
· p~essure and 
.· ' . proJ.ected san 

.: ' . . 

. . . • "' ,• . ' 

.. 
addition .. 



.-

·. 

,. 
, ... 4 ~ . ~ 

would· 
- .. - -

.45 



. . 

: 

) 

, 

To determine 

the pipe lina route,rro~ Ea~ondido reservoir to 
t 

• l 

reservo~~~thus permanently abandoning O~por 
. . 

1 ty for the 
... . . 

possioility of generating energy with Warnor wat~r 
tho available drop nt tho intake or th~ Escondido d1 

has 

are no survey notes availabl~. 
I 

A conduit line from the , 
. . 

voir to the site of the drop at • ·• 
ditch,as appears from the - topographic !3h~et,wo~ld .. be ~ !!!r.~.~:~~r~~ 

. . ~~;~~~~~ 

approximately ·15 miles ln . length 'and,based upori the 

mated coat of 30,000 llne~r feet or the y;arri~r-Fam~ ·~~~~i$!~ . . 
conduit,would cost about $250,000. wit~ the . ~~ssibill~r . 

' ., •..!..:."\"~i$;".,:');i:i"~).io 

that a physic~l examination of the rou~e ~raversed would 
,/ . . 

result in this estimate being inc.reased m~ tor~~lly_.·~ll'?1~r-~~%·~f.J~~~~~~~~$~~~&~~r~ 

Assu:::ning that the available drop would be 900~. feet tn~.re 

could be gene~ated and delivered,at. the power-houa~ 
- . ) . 

switch-board,l900 ·K.n. of electrical energy~ Witfi ~he: 
• 

• A , • 

insta~lation or 3800 K.W prant capacfty -the pre~sure~p~pe.~~~~~i~~~~ 

. electrical 

would cost 

obtainable from 

regulate 

estimates given -in greater detail 
0 . 

~aport it is . to~d ~at the approx1m~te cost of· 
i -

2~B,CDO 
360,500 ~ 
728.000 + 
276,000 . 



may be 

suf~loient 

peak flows 

may be secured 

• • San ~asqual gravel' areas. Some provision~ would hav~ to .be 
~ . .. . 

paragraph where 



. . 

,, 

' . 

. "'•"" 

.. 
'zation or~ the .power. possJ.~~lttiea: .-,~-- ·.!!""~"' 

• , ~,;# ,;~: . , 
voir which will be mentioned la~~r •. . . . . . . 

·. ·. ·It 1 s .-·here .as SWlled that the ..,.,.. ..... 
• • 'f ~ • f' rt~:!it~rf!:"<.fi'1f.l~~~ 

. 
probable 

peak loads . 

K • 

the alachanical . . 
' . II' \ :: ( 

u~l.i~lng : ros~rvoir"·has not'·: b·een · ~ati~ated - becaU.se of ' . . . . ... ' .. ,. .~ ' - . 
... .. ~ •• ~ 1\,:,.. • 

lac~ ~f data .ralat~~g to both . tho. hydraulic requiremen~s 
• - • • • • :f .. ... : .. .,_ . ~ 

:.. ~~ 'fimi~..at~1ons~noi, .no!' ltnowp,and the absence or data 

J • • 

The cost or the · -
M . ' ~ -,. ,. ./) ' .. ... . .. .. 

oono·e·rning th_e , l)hy~ical. ·condJ:·tions . For present purposes 

. . 
, _ J> , , 1 r. . , .. _ 

In .. o.ddi tion ·to the :foregoing thero is to be con-
. . ,· ~ . . - .. . ~" . . . ,. .. 

a~dered :the c~at ~f building the Sutherland ·dam wh&~eby 
... • • f ... ·~·1* • .. • 

. . ... . . . . . ~ . 
it1r _exc~_ss · or 10 million ·gallo_na ~ily ,or 15~ 75 second~- . 

.. '!t "' • • • • _,. 

' . .. . ;, . .. . . ~ .. ' . . . . . . ..... : 
~;;,:F;~"',11 ,fee,t o'f. 'Y·at.~r. _m~y .. be s~cured. ,The_ c~st of . this . etruc ture~ :-. 

