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l!erch 5 , 1917 . 

Col . Ed Fl etcr.er . 

!.:y dot. r Colonel: 
..... h .. 

..t~v\lc.. • C en is f- reJ!ort 't~; '.4r . l?ost '"ncl the writer prompted 
c·· ·o·-"1" inn·lir~ - o·"" neb .} • 4- .A . .l \.. .. - - • 2oth. ".:.our direct •1 testi ons h~. ve been 
t.ns\:eren i. s. 1otr~er letter, enclosed , tat : ·on ·:,·ill find in the 
repoTt :!'i"'U"es :ore in dett.il f.nd seve:.'el c;lter.t:.te sche· es which 

Pot;e e1 even E;i ves a. tacult.:tion o-r the costs of 
.. _. :sr ; ~ .... ; - ..... •t:lr -?r · th ll-'-... ~.4.•·, _ ~ t·~ ,,, .. '·..., _ o ..... e ::>c-.nta lsf.cel to the Linde. listr. llese. -
or St.~l ::;lci ~ente, fror· \-:hich it c:.:Dre . )'S th.r.t a ]Htrapint; plr.nt belo\1 
C- .... ,.0 11 .. a. . ., . 1 • . J.. .D .. h '--... - Uc.t ~S cnt rt;~l1E; {._ Ol'l.B v::e ~0 U-. e O.t. t.. e Stt[;[;est eel UniVersity 
Eeirht s 1; ne -:-.ou.J.d be soli1c\:::c t c~~ec:per t r£.1 .. pn.mping et Bernardo . 
It ·· co t.;}JtX-rs from l;c-.ge eleva:: t:.at '-· red.oood ,~.;i11e from ii'cLrncrs 

Po-:er ::onse to 1? r 0 elimi:nc.t i.t S the I'ar::o dive_ sion. dc-.m E.ocomplishes 

some recl:tction i . cost . 

·.:our attention is :pc.··ticulr.rly directed to pages 12 to 
16 L-c::! ·t. ... ive -.~t1 ich [iV e t. E;Gner""l re7iei7 of the !ole n S:·stem 

ce:::·t::. i_J. .l' ec tares r.hich r.-e feel it our du.ty to pl&ce 
r:. ..&>,...,. .,, e ··o u ......,_,..... ... . 

·:;e r1.r.:r.reci' te your firm gr~s:p upon the strF.tegy of' the 
sita~.t.lo:J. [ nd tit t the eneineering fet.tnres 1£-J be bnt one fc~ ctor 

in ~ coL_ lie· ted r rol:l em , nevertheless u clear presentf tion of the 
tech ... _icl 1 side rf' ........ J' c..ssist in tl.e so1 tttion . on page 13 is sho\7l'l 

the 'l,rroJ:i . c..te v'"*lue of r;a.ter for different pur11oses , indicftine 
t1~. t lt r- t~e for IJo·.·,er should be subordinated to dolllesti c s n:pply 

• 

- 1-

- 2-

On the fl.CCOllll.1t.ny1ng mu;,:> we.lu. ve outli ed ir ... ;;ellCJ";;' ti·.ose 

~reas of irrigflble llind which r:.re within reEich of' the s~· s1;€:r..f! , the 
totnJ c-ross area being 98 , 000 acres . 

unsuit e d for ae;riculture and making due <:.llowl::.nce for full 0\7 1 .. nd, 
dwelline;s and tl:a.t devoted to public n.se , it hppec rs :::.4 er. sonc.ble 
to assume thnt not over 60 , 000 acres uill require m:~ter il c.ny 

one season • 

~\s the sufe irrie[~tion ~;-ield o-!> the system is su-f·'fi .-; ient 
for 50 , 000 e.cres . there is close ~-&reen:ent . et17een t1:c o.gri cnlturc:l 
urea and the volm:te of ·\rS.ter t.V{.il:::.lJle .. :.' ol'· its caltivc.-tion . 

The costs on J:ne;e 16 of tho estit;1[te t:re i'or c. col!i:plcte 

system incltt<1ine; the ,~· rner Dc.m: while those on psge eleven cover 
on.ly that portion of the ,-,-orks lyinG l~elorr th-e 11ro]!on ed ·. rn€r l ower 
Jou.se in the sorrta. "'sal~el clr·· il .fre rret . • 

Very trn.l~.t , 

~r&ncis L. .3ellew 

FLS=K 
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.:arch 5 , 1 91 7 . 

