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\/0 ESTIMATE OF COST - | November,1012.,

Warner-Pamo,

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

Pamo-Lindo Project,

33,214,000
Product 3
/
“O Power 3500 .VW,- net annual
orerating earnings $261,000,
capitolized at 19%, $2,010,000

Water 520V Miners'! inches _
(during irrigating season) 7,800,000

$10,410,000

operating earnings,$133,000 2 10%,$1,330,00C

Bater,1V000 Miners' inches, , 500, JUC
(Irrigating season)

} ¥ Sutherliand and Santa Maria Auxiliary
g B . Cash cost of works, do as above,
[0 - Product,
‘ : o 4 Power 1500 K.W. - net annual
SU

SUM ARY

Cash cost of works, do,
Resul.ting created values,

Estimate of cost of Inltinl Inctellatlon
of the Warner-Pamo and Pamo-L.V.Projects
alone- Gash cost exclusive of W,R.L and F.

Warner Dam and Oonduit, $540,385
Power Plant, 551,020
50 miles trana-
mission 1ine,193,500 444 420  $093,805

Toemp,Conduit from power plant to
head of Pamo-Linda V,Conduit,4.m,' 30,000

Pamo Linda Vieta Oonduit, ostdoning
greater part of cement lining,
Part of San Olemente Reservoir,




2
( Brouisnt forw rd)

Eng.legal and sundry expenses and
contingencies, apbrox, 15%

$1,898,805

284 105

2,183,000

The Warner-Pamo- Pamo Lindn Vista worke DProduce nlore

3900 K. W, (580¢ H.P,) and deliver 2200 Miners' inches

continuous flow to Linda Vista, less secPage and evap-

oration losses, Secoage 20% to 30%,leaving

about 1600

M.I. continuous or 2000 to 2500" during irrigating

Season, which willtoke care of 20,000 to 25,000 acres

of orchards if not cronped betwecn the trees,

Warner Pamo Hydroclectric Project,

il Y ——— - Sty - - - ’

Storage Regervolr on the wover w:

-

270 Luls Rey River = coteoiment aroa of

-

great floods, Data obtrined more or

" clogely lusst
which Justify an avernge net dischorpge in
Jower Plant of 44,6 c.f',s,, vith everepc
of 4376 il,W.; thies 1e Tor cversgc outdut.
average dem-nd f 30% of station
Lnetakxlation noadad woul He 2Moud 7500

11 WArRulic enpacity 12 tho oo il or

However condulits have heon denigned Tor BY.

an 8500 K.We installetion,

8roject consivte of
Loy :.‘l," 1 (.::'-‘2_'.

P — S —— = —

£.8 mllesn ol

OGOV Wi Y XA b5
s ey S - " * -
beec of 1800 fcet,

sover louse cnd 17

|
-
————

U

50 miles of H,T. trons.line
cont of $1,118.000 exclurive of W.R.K.

5 O

ol entl,

- e

The srorccetive en: Wl eurslue oin overnt ion

OVEL {1l BlLoVG overs tin Cxaentes, ?runina,
int=rsel on tonke and SANXRANg Tuan, 12 estiinoied oY fmt

$61,000,
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Fell or Harket -

$up.>1y1ng domestic inductricl ~1rd municinal reguiremit
in and arownd Sen Diego, Eecordido, Lel Mur, oOcernside o
othed Plecoy aawi £o1 Puabing of izvipgstinge Ve tor on 10€s
vlidddz have doficlent surfoce puwvPly but uncerloid [l (5} .y
teaxring strete .

GoniviPtion of Power for PunPing is 2bout 1 I'.P. b

every £05 U.I. Per foot of 1ift, o in uvercge rerenge
a Lo, to slout LC ocres, The orinery chuxpe for
pumPing ie 8 1/2 to 3¢ ver II.%W. hour.

ghe revenuc estinatec has ieen zrrive’ ot v
ollitting the PumPing field ang estimatcs on 1¢ ver I V.E
for wholesrling to cistribtuting conceime

_ dhe Barner Pamo is the hydro cilecciric project;
iron hae the vnter passes into the amo-L,¥,, which
conveys 1t to thelr »vicce ol us
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M.AM.80C.C.E.

H.. HAWGOOD M.INBT.C.E.(LONDON)
CONSULTING ENGINEER Bl A0, GV DS ANDRS,:
H.W.HELLMAN BUILDING

Los ANGELES,CALIFORNIA

I would suzgest that you telegreph lr. lletcalf that
2nd, 1913. that these papers are coming and ¥eauire his immedi&te action,
dr. Bd. fetcher, Secretary, for if the Comprany feils to male the filing on or before the

Volean “end & Water Co., dete described in the Freliminary permit, they are barred from

Sen Diego, Cel. making eny filing for one year, ond there is no time to lose.

Jours very truly,

AL /va?m%

Dear Xr. “letcher:-
Znclosed rlease find the followdng documents for your
attention in connection with the arplication of the Volcen Land
water Convany for a final water power permit for the Warner-
Pamo Project.

v~ Torm of Resolution of the 3Board of Directors adépting
" location end designs.