~ ' "' ~ ~- \ ...... 

i?• at;ty .·event would ,hardly be ~ha~gable to power develop- . · . -... \.. ~ .. .. 

m~nt ·as: ~uch .co·st. sho\1;Ld · prope~ly go to hydraUl.ic ... develop- ·. " ~ . .. . \. . . . . -

ment· in ··securing · tl1e Suthe~lari'd M-o.ff. ~!o estimates nor ' -·- . . 
t ' • .. 

are ·at hend for( ·os~i~o._ting ·tha cost oi" the dam at :. 

is point where n atruct1,1re a.pproxim':\tely 200 feet hig~ 
•• J 

"1" l .. • 

-'"'"""";'~~s~:~~:~'?{il"Jt1.~F1~.~ !OU.ld .. h~ r~qnfr.ed. 'fh~ energy tb~·~ co·uld be senerated from : 
__ ,,,..il ........ : S~~heriand ;watal:'taa · lowere~ into the ·Po.mo condul t; would · 

revenu-e, ( 0. t · the ~ ~ mlll rate reviously 

\'lhile the cost o~ the plant .' ... 
. 

the ~arner transmissio~ line, 



. . . 

. .. 
its cost 



. . 
thereon, the 

:ur.Hawgood~ 

- . 
· · For a ·condu1 t 

excavation :is tsa.oo.~ 

of 37 cents per c~bic 

linear root or condUit is 

bring 'the cost or bencning,per '.'line~; 
r 

Excavating 

··."L',,-.<S'-c•J;~ 

~ . (' ' ,. 
~.~ ... he cost -of th s ·e~aavat1on is _here taken,because of ,the 

OA~e ·reqdired jd trimming .tbe sides and ·bottom, at 43-i/2 . . . . . . 
.. ' 1 I . .. .. . . 

~nts per oubi~ ~ar.d ~r 35 cents 
• 

The ·sum of the coats for 'the two 
~ . ~ 

~ per • linear 
l 

classes of 

• 
foot or 'Canal: ... 