Col . Ed Fletcher , 

Yottr cor.1 .. 1micc..t ion of the 28th u.l t . to I.:r. · . o~t 

i o1 lo ·.-:ing inquiries "il1ich ,~: .. e r-.::1.swered as indic ... t e d . 

{1) Cost oi' conduit of 40 million e;allons dnily capacity 
from Bernarclo 'tO 8e: .. l vle:t1e'1t e : 

~:ns\ er : :Pumo Con..ri.nit , Bernardo to Se.n Cl emente 
14 miles lined ditch , flttraes ttmnel r~r.d 
si~hon -- - ------------------------- 0 521,700 
15 ~ - ---~----~---~---------------- ?8 , 000 ,~ 

( 2) Cost of Sen Cle-~ente Dam 90 ' High 

.. ·.nsr;er: 3 -rth d£.tl 98 ' hit;h , \·tster level 90 feet , 
cc.}!f.ci t~  2- 3/4 mi 1 lion gal l ons or 8570 

kes the 

II. .-; 599 . 700 

c - Tt . 1 , 000 , 000 yds ct . 30 ------- 0 300 , 000 
1 - ~ ------------------------------- 45 , 000 $ 345 , 000 I . 

( 3) cost of ?mnpine; Stc.tion at nern.r .. rdo r;ith Pi pe Line 
to 'E<.. 0 cona tit ~or 5 , 000 , 000 gal l ons da.i1y . 

_.::J.s ;:-e::r: J? l ant complete , 3- 250 HP motors , 2749 £t. 
24" ::orce mc~in , etc . -------------- 0 30 ,900 15,; ______________________ _:________ 4, 600 0 35,500 

( 4) Cost o= :PtUI!_Pint; Stc.;. tion & t Bernurdo , cr~.:pt:ci t~r 
10 , 000 , 000 sP-llons d&ily , 

·ns-·er· .··dd t1·.:o 11lli"'!!l1_in::: tmits to the 5 million __ .l yt • .. - u 

n1 nt, totsl cost - --------------------~~----... 

( 5) cost of Diversion D r.1 c.t P&mo riith conduit t o Sen 
Cloncnte . 
· n~ . ~' ler: ~or confu1it is --- -----------------

Diversion dam 50 ' high ------------
0 8 96 ,550 

90, 000 v 986,550 

4 4,700 

148 ,000 1,134, 550 
A 

15j ~ -- -------------~----~------~--' 

- 2 -

( 6 ) Cost , Diversi on Dum rwno taU.r;ood l? i pe to 
Ber ntrdo , conflnit to :Jtn Clemente • 

i.nswer : 

(7) .Advisc.ble heieht of snn Cleme nt e Dam. 

( 8 ) 

J~ns er : i'/e e.r e im]?ressed r;ith t he feet thl:..t t11e 
I?srn o Drilll and the supply in the ...~eri .~.rdo 
renders unnecessary the constraction of 
until its CC..J ~.oit :r is nee ,led to develop 
yield of the entire syst era. 

_ roxirnity of 
erhVels 
3cri ;1 e1 r; ent e 
t .. t .., ne ne · Sc.J. e 

Com11ara t i v e costs of cl e1 i v e l"i :'lf; -r;n tel' to !:c.-1. Ole! · ent e 
by src.v ity and by :pnmpins . 

:~ns er : Costs exclu.de ~f.n Clenente :--eservoir 

(1) 1 0 million £;Ull on :r>l nt at ner ~ . .rdo , Pc ·.O 
Conclnit to Sen Clenente; Ct411itc1 cost--- ------ ;.,: 4~ , 00 
.;.nnua.l chr.re;es 0 21 3 , 428 , totul Y.-at er J.1UI.!1>ed 
3 , 650 , 000 , 000 , cost 6 c ents per 1 , 000 ~1lo s . 

( 2 ) Pamo Diversion dnm, stundcrd conduit to 
Sen Clemente , C~pit&l cost ------------- ------ ~ 1 , 132 , 000 .t;,nnuul crerses .:,:152 ,1 36 , cost per 1 , 000 
eal lons (capacity 22 E .G.D.) = 1 . 8 cents . 

