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•:-t ' . ... ... 

raoul tin · fron1 

1'11 i c roport · ~ n('nt t.o thf'l Cotm!)i so! on t' conploto ototornont 

~· n  1n tLo ntor sup-plJ' bononth rip rinn botton lnnas olon~ San 

-1,.. :-o !tivcr and the of:foot upon th:io oupply of inoronood dovolop-

~~n  o_ ~ o  bj tho C ~~n n nt r co. ~h  conditiono hnvo boon 

::mn·n~  tn h~ field pcroonn."l ly, ~  or tho time in cor.tpnny \'11th 

0 .. n 0..: . . ' . - ~ .. . n rip·"' ri ·n O\vncro. Tho conoluaiono nro bnoou on en irn-

.. rtial o+.--1 4 v· o_ "11 -"'·oli,. 'Jl"" .:.ntn bt " bl 1 tl ti • .,, ~ ~ ul v u 0 ·a.nn c n 10 00 nt rny 

: o~nl  

· _o <. c.f l n -t tc p:ro"hlcr.1a conoi .. r d tll"O: 

1. : .mt ·.-:ill be the c:L:toot upon prcnf\nt \*1f1:t nr suppl:; p11r.1pod 

: o~ ri , . l'inn bot torr lu r dn ! f .._, h{' Cuynnnon ·~n o  Cor:1pony or.onld 

dovolo n ~n  ~ o  from r ~ -i ~ 1 .. a!C ~nn .; ... C[ O ~  VOr urO. nngr. OrOQ tO 

eli vcr n 0 I hnO l'Vf'rJ :~ n~ f). full ouppl:;r o! 3',)92 .t\C. ;?t. t o 1 ta 

prcnont con·u:!lora inolud!n 2tl0 Ac • . t. for !..i o Indinna• 

2. not oro the poocibilit1on of "inoroeeod dovclopnont or 

w:ttc:r :fror:1 riparian lcnf.o "i n ~ooo  of that now dcvolopod , nftor tho 

OUyarnoon tr:r Comj'enj' hnc porfootn<"'i · {,1· supply. 

~ ~ :~  lcocln.,... up to conclusions rrill bo pr oontttd in tho 

ollo~ n ardor: t.l. h~ nl conaitiona: 2. rninfnll and run-orf; 

·oter Co :~ any auppl:r ; 4. Tho ripnrinn oi tunt i on. 

5. ~  !: t one f or ~ o o n n  
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l. P.. :l.JICA!. t n:f!>! ' .. l011S • 

t:1ho ·an .Jir. r o n1 vor llcndo 1 n o pln tor. it lyinf! nt nn ol ovnt1 on of 

nuont 4 , 000 foot b' tJ'' en lHJ Tfolottn tt. c Cttjonr co : to. ! t roor.1vr-o 

thn nrn1 nnpn fro tllP. plntnru1, t h, Cuyurnnott !· tn., nnr n zono of 

· !:'\oun ninoua nnt1 hilly ct>untr:r nuout 1£ ~ loo in 'rlidth o:rtnn<l1ng in 

n nouth\1ostcrl:; l11 root 1 on o~~n o h~ Pnci f1 o Occv.n. ~ho ~  pDrt ion 

of tho drainnsc ornu , pnrtioulorly th r.!opct· o!.' cu.ynr.mco. :1t . in tho 

moot produotivc of run-off. Tho low .r tri hu!inrioc r .. ro lean productive . 

Tho i vo. ohonnol oceupiou ·-lu1 :;ottor.l o~: n clocp cnnyon cut 1.nto 

. o ~ tho {t:--ani to 1• 111 no 

t o dip b nenth a1luv1nl 1 on1o ol ~ n1: d !hn chnnnol 1~ in open vnllcyo 

to Ol d J ioa i on Jnrn nolon hore thn r1 Vf.l ::- h t. o out r docp ~o o throurh 

o.n obatruot1b!J. run f"C of hillc , ~ on 1 which 1 thn •. •iord on Vnllo:r 

oxonvntod fror.l tho nlluviun . 

i n non-wotor bclll'i nf ~ o  \':'horc c 1 ci n o ~ tnd or .!"i cr.urr:d. Tho 

nlluviurn o.l th('· ccu1n oxtond iniy ll"Or.l ···1 n 1~ n Valley to the coon"!; iG 

n ocrnontcd oonelomcrntc: w1 th atrutu of t!lo. l ~ll 1 io non-,•ntor :~n n  

and pru.ct icnlly ·.lmpcrviouo t o th0 Jll1Gt:ntro ol' wo tor . Honco , P.cn :-clly 

spon:kingo tl1a ri vr-r ollwtnol 1 e un<1orlv 1..{ by irnpo:-viouG m ~ ono £:-oM 

1te couroo to the oonnn. 

In i te pnot hintor:.t, .owov r . h~ ri vor lt:.s out into h~ unflnr-

lyinp- it"lparviouo from tion to r_ ~ n  depth then nt prcocnt. 

doopnr ohnnnerl hvo been i"illnu ln modorn goolor !c t mr'o ·.71th 4 ho 

gravel, onnd nlld ui l t cnrrtod l>y ·he r.trcom nnd n non gr de ootub-

liohod to ruit ltcrcd condit :ono. Thonn Dodorn o o~  rc porouc 

anc n t only contn.! n wotnz: but nllow o t;low r:·ovocrnt no 7notr run. 



