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ESTIMATF. OF COST ltovomber, 1912. -- -
\'/flrner-Pomo, 

Oash cost of works,oxcluatve of 
wnter r1ehts,lanrls ~tYl f1n~nc1ng, $1,118,000 

l'amo-Lind.o Project, 
Po- 2,096,0 

• 

PoWfJ~' 3r.''C• i\.W.- net 
o_erat1nt:: earnings 
capitalized :tt 10$, 

n n.r:. u.~ J. 
$261,000, 

"'2 "1 ~ , l.• 

tla ter 52uU Miners' 1nct1es 

, 000 

(durtne irrigating neason) 7,soo.oJu 
$10,410,000 

Sutherland and Santa Maria Aux111ary 

cash cost of Wol'ks, do as above, 

Product, 

Power 1500 K.Yl. -net nnnual 

$3, 21·1, oo 

$B J 0 I 0<.\J 

operattne eftrn!ne;a,$133,000 9 l0$,$1,330,ooo 

Tlater, 1000 Miners • 1nc11os, 
(Irrigating season) 

SUlf:ARY 

Oash cost of works, do. 
RenUlt1ng crentod vo1uen, 

Es:ttmn to of cost of Inl t1n1 Inc t~lln tton 
of tho Warnor-Pflmo and Pa:no-L.V.Projects 

" nlone- aash c~st oxc1us1vo of w.·R.L and F. 

Warner Dam and OondU1t, $540,385 
Powor Plant, $251,920 
50 m11ea trnnn-
mtsston 11ne,l~2.5vO .111~no 

TomP. oonclu1 t fJ~om powerx Plant to 
hend of Pamo-Lintln v. Oon(l U1 t, 4 .m. ' 

$2,830, J u 

$4,014,000 
1 .. C)40 'JJ 

.l,u ' 

so,oov 
Pamo Linda V1stn Oon1.u1 t, .. oot: on1ng 
greater· part of cement lining, 
Part of snn Clemente Resorvotr , 
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( Bl'OUFSh t forvr rd) $~, 898, aos 
Eng .legal o nd sundry expenses And 
con tj ngenc1ea, A f; Prox. 15~ 284 105 _ __.;::;.;:;...;;;.._;~..::....--

2,183, J 

The l'larner-Pomo- Pnmo Lindo Vista works Produce n1o.re 

39 0.0 K.W. (saoo u.P.) and deliver 2200 Minors' inches 

continuous flow to Lindn Vista, 1em seePage and eva}2-

orntion losses. seo[J age 20rp to 30$,lenvir..g about ~600 

M.l. continuous or 2000 to 2500 11 durine; irrigating 

season, which Willtrt kc care o:r 20,000 to 25 ,000 acres 

o:r orclm:rds if not cro p~d between the t1•ees. 

Warner Pamo HYTlrocloctrlc .. -
s to.rq I!O Re ser~to Lr o a t ttc u.:->PG .. rr · t n ·. !'! J .... ·:, '11·· 

..) . !l LnJ.n ! t i . tivP::~ ~ c.·t• i::iP !l~ · 1.'" t ~ •:'I f d.:..o 0 · "'1f·t~ 
grea t floods, Data obt~ 1uerl more o:r lc:n~ :~o:- 7 ;..- o:cr. 

,. " clost:l~t _:.r:t : :.../~ yenrs 
\'.'h1cl1 justify an avernac net d.1scllPice 1.nto f cl"ebr·y or 
~JoWe1· Pl(l n t of 4·1: . 6 c • r . n • ; ,. 1 th , :c-:r:- t.:. c ... '1,"'1\' c:t~ :. t ..; • : • 
cf ~~3 ':'f :: . •; .; 11.18 U:: f,,,. r·Y :.h':--:c nut~'L..t. 0:. 'r r-:tc, of n:. 
nvcrage dem"~ni factor of 30'/J of ntatto 1 c~tPUcl ~...,, tl'n 
tnf! it.!l:lat.l·) ''\. n · ·~; h'·.t \!•) t _· ~. ":>< ~ ·.\-.)J tt ·:'~J·l 
' l 1 ;lV1 j 1~ "' tl t r! (' .. J '• ,.., ·1 ' '' 1 · ' • •: ' ' 1' • t ·l· I • ' ,.; J' - I i 'lJ ll._t ,.. 1.J • ' • • \ • o .I 

However con:llU t B hnvc )(~: ·ll <'ic:·i i..:: nJ> r~ "r1:Y' 
t.n r.r- oo r· . \':. 1n~~ tn llP t!on. 

::'ojcr:L ··;cr.r: i.t' t~· oi' 
•"' ...~ ... .j .. 

J." ~ ..!. t' " ( \ (I!!: ----- - ... -

- . , i ~ ,, (": l "1 " 1 ·, • .. . • ...,. ·--- ... "'-» -
....,...., r •. • 

• • l ... . 
.. ... . 

r ,_. r! C •"" r• \'1 .... 
I • '- e J e .. ~ e • .~.i. t 

~ :. 'f ; ·.· • 1 \ ·.··, ~-. "'\•, ( ) • '. • • • ' •J l. •) - -- • , "' 1:"'·· ... • ... • 4 

1 ncl ... ::, ·Itt'~- , t•('~ 6 of 1 E t., :f'C·l t. • !...2:10 • ::...~ !.. J (1} I (,:. 

50 miles oi"' H. ·':l. trnnr..11no :•t ;. ~otl' J 
f~C'f. t CJ' :: ·l,ll C . (l(\0-(~C)lT l.Vl (j' : •. }: .r;. "" : t:~ ~. 

( ... , . , .. 
Ttlf. j:J} 01 .~rtt '.f. ('n!l\H l r~ l l)'.-.· lUB f:l.Oi r1 O.t . :· :'~ i 11 

OH l' ~nrJ '4 .. ,c.v· oJI 'l 'i 1'\.:l,• l'~ >t'·n:::~ .··, :L'C: .lJD 1:tr:. l1 !J:t • . t:i<t. t':'~ 
i:1 i'... '':': , .. t. O!\ i ·Onci .... .qnf:l. ~.t kin~ fu ~_d , l:. I?~ t 11 .. 0 "~·~d •! \1 ' .. .,., •• 

$61,000 • 
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F! e l •l or Lfnrk o t -

$uP:}ly1ne •io mr:~ t1c 1ncilt r. t.J·1~! l :-· r:d mun1 c1YJa l :requirt~nrnt 
in (llKl ttl'ou nr.l ~r!n l>1ec.:o , EE ot.r.l i do, 1 Cl W!:c , Oc:c~J.r ' lr} c : r-c:~ 
c) tl.:< r Plt' cl : ~ r ~t '·j fc1· P U.t1LPinc oi i l'J tL' tlnt.. \ .~ t :1 01:: l:..Jr .. ~ 
r.l:!..l tl-::. hnvo clOf1c1ont s u.:t•fu.oe ::n.WPly but und <:·J'J.t!i'-: :~- v~ 

c: :t·l ~ ~t r· t:;·" tc . 

on:· u tPt1on of' Power f or PUIP.P1ng 1 s L bo1;.t 
ovary 205 M. I . Der :fo :1 t or 11f t , or 1n uverr. er:.. 
l }: , P . to f·tov..t ~0 ' ' Cl'CS . T!"G oJ··~1rte.J·y r:l~ :~rce 
Pl.l!tlP! ng i n 2 1/n to Sr/. £Jer E . -ri· . hou:r. 

l Y. . P . ~ 
!" C! E r. L:;E· 
for 

! he r evenue es t lrJu tee. 11ue teen r r:r1 ve;.. r, t iJy 
otili t t i ng tlle P anP1ne fie l d urrJ t1S t1ma t c'j on ~ . : Y<':r ·:· . ~: .H . 
for WhoJ.eR~ lin£ to 0.t r;t:r1 .::1: t i11 ··· .' OJ cr:-~1 1~ • 

.4"-, 0, .L .!. •• 
l he Tiar nor Pamo 1e the hYdl.,o Cl '"'C t l"i e P~'ojc r.; t; 

h<l·c· t~~.o \'!r. t ··,: Pass es int o the ?a mo -~.T., Wh1 c1! 
convcy·s 1 t to t1.e lr ~lt: cc;; oi' U C(· • 

- •• , ;--· · -<Ill .... ... ~ '-"' t. ... . . /) " . 0 ~~ 0 I - rt 0 • r> ~ l' • ,-,. '1 " , ' • ' • ·, ~ t >I ., 1 " 0 ~ t, .J • • • .... • "- .~.. - ... .! ""w i..'" .__, .,J\ • • . • ... .-..J ._, •• • 
'1 .. ,.._ . .. . ! . • 

• ,.... . .. , l • • 'l r •• t l • t ••1. , -·,)· - • r ~-if~ · ·. • .. . 1 • • 
.~~ . ...• ... ... - ' ........ ' . .. . ' . . . .-, -·· -· 

l 57 , 000 ocre ft . ce . .v. covor1n: 4roo c.c:t .. :; .· ( $cc 
1 or c ,-c 1. 11 .L"'1c 16. book) 

. .. . -Flo oJ: Ol R f. r .·oil"· 1S tl P0D11 cf :::r. 1:(~ ;: 
o:"' [• 1 , l •\ 1: 1 o-,· , \l(.;j' 'f ~ . .• t ! ~ '";'( n· . -~1- i' 

- - • - .... .... • ..... • .\. ... "' • - • - - .• • •.J· .,. . ....... 
_.... . .; . 

