
Improvements made on system. 
inc lud ing Murray. Dam. · 

Cit ie ~ and t owns developed • . 
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From the letters of Ed Fletcher, the following letters were 
removed to the alphabetized correspondence files: 

"SAN DIEGO FLUME CO. AND WATER HISTORY CORRESPONDENCES" 

LUCE, H. A., January 4, 1919 
HOWELLS, J. H., January 9, 1919 
SMITH, JOSEPH H., January 13, 1919 
HElLION, M. C. of the San Diego Flume Co.: 

Flume Co. to BRYAN, T. J., July 7, 1905 
Fletcher to Hellion, June 10, 1910 
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vu.Q': eitent Q.f. Six !&ousintd· Ulill~s Inohos Jnciarmre4 'U!ldei' 
. ·~Oh '.pre~~- whethsz- .above. or bel.~w . ground ana. .now 

fl:riwi .ha~etifter to flo . . at the following point on 
the. . IJatf¥1 b,elng ~lie· po!:nt Where thie Botioe 'is· 

.a~ ·the .. poin'f; at which the a~mpmcy' intends to divert 
J ·.·er, to-iit: ~ ... 'r ... : · .. , ,· •• 
... , • l • • • 

' ,· .. . 
. About OiuJ. Thousand :feet .abova the 1ower. ena. .of tha 

....... ,. .. a· r . aah ,known as Ro.ck.V Bar aboVI Capitan Grande on 
•\·.--.::11 .. r;l;ver·, Where the riwr. has been excavated to bed rock 

~ •. AM..· . Hob1neon. and: assooJ.ates.· . . . · 
'l .. .. • " • -.. ·r · • ' , • . . .. , . "" . . . . ... 

~~~~~t~tf ~~~ ... ,_ 1t·e~~.~~L~! .. ·~ ..... , Bi;.1ci water ·.1a appropftate~. · ·ola!meci and intended for 
~ ~on and aomest1o use and maohaDioaJ. purposes. 

~ .. • • • ~ a. 

o.l • • • 

·~e pl.aoes he·r• 1t . la ·1n1;~nded to use said ter 1,1re 
~1 of san D1ego 1 . Ez · UJ..i~~n , _~oho .Ranoho of El. C83on 

::anCl ·--. :~mpan7 ·~nte~ .to.·alvett· aida. wator by tooaua of ·a 
m~~~~llig~~~~-!;:!i.l'f'• &a'-4 stream ·~ bV a ·~··· 41toh, ·tmmal or . otho-

':a~. ~ef)t. w148 anct . ~a~ · f•et deep or less if the 
r~~~~~~~11t1~~:~l~ ·.. ,, . perml.t 1 a)tct b7l;oJt:!P,·ipos . 30 lnohes in diameter or 
!!.ffi ·,l l~sa- lf the $1. _111 }lGtmi t. · · 

,~..._ t- ! .: l 4 t I ... .. "" 

~:t.:,~·~:~!~H~~Xlfi'.!i~~-1'! : .. • ::. ~ . I··=-· . . . : _ > · , ~ :! ~ ·.~o · san· Diogo Fl '\liDO oorilpany, 
" ' • t • • ' .. 

• , • <I ... . s • .. .. .. .... . 
. nat.t~. ~(lo. ~ A. • • :·. ·.~ , , ·-: • '· ~ • Go~rge D• Copeland. Prealdent-

'·""uiD'J..\lt:,;"'Y.."fJ-:''~~.,.~~··.r;; I ' • f • ,_ ,;. 4 t I 

t'-'l:1~~.t~~~1~T. ' '\. , ). l ,~ • 
!i'-' .-

Ootmtr Record r , 
Deputy Recorder 





. 
'-· ·~r~~·~~.:...··•~-;·.'ft ' · Ott'eratedt, · in o'onaideration of Ten Dollars 

, ... v .. ·oo · 4o '·her.eby 'grant, bargain, sell. aaalgn and trana-
%81' o Ea. Jlll'atoha.r. all: 'water ' ana. ater right a ·and priVileges 
anl ;alL ola!ms .an4 right to aP,propr1ate ater referred to 
ln ~ notl.cia of. appropriation ~ted the 1st C187 of June, 
·gl() and Su.bsoribed ·by··• an4 filed for ·reoord in th 

.:.t!tf:!~~~t~~;~:oftfM of·''the Oount7.' Beooi'der of the Oo1Ult7 of San Diego, 
~~J! ·:.~.•.J:a1.r~~ .... "~- Oa' i~oi'Dla : on: .tba· l.a~: clay o·f 'J1U1e 1 l.910, and re-

··--;..:-·-~;.1[ .. ""~ .11 ~~~~g~ · :Jl. :Book 1liunbar·-' _:o~ · wa er ~loJma, at page 61 in said · 
ftft'li't'lt'IP .aeoordel:-1 ~ otfloe::-•«-· a)l Jq ..rights and privileges 

bi o~ :under auoh ·ap:prop&tlon ·and-notioe of appropriation. 
·arut: a:Lao all ~·mt 'rights, .. title, intaroa.t and olalms 1n or 
~ o t~ !qAtar 'ref~~e.l to. in a~d n6tio8 of app~pr1at1on , 
aJJ4. au JIJ7· ~gb.t: to approRr1ate, t_e_,_1mpo1U1d and UB 

~~;~~'W~l]ftt;~~~~ ~aai'ct water and· an7· water 11,owblg, or . 'UD.&t may hereafter flo 
m the ·"San Dlego··Biwx-Jc ·in, the .Oount;v: of san Diego, Stato 

· ;~.{f. ... _ .. , ... cr .of ~~~f~~~•-. or : ~7 ~~· ·ita,.~~nta ~r tributaries. 
"' • • .;, • 1.. • 

;~ ...... ~-r,; .. ,._~ .. ::.~-JH-; N.:-:< •• • .. ·!J!o haVe and :to .hold ali the above mentioned water 
r,~t~;t,:!(:'ri.·~"!l!~ ·t~?~~:-1: ~ater rights ·and .. priTUopa and property unto the said 

·-·-·'"-'""·· Bd Fl8tohe~. : ·~s ~~~ ~a. a~gns, f91'8Tel" 
·-·"--,.~.. ... ~ " • • .. • - I I ll • 

' • • I 

·"Ill ·m ·DEss ·wRB!REOJ'. I h:~unto se't! rq hand this 14*11 
~ of Fe~~. 1913 . · ,, ;, . . . · 

• ' #"o • 
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D I E C 0 F L ·u M E c o. 

T I !.t A 'l' E 0 F f.f A 'l' E I 't. I A L I N '1' U E 

:r I L .S S 0 F PLUME: Al'iD 'l' I E S '.l' L E 

~o·I'!":)Lc--mED I· r.~n 'Y. . ..~.~ ....... . -- a•ra · xaao .t 

i.tOn.sE & SMI'l'H, CO. ITnAC'l'Oi:!l . 

01 

DO 
DO 
DO 

t .. 0" • - C" 
,._~ .... _, , C F'.r. LO:rc, !20. Pl' 

12 FT. 0 4176 FT 
In Pi'. D 0 "zo 2 0::. 
2 0 F..,., ... DO 

7-=~ LO 
.....;......;;;....;~--

~0 

r:o 
DO 
DO 

rsgo 
I0'/40 

70 
~ "'."!' I''/ I r· -~ • • rr. • l~l' r.- -..., ....... . . , . :.... • I067Q 

L.U: iJ.:.i:. r.! I 8 I..C 20 SID r.:;, . 
':>I ( 'V'\-> r· ' • ,. - - ..1..~2 ~ ... , . -..,.~- .... ~ .. ~ ' '-""' 

· · r· ,. ·1·r· ,.. • "'~ -.. . .. .~ ..... . ··-41· . ..... , - GGO 

. • -· 

. • >4v •• ..:. ~ ... a .. ~ .... ,. • • p :· I -I··c _ y ... n,, -

........ "c .~· •J·.... -

7G6 • :t: U •• 12 
ID28 - ~ X 6 ~ I2 
J. ... ·~..t ... -rv - )~ 6 .. : . 4 
308~ - 4 X 4 X 4 
~3CO - 3 X 4 •• 3 

( ; A . 0 .. . ,.,: ... T·7c ..... ·r *. ~ .4•--L- .............. , • 4 X 8 
•,_, -c.•r••T ,..... ... J .:.:- .... ~~ 

II 
DO ,, - ~ y._ !2 

6 X 12 

I4C~ DLOCK~ ,4 X 6 X 0 
'!'lT 'I ' •{ ! ............... J J 2 :;.. IC IO 560 

.. o·. _. .'--:-1 1305 & I \'/AS'rE CA'rL:: 

. . 

30042 

2308 

• B. A . Pit! Cl!: . 
' I . 

87' 926. 49 . 2!.S 

. . 076 ....... ,_;;:; ..................... 
t • UGH Ll. -%B .J 1. I!J' FLU •. JE: 1 • .. 

0 'j.·o 20 I~1 G:!.EATE~'l' HEIGH~, 1 
TO 40 DO 

00 'l'O 0!) DO 
'.:nuzs nn.tncc - eo Pr. sr-~: , 

FOrl O!i.:: \7A!:J'rE GATi I62G AUD · 
f:.IDc;r: TI!.IDEn ~ 

ALLQ';fED O!T 

'L 'rilE ADOVE 

;.;. !OU.t'l' , 

4uU , 20 
· auo4. aa 

En. 

F L H C AND 

C 0 tl P L E T E D J A H'Y, 

MOOnE 

I.I V/OJU, . · 

0 '1'0 20 P.r. rr Cn..EATES'l' HEIGHT 

DO 20 '1'0 J~Q ?1'. DO , 

LnrnrG PLAJ'f!{. - -
PQ!jTS, SILLS, DPJ,.CES, STi1.DTGE:H.S, r;•.s:n.I 

' 

0 1 T!U::!;TLU:E, ~:.D O'l'l!EH. HOUGH LUlWU:n. 

.. . - -
LUMBEI1. :CT '1'\ntNEL NO . 3 . 

- . . 
. .. 

32 , ·20G. 

• I 

I05,6f1-7. 

I I 

24f., IS'"!-. 

ESTI!.fA'l'E '110 BE 

STH 

Jf E O'l'H· 

• 
S 'f L B ,.. ..... 
2 0 

S !.~ I 'l' H, 

CO .. I'I'n.t"CTOr!.S. 

, 

40.2!j (;!,200.47 

..!.~ 7 r;. .... .. ....., 6 27. I'7 

4U. 2!J 9 J 0..}-7 • r 2 ' 

4-!-.2u 
' 

30.75 



SAN 

ESTiliA.TE OF MATERIAL 

8th U I L E S 0 F F L U U E A U D 

KIJD OF J.rA.2ERIAL IU \70RK. 

• • 15 Flume Boxes, 8 ft. long, 120 ft. : 
348 Do Do 12 ft. Do 4176 ft. ·: 
289 :Do Do 16 ft. Do 4624 ft. ·: 
91 Do Do 20 ft. Do 1820 ft. : 

. 74!5 Do Do J.:o74o ft. : 
s.aortabe &: Avoidable 'llaste 7o : 
At 17 1-3 B .~. Pr.Ft. 10670 
Extra Lumber in 18 & 20 Sides , 
21 Stop ~ates, - - 462 
1 ~aste Gate, ~ - 650 
~otal ..t:! lume Lining :Pla:Dk, -
Flume Sills, 756 - 6 X 6 X 12 

Do ?osts, 
1928 - 4 X 6 X 12 
1484 - 4 X 6 X 4 
3884 - 4 X 4 X 4 

Do Braces 5368 - 3 x 4 x .3 
Do Stringers, - 4 X 6 

Trestle Do - 4 x 12 
· n 11 6 X 12 

Flume llld ?lank,a69 2 x 12 x 9 
Extra ~tringers & 

1464 Blocks,4 X 6 X a· 
Run ?lank, 2 x 10 10560 

-

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• • 

12 Drain Boxes 1385 & 1 Waste Gate : 
976: 

Total Rough Lumber in Flume, -
Trestles, 0 to 20 in Greatest Height, 

Do 20 to 40 Do 
Do 60 to 85 Do 

One Truss Brid0 e - 80 Ft.Span, 
Extra for one waste gate 1626 and 

Planing Bridge Timber 6709 

• • 
• • 
• • 
• • 
• • 
• • 

184947: 
1867: 

• • 1112: 
• • 

27216: 
46272: 
11872: 
20715: 
16104: 
34:776: 
15232: 
11424: 
39042: 

• • 
2368: 

1?600t 
• • 

2361: 
• • • • 
• • • 
• • 

187,926 

244,982 
16,655 
10,239 
59,-17'! 

TOTAL, . 

Amount Al1o~ed on Final ettlement, 

I Certify the Above Estimate to be 

(Signed) J. 
CHF. 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• •• 
• • 

• • • 
• • • • 

44.25 !1!0840.45 
40.25 . 670.36 
44.'1.5 458.20 . 
48.75 2884.88 
26.00 2080.00 

s.oo 41.68 

0 F M A T E R I A L I li T H E 9TH & 

0 F F L U M E A ll D T R E S T L E S. 

• 
MATERIAL Ill WORK. • 

FT. B.lU • PRICE. • 
• • 
• • 

0 to 20Ft. in Greatest Height • 32,285.: 40.25 • 
• • • • 

Do 20 to 40 Ft. Do. • 14,015.: 44.75 • 
• • • • 

Flume Lining Plank. • 183,647.: .49.25 - . - • 
• • • • 

Do Poeta,Sills,Braces,Stringers, String- • • . . • • • • 
e~a . on· Trestles, and Other Rough Lumber • • • • 

• • • • 
In Fllime, . 246,184.: 44.26 • - - - • 

• • . • • Rough Lumber In T11nnel uo. 3. • 1,751.: 36.75 • • • TOTAL, - • • - -• • 
Settlement, - - • • - -

• • • • 

the Foregoing Estimate To Be Correct, 

(signedl •• v •. ¥ •• ~t~9~ •....... 
CHF. EHG'R• 

Can be Completed in Two Weeks. 
• 

• • 
• • • • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • • • 
• • 
• • 
• • 

AMOUNT 

$ 1, 299.47 

627.17 

9,047.82 

10,904.22 

64.40 

$21,943.08 

143.85 
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~bltt-M ~· l,.rl ,l' .. 
~c-.rbm ~· loW~ 

.-~,l)..~~af ~.•""' •avt lu u~~.~ 
llll.>n' fo)h•\-

{ll~N&r&IN tban '"~")'~'" ,\'al· 
i&.l'tUi.L 'I'Jl,m Ia &\l.l l*'rt '" wbl<•h 
t.brir ~raU.l&l, 11rtil\dally t""1" 
~. ~ \lC")Jt~\tada tlr1kh15 t\.! 

, 'rbtr.l• no tp&rtlu .rtlk~ atu:b 
'l.,.lltlJ b&nv••~ ba\-c l~ttll 
qu~\l7 ~n~on1l!N Int.. at~tll 

iJII&lly '-uWu1, \":aYriaul aud ln~h· . ' 
~ ~ ~rioah~,t dl~t!lcnMilt 
l).lch Ttl.tWt1 ._. la ~amh-.1 fur 

J . • 
O('n'fotion Ill N•t.un:'• [\NI;!Ut'll~ 

~~ ~ b~lhtl&l thc1 "* 
l\Qlf.n '-ncflPill1 Ia ~UK'ru 't'ali· 
t\ . ·• . .. ~ . . . u-- 11 a,ol alftl• u~~r)' 

,k~!~W b-. clra~u dthe~~fn:ll'lt. " twar ur 
, !~ ~ and pppli,. "J'<I" lllr ' .. . n.t.Jo«, rue ..... ~~ )O('IIUtiu wlt(~ I 

_..._ ..,_,.. j F --~-- 8 -- ~-

'l.lfl'H8J)A Y )lfHfS'ISh-. . 

' ... • 
' 

) 

' J HI;(J, • 

( . 
1 

• r • 
.. 

. ' 
• 

• 

.. 

-. 
' 

,,. &M ""~ CGan .~ ... ~,·~~ 
~~cwu.~f4 ~ .. ' . 
n.~n ~ ..a ,~,.4f 'Wi · a.u•t, I'W&iill', ,. • · . 

, .. ~ "' .r > " 

)ID~pa Nlas., ~ Pdllollllls, 
~~! /.. Klauber, JP#M. 1', = Q, M. • 
w~1 l.c~cM Lc~G'-,~Jc;c u... 
rirlakfl, .erS. Oenjt-luar_,...., l!miiF ~ 
rf<-Jit.aa\lialt (JnrJt!l&en,UJ&O.rldla., 
Auna \'~n~ ~Atd• Ko. ,.,._ 
IArl, Jt. f?.r•. (J, ~j VIIAu.l•;c.J". Kc..ll, 
Jolin A. ,.,,.., J•tl111 "owm J,.ma ~ 
~~~Ann!. P.. Wba!t7, Jl. h. \~,1). 
ClKill~,l'. Jt. l!.tlw.Ur. llarr JL TIM1r, 
t~ Tra.t1 ~ Tt'Wr, Anna Traa~. 
II<.!Uy Tra•l<, J~loe Tr .. k. VntJe ~.J 
Tra•k, C.h1n 1V••IIwm. AnPio 6111)&11, Alwn .. ndct., A. c·~r. ~arr C...Wt. 
•Jet•'Je c •• .,..,.., UC!I~ tAJDDflrll, Jr .. 
lla_r.J' c:..,, .. ,., JUule t'onnun, JAIJI n: 
fl. Ktnuo. JJolol'ft llcArnlan. AlllriUCIM 
JlMJuu, ~d!W l'llllrvrrna. f.~Jtom-rtd~ 
ftna, H. U. Kuru, f.nrtUil W_....... . 
Alu.a1*r llnulwn, . Jl.u.nall JltuftiOit, 
liAr lJraul:.m, Jubn 1\ru.t&on, llfoorp 
llnr.ulwn1 J .... llaoroi•S.r. \"~Moria f' • .s. 
)b(l;~ '\ ,..J,d ,\.de Aha.IAU~to~W, ~ a·. ok \\'ul'""ll· )", J. Jfnw. )". ~. 
Y.olwar.l J.luttdJrrty, Jan.tll II. TU!::.m• 
llarlan lh <Je Tarnon~. Jotua , 
Jail\~ 1\ramry.Jijrtt•·\h-al'llllo, r ... !C'J't.M 
JCJ~m.,•n. \\', \V. ISU.'Wart. Jobn JJ.Diolt, 