( 

7he r1vf' r tn ou"'t1ng t h o grnnito onoountorttd oo ~ of n: n~ hnrd-

··'hC"ro h~ rook wnn eo!t n wide chnnnol '1nn formod which , ;IJ{ with 

t: e oitl o.: tributorir.o booo.rne n m~nll vnllo:t• Thn t1:flroo o .f hord rook 

· owf'VP.r, rooi ·ted tho oidc aut tin,.. o.nd pon!li t• 0(1 only o nnrrott corno• 

·~h  todc.!n nllnvi 1 ~ lllinr thcro.roro, in not Ci> ntinuouo in c::.·ooo-

opotion, but o1 n~ out In tho old vnlloy nnd o mtrnotn in tho nnrrowo. 

n~ l ~ o,. ber .ne r illcii r;ith porouo rm.toriol nne connooted by nn::.-rort 

n c:r t h~ boa roa: on ~~ on~  1hoy cnn bo ho h~ o.r co a oorioc 

o~ .. u..n · c2 ... r T.l j(\ roccrvoiro oonnootcc.i ono \'7i th · !lo othrr. 1~ o 1· on 

bot : l ~ ~ n ~ oro t ho or f .. · ~1 n~ tho ourfnc,. of tho ronorvoi1·, whilo tho 

~ n  rnesc one hill lt?nde rro h~ urfnce of tho currottnc!nn wotor 

...,\ P ~  o ~  y o!' tho a(' rr r: orvoi:-o j c pcroolnt·!on !ror.t 

d1root prPOi'P:i t ::ion, o ol ~  on ~ Cl h~ ~· n l~ n o ~ o  lHld ito 

trt but; :r! en, onl'po.ro fx·or" curl"onnd !nr l>Oronu !o:-mntionn nnch no on11oo 

~~ thr brni n obovn. Tlto movl'mnnt of 'mter in "tory olow throur h this 

rnnt£lr1nl b(lcnuso or !t !1..ncneso l n~ the' l1r,ht ~n  o.:' tho e-round-

!1nter nurfnca . : 1~ rlOnt ittpo:rtnnt couroer o !. onpply oro thoro foro 

_pcroolc t ~on i'::-oo nnrfaoe o~ mo l"nd prooipi tction. Tho rniny :~o h  

ara ~oo . .. o ~ : h 1nclunivo. but ntranm fllOlY in h~ river cont1nuna 

in no:rmnl yoc . o u.ntil the ond o! Juno. Hnnoe the bulk or tho oupply 

i c ~ ~l  e o~ ~ n  f irot to Juno thirtioth o! ocoh yonr. In 
l ~· :;or.ro thn ri vel· drico up 1.n .. :1ny Onl.i in o:cccoaiva drou[,ht tllare 

DOY be r:o ntrol·l'!l ~lo  bo Jntl tho upper l ~ : no  Vron 50 to 761 or tho 
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l'hc :1 .ot n nbnorbod ~ o  

o .. "" tim dur1nr; ~h1 h thf\ rtrr r:t ~lo  ~ho noot o o ~ l  conditions 

for rapitl nbuorpt ~on ~ ~ ootirn" r!nnnu ~ l :  ,of '"•ntor. 

Th~ O'tttl<"t ~  tho :t"eonrvoi _ u i ,., b:l · n ~ : lo  to tho no )It l0\,7P, r 

bun in, h~ ovorilo ~  1nto ~n·1 r1vo:r c:hnr.nol ( -nii by ovo.pontt'!.on. 

moat onsn' it 1 c T:lUOh lnau t l·nu t 1d .-• ~~o lo  into the rivor 

chnnnel con ~ obecYYCHl in t!u:· r l ~  bod at contrnot ion a in thP con-

yon wollu • l h~ o ot::ro r.'t fl o-:-r f or a o:o:t·t dintn.ncQ nd dinnpponr 

nc;n1.n into the uG:.u1e o.r th" noxt lo\1()r lnloin. 

crowd lnr. o:f" ;"ratc:r :f."rom ~l bac1n into .. hG contrt:ot ion nt itCJ lO\."Or encl. 

Anothf"r outlt't afforded juot above 'th(' cL.,ntl·oot1on in u:r nvnporotion . 

l ahnrnctorintio footttre of ovory roocrvoir i o u ci"nioco or oron of 
• 

moiot s:oil ouppo1·t n~ r,"lltor t z·rn13P.O, rucheo nnd wn.tl"r lQVint t.rooo . 

'!,hn ovapornt1 on fron Auoh vocotnt! on in nnorooun. 

lionta h~  1 t oxcoc 1a t-= •1 +- "ror.l thea .:w o flron o~· opr.n .,mter eu:rfnco, 

1 n nornt:1 cnaoo by JJ}0:1 . 

drc f t Ul>on tho r,round -t'1n tor rcoorvo 1 rc. ?hP ~ '· .. n-t.:.hn o:: g rontont fiVnp-

oration t:rc ~m  t o o o nln~:  i nalnoivo, clur1nr ~· h !oh fiO.tr o::- tho 

o.nnuv.l ovv.porntion ooo\u·n. ( ·:oo toblo 2. ) • : : ~ n · .!n:T ... nc1 Jnno of 

tho normal yon;. l., c :riv l'" i.o still ! lo,-inr co thnt nonthtt o rt-n. tnot 
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ou::.t1:orr qunl it 

t : t :.' o ~ ~ lcval •.:oc:c no~ ehcnr.r: :· '.>l'n :JOO.. o :~on  .:. . rro foro, 

~ r ~ ~  f7l'I)Unc.;- ·ntcr 1 vel c t)nt1. nnon to lo·.To!' .f::rom yonr to yanr tho 

er ~  or. t"ho ~n :-voir is rtro tor t hC\n ~~ o tppl:t. Tho mo om~n  or 
~ :  to .. or " d ti1c- lo:1,.,r or outlet end o~ the n ~ o  io oo olol1 that 

10, -.... ~~ ..... , . .... .... o • th• · :-:c-;cr lov,•l r! o.r:copt ';';here nrtifioinl drnft ooonrod. 

