

It 1s oconceivadble that under certain commerocial condi-
tions, :uoh as the melling of all the power output at a high
price for peak loads, it would pay to substitute for an open

conduit a olosed pressure ono conneoted directly with the

pressure pipes to the power houge, with the flow regulated at ' '

the power house gates inatead of at the.resorvoir outlet tower
gates. It 18 & question to be considered when the manner of

disposition of the power is established.

Preeenro Pipes.

The lemgth of presscure pipe required between the forebay
end the Power nonho is, aooord@ng'to tho Volecan Land & Water
Company's preliminary surveys, 6,670 fcet, with a maximum head

on the lower end of 1,500 foet. Thesa figures have boen
adophed for the purposes of this report, for if upon further
examination and study any‘roviaion ia made, it would bo in
the direotion of bdettermont. 50

The economic diameters of the pipe have boen determined
to range from a maximum of 53" at the hoad to a minimum of
39" at the bottom, with a total wesight of 2,041,000 1bs.
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Eatimate of Cost.
Warner - Pamo Project.

DANM.
240,000 ou. yds. @ 384 $91, 200.
55,000 ® ® e 25¢ 13, 750.
295,000 * " 104,950.
Cut off walling _ 15,000.
Rip rap, 117,000 8q. £t. © 204 2%,400.
Crest walling 8, 000.
151, 350.
Spillway, Gate Tower & Getes 60,000. $211,350.
CONDUIT. Total length 46,850 £t.
Excavation, -
Barth, 96,000 ocu. yds. @ 184 $17,280.

Loose Rock, 34,000 "™ " @ 354 11,900.
So0lid Rock, 26,000 * " @ 1.10 28,600.

.§570780‘

Tunnels. 6,510 f£t. @ $20. %iéi,aoo.
4,490 " @ 16. 71,840. 203, 040.

Steel and Conorete Flumes.

On banks 2,390 _ft. @ $3.75 . § 8,963.

0n15"fto
Piers 2,430 " @ $8.75 21,263.
On 1§ to 155
30 £t.do 420 " @ $10.7% - 4,515.
On 30 to -
50 £t. do 50 " @ $15.75 787.  35,528.
s 2,900. e
Water passages under conduit
et 860 e $100. 6;000.
Cement Lining, 30,560 1lin. ft. @ $1.00 30,560
Constructing Wagon Roads 5,000.  3%3,908. .

Total hydraulic works to - mK{’
Forebay, Forward - '549.552:
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Forward, $549,258.
EYDROJELECTRIOC PLAENT. R
Forebay $ 5.,400.
-Steel Pressure Pipes, o i
2,041,000 1ba. @ T¢ laid 142,870.

Buildings, 4,000 sq. ft. floor area -14,400.

Ingstallation for 8,500 EW.
Water Wheels and adjuncta @ §3.
Generators " o e 7.5

8,500 KW. ] $10.50 89, 250.
$251,920.
Transmiassion.
Step up and step down transformers
17,000 KW. @ $2.50 42,500.

50 Miles steel tower line,
2 circuits #5 copper @ $3,000_ 150,000. 444.,420.

$993,676.
" Engineering, Legal and sundry expenses
and contingencies, (approx 12%%) 124 ,322.

Total $1,118,000.

The cost of earthwork is based upon the use of steam
ghovels and individually operated machinery. If the con-
struection of the Pa.mo-I-in;la Vista projeot of the Voloan
Land & Water Company were being prosecuted simultaneously,
the cost could be lowered by :(nstal‘.l:lng a central plant at or
near Escondido and distributing the eleotric power for operating
the various comstruction machines. Mush if not all of the
electric appliances and copper of such a ﬁlant could be after-

wards utilized at full value.
Locsl conditions as to summer water supply and the great

o g s
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advantage of completing the dam in one dry season preclude
consideration of an hydraulio f£1ill.

The railway base for supplies would be Bscondido, with
distribution from that point probably by motor trucks. Good
roads exist over practically the whole distence from Escondido
to the power house site, 27 miles. On the pressure pipe.tn-
cline, abqut 1.5 miles, a 1lifting device would be needed for
handling the heavy pipe during construction, and this could be
amplified and maﬁe of sufficient scope to handle motor trucks.
From the héh& of the inocline to Warner Dam, 9 miles, a good
road could be made at moderate cost, one would be needed any-
way for construction purposes whether it oconstituted the main
highway for transportation of supplies or not. By this route
the haul from Escondido to Warner Dam would be 33.5 miles. The
alternative route is from San Diego, with & haul of 68 miles.

The average cost of cement on the work, with mobor trueck
transportation, is estimated at $3.30 per barrel, the base
rrice being the present commercial rate of $2.50 F. 0. B.
Escondido® A lowér price could undoubtedly be obtained when
the time comeas to ocontrast the needed supply, it is, however,
best for estimate purposes to follow the high figure. The
amount of cement needed is approximately twenty thousand barrels.

The foregoing estimate of cost being based upon prelimi-

nary surveys, has throughout leaned strongly to the oconserva-
tive si@o. and there can be but little doubt that in the actual

fitting of the work to the ground and the opportunity then af-

forded for detail economic study, that costs would be reduced.
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Estimate of Annuwal Receipts and Bxpenditures.
Warner - Pamo Project.

Receipts.
3900 KW. © 1g per KW, hour =
3900 KW. @ $87.60 per year $341, 640.

On switochboard at Power House 4375 KW.
Transmission lésses, (Trans-

formers and 1ine‘ 475 "
Delivered 5900 *

Operating Expenses.
Power House, Transmission

line and Miscellaneous 0.0764 per KW. Hour.
General 0.024¢ " @
i 0.100 " - "
3900 KW. @ 0.1§ per KW. hr: =
.76 per year $34,164.

Depreciation or Rengwala.

Dam & Oonduit

4 19.000 a 2% $12,360.
Power Plant, .
$283,000 @ 8% 22,640.
Transg%iﬂggonén §¢ 10,850 45,850 80,014
$1,118, 000 o : 5251:535-

Fixed Charges.
Bonda, $1, BQZ ,500 @ 80 = $1,118,000 Const'n cost

_ 1,102,500 for water rights & contingencies
22 500!00
Intersst €%
Sinking fund _g;
$2,500,000 @ 200,000
Annual Surplus ~ $61,626.
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The Pamo - Linda Vista irrigation projeoct of the Volcen
Land & Water Company plans the construction of & dam aoross
the canyon of Santa Ysabel Creek, & short distsnce below the
point where the Pamo Valley enters from the north. This
dam would oreate a storage reservoir in the lower part of
the Pamo Valley for the oollqotion of the waters of the
Santa Yaabai:ooming in from the east and the waters from the
power house of the Warner - Pamo project coming from the north.
The catohment area naturally tributary to this reservoir site
is 114 square miles of the upper Santa Ysabel drainage, to
which would be added 210 squars milqa.of the S8an Luis Rey
drainage artificdally made tributary by the Warner - famo
pro ject.

As future asuxiliaries to the Pamo Reservoir, it is planned
to dam the Santa Ysabel oreek in the Subtherland Valley, about
7 miles above the Pamo Dam Sita; and also dam the Santa Maria
at its outlet, about 8 miles below the Pamo.  Beyond seouring
control of these two additional sites, there is no apparent
need of further expendituri upon them until such time as dis-
posal of all the water production of the initial Pamo - Linda
Viate construotion shall have taken place.

The prospective water produot of the Pamo Reservoir, in-
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