( 3) Perno Diversion , redwooc1 to l.~cr: :rdo , Stc..nd&rd 
corului t to S ~n G>l emente , ~.:p:. .. cit~·· limited b:; 
rer1wood to 10 I: . G. D. C011itel cost - -------·-- - - v 924 , 600 

:.nnu£-1 chc re;es 01 38 , 925 
cost per 1, 000 e;al l ons 3. B cents . 

You l .. 1s o sk ns to the advisc.bilit:,: of' ;·i.rtJ er 

o -r the fo UJltl ti on t snn Clemente (..l.nd the fe sil ilit~~ of t:l ·iltlir:c; 

there a mult i l1l e arch clom: 

As there a!lr elirs no necessitJ i'or bnilc1 i '"IL t 1i• str·tctl re 
c.:t p r esent ,·:e E!.dvise t'hr~t fltrther e:rr . .. !i m.t io of tl e site 
de t erm ins.t ion of t:he tY)!e of ~ .. r.1 lJe left ror t1 e fut u" e , 

~· illi . s. I ost , 
Fr ncis :u. Seller·, 

By ~"'rt ncis L . Selle,;. 

the 



REP OR!!! OB COSTS TO DELIVER WATER 

FROM WARNERS TO LINDA VISTA llESA 

BY VARIOUS ROUTES OF VOLCAH SYSTEM 
By . 

Francis L. Sellew 
and w. s. post 

Yaroh 6, 1917. 

.. 
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E ~ ON COSTS TO DELIVER WATER TO LIHDA VIB!rA lAESA BY VARIOuS ROU'ES, VOL cAD SYBTEi 
By Jrranois L. Bellew &: w. s. Poet 

Yaroh 5, 1917. 

--.----.. ---

1 

Replying to Yr. Fletcher's letter of February 28th rela-
tive to pumping in1o Pamo Conduit at Bernardo, we have to answer 

several questions based on the following assumptions: 
1. A Pemo Conduit of 60,000,000 Gallons daily capacity; 

bull t from Bernardo to San Cl Elllente. 
2. A 90 ft. dam e.t san Clemente. 
3. A pumping plant e.t Bernardo o£ 6, ooo, ooo Gallons 

daily oapaci ty, with connecting pipe line to Pemo Conduit; also en 
alternative pumping plant of 10,000,000 Gallons capacity. 

From tho inetrt.ctions in your letter, we assume that this 
plant will be located at the upper end of carroll Reservoir, aay at 
the Fenton place or Ward place. 

4. ELectrical energy to be 1-l/4 oenta per K. w. hour. 
Your quest ions are as follows: 

A· What is the cost of the San Clemente Dam 90 feet high, 
Pamo Conduit from Bernardo to San Clemente, oapaoity 50 million 
gallons daily, and a pumping plant at Bernardo to provide 5 million . . 
gallons daily and again 10 million gallons daily. 

:a. What is the advisable height of san 0 1111ent DeJD; 
whether multiple aroh would apply and what investigation of the 
foundation should be made. 

o. we submit an abvioua alternative estimate, being a 
mod1f1oation of the original oarroll-University pipe line estimat 
made for City of san Diego. 
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D. The coat of a temporary di vera ion Dem at Pamo DeJil 

site; and the cost to blild from Psmo d6Dl site to :Bernardo, a.e a 

permanent conduit, ani also the oost Gf a Redwood pipe alternative. 

This to be compared with the pumping plant. We submit also a third 

al t ernati vs - V/a.rner pow&r house to Bernardo, all Red1110od pipe. 

Qllest ion "An 

~ answering this question, we have been guided by the 

pr evioua Hickok r aport on the same subrjeot on January 1914, llhich 

was as follcws: 

·steam :Eumping Plant on Fenton Ranch ------------
Pipe Pump to Receiving as~ -------------------
Receiving :Basin --------------------------------Conduit from Reoai ving basin to Main Line Pamo 

Conduit ~-----~--~----~-----~--~~------~~--
Pemo Conduit, l3ernardo to san: Clemente, 14 mUes, 

Lined Ditch, Flume, tnnnel & syphon -------
San Clemente Reservoir, Earth Dp 201 high, 

36,000 cu. yds and Bates ------------------
S ~l  Roads -----------------------------------
20% overhead --------------------------.---------

$ 81,946 
'1,796 

300 

7,563 

521,702 

12,660 
6,000 

12'1,391 

Note: 

$764,346 

The above estimate included other itans as the line to the 
City of san Diego which are here omitted. 