' . 1 .. . : c .... ... ~ .. ~ b · :: ~ iocl on uo u: not l; o cxoood ~h  cajlplj olon ~·o n

r.ntor lcvc lo ~111 b J OitOl'Od JHlmnnolrLlJ. ~ h  idonl n~ 1 ~ of opor-

::ttin"' ~  .uncl-wnter ~COOl O ::· ... 1e t".> ptu-.p no l~ O to lowor tho ~n  

l~n  bant'nth h~ ov ~ .. 1n7 nrco to tuch ~ lo ~l thnt avnpo:rntion 

cc ~  C ~ ~ n G Lnd 10 feet olo~ h~ ourinoo). 7hr.n tho ~ o  

1; : "' ·h .:.·o:!"r1f'rl:,r ovu. orn tccl bcoont'a tho lll ~ · Dup·ply nnt1 no lonts us 

t no o:~o n ~ .. UI:lpod l 0'' n not cxcootl the !orr.1cr ovuporetion no further 

loworin .. o_ ·,_ ~ l  l~ l ooouru. :i:h'i•.: ~ n pinctlc!ll mothod o \mtcr 

conGcrvot ~on  ttnu ha13 bern l ~no . inr,.l:; oo ~ l h  tn a vornl of 

tho lnrgc r.ro n ~ o  ~ n  of Jouthorn Cnlifornin. Thio onn bo 
nccom},l!ched ln h oin p abovo I.n.1c.noidc. In o o~ o n whore tho 

cvnporut1llt? n (tO. is oz::ull . en the bnotn ~lo~ ~ oo o  tno onl~ 

nut.od or opcrnt on ic •o draw upon ... ho ato:-n.rrQ dnrinr; the purnpinr: 

oaanon £!r:tJ ~ ~no ·:pon ~l:  ~  r end ~ n nll to rochnrgo tho ann6o 

in tilr . ..:"1nt ,... ... ~ ""'0 .. ~· . rrho uonfulnooo of t .,ooo roccrvoiro in l ir.1i to<l 

b'f7 !. 1 ir coT'IncitJ·· .. o ""llold · t to •id f ., ,., cnonr:r.. ":TD n~ - .. n ovor ycc.rc o drottellt 

ahon the flood wntcr of h~ ~  rc of ohort aurntion or nboont , 
• 

cntir ly. -5-
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T: A ... l f4 LT '} •• J; .! ·• I . .J • -

tr:t"p ! -lb . F.xh1b1t x.cuynr:mon '.'ntcr co • 

'l'hia wa6 p:rcpnr<'<l L:; t:t . ... '·!ttl tuo:; o :- nll (1:71et1nr. rcdn:fall rocordn 

throuthout tl1 ro ion ( !!oo T ~ ~ l  1,!\:(hibi"; Xl) , ond oho\?O tho 

ponitlone o.r linoo of o .utll .nvorcgo nnnuo, ~n~ o1 1 n 1on  

emonnt vnrion from ~ o  10 !nt!. nf1Dr t.h(• !''"" connt to 45 inn, nt tho 

J r :infoll o~ :n)nT t o :tccr •.t :)on ~ :O r.nrl Cuyno.non. and Tnblc 2 

tho mont' ly vorit:t!on ut !ypioal etnti on}. 

o'hornotor l:znc1 b:,r o ~~o  o i' dr·.1Uf}! n ncl plonty. Poriodo of -:;hroo 

nnt .fv1n· yoE.Jro oon .. idoruhlc bolo·t7 norr.11!l nrri oomr1on. .:r.vcnty-throo 

pore nt of t'hc, ooc.gonrl :proc1pi tntion ocoura ~ oon Doc. 1 ond 

biuroh 31. 

l~nn o  :i'norrnnot" i !l a :--o t·nt "iii th prociiJi toti on t.tnd h~ per oont 

n l n ~ 1nto o ~ · ~  tnoronnon 11~ th the- ( opth o:!" nrf'cipi tutJ on. .Znp 

~ l  Exhibit .x. t:howo th:· vr:.rioun oub-<l iv1oj()JlO of tho dl·nint;lJn o.roo, 

'i'hoso nl'C n3 f.ollorts : nt.ovc Cn: m~ n Den 12 Gqunrn ~1l o: above D1v-

crt1nE' Dnl!l, not n l ~n : Cuynt:Jnon, ~ aqnnr(! milca; botwovn I>ivt'rtln 

ntr'im ., n t' '' ~ G c: Uo ~· • iJ. •)• ... ... . Cn inr ~ o ~ on at r .. ttl·r nido, 104 oonoro milno; botwoon 

tl1c lnttor point and Old ~ 1o 1on Dnrn 160 oquo.ro milco, of rrhich '71 

Ol U l~o m11on ic in nn., 'licontc Cr . nnn 16 o uol·o ~ ln :  !.on Cochon C1; 

olo~~ 01(1 :!inai on l)nrn o6 ocunrc rni 1 o. 