31lue print of lacation and copy of field notes for use of
Board. “eturn the latter to me as early as possible.
( *t is unnesessary to send the designs and estimates
of nower, vhich ere matters of detail.)

H: HAWGOOD, 0ONBULTING ENQINEER, LOS® ANOGELES

application in friplicate to be attested by Secretary.
2xhibit J to be attested by Secretary.
Zzhibit ¥ to be prepared by Secretary.

Exhibit I to be attested by Secretary, and to be sent to
wr, etcalf, Vise fresident, for execution.

Also enclosed, pleasse find such copies ag are necessary of the
above documents, with notation as to their disposal. I ¥ is neces-
gar7 that these papers he sent to “r. lietecalf with the utmost dis-

cn, and that affer he has affixed his signature he send them to me
b7 the next mail, ond upon their receipt I will tale care of all

the rest that may be necessary and make the filing.-




H.HAWGOOD - oy Ams0c.c €

ANST.CE.
CONSULTING ENGINEER i u.m.nv.an::ffo:’
HW.HELLMAN BUILDING

Los ANGELES,CALIFORNIA

July 3rd, 1913

¥dr. H., Hawgood,

H.YW.Hellman Bldg.,
Los Angeles, Ca}if,
Dear Sir: M erch 25th, 1914.

We are in receipt of your letter of Hr. Fd. “letcher,

July 2nd. together with enclosures pertaining to San Diego, Cal.

e

the final government permit to the Volcan Land & Dear “r. Fletcher:-

Water Co. The docv.xents were immediately signed Re-checkingz of maps, ete., confirms vhat I scid to you

'!.‘" h LA -‘i;. b/ :h..l‘r-

ard sent by special mail to Mr. Metcalf with wvour rez:rding the relation of the Carrol Dam 3ite to the Linda Vista. .

instructions. To cover the Linds Viste projeet requires the nlaeing of weter

.

at an elevation of at least 500 feet, and the cheerest line To

2 - - ’-

conduit, a 7,000 H.P. pumping plant, and over 7 miles of rumping

Ed. Fletcher Co, :
' 1
Par 7:/: % ¥

ma in, which means that the Carrol Dea 3ite is not & co “mercially

aveilable source for the Linde Vista. It has velue, however,

e e B R e i e g i 0 - 3o : R~ oy o i
b sonis s P b B e s vt U-L'lqu‘.r‘-i' K1 e ;‘-,‘-"

for lends of lower elevation, up to 200 feet above sea level.
As the riparian through the Carrol Dam ite are needed in any event,

for either the Pamo Dam or the Sutherland Dem if the ramo were nol

cors tructed, it does not aprear to me thet there is any question

as to the desirability of obtzining it, they are needed in &ny cvent
as part and parcel of the original Warner to Linda Vista project.

I have written !lr. Henshaw to this effect. I th&w‘ it wis 8 wise
proceedure on your nart to obtain ortioné, for they protect the
original project.

Yours very truly,

G L s




HM.AM.80C.C.E.

H. HAWGOOD M.INBT.CE.(LONDON)
CONSULTING ENGINEER M. AM.AY. ENG,ABBOC.
HW.HELLMAN BUILDING

Los ANGELES,CALIFORNIA

April 4th, 1914.
Jdr. C. B. Hickok,
San DPiego, Cal.
Dear 3Sir:-
Your letter of the rd inst, with enclosed blue prrint
of record of core drillings at Pamo Dam 9ite, received today.

Yours very truly,

<= -
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M.AM.80C.C.E.

H = HAWGOOD M.INBT.C.E.(LONDON)
CONSULTING ENGINEER M.AM.RY. ENG. ABBOC.

HW. HELLMAN BUILDING
Los ANGELES,CALIFORNIA

exclusive of cost of water rights and rights of way. The cost
of the physieal structures would thus be about $875 per inch, to

which is to be added whatever might be the cost of the water

April 29th, 1914.
¥ I, 1904 rights, etc. Los Angeles Aqueduct water will cost all told over

Col. Ed. Fletcher,
$¢1,700 per inch at San Fernando, 20 miles from Los Angeles. The

San Diego, 0Osal.
possibilities of the San Clememte proposition show up very favor-

Dear Mr. Fletcher:-
ably in comparison with this.

I have been turning over your idea of taking the Warner and : :
The quantity of water could be increased by extending the

LOS ANGAELES

allied waters to San Diego through the amaca Flume. The .
" X i -worka from time to time as the growing City-needs might require,

project is all right and feasible, but I think there is a better .
: ;and in addition, when the proper time came, 4,000 to 5,000 horse

plan. The difference in cost between taking the water to the
could be generated and delivered in San Diego, or any other

S
|
o
H

head of the amaca Flume on the San Piego River, miles from
- ’ s point of equal radius, at a cost of about $25C per horse power for

San Diego, or taking it to San Clemente Canyon, 8 miles from

+ OOMBULTING &M

D

S
-
B
ct

and transmission line. Taking the water to the Cuyamaca

San Diego, would be insignificant, and it is self evident that
’ g ’ cFlume would reduce the quantity of possible horse power about

water 8 mides away is better than water miles sway, even <
. 4 - | :fifty per cent unless there was multiplicity of plents.

waoo

though a pipe and flume line exists over the longer distance;
g PP & > In & general way this covers the situation. I have not

further, the Mesa Reservoir at the San Diego end of th
W e gone laboriously into all the details, but know full well that

line has an elevation of 485 feet, and the San Clemente reservoir

i1f that task should be undertaken the general figures I have

would have an elevation of 625 feet, both reservoirs being prac-
given would be more than sustained.