There as elso estimated by Hickok the cost delivered to 

University Heights Reservoir including operation, depreciation, 

taxes and interest o:t 6-1/3 cents per 1,000 gallons. 

To aonfom to the present assumed oondit:l.ons, substitute 

electricity for steem and provide for 8 90 tt. dam at San Dlcente, 
wh11 e the Hiokok stime.t e was based on 8 dam f!IJ :teet high. 

A Plant for 6. ooo. ooo Gallons Dailz 

pnmpjng Plant Lift 600 ft. 

Temporary Diversion and Ditch, say ------------ $ 600 
3 - 260 H. P. uotors direct connected to oent:ti-

fllgal Pumps, at $4,000 erected complete -- 12,000 
Building and aooessory piping ----------------- 2,500 

* 16,000 

24" Force Main • 2,'140 lin. ft. --------------- 8,000 
Connecting Flume and Syphon, 3, 300 lin. ft. --- 7, 900 
Pemo Conduit - Bernardo to san Olanente, 14 miles 

'Lined Di tah, Flume, ~nnnel, and sa phon --- 521, 700 
Sen Clanente Reservoir (Upper Site) Earth Dem -

Top 98 feet high, water level 90 feat, oa-
pao1ty 2-3/4 billion gallons, or 8,570 ac~ 
re feet, 1,000,000 cu. yda at $0.30 --
Price includes all an:dlia.ry works ------- 300,000 

16% overhea~ ----------------------------------- 127,900 

Operating uost 

Data 

Power - 440 X. w. multiplied by 24 hours • 
10,660 x. w. hours at l-1/ 4 cents or per 

$980,600 

day ~----~~---------------------~--------- 132 
Labor - 6 men at $3 --------------------------- 18 
Waste and Supplies ---------------------------- 10 
D-.Preciation and Repairs - 16-2/3% ------------ ? 
Interest on 015,000 --------------------------- 4 
~a ea -----~--~-----------~--~---------~-~---~~ ______ 1_ 

Per day ---------~~-~~------~-----------~------

Yearly Operating coat (6,000,009 Gallons daily) 

Pumping Plant at tl32 per day -----------------
Interest on S.l&tan Exclusive of pumping 1m1t 

( 966,600) at 1~ ------------------------- · 
Depreoiat ion, foro a main and oonnect 1ng f'lume, 

10% --------------------------------------DePreoiat ion - ~ on all other structures -----
Taxes $2.00 on 1/3 value ----------------------
Operating and Yaintenanoe ---------------------

172 

62,780 

96.650 

1,590 
18,992 

6,436 
20,000 

206,349 

!l!otal water pumped 1,825,000,000 Galllms or nt oents per 
1 000 allons • 

3 



• Plant 10,000,000 Gallons DRily 

For a 10 million Gallon plant the oost of the 6 million 

plant will be inoreased by additional pumping units as follows: 

Cost of 5 million gallon plant, force main, 
Pamo Conduit and San Clemente Reservoir 
es before -------------------------------- $980,500 

Two additional pumping units, plus 15% -------- 9,200 

Total cost 10 million gallon system ----------- 989,700 

Yee.rly Operating cost 

~efore for 5 million gallon system ---------- 206,348 
Add additionv power -------------------------- 48,180 
Add depreciation repairs, taxes, eto. of extra 

p~ing units ---------------------------- 2,500 
$257,028 

Totel. water :pumped 3,650,000,000 Gallons or 7 cents per 
1, ooo galloe. 

A,nswer to Question ~ n 

end Comment on above Scheme 

we are il:Iqiressed with the :raot that the proximity of 

Carroll Reservoir to the ultimate destination of this ate~ renders 

nnnecesaary the construct ion of san Clemente Reservoir for the 

pupposes of initiating the aohellle, and will probably not be needed 

until it is neoessary to develop the iUll safe yield of the system. 

t the most it need only be buUt of a size to store water for 

temporary shut downs of a few clays. 