obcory<'d by th(' l :~  Cor.epr· ny n , . 
• r.l. ~nh ~n 4 to B ~ o 

the n1n-off by ~on ho nt .nivorting Dnm uo oboorvod by ~ho Fluno 0 npnny 

nnd Tnblc ~ amnw.l stumnnr;T, T ~ lo 10 civou tho run-oi':r nt ~  rt ing :>nr.s 

durin the aonoona l!lOll-6 to 1911-lE nnd Tnbltl ll t ho nnco onto nt 
-6-
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o·· GouhC'c . : n l~ 1~ ia ~h~ Com utnt ! on of tho run-o.r.r dorivnd from 

tl. .! rc1 .. utp:r; • :r ,_-.. o!' 10·1 oqtutl·c milr.n 1iot ··onn thooo two O~ n  oto-
... . ,, .... . -.. · ~ . J t ?ill bo n()toc1 then. aurin(!. t n 11C'r1ot1 o:" rooo:rd thio woo 

. ... 
I v \'uynr.u.ton 'Dnrn, nnt'f 

• .n-of! h t• been col·roctC\d uooo1·o in lj' to obtnin nort:Jo.l condi t1 onn. 

s 1.,1 • mile; l'OT ~ ivort ·!nrt l!u,.., ~ol 1 ·  o: Cuyocaon, o! 137 no. it 

p r ~ 1 :l ~ o mile;. , 'Hl bftt\7(\CU .:Hvortinrt ~nm end J.nk('oido 80 o.o. ft. :~ o  

s ~ . .: r.:llth 

in ~ l· 1 .. . 

Fxhi "d . t :t 1J.7 ploni;Jetc-::- :~o : m n  or tho orons inolndod bctwocn 11noo 

::h<" -por oont o~ runpof! :for Cttym!looo. io 19, f or 

l : ~o ~  7.6. n ~ hnvc beon mndo at Old ... Sionion ... am end ~ l o ~ 

Cun:lO!l ninco . :n.:; li)l2 t but ta · y do not covor tho flood flow poriod 

to<:ccbcr ~o f.;J !'i l . ( .J(J c· :'oblr. 14). Tbo rnn:po.ff fucto!·a f. or thooo 

·u· .. r>on v ic<!nto c.nd ~o  Cochcc C:ro . h vo boon t1ooumcd 

~ lo 13 c!voo h~oo  nnd tho 

?hen tr.o pcroontnrre 
o.r run-ol.r i n l an ~ 11 aycl .. UFO r·n woll ao tho rainfall. Diagram I 

. (" ... run-o .. in c.c. "' t . :por Si!Uure ~ lo for vnrying o 1n:rnctor ot rn.info.ll 

!-: -:Till be nototl ~ n  t!1o obacrvat1ono n=o nonttcrod . Th1B io 

ano to "he- cnnunl ~ ol o o  offcot, o.r oxtromo rninfo.ll condi tiono upon 

) 

run-off. j , ROnnrrll it ottn lH? ::t :id t,L·· ... t !C'!l"O r1ill bo no ~ n o:  from 

'::bj D con-

il1t1on hno noVf"!' ooo' rt:-d "£ eu:yr.·:::Pon, ~· :  n n ~n  t' " r·oool r.1n r 1092-4 

"•hctn thr r .: n:!'n 1 r:r..:." ~: o .r nom.;.l r·ntl r 1n-o r-=: 60 ~ of n ~ mnl  ~  t· ro-

1. , l or · ~  "0 t hn• 1." . t· rnn-o:f! oond11;1 onu oooc4n;- yntn . ~  wnx·c f.- Y~o :~n  ~ v, , ... , · " 

ti t:r\ll:t zoro !or ~ n.ft!.l1 : : ~ \th! c:h t rc 60 '\ o .f normr 1 or loHa. ~ 1no 

n"t',1 h '"'" o o ~n  ct :;r.w1 Tl C ~O 1n ~ ~ o ·  noll~ o n  in tho '"" . ::on ~ • ·~  _ ., 

:r ....... ,... .... ~ ooil'\, .. d ~ ·o  t10· . . ·f, ll~ oh :!'allow ~ ::1nnre. C 0 Unt jtOtlrC 0. -v• · ~ · ' , ,; ;.. •· • ~ - :·nn-off 

' ,..; 1 ln ~ •• •.· ~  ..... _ .. , .. t t1··('o,._'r:-.· h• ~ ho~ n 15 'l'l'. C'!·.: ·o -.1"-'h ~ ~ or th1 n GO · or norr.! • :~ . ...: . · .r 

~n .r "" t1.,.. 1.; ......... .,._ ·n-off r:ror.. nbovr. : ~ ~n  ~~ n Th(' ~ ~ o ·o one ycc:.:r .. .. '"'= "' - t.· 

~h  n o~  -:·ou! c. ho too nt:lf'll to bo 

~ n o 

on~ ~~o  1. n four the r ;,•h-of:f .rror.t tl1'! ~ : n~ 1 r t!.i no(tlir • l>lf' ':D· n rrouno-

t , b 1 ~ ·  '"1 · ,'!P '\ ·"t ... ~ ,. .. t ·• "'n wn. ox· m.IJl"P-:1 o ow ~  ~ 1o· (h ··~~ ~ ... , . , .. ~ · ~ • ""! u Tt .. . 1 ~n o 