. Art~l Uarra•.<dl)', 1! •• \. Wctnwre. Pf'CU' 
c·. J\~u. c·. 1'. :-onl,ll. ::llat.ury, n. Lol 
.An~~ uol ~..,, llkr:t! r .. urn.c~ (~-- 1 

r..nf'. Tb4- c 'i17 .. r t'an Dfrlro. Tile Beau 
' .. r {'aJitonU.,_ Jubn Do~j lUcluud lk~. 

wmply>-tb~ 'QUt!fu\ cuhiv>ltiNI of ilK' ' 
blltbte ''i'lftdltlo~•llndn wbldr 

~-·~ 5I c)I'P'u:fuwa..da' !he iurf~·l·.r \."f. • 

Urnn- lluc', .Jiary o.~. aue ~. Jubn I Jttw, llk luard ll•_ot'1 Urtuy J:.O.O,llaf1 .Roe 
111•1 Janr '"'"'· IH'IeDdauUt1 • 

, Tl~ l'tt•rolr ullhe t!latr ot ''aUrumla ..end 
~ natuJal ~ ft1l' WOCl In liM! 1111i'lc::ri-

. l&boratol')' ol ~l,)t• 1Jh.ll11"" 
UODL , Bul ~ Joralj~a.-rc ..f.l""l" 

~ J'or ttttnenaf t•tlf'}IUIJ(',_ 11ud 
~•hbot.at. ~ff'l'l'~ 14> al-.· a.c-i-ull.-.: 

cil ne~·~~~ ~atlitk-., I 
~-,y _c..~ (1'"11 t<-rht1;.~r· 

~anioo '~Pun C'<1UI., ..- tlal' • &ho .ly 11\.'C"riUriJ)'; 
e~~· "tjusi~itY •o.l. '''r. •ur-

. . 
• 

{_. 

J . ,. 
L • I ~ 

• 

• 

• • 

.. . . 
··-~ .. ... 

• 

\ 

.;! '. 
,. . . 

.· 
~ "" ·- . ' • 

-- .. • ... 

... 
• 

~ 

,. 

~ 

. 

~""'~ &o: -..} - • llUU>n l'ant•f', nJCnnan t'co .. ·u,Jro, 1$ • 
rildf\t'f', A. ,;Ja•lhrr Ja1141! I'. lt.Jwe, 0. f,j 
Wltbtorln', I•Mvr t~sh, 1-1ormtJne fiCT• 
rkhtrn.l""\a fltnklllnt, t'.miiT Unndt-
tnc. Ka11' llf'rrlc'bltta, tlla lrcnio bleD, 

l 

Auua Wml..,hcr t..ru!.o I:•~ ~huoa 
1..-vl,ll.l'a\"r,l:.l/. ll;ann;al~. C. io. !'l•>ell, 
Jnbn ,\. a ... ~r. Juhlll'•.w~,... Jam"' Von-
abar. Asm!.. Y... Wbal•r. Jl. Jl. 
Wha~toy. H. I ·r...,.tr, f'. U. ~~-­
..tar, ){arr.Jt. Tna~k. •1lllr~ T1'11J1k, :HoM 
Tn•k,AnnaTrull,ll .. llyTra•k,J~IM 
_Tra1k. Jlrnle llay Tr..ukl l' ai .. Jn \\'a.•h-
bouu. Annlo t'mllb. .\ 1..-rt l'imhb, A • 
01...4<1)'• ·lfAf1 l'a.,of•lf' 0 lltlol'l(\' ('l!liJ)01'7, 
fJ~ t'onll01'1'1 Jr., )bn C.oflnuno, Klc.-

) tit f:ot\~, J';..tborr ~. ' t>nn-n. i.lo.llwta 
llootfnaan,.;Au~ta•tluco II a• bu, !'idlle J'e-• 

. dm~na. F.n ... n I'..J,..•rttaa, U, n. Kurtz, 
1 t:ruma \\'no,.lward, .\luan•lft- Draul\lltt, 

• -
-• . . ·~ 

• 

llannall llnaultnui llay llfaulroo. J~n 
Drwh.mo,ll .. ,~ 1.-.Mwn. J,t!.J~artl»- -~ 
M, \'lno.b 1'. oJr lla~. \' .. bc-1 A. de • 
Altaru.anono, t:lrno J•, ,Je \\'.,lf•ldl1, F. J, 
JluOC', Y.. ~on, }:.Jdrtl 1)oJUidJ!!iY, J•"'" Jl. 'hl1"f'utl': )I"&JUn L. •l• T..-. • 
rmtr,Jubu llrn...&")"\Ja.rne:.J\tam~. J)l. 
f'J'• ..\ll'anwlo, •:..!qo~~an JobUM>n \\'. \Y 
!m·•·art, ,Jubn Jlanlom, A~•t ha~' 
t~T ~;. A. \rwunre. r-:l4'r t:. J\ ~C. P. 
!'OCil. H. ll•bcll')', Tb• t..o. .\nma and 
~ Jlfcocu UallrUQd nmonan~. ~ ,.,.,_ 
ul .,...,, '111'1';'•. Thr 
.Jo<Ln 1-. ltic'banl l)o(o, 
lola ry I lee, J aue J I(Oe.. Jolin 
~. Jlaarr J:....,, llarr Rt~ 

~*? 

_ . - ·-;:,·- . , -- ---r · -- "' .. - - -.. "-~~ -~ ;'¥-·c~!rn:·~· ; 17'""""7,1£·..-J~~--:;;"''i' .;;z:•,;_;_ •:\." -· - .. -~~~Y.of,~" """ .qjf._ ... rpq~1~~~ ~...c§t -:~ ~.; Uit niJ•i\1 .mnrtl~ o~l ~it.r;run~~l'liJ~l~l-,~·~~~~"~!!'i!fi!}_~'l~·~~l1~r~~~i( ~t?.~·n.l~tl~ce Mnibtel~~:.!'t''~. -~tr..J8fo I ~ .• a~.l! :'};~~ Jl':!~ aad • ' li~~·;- )!.~.o~ ... ~ ~l~ . 
~-- -- ---410rne:nl In •n.r ·1,.r1 •II j in~t tu•olt-t~naa~~ ... tt.Ci J,.:;q".!'"' fnt"~. ~~~ ll~~ tu !u.re~ ~~ilf •. • ~(~1'... 11n_9 ~J ... '.~q~l~.: l~rn_li ly~\l~l-J .. ~'!'- )1\~ .~tnlll:llf •ll~ •. lli~ J~~!\ 'i'l~~". ~!"u~ •• JQU.l ~· ~~k -~~.~ ~-:. ..,._ 

th>~t )II'Ju• nut dinrti!!J;:'.' •b!l'•. J•uf'l.·llll~ .. r .. ri ... "!_.~' ... ~, ltu~ !•( I;:t<:~j~\~!''1 ~!\; l!••'!t'.'~ ~'~~~ •. ~ull~~ ~tf Jf•h~~.'!.\ ~~>:. tf.e lunk\'ilt 'l,S;,IO. C~'('!·.~·~~.:U~otfl~ ..... !!'m~J~ hdO fJ~''·- ~':~~liD 
lli~l bT .. Wllh'r ... ,.,1,- «.d.un .. . fiJtiti-, n,:.ht. ul •• , .• l·k ........ 1'111,. , Uc llm IRI~ bndf ~ · l f .... lt!da tl'\! llll!" In fteu•, ihde: wlu 00 .iij-~IN'!';' frohl r.40, !'AXJ.~ ~~~~~. '.fo·l ru<tot'dl~ .. c.c~.~!h~ ~ ~ ~- ~ ~~I "''--'-

• ' "' .. • •: • . - • ' - ' ' " -"' ' - . ' ' • ' • ' ... T ' • . 1· I nJ or ~ ., hou ' ita dol' ~ 1'lotle ~~ nl ~ ilaW ~ a!' 
.... k~nli~ wlor'T(' :n\!h a:ruwtla f tillllnl f•'l' ~c:nol' ruunll•• .. ~Mil··~· "•••kt'fl. .'·'·-n-llt!A;niC.'""'.''' · Ilk~~!·~ tonr ~~·~h.ty lll?u"!'n~l: IIC'n'l', ~lt. !tr-; 1.!_~ ~~~~·~!c lr •. . ( ~·'""- Jl • • '.;: ~t! ~ ., .. l;.ik,~"' al c ~o~ ;-;~~;ib 

UrT,loJ•mrnt Ju•H· •ort"urrnl. ! , .... , ..... . vt llf'l!rly fli.ClOO. \\ J ......... ( u( l'l;Ul I,>~·.;· I lh•·. _ Wolle! ~'ill 1>:: ~}'0~= r ~lltltal~· · ~!!!l~~~he)l~f'. tlf tl·l~ 1111!1~1'. , Hum ~I'll~ srm.n}t• •·• wl~k~· .• 1• fllf !~~" !(.,aeJIIi•t'!Q'~ IID<l\bf'o&.l ~....... ~~-.,l!f~._~ 
lbtTt' laM ).IC'\'n; l~cn: will r.1Utlnt14' ruuC'Ia - 'iwt hN-11 ao•c-.otu~·l~·h• .. l lltt:_ : ~u.•:tn.t h111 •·umll!.,' 11fl.!.llll, •·•! _ ~ ~ t1~. 1- ' • • , ~ r · '< • • (;'. , ~ • • . ~~~<'I'C't~ da,nlrulllc.• tunnrJ thn~u_.,.h.· .. '·. f'CII\~e.l alltl ~ ~ liM 