• Dam of oart.ll 
3 30 1 

,.. 
•. 

.. o·. , ~ · . - ... •J•. j I '') ·' t ' . • ..... .. ~ . \. . ... • f . -

. . , 
" ' 

{ ... .. " . • ,, 1 . ' . \ ' 
~ • • I .J:' • 

, ... 
• I. 

: . .,). -. 
ll t ~ ... : -~ l or· 

n nd. .tj_a. 5 for the J.nwnr t t\'O 
• '• .... , ,, -1 .... ,v 

t ·t -,vl ,.. • •' l J \.,. . t...,.A '• • ' • .. 

.J ' ) 

... . ' . • J 

l , 

• 

- . ( . . 
..,) . ~ ...... . 

, , \ .>· . • t '11 .1 
L "' "'- .,. - ~·f ._. , .~ ..._ , 
.. , • \.1 ... ' • • • • • .I 

·-·1· . ,.. 4J.r. • • l·: ... J. f) • .1. \''i rl ,~ ' '\"' ' :I ' Q • ~ .. • • •• I \. IJ • 
... ,..,, , .. a...• , r,,...,.. , •1 1•t' r,·• : • ... "1 
t ' · I \ •- ..... \ '- '• • • • t • A • 

~ (. 85. 

O'"'' l C"' ',:l " t:• . P t,·•··.·n ·. I v:r 11 
'-' .L .1 • ' .. r ·' .. . • . ... .. 

· ~J'Oll _1, ~ortton t.O ~ :: t ·: r: t • :" :J /3 •) ' ·p {. J. t' 
"~.~ · t'"€ OJ.."' f:l 1 1 0\.-:·tP~l 1 m:- .:i.·\- : t>l :; , '· ~~ ~ :·.t: ~ 1 . , .. , \}"1 ,, ' • . , 

"',) ... 
• " 1 ·. l · . I • • . . . • ' L • !\.,_ ' t. • ! • • • • rna tHrlft 1, r:o that PlUlD of m ttU':.! 1on 

A. • lil JC ... 
•'l t· J : l t ;t I • ., ( 11• t C I, I lC . ' \. I {I I • w -. .. ... 

·• t l l s- "'·- "C .. :. r. 1 o:r ... I ' I - "" •• 

i 1 - • '"':t 
. ' . l ' 

. -l_ . • 

, . ~~ · · . ,~ 
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GoJ•l nutho:rl t.~· for lu il(lin~ d.:tiilS 011 nnnd, ,'.1. tr!· 1r. 
.. o t ':. Ln t ·, 'r. ll; · ·rt. , 1' : ·c • ---

._ .. . ._1J J • \11 ( ' ~ loo, ( ( 1]' ',','() l ( l ... -.,, J"r I lf, l • ul1 Yl4~ 0:. l. . ' '" ' 

Ol tlr ~ El' C. l ' ln 1:~ :• 
1 t! l- ;.,~ f ~ . ·o-.< 

ttu ·, r 1 r~ , ft . l ·Jr L ~ i1l c< "< ~ ll.t:: 
1 r r: o. · : l'':t·l ' . No aecltmcn'tl tion ~ 

Oonr1 t'.i t-

t : ,. 
( On .... 1 e::· s) 

E>:c • condt~ it, 

.I ... . ... . 
7 1 ·u( - ... l 

'J ,.. (" 
~ ,j 

,. 
:;p c " 

col c1•c: ·1 e l inni .... ~~.. [i' 

. !' . .... 1 : .. . . . 

•• 

t . 
~ . 

'f .. . .., 
• ·1: r s 

,- ·• r . " ~ ~ 

- '""n [' 
• • • t ... • 

Y.'t\.. 

- -·-""'-· . 

· 0 ~oE':·· ~r f?':' .f. c . f . s . \',1th nlo ,:e of l 1n ~C\.\}- Ih: . • \.17. 

. co or t~e... . 11 •• , .... ~-, , , • ~ .. .., "- - ~ - ., 

t:\...-, ) r. l. ~· uL 

~l ...... ,l . ', ..,._ 

~ c-.. ' "".!. 
.!. ,, • 

. ·,. ..\."' ~· 
t.. f • I •- o 

--:~ : 11·1. .. n -' • lo • • 

• •t\1 1 •• "0 - ..... ., , •u . .L 
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• ) ' r 0 ! lt • economic d:~. art-) tl10 wjJ.i tl· .. t · ,., :i . .... .. ;. ., ,. • "' ' ~ n" • • .. ~ • r . r :.:. f rt:<: ttE' rcrc~· scr; (' _x:cr· l1.t.J( :.:o:: . .. ~ .. ; 1 
~ "l. ~· c ocrt \'iJ. 1 t1.1 E.; :n:y . (i 1 ' to ;. F • t: . W::. t "t ~ 1-· 
Per n:n u:n and r tee t ·· t 7~. 

( Lor.r. (un t.o f1"1ct1o r. : ~ rH.I j • 

Co:· t. :;r rH: ( .. 
ooncrew ;urJ 

11 ff. 0\ 
i l"Ol 

K.W. 
JLll lcl tlt; f:OVt:J".1, L_, . ~ '• 0 1 

. d' ... '.La·1·l ... . :Jn 'l lot'~:> 1~ · .1'' LlC•l Gj'· 1~i-:; 
T-··! u 1L;.., L :1- :·~~' · l ... :)~1 1:~ ... 1.> ~).v '..Ut~ 
T: l . 

/Ott ::~1 , ;1 , 

.. 

.... 0 I • : .l.l ' 
• • • 

~ i. 5fi.('( 
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RlP RaP 1.17000 0 • 
areP.t Wl.t.ll 

20¢ 

cone t•i t, 

... 

~ • -:-1 
" . . . 

I 'J ~ ( , !"". - . .. - "' 
··- \ J ' ... · .·.rc. ~ · 

C~ ( 1 ( 0 
.. " l· . .. .:> •r \ -.• .... r __ , 

-.: • J .L ~ ( • . ...... ....... 
. ( 

steel anl Oonc:;.. .. t\ Plu.;ws 
iY: nk: : ) r=' .3 C"' c· J".l. - •.• p. r: ! l o • • ~ ~ . ~ .J. t .) 
• r::: f" ... . ,i) l ( :r o'l ~.;3( . . ~ . r r•r,. ..l.v - L • ~· • , u 

15 to ~(\t 
,, . , ( .. 

J.( 'it:" -=-- t:J • . " 3C tc 50' •• [ ( • .. . , . ,.. :-• .... "*• e I o 

... - -

- ..... 

· " .. ~t ( 1 -·· ...... 
_7;;..;;1_..8-iQ-

• . • 1 - 1 )• ( . ' . 
• I C l· ' - t I t t • l 80 IJ $J.OO 

Ocmont 11n1nc 305'CO l r: • .f"' . . ::.l. C , 

~ 1. . • ~ '• ' I f..,, I _I I •- \ 

. . 