~  19 of whtch oocured in 62 7nnra. or Jnr ~n ~h oo  

do not oc:cttr nt :rn"ttlnr n : l~  ~ n h,v·n.- b r'n po:riorl o o.f oirh.t 

( + ) b t h t, A. o c· ... ~ · i "'J- ''r,.., often yon rn oi ·lcnty, 1901-!i to en ,o • u w. on rl0':/ u u ,.., "' . ~ " 

oon ~o o  Thoro l!r vn ooou:rod · 1 n h ~ loot G2 :rourn one . . . n ... , t'l• 
lio,J ~ o:f four 

aonsflontivc yeeJ n w11ioh o n bo oo~1o o o  · n bolow o ~ in rn 1nff\ll, t\'Vo 

eor1oo o thrco yonro , nnd throo aor1oB or two ~ o o  ..he tour ycnr 

aarioa i s too rn oto n poeotb111tJ to drow ~nol o1on  £r;rn • .. o .. 
lt ·c·n be 



r _ico o:.· throo oorlooontivo :rncro 
• c-11;h r · inl": 11 b low 60 oru · 

of ~o 1c h c n 1~ cu · l v y nrc.: .• 
.. 

bnlo t on ! t ~n~ : no o io 

i ! i. t,.,d to h~ nmount wh1.oh · hr- bno 1 nn ann r-upply t'u-r:i.ng 

,.. 
v• 

. . .,.. .. , 
/. . , . ·•:J ': · ... , .. . 1," r',r .. .. . .. . - -... . 

:··:,>')· .. j' (\1 'v . l ~: : L ·otfl.r 7ldc!l will n f'at nll deor.11c.lo ~: ~ on  

.I 
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probable. there would be enough water to fil 1 up ell the depleted 

ground-water reservoirs. 

The only injury that.oould reeult to lower ripnrian i nterests 

by the Cuyamacn Water Company developing water above the Honte 

contraction by :pumping v1ould be the possible· aboorption of small 

floods in the third a.nd fourth years of droueht. This could be 

entirely *lirninated by the construction of a by-pass !rom Cape 

Horn Point Do h onte contractj on of capacity su:fficient to carry a 

flow of water just larr;e enough :for lower riparian lands to absorb 

without waste to tne ocean • Such a by-pass could be constructed of 

oonorete at an expense within reason and entirely protect all riparian 

interests, 

Conervntion of flood wat:)r.- The difficultyof putting waste . 

flood water to beneficial use lies· in the f eet the.t the ennual run-of"f 

is subject to great extremes. Over-year storage ie n.ecessary for 

periods of seven years. The limit of effective over-year ~ o

ngc::.in California end p&.rticularly c;outhern California is t h roe years . 

Ground-water storage however • is practical for an indefinite :peroid • 

Hqnce if t.h ere. is o. solution it lies in utilizing ground-.vrater reservoirs 

'rhe greatest diff:i.cu]ty in op crP .. ting ground-water reftervoirs i s to 

fill them. Water travels through sand a ncl soil very slowl y , and murJdy 

wa. ter tend.s to !;'ea.l up the surface vo ,id a with a lime. Eence part of the 

neoessary equipment n ~  jn utilizing groun-water storaee on xan Di ego 

18. 
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1'nble 12. 

Tni Bl ~ :y 'C< 

• _ 'i $C hart.Je ·.Inn 
lJie t:o 11 • "':.t 
_J iV. Dn:r incl . 
C uya:ra o a. !"·raft 

. . I' J 1 ~ o  ,J J 

Discharge !Jan 
1a ego H • ett 
J .alceaide incl. 
' a. • ' iec o flwne. 

I 

I 9 -

J d aoharge f Ua.n 
.Dj eg o H . a t 'nkc-
Hide derived from 
104 aq . mi. below 
Jliv Dam. 

. ' t , 'l·'t ..,ec . i.' . Jtc ~ • ~~  • .h' t Ac . Ft • 
t.> ec.Ft • • 

J..c . l:'t. 

50.1 ] t; ] • 3 '7331 '/ 1?042 

l VOG- 7 .; 7 .4 34313 68 .7 49G] .5 21.3 J 3302 

1 q·o?-8 ] . • 5 ]4) 24 1 s .4 ] 405? 0 0 

}< 08- 9 ... ., 0 
.''] ; _, . 59 .4 1.2<J 49 27.4 19781 

] ~  0 ] _,(a 33.3 240?9 9 .9 71lG 

19 10-11 1o .e 12124 22 .4 J6221 5.6 4097 

1911 -12 ' 24 .1 
L . 

1117 ;I 412 21.6 15602 
I 

2 .5 1792 
- · -- 1 f 

Period 29.0 ~1  
5 ! . _ I I I I ' 

i 6.7 l2163 
Coi .. l ~  

19 ::J C.4r ---- ----- 31.? 22950 11 . 3 B270 
nol:la l 

o rmal 
~ n o  0.1$ 137 0 .152 110 0.109 

• 
... 

~~ of each a 

yoars run-
off at Cuy-
srnaoa to 
]9 yr. nwan •. 

218 

76 

]69 

121 

G5 

83 

14? 

]00 

--------------------------------------------------------------------
k Tl1e a co urracy of thi s value i P ~ on  J9.l n .f.-] 3810' 

·c.rt. ~  used in h ~  table . C .H.r . • 

.. 