~~ - ~ c~tl.' imd ·I~·Yd1lJ•ntf.nl willa- f time ~~~· riJII' r.•r ; ••••• .,.... tlt .. ·l.i~ .. . HY!Itllllj; j;r.l&l .. uf '!'"1'111Y. l'• .l'II"• ·~IJ; i - .... 1f .r. ~I'A!"Il !' • .. ~1.\. • '·t· fht•rc ..... '!" t\\:1tbt·l~ .n! •}•P! ns· rja(;c-. . • • ., -:.-. • <~:~ 
. • .. ....,., ... ,ln ~ 'J,.~n~IIJM<a. •IM•f'f' . U)t~lllt'Dl. On n~ llfh. ,lf )lay, lh'r Jl-.:1 tu tl~ lllllC'. 'flu! tlnu ,., .. tho ! ~·il l• \II~Wn ·ulia( tlll'!'•·•trllllli'IIL tun· \1111~~ .. il.)' • tl( thl' lj~Jf'(·t. <.Tit<' • Jp ~~- tid• ~ .. ralnlt>a ~~ 
wa~r ~ •nUalrlt·. F,.•ur ):'...aliiw• ! 1~. th .. tir.t "'"I"' w .. .,. tal..·n , ..... "1 ~ t!molt• v'•·r th•· lilt•&& 111 11111: 11 t ~·11·, "tUtA .,f' i~» ••aauro• milt'lt N(rrro'tlt••t c:nnl"J'!'IIY'" f'J:\Il l••: •·uu!'lnll'l lht•. l'Ortb "'" l!~ iNCJt lbl'dtl~!:,~ 
. • . . • • I . .,., Fl • ~ . . I 1 I • : . ~ . . I f I I t! ...... ·'I\· .. II -·.tt I" I ·,1 II ' 01'allur".allallaA l'cJUal, rnrt._,.~.,... ...... •ht'l"f' wo~trr fur Jrr!,.ouhllll •• u ...... .,. .. ..,. . "'JC>nuam~: I ,..~ •'"'1:" un"' r ""'' ~ •u!" ~· ,,.'l!f•1 • ~ •. • • - i.!'•n ~·lrl~ u ":Jmlant ~"rl' y o AI ~""' • m~ll' ...... u "'.. ICJ ~ ••r .. 1 . ' :: •' l.fll'tbe l'litQo, •Mn-1~ ~~ lltt' l'ft. 

t(•--.illlc,r till' rro-l•wtillll ••I t-ll'f1lhlnrr ··~· I Jl;lll)'. •ntl ,.,·, al ... lith •.t ~lw '""''' j .u II~· "'"-t. Un .. '_,.f. ~~ l',~j"~ tho: ~.-~~ ~_ lill;;h\'l'~_t,'f ..... !tor. ~\n . ~~~~ · u{ l w~:l..• ,ur ... ·a.-.llly ~n)' C'bt~f"loe' ~lw t'C·~· .,'dlo ~ iocw~ ~J.ncdc-o. --~~.a rn 
llw ··••lltllWU n'Tt .. l~.ll 1•111 brton I h)lllllh •) ... ~·.rtt.ay .. r l'ltai•• .~.unl '" I Fhtutt• ···'lnJ\111)- QWiltC '! tr.a··l .,r •1\l'r ; WAh·r I~ ·.tire 1JU.11lill1 tlaal '1\'111 """' tlcmrnt nr lht• li'AIC·r 'lllt'JIItlll 110'1\' •J:· I ~utlnn •:a.•)ll 1~"- • 

will ('IIPiinlk' (II It(' •'li•Y '" ,,,rn . I dtc (1HIII•IIIY ll .... 11ir' .. ·.al•· ~~ ini ... rl ..... I ......... lhuUM;III .l.~r ... t.!r IJI .. a: ·:. 111:'_!11 I r"'m, Ull irwh lruio: Yiltll'r A fnlir-lm:h lto&tiiiJ; '": Hln.trm~)· t:al:t·. Tlw 4 ··~n: l' Mtn.l~G ~~ ~~ J>OI>ubtiJ bwl!n •• tlM-. 
1 ~' ' I' •· I 'l ' c ' ~" I • J • ·--• • 1 f '11 -:-.1 I\ "1'•n-~1J<..,)Ipt"owfqlolbl'~ llw tkl" ool hmnigro~ti .. tl ,,,. tiH· ntti .. u. Tltt- «'•IIIJ .. u.r ""'.,.,....,~-.1 l•y l t u .... n• um '"''' · n .. tuna r•..,·n·onrorr:r1 1 ,rt'Jo,ure,ah~&tl,, with uo~tr ·lnc·hc•t •• r t'I"'IIY ,.., "'"Jill" ... IIIII' t'l&t'l• o a;: •" •• , _. _._ 1~·· .... !...1 . . , . ~ . , ' . l' iii • a· r I • • •• ~ • • ' 1 ' • • • . " • tha1lk'" .. ~ .... """ ..,..rocna. -·· .~ ... 

iljtrtMifl tb:at in •lli'h 1o1111'C .. hu ~trr : ••un· !~.a ... I1.•11IJ tloc raJtf•t: Ill HI l''"l;rty " .'"'", wn oco ul~let. ""~I>~ I-"" 1111~ ! ·wllh~T ' uhnt,• It: , }~prrlt11C'I' 11lj'n'·" I "'' 1 1111 TaJllln•n 11~111'1'11 a~u "1'~'1'\'l'fl·. it awi•j ln. I"""'' i\' f"!C'' • ~ tllro.rn'l 
aY~tibMt•, f""ddUf"• ln "urh t:LI•·•.,.lr , li.-.l': lto"ll:y tl~,. lhrt'f'•:n.:hu! !'n'J"O'I• 1'"7•· Ow· uf tlaf ... l•ll~wllllrJJ!hl, th!' l tl!l• t••l~· .,.l 111~1t·l!1,:i00 ,JCIIIIon• ,.,·1•ry j "~"~'"~~• 111111 hrhrl'. ·s~ .II"S •,h:~lott• tu lw• ,·lfoto tbe oloU!d>• ,....,_ tire ·'.~!Of\!'" 
euily tktll'l>tU•Ir.lt- d tlut fannlr~JC U& i ,.,.., I•• win·· Ia llttt~:rlant atl~lltun~ I·~· r ullt,.r. nl•ml l'lc:wn hllll"'l fmm llu• t-A·1·nly·tnur hnur.. ,\ 11 mch .. r w11 ll'r ch.turlN11. . . . I a1trnd tfM.,&own In 0..: .,ar. In 1~ • 

much ....... lkry. With WIIIA·r Oil ' J>Urt·i ....... cr.&'nt "'"I llll;;r'lli-, ltl&\f' ··i_!)·. Tlw t.oott•'fll :·C: lh•· ,;,..,, h4Ji ~n I illllll1'1; tu,lrri):IIIC t:·.u 111'1"1.'11 or !la'tul. ll T\lt: 11MI'OIIT.\l'OI"')! Ill" IT. . I ,.btn,~nlll~ •• ~~- f'UA~~l i»~ w-tsi'~~~~-~ 
h.ncJ JlrooJtJt>ti;',.t in •aaplo• f)IUUIP' 1 ~inC'r 1""-'11 IU~tlf', - _ r • • '!fo\~ .. ~tU 11f 400. ft'f't, lllltl 11f tJu.~ "!o..._ ht Jl'ill ,t"'\"t'r h•n ~\.n_ .. I!IJ:ht;'..•n 1•1 .\!1 far \.;wi; 1101 JSijj...(,S, ~'tlo•ai, \\', 'J, !:: :~~~~~f~ ~~~~~~ .'ti'Mtaantlltauah clltl.e ~ ~~ · 

t. •• unar "rr11.ai1111 a• am~ thin~: j • , 111r. eo·llr.)la:. ', untl ·•II) f,..·l.Al,oow ..... \ lo•\"•·•: .\ls•·.a~•IY· ~ twi·nty illl'ht.,: tit~' I' in u1m Yt'il,r, •llll ! l'o~ho~rr, in till' !'Ut•Jtettl ••C . ~urH·yl' J'"'l'iuu.'!i u.~ u)• oit ~ IIIII," ~a;':~ ~~1~ =._.,,._ 
&ond•nr nan II(', IIJJCI !'"'·h t..-11ainty , '9"' •'11"·Jmj';.nt aro-.a 111 lh•: lu-uol&.l· "'ll•ln:.·h•! •11111 1:11''!"'11 ' 1"' olnrar 1~ ! tl•.at •tllllll~il)' Lo III)J~lr fur Joro..lul'liun •. j Arro"'" tltr C',mtilll'nlom thr :r:iJ!IIUill and that aU ~ nnlltlll ta &at'~ 

Cl~ ~n>DVflt Jll!'r-n.t•iw I but •-:an 1.-. I t•·rc u( &I If' 14an J)j''IC'' rh·•·r ru.sy IOU.: o11l !'11'' •• llt't~~rtl lu It& \llt'l't! llllluna1 In I'OIIIt' ' 1'~~1'11, ·u ul l'" '"'lo•u.&, 1111 I :t2ol l'.u-o~lle·l•," n•ft•ri'"C\l 111 lltr t:•IIIIJI ry ,>hotll•l I.e tbruS'ft lh1.<1&k ~ A~f\C­
ilee~ttnwd lo lllf..e ttof't'L.inJ: ... -ttlt'llll'llt ... ' lr.a ..... l IIJ••Il ,,,,. ... ~ ., .. Ill :Ill •• ,. II run· lotml• fur •1•11'.1J:t' I•IITJIO"N. ·n,"""' ilwh -llfnl'l'll rut llflt'>'IJ lll'to ·J'. IJutAt lrndt "'~an Uk,:n :i• 1'111"'"''' •• r' Cur- . ''· """ "::'~ b ~l ~ ~ 'll"f!l' broa~t 

A plod Httn l>it ;:u I '"1111~ It ..... ,,,, ; nl lin .. ''"'"" lrum Ill•' oli"' rtinJ: oL·m• :: ..... nniOt "tfjlJ ·~·,·a .I. II ''".'" nf nr ... ut. • Jill lnt'h Ill 11'11 lll'tr•, .j,()()O lndu,. 'II m l uil'l.thlx ':Ill :lllil•lt• •llj·.,.i~· •• r utl kln•l· l ~:~~i.~a:. i'111;a •bma~;-;;i, ~':~,:. 
loeen tn;:c...J will• llllllr.Aiins: J··~ ........... J IIH' ~ ···int• Ill wh!..ta tl ... I ,I} .. , 14~··~ ............ '11111 Wtll ""'N' "11 : lrris:lltl' .t~.tm lll'fl...: It will 1H· ..,., .• t1.ur r.JI..I 1'1'\otlu.·t•, ~1111 ,;,1.1a'41: • wlt<> •• , •• lb;, tlaar ~ ... \kat.Sc-.~l. 

~nri t•y rh"llll l•oc·~tliti.-... lh11t it ha~ l •trr11111• whi-·h .... rul•inl- ''' J••nn 11 ... 1 AIUJ•Ie • 111'1'1)' '". Wolter,' fled •·un lot' • •·rat )'11\fl> ladnrt· "'' l:ers:t• !' 11111111lily "\\'.;h·r • mi•1!Ulllc I•~ '''\\, • w~u•• l 011 thl' J•rt d tJ.. .1~ tu &k~o."'\llao-
~1uat,.wate·r~uJ•I•Iy. T1ti• •·rit· .,ri'rt'r11n- ·•~n t•• la.n•· th•·ir,. "'""'t' . • dnwn 111"111.tt •all f•>f 1111 1 111 'l"!~·~· !. wil1 IN• Willlh .. l. ·'uol11n ••l•litiunal 11r ,,, \<t!/ l:~rs:• · J•IJ•ul.tli•llt •lorr. •ra.ttbo•rdtb~ ~ltrfor.rqtlnc 

I I I I • · 1 · 1 1 1 1 The I'• IIIJIOIU.-'~ tr.u·t ~rnhran'tl "''"'1.' ' l 1 1 • II __ , L · 1· . . . 1' . . ~ lhSIJ•ll'l'f'ln tbf'ln• n lC\ ll~ Nlulnt ••"lin Wuulol ""~··r ,.,, .. '"' ... lllflt• I . Tin• .al"f•a ,.,, '"'"'" .. ,... Jllllt ··~ ; \Ill , , • IJIIIIIII ,,. ···n ... a•n•~ I"' )' 111{' 1'1'04 ... ('1111 '1\' n •,ulth· .. l.amn·"llo\' 1•1111"1111: Ill I .• ri·' .ol L= 1--"-. • ,. • 
I I " I r ., I I . I . I . . • . ~ . . .. ... ...... au tlj• '<"I: ..... ........... ... ...... 