€ically the same distan T the Cit H -
¥y m ce from e City University Heights Reser Yours very truly,

veoir, which has an elevation of about 350 feet. The 140 feet A %7"7 |

higher elevation of San Clemente over Mesa is a material advantage.

As a2 commencement about 2,000 inches of water, which is equi-

valent to 26,000,000 gallons per diem, a sufficient supply for a
population of about 180,000, could be delivered into the San Cle-

mente Reservoir at a cost approximately of $1,750,000 for the works,
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M.AM.80C.C.E.
M.INBT.C C.(LONDON)
M.AM.RY.ENG.ASBOC.

H. HAWGOOD
CONSULTING ENGINEER

H.W.HELLMAN BUILDING
Los ANGELES,CALIFORNIA

19th, 1914.

Col. Ed. fletcher,
San Diego, Csal.

Near Mr. ¥letcher:-
The three copies of my 1912 report will go forward to you

Mondey next.
I have about completed my studies of the water data collated

since my 1912 report, and the subject matter will be given to the

typewriter and draughtsman very socon.

The quantity of water which can be develcped at Tarner is

limited by ycur offer to the City of 2960 acres for resecrvcir
ultu &Ola'w

purposes, which gives,a storage capacity of 78,310 acre-feet;

to develope Warner to its full extent would require a reservoir

of 100,000 acfe-feet capacity, calling for a 90-foct dam, and &

flocoded area of about 4,000 acres.
I £ind the possible delivery from an 80-foot dam would be

equivelent to a continuous flow of about 1550 inches delivered

through the long tunnel into the head of the Temesaal or Famo

Velley.
The Carrol Dam, with 30,000 acre-foct rescrvoir, is gocd for

gbout 1100 inches.
T have examined the estimated cost cof the Carrol-VWarner project

-

($1,500,000), and congider it to be an estimate leaving little or
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.‘ .HAWGOQD . H.W. HELLMAN BUILDING
} CONSULTING ENGINEER LOS ANGELES,CALIFORNIA

July 26th. 1913

Colonel mMi. Fletcher,
San Diego.

Dear Colonel;

I submit the following estimates of cost of con-
struction as requested by yonr letter of the 18th. inst.

: e ( 1 ) Warner to Sen Clemente, vie Rodriguez Xt., &Escondido
P - lutual Water Co's system, and syphon scross 3an Pagquel Valley.

-0

Capacity 50 Sec. Ft., = 32.% iillion gallons Deily.

1 l:
é ] 2'6 ; Viarner Dam <

Conduit to power drop to Escondido conduit
Rodriguez Ilt.

(Qoﬁ_ Crn d.a ) (/w-/,:u:\] } CO/Lb_\:wc.*{JA | Rodriguez rower house to Escondido Dam
ol AV i 2 A 2 . e

Escondido Dam to south side San Pasquel Valley
South side Sen Pasqual Vy. tc San Clemente
San Clemente Dam

D£'L\. !, 76-’3 (i ed (_\_}, \7(—.'9'1410‘.)/&;{;:;@'—' /!____ . ‘

15 r

}Xf’/TVF' - & Power Plant ,Rodriguez iit. 3,500 K.V.A. § 252,000
; 155 57,800 e

269,60C 289,800

Z3timated Power revenue, net & 61,320 annuslly. S 3,142,757

( 2 ) Warner to sSan Clemente, via Post-Hawgcod 6,540 ft.
tunnel &s origenally plannad. NO storage at Pamo.

Warner Dam

Conduit to power drop, Pamo.

Diversion dam & conduit 3an Ysable Ck. %o
Jan Clemente Dam

fa S @)

OO

Power Plant, Pamo.

éﬁazuaz'fgvu-ﬁ%uunu,:ulaﬂ)nnfboauuuua7,
This plen contemplates that the water from the tail rsce

of the power plant will be allowed to follew the netural water

course for the five miles down the Pamc Valley to 3anta Ysuble

Creek, there to be picked up by small diversion dem. If conduit

is desired in place of natural water-way add approximately < 7H000.

In any even this expehditure could be rostproned until water

demands necegsitated conservation of evaporation and seepage.
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B.F. lo.2.

The hydraulic capacity of plan 2 is 50 Sec.ft. Werner to Pemo
and 80 Sec.ft. Pemo to Sun Clemente, with an initial capacity at
santa ilaria and five other of the larger canyons of 40 .ec.ft. 4
second pipe can be loid across these cunyons when needcd to pring t
the capacity up to 30 3Jec.ft. at a cost of £ 176,000.