Eliminating san Clemente from the preoeeding figures, 

we have -

6 Million Gallons Daily 

First oost ~~----------~----~~----~~-~~--~----
Annual Operating and fixed charges -----------
cost per 1,000 Gallons -----------------------

10 Million Gallons Daily 

Firat Cost ~-------~----~~~-----~-----~----~~~ 
,Annual Operating and fixed charges -----------
cost per 1,000 Gallons -----------------------

$636,600 
162,748 
9 cents 

644,700 
213,428 
6 cents 

5 

There ap:pes.rs to be no neoessi ty for core drills a.t the san 

Clemente Site, the fou.."ldation ~n 'be eAiilo:raa. Iilllch more sntisfao- . 

torily by test pits. iurthor exsminaticn is nnn&uessery until the 

aam is deoided upon. :Beoanse of the extreme length of the dem, 

an earth structure seems preferable, ·ou.t the foundation a.pp rs 

sui table to the constrllet ion of an Am bur sen or mul. tiple o.rch dam, 

and decision as to the moat economic structure should be 1 eft to 

the future. At the :present time it e.pp ears that an earth dam is 

the ohea.pest , . but the development of the other types end fnture 

prioea of materials may ohana-e these conditions. 

' 
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. on - Carroll p~illg Plant, Being a Suggested 

.Alternative to the Bernardo Pumping Plant. 

Estimate of coat 
carroll Da)D to Linda Vista :L!esa 

pumping Plant 
. 

3 - 250 H.P. El.eotrio J~otors conneottd to 3 
Stage centrifugal pumps - at $4,000 ----

lhl.Uding and foundations --------------------
Pipe from Roservoir to Pump -----------------
Foroe ma:l.¢o Cana1 --------------------------
Reoei nng Basin ----------.. -------~ ·-- .. - ... -------~- ... -

pipe Line - cr.rroll tc, Linda Vist 

Clearing RigtLt of ra- -----------------------
Canol, 8,000 ft. at f2 ----------------------
Dssin at end of o~n~ -----------------------Lock bar P ipe 

34" X 3/16" : #90 - 57,500 lin. :ft. 
5,175,000 lba. 
34n x 1/ 4" x 116 lbs - A,OOO lin. ft. 
464,000 lbs. 
Total 5,639,000 lbo. nt GOp in pl~ae ---

t~ Valves and Spooitils ---------------------
Trench ing and ~cl~illin; -------------------
High Servioe Pucp - 75 H.P. 

Electrio Motor and Centrifugal ---------

1 ~ overhead ----------~---~-~----~-~-~~~-~~-1 

Total -----~~----~--~-----~-~---~~---~-~~----

Operating cost 

Data. 

power - 660 K. VI• - 24 hours is 13,200 X. w. 
hours at 1-114 -------------------------

Labor - 6 men at 3.00 ----------------------
aste and Supplies --------------------------

Depreciation & Repairs - 16-2/3% ------------
Interest on 22,200 at 10% ------------------
Tax.es ...... --... - .. - ..... ~ ....... -~ .. ~ .. --.. -----·--~- .... ---.. --

t 12,000 
4,000 
3,100 
2,600 

500 

1,000 
16,000 

3,000 

338,340 
2,600 

22,200 

4'1,000 407,840 

-
2,000 

64,860 

$496,900 

166 per 4q 
16 " 
10 " 
10 " 

6 " 
1 " ----

n 

Yearly perati~ ooat 

Pumping Plant at $207 por dsy ---------------
Interest at 10% on system, exclusive of pump-

ing plent (474,700) --------------------
Depreoiation 4% -----------------------------
Taxes $2 on 1/3 value -----------------------
Operating and Maintenance -------------------Booster Plant for 1/3 of water, at $20 per 

day for power and all charges ----------

76,556 

47 ,4'/0 
18,988 

3,164 
20,000 

7,300 

$1'/2,477 

The annual amount of wa.ter pumped is 3,650,000,000 gallons and the 

oost per 1,000 Gallons is 4.7 cents. 