•J(IIIu~t'u•, •• •r~· t·l fur lit•· ~J·It:tl• 1 lhr "'''"'W. rnil••· l'J•"tthi• Ill''-' llo•• 1 1 tt: 111~1 .•·ria c :'"' • ·m 1 111 t'uiHI· In~ I lui lllllllliC'r uf &tura,.;c 1'\'tt•t\uiOt llti• ~tn lli•·~" n\l'r hu11111 t~t•inl iy ! an• ..:Jon- ~lnct\.,., rri•ll\1 t:f&f\!rd tt.l• re-
ronti nn:at i••n teh "'·' to it l•r tJ,.. "" r ";:•· ann ''"' r.ai nf11 II i· nl• •lit tlril1 ~ • 1 >": I 1 •rll ..... ••JI~h\ ~lt1 l '1 Jill t 1•ltl in ~ nol c•nJ.a r,;iu~ I he t·~khmt·nl :tn·.& 1·~· 1 tltc inlniur 'lllu·r• · it j,. •• ,,..I 1111•l i ~· r ·l •tu,~a ... , thl• tl'l!r h'malhf't• 
ar.cl untill•..t IIJI'•"• illlhlf~li:at .. 1,. I ,.j~,, iudl••. ..""" tlti· ... .... it j, •IIJ.IItrr lnwt-. ........ . ~otfo•r """ loC't·n ! •lsurt tluuu;-. lt'lltling tu hlhtt. llfl1J~ ! IIIMIII'III." Th•· :0::111 lli••t:•l t'lunll'('••lll• . 1:1 J1!}tlln' .... ""''In )bnlna. ~'l .. ln. 

~.11-~.l IIJ !Colli lli.-,:u c:;. ,. T.l ...... . J•f1•J• ... ,,,,,,,ra ..... ""''' •IIL•J•I\' , .. ,.~ '"1'"...,"1j:ltl "1"'1111• h lUll tho·n ~ ... \l'f)' ' '"'J.IIt'1'1ll tulle(• IIIAinum·. Tilt: lll~in ! J~ll~·· i. II•U\' t'll''""'"' in t' llf\'ill" IIIII -'·fl. 1 •"-:~. , 11:_~1'1!1l<_ooJ:.~~ ~.,: 
__ .... . • • I I I I I 'It 11 1'1 • l . I "' ,.. ... . • ,.. I .......... "'""'· '" '""""' •<( ...., ......,.,,.. -
~ .... J~IW•Y• lllf'l 111 .. ' 'ft' uf tJof' tl•l· 'IIlii It' (oor II t•ily ttf tw() "' tim~ 111111• I 1 '"lr.t !t• OIIH WI N' rt-.ll 1 ~' J o•.&trlnnrnt an-• Ita. 1111 l'll'\'lltiun uf I (l\•11, I'll Jnwt',. ~~~j:~O·•t in II, 0J'I11• illl•. lllol>\'f' lltaltol, lh"'wn llltolM\~~t Walfflo 

IUll1 Ultf lllJIUlfllriiiJy lf10• t·lt;~~r;.~rh• r ,J .... J lf,.ltl•.tl"l f nfa.tl•if~t~llo 1111•1 In irri•l IICtti<I H l l.t! l.\,.ll<f, • ' ·I,OOCJ 1•1 IJ;t(M} ft-t•J, with 1111 11_\"l'fa)lo' ' f•llhiiWI' flf lltt• 1\'oorJ.: 1\~itJiu•l l11· fttll,.· , "ltlarhl.!:...: 

1.1~ ~ntin· .-.~a!' I.)' -~~ jwll''"'' '?' J:•l .. (Jtttll furtr I•• .. Js:l~l)' tl~m•JII:l Tlu• ll•n.,f flu• flllll 1 111.-l:t••.ll·•·.t•Y 11' f~tnnual n~infall nf IWM1)' thirty•t'iJ:ht n1t1i:NIIIIt~il th•\ tn1n•furiuius: l'lr:~ · l• .\u•trali:an o\rau~:r... h...,:,. 11C't•ll ,1,~ 
h.-tl".etl•,lllac: '""""'"' IIIII I hntl• ... ,,.. uf 1••111. In r;ar~lnJ: ""1 tJu, 1••111' "'II ""• •\~ 1 1"-'· .,f •·tttllltry lltllt . ln.-Ill'~, "ltltnu~ c·un•itlt•rin,; tlu• J'lltt'll"• uf 11111h-r 111~•11 ullo·\· 111111 . ... ,.,... ltt'):ht ~ lh~tt11 ~lun '" .. ou,.l \....,.Utkln. an<! 

t•tl u1Jrr• J,..;rond. t'"'l'"''film•l·lr 1""1~ ..... It I• 1''"1-'"'"' lu utili,,~,. will loco lrri~.ai,J,: l•y wntrr ~ro11u tlu• 1 f.all: If tlll'n•11re ttny wl111 ""' •lo•·l•li· I h•lll'l'''"'· ·n ... c•nl;:tll1''1m•:ll In '"Itt•· .. r.l\tll•la tte.lr ~le at fNnl' .. .:•~.:.o I'"' 
..._ dr1 Ill,.,..!' hJJtr ltiwfo·r..,J ll•r ,.,.., "''""J:'' ,..,..r\'i•IOt in 11.-• llhiUII· ltllnlt', t'r"lll th•••lln·rfiu~ 1ln111 tu t-:1 , •• 11 ul••ut~ tlil" !.Inti ··{ .tt•fliJ:•• 11 ~ 11 '.111111 ltt••uly tlt:et " 'ill h•ll""' tlll' lt:tn,:· I lt~IC·I••s. TM !rult ,. ... ,.,l,,....t a~ <.11\11· 

tttlhf' rltf, •• W"rll i• tla•• ,..,. t"iu• , :r• ill•fi,.•fo,J "I"'" lh•· 111 •1•. 1 t: .. jun Jt,iu..t ... , flu• rh•·r \.tll•·y I• m:r· • 11111111,. uf u1rlnluln~ n n·ll~l•l•• WAh•r I ill" uf tha& nt•o•1..1·t\:l'"f ~ih·· · r 11l•o~lll ffi1· n._~· "•tnnJrr~ batlt 1""""' 1 1•~"1"1 1 ~~· 
~ r • . . . . ' • . \ ,. . • tlllltllh· •• .,., ••• r ....... "' J:"'' """ It',"""" 
clrft1f'n &. elf,,,.. ('OftiiiiJ'. I • .,. Ill t'IIIA I Tlu-..• ,, ..... """" •1111·· 1.11 .. 1 wath . .... . tooW,Jill11 ,.,IIL111111 fill ,,,..,.Judi\•• l.m·l~ ' ~ .... ,.ty. it will J .... ullldt·ut r .. lt'lllhul . \'Alit•\' "' t:t C !~Jjnn 1'1111 IIIII~· I,• ,, ... , • • • .... , .... ~..,. t:..rh laatf·t.h' . ......... _, ·., .... , 

yJ.,ftN~ ···n · •••Ill•,( tl!al ~·11/"t· ; "'.' l•r liN· winl~r rain ... . Thl- 'IIAt•·r I I ~~I. lire "" ''"'"''''"r l:hll•tiJlii;IICf', •:I I ""'II\ II til~ ••'\1'11-l•lJMh~ ,., !111' ~."~'"' 'I '""' ·,.y ilt~"'{{ Ill It:. ·hnll I i\1' "! ~,. it. l ,.,, ... ,. nr:tl~.!.>th•t the·~~ 
fiiC'JOH• ~,.,,. ... (tuittuf :t• ... l,.n.~ Will .... II~ .. I •htrlllt: 111:11 t•Ait. r fit,. i .lJ"h lt.anrhn "llll•t;ll'l ... r.7,0110.t,·rr-,ur 1\'llh•r ""l'I''Y ur ~.n Fnanriiii'O ~~ ulr ThJ• "olo•pnl" lll1 'p,:l~ \\'Ill .... •lrii•JII'tl .. r I f':ot•h nt•tll:f' •,•• about lhl'ft t't'llbt w\m 

It Wilff'r .... J•Ut lllrtln Utml. Th .. ; ,,hmnrr •Jwn ,,,. •ttJ•J·Ir ju th•·•h•·r. •l·irh n•~Ulr:I(J,(I()IJ Rrl'llnil•l•·· t-:1 I'll• tllfnt'\l fr•lllt ' "'""' •lullll(l' n'PI'tU•il"l' , lhdr 1\"llflhlrM ):JVh ··I i il\h•ttu•l••lll:t onloll•)' aUI"IInn: ~~- I• ftl ..... lhau.too'blf 
..... • I I I' · I f l!f I II · 1 • 1 ' · • · 11 · 1 . • I - · · thf' t•ri<'f' •-.f thlo fn•ll •bm "'-~•••·r IIH-•'I'<t -ner m•tc•f "'''"'"'"\ •to ru II· iiltlt .. 1 HIIIIIJt ,.,,.,, •• I••• utr '" Jun,ll•ltJ•ll•llll Y•·nl•1l,l~r&ult.'tl (flr'rowru'oll•v till' ~nmw \'"II"Y \\'nt••r 1,,1111da•l-ailh ftuit·lit·~t~hl''•l•tul.auul 1 · -.~ . 1 · · · ... 

·1 1 1 J ~" • ,. ,. • r J n·>•II"Y· • 
uf tf•f' ")' , 1111 ~.tw .... "'"'n 1' ,.,,,I tlar •l•lnllll•l. .\t •twh lhurP,IIt•· 111•1.-:~uty lltttl ft•rlillty, nllol •'•JI('I'illlly. C'tti11J•"ny~ 'rltt""' rt'~t ' l'll•itll . lltt' lillt,J I ht'C' n111l \hw. ll:am·nlll'f", • ·ill ,:i1t· . · • • , , · 
wlaif'h tl!f' ' ur ... lful ., .. ..,. f ""'' ' r .. nl•·nl• ,,, Ill" ' l ... """lr• •·1111·· IIHIJ• '"'It- ..... ,.caltility Ill ltf'IIJl'l l'lllllln•: t.y wlnlrr naln• rn•lll " t'llldmwnl l•l:tt·~ ... llf':tlll ,. IUitllhrifl. . ~-l t-:lC'hlnJtr. wlurh Pi\1\l(' tl~,tll' •.:·• 
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The ce8"auding elec&tion occupied 'b7 the works UDder ooutraatlon 
lv' the San Diego nuae Ooapav, their tar reaoMn1 deaipiD aoauaW.atlJlg boa 
ditterent sources the waters ot distant atreau, tbeir costliness, the w14e-
extent . of the district coJI!!!Ientecl, ~ the tact t.bat thev- tenda•te at the oi v 
or San Diego, which mq receiw its supp]J' at high preanre em the an•••ita 
ot its greatest elenUons, reDder tb• in •ev respects more iaportaat to 
the prosperity ot the region tbnn aq other, and second ill nDk to the Snetwater 

. daa and its distribution onll' because the7 are 7et 1n an 1ncOJIP].ete state. . ~ 

DISTRICT AID~=- As far as the7 haft been outJined b7 what has bea beguD 
or coapleted, the works consist of a storage ~reserwoir ·on the head-waters ot the 
Bowlder creek tr.l.buta17 ot the San Diego Binr, a diYerti.DI claa ot ua0DJ7. 
in the riYer proper, and a Iine ot 1'luae +ldrQ'-dx ld.les ill leqth- aklrteiDI 
the canon's side tor Lwenv-one ldl.es, t.bea c1rcl1ng 1011th ot the ValltV ot · 
lf;l. Cajon, and finall7 emerging upon the 1188& ten .Ues east ot the o1V' ot 
San Diego. The plans of the compav conteaplate the diftrtion ot the head-waters · 
ot the Ti.a Juana and Sweetwater rivers on the south, aDd the San Dieguito 
on the north, into the head ot the main tl188, the conatraoticm of ftriovs . 
additional storage reservoirs in the mcnm:tatna, and a diatributu:r reaenoir 
at the end ot the tluae, the deTalopaent ot tributari•s ot the San Diego 
b7 t;uunels under their beds and gathering thea into the main conduit bT naller 
lateral. f'l.aes, and t4e distribution ot the water tram the end ot the wain 
fimae b7 pipe lines oTer the mesa. 

The field ot irrigation devalo~Rent which these worts command embraces 
the entire vallq or the San Diego .Bi'Yer., including Bl. cajon, the high mesas 
between the rJ.Yer and the Sweetwater on the south, and the Linda Vi)lta usa 
north ot San Diego, an aggregate area of sevent7-fiTe thousaDd to one hundred 
thousand acres. The ntllle 1 tae proper dow1nates the whole ot 11 Cajon, and 
a portion ot the upper Sweetwater Tallq, wld J e the pl.pe lines, which an to 
be laid westerly' f':toa the e:ncl ot the tluae, coamand the aesa east ot the cit,. · 
In omer to reach the I.inda Vista mesa, a long pressure pipe wW. be needed ~ 
to pass the depression ot Jlissian vallq. !he distribution genera117 over the 
mesa· aight be b7 pipes UDder pressure, or b7 cement p1pe cmennels, as 
explained in 8llbsequent chapters hereot, relating to San Bemardino ccnmtq works. 

STOBJGE aESERVOI.R:- The main dependance ot the works for a suaer and tall su~ 
:is at present the Cu;yuaca reservoir, located forQ--threnrlles aortheast ot 
San Diego in the Cu7amaca. JIOUDta1ns, at an a1titude ot tour thoueaDd tin buDdrid 
feet. The water-shed ot this reserTOir :la about fitteen square miles in area, 
dra1niDg two· of the highest peaks ot the raqe. The reservoir is fcmaed b7 an 
earthen daa six hundred and thirtq' tin teet long on top, tozv teet in height, 
thrown across the oatletof a broad, n&t JDOUDt.aiD vaJ.lQ'• The little StreW 
tr.l'batar;r to the reserTOir are npplled b7 the winter rains and mel tiDg snow 
~ ear}T spring. ll:oa the eastern ria ot ·the Jrllter-sbed the countl7 drops abrup~ 
into the desert. The Ml ls em this side arelow &Dd barren. The two C~cas 
Peak~ on the rist ue clothed nth forests ot pipe &Dd. oak. 