( 3 ) Warner to sSun Clemente, via Zond-Ellis 15,£4C tunnel,
thence same route end construction as plan 2.

Vierner Dam o
Conduit to rower drop, TPamo.

Diversion dam & conduilt Santa Yssble Ck. to 3an Clemente
Sen Clemente
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Fower Tlant, Pamo. 6,000 X.V.A. % 575,000
15 7  __c5,400

002,400
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Sstimeted net earnings f-om power :114,3C0 annually.

—~
-

Efdraulic cepacities of plan 3 same &s vlsn 2.

Flens 2 & 7 give zrcuater hydrasulic copucity betw
S5an Clemente than between Tarner and Famo, to provide
of water from 3anta Yseble Creekas origenally plenned
the Peomo storaze dam and reservoir.

{0 plece plan 1 on & comprareble basis with pla

necessary to edd the cost of an extensicn from the

the San Pesqual syphon up to th int ol diversion

Creek, an item of & 6185000 inclusive of the 19%x. Ther-

be added the capdlalized velue © ne lost power revenue gmouniing
Ll1z€ed

to ¢ 537,480 ver annum, which ccpit

=y -

1

t
e Po
usi
£t :
ita at 10p is § 534,3C0
Comparing on this basis we have; .
Plan 17 ~.:.142.Z5T * l:)tﬁro = )J:d'doo o " ";12.?‘)!-).1?
Plen 2, thTatbbo ' 22 979,0450

Plan ;’ :‘"\'.Jff’:)cl.

In comparing plan 7 with ‘lan 2, plan > hes to be credited with
a saving of 2,590 ft. in length of conduit. The suving in upxcep
of this length of conduit would not be sufficient to balancc the
interest on the laosrger inve:tment. In the even ,however, cf a
decision tc use wo d staeve pipe between Yarner and the heed of the
Famo pressure pipe the saving of 9,590 feet in length, together
with the saving in upkcep, would probebly fully compencate for the
additicnal investment.

With the element of time entering into the question,

erence of time betweer ‘rixgg a G,250ft. tunnel,and a lo,dh
tungel would‘f£:£H%=aeggéi&gp. for even with the use
central worzing shaftthe longer tunnel would reguire fifty t




.Y‘:-Ft 110030

hundred per cent longer time for completion.
All the foregoing estimates are computed on the high unit
prices whioch now pervail.

Yours very ftruly,
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" H.W.HELLMAN BUILDING
| e LC3 ANGELES,CALIFORNIA

CONSULTING ENGINEER

July 26th. 1918
Colonsl =di. Fletcher,
San Diego.
Dear Colonel;

I subnit the followlng ostimates of coat ol cone
gtruetion as requagted hy vour letter of the 1lo0th. inest.

( 1 ) Wamer to Jan Clemente, via Rodriguez :lt., Racondido
dutunl Tater Co's system, &nd ayphon across San Pagqual Valley.
Capacity 50 sSec. #t., = Z22.%7 dillion =allons Daily.

Yarner Dam % 362,910
Conduit to cewer drop to Escoendido conduit
Rodriguez Nt. 557,420
Zodrizuez :ower house to Zacondido Dam 100,000
“scondido Pam to south side Samn Pasquel Valley 4113700
south cide 3an Pasqual Yy. to san Clemente 809,475
3ann Clemente Dam 23;. A
1H » 5!
)
Yover Piant ,Rodriguez Mt. 7,500 X.V.A. § 292,000
155 27,800 |
289, 300 239,800

- > o d Ay

©stimated Power Reveﬁue, net ¢ 61,720 annually.

( 2 ) Yarner to 3an Clemente, via Post-Hawzcod 6,340 f&t.
tunnel ua orisenally plenned. 10 storage at Pamo.

Werner Dam £ %62,910
Conduit to power drop, Famo. 586,200
Mversion dam & conduit 38n Ysable Ck. to S.Clemente 1,747,457
san Clemente Dam o349, 279
. 2,535,878

15 & - *80,382

» 2. >
: 2,916,250

Power Plant, Pamo. 6,000 . X.V.Ae - .§ 516,000
15 & 36,400 -
& 662,400 662,400

[ ———

This plan ccntenplates that the water from the tail race
of the power vlent will Be allowed to follow the natural water
course for the five miles down the Famo Valley to Janfta Ysable

v Creek, there to be picoked up by small diversion dam. If conduit -
1s deaired in place of natural water way add approximately : 75000.
In sny even this expchditure could be rostponed until water

demands neccsaitated conservation of evaporation sand scepage.

cga.ﬁ;“. e led @m fmm . et #//#.Japo PP S 417 $3 - 578 - 650 :




E.rY. §0.2.

The hydraulic ocaoacity of plan 2 is 50 Sec ft. Warner to Pamo
and 80 Sec.ft. lamo to San Clemente, with an initial capacity at
Santa Maria and five other of the larpger canyons of 40 sSec.ft. A
gecond pipe can be laid soross these canyons when needed to bring t|
the capacity up to 80 Sec.ft. at a cost of & 136,000.