Total Hyd:r.~Ullc \7ol .. kfl ~o Fol'C:l.~ y 

~~~(, (' 
~,.. ,..,..c 

•• :J l. J --
~ \·1 1 r r - .. 

• "': ( t ' .... . . 
23400 

BUOO 

15 3Gu 
~ ... . . 

' J • 4 .. . 
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., ..... n ,..,. . 
.., r ... ( \ 

203040 
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... I . \ . --- . ..: ... . - -
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33790A - -
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\,'ct(.J · P·"'oCnct \t( ~.<.: i~ ~· ;...'l Et <. • • f ·[ . o~ Z.t~O l~ .l. rf t:r 
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l.tn no rc.· ~,. , 

------. 
Fixed ch~rges, 

$13e7soo :: ao 
--------'\ 

- lllSOOC Const. cof·t 
11Cil500 foj'' ,,,r-- tr 1' :r1~1 tn r :;.c.l. r or ~ :J·, J[..( 1. 1c:..; 

$:.: E(•C.·C·(\;-

· ~::. r· r·C ' (· _, .. __ ---
--------.. 

~--------------.... ---------·----
61!626 _.../ 
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. 
H.HAWGOOD 

CONSULTING ENGINEER 
H.W.HELLMAN BUILDING 

Los ANGEL.Es.CALIFORNIA 

:Jr. Ea. ..i!'letcher, Secretary, 

Volcnn ~ena & Water Co., 

San Diego, Cel. 
1 

~eer ~. ~letcher:-

M. A.M, eOC.C.L 
•uHaT,C.C.I L.ONOOH) 
................ , .......... oc. 

July 2nd, 191:;. 

Enclosed please find the followqng documents for your 

attention in connection ~ith the application of the Volcan Land 

& nate:.· ~o;o· .. ·,·any for e. final water :po\7er permit for the Warner-

:Pamo Project. 

,~ ~oro of ~e~olution of t~e 3oard of Directors adopt ing 
- loce.tio~ and designs. 

3lue ~rint of location end copy of field notes for use of 
3oerd. neturn the latter to me as. early as pos;:)ible. 

. { ~t i s unne eessary to send the designs end estimates 
of ~ower, Tihich ere matfters of detail.) 

/ / Application i~ triplicate to be attested by Secretary. 

t / / 
/ , :,/ 

'/, •.-" / 

~zhibit J to be attested by Secretary. 
~~hibit K t o be prepared by Secretary. 
~bibit M to be attested by Secretary, and to be 

.... r. ·letce.l:f, Yise l:'resident, for execution. 
sent to 

Also enclosed, plea3e find such copies oq are necessary of the 

above do cuments, ~ith notation as to their disposal. I t is necea-

3ar7 that these papers be sent to ..... r. !Jetcalf with the utmost dis-

ratch, a~d that after he has affixed his signature he send them to me 

b y t he next wail, nnd upon their receipt I will ta}e care of all 

t l·e rest t lw.t may be n ecessary o.~d make the filing •. 

.. 
I 

• • .. • 
Cll 
z 
c 

• 0 .. 
• 

& • • • -Cll • • 
• • -.. .. 
:II 

• a 
0 
0 

• 
0 
0 
0 
CJ 
J 
"' X 
• 

:1: 

I wou.ld sU8"'!0:-Jt th::.t yo·;. telegraph : .~r. : .. etcalf that 

that hhese :papers nre comin8" a.nd ~Quire his irnmedinte action, 

for if the Co .l!JllnY fails to maJ:e the filing on or before the 

date described in t r.e Prelimi~ary r ermit, they nre barred from 

aki Y fl..linrr ..co.J.or one yee.r, und there is no time to lose. m . ng en !..) 

~ours very truly, 

.M./t/7~ 

• . 



r 
1 

I 
• . 

~r. H. Ha,w8ood1 
H. VI. Hellman Bldg. • 
Los Aneeles, Ca+if'. 

Dear Sir: 

• 

July 3rd, 1~13 

We are in receipt of yOl\r ~etter ot 
• 

July 2nd. together with encl.oaurea l)f:trtaining to 

the :final governmC)nt; permit to the Vo1oan LSUld &: 

Water Co. The doou~nts ~ere immediately signed 

ani sent by speoial. mail to :-1r. ;..retoalf' with vonr .. 
instructions. 

• 
Yonra v~cy truly, . 

Ed. l"letohP.r Co. .&._ 
Per 7.#? &~"' 

E:lJ 

• 

• 

• 

• 

• 

H.HAWGOOD 
CONSULTING ENGINEER 

H.W. HELLMAN BUILDING 

\ Ur. !4:d . .L!letcher, 

San Diego, Cal. 

Dear ~r. Fletcher~ -

• 
M . AM.aOC.C.L 

M.tHaT.C I:.(LOHOOH) 
M, AJ4 , rtV. I:HO.AsaOC:. 

Los ANGEI.Es,CAI.IFORNIA 

~ arch 25th, 1914. 
0 

Re- che ckin.~ of maps, etc. , confirms v:hat I sc.id to you 
• 

reg:.~rd_1ng the relation of the Carrol Dam Site to the Linda Vista . 

To cover the Linda Vista :project requires the IJlacjn~ of water 

at an elevation of at least 500 feet, and the chea1.est line to 

get the \"later from the Carrol sjte involves nhout 15 niles of 

conduit, a 7,000 H.P. pumping plant, and over~ miles of r.Q~ping 

main, which means that the Carrol Da~ 3ite is not a co ~~ercially 

ave.ilable source for the Linda Viata. It res va.lue, hoY;ever. 

for lands of lower elevation, up to 200 feet above sea level. 

As the riparian throush the varrol D~n ite are needed in any event, 

for either the Pamo Dam or the Sutherland D~m if the ~a~o were nou 

com truoted, it does no-t ar~ ear to me thc t there is any question 

as to the desirability of obta ininff it, the .: a re needed in an~11 event 

as part and parcel of the . original ~arner to iinda Viatu project. 

I have wri tte'l'l ::'r. lien shaY! to tl:is effect. · I tl 1"1 · it w: s a 7·1 se 
. 

prooeedure on your part to obtain options, for they ~rotoct tl e 

original project. 
Yours very truly, 



H.HAWGOOD 
CONSULTING ENGINEER 

H,W,HELLMAN BUILDING 

• .Ir. ~. ~. Hickok, 

Sr~n Diego, Cal. 

Dear Sir: -

Los ANGELE:s,CA.L.tF"ORNIA. 

"'·AM. eo c. c. c. 
H .IHeT. C.C,(\.OHDOH) 
fo4 , ....... ,.V, ItHO .A•tOC. 

April 4th, 1914 . 

Your letter of the 3rd inst, with enclosed blue print 

of record of core drillings at l'amo Dam .:)i·te, received today. 

Yours very truly, 

N-~r/Z 

• 











• 
• 

H.HAWGOOD 
CONSUl..TlHG ENGINEER 

H .W . HELLMAN BUILD1NG 

H . AM. eOC.C. ~. 
H . INeT.C.Il, (L.ONOON) 
H . AM . .. V. I:MO.A.aOC. 

, I 

Col. Ed. Fletcher, 

San Diego. Oal. 

Dear Mr. Fletcher:-

Los ANGELEs. CALIFORNIA 

April 29th, 1914. 

! have been turning over your idea of tak.ing the Warner and 

allied at era to San Diego through the Cuyamac·a l'lume. The 

project ia all right and feasible, but I think there is a better 

plan. The difference in cost between taking the water to the 

head o~ the Cu7amaca ~lume on the San Diego RiTer, 45 ~ilea from 

San Diego, or taRing it .to San Clemente Canyon, 8 miles from 

San Diego, would be insignificant, and it is eel~ evident that 

water 8 miles awEq is better tban water 45 miles sway, even 

though a pipe and :flume line e%ists over the longer distance; 

further, the Mesa Reservoir at the San Diego end o~ the CUyamaca 

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

would have an elevation o:f 625 feet, both reservoirs being prao-

tical17 the same distance :from the City UniTeraity Heights Reser• 

voir, which has an eleTation of about '50 ~eet. The 140 :teet 

higher elevation o~ San Clemente over Mesa is a material advantage. 

As a commencement about 2,000 inohes of water, which is equi-
valent to 26,000,000 gallons per diem, a sufficient supply for a 