As compared dth the Sweetwater reservoir, its capacift when tun is 81 
per ceDt of the latter. The tull-nter reserroir apace coYWS onr oDe thous&Dd 
acres. Ita, capaciv, accord1D.g to the eltrratlon of its water abon the outlet 
is as .tollont 

CO!AIIAOA lWh- The site ot the dam was one which had all the scat ace 
inclications ot solid rook. The 11hole surface was ooTered w1 th loose granite 
bowlders, and betore sinking test pits, preparations and plena had betm made 
tor building a mas0Jll7 daa. The exoant1on tor foundation developed a bed ot 
olQ" instead ot bed-rook aa anticipated, and ~ abundance or good clq being fOUDd 
1b the 1aediate neilhborhood, the plans were changed and an earth-work dam 
built. A puddle trench was cut under the center of the eabMkment, end the 
clq til J iDI bu1l t up in llll'ers. fhe embAJJlment has a base ot one hundred and 
tltteen teet, inside ·slope ot two to one, outside slope ot one end one halt 
to one, top width titteen teet. 1'he high-water mark is fixed at five teet 
below the top, at whioh point a waste-war. fitt,' teet wide is placed on toe side • 
The water-~aoe ot the dam is covered w1 th stone · riprap laid, dry, eight inches 1D t 
:thiolaleaa. 

~ . he outlet culvert is of masonrr three and a ba]f feet wide b7 tour teet 
six· inches high inside, one hwdred and twenv feet long, its bottom placed 
at the leftl. ot the original surface with a tall of three and a halt teet in its 
length. At tba upper ad it opens into the base ot a circular brick tower eight 
teet in diameter outside, ti ve feet in diameter inside, and carried to the level 
of the top ot the dam. Xhis tower is pronded w1 th two gates ot wood, closing 
opeJdngs three feet ride by four teet six inches high. The lowest opening 
is at the bottome ot the· tower., the second fifteen feet niDe inches higher, 
1DM1aW7 abon the lower. These gates slide up and down iD wooden grooves, 
and as they are to be mo'Yed b)" chains or ropes., are not connzdent, particular4" 
when thq are to be closed quickly 1111der pressure. An iron gate is provided 
inside the tower to close the lwtd ot the outlet cu1 Yert. The work was begun 
late in the fall ot l8861 and completed about the middle of Februar"T, 1887, in 
till~ to catch a part o.t the ml;y heav ra1 utal.l ot the season of 1886-87. The 
oa:tOhment was about tb.i.rW-three willian cubic teet, equivalent to a little 
over ~ inch in depth over the water-shed, and tilled the reservoir to fifteen 
feet in depth. The reservoir was tiDed to a depth of twenty-tour teet h7 
the ·raintall ot the wallowing season, 1887-88. Both seasons were drT ones, 
as compared with the ordi.nary mountain ra:lnfall. It is intended to release the 
water at the dall and allow 1 t to follow the rock;y canon or Bowlder creek, ten 
JDlles, to the d1 verting dam ill the ri Ter. 

PIVEBSION AID DEI.JVER! WOB!St- file diversion is made f'rom the San Diego riTer 
about tbirtqene •1les trom ita mouth, at an elevation ot abotJt eight Jnmdred 
teet above sea-level, and where the stream, falling at the rate ot about 
th1rt4r feet per mile, is a in an open canon flanked by' barren mountain slopes 

. rugged and steep. 

SAB DIEGO DIVE.RTIIG DAIIt- The diTerting dam is built of masonry of the ~ollorlDg 
diaensionsa llazilna height, 54.5 teet; leqth, 447 .s teet; width at top, 5 feet: 
vp a~ batter, ll teet 1n 20 feetJ back batter, 7 teet in 20; wid~ at · 
~se, 18 teet. The dam conudus 4,000 oubio ·7ards of Jaason17, and required 
2,410 larrela ot cement. The· average depth of excanti.on in the bowlders that 
tor.d 'tba bed or the stream was ten to twelve teet, and the foundation rests 
UpoD the aott, disintegratiug granite, forming the bed-rock ot the COlmtlye 
~~ uterial JYV' be read1q out with the pick ·and oronbles on exposure to the 
air. Attar the claa ns COilpleted and tested., the leakage was consi•ered excessive, 

· and the upper ~ace waa qain stripped to the tounclation, md an apron of mascm17 
two teet thick na 8UDk to a depth ot. sO. B1x teet lower tban the original 
base. The n.ll was then repainted and p~ plastered on the face. The · 
top of the dall ~~ at an altitude ot 81S.6 teet. Inallgn•ent d the daa baa 
an an&].e in the cea.ter whose apex is pointed up streaa. Othenia the atructun 
ia straight, depending upon the weight ot ita usa tor atabill'Q' • 

• 

The head ot the tl • paaaes through the nll with wooden gates to control 
the water. The le1'8l ~r the n .. bed ia Dine te t below the top or the daa, 
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o:r f'our :teet below the oTertlow weir. 1.'he ujn waste weir ia two lnmdred aDd 
ten teet long, wiill a seco dal7 weir t .. v Ceet loq. !he n.oor ot then riira 
is or pine plank spiked to t1•bera that are holtecl to the JI&BODZ7· In addition 
to 'Ule crrertall fi&te weirs~ tbere are two colTerta passing throup tbe daa tor 
draining tbe basin above. One o:t these is 2.6 teet square HftD teet below the 
grade ~ the tluae, the other three teet aqlliiN, eigbt teet lanr than the tirat. 

MAIN COROOIT1 !'LUliE LIB!:- !he tl1Jil8 is set OD a bed cut 1D. tbe aounta1D a14e 
except where it is supported on trestlfng. m tills are aade with loose rook laid 
with some care on the outer face. Its total length ia th.irtr'-aix Jdlea. i'he 
grade is 4.75 :teet per mUe. 

~OliNELSz- 'lhere are eight hmnels upon the work, lined with masoD17 on the aides, 
t1•bered oTerhead, except in solid rock, and plastered with aeaent on bC?ttoa and 
sides. 

Tunnels No. l :ls 550 teet long; Jo. 2 ia 250; Bo. 5 ia 8S; Bo. ' is 705; 
o. 5 is 519; lfo. 6 is 316; Jo. 7 is 1 1 905; Ro. 8 is 280. Total 4,168 f'eet. 

The tunnels are finishecl six :teet wide b;r six feet one inch high in the clear. 
In loose material. the sides are walled up with masonv twel w inches thick to a 
height of four f'eet, on top ot which rests tiwberhg, six b.T eight-inch, with 
1agging of three-inch ·plank; the bottoa and sides betng finished aoot.hl7 with 
cement. 

· FLUIIE:- The flume is made in rectangular tom, five :teet ten inches wide b7 three 
:teet ten inches deep, in the clear. The bottom and sides are ot two-IDch redwood 
plank, planed on the inside. The trues, placed at intervals of' tour teet, 
consist of a sill rour b7 six inches by twelve teet, two posts :tour bT tour inches _ 
b;r f'our f'eet, and two diagonal braces two b7 four inches, tbfte teet three inches 
long. 1he sub-stroctam whee 1 t rests on the gro1md consists of' IIUd-sllls ot 
redwood, two by twelve inches by' nine :teet, two stingers :tour by' six inches, one 
lmder each side or the nuae box, and a block eight ~ches long supporting the si] 1 
in the center. Where on trestle, the aW.s ot the fl'Dile reet on three 
longitudinal st.ringers, t1f0 ~which are tonr by twelve inches, and .me in center 
six b7 twel.ve inches. 'The trestJ.e bents are placed sirteen teet apart, and for 
trestles up to twenv teet in height, consist ot two posts eight b7 eight inches 
set on a batter o:t one to six, a cap eight by' eight inches b7 six teet, a sill 
eight by- eight inches ot proper length, and two diagonal SVf8.7 br:aces two b7 ten 
inches. For higher trest1es, more posts are introduced, and trussed bridges · 
carr:! the f1uae over the deepest gorges that are crossed. Ten million teet 
ot tiJiber wfll be consumed 1n the s~cture. The tl1D18 has a theoretical 
capacity when tmed witb1n three inches of' the top ot onelnmdred and ten cnbic 
f'eet per second~ or about five thousand five hundred .miner's inches. The nu:ae 
tor its full length or ~.6 miles is no• carryiug water, with sideboards sixteen 
inches high; the rema1nd1ng bcwda for full ocmpletion are to be added later. (1) 
ater was being delivered in El. Caj6il~ Vall.87, and irrigation c oaeDced f'rom it' 

in the latter part of June. 

DIS1l.RI!UTIOB SISTBII:- Pipes & RESERVOilh- From the aDd ot the tl.uae to San 
Diego, the wain pipe line will be nine ld.les in length to the top ot the mesa 
overlooti'Og the c:1fi7. A. braneh pipe one mUe in length w11l dalivar surplus 
water to a resenoir to be constructed tor storing the 11D11Sed deli Te17. A 
main ~our wiles long dll be %'8q1Jired to tap thls resent)~ and· join the tbrough 
line below. 'lbia reservoir is called the Civ resenoir, and will han a capaciV 
o:t seTen huDdred and ~~e m11J1on gallons, covering an area ot one h1mdred 
ores. It wf.ll be :tonted b7 a USOD17 du ti.tv teet btp, located in a narrow 

gorge throtJgh blue trap rock, whose w14t4 at a height ot th.1rtr' teet is but 
tUt,' teet. Its elent.ion aboYB sea-leftl ia tour huDdred IID4 ld.xt7 teet at 
the base. 

ote (1) 
· daed 

COS. T OF THE WOBJCBa- The toUoldng statement aade on authoritative data 
abows the coat to October 20, 1888, with the majn conduit completed, as above: 

SurY87ini, ens:t.neering, aDd superintendence& · 
Tunneling and grading (contract, esa,544.71;~ work, t76,092.87( 
11aaell•neoua aonatruation (digging trestle ·pits, ditching 

aulwrta, hauling supplies~ etc.) 
.Rights of wq 
nu. colllltruation 
lxpeDae accowt 
Telephone 
Wason roads 

• 

Ouqaca dam construction 
D1 Terting dam construction 

Total cost of works to date 
. -

To this must be added the cost of' laDd for reservoir sites: 
cu,aaaca and C1 t.1 reservoirs, about 
Interest account 
Legal services and expens~s in litigation 

TOTAL 

.~,821.53 
154,6&7.68 

:58,409.51 
11Gl 1 65S.OO 
486,956.09 

24,624.04 
689.72 

7,228.0& 
47,057.65 
51,601.59 

$847,578.72 

$76,908.00 
25,855.56 
8,449.70 

$111,211.26 

This makes a grand total of expenditure to date of $959,789.98 met by' 
the company. The orish:!al projectors of the enterprise claim to have sPEQit 
$10,000 on survqs and preliminary work before the company was organized. This 
brings the water to EucaJ.n>tus pass, on the western rim of' El Cajon valley, on the 
highest point ot the mesa conened by the fl1Dile 1 a distance of ten miles f'rom 
S.an Diego. The estimated cost of' the pipe line to the ci'ti" is about tss,ooo, 
inol~djng ~ loop to the Ci't\Y ruervoir (one idle north f"rom the main ¢-pe at a 
point ~bout two miles west or the nume terminus) and return crDection,l with 
the main four miles below the CiJv reservoir - fifteen miles in all, or .fUteen-
inch pipe. The CiV reservoir dam is estimated at $34,000. 

OPERATION AND UAI'R'lDANCEz- The San Diego Flume Compav undetakes to distribute 
ita water supp]¥ 1mder speci:tic contracts to furnish stated quantities ot water, 
aunvel17, in perpetui-cy-; at designated points, in an agreed manner, and for uses · 
named in each case and no Gther. The holder at such contract has a awater-righta 
in .~~11118 suppq. It held for irrigation, the right is made appurtenant 
to certain described lends. the properfty of the holder. 

iRRIGATOBS1 WATER-BIGHTS:- The agreemen1l1 recite in the form of a preamble the great 
benefits to accrue to the region general.q 1br the reclamation of the now desert 
mesas surrounding the ci'GY of San Diego b7 water brought tram the distant mowttdn 
raiges,• and spec1ficell7 acknowledge the enhancements in valne of the properq 
ot the contracting par1;.y b7 reason or this general benef"iciat1on brought about b7 
the construction ot the •vast, complicated, and unusual 17 expensive 87Stem ot works", 
b7 the anticipated benefits for the lands tor which tbe specified wter rights are taken, 
•and as an • inducement" to the coapuv •to incur great and unusual expeDBe in 
and about the increase of its works, and to aid and encourage it in 1 ts attempts 

· to aeoure a laree and reliable sup~ ot water, eto.n and in consideration or the 
connant on the part ot the coapa'V' . to deliver. water !n certain amounts, etc. tor 
use OD the lands described, the contractimg P&.rV agrees to pq, etc., a certedn 
lUll (in the nature ot a bonus), when the water becomes available tor his use, or 
at aoae other period nuaed. · 

jlld the, 111n further consideration ot the preaiaea and aa an 1Ddu081lent 
to the OOIIP''V' to extend and .iapron 1 ta works hom tiae to time, and to aid 1n 
extenc11Dg, illproving, and lMJnta1n1ng the sue ao as to increse either the now 
of water, b7 Which 1noreaae the value gr all the lands in the vic1Di V ot the lands, • 
ot the oontraottne ~~ .nd hia om l"llda. also, •will iecessarJlT be cont1nuall7 
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eMftl')Ced b7 re~son of the increased certaintT of sufficient water tor llTigation 
purposes in the driest seasons,• the contracting paltt agrees tor b1mselt and 
hi8 heirs, etc., to PQ' a sua azmlJ811T (apparent.J.T in lieu or a rental for the 
use ot the waters). Then follow certain candi tiona of torfel ture, to the general 
effect that it the contracting ~taUs to coapq with the terms of the contract 
he forfeits his right forever without recourse. All coveDBDts and agreeaents made b7 the 
land omer for the land described go with it, and are binding upon all future owners 
o.t it, and as security for perfonumce ot them the lands are aortcaged to the Pluae 
company. -

In accepting the agi:eement, the nUil9 compaDJ' binds itself', etc., to tuim.ah 
annual 17 tor use on the land ducribed, and none other, a water-eupPll' in meanre 
and llOde ~ delive17 as specitied; prouded, that the coapen7's water-auPPIT be not · 
shortened br the compal\J1S abUi'Q" to deliver it be not illpaired bJ the act ot God, 
or the elements, or failure ot the average rainfall in the mountains, or b7 
the operation of law, public enemies, or by riot or insurrection, or b7 accident 
to the works of the compaey. In event of short supll17 from arrt of these causes, each 
piece ot land for which a water-right is taken is atitl.ed to a pro rata ot such 
water as can be supplied during the period that such ilapairaents shall exist, and 
as sba]J be consistent with like tul.f':l]lment of other contracts ot the compev and 
the f'ull snppl.png ot cities and towns. 