Carroll - Linda Vista using Redwood Pipe 

Cost 
Pum.Ping Plaut, For co Ma.ln EJ.Ui. Oanal s.s before 
Booster Plent aE before ---------------------
Red'WOod Pipo (instead of Lockbar} 

57,600 lin.ft. 34" R.Pipe at $2 $115,000 
Sn~ports and grading 11 reiles 

at $1,500 ------------------- 16,500 
4,000 lin.ft . ~.!i ip e {3:1gh 

9,000 
1,000 

$ 42,200 
2,000 

Heads) et 2.26 --------------
Btpports ~~d 3r s iing ----------
Trestles 3,000 lin.ft. at $1.50 4, 500 146 1 0(}() 

. 
overhead -----~~~~--~----~~---~~--------~---- 28,500 

Yearly Operating coat 

pumping Plant at 207 -----------------------Int erost 10%. on system, exoluei ve of pumping 
plant($16V,990) ------------------------

Depreciation ~ --------------- ----------- - - -
Taxes 2 on 1/3 value -----------------------
Operating and Uaintonanoo ---------------- ---
Booster Plant ~-~--.-.-~---~--~~~------~--~-~--

. 
21.8,100 

76,666 

16,'190 
10,0'14 

1,460 
2(),000 

'1,300 

3l ,l '19 

~he axmuaJ pumped ie 3, 660 million gallons or the oost p 1,000 

Gallons is 3. 6 o ante. 

'I 
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Answer to Quest ion "D" 

The Field cost • exolusi ve of oontingenoies, of Pamo Con-

duit, 28.3 miles long, is variously estimated as follows: 

Post ~ 1912 ------~~---~---~--~--------~~--~ 
Hawgood ~ 1912 ---------~~~--~-----~-~~----~ 
err~ - 1914 ----~--~~~---~------~~~~~----

O'Shaughnessy & Lippincott - 1915 ----------

AVerage --~--~~~--~-------~~----~~~---~~~-~-

$896,550 
918,232 
862,000 
891,200 

~ ,000 

:Because of the close agreement with the average anl. 
eir~ in possession of the dsi:ai.lR, the Post Estimate has been 

accepted for fiela coat. 

Field ~ost Entire Pomo Conduit ------------- $896,660 
.Deduct 'lower 14 miles e.s given in ~' estion A 521,700 

$3?4,860 

Construction Roads ------------------------- 10,000 

overheaa 1~ ------------------------------- 57' 760 $442,600 

; live~aion ~am a t PnffiO site B ~ ld necessarily 

have to be of conoi'~t.~ ov~rf~J 1 t~ 1 e. .1.. h9ight c·f 50 feet 

above stream bed is edo~tel cr to olc ~t.io~ 900 above sea, 

and 10 :f~et a 'hove the otttlot of Pe.rn., Conduit. 

EStir".ate 

11,600 cu.yds. ~onoretg at $6.00 -----------
Excavation ~or De.m - 4,000 ou. yd. a.t ~.oo--
n c~vetion for Trenoh 1,200 cu.yd. a.t ~ . 0-
Gates -~---~--~-------~---~------~---~~--~~
Overhead 16% -------------------------------

69,600 
4,000 
1,800 
3,000 

11,600 90,000 

t 632,600 

ALternative Wood Stave Line . 

from Pamo Dam to Bernardo 
----~--~----~------

Diversion Dam aa bafore ------------------------
Pipe Line 

14.3 miles 32" wood atave pipe as follows: 
1000 lin.ft. steel pl~e oyphon at $4. $4,000 
1000 n " " $3. 3,000 
1000 " Redwood syphon at $2.25 - 2,250 

73000 " " pipe (not over 
70' head) at $2.00 ------------ 146,000 

Grading and supports, 14.3 miles at 
$1.500 say -------------------- 22,000 

g 

90,000 

~restles, 10,000 lin.ft. at $1.60 ------- 15.000 192,250 

Overhead, 16% ----------------------------------- 42,350 

324,600 

Another lt~~native 

It may ue auBgested ·hhat e red oo~ pipe line might be 

ext eneded 5 miles to eVarnel,. Power House, which would eliminp.t e 

the neaeesity of the Qiversion dam at Pamo. 