excavation · 

cents . 
~~~~~~~~~~~~?Co~t of -~~ncreting the· Warne~tc6ndu1t ~ ia ' based on 

I ) tt I 

• • 

Lippincott-OShaughnessy estimate ·or $~~0 per cubic 
. , r 

yard for concrete in 'place an~ includes the cost or re-

inforcing in the conduit slab cover. . The amount of concreLe . . . 
requi.r~a . is 0.26 cu.y~.per linear foot which would amount . 

~ t~ $2.1Q p~r llnear · r~ot._ The " total cost or the c.ondui t, 
~1'l£~'~l"{ll • • -

:,.[';!"""'" ;.;-.;_-J,.;~~y; including excavati9n ' and concreting and coverin~,would 
' I 

thus ·b·e $. 85 .f. $2.10 = $2.95 per l-inear 

The Hawgood .estimate calls . ror 35,000 
inear feet ' o,f flumes and _.though the· design provides for 

a capacity of 87.5 second-£eet the _ same cost is used in 
. 

. my estimate for flumes of 67 second-feet capacity. Some 
' . 

:reduction in cost should,properly,be made because or the 

reduced dimensions permitted,but in the absence of detail · 

d~~a ~ecessary for a new estimate the estimate as 
. 

in this 



. . . 

... 

, 

- --
capac1 ty the ·required width of bencb . . 

.,. - "' . -~ . 
.. .. .. • f . ess . and:. is f'igtirerf 1n this estima .. te at .so cents 

• -.. 

• I ' 

T~e cost of. exca.va:t~ng the canal . . . . 
~ -is ·~sti~a~~t! at .. t~e L1pp1nc~tt ·- riglire or 

1 .. ' ~ ,. ' . . .. . .. ' " . ~ - . .. . "' . 
r.· _cubio y_ard • . There bel~ o.a cu. yd. o~ excavat~on in 

~::-;l',":!.!'i~; 

. 
·. CONCRETING. .. . 

;-

I.ippinoott'-O'Sl)augbnesa'y figUre ot 
~ . 

for the .· 
. 

1~ P•26 ou.yd.or. oonoret pe llnea 

aame :as uaed 



estimate these ·figures ar~ .uaed ·wlth~ut . .. 
forming the comparntivo 

Tunnels of a 
I 

called for in the Lr.O'S. report coe.t1ng 20.90 
' . 

linear root. In the entimate I have 

or 67 socond=?a.ot oapaci ty~ thea& tunnel \)Osts hs.ve . . 
. ,. 

been classified according t~ tbe. Hawgood ostimates .ot . .. 
• -,.4 • • 

' cost and cl~ssification at $20.00 and $16.00 

root. In this oorrect1on Mr• Post concurs. · 
. ' 

r .,J t • 

The L1pp1ncot~:o•sbnugbnesay·report o~lls . fo 
' . 

tannels 314 feot ' by seven reet,with ioo seo~nd•fe~t 
• 

smalled dimensions and sufficiently large 
• I • ., '" 

second-fee~,(43 U.O.D.)' . · .. · .. 
' 

• 
L1ppincott-0 1 Shaushnossy route or the 

. . I 

.conduit diffe~a from the. Hawgood route as shown in the 

22,250 
850 

~0,100 

. 
33,10q 

Capac! ty ' · ~ 
100 sec.rt. ·-
64.6 . M.G. D. ;( . . . ·. · . ~ .. . 

I 

Post-Ha good 
Route. 

30,560 f'eet. 
5.290 " 

10,360 

46,~10 

Capacity 
- · 87.5 ~ec. f't. 

52 

: 'While there ·is ·a ·difference of about 
• ...... 

the length or the proposed routes, -the L. -0 • s. route I 

there is not appreciable difference 
'""·~·~Y: r • ln. the cost of oonstruction,on elthur route,when the .. 

applied to the excavation 

capacit:;~ 



·-

follows: 

Post-Hawgood ro~te, 

Overhead charges .as apeoitied · 
in each report are included~ _.. 

' 
These estimates are tabulated on a 

-$ 862,000. 

' - -cost estimates 
though the · Harroun estimate .. o; -

Overhead 
, . . . . 

watershec:! is given as a · ll ttle in exces~ !)f 23 in.cluded 

15 lt.G.D. and the conduit rs ·probably des1kno~ . . . 

:conduit are as · rollowst 

Lippincott- t 

O'Shaughnessy, 
Ba good, - -
Harroun, 

. . 



.. ~ .. . . 
· design bel~ for 174 second-tea~ and. :tho 'f_ormar. .... ..," .. "' 

~ ~ - ~ 
> .. ~ -

·second-feet, The un1 t costa tor·. excavation . -·-
' . . I • . I • • :.>,~!"'"~ ~~ ....... .,.. ' . . . 

.t l 1 • -

ork have been reduced t~ a ~ar~ b~se andJ·'~- ·~~ 
,~ . . . .. ..... 

figures appli~d,as nearly· '!-S ;1a pe.~i tted .by . _ ... , :it ... ,.. 

figures,.to the construction J~ a cond~it ot 67 .second-tee 
f • .. .. 

.. ' • r • .. 
I I < (43 u.a.D.)capacity~ With the 1nolu~1on o~ ove~head _ 

• .. ,I ' ~ 

charges as specified in. the : dr1g1na~ . estimates;given as . ~#~~;~~~tJ)~~~~:~-:-; - ' < • 

· a · per centags or the construc:t1ori ·coat, tho , io·tal · . i of.· '";~..,v-~.,·, • ..:....,li-7·· 