population o:f about 18o,ooo, could be delivered into the San Cle-

mente Reservoir at a cost approximately of tl·, 750,000 for the works, 

2 

exclusive of coat of water rights and rights of way. The coat 

of the phJsi~al structures would thus be about $875 per inch, to 

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

rights, eto· Los Angeles Aqueduct water will cost all told over 

$1,700 per inch at San Fernando, 20 miles from Loa Angeles. The 

possibilities of the San Clememte proposition show up very favor-

:ably in comparison with this • • • a 
• 
• 0 

. 
The quantity of water 

~works from time to time as 

could be increased by extending the 

the growing Oittr~needs . might require. .. 
~and in addition, when the proper time came, 4,000 to 5,000 horse 
II 

• t d d d livered in San Diego, or any other ;power could be genera e an e .. 
J 

!point 
I 
0 
0 

of equal radius, at a cost of about $250 per horse power for 

ciPlant and transmission line. Taking the water to the Cuyamaca 

~!lume would reduce the quantity of possible horse power about 
~ 

~fifty per cent unless there was multiplicity of plants. 

In a general way this covers the situation. I have not 

gone laborfoualy into all the details, but know full well that 

if that task aho~la be undertaken the geperal figures I have 

given would be more than sustained. 
Yours very truly, 

./V.~-7' 
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H.HAWGOOD 
CONSULTING ENGINEER 

H.W.HELLMAN BUILDING 

M. AM. •OC..C. L 
M.INaT. C C.(LONgON, 
M , AM. ,.y, I:HG.Aeaoc:. 

Los ANGE:LES, CALl FORNIA 

June 19th. 1914 • 

' Col. Ed. ~letcher, 

San Die go, C9.l. 

Denr Mr. Fletch e1·: -

The three copie ~ c:• f my 1912 report will go forward to you 

Monde.y next. 
I have about completed my studies of the water data col lated 

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

t~~ewrjter and draughtsman very soon. 

The quantity of water which can be developed at Werner is 

purposes, whicl1 

limited by ycur offer to the City of 2960 acres for r ese rvcir 
'1.. , ~No Q'a.,·J 

givos~a storage capacity of 78.~10 aore-feet; 

to develo~e Warner to ita full extent would requ i re a rescrvo1 r 

of 100.000 acfe-fect capacity, calling for a 90-foct dnm, and a 

flooded area o£ about 4,000 acres. 

I find the possible delivery from an 80- f oo t dam would be 

equivalent to a continuous f low of about 15§0 i nches del jvored 

through the long tunnel i nto the head of tho Temesoal or r nmo 

Valley. 

The Carr ol Dam, with 30,000 acre-fee t re s~ rvo ir, i s good for 

about 1100 inches • 
I ha.ve examined the estimated coat of the Carrol-Wurner project 

($1.500,000), and consider it to be an estimate leaving l :t t t le or 
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no m&rgin for profit. 

If tbere are a.ny !)articular :points that you ·,·,ould like to 

ask cr.lest:ieona a.boat ir. e.d.va"lce of my surplemental reJort. would 

be gl-.d to hear from yoa. 

Yours very truly, 

• 

. ' ' ' . 

H . HAWGOOD 
CONSULTING ENGINEER 
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• ,' . HAWGOOD H.W, HELLMAU BUJLDING 
. CONSULTING ENGINI!:I!:R LOS ANGELES ,CALIF'ORNIA 

Colonel ~d . Fletcher, 
San Diego. 

Dear Colonel; 

July 26th. 1918 

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

( 1 ) Warner to uan Clemente , via Rodriguez ~t., ~sconaido 
Mutual Water Co's system, and syphon across San Pasqual Valley. 

Capacity 50 vee. Ft ., = 32.; ~!illion ~allons Daily. 
Warner Dam 
Conduit to po\·.er drop to Escondido conduit 

Rodriguez .r!t. 
Rodriguez !-.ower house to Escondido Dam 
Escondido Dam to south side San Pasquel Valley 
South side San Pasqual Vy. to San Clemente 
San Clemente Dam 

1; /o 
Pov:er Plant , Rodriguez I.rt . 3,500 K.V.A. S 252,000 

15~ 37 ,800 
209 ,000 

Estimated Power revenue, net ~ 61,320 annually • 

557.420 
100,000 
411?700 
809 . ~7:> z;;g, zzs 

2,400 , 7d0 
7 72 . 177 

2,d52 ,957 

2o9.8oo 
3,142,/57 

( 2 ) Warner to ~an Clemente. via Post-Hawgood 6.840 ft. 
tunnel as origena.lly planned . UO storage at Pamo. 

Warner Dam 
Conduit to power drop , Pamo. 
Diversion dam & conduit San Ysable Ck. to u.Clemcnte 
a:>an Clemente Dam 

Power Plant, Pamo. r,O 0 X.V.A. 
1~ ~ 

(! ,, 

This plan contemplates that the water f r om the tail rs~e 
of the power plant will be allowed to follow the natural 'N~ter 
course for the five miles do~m the Pamo Valley to ~anta Ys~ble 
Creek, there to be pic"ed up by small diversion dc.m. If conduit 
is desired in place of natural water- way add UI·I roximatel .. .... J,OOO. 
In any even this expehditure could be postponed until water 
demands necessitated conservation of evaporation nnd seepa$e• 
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The hydraul:io oa puc:ity of plan 2 LJ :JO .~ ·c . ft . ;·;b..!.'llCr to Ie . .rno 
~nd 80~ Jec . It. I'a!no to .~un Clel!lonte, with an init1al capacity at 
Suntu ~o!u ..r iu unu f1 ve other of the larger canyons of 40 .;ec. ft. 4 
second pi e con be loid acro~o these cunyons when noedcd to bring t 
the cupucity up to 80 ~ec . ft . at a cost of ~ 136, 000. 

( ~ ) Wurner to .:iun Clc;ncnte , Vi!:t 3ond-Elli~ 16 ,E40 t t .. nnel , 
thence same route end construction as plan 2. 

Warner Dam 
Conduit to ror:er drop , J?s.mo . 
Diversion dwo & conduit danta Ysable Ck . to 3an Clo~cnte 
San Clemente 

Power ?lant , Pamo • 6,ooo x. r .. ;. 
1, fl 

~~ 515 , OC•O 
:.,r.: , LOO 

,. b62 . 400 

Ssti.111e.ted net earnings f ~om power :~ 114 , 800 annually • 
ri 
; E9draulic capacities of plan .3 so..me as plan 2. -0 z .. 
0 
z -.. 
.I 
;) 

• z 
a 
u 
a 
0 
0 
0 
l 
< :z: . 
: 

Tla.ns 2 & 3 give 3rE:Uter hydraulic C .:' I'~City b~t\70CU .tS.!!lO ~nd. 
San Clemente than betTieen ~7arner and ramo, to provide for divorsio~ 
of water from Janta Ys~ble Creeka origi nally planned out omit~ing 
the ?uroo storaJe dam und reservoir . 

.1. 0 place plan 1 on a com_ r....reble bus is .. -;~th plan::) 2 & ; it is 
necessary to add the cost of nn extensicn from the catlet of the 
the San Pa.squal s~~hon up to the point of diversion on ~anta ?~able 
Creek, an itett of S 6181000 inclu:::iive of tl:e 15~ . Ther L. is also to 
be added the ca:pdlalized velue of the lost po,·:ar revenue ~ . .L..o:lntin; 
to~ 53 , 480 ~er annum , rthich capitaljzed at 101u is .., 534 . ~00 

Comparin~-on th~~ be.$~S r;e,., hav;_; )', _ =' _ 
Plan 1, -:;; , 11,2 , L'J7 + C18, \.C'O · :J.:.4 , oOO -
Plan 2 , 3 . ~78 , b50 · 
Plun 3 , 

In comJ:u.rinp.; plan ; with .: lan 2, plan :; has to be ere i ted · ith 