• 

{ f • I i·• . J \..• ~ • 

1Jrn1 n u ~  
1 ev ;.. ti on 
or 

. •utl ut 
. ~· o t . 

· bo Vl" 
c uy;"t .uon 

: ;alll 4600 
I bOVe .i iV• 
c:rti n t: 1nrn 
cxe l usiv .. 
6§ C ~n :  fH I 
I • $ 4 I • I t. I 
:"' c twne11 J> i ~

l • I 1 41 \ ". . . . ... . ( ·r" [' -• T..,. , 

j t '' ta a t o• 'CI • g 

·· ... hl e 13. 

fo.r 
~ ... ,. ' ., .. 
J L' • .. • ~ ~ ; r j ·,I 

' rea 
in 

J'" '··i .. '.. .. ... . 
,\vor'-:. ;u · r!ca.n 
J.nnue.l .. j:ro -
cj · ~ on 
from 1 achyc·-

f .j ~  y: •• 

• f! ... u r. nrnJ"· 
~ n o  for 
nor i (H l . ' ... -4 ... 
to l 9J l-l % 

J 

· erccat , .. ... ·r· ... ,. - o . 
t onu l ap. ..c!. ·t. to 
Inc. h. f.!!C c· • . ~  .. ·• nl ~  cr :,• i f . ,.z nf n- 1 -· ~ ·~ ~ ~ ·~·~~· ~·~~· ~· ~· ·~~~~~·~~~  - p ~·  

12 '"•5 ·- 0 '1 Jl (•( . : ~  • 42u0 .354 ) (. .. {) 
92 : ~ 1 ~ 1 1 1 2 o:~o ,. 1 ""'-'I , • ' I 