The contract:t ng parV agrees that noae of the water tul"Dished him under his 
contract sbal J be t1Bed on arq other }811d than that specUied 1n the agreeaent, nor sold 
tor 81:13' other purpose, or at all, 11 •' , • ., except with the l8Dd, and that none ot the 
water f'urnished him sbaJJ be allowed to run to waste, but shall be caretu~ utilized 
and when not wanted on his lands sbaJl be shut ott theref:rom and retained in the 
c~•s filDie or other condtdt. In turther consideration of the benefits and 
waterso~ to be obtaiDed the contracting parV grants the fllDle parV right of n:r f'or its pipes, fiumes, or other conduits, over the lands for which the water-rights 
are porcbased; and also grants, bargains, and sells to the compazv, all his rights, whethtr 

e is a riparian owner or otherwise, to divert, lJse, and impo1md the waters ot San 
Diego river, or ot other streDs, rights to which are claimed bJ' the Plllllle compav. 
In brief, the individual irrigator's water rights are attached to the lan~, and 
convey o~ the perpetlJal. right to take twater at a certain fixed rate per &nnlllll 
(not leas than $5 per acre). 

At the beginning ot the enterprise a few water-rights were sold at the rate 
of $150 per ainer' s illch. As the work progressed values 'irere increased, and in the 
summer of 1887 the compav vontracted to sell four hundred inches to the San Diego 
Land and Water Compan7 at the rate ot $i,200 per inch, which has since been reduced 
b7 special agreement to $800 per inch. The total aaount ot sales and contr&:cts 
by the fiume eoapaey 8lii0Uilt to 157,200, in addition to the sale of several lnmdred 
acres ot land with water-rights. (1) 

• WATER SUPPLI AliD WATER CLAIMS - The T0111118 of suppl.,- which aq be sateq 
recleaned upon b7 these 1r0rks1 as a ~, cannot be detin1tel7 estuated, on accomt 
ot the generfl]. lack o~ statistics as to ra1ntall. A record kept at Julian ( eleY. , 
4,200 ft.) for five 7ears gives a mean rainfall ot 37.55 incbes (118%. 61.62 in. 1 
mn. 25.89 in.). Julien is located in the watersbed of the San Diego, on the mountain 
top, a f8fl miles north ot cu,.-uca Reservoir. Other records kept tor short periods 

. north and south ot Julian seea to agree sobstantiall;r with this record. 

The water shed abo"f'8 the diverting d8ll is about cme hundred aDd teD square 
m J es. ~ thJrre are feeders to be brought in or taken up whose drainage afeaa will. 
aggregate ~orV--tiw to titt,- Idles 110re. With a Man rainfall that C8D be nlied 
upon, the sopp~ to the streaas distributed e~ through the 7ear woul4, no · doubt, 
tar more tbm suttice to Ninta1D the flow at the tJ.-.. to 1 ta full capaci V the 
7ear through. !his 8Tet1 diatribotion oonld ~ be attectecl by ••• of stOrage 
reserYOirs, but on account~ the lack ot sites OD the nter-ahe4 it ie doubttal 
11hetl2er this can be accoapliahed. 

• 

Aa81J111ng that the orcl1na17 tlow ot the river is sutticiant to keep •P 
the probable dem•nd tram loYaber tirat to llq first ot each 7ear, w1 thout drawing 
troa :resenoirs, and that the uxlwjnw draft troa reserTOirs td.ll occur from June 
fuat tO Rovember tirat ot each 7ear, the aaount necessa17 to be stored each 7ear 
Will be, approxtmate~, fourteen thousand Dillion gallons. The C1JTamaca 
reaenoir and the 01V reservoir coahined wUl .tore less then one third ot this 
voluae, no allowance being made tor en.poration. Hance, it is ev.ldent tbat verr 
•ch turtJler etorap is requi~te to ciYe tbe enterpr.l.se a tun measure ot 
uaetal.Deae. The compav have contemplated several addi ~al reservoirs,· as 

~here.rter mentioned. . . . 
.APPBOPBIATION CLAIMS:- Claims to water have been posted and recorded, 

coverb.g all the tributaries ot the· San Diego river at all favorable points ot 
diversion, as well as the streams on adjacent _water-sheds tbat 11187 be brought 
into the 88118 87Stell. '!'he filings and claims, exctt those at the diverting 
dam on the me1n stream, are each made as tor a ~rt of branch of the JM1n 
qatea, and the work on the flume is supposed to obviate the necessity of 
special work UDder etch fil:lng. These claims filed are presented as an 
instance or au extended application ot this method ot acquild.Dg claims to water as follo•sa 

STBEAU APP.ROPBIATOR Date 
Posting 

Date Filing Purpose, Ileana Amts. 
claimed of Diversion, etc. 

Place of Diver-
sion 

s. H. llarlette June 17,1885 June 25, 1885 At point 100 yds 
above Boclcy" Bar 
(site of diverting 
dam is at Rocq 
Bar} . 6, 000 inche 

W. E. Bobinson Aug. 17, 1885 Aug.25,1885 About 2000 ft. 

Dec. 5, 1885 12/~85 

6/l/86 

Saae 6/2&/86 8/26/86 

above Boclcy' Bar All water 
to extent 
ot 6,000 
inches 

At a point about 
S mUes above Dr. 
Post• s near aouth 
of llpper canon or 
Sweetwater. lor use 
on J aaacha Ro., 
Ro de 1a Baoion, 8Dd 
Otq Ro, claimed as 
branch ot main 
JJT&te. 4,000 iDches 
About 1000 ft • 
above Bocq Bar 1,000 

Diverts at tirat 
talla ot creek above 
Deacaueo about li 
aile a. Intended tor 
lJae h ci~ San 
Diego, Ex Ill salon 
Bo., 1lo dela 
laoion, J'aaaoha, &Del 
Sweet ter alle;r as 
pert of ••1D tSJ8 21 000 



STREAM APPROPRIATION Date 
Posting Date 

Fjling 

Santa Ysabel Creek S.D. Flume Co. June 24, 1886 6/26/86 

Ba1lena Creek 

So. Fork s.n. River 

Bowlder Creek Fork 
San Diego R:i ver 

Pine Valley Creek 

Chocolate Creek 
Fork of S.D. River 

Same 

Dye Valley Fork 
SanDiego Ki.ver 

Japatul Valley 
Fork of .:>weetwater 

San Diego River 

Coleman Creek Fork 

Same 

Same 

Same 

Same 

Same 

\lame 

Same 

' ~ame 

~ame 

Same 

~ame 

ame 

Same 

Same 

6/24/86 6/26/86 

6/29/86 7/2/86 

7/51/86 8/4/86 

1886 1185 

8/14/86 8/19/86 

Same Same 

9/16j86 9/20/86 

6/27/86 

8/27/87 9/5/87 

5/27/88 5/51/88 

oame ame 

ame Same 

Purpose, Means 
of diversion, etc. 
Place of diversion 

~t point in gorge where 
creek leaves Santn 
Ysabel Valley. All waters 
claimed to heads of 3 
main branche a. 

Part o£ main system. 
This is the 11 Ballenau 
Reservoir site 
appropriation 1,000 in. 

Diverts by nume 
one mile above mouth 4,000 in. 

2,.000 in. 

2,000 in. 

Diverts at point 
'>/4 mile above fork of 
creek 100 in. 

Diverts 1,600 ft. 
from flume crossing 100 in. 

'lbis is the appro-
priationfor the Opper 
Dye Valley Reservoir 2000 in. 

This is at the dam 
site. in J apatul 
Valley 500 in. 

Proposes to divert 
at Kno"Hles ranch, 
some miles belo \T 
diverting dam sao in. 

Point of diversion 
about 2/5 mlle above 
junction of Coleman 
and Bowlder Creeks 
250 yards above 
Blattner• s bouse 
1/5 mile above 

Coleman and Bowlder 
Creeks 

RIPARIAN AND OTHER lUGHTS - It io stated thnt riparian rights on the stream below the · 
· d1 verting dam have been purchased, or the claim adjusted, so as to dispose o£ the 
possibility of future li&ig&tion on that score - the riparian owners generally surrender-
ing all claims to dElage on account of diversion ar storage of the water, or any inju17 
that might ensue by reason at the proposed works. These rights were thus obtained 
without cost, as an encouragement to the conatruction of the nume aa u general benefit 
to the countr.y. But one man recei ed compensation, and this was in consideration o£ 
his prior appropriation o£ water. Being the only prior appropriator, and having irrigated 
but a small field, he was give~a a contract for an equiv&lent aupplJ from the flume. 

Governor ! • _{{. '/latermun brought suit in 1887 to hAve the Cuybmaca 
dam removed as a nuisance, on account of the fear of &n excessive percolation into the 
Stonewall mine, owned by him, from the reservoir, and because his lands were tn.ooded by the 
waters. The Flume company sought to condemn the land belonging to Governor 'Oaterman 
that was in the reservoir basin. These .suits never came to trial, but i7erc compromised; 

the company paying fully i"o r the lands and giving certain guarantee a-. 

HISTORY OF THE WO~ AND F!l~Al~CIAL OUTLOOK:- The enterprise rras conceived by T. S. Van 
Dyke and 'll. E • .nobinson, whose familiarity with the mountain utreams end reservoirs sites 
was obtained on frequent hunting excursions. Th~ made the w~ter claims und surve,ys 
to prove -the general. feasibility of the scheme, prior to the incorporation of the San 
Diego Flume Company, May 14, 1886. The cap! "tal stock of the comptt.ny was fixed e. t 
$1,000,000 chiefly subscribed by citizens of San Diego. Surveys were prosecuted 
during the summer of 1886, and in the fall of that year contracts were let fer the 
diverting dam onthe river, and the Cuywnaca storage dam. lhe actual. con:.truction of 

the flume was begun in the summer of 1887, after grading of its foundation had been in 
progress for some months. 

Of the ten thousand shares or the company, t~o thousand ere given 
to ltobinson in consideration of the transfer of his interests, appropriaticn, surveys, 
maps, rights of 11ay, deeds, assignments of riparian rights, etc., tc be non-assessable 
until the completion of the nume, when he wad to pay an amount equal to the pro rata 
assessments that may have been levied up to that tim~. or the remaining eight thousand 
shares, seven thousand seven hundred and sixty-six ~ares were subscribed by residents of 
San Diego and outsiee capitalists (San Francisco· and Eastern) directly interested in the 
advancement or ~an Diego. The remaining two hundred and thirtyfour shares are still in the 
treasury. tiome of the shares subscribed were sold at a premium, the total. amount thus real-
ized on premiums being about ~0,000. (Data of June 1888) 

The first assessment was levied in September, 1886 or ~5 per share, to 
begin work on the two dams. Since then three other assessments o£ $10 each have been 
levied. The total amount raised by ass~ssment has been ~271,810. ('J..he above is from data 
of June. Since then to October twentieth another assessment of $5 has been levied. 
'Ibe total amouht raised by assessment and loans on stoci has been $-425,97~.84, \lith the 
last assessment not yet paid.~ An issue of ~600,000 of twenty year 6 per cent bonds 
was authorized, and about soo;ooo were sold at 95 cents. In addition to these resources, 
the comp~ has sold a considerable portion of a three thousand acre tract of land lYing 
at the terminus of the fiume on the mesa. 1'hey bought the land for ·10 per acre, and sc1d 

- it for$100 to $300 per acre, with water-rights at the rate of one inch to ten acres. They 
have also sold or contracted for water-rights amounting in all to seven hundred and fi~ 
inches, or which nearly on.e half was at the rate or $800 per inch, and the remainder at 
$150 and upward, to ·2,000 per inch. Partial fl6YJDents havebeen received on some of these 
sales. A part or the contract work was p~able in bonds. ~hey have recen~ ~t&ined n · 
1oan or 100,000, for which bonds are given as aecuri't\f with the option to purchase at 
90 per cent. 'lbis amount is considered to be enough to carry the nume to the end or the 
route, and on this sufficient completion or the numo .for use it is expected that the 
remaining bonds can be placed to provide funds for building the Cicy reservoir, leying the 
pipes across the mesa, and to put on the upper side-planking o£ the tlume. C:Lhe 
has now been completed eoept the upper-side planking, as told on pp. 73 nnd 74 ante. October 
1888) 

The next work then to be done will be the con c£ion of addi tl.onal. 
momtain reservoirs. In Ore C8J170n fork or the San Diego, ther t sites selected 
and one in the Ballena on ne or the tributaries of the Santa aria creek, a fourth in Japat\11 
Valle, on 'ijte Opper Sweetwater, to bef'ed by means or a fiUJDe from the headwaters or 
Cottonwood creek (a tributary or the Tia Juana river). And, finally, t.h • 
be conneotine tlUlll .s r th d1~., ....... 
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named reservoirs, into the San Diego River watershed above the diverting dam. No 
detailed estimate of the cost of this extension or the scheme has been made, and no data is a 
available of the capaci v of the various reservoirs, bpt the extension is admitted to be 
essential to the scheme, in order that there may be a water supp~ for much fuller delivery 
than is now at command during the irrigating season. 