The cost of such a pipe is as follona: 

20" Rodwood pipe (sufficient to convey 10 million 
gallons at the increased grade Warner to Pemo) 
26,000 ft. at $1.36 --------------------------------

6 miles of grading and s ~ orts at $1200 ----------------
2600 lin.ft. Trestles at· ~· 60 --------------------------
34" wood stave pipe, ~o to Bernardo ------------------
overhead, 16% -------------------------------------------

35,100 
6,000 
3,900 

192,250 
35, 650 

t 272,800 
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Notes on n~ al Oharges of Preoeeding Costs 

Pemo Diversion Dam to san Clemente, Standard Conduit. 

Interest on $1.132,600 at 10% ------------------- 113,260 
Depreciation, 1~ -------------------------------- 11,326 Taaea, 1/3 value at 2.00 per $100.00 ----------- 7,650 
Operating and Maintenance -------------------- --- 20,000 _ __....;._.,...;, __ 

• t 152,136 
The Warner Water will amount to 22 million gallons 

daily or 8,030 million gallons per yee:r or 11:a oents per 1000 gallons. 

Pamo Diversion Dam to san Clemente, 32" Redwood 
Interest on t924,600 at ··1~ ----------------:---- $ 92,460 
~reoiation, 1~ on 703,500 -------------------- 7,035 
~reoiation, ~ on 221,100 -------------------- 13,266 

Taxes, 1/3 value at 2.00 per $100.00 ----------- 6,164 
Operating and Maintenance -- ------------ --------- 20,000 -------

t 138,926 

Warner Power House to San Clemente, ·with 20" and 34" Redwood 

Interest on $872,800 at lQ% --------------------- t 87,280 
~reoiation l~ on $600,000 --------------------- 6,000 " 6% on $272,800 --------------------- 16,368 
~a es on l/3 value at 2. per $100. - ----- ------ 6,818 
Operating ana Maintenance --- - ----------~-------- 20,000 _--.;,.;;..-.;;; __ 

136,466 

( 
{ J 
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Comparison of Above to ·Determine Relative Coat per 1,000 gallons. 

Oapaoity 

Sohane 
Capital Annual Million 

ExJ>endi ture Oha.rgea Gals Deily 

carroll to Linda Vista 
Mesa. 
(a) Heavy Steel pipe 
(b) Redwood 

Eernardo Pumping to 
san Clemente (Exc-

$496,900 $172,477 10 U.G.D. 
218,700 131,179 10 n 

Cost 
per 
1000 
Gale . 

4.7 
3.6 

luding San Clemente 
Reservoir) --------- 644,700 213,428 10 "(a) 6.0 

Pamo Diversion to 
san Clemente Valley 
standard Conduit 
Pamo-Bernardo ------ 532,600 
Bernardo-San Clemente 6001000 same 1,132,600 

34" Reb ood Pemo to 
Bernardo 
Pemo-Bernardo 
Bernardo-San Clemente 

Warner Power House 
to Sen Clemente 
Valley using Redwood 
Line to :Bernardo 
Power House-Bernardo 
Bernardo-san Clemente 

324,600" 
600,000 
lj2i.600 

2'72,800 
600,000 
672,800 

152.136 22 "(a) 1.8 

138,926 10 n (a) 3.8 

135,466 10 "(a) 3.7 

(a) 14 miles of pemo Conduit for 60 million gallons. 
(b) 28 n n n n n n " ~ 
(o) oost per acre figured on basis of l aore-faot per aore 

or 1 K.I. for 10 acres. 

Annnel 
Coat 
per 
Aore(o) 

$15.40 
11.80 

5.90 

12.46 

12.15 
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General Review 

so far this report has oonsidered only those matters 

suggested in your letter of the 28th ult. bllt before aloai%]8 the 

discussion, we wish to call attention to some general feat urea of 

the Vo1can Problem whioh should have oarefnl analysis before 

wrk is initiated that will control definitely the fu.ture 

construction programme. 

In such an enterprise as you contemplate, the moat 

advantageous development is one that co-ordinates the power. 

agricultural and domestic supply possibilities. ~he acceptance 

of a proposition superficially attractive, promising immediate 

returns, has oftentimes seriously abridged the development of large 

projects. One seoond foot continuous flow equal to 50 miners 

inches or 640,000 gallons daily has the following approximate 

values for the various usee. 