I ·-' !J . () 
I I I ' • F 

]04 t. • WlO ' 0 
·: skc :ld e 
~~~ ~~ ~~~~~ ~n~· ~

~  .. G 
. \;1 . • ' . C.(j • 

j .. !•t •. . n E-, . ., n. o.: 
( ld J' i ns i on 2tl5 

r ran. 
~ n Old 

l inai on r •• 
h. H ··w .• ,.urray ,;.u 

: ~ nn on 
....- ,_ L 1 

gan Vicenta 
nr . 400 

l .os coho ca 4nO 
cr 

160 

71 
16 

>OC .'..lab1 e 
,. . tl 

12 .5 J2l , J 0 

J : ~  t 

-
J. 0 ... . . o 
13 . 0 

'0 . ;) • 
J. o . 9 . 
;,o.l :; . 

:~  :-sco 

bY . 00 
10 . \J ! •0 

' il ,. 

V;; l u n~ 1 l1 rut l'nrt t •c , i o 

~ PI f') 0 v, r. ( [- . : .. ) 

o...: 7 \) 

--
4 57 6 . 

4) 
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•• , .... -
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0 () 
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c 0 
0 0 
0 0 
0 0 

c 
. t. • · •• 77 .. 'j ~ 

l • r . l' t i . ... • 121.;> ' ) r-.. • :o 
• r 0 '· .. ,;, .o .. 

0 
0 
0 
(! 

0 0 
0 CJ • 
0 0 
04"- c 
0 ( 

0 Ot 0 
C ~ < o ~ 

o O• ~ 
1 · • .:S ;..o. · 1. 5 

121.0 o ~· 1 ~ 
• ol 0 l~  0 1+1 4 • 

0 
0 
0 
() 

0 
0 
0• 

-4- ) ,2 
~l ~ O 
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\1 . l : •? --- 3 ~ · ~ 0 -3 ~~ ~~~ ~· ·~~ ~ ~ · ·
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Table 15 • 
~ O  TE DATE IlliGAUDINO R.IPAHIAlf LAllDfl 

~O O OAlf Dif! GO RIVER 

Ohta.1noa from Alve1·son report July 1912 and personal 
exuta1nr,.t1on by c. H, Lne, fl•pt. 1912. 

~1n  

MOliTE VALLEY 
l!onte Ranch 
John Gay 
:r. H. D1rch 
Ira Philbrook 
Ireys 
Total 

LAK!i!SIDEVALIEi 
G. G. Uelson 
Grover Philbrook 
Melville • 
Jas. VT1111ams 
A. 1!. DeGaston 
L. 1 l~ 1  
J . c • Brockway 

:LtcCla1n 
\T/h1 t taker & 

Langton 
'lr1ff1n & 

.. Thompson 
Thum Dros. 
T. L. BarnAs 
H. w. Chase 
Lakeside Farms 
l_, Johnston 
Total 

EL CAJON VALL'EY 
m~  Ballantine 

K:lmney 
H. D. W1111ameon 
E, w. r;or1npe 
Total 
Orf.!:nd t.qtal 

Area 
Irrigated 

Acres 
• 

15 
55 

0 
0 
0 

70 

0 
20 
28 
10 

0 
1~ 

6 
10 

10-

18 
40 
15 
1· 5 

380 
100 
708 

33 
50 
85 
85 

255 
1033 

1 1on ~ Acrco 
Expact to 

l ~  

Acre a 

70 
12 
42 

150 
~ 

39 
0 

12 
0 
5 
5 
0 

30 
22 

14-50 
60 

0 
1·5 

330 
225 

1185 

165 
250 
369 

1915 
2699 
~1  

Amotmt of \'later 
Pumped 1 912 
Ac . Ft. JJOr 
AlUlUtn 

---
70lj. 

0 
0 
0 

704 

0 
(50) 

70 
22 

0 
(10) 
(15) 
( 2,) 

( 25) 

( ~  
136 
l26 

.30 
lp82 

900 
2536 

312 
360 
476 
750 

1898 
5138 

v·tlues in parontltes1s eatlmn.te<l ruaount or wat Br uscct ,per 
an . aoaumecl 2.5 a.c. rt , 



Table 16. 
APPROXIMATE ~  REGARDING RIPARIAN IA llD 

ON SA C U~  AND LOS COCHES CRS. 

o f!. lned rrom personal exatn1n .t1on by c.H.Lee, Sept. 1912. 

Area Add1t1ona.l .i1lrea Amount or Water• 
~: n  Irrigated ~  to Irr1- Pumped 1912 Ao. 

~ ~o~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~ ~·~ ~ ~ ~ n~ ~m~

SB ~ l n  
ntarr1et 
D • . • Ehlers 
o. §. Bresee 
E • 11. Taylor 

h ~  
"'Fercy De Gaston 

Ott 
J. JJ, Lamond 
D. _ . :Downing 
wm. Xuhner 
Paul SchUlt s 

stedinan 
Vertrees 

Laws & Gr1tf1th 
Poster 

Above o ~ 
EL CAJON V l:L:U."'Y 
Company 

Lucas 
Tibbett c-

.. 1trlch Farm 
1h1te 

J.irs · elvllle 
Total 

LOS COCHES 
Be lo-.1 Ga.y s 
P .Pl. 

(10) 
6 
0 , 
() 

0 
7 

22 
4-

30 
6 
0 

1:8 
2 
0 
1 

20 

0 
0 
5 

30 
4-0 

0 
207 

115 

•Hill and mesa land 

• 

---
12 
26 

2 
12 

8 
20• 
3 

l 
8 
0 

100 
175 
15 
60 

---
14-5 
10 
30 
20• 
10 

---

25 
15 ··- ~ o_ - .... 
15 

0 
18 
55 
10 
75 
15 

0 
lJ.S 

0 
0 
2 

50 

0 
0 

lQ 
75 

100 
0 

512 

--

(200) 

~l  estimated by assuming amount or water used per ac. ln san V1vente basin 2.5 Ac.ft and in Loa Coches 1,75 ac . rt. 

• 

A P.PROXIJ.V, 'l'J! ll ~  OP OT~O  l-\U ' UE!lA LAUD 

I HHI G/i.DLE ;,HQll GHOUlfD-'1iJ\ T}!R ll/.,f'!J:llO !}i 

Tlli, VALLJr.Y 0-.!. Tl ~ ~/1 1 ~ o ~  

J 

---------·----- ---- -· --- ~ -·- _,.,. ____ --- ~

To t .. H.l /1rou. At• '!a Ground Area Bot-Irr1gable Irr1gtr.hlo \'lntnr ton not tom I.os llesa 
~ ~ : ~ n : n~ ~ l~ ...... -· -· ~~l~ ~ ~l ~n _______ _ta.tl 6ft _ _ 

O·:.pe Horn 
P<bmnt to '"c-o 750 
.:nnt c c ou-
tractt(\n 

:!onte r. ·Il -
tJ' r±..c . .ton to 425 360 
u. ,, .n. '1 • ang-
.1_ng r,tat 10n 

u . n . G, R, Gag-
ing ~ on 1150 975 
t o niv<lrv1 .w 

0 

-

Al"HU. 
l T1 :~ ~  