( 3 ) wWarner to San Clemente, via Bond-Ellis 16,640 tunnel,
thence same route and construction as plan 2.

Warner Dam G 362,910

Conduit to rower drop, Pamo. 652,157

Divergsion dam & conduit 3anta Ysable Ck. to San Clemente 1,%47,497
2 2

San Clemente | ; 8%.4%3

15 % 390,274
$ 2,992,102

Power Plant, Pemo. 6,000 X.V.A. ¢ 526,000
15 % ob,400
" 662,400 __£62,400
¢ 3,654,503

Bstimeted net earnings f-om power %114,800 annually.

Eﬁdraulic capacities of plan % same as nlan 2.

Plans 2 & 3 give zreater hydrsulic capacity between Pamo and
San Clemente than between Yarner and Pamo, to provide for diversion
of water from Sants Ysable Creekas origanally planned But omitting
the Pamo storaze dam and reservoeir.

o vlace plan 1 on a comparable basis with plans 2 & 3 1t is
necessary to add the cost of an extension from the outlet of the
the-San Pasqual syphon up to the point of diversion on 3anta Yseble
Creek, an item of & 6187000 inclusive of the 15%. Ther: is also to
be added the capdlalized velue of the lost power revenue amounting
to ¢ 5%,480 per annum, which capitalized at 10 L ¢ 534,800
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Comparing on this basis we have;

Plan 1, 3,142,757 * “£18,000 + ¢£5%4,800 =
Plan 2, 3,578,650

Plan 7,

In comparing plan 3 with ;)lan 2, plan 3 has to be credited with
a saving of 9,590 f£t. in langth of conduit. The saving in upkeep
of this length of conduil would not be sufficient to balance the
interest on the larger investment. In the even ,however, of a
decision to use wo d stave pipe between Warner and the head of the
Pamo pressure pipe the saving of 9,590 feet in length, together
with the saving in upkeep, would probabdbly fully compensate for the
additional investmont.

7ith the element of time entering into the question, the diff-
erence of time between driving a (6,480ft. tunnel,and a 16,640 £t.
tunnel plan 2 would be the selection. For even with the use of a
central working shaftthe longer tunnel would require fifty to one




B.F. No.3.

hundred per ocnt longer time for complotion.
~ All the forezoing estimutes are computed on the high unit
prices which now pervail. ~

fours very truly,

7 O3 » '
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’ H.W.HELLMAN BUILDING

CONgﬁtisreGgggzza LOS ANGELES,CALIFORNIA
n

July 26th. 1918

Colonel Yi. Fletcher,
San Diego.

Dear Colonel;

I submit the following estimates of cost of con-
struction as requested by your letter of the 18th. inst.

( 1 ) Warner to San Clemente, vie Rodriguez Mt., Fscondido
dutual Tater Co's system, and syphon across San Pasqual Valley.
Capacity 50 Sec. Ft., = 32.7 xi1llion mgallons Daily.

Warner Dam ¢ 362,910
Conduit to power drop to Escondido conduit
Rodriguez NMt. Hh5T7,420
Rodrizuez rower house to Escondido Dam 100,000
Yscondido Dam to south side San Pasqual Valley 112700
South side San Pasqual Vy. to San Clemente 09,475
2

San Clemente Dam 259, %5
2,400, 730

15 » 212,177
2,552,957

Power Xlant ,Rodriguez Mt. 3,500 X.V.A. § 252,000

15% 800
. 2 289,800 289,800
Estimated Power revenue, net ¢ 61,720 annually. ¢ 3,142,757

( 2 ) Warner to San Clemente, via Post-Hawgood 6,840 ft.
tunnel as orizenally planned. XNO storage at Pamo.

Warner Dam & 362,910
Conduit to »nower drop, Pamo. 286.206
Diversion dam & conduit San Ysable Ck. to S.Clemente 1,%47.437

3an Clemente Dam 239,222
. 2,929,

155 2383 shs

3 ¢ 2,916,250

Power Plant, Pamo. 6,000 X.V.A. , & 576,000
15

& 662,400 662,400
ém fun-v /ao-'uw' u-f;g//#..s’bam‘?, $ 3: 578;?59-_

S — e gy

This plan contemplates that the water from the tail race
of the power plant wili be allowod to follow the natural water
course for the five miles dowvn the Pamo Valley to Santa Ysable
Creek, there fo be picked up by small diversion dam. If conduit
is desired in place of natural water way add approximately £75000.
In any even this expehditure could be postponed until water
demands necessitated conservation of evaporation and seepage.
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The hydraulic caoacity of plan 2 1s 50 Sec.ft. Warner to l'amo
and 80 Sco.ft. Iamo to sun Clemonteo, with an initial capacity at
Santa Maria and five other of the largor canyons of 40 Geo.ft. A
second pipe can be laid aoross these cenyons when needed to bring ¢,
the capacity up to 30 Sec.ft. at a cost of ¢ 12§,000.

( 3 ) WYarner to 3un Clemente, via Bond-Xllis 16,640 tunnel,
thence same route and construction as plan 2.