a saving of 9 , 590 ft. in li:nsth of conduit. he saving in up~· ~.:cJ.... 
of this length of conduit would not be sufficient to balance the 
interest on the lD.r3'er. inve~·tment. In the even ,l:ov;c er, fa 
decision to use \'O d stave pipe between riarner nnd the head of tho 
Pamo pressure pipe the saving of 9. 590 feet in len th, to~ether 
with the saving in u:kcep, would robably fully compeU3t!te for·t .~.e 
additional investment. 

With tho element of time entorins into tl1e quc~tcon t he diff-
erence of time betw~ ~ri~~~a 6 , 4SOft. tunnel,and a 16,640 ft. 
tunnel pln11~ would ~vjt ~ ~e hion . .For even v:ith tee use of a 
central WO r k: ng shaft t e {)nger tunnel \'OUld require f : fty to one 
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hundred 1 or cent long·er time for com1Jlet 1 on . 

~111 the forogoinff estimuto:-; u1·c com}_;uted on tr.e high unit 
pricus which now porvnil. 

Yours very truly , 
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H . HAWGOOD 
CONSULTIN G E N GI NEER 

H. W . HELLMAN B UILDIN G 
LC'3 AN GELES.CA LIF"ORNIA 

Colon31 ~d. Flotoher, 
San Die o. 

Dear Colonel: 

July 26th. 1918 

I atb~it the following ostimat eM of coat of con-
_lruotion as r eque s ted by ~;our latter of t/ e loth •. i nat. 

( 1 l ~'ia.rnor to ~an Cleroento, via Rodri e;'. :.It., ·~aconc1ido 
·:l' tual ~ater Co's ystero, _n,l dyphon aoro,;s san Pr; aqunl Valley. 

CuJacity 50 :)ec. ~t. , = ;2.; "fii ll ion ::allon., Daily. 

":nrnr:r Dem 
Condui t to pc···er drop to ::scr,o;;dido conduit 

Rodriffllez ~~t. 
P.odri ~ uez :owor house to Eaoondido Dnm 
; cond1do :'Jrun to south side Snn raaqual Valley 
~outh ~ide wan ra~qunl Vy. to dnn Clemente 
.~an Clemente Dam 

~o~cr Plant . ~odri~ez Mt. 3,500 X.V.A. $ 2~2,000 
1 r, ·• ~'7 ... Boo . ~~ 2S9:aoo 

Estimated Power Revenue , net $ 61 ,320 annua lly. 

, 
•• ;G2,910 

557.420 
100,000 
411?700 
809,175 
2~9. 275 

2,052,957 

269 ,800 

( 2 ) tzarner to San Clemente, via Poat-Hawgood 6,3ttO ft. 
tunnel ua ori~anally planned. ~0 storage at Pamo. 

~e.rncr Dam 
Conduit to po~or drop, Pruno. 
Diver ion dam & conduit 3on Ysable Ck. to S.Clementc 
·c.on Clemente Dam 

Po~er Plant. Paoo. G' 0·-:0 K. v. A. 
15 ~ 

&.Q.;: 4<Q ~ If~~••••' I ~ .$ //fl.llt:ID A*1.e .. cc. ''7 

15 ;, 
576,000 

.35 . !100 
~ 662.400 

~ '::)l)?..ql o 
586 ,-20p 

1,3~7 . 4 7 
2)9.27') 

2 . 535 . 8~8 
380 I ;_g_g 

.. 2,916 , 250 

C6" ,1iOO 
:; . 578 .650 

This 1lnn oontomplatas that the ator f , om tho tail rae 
of tho power plant will be allowed to follow the natural .ter 
course for the five miles down the Pnmo Vnlloy to Jnnta Ys blo 
Croek, there to be :pio i' ed up bi small diversion dnm. If conduit 
is d• aire in plnoe of nnturnl wate r ny dd approximntely · 7'000. 
In Un:/ oven this expobct iture oould b postponed until '1 tor 
da:oandu no co ai toted oonaervation of eva or t ion und Stlepn. e. 

l 

• 

-

, 
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E.F • .No.2. 

The hydraulic caoacity of plan 2 is 50 Sec ft. \',·nrnor to Pamo 
and 80 Sec.ft. l'amo to !lun Clomonte, with o.n initial capacity at 
Santa Idaria and five other of the lurgor canyons of 40 ~ec.ft. A 
second pipe can be laid across these canyons when needed to bring t 
the capacity up to 80 Sec.ft. at a coat of ~ 136,000. 

( ~ ) Warner tq Sun Clemente, via Bond-Ellis 16,640 tunnel, 
thence snme route end construction as plan 2. 

Warner Dam ~ 
Conduit to power drop, Pamo. 
Diversion dam & conduit ~anta Yssble Ck. to San Clemente 
San Clemente 

Power Plant , Pemo • 6,000 K.V.A. 
15 % 

. 

15 % 
~·, 5b6. 000 

u6 ,.too 
( 662,400 

r!stimated net earnings f 4 om power ~· 114 ,800 annually. 

H~draulic capacities of plan 3 same as plan 2 • 

£62.400 

Plans 2 & 3 give ~reater hydraulic c ~ pncity between Pamo and 
San Clemente than between ITarner and Pamo, to provide for diversion 
of water from Santa Ysable Creekas origanally planned But omitting 
the Pamo storage dam nnd reservoir. 

ci 
0 g ~o place plan 1 on a comparable basis ~ith plans 2 & 3 it is 
~ necessary to add ·the cost of an extension from the outlet of the 
~ the · ... san Pas qual syphon up to the point of diversion on Santa Ysable 
i. cr·eek, an item of ... 618?000 inclusive of the 15;. Ther •. is also to 

be added the capdlalized velue of the lost power revenue amounting 
to ~ 53,~80 per annum, Vlhich capitalized at 10% iJ ~ 534,800 

Comparin~ on.this basis we have; 
Plan 1, :J 3 ,lt.2 . 757 + ; f 18,ooo + ~5:54,800 ~::: 
Plan 2, 3.578,650 
Plan 3, 

In oomparin~ plan :? with ·:;lan 2, plan 3 has to be credited v·itlt 
a savin!7' of 9.590 ft. in }qngth of conduit. "Phe aavin"' in upkeep 
of this length of conduit would not be sufficient to balance the 
interest on the larger inve ~tment. In the even ,however, of 8 
decision to use wo d stave pipe botween ~arner and the head of the 
Pamo pressure pipe the saving of 9.590 feet in length, together 
with the saving in upkeep, would probably fully compensate for the 
additional invoatm~nt. 

riith the element of time entering into the question,. tho diff-
erence of time between driving 8 6,480ft . tunnel,and 8 lo,640 ft. · 
tunnel plan 2 would be the selection. For even with the use of a 
central working ahafttho longer tunnel would require fifty to one 

• 
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.• F. No.3. 

hundred per ocnt lon,er time for oomplotion. 

All the fora r~oins- eatinw.tea nre computed on tlo his-h unit 
prio,a whioh now parvn11. 

Yours very truly, 

( JJl.~:ne•l) 11. _! • .: 1! ·~..: oo.n 

• 

•. 

-

• 
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H . HAWGOOO 

n CONSULTING ENGINEER 

H, W. Hr:LLMAN BUILDIN~ 
LOS ANOELES,CALI,.ORNIA 

... 

Colonel ~d. Flotoher, 
San Diego. 

Dear Colonel; 

July 26th. 1918 

.. 

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

( 1 ) Warner to San Clemente, via Rodriguez Mt •• F.scond1do 
~utual ~ater Co's system, an~ syphon aoross San Paaqunl Valley. 

Capacity 50 Sec. Ft., = 32.;; id1llion gallons Daily. 

Warner Dam 
Conduit to power drop to Escondido conduit 

Rodriguez .!t •· 
Rodriguez r ower house to Escondido Dam 
~scondido Dam to south side San Pasqua! Valley 
South side San Pasqua! Vy. to San Clemente 
Snn Clemente Dam 

15 % 
Power ~lant ,Rodri~tez Mt. 3,500 K.V.A. f 252,000 

15% Boo 
2 9. 00 Estimated Power revenue, nett. 61,320 annual.y. 

• .;; 362,910 
.557 t 1;20 
100.-000 
411?700 
809.475 
2~9. 2~5 

2,4 0, 7 0 
~72,117 

2, 52.957 

289.800 
l': 3.142,757 

( 2 ) Warner to San Clemente,· via Poat-Hawgood 6.-840 ft . 
tunnel aa ori3anally planned. NO storage at Pamo. 