TOTAL COSI'; ESTIMATED:- On the basis of construction to date, the completetion or works 
now commenced, to uti J i ze the present water-supply, including the mesa pipe line und 
the Citf reservoir, will cost $1,089,000, not including distribution. 

Say 
(The flume nth one ~oard on each side, carr.ying water within 
t;vo inches of top, will deliver about nine liundred inches.1 
Estimated cost of e>..~ension of system to endeavor to aecure for 
ever,y irrigating season, according to project, a full sup~ to 
capaci~ or flume (5,500 inches -110 cubic feet per second) 

Total 

$1,000,000.00 

600,000.00 

$1,700,000.00 

It is even possible that these wol'ks, carried out as they might be to 
advantage \rl.thin the next ten years, to secure, store, and bring in all available Wf4ter 
to supply the flume run, ~auld cost $2,000,000. 

J.f the uorks go no further toflards .securing and carrying addi tiona! 
~taters, and deliver but eight hundred and fifty inches, the revenue derivable at $90 
pei: inch pe~ annum (On the basis of an inch of water to thircy acres, and $5 per acre 
per year, ilhich are the figures for a number of the company's contracts. The supp~ of 
water for municipal P'-1rposes is an anticipated source of recvenue, but the conditions 
are not settled, and matters are yet too uncertain to justify a:ti3 further attempt at 
esti!!lating a probable income, for entry in this report). is ~76,500. Allo?dng, say 
$15,000 per annum for rtmning expenses, and sar i25,000 per annum interest on bonds, this 
"Nould be less than 6 per cent ;parxasaeoociltterestlQDIXiH!IRNS:f on the cost ai"ter deducting 
amount received from sale of i'/ater rights. 'l'here being no allowance in the above estimate 
made for a sinking .fund (for insurance and repairs, much on a 11ork of this kind must 
be liberally provided for), it would seem that as an irrigat.ing enterprise it must be 
carried further for~ard with a strong hand, to reap deserved success. 

San Diego ftiver 1orks and Projects 
Mission Valley Water Comp~ 

DIST.aiCT AND i10RK: 0 Second in rating to the .Flume company's works, diverting the waters 
of cian Diego ":tver, is an enterprise projected by the Mission Valley Water Company. The 
scheme contemplates the erection of a masonry dam in the lower canon of the an Diego 
river . some t11elve miles above the mouth or that stream, for the storage and diversion 
of the rdnter no;v; the construction of a masonry conduit, and laying of iron pipes in 
a series of eight sborage lieservoirs of varying elevation and capacity; and the supply 
of irrigation to about ten thousand acres of valley land \dthin the boundaries of Mission 
valley, and some eight thousand or ten thousand acres ~ng adjacent to the SanDiego 
River, and along ~an Diego bey and False B~y. 

Mission Valley is the locan name ,.,hich the lower valley of the San Diego 
has acquired by reason or its having been selected by the J eaui t missionaries as the 
site or their f'irat California mission establishement. :1:Lx::Li:x Its length is ten to 
twelve miles, rd. an average 11idth of one mi1e, bordered on either side by the mesa 
lands lying two hundred to three hundred feet higher than the valley-. At the mouth 
o.f the river a rlde area of' alluvial soil has been formed by the deposits of noods 
deboughf.ng into the bay. The lands sought to be irrigated are principall.y of a saney, 
alluvial character, adapted to market pa gardening when under cultivation by irrigation. 

No works of arq importance have been attempted tor irrigation in this 
district since those of the mission fathers tell into disuse. The latter consisted ot a 
u diverting dam ot brick in the canon, and an earthen canal lf' large dimensions along 
the south Bide of the valley extending a]most its whole length to Old Ban Diego with a 
branch crossing the river to the north side, su~g the- orchards and fields around the 
Old ission. Tracea or these canals are ;ret to be seen, and the diverting dam is intact. 
It is located about a mile above the site selected bf the llission Vall~ ater OompaDT; 
for their diversion, and is near the west line ot the Cajon rancho. 

DIVERTING, DELIVERY, AND STORAGE VfO.RKS:- The base o£ the diverting dam is at an 
elevation of one hundred and KX! ninety- feet above sea-level, and it is proposed to 
carry it to a height of eighty( these figures are as reported i.imd:;lm according to t be 
plans. It is not stated whether it is proposed to increase the thickness of the foundation 
before carrying the work to its full hetght.) feet, where the length oti top •nill be. 
about tour hundred feet. The foundation for this dam , about ten feet high, sixteen feet 

thick at base, and two hundred feet long, has already been built or granite masonry 
laid in P0 rtJ.and cement on bedrock. It is proposed to carry it about ten feet higher 
the first year, and for temporary purposes ley a pipe sixteen inches in diameter dom the 
valley to Old Town and Roseville. When completed to its full height of eighty feet, the 
reservoir formed by this dam will store about one thouaand five hundred million gallons. 
It will be long and narrow, seeing th:-.t it is located in the canon. 

The other works projefted are e.s follows: From the diverting dam a 
cement-lined conduit, twllve feet wide on the bottom, six feet deep, on grade of four 
feet per mile, . is planned for along the south side of the river one mile, where, according 
to the plans, it will branch into two conduits eight feet wide by foar feet deep, 
one of which will cross the river to the north side and extend three and one half miles to 
.Reservoir No. 5 and the other will follow the south side fo r t'.'ro and one half miles nnd 
terminate in Reservoir No. 2. Other reservoirs V1ill be supplied by pipes laid on 
grade lines beyond the ends of the open conduits. The estimated capaicities and 
elevation of the various reservoirs projected are as follows: 

Reservoirs 

Diverting Dam 
No. 1 
No. 2 
No. 8 
No. 4 
No. 5 
No. 6 . .. No. 7 
No. 8 

Total. 

Distances foom Elevation or top 
Diverting Dam or dam 

Miles Feet 
270 

ll 180 
170 2 

5 160 
9 
4~ 160 

120 
120 
140 

Height of Capacity of 
Dem Reservoir 

Feet Mill. G~s 
80 1,500 
50 124 
70 2,205 
60 448 

382 
60 1,545· 
40 125 
40 551 
90 2,141 

9,002 

All of the dams for the subsidiary storage r eservoirs are to be or earth. No careful 
es:timate of cost has been made, and it seems improbable that the entire system of storage 
as outlined will be carried out for at least maqy years to come. 

WATER SOPPLY:- The ::;an Diego river is especia.lly intermittent in its fio.v in its lower 
cc.rae, and in midsummer and fall is frequentq nearly dry at the site of this divertin6 
dam, and for miles above and below •. 1• winter its volume sometimes ref!ches fi!cy thousand 
inches or more, and it is believed by the projectors of the enterprise, for four months 
of winter and spring the now will exceed an average of ten thousand inches daily. The 
appropriation will alw~s be subj ct in some degree to tbe prior diversion of the ::;an 
Diego Flume Company higher up the stre~. The diverting dam is located to utilize all the 
stream in its lower course, and it advantageously commands the district Which it seeks to 
suppl,y. 

HISTORY OF PROJECT AND WATER ·cLAIYS: 0 The Mission Valley Water Company was incorporated 
in July, 1887, Jdll With a nominal capital of seven thousand five hundred shares or 100 
each, par value. A filing was made on ten thousand inches ot water at the point or 
diversion, and work was begun on the construction of the diverting dam in the f'all or 
1887. The parties chief~ 1n interest are citizens of' San Diego, w' o are followin 
the judgment of the Jesuit priests who selected this same field for the establishment 
ot their fiat footing in California, and made this the point m e the first or man)" 

notable irrigation w,orks was construoted, and where irribation is believed to mve been 
first sucoessfull1 practiced in the State. 
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THE SAN DIEGUTIO RIVER PROJECT . 
Pamo 7/ater Compaey' s Proposed •Yorks 

DI8rRICT M~D P.ROJECT: 0 A notable scheme projected £or the utilization of water of tije 
San Dieguito or Bernardo river is that of the Pamo Water vompany, which seeks to provide 
irrigation f'acili ties to Po ay valley and the Linda Vista mesa, lying bet\Yeen the San 
Diego river~ and Penasqui tas creek, near the coast, by means of a storage dam on the head\taters 
of the river below the mouth ot Pamo creek, and a nume twentyfive miles long terminating 
in a secondary storage reservoir on the mesa, near the lands to be watered. The field 
hich would be commanded by the intended works largely exceeds their projected capac! t7 

for supply, as the main conduit will skirt the San Pasqual and Bernardo valleys before 
reaching the particular district to i7hich, under the project, the water is to be specially 
applied. No other works now outlined dominate this region, except those from the more 
distant supply of the ~an Luis Rey Flume Company, and these two above named valleys alone 
coulil consume the now o£ the proposed nume by the Pamo company. · 

STORAGE AND DELIVERY WO.RKS: 0 ~ove the valley of San Pasqual the river occupies a rooky 
canon some three and a hel..f to four miles in length opening out above the canon into the 
Pamo valley, at the mouth of Pa.mo creek, an important tributary to the river, draining 
a portion of the .Mesa Grande. At the head o£ this canon the compaey design building a 
masonry dam on bedrock, eighty- feet high, four hundred feet long on the crest, one hundred 
and seventy five feet long on the bottom, which \'till form a reservoir having a capa.icyt of 
about three thousand mi JJ ion gal1ons. 

From the dam an iron pipe at least thirtq inches in diameter will 
carry the water through the canon, whence it w:i.11 be conveyed l>y a fiume about four b;y four 
feet, skirting the hillsides far above the river, past the San Pasqua.l nnd Bernardo 
valleys to a gap in the divide between the Bernardo and Poway valleys; thence through 
the gap~ skirti.ng the Po·mq val.ley, and terminating in a reservoir of two thousand 
mi 1 1 ion gallons capacity, to be .tanned by a second masonry dam, forty feet in height, 
trro hundred to two hundred and fifty feet long on crest, one hundred to one hundred 
and twenty five feet long on base. The stream and its tributaries above the proposed 
point of diversion has a water shed area of near:cy one hundred a nd fifty square miles, 
of which fully .. nto thirds has an altitude of over three thousand feet, and reaching as 
high as six thousand £eet. The two principal tributaries are Pa.mo and Santa I sa bel 
creeks, both perennial streams of ·comparatively large volume, draining a portion of 
the Vol can mountain and the Mesa Grande. 

The elevation of the base of the main storage and diverting dam is eight 
hunclred and fifcy feet above sea level.. This reservoir basin is a long narrow valley 
of alluvial soil inclosed on 6i ther side by precipitous hi 11 s and mountains. 'lhe site 
of the dam is at a point me-e hard, gray granite crops out, affording abundant material. 
for construction p.1rposes. 'lhe material at the lower reservoir, for dam building, will 
be a hard basaltic rock of close texture. The altitude at bas• is about seven hundred 
feet, which rearHly commands the tract to be watered, its elevation being two hundred 
to six hundred feet above the sea. '.lhe el.evation o£ the upper dam 88 compared to the great 
area of arable lands that may be reached .from it by gravity, facilitates the choice ·of 
routes for conduit. The San Pasqua! valley (elevation 550 feet) Bernardo valle;y 1 · 

elevation 440 feet), the Escondido valley (elevation 650 reetf, and Poway valley 
(elevation 500 feet), are all within comparativ~ eusy reach, as the main conduit will 
f'ollow the d1 vides above them. 

That the chief reliance of the w.-ks will depend upon the winter now 
of the stream stored by reservoirs, for summer use, is as true of this enterprise as of 
all other projected in San Diego county. The fact that the stream~ in this case never go 
entirely dry should add materially to the effectiveness or the enterprise, seeing that thq 
may largely contribl:te to make up the inevitable losses in trensi t and in evarpoation 
from the surface of' the reservo:lrs. But wilihout storage the . supp]Jr would be unreliable 
for the irrigation of any considerable area. The winter now, however, will probabq 
mucn exceed the capacit,y ot the preseht projected means of storage and transit. 
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HISTORY; ORGAIIZATIOlh~ The Pamo \'later Gompany which has taken up this stream 
was incorporated in March, 1888, with a ca.patal. stock of $1,000,000, in ten 
.thousand shares of $100, par value. Thus far nothing has been done beyond the 
wokk of making preliminaey surveys and the purchase of the lands to be embraced 
by the reservoir. The company propose to make the landholders along the route 
directly interested in the project by taking contracts for deeds to a portion 
ot their lands as consideration for Ylater rights for the r mainder, the deeds 
to be made in advance and held in escrow, or to be made on the completion of the w 
works. With a lo.nd subsidy of this character, they consider that they will have 
tangible assets to hypothecate for the mone,y needed to construct the works. 

SAN LOIS .REY RIVER PROJECTS 
San Luisa Rey Flume Compaqy 

. 
DISTRICT AND PROJECT:- steps were taken in 1886 by several San Diego lmd operators 
looking to the systematic uti J ization of the San Luis Rey river and the irrigation 
of the coast mesa in the vicinit,y of' Oceanside near its mouth, ~n the south side. 
An organization was affected, and surveys for a canal or nume line were made and 
water rights were filed upon at the second narrows, some five miles below ~al~, 
where the elevation is about three hundred and seventy five feet. J... submerged dem 
extendiug from bluff to bluff, seven hundred feet, to raise the under noi'l to 
the surface was contemplated, but the cost of the work, the long line of conduit 
.required, and the uncertainty of the water supply available at the point of . 
diversion sb. selected, led to the expansion of the project and the formation of 
the present company, with a large capital and embracing a more comprehensive scheme. 
The new company set to work to acquire all water rights on the river that might in 
any way conflict with their proposed appropriations, as well as fiparian right along 
the stream. 