Yarner Dam 6 362,910
Conduit to rower drop, Pamo. 692,157
Diversion dam & conduit santa Yseble Ck. to 3an Clemente 1,247,497
5an Clenente 229,275
2,601,529

15 790,274

Power Plent, Pamo. 6,000 X.V.A. ¢ 576,000
1H # 0,400

* h62,400 (62,400

¢ 2,694,503

matimeted net earnings f.-om power °114,300 annually. e

H¥diraulic capacities of plan > same as vplan 2.

Plans 2 & 7 zive zreater hydrsulic cupacity betwecn Yamo and
3an Clemente than between TWarner and Pamo, to provide for divcrsion
of water from 3anta Yseble Croekas origenally planned But omitting
the Pamo storaze dam ~nd reservoir.

‘o vlace plan 1 on a comparable hagis with plans 2 & 7 it is
neceussary to add the cost of an extension from the outlet of the
the san Feaqual syphon up to the point of diversion on Janta Isable
Creek, an item of & 6187000 inclusive of the 154. Ther:- is also to
be added the capdlalized value of the lost power revenue amounting
to ¢ 53,430 per annum, which capitalized at 10p 1 ¢ 524,500
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Comparing on this besis we have;

Plan 1, 93,142,757 * “£18,200 + ¢534,800 =
Plan 2, 3,578,050

Plen 7,

In compering plan 7 with ;' lan 2, plan 7 has to be credited with
a savinz of 9,590 f£t. in length of conduit. ‘he saving in upkeep
of this lensth of conduit would not be suffiecient to balance the
interest on the larzer inve:tment. In the even ,however, of a
decision to use wo d stave pipe between Warner and the head of the
Pamo pressure pipe the saving of 9,590 feet in length, together
with the saving in upkecep, would probably fully compensuate for the
additional investment.

with the elcment of time entering into the question, the diff-

erence of time between driving a 6,250ft. tunnel,and s 16.640 £%.
tunnel pIan=_ would h&om&i For even with the use of &
central workins shaftthe longer tunnel would require {ifty to one
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E.F. No.%.

hundred per cent longer time for completion.

All the foregoing estimates are computed on the high unit
prices which now pervail.

Yours very truly,
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B.F. # 2. f;,
; the cubic yardage of concrete the cost thereof would gertu;rlJ
1. W. HELLMAN BUILDING
-EQNZ{,T:NWGGS?:.EER 1.OS ANUELES,CALIFORNIA be conslderably in excess of fifteen dollers per yard, but
cven at Cthat figure the concrete dam &t the lower 3ite would
cost sixty thouduud dollars more,K then the curth dem &t +he

U.I]’JCI‘ Site- ‘f,: ’ (\ ¥ C-1LA .' /: I ,/I-r

Phere ig notrlng, in my jud?’ment in the surface outcrop-
ings at the lower site to warrant any reasonable expectaticn
that any different sub formation exlbta than &t the upper site.
Part of the cut off wall at the upper site is founded on granite
in every respect equal,if not better,than the rock in sight et the
lower aite yet the core drill holes throu*} this good rock dis-
closed broken and soft stuffibelow. (., . /i

-

answering yours of the 17th. ulto., and reyurn-

levter “rom John 3.3Zastwood, regardinv & concrete - ) , ot . e 3
If you would like to discuss this metter verbelly I am at

&n rth dam for Varner, ny opinlon thatit would not : ol 8 o SR e
mahe any core drill ewn’or etions at the lower dam site, your service at any time, and if you have any edditionzl fects
throwing light on the matter I would like to have them.

ed substantielly on the following facts: 3 e S ] #

™ B
@ ct
4 c‘

D ot 5 lJ
(J

,..)

O

({7

('

o9

sl’T‘j o
e a !

& O
o

*

A / f
(ours very. truly, / J4

#/Vay-wy

te. Lower

L€ 152
j:th Sl uLll ' ' fl)
=eizht 129

area ¢f crcs et i ' 157
faucts show that the lower site

sreater magnlt“de thaen the upper site,
3C the risks whatever they may be and

of :earecti?e ccsts, the estimhte recently
910 for an earth dam at the uprer site, is
S Thrashed out by stanley Bent,of Bent Bros.

d "ysel* some Ififteen months &3 plus ;

1@ higrer unit prices oi‘ today _J,/,;;_ &;%wm
- ) C%vﬂ?u&m. Z’ 5
e cost of & concrete arch dam at uhe 10w 4 ite may bpe

erproximated by comparison with Lake Hodges dam. I understand ) 30
thet dam has a crest length of_%@%éft., & height of 115 to 1l24ft!

eand will contein about 17 700 rards of reinforced concrete.

Somparirg the Lake Hodzes figures with the Warner Lower site
figures ** will bc apparent that a dam at the latter place would
require not less <than %5.0 cub. yardc of concrete. Estimate of
sardage worked out along uher lines Sonfl msthis- @mwﬁadafwu&\f

/“-0’} A "" k.