Warner Dam 
Conduit· to power drop, Pamo. 
Diversion dam & oonuuit San Ysable 
.San Clemente Dam 

Ck. to S.Clemcnte 

15 % 
6 ,o ~o x.v.A. ~ 576,ooo 

15 tfo 86,400 
Power Plant ,. Pamo. 

~ 662 ,400 662,~00 

&ai.u•'UI ~ ~u .. ~ .. , ..J-4/I~,libDa ... · .... ~. $~3,578)~-~-
ThiS plan contemplates that the water from the tail raoe 

of the power plant will be allow\ld to follow the natural w ter 
course for the five miles do\nl the Pnmo Vnlley to Santa Ysable 
Creek, there to be pioKod up by small diversion dam. If conduit 
is desired in plaoe of natural water way add approximately ~7,000. 
In any even this expebditure oould be poatpo.nod until water 
demands necessitated conservation of evaporation and aeepa e. • 
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The hydraulic ouoo.oi ty of p1nn 2 i&-J 50 .Jeo. ft. ~·;ll.rnor to l>nmo 
and 80 Soo.ft. j'nrno to .·un Clornonto, with an initial cupnoity at 
.::mntn Mario and fivo other of the lurnoor oonyono of 40 ;joo. ft. A 
second pipe onn be ln1d aorosa thEHJe cunyons when needed to bring t s. 
tho cupnoity up to 80 ~oo.ft. nt a cost of ~ 136,ooo. 

( ' ) Warner to jun Clocnontc, via Bond-~llis !G,~~O tunnel , 
thence snmo route ~nd oon~truction as plun 2. 

~:arnor Dnm ¢ 
' • 

Conduit to !'O .. er drop, Pamo. 
Diversion dam & oondu it . ·untn 
San Clemente 

Ys~ble Ck. to ~an Clemente 

?ower Plant, Pemo. 6,ooo K. v •. ~. 
15 'TJ 

~: 5 6 , Ot>O 
0b ,l00 

•' '>6 2 .·4 00 

r.;~timeted net earnings f .·om po·wer J 1111,800 annually. 

E~draulio capacities of plan 3 Sl~e as plan 2. 

- .... - _ !J _ :=r;_ -

? lana 2 ,\:;: give 1renter hydraulic C·.l ucity between Parco nnd 
~en Clemente than between ilnrner and Pnmo, to provide for diversion 
of uater from Jnnta Ysable Croekns orignnnlly planned aut omitting 
the Pnmo storage dam ~nd reservoir • 

g _o place plan 1 on n com}1arnble bz.1ais 'llith plans 2 & 3 it is 
g neceuuary to adci the coat o:r nn e:.c:tonsion from the outlet of the 
~ the ~nn ?_aqunl syphon up to the point of diversion on dantn Yanble 
~ Creek, an item of ~ 6181000 inolu~ive of the 15 A· Thar · is also to 
: be added the oapalalized value of thu lost power revenue amountin~ 

to~ 53,1180 -per annum, which capitrilized at lO,'b i! , 534,800 

Comparin~ on this bedis we have; 
Plan 1, . ~.1~2.J57 • r 1a, . no ~ ~ 5~4,800 ~ 
Plan 2, 3,578.o50 
Plan '· 

In oomparin~S plnn ) with : lan 2. plan 3 hns to be crod i tod ···1 tll 
a savin~ of :).590 ft. in l~ngth of conduit. l,ha anv1n g in upkeep 
of this len('fth of conduit vtould not be auffioiont to lH1lnnoe ·the 
interest on - the lnr~er inve :·tmont. In the evon , however, of a 
decision to uae wo d stave pipe between t';arner nnd the hand of the 
Pnmo pressure pipo the saving of 9,590 feet in length, to~cther 
with the aavi113 in urkcep, would probebly :fully oompennnto for tho 
additional invo~tm6nt. 

With the element of time entoring into the v1e~tion tho diff-
erence o:f time between (dr1.v?W a 6 ,t.80ft. tunnel,snd a l~,fiilO i't. 
tunne 1 pJ "~ 2 .would ~411~ ~JH~·. .For ov~n with the use o! a 
central wor~in~ ahaftthe longer tunnel would require fifty to one 

• 
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hundred per oont lon~er time for completion. 

All the foregoin~ cati~ntea nre computed on the hi8h unit 
priocs wbioh now pervnil. 

Yours very t~uly, . 

J . , 
( i.~ll((l) 11. L.:. r,. 'GUUJ.l 

• 

• 

-

.. 
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( H.HAWGOOD li, W , H~LLMAN B UILDIN G 
l.OS AN a":EL~S.CALif"ORN IA • CONSULTING c- . -. INEER 

C~l. ~d. ?J~tcher, · 
92 ~i~hth ;:>t. 
.:lEm Dia~o. 

i.i;r de~r Co 1o nal; 

August 1~ t. 1918. 

• -inswar ins:; yours of the l;th. u.l to., and reyurn-
its ~nclosed letter :rom John ~.~astwood, regarding a concrete 
·erdus sn earth dam for :iarner, my opinion thatit v,·ould not 
paJ to make any core drill explors.tions at the lower darn l::jite , 
is bn.Bed ..;ubl::jtantie.lly on the following facts; 

3ase len~th 
Crest length 
neisht 
A~ea. of ~ ross 

Ur:per site. 
1, 100 fji. 

b30 ., 
].0 5. ,, 

ection 4 ,l90aq.ft. 

~Cf£e~enting these i~ I 

percentages v:e 

~L ct ior. 

J ne.c site. --100 
. 100 
100 
100 

Lower Site. 
1 , 6 8.o ft . CUL ul-r-ni.../J -
1, 100 {t . ~("\ l6 

1? ,... f't ~ "J - . , ' . 
7,070-sq.ft. 

have; 
Lower 

15; 
175 
129 
157 

~ite. 

:'hese ~t~.bles of t·.e P.hJsical factti ~hor; that the lower .3i te 
c -·~ for ~ dem ~! 54 ~ 5reater magnitude than the upper site, 
~d -;:ith the :::e.8nitu.Je go ti:e risks whaterer they may be and 
hcv,ever .L"e!~Ote. • 

In '!;he l.1atter of respect iva costs, the estimate .recently 
3 ·~:en y o of , 3 .... 2, 910 for an earth da.In at the up~ er site, is 
b ~ e d on the figures thrashed out by ~tanley Bent, of Bent Bros. 
tCe c J ~rector, and mysel~ some ~i~teen months eg~plus~~ 
e:.a.d · t ion t co·:er the higher U.Jli t prices of today•Y:::1J,.?.tt ~ ~ 

'/to Gn~ J.-. 7 ~ 7 I -. he co~t of a concrete arch dam at tHe lhwe~site may be 
a.r J . .roximuted ·hJ c mpo.rison vrith Lake Hodges dam. I ur.derstand ' 
that uam r.us a crest length of~ ft., a height of 115 to 125ft! 3D 
and will contein about 17,700 i~ yarus of reinforced concrete .. 

Cc~purir.g the Lake Hod~es figures with the 7arner Lower site 
fi~~es ~ + will be apparent that a dam at the latter place would 
requir~ not le~s ~han 3 0 cub. yard e of concrete. Estimate of 
ynr a ~e ~o~~ed out alon, ther lines uonfi1,msthis· ~ a n.: . ·, 

~ .(...v, (A_ ell: /3f4Je k.. ~ ~.,vv..,\. • 
~i:!.tl. foundation and all ot~er con truction cost referred to 

• 

• 
• 
... 

li' F " 2 ~ • ' • If • 
},..' I ~ •. J""-

the cubic yardo.se of concrete the co~t thereof \':ould c;JrtuirLly 
be con iderubly in excess of fifteen dollars per yard, bat 
oven at that figure the concrete dum at the lower dite ~ould 
cost sixty thousund dollur~ 1nore. thc.n ,the earth dam ut the. 
upper site. t l(., , { I- Q L.t.t ~·~ -;/ J. .r /;t "'"' -J 

' ( t\ . 
rhere i::~ nothing, in my jud~tment, in the ~urface outcrop-

• • 

in~::; at the lower site to warrant any .ceusonable e:q1ectaticn 
that nny different sub formation exist~ than at the upper ~ite • 
Part of the cut off wall at the upper site is founded on granite 
in every respect equal 1 if not better,than the rock in sight at the 
lower site , yet the core drill holes through this good roc~ di~­
closed broken and soft stuff~below. ' · 

·-~~-# 
/1 ' , ,, 

( ,.,. t • ... • - . 

If you would like to discuss tcis matter verbally I am at 
your service at any tirne , and if JOU have any additional facts 