.... _ • - ' J; • "' • .. .......... '" 

' 

the two estimates namad,would be: 

Lippincott and ) 
0 1Shaughnessy, ) 

Post survey and ) 
Hawgood Estimate) 

.. 
Difference, 

The Harroun 

of t he 

130,72Q 

. ""'. . ~ .. ... . ~ . 
character of con~ true. tion and design. '.Che·.-cost. ··.is 

ho~ever , at 862,000. 



on·· th1s 

- . 
Railroad- Commission ~1~eer Department·,at 30 

3,250 · 

I " '• • 

CtmlC 
YARDS • 

. 984,4~ J691,000 

350,000 $275,625 

*227,700 

-. • \ r • 

·!··-. .-..:-.-.~ ~ 'Note ;·~ The L1pp1noott-o 'Shaughnessy report gives a table 
showing the capacity o~ San Clemente reservoir,at 

, 65 feet,to be ~pp~ximately 3,800 acre-feet. At 
. 60 feet the capacity is stated,by the same report, 

tp be 3,070 acre-feet. See page 72 of the Copy ot 
the L. -0 's. report •. ';'· · . . . 

~ 

There · are no ·,reasons g~ ven tin the reports, for the 
determinations or the foregoing reservoir capacities. It is 
obvious that the demands of tile · Ci.ty of san Dlego,with the 
requiremen~s or the Volcan system,may both be met and satls-

· riod by a reservo!r,at San Clemente,or some def~nite capacity; 
.economic or eng1neering~cons1derat1ons,1f undertaken, do ~ot 

,;..:..·.;.~"~-" . appear in· tbe texts of any of' the reports examined • 
. ~ 'Reservoira ·or the capacities designated would perror.m 

"'"'""":M!§i'..:J tJlO f"OllOWing Setrv1Ce 1 WithOUt replenishment dUring the periOdS 
stated • . 



CONDUIT. 
EXCAVATION • 

.. 

WARNER · O~DUI'r. 
(Concrete lined and covered) 
. + .. ++.f. 0 

Ori the Route Surveyea. by Poo~ · · 
· l'timated upon by Hawgood. 

30,560) - - · .... 

CONCRETE 
LINING & 
COVER FOR 
CONDUIT. 

Concrete lining 
and reinforced . 
cover ror conduit. 
theoretically 4" 
thick and· requiring '• 
.26 cu.yaa p~~ 11n.rt. 
and costing ~8.10 per 
cu.yd.in place.Totals 
~2.10 per linear foot. 

30,560 - - at 

5,290 - - -
PLUMES. 

10,360 
'ltJNNELS. 

ROADS. 

__ .F.l1111les lump sum, - - .- -· 
Appro%:t&e Hawgood est. ~. 

Turutels ,lined. · 
5,S70 ft. @ $20)_ 
4,490 ft. ~ 416)-

new roads, - - -
Changing old roads, 

Overhead, - - - - - - -12-1/2 ~ 

Total, 

4,9.00 
- 2,000 
f320 J 416 • .::··"<•"·' 

. ~0,052 

. WARliER CONDUI~. . 
·.(Concrete lined and covered) ---.--------

at il. 05 per linoar ft., · 123,362. 

Concrete lining and 
roin~orced cover ror 
condu1t.Thooret1oally 
4~ thick and requiring 
.26 cu.yd.per 11n.rt. 
and costing $8.10 per 

·· ou. yd. in place·. Totals 
$2.10 per linear toot. 

at $~.10 per lin.ft. - - -

numsa,lump awn as per . 
L1p.-O'S.est1mate, ---

New Roads, - - - - -
Changing old roads,-

- -- -
-. · ~~ ot coat as given in 

the Lip.O'S. report, - -
Total, - - -

• 

$46,725 

6,000 

112,200 
. .. 72,000 

4,000 
2,900 

7;,886. 
1348,1'1~. 



. ·85,380 - - - -

EXCAVATIOB 
AND 

CONCRETING. 

... 

85,380 - - - -

COBCRETE 
LIHING & 
COVER. 

85,380 - - -

PLUliES. 

11,485 - - - -

SYPBONS. 

at $1.51 

Plumes at approximately 
the liawgood estimate. 
( i'45, 000 per· ·mile. ) 

Syphona,ot 3l _ aec.t~. 
oapac1 ty. Double riveted,. 
and d1~ped.42" diameter. 
at 5 ; per lb.inatalled. · 

19,700 - - ~ -. - - ... 

CULVERTS Lump 
ROADS? - - - - - - " 
Tunnels, -

OVERHEAD, - - - - -

PAUO~•SAU C!.S:.tS!iTE CCaDUIT. 
(Concrete lined an~ Covered) 

Ou the Routo Estimated upon by 
.Lippincott and O'Shaughnessy • 

. 
Character of s~otion. - --·.-...;;;,;;,;;,..;:;.;.. 

Bonoh tor concr~te 
condu1}1 at 50 ¢ per tt. 
at 50 ~ por linear rt. -
Ditch excavat~on on ta~ 
b~nch at 70 d per ou.yd. 
o. 8/u. ·yds. per lin. tt= 
55 par linear root, -

r 

Concrete lining and 
. reinforced covsr.All 
tc~oretically 4" thick. 
.25 cu.yd.per lin.rt. 
at Lippincott ~st.of 
$5.80 per cu.yi.= cost ot 
;1.51 per 11ne~r root. 

~ ~1.51 per line3r root , - -

Flumes at Lip.-O'H.est. 
&t ~3.85 per linBar ft. 
'at 5 • 7 5 1l • II n 

Syphons.At .Lip.-O'S.eet. 
. at lu;;.p siun, .. - - - -

Cost .. 

26,370 

72,300 

142,800 
37,800 

105,800 

'87,700 
278,030 

191'18,800 
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