“xth foundation and all otnur conﬁtruct¢on cost referred to




In reporting for the “tate Tepartment of Enginecr ﬁg
upon the proposed “=2n Tuis Rey Trrigetion Distriot T have had
ubmitted to me, b~ Tolonel Mletcher, a report of the safe
7ield of ™arner _la: ir 83 determined by o 3ozrd of Consult-
1ng "Asincers, of whish board you were a member. The gapacity
tng reservoir therein contemplated is £00,000 scre feet.
ore regently I have reccived from ‘re Faude un
estimate o coul based wpon 2 lower dam whish would impound but

184,000 sore feet. .ir. Fletcher is zpparently of the opinion

snat the reservoir of 200,000 acrec fecl s s to be con-

3 ated. ihyerd 13T 22
structed oviously, r before

ranortines to TN cClure bez2nuae T gannot use greater cap-
Y — -~ . Y e 5 - " - ‘
n3ity and at the asane tiwme the lesser sost. : you pleasne

witizh hgelsht dam ghould govern and Lthe roasons?

cry singserely,

ot 7% 9 -
- W EY S

Callornia.

( 9 | )
H HAWGOOD ' H.W.HELLMAN BUILDING
Cou-:sf.n:rma ENGINEER LOS ANGELES,CALIFORNIA

¢

September 15th. 191C.

s :;.C\lf I'Cfiu. ._at
cost of works U ive about JU"-(‘; Cr
deily into San nen - cerVoil
POl.‘OnAIaJ

the work is divided into two sections;
lst. Varner to Pamo Velley.

oo - 1 ot B [ e e e A et
end. Famo Valilsy o Han uvliemenve.

from the rezults o¢f the exhaustive
termine the water yield which mey be
u‘“d in idering the Warner-Santa Ysable-= OSen Cleumenve
LIOJGCt, that uit o Werner ragervoir To the "hwd cf
the power drop in FPamo lley should te given & cepacily cl
0 c.f.er second, to leetl rcak conditions, end tkLetl a ;

from Santa Vsaule Creek, Famo V¢ v, tc San Clemente res
should be ziven 80 e.f.rer second cepecity, t

SCI
to rrevide ior
additional water and peex conditions.
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~y

annot be sdvante the reasol et

'Sb renty five per ﬂcrt of

made up of two items the

the conduit capacity be 50c.I.s.

to are VWarner reservoir dum end th

divide between the San Luis ey Lhu

fcr the further reescn that proper conservation of the
asources would reguire full develcprment of the w

also that the earnings from the power would be ci

The conditions of Secticn 2 are different &nd these

not apprly.

e

- -

- 4
-8y =4 L o
e unaltecred whether
The two items reier
tunnel throuzh Tle
e

nte Ysable watersheds, &and
" o B |

-
-
-

-

bie Hh -t e

283 140

For the forcgoin casons th stimates of costs I
based on capacities ) for Jection 1 and 17c.f.s.

4,

Tor Saection 2 with fac it: f‘l expaension tcC S0c.f.8.

The previous estimates of July 26th. were based
of 50c.f.s8. for Section 1 dﬁd u“§ initial cepacity of
Section 2 with faciliy for expansion to 80c.f.s.

For convenience of comparison the present a1l previous esti-
mates are shown, on the next page, in parallel columns.

-1 A\ 130
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present ab least, Both estimates contemplate that, for the present at least,
plant would be the discharge from the tail race of the pover plant would be
course of Temescul Croek turned into and follow the natural water course of Temescal Creck
Should 1t become neces.sary dovn Pamo Valley to 3anta Yseble Creek. Should it become necessary
>ged condult, in place of ; or desirable at- any time to employ a closed conduit, in place of
~of 20" concrete pipe, tho n~*ural water course, about Zg.OOOft/ of 76" concrete pipe,
or its equivelent would be required. :
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timates are:- The types of construction covered by the estimetes are:-
wmes. ‘ " for 3ecec.l. Cement 1lined diteh and metar flumes.
lined diteh of " 3en.2. Tstimates of July 26th.. Cement lined ditch of
ngf construction foras 60 of | 80c.f.s. capacity. This formd@fconstruction forme 66% of
(G, Fips or metal flumes the entire lenzth of the conduit. Pive or metal flumes
e Sax Aeepffﬁ canyon of 80c.®.8. capacity &ll excent the zix leepest canycn
- sregate 915 of the erossings. At these places, which aggrezate 3%z cf the
. capacily 1is entire length, thae use of pive of 40c.f.s. crpacity is
.d when incrsased . rlanned. Additional pirve or pires to be 12id vwhen incrsased
sapacity is required.
o= 38c.2. 'Pregent estvimete. Bench graded as though for
K Pipe of 17c.f.s. cemern.it lined ditsh vut trenchinz cmitted. Pipe of 1T7c.f.s.
:hqn necessery to laid for entire length of conduit. Then necesczery to :
diten and, or, additional nereese the capscity = cement lineld diteh end, or, additiongl
that time. pipes can be used, a3 deemed best at that tinme.
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© 2,750 scre ft., equel Both estimetes provide for storazs of 2,750 acre ft., equal
] 11 millions per day, t0.1,2%2 million-zallons-or 112 cdeys supply at 11 millions per day,
at Sen Clemente - \ :
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iruch cese include yprovision for roads, drain-
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The estimates ineach csse inecludeprovision for rozds, drain-
. . : - . e ¥ .
culverts and telephene lines, but do JI0T include costs of lends
venatoek and hvdrsalia i I e L for reservoirs, power house sites, rishis ol way or water rights,
pesasacl shd DydyeNtsy wud GLeotE LG AFELIAC0E nor,the cost of the penstock and hydrsulic end electric appliances

ower planve.