throwing lig1rt on the matter I would lik' to , hav~ ~~e~; 

/J.-t--· r :J !?: : u .. :·~ : , ·' .. , "' 
Yours very . truly, {.'-{f~ . ! . /. c~ .. ,, ~ .. .. •"' 

• H . ~~. tJ/1..'-· . 't/' . , ., .· 
/. I '/ , • -

- . ' -
' I 

-. I • 1 1·~ :~ ...- "" • , . _, ~ . . 
I 
• 

• • ' 
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. . ... 
r\ :) I' • • 'ooJ • \I ... • 

. ....- o·' , \f- t u : 

rn reportin~ for t e ~ tate ~ep rt e.~t or ~ngine 1 .. . e r .ng 

upon the propo3ad :·en r,uic ""a·· .. • .:1 Irrigetion Distriot r have had 

ubttlt nd to :--u:, , .• ~olor1ol . 'letcher, a report of the safe 

yield o ~ - . . nrnor .. 0 ~crVvl.l' a.'J UC:t tc ri•tined bl' 1;. ~ o .::.. rd 0 r Consult-

tc::tber. ~rhe aapaci ty 

o t· t e e rnse:rvoi::.· "therein cont.e.tpl tel iu 200 ,000 na re root . 

·oro reoontl-:r I hnve reoclv• .. ·cl 1rum · 
J - ·~ .r. Paude !!n 

1:118. 

O'-'it lmnto u.: ~o~' l. br 0od 'l"ro.u a lowe1· d: . ;·;ni·.}h 'n'uulrl impound but 

164 t 0()0 ~arn f~at. . :r • h'lotchcr iH P..pparcntly Of the opinion 

th' t t) ~- ::L.-.!~Ori.·li.r ot' 200 ,000 ncr u feot .~r:.pr~ city is t~ bo con-

tructc • 0b··~ ou•·l ... .. , .. ,.. ~· . T ;·. i :..h t:> clear U ;> the !'l:lttC'r before 

~0 . ·-... . J. • :a~lnre be3~uoe T cannot uso the greater onp-

... J.t "r~~t tnti n <J.l c'1I k '!1·1'"•, 
..: ~:1 r1 • ~ i ~l UO. L 11 ?o.L·ni 'l• · 

· 111 you pleane 

7cr.J ninaoroly, 

H . HAWGOOD 
CON3ULTI N G E N GI N EER 

/~ . 

Col. ~d. 2lctcher 
920 F.isl.th ..... t. 

un Di~~o. 

Dear Colonel; 

• 

• 

_, _ 

H.W . HELLMAN B UILDING 
LOS ANGELES,CAUF'ORNIA 

/ 

.... ~')-

In re: .. ly to you.t :reg_u.e £t folj n est · .JC. t "' cf -:: . 
co t of -::ork::> to t.:.elive1· u.bo~t ten OJ.' eleven dl!ion ~e.llo1. 
daily into Sen Clement a _ .servoi· "!ro~/"'"rner. I ~ub it '!:l1e 
follor:i11g. 

.Lhe nork is divided into tgo sections; 
ls t. narner to Pur.:o V ~lley. 
2nd. Pru o Valle to 3an Cle: .. ente. 

::t has b-en de~el•ztined, fro the ~e .:1-..:.t~ ~f the cA2:u...&. t:..-
investi6ations ? .. ade to determine the ·:.-. .• tc;;r .;ield ·::.h!.ch "": -s be 
safely used in considering tr..e 'tiarner-Jc'jta Y a.lle- J~ ~:::.e.nc~ .!.c;: 

reject, that o conduit free ~&r e£ r ~e~¥oi£ to ~ -~~ ~a of 
the power drop in Patao Valley shoa_ be given z.- cap""'c;it:: c:: 
50 c.f.1 .. e1· ..;eco d , to meet :peak co .. d'tio-:. , end J _at a vCoJtu .... i'L 
from Santa Ysable Creek, . ~~o 7 lley, tc van Clo !c~t~ = c·vo~r 
should be ~ivan 80 o.f.r.er sec nd ca~ c!.ty, to rcviJ for t~ 
additional ;-:ater und peek conditionf-;. 

.An initial cupacit~· of 11 .:.illicn ~ 11on .... i._il.T, :-;-c.f.~, 
cannot be a.dvantaseonsly ~:lven ecti n 1, fer h.e r · ttson t1-.~.o.t 
·seventy five ~er cent of the cost of the wect: n ~ ~ , in t c ~in, 
made up of two items the cost of -.·:iich -.T;o _l l be u:ultcred ·-:hcther 
the conduit capacity be 50c.f.s. or less . ..:'he t·::o ite-'.: .:..·-fe ·red 
to are Warner reservoir dum a!ld tLe mo. in tur.ue 1 throu:): "tl:e 
divide between tl.e Jan Lui::; :'e;; end sa~1ta Yi;)uble v.·a " 1·~ :e~ • 
for the further reason that roper con~ervntion of ~te ~uel 
resources \'.rould req",l.:rc fu_l clevelop:r.c .t of ~!:e ·.·c.ter p .., ·:~r, an 
also that the earnings from tl:e por:er \·,·c:.t_d be cf zub.J·c.~ ti l ai • 
The conditiona of Section 2 are differa:nt e.nd. thot~ c..c.~'.l;-t. ... ~s 
not o.pply. 

For the forcgoinff reu.sons the estim tes of c st~ L ... -e acn 
bused on capacities of 50o.f •• fo Jeotion 1 u.d l~c.f. ~it! l 
for Section 2 \;1th fa.~ilitJ for ClCP n ion tc 8 

~he p~evious estimates r uly 2~th. ~ore seu "• 
or ·5oc.f.s. fo~ Sootion 1 and an initial cu acity f 
Section 2 ~itb faoiliy for expnnsion to 8oo.f.s. 

a c·!.1t.c:.t·· 
c.f.o. fc 

For oonvenienoe of comparison the pre~ent 
mates aro shown, on the next puge, in par 11 1 

rov'ou.~ e t -
Utnll • 
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~oth estit1a.tes oonte:nplate that, for the }).t:e::sent at leust, 
ths di~char~e fco~ tle tuil raua of Lhe ~o~·er plant would be 
tu1·:: .. ..l into u. J. follov1 the net trs.l Vlater couro:3e of Teme ~cul Crook 
d.own ?a, o ! lley· to Santa Ys~ble Cruek . .3hould it be corJ4j n~ce.;i.;~ry 

r lc~i·ablE at auJ ~~Je to envloi a clo~o~ conduit, in pluoe of 
t:...e !'in.t~L· 1 -::at er COU:!.":3a, about 2 ') . OOOft/ of ,;..) " concrete Pille , 
or i .... ~ eg_:1~·, ~ -e ·. t ~:ou:d be !: ~ qai.ce J.. 

~be tj1_Je;:: of ~On.:i~.-·uction covereU. b · the estiJns.te~ are:-
::or ·ac.l. Cc ... c;l~t li!1eJ. ditcl und r;h:; tal flll11 e~. 

" .3e .... . '-• :-:.;i~il o.tes uf July 26th •• Ccme.1t lined ditch of 
""oc .f.o. ·Je.pacity. ~hi~ for:nar ~on~tr .tct ~ on for1!l.;) ~"'6; of 
t.a ~ I t·£a length of the condh!t. Iipe or 1ne tal flumes 
oi" Oc. f . ..,. c :pu.citJ,a.ll e.·ce_pt tl·e zi:-c ieepe s~ cunyon 
c:::o~~ iJ1G~. -i. t these place~, ..-:hich uggl·egu. te 9 :·ju of t h e 
ant:re l ength, the sc of piFe of 4Co.f.s. capacity is 
,;len.ned . .\ d it iou~l ..9 i,Pe o:c .Pill t::!~ to iJt3 l~id uhen inc:::l3usad 
~~1ecity ~s re~uired . 

3au .2. ?~eaent e~ti~at e. 3enoh graa~d a tlough for 
c :.:-=:n:; lL1ed. ditch bt:.t tce~cl:i 15 .!lit teU.. Pipe of 17c. f . a ._,_ 
:aid fore t: ·e lengtl cf conduit. ~an uec easery to 
: ... c ._·\; $~ th~; ca. acity a. cement lined iitch and, or, additional 
:.: il=a$ c~ be Utie d., u.; dee:ne · best at that tilne·. 

for s~o:u3e of ; ,;Jo acra ft. , eq~al 
ll2 d.ey~ supply at l l .:Jillions per dey, 

... i:e est ilna. t~o :.rf;!.l.\,;il ~a.~~ inc·lude :prov ision for roads, dra. in-
~"....ll::£ts £.nd t2lephone lin~s, b tt do ~fO'~ include costs of lends 
for rese.cvoi.cs , ~ ... -;iec house aites, rigilt;;; o;: \"Jt:J.Y or water rights t 
nor, ti..e cost 0~ t·~a p;nstocJ: und · ydraulic a 1d electri c appliances 
an- .j ~ r-..:.ctu:te ~ ;. ~i.e po ;;er 1lo.nt . 

.. ~ ., -·,. .... ,. an .:) w • ..1.. ,. c;... ... -::;: .... -- • 

···r. ·f" . ~ ... ' • l ~ ,· 000 · .... ~t · + r: ..,.a. :-re • ....:. --.. ~- .:lc-...!• '-'4 • .... .., •.., •-.~ uU- b 
~c~d~it to n~~J ~f ~One£ drop 

1 i~ 

~apacitJ v 
~~c . 2 . ~a~ o-;an Clement~ 

~i7~£Qio4 u~ i conduit 
.:c.-n :! l8 . .:Je:1t e .t:e oe rvo i.e 

~.~TO ac . rt.~tora~e 

)vO , OOO 
570 . 526 
3~0 . 52o 
142 . 579 

1 () :.17' 105 ... 
• d'~t \r 

:J0c.f.s. 

July 26 ·Est. 

362 ,910 
586 . zog, 
949 , llb 
142 , 367 

l,091,4J3 
50c.f.s. 

1,::47 .497 
2?~ .2 '75 

1 , 5'6 , Tl2 
23Q .QlQ 
~ eo l. 24.7 u 
40c.f. ~ . 

~otal ~ 2,696 ,670 ~ 2, 9lo , 27l 

_ou~s ve cy raly . 

~Nc:c-r-7. 

\ 

., 

.. 
., . 

I I 

9/19/18. • 
• 