A second foot falling 1500 feet, which is the maximum 

power head ava.Ue.ble on the Volcan Systsn will develop 8 x. V/. on 

the Switchboard , having a commercial. value of . $20. per x. w. or 

$160. annually. 

This same quantity of water devoted to domestic· purposes, 

sold a.t 10 cents per 1, 000 gel.lons, yielding a net profit of 4 to 

8 cents, will at the lower figure net about 9400 per year. 0~ if 

applied to irrigation 736 scree may be oared for and assuming a net 

profit of 3. 60 per a ore the anmu(l return will be about $2600. per 

year. 

I 

12 

, 
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:ror :ror Domestio. For 
Unit Power Use Agriculture 

one Second-foot $160 $9400 2600 

One Million Gallons Daily 248 $14600 $4000 

One !liners Inch $3.20 $187 $52 

This paragraph is written as a word of ceution and what follows has 

been prepared in order that you may have at your disposal. as 

complete a resume as our limited time will permit. 

The previous estimtes have been baaed upon the 

assumption that the proper development involves the transfer of 

the Warner run-off to the drainage area. of the Santa Ysabel. 

Such treetment involves expensive tunnel construction at the upper 

end of the system; the line is close to and parallel with the 

logical diversion from Sutherland; the water ultimately reaches 

one locality thereby limiting the market. 

AS a matter of faot a reservoir at warner's with elevation 

2600 is well loaateo to serve Bear Valley, Escondido, Sa.nHarcos, 

Vista, the Coast, San Bernardo Valley and Linda Vista Yesa at such 

elevations tha.t power plants may opora.te under heads of 1000 to 

1600 feet. The Sutherland reservoir dominates in the same manner 

Ramona. Valley. Thus the Voloen system controls all the rea1ly 

valuable irrigable land in the County on the westerly slope. which 

emphasizes the importance of deter.mining the most economic development• 

Furthermore the reoent report upon the safe yield of the system 

indio at es that none of thee e areas need suffer for at er. ~o abo 

the possibilities consideration of the following plan 1~ invited: 

:Build Warner dam: Transmit the stored water through 

San LUis Rey to the Escondido diversion, thence through Escondido 

ditoh to the Escondido reservoir. :Below the reservoir continua 

with· about 2 miles of oonor te pipe to a favorable point for 
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dropping to el eve.tion 760* on the Escondido plains; ·thenoe 
£ollow supporting ground on the westerly slope of the San Haroos 
Hills to Carroll reservoir; Siphon San Dieguito Rive1• and oontinue 

with concrete pipe to delivery point on the Linda Vista Mesa. 
By such a plan the works will have a capacity of 20 M.G.D. to 

Escondido end 10 H.G.D. beyond, all delivery being by gravity 

flow. Estima.t es for the in~ g ration of this plan aro given 
belo • 

~o er Possibilities 
While this plan is probably the most efficient for domestic 

purposes and egriculture, the power possibilities snffer but little. 
A power conduit from Warners to a point lot miles below will allow 
a drop into the Escondido ditoh of about 850 feet ana below Escondido 

there will be a fall of 630 feet, making a to tal head of 1480 feet 
which is but 20 feet 1 esa than the.t no:w proposed at the Warner Plqnt. 

These plants oe.n be ins"!i13lled in the future without interference with 

the operation of t e snggostad system end as the po\Yar feature should 

finance it3l3lf, tn(' cost hss not been included in the estimates. 

Objections 

The only apJ)e.rent objection to this plan is the 

responsibility which may come to the Company from the use of the 

EScondido System. • This however, should not be vital for if the 

ttme ever comes when the oost of using the Escondido works owt-
. 

weighs the advantages, parallel routes are available which are 

perfectly feasible. 

Other Irrigation Charges 

1/0r your information the irrigation rates now in force at 
several localities are tabulated below. 

I I 

., 

rri~ation Rates 

Sweetwater Company 

Ouyamaaa Water co. 
1912-16 
1917 R.R.Oom. 

Oceanside Mutual Water co. 

Riverside 
General 

HEillet 

Mulholland, 
l?ractioel Rate 

per 
Inoh 

$60 to $'10 

Approx. 
Per 1000 .Anmlal Charge 
Gallons for acre 

2 aents 6.40 

7 
2t cents 

3 cents 

tl2 
6. 30 

o. 
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