- uad svinetures of the porer plant.
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July 2C Est. - Fresent @st. July 26 8st.
: 3ece.l. Warner-Pamo. e VIR i
Vorner Dem. 164,000 ze.ft.storsze § 200,000 | 282,910
Conduit to head of power drop 570,925 h36, 206
390, 920 949,116
142,7

15,4 122,979 4 Lo
"¢ T.097,100 * T 001 233

Capacity 5018 n0c.f.s.
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3¢c.2. Pamv=3an Clcmente .
Diversion dam & conduit 1,145,129 1,227,497
San Clemente reservoif{ . E%d.ﬁfb ; g’ 2%2
e L ag.ft.atorage 294,404 30,7
2+970 ac ft.a _ 154 :- {.s £ l)’ "1"
: 1,607,559 % 1,824,7
Capacity 17¢c.f. 8. £0c.f.s.

Total : 2,606,670 * 2,916,271

Tours very lruly, SEP 91 1918 P - Yours very truly, SEP 9, 1918

A /VGA?"'? g (Signed) it HANWG00D




September 19th. 1918.

Q2C Tichth Se.
Sam NDieso.

Saar Colonel;

In rely to your request for an estimete of the
cout of works %o deliver adout ten or cleven imilllon sollons
daily into 3sn Clzmente :» servoir froa Marmer, 1 submit the
Tollowins.

divided into two secticns;
nen to Yamo Valley.
“gmo, Valley te ian Clemente.

daeberrnined, from the resalts »{ the exhaustive
atiens ~alc to determine the weter yield which may be
1y nzed in considering the Varner-santg isable- .Jan Clemente
ject, that a conduit from Varrer r<oervoir to the hesd of
in.Terno Valley .should be miven a capacity of
to/mcet pedlr conditicng, and that a ~2iluit
seble Creek, Tamo Valley, \to/3an Clemente reservoir
~iven G0 c.f.rer econd capetity, to rrovide for the

-

nl pesk _eonditicns.

An initisl capecity of 11 «illion gallons dzily, 17c.f.s,
cemmot be zdvantszecusly ~iven cection 1, for the recasun that.
gaventy five rer cent of the cost of the section is, in the main,
maie up of two items the cost of which would be unaltered whether
the conduit espacity ha H5Cc.f.s. or less. ‘'he two items referred
to nre Terner rveservoir dom snd the main tunnel thrcugh the
3ivide paitween the sen Uils Rey snd Santa Ysable watersheds, and
for the further reascn trhat prover conservation of the fuel
resources would resyire full development of the water power, and
2130 that the earninss from the rower would be of cubztantial aid.
The conditions of Sceticn 2 ore different snd these srzuments do
net arrly.

nz reasons the estimates of costs have been
of 50c¢.T.s. Yor Zection 1 and 17c.f.s. initial

4
—

i
foeility tor expansion tc 3Ce.f.s.

pravicus 23timates of Jaly 20 th. were based on a capacity
«3. for section 1 and an{ initial capacity of AOc.f.s. for
2 with faciliy for exnanzion to 830c.f.s.

_ For convenience of comparigson the present sand previous esti-
mutes are shown, on_the next page, in parallel columms.

SEP 9 1918

liovember
1
1920

Iire H. Hawgood,
He iVie Hellmen Bldg.,
Loe Angeles, Californie.

1.y ce&xr Hawgood:

Glad to hear from you under date of
Octobexr 2Gth.

The I.2ke Hodges syetem, under & contract
with i>r. Henshaw, wae entitled to 211 the watershed,
196 miles, below Pamo dam. In our present negotiztions
with the propesed Cardiff Distriet, however, & tentetive
arrangement has been mede thet this will ve inecrezced
by delivery of approximately 2,000 acre feet of
water from Psmo into Leke Fodges, after Tamo is built.
Thie should be confirmed first by ix. Griffith FHencshsw
and lre. John Treanor.

You c&n get r., Lippincott on the vhoiie znd
find out how fer the negotiations hove nroceeded.

iire Henchaw and I ere building & ripe line
to ILe Jolla, under =« ten year contraot, with s minimunm
of 2,000,000 gallons per day, the water coming from
Lake Hodges. I will esk King to send you a2 rough
sketch.

Ily le;: 1s not in full working order, and will
have to have another omeration, hut do not consider it
narticularly serious.

V¥ith kKind reguards, ‘I am
Very sincerely rours,




Ed Fletcher Papers
1870-1955
MSS.81
Box: 10 Folder: 12

General Correspondence - Hawgood, H.
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