Both ostimntea contemplate that, for the prc~ent at lcP.at, 
tho diacho.rse from the tail race oi' tho povrer plant v:ould be 
t 'urned into and follow the natural wator ·course of Tameeonl Creek 
down Pnmo Valley to Santa Yaa.bla Credk. ;:Jhould it be oome neceaaJary 
or desirable at· any time to emplol n closed oonduit, in place of 
tho l~ ·: "tu1•ul wuter oourse, about 26, OOOft/ of 36" concrete pipe. 
or ' i ·ts oquive.lant would bo r e1uired. 

The tYI>es of oonst.~.·uc tiion covered by the estimates are:-
· for .S.r:?c.l. Cement lined d.it"ch and metaL flumes. 

:3e '.!. 2. r:s timates of Jury 26th •• Cement lined ditch of 
8oc.f.s. capacity. This form~construct i on formd 66% of 
tbe entire len3th of the condu·t. Pi~e or. metal flumes 
of 80c.r. a. ca.p~loity t'.ll exoei>t the ;;ix leepest cunyon 
eros sinO's. At these plaoa::J, ·nhich agBre :tste 9 1-7'-- of the 
entire ~ensth, t~e use of pipe of . 40c.f.s. cEpncity is 
:planned. t\(ldit ion :>.l piJ .. e or pinc:J to ih1 J ·:id v. h~n incraaced 
o n.pac i ·ty is re qu.ired . 

::)eo. 2 . ' Present e•:.Hiimu.te • .Bench $ruu.~ d as t}.L~./U.Jh for 
comer.t linctl. tlitoh btlt trenchin~ omitted. ?iFe o:f 17c.f.s. 
laid for entire lenp,-th of conduit. 7ihen n~ce.3 t:&ry to . 
i ncr ca.~e the cupc.ci ty ::. cem!!nt line=: dit ch und, or, addi tionq.l 
l)ipea can oe used, ns deemed 1Jc'3t nt that ti.ne. 

noth estimates proviue fo~ Htoru3c of ; , 750 acre ft., equal 
to . 1,2~2 millio "~"Ullop.s or 112 - C:.ays aupply a.t 11 t;dl-ions 1)er day, 
at San Clemen e · ' 

The as t lraa to s il\1euch ci s a _include :p ; o \. Llio n l'o r ro :;.ds, drain-
culverts and tclc!Jbur.o line-s, but do lTOi' inolutle cost$ o~ · lends 

. for reservoirs. I-'O.'i7er house .si tcs. ri =;-hts of v:uy or w~~ter ri5hta, 
nor,the cost of tr.c penstock and hydraulic and electr~c appliances 
1J.!1d s ·L:Lncturea of the poTe.r pl nn·t. 

• 

• 
deo.l. Warner-Pamo • 

FJJ l'ner Dam. 16 4 .000 :tc. ft . ... tors. ;e 
Conduit to hea of po~or drop 

:: .~30 . 000 r7o ~ .,c ;)_ 'J t. •.J 
3 ~0,52') 

' . 15,... 1~ 2 . ?73 
~ l.09::C . l0' ~ 

C 11 ac 1.!;:;:_ ____ 1·_pc . ;_ . ~. :----- --'--"' co.2. Pam"-San Clemente 
Diversion clnm & conduit 
o'lnn Olclnento rescrvo irl 

) .570 ao .ft. atoruRe\ 

• 

15~ .. 
Cnpnoity 

I 

1,1~5.129 
~Aq 2, .... 
(.d._ I I' L -;- ·.:) ,., • \. . , ~ .. , '· ~ ... 
209. v l. 

l. oo:i . '.J)5 ··: 
l7c.f.a. • 

July. 26 Bat • 

352.910 
536 ,206 
9"9,116 
l !t 2,~R7 

1, oq1 , '··-3 
~Oc.f.s. 

1,::1.7. 497 
2~s.2'75 

1,5.:> ,772 
2"!8.016 

l . d24.788 
40o.:t.s. 

--

Total .. 2 16.?. 1 
• 

Yours very truly. s p . l 18 • \I 

( S~tnc(?,) l i . 
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• 

" 

• 

eel ~(1 "':" . . .. . ... c~tcher ozo r-.: :- tl·· .,;tl i' ..1 ., • .. 

.. :nn Dir:n-o. I 

~;~! ur Colonel ; 

I"'l re· l ~.r to yonr requr: s t for en estimate of the 
co:Jt oi· y,•o rk~; ~o deliver t bont ton O l9 eleven ::"J i] l ion ~~'. llons 
<la.ily into :-;an Olr.nente :: 3t~_·voir .rro;:.t 11r~ rner; I subr.l i t the 
... 1 ~ . 10 ! OT-1n :r . 

• 1c ~ork is divided into two aecticns; 
1 ~ - • • ;. - V , .. ev ~: ·#· , :~£l'\er uO J. ... luO P..L . • • 
2nd. -:;mno. ·rnlley to . 3~"1 Clemente . 

-:-t Las h··eH "cLcr:r.i netl , from the rc~alts '>f the exhaustive 
inve.:f··· -n ;-:o:-:.: ··c.C:c to detcrr~ine the wE.:.t or .f ield ~-:hich May be 

. w ... fc ).y- l .• ~ccl ·ln cons ir: P..cin~ t.r.e 1 ·arner- ...:nnta. Yvnblo- jz?.n Clemdnte 
I roject. that; ll conduit fro:n ·,~r .. l":"'!er r· ... ocryoir to th~. J;ead o:r 
the .r· ,.·:c: r d.roT) jn ....,ano 1/~ 1 c~T .aho.ul'l bo given a oa11e.c:tty of 
~G c .-¥. ; er ~ccc:;.d , to m~ e t 1iel:!1:: con,l · t ion , or.d that u. ~:::..:~tit 
i"rom O) r n t . '?'srblc Creek, 7nr:o ·;{tlley, to 3nn Clo roonto l"eaervoir 
:3l:oulll h~ -::;iven. Go c . f . r er :Jec..Q.Pd cnpe.oity, to r rov"i.d.e for the 
a •..!.d~ tio~al v·a~er (Jncl pel~k conclit :on~. 

An initi~l cu~~cjty of 11 .illion gallons d~jly, 17o.f.s, 
cf:~not be ~dvante~eoa :: l~~ ~:iven .section 1, for the r0fua.~n that . 
sc7enty fi ve per cent of ihe cost of the oection ia, i n the main, 
r1 .. ~~ e u t: c:f tvro itcm3 th~ coat of -.·.hich. ·.vould be unaltered whether 
t 1t e conduit ca:p!lcity h;) ~C~ • .r.~. Ol" l.JOS• "'he tv:o ite11 ... referred 
to ere -erner ·csservoir r:.··:n c.ntl tho nnin tunnel thrcu h the 
a_;·::<le ho tween tl:e Jan "L,-l d ~ey ... nl S:.:.~ t:l Yanble v~u.t erHheds, and 
f or the i\trtr.c!' rcL3 ·ll t r..at propor conue-rYation of 1;hn :ruel 
:re ...; out~cea r.ould rc ol}. i ri~ full devolopment of the wntor po7;,er, and 
elso that the e~rnin~u froM t r.e FOTier ~ould be of cub~tential aid. 
l!bo conditionu cf ... oction 2 :2re diffArent an'l these nr~menta do 
not npp l y. 

.:·cr tho f'JraO'cin?' ren.sona the e£-;timA.tea of . coato hnve been 
~ : zei on oapaeiti~a of 50c.f.u. for ~ection land 17c.f.s. initial 
ft ~ _;~·~ti.c n ~ itll f :_e iJ.iLy for expan~ion tc Soc.f. s. 

.. ~c orevious ~ t ~·n~f;e.;"l cf J ly 2( th. were based on a cspaoity 
of ~o~ .f. ~ . for Jcction 1 and an~ initial capacity of ~Oo.f.s. for 
~ectio~ 2 Hith f~ciliy fo r e~an~ion to 8oo.f.s . 

.ror convenience of comparison tne pre~ent ,nn previous esti·· 
m t es &~e aho~~. on _the next page , in parallel oolumna • . 

• 

. . 

: 

SE~ ~:o \9\8 , 

. . 

1ir . H. nawgood, 

llovember 
l 

1920 

H. \.' . Hellman Bldg., 
Los Angelee, California. 

l'~ d. ee.r Hu-r;goocl: 

Glad to hesr from you under date of 
October 28th . 

The · J..:1l:e Hodges syetem, under a contract 
with w.r . Hansha~ , v1ae entitled to -:» 11 thG '.'Ja tershed, 
196 miles, below Pomo dnm. In pu~ pres~nt negotiations 
with the p~oposed Cardiff Di€tric t, ~o~ever , a tent~tive 
arrangement has been mede that this uill ua increased 
by delivery of approxi mately 2 ,000 acre feet of 
water from Pamo into Lake Eooges , efter famo is built. 
This should be confirm ed fir~t b:v J.~· . r.;riffi th Eenshe.71 
and Mr. J ohn Treanor. 

You oen get :.r . Lippincott on the nhol:e end · 
find out hof-1 far the negotiations h~ve proccered . 

1n·. Hensna~ and I are building a ~i e lihe 
to La Jolla, under a ten yenr contrt.lot, '7i th s. minimum 
of 2 ,000,000 gallons per day, the n~ter coming from 
Lake Hodges. I 'tJill c.s1: I::iilf:.: to send you n rough 
sketch. ... 

ltv l e t,·. is not in full working order , and \."ill 
have to hnvo nnothor operation , but do not consider it 
particularly serious. 

\/i th kind regurrJ.s .. ·I nm 
Very sinoerel~ ?Ours , 

EF :KLU 
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