STORAGE AND DELIVERY WORKS PROPOSED:- An outline of the main project is, briefly, 
the construction of a mammoth reservoir dam on Warner• s ranch, a canal from the canon of the 
river some miles below the dam, ex· ending about t.Yenty miles along the mountain and · 
rolling hillsides south and west of the river, and a second~ storage reservoir at the 
teminus of the canal in Bear valley at an elev~tion of one thousand three hundred feet. 
From this commanding elevution, but twenty ~es f~ om the sea at the nearest point, 
and thirtq fi ~ miles from the ci tv of San Diego, the terri tory that may be served in 
only J imi.ted by the supply of water available. Pipe 1ines are projected in various 
directions. The main conduit drops into this secondary reservoir \d th a direct fall 
of seven hundred feet, and the utilization of this water power and transmission q;y 
electricicy to points of use are contemplated. 

The company have brought actions to condemn the land on ~Vat:ner 1 s 
ranch required for purposes Of the reservoir. Until the possession of these lands 
is re,at ra«xfH rxfl ' fiB•xx acquired, the work will necessarilY be confined to the 
construction of the conduit and lower reservoir dam, where the lnnds have a11·· a.dy 
been acquired. The first pipe line to be laid from the ·Bear valley reservoir will 
probably be through Escondido and San arcos valleys to Oceanside. San Pasqual., 
Bernardo, and Pow93' valleys are also readily commanded, and the coast mesa between 
Oceanside and San Diego and north of Oceanside. The full develoJlllent of this scheme 
would take several yea~s to accomplish, and the total cost of works to fully avail 
of its possibilities would np doubt exceed a m1Jlion dollars. (As this rerort goes to 
press (October) it is learned that the company has secured 500,000 th the 
engagement or as much more, £rom New !ork capitnlists, on the basis of ·its bonds, 
and land and water rights contracts, and that the ·ork is to be immediately pushed 
forward). 

SANTA MARGARITA RIVER PROJECT 
Fall Brook iYater and Po er Company 

DISTRICT AND P.ROJEOT: 0 'lbe existing diversion of water from the Temecula or se.nta 
Margarita river are unimportant compared with that projected end under construction by the 
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Fall Brook "Rater and Power Compaby. 'Ibis company was organized in 1887, with the prupoae of 
erecting a capacious storage dam at the head of Temecula canon, and carcying the \taters 
in a nume and pipe line to a body of some thirV' thouamd acres of rolling table 
lands in the Vicin w ot Fall Brook, lying to the south o£ the river, twelve to !ifteen 
miles inland from the coast. Ten miles ot nune, and two miles of pipe line lJlid em a 
l§c•<i•a ti•&IC gradient of eight ieet per mile comprise the main ELUII'"•'tx conduit. An 
average now of eight hundred miner's inches, maintained by the living waters of tho 
stream, as supplemented during the dr,y season of the year by water stored in the reservoir, 
is the del.i very counted upon by the company. , 

The proprietors of the Santa Mar garita ranch, at the mounth of 
the river, have an appropriation at the lower end or the canon., which may interfere with 
the nlans of the Fall Brook company. To avoid this difficulty, it is proposed to return 
to the stream the water belonging to the rancho at the end of the nume line; -and utilize 
the fall of five hundred feet for water power. 'lhe company have PJrchased certain 
conflicting riparian rights al.ong the stream, and hope to have their .vorks completed 
at $200,000. The character of the countcy to be irrigated, its picturesque beauty, clothed 
with live oak :tf trees, and the special adaptabili'GY of the soil to the growth of the 
citrus fruits, render the project an interesting one. 

TIA JOANA .RIVER PROJECT 
The Mount Tecarte Land and Water Company. 

DISI'RICT AND PMJECT: 0 Revierlng this region by the route alone which the streams have been 
described - the order of their geographical position .from the state boundary northerly-
the f'irst irrigation project is found immediatezy at the line, and is international 
in its scope, in that it aims to utilize both the American and Mexican tributaries of the 
Tia Juana river; to carry ~erican waters through Mexican territory, and to deliver them 
again in the United .:>tates; to store both Mexican and American ':latera for irrigating 
~ie.."'ti.can and American soils; and to harmonize local questions of international water rights, 
by serving lands on either side of the line euqa11y with water to the extent o£ the 
capacity of the stream. Eight reservoir sites have been selected for storage. 

The Otay mesa lying north of the Tia Juana river, at an elevation of 
. three hundred to seven hundred feet, extending as f'ar north as the Otay river, and lying 
chieiiy on the .nmerican side, is the principal. !ield to be commended. A subsidy of one 
fourth , of ce ttin large bodies of these lands on the American aide, and one hllf 
on the iJexican side, is being negotiated by the company 71ith land 07mers as a. consideration 
for nater rights for the reaminder. The proposed main conduit flumes are two in 
number. One, to convey the ilaters of the Cottonwood fork some sixteen miles to the 
upper edge of the Otay mesa, is to start at an elevation of sixteen hundred · feet_ and run 
part aay south of the line, although a tunnel has been projected to avoid passing the 
border, ir need be. The second nume line is planned to lead out from the main stream at 
a point on the boundary three f'ourths of a mile below the Tecnrte fork. 'Ibis is a 
mere out1 jne of the character or -the enterprise, upon which no actual work has yet been 
started beyond the preliminary surv~s. 1:he extent of the field coTjJIDanded by the 
proposed 'Rorks is very large, and irriga. tion need be 1 i mj ted only to the supply of we. ter 
available, and the measure or success in its storage. 

ORGA!UZATIOI-1: 0 The Mount Tecarte Land and 't7ater Company, which ha.s taken up this project, 
?Cas incorporated February, 1888, with a capital stock or 3,500,000, in three hundred 
and fifty thousand shues of $10 e:ach. Sillce that date the competJ7 has made contracts 
with a nuaber or land amers on the 0~ mesa to sup~ their lands with water, and 
are prepiring for con&truction on the upper nume ~e during the coming season. 

OTAI P.IVER PROJECTS 
The O"tsl Water CompWJY' s Scheme 

Fr::r some years past preparations have been made periodically by the .Qtey Water Compaey, 
mose leaders ere of the Coronado Beach Company, tor the construction ot a mammoth dam 
at the I ower canon of the Otay, but as yet nothing of 1mporiance has been done. The 
proposed d8Ll was to be or concrete, one htmdred teet in height. Its sita is tour lamdred 
and sixty six teet above tide water, and the capacity of the reservoir when tull would 
be about eight thousand million gallons. 

Otay Mesa Scheme 

On a southerly branch of the otay that joina the main stream belo11 the canon, · 
a masonry dam, to be sixcy feet high and two hundred and sixty .feet long on top, tas 
started in 1887 by a. partnership asaoci"ation or three San Diegans. After spending some 
$10,000 iil roads and rom ation, the work was stopped. The reservoir was to be but theee 
hundred million gallons capacity, and to cover seventeen acres. Its limited water shed 
and light rainfall render it of minor importance. It was designed for the irrigation 
of a part or the 0~ mean. 

SWEETr'fATER RIVER IRRIGATION Jt.ND ws;TER SUPPLY ~1011KS 
The .San Diego Land & Tovm Company' a .'forks 

Because the first of the various projected irrigation uorks in the count,y, 
depending on storage for supply, that has been completed, the enterprise of the can 
.Diego Land and Town Company is thus far first in interest. The engineering wcrks 
would be notable in any countcy, and the lesson which the enterprise is working out 
on the subject of large storage reservoirs for the consdevation of \1inter nater 
for summer irrigation in this dry country is already highly instructive. It is 
now looked to with satisfaction by ~an Diega.ns, as a type of what may be accomplished 
under even unfavorable circumstances upon nearly all the streams of this region. . 
DISTRICT .AND WCIU{ :- The works consi t of a high masonry dam, forming a large storage 
reservoir, and an extensive ~stem of iron pipes reaching thence fer distribution over 
a great part of the district commanded by the reservoir. The distri::ct embraces the 
Lower Sweetwater valley, and the mesa lands bordering San Die&o bay, to the north 
and south of the 5Neetwa.ter, and extending back to an elevation of one hundred and 
seventy five to two hundred feet above sea level. In general this elevation is reached 
in tw·o to two and a halt miles from the bay shore. Its are!:!. 1.1. thin the limits of the 
National rancho, including National City, is about fifteen thousund acres. The i7ater 
may be carried both Drth and south, beyond the limits of the rancho, by an extension 
of the pipes, and i tfi.is f'easible to cover nearly f'orcy thou .5and acres by the system. 
Any xakxBx such extension would, however, enter the district s,stem~ more direct~ 
conunanded by other projected ~orks, and at pr~ sent the distribption is cQnfined to the 
linea of the National rancho • 

STORAGE RESERVOIR:- The reservoir site is located almost entirely within the Rancho 
Jamacha (as the dam is but one thoussnd feet inside the boundary of the National. Rancho) 
having an extreme length of three and abalf miles and a maximum width of three f' ourths 
of a mile . .J..t is inclosed by high hills, and lies at the foot of Mt. ~t. Miguel, 
whose elevation is about two thousand five hundred feet, the most conspicuous peak 
zying near the coast. 

SWEET,7ATER DAM: The dam is located across the canon of Sweet.rater river, ne~r the head 
of the r ocky pass, iJua: through which the river escapes from Jamcha valley. ~t the 
beginning, a dam wholly of earth was contemplated. The best of cley- was available 
for a puddle wall, ~d en earthen dam could have been built more cheaply that the 
masonry structure ultimately cost. The superior quality and unlimited qunnticy 
of the stone on the spot, however, decided the adoption of that material. ihen the 
work was begun the dominant idea. was to secure a water supply or some volume as soon 
as possible. The question of quantity that might be stored, the aree of land that might 
be served, the volume of supply needed, or the relative costs of different hei&hts 
of structum were not preliminarily studied or at all considered. · 

The plan originally was to build a dam fifty feet high above the gcner«l vl 
o£ the canon bed eix-tu feet above the general level of the river channel, or sixv i'ive 
feet above the general level o£ the bedrock plane hich was exceedingly uneven. , en, 
however, it was ascertained some months after the work had begun, and subseq.uent to 
the development o£ facts that are usually known before any decision or Plan is reaChed -
that a greater supp~. was desirable than such a dam could assure, and that an increase 
in height afforded such a great advantage in retaining a supply sufficient for more tbam 
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one season, and that holding ater at a higher average level 'i'tould serve oome most 
desirable higher lands, it res decided to continue the structure to the hei ht of ninev 
feet. 

Bei'ore this decision as reached the originally plrumed ~ ork was nearly completed. 
The subsequent iork necessitated an increase in the ddth of base. The lower toe or 
the dBD as stripped to bed rock and the new Zl'flccxbrrt.erix work started from the bottom, 

joining and overlapping the old ~ork in successive steps, which had been lelt for the 
purpose on the lo er face. As completed the dam has the following dimensions: fkw* 
Thickness at base foriqr six feet, at top twelve f'eet; height ninety feet to noor or roadl'ley'j 

length on top three hmdred and forty feet, at base about one hundred teet. In plan 
the dam lies in the form of an arfh, whose radius is two hundred and twenty-two feet 
to the upper face line at the top. Including gate to ~er, waste-\vay walls, and other. 
imJrediate accessories, it contains twenty thousand five hundred and seven cubic yards 

"" ot masonry. 

The masonry is of the type knom1 as rough rubble -rough blocks of stone, laid 
without courses or ranges, ~rl. th all interstices filled with smaller stones and mortar 
of ?o and cement rammed in place. ./l..long the upper face at top runs a parapet wall, 
tliree and one half feet high and t7lo feet thick, which servesnot only as a guard 
ua.ll. to the roadl7Ry on that side, but which, when the reservoir is full, .dll serve 
to pre .. ;ent ves from washing over the roadway. This road, which is wide enough for a 
carriage drl ve, is protected on the lo~er side by an iron fence, the posts of 11hich 
are imbedded in the masonry, and set at interveJ.s .f six feet. stone stairway d th 
iron railing reaches from top of dam tobottom of canon below the structure at the north end. 

The :raste r~s.y is located at the south end. .a.t consists of a weir opening forty 
feet in length by tive feet in depth, divided into eight bays, of five feet each, by masonry 
piers, inclined on the face to receive loose flash boards. By removing these boards, 
the water level can be lowered five feet from the top of dem. A trainin~ will built 
parrllel Nith the direction of the canon forms one side o£ this nood escape channel 
and carries the naste rtater fifty feet below the lower toe of the dam, where it falls 
ciom1 an incline over the face of the canon mU.l.. The capaci cy of the waste way is one 
thousand five hundred cubic feet persecond, and is designed to mrry the maximum nood 
flo~ of the stream when the reservoir is full. 1here is no sluice way at the bottom of the 
dao other than the main conduit, 'llhich has a thirty inch blow of'f gate one thousand :Six 
hundred feet belon, capable or disebaacia discharging three hundred cubic feet per second. 

The delivery to the main conduit is effected through a masonry tower, situated 
fifty feet above the dam, and reaching three feet above high ·.·rater mqrk. Cast iron 
elbows, t-:rentgfour and thirty six inches in diameter, are placed at intervals of ten 
feet from. the top to bottom. These open up\Yard with bell mouths, that may be closed 
with plain cast iron covers. The work was begun in November, 1886 and finished in 
arch, 1888, occu ying sixteen and one hal.f months in construction. 
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