Hon-1 1 · ~ o  
1,· ,,,, to r1e 

lll 
_lil..L 

I rr 1 tr- ~ .. no 1 u 
__ _ J f .. ! :J.r 1~: n~·

15 ...,. ____ _ 

708 1185 
n~  1 C"D --------------------------------n1verv1ew 

· contraction (2500) {2125) 
.o Ola ll1nn1on 

D(tffi 

nan Vlcente 

1.o s Coches 128 115 

(1500) 255 2)99 

197 

-- 115 ---



( 

1'h.nle 18 • 

v .u1 ~ o_ ' .,.,, ·_.r:.n Uf'J:.D PEn Cnl~ ~ ~n J,ln-rt.rM 1i on 

I,, ~  U BOTl'OH J.AliD'1 /\LOlfG GAU DIEGO n ~ l  

-------------- ------··-·------------ ---- ------------------Vt."lUme of 
I n n~ lug ,., .. ttar Y}Ul .. pc 1 ~ •• ount of h :l~ 

Arnn. _.cr ~ nrnu11 uned p··r nuro 
·.··1·.· t Irr lh ~  t ~  ~ ~  ruunuv 

:~· .:o.=--------------A!l· ~ ~ ll  fl A r: • 1' t tl 
- • ·- . ('onrl tC S U 
1: . .. _. . ·:·1111 ~ : C'n 

lC1nney • Ch , ·lsy 
J'· :1. ]!'•ll Jlt1!£0 

J. JC'l'111 t 

. .,. : .. 

P . Ph1lbroor. 

J'2.s . '''1111 l'!j 

r i ll'e ,.. 1' , n ..u .. ..r .. _ ...... .. '\tor 

~ T~  

. l iLl ~  40 
' 1 '· 'a lfa 

...: Gorn 8,5 
J.lr .lfn 50 
l~ · :  .. ~ .L ·' · d. 35 

l l ~l  1CO 

Alt··.lt\ 136 
/.lf:t.lfa :~  

;. li'· 1 ~ .. .l. .1• - (. .L ( 7-5 
l'li'·· lfa 25 
Alt::.lra 28 

!1 lA '"lra 11 

All':-U.fa. 150 
~
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APPROXIMATE GRADE OF BED OF ~T DIEGO RIVER 

Obtu.lncd 1'l'oln El Cajon Q,uadra.ngle - 11.s . G.S • 

Location 

Diverting Dam 
Mout11 s , Fork 

Elev.-.t1on 
Rlver Bed 

peet-

800 

Cape Horn P4J1nt 

l1:onte Contract-
} 

.._-4 on 

• 

~ 1  U. S. G. s . 
Gaglng sta. 

Riverview 
Con ~ lon  

Old. A!1ss1on Dam 

-· 

•• --

1~  

275 

~ l n  
of E·leva-

t1onJ£eet. 

16.5 

110 
lS5 

32 

90 

6 • .5 

1.27 

Distance Grade of 
·-,1 B d ~ ~  e 

Miles .Ft, p r •. ·1 • 

• 
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Table 21J.. 

IiATURJ\L EVA? ORATIOU LOSfJE3 .J,•Holt OUll ~ TT  l3AOIN9 

CC1.pe Horn Pt. 
t · .. onte Con-
traction. 

• 

L·:..:'9 sl cte 
v lley 

ALONG Slill' DIEGO RIVER, • 

lfa.tur l EVapor- Depth of 
~·~ ~l~ ~ ~ ~ ~ ~·~ ~  evap-

~ ~h~~~~~~ ~ ~ ~ ~ ~ ~ o ~  

R1ver chan-
nel and 
1 ~n1n  

n1ver cnrumel 

( ~  yer ch:1.nnel 
( 
( G 1enr;-a 

105 

100 

~ 

t.na •12 e r yu§J..r 

58 

45 

4.5 

90 
V:y R1 vr:-r ~ 1 l 160 4.5 

JO :t-5 

Batura.l 
1~o1· 1on 

Looo 
Ac .Ft .• pnr yoar 

2175 

400 

562 
r- -. 

6e01 

110 

10 1k5 o~n~ ~ ~h~ ~ ~ · · ~~ ~~ .. · ~~ ~

• Ba .... ea on Gwee t ·::a.ter ··t\t ter evanorat lon r ecord ··nd knowledge or 
r '11 t:t ve ~ t'1l. ev· .. ~ o 1on :)..l"l!! ·.0 !ll'llned. soll ~~ o l lon ~  trannp1rat1on 
derived !'roan : ~ ·~ ~ 1 :·~ ~ ~ 1 · cr1ts 1 ; otlBr lo·!al1t1 0. . • 

n· ~ o:  on 

• 

Dnaln 

~n  Vnlley 

Lakes i de Valley 

El Cajon a 
, 

.. Total 

.. 

ALONCI fJAll Dr.·: GO HIVER . 

Aroa or PoJ•oai ty DCJ,:th ot Porous Uat- or o ~: l o  
or1al lk ... tatia.l l>a p l et 1on 

I :6'Q. . Pn1·cont ... _ Ft , ' 

1~  ~  30 
1150 30 30 
( 2500) -o ' 20 -

) 

Availub11-
lty ~: o  .. l'ql•eout ·-

66 

50 

3Q.. 

t\1nclUt1fJO ~~h l1n  ·o l~ or conf,l01t1.er: ... ~ ·round 

r1m o%3 'baa1s , non- avo.1lat11l1tlr or ~l  h~l  by n1 l t , etc . 

Volume ot 
~ 1l hl  

~  

l~  . :Vt • 

2770 

5180 

• !.;.2 QQ 
1 l ~O 
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fable 27 . 
COUPARIOOlf l ~l ~ Im/,BOU/tl!LE DRAJ?f AND 

BasJ.n 
Area 
1rr1-
gnte{1 
Ac • .Ft . 

It mount 
dl'l .,. watar 
pumped 
AnmHtlly 

-------- .- .. A..c . Ft: • 
Monte 

Valley 70 
r.ru:e o1dc 

l ~  708 

El c:a ,jon 
V:a.llP.y - 255 

~o l 10.33 

210 

.3099 

Annual i .urlnr-
l ons :· ~ tur r...l f'lOr/\7 

from J)Ul"-.P- , evap. ttroqt 
e(J water Go; ' .Low.s _!?r: ~ 1n 
Ac . Ft . . A a Jt,. Ac . Ft . Ac . Ft , 

Total 
t¥111UV.l 
L,.QP.B 

126 400 

1274 50 1886 

1059 
0 600 

1562 

) 

~ 1 l~ lo ·r ouud 
~  o o ~ ~  

/. c . Pt . Yej:r :, 

2770 6.o-

!,l180 , 2-·" . 
4!:>00 ~ .. ~ - • • J. 

- ·- ---- --
455 , -:76 124 1 00 .. ....... 

~ · ~  __________________________ __ 

( 

if} Based on j a.c . ft. ner · ~ : n ml rJu t;v of W'-ter 
.... .. 

AS nlUtlP. <J ~ n~ 1 etrarorat.1 on anrJ Unurn·tlor: lo~  

Assumed e....:1 s t111g }.!Ut:lp l n 7 l~  1n t. !r :prns' nt p o ·lt! t'H5 
could have access to ~  o1' ~ availa ble stor:-..a.ge . 
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