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The estiJIl.ated waste into the s.ea during this 12 yea.r period 

amountecl to 81 percent of the total supply. This figure applied to the 

average a.nnual water crop of 124,398 acre feet indica.tes an average waste 

of about 100,000 acre feet per ~rearll While the figures gtven a,bove are 

estimates and approximate only~ the quanti.ties used il'l estimating the dis .... · 

pos ition 9f the runoff CQuld be substantially ohanged .'Without materially. 

affect ina th...e cone Ius 1.01'10 . ~." . 

. The Santa Maria River and other streams draining the Goastal 

of Southern Ca.lifornia have flo"Wcharacteri.sttcsentirely dtfferent 

the Saeramen to and San Joaquin ValleY'S. The 

valleys' have thet:r: souroes in the high lli~r+",a. 

where. t'h~'win~erpreOipitat1on usually occurs i.ll th,e fo.rm. 

In .the·early 5Ul1l!ner following warm rains whtchmelt. the snow. t~ 

rise to: flood proport i.ons andgradttally sups ~de thr·ough. a 

90 days. 

!I!he great bulk of the ,runoff:OQou,rs duringth.e period 

it is most ll.eed~d for irrigatton purposes. 

On tile GO as tal stre9IAs, however, the :runo~f is "flas.hyu t :Cba 

portions of the watersheds are. &teep a:o.d precip'Ltous, u.swa.lly 

forest cover. 

rain f~om0ctober to Apri~. The r$,ill falling on b~s ins of 

rapidly runs off.. . Followingstortnsof heavy tntens tty, th.e 
. . 

rise tQ violent and destrg.etivefloods. 

hours and :recede wi. th simtlar rapidity_ 

T~ey ~eaah th.~~~ 

DUring th~ su~~'~ 

To be of benefic ia.l l1se, these wlnt ar 
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View of the Santa Maria River 

after flood peak of February 1914 had passed, 

;shOl'{ing destruction of the approB.ch to the 

County Highway Bridge. 

Photo by cou.rtesy of 
It" E. Easton. . 
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flood waters must be held in storage either in artificial reservoirs created 

by the building of dams in ·the stream channels, or in underground basi ns. 

From a drainage basill as large as that of the santa Maria lii ver, tbe major 

floods are large and of destructive violence. In the mountainous portion 

of the dra in age basi.n the streams flow in channe ls having relat i. vely steep 

gradients. In such channels they flow with hj.gh velocity and oarry large 

quantities of debris eroded from the mountains. In the lower reaches of 

the streams where their gradients are flatter, broad alluvial plains have 

been built up through the deposttion of detrital material. Th is it 11 has 

accumulated through the meanderings of the stream through ohannels -which are 

Through the continual deposition of alluvium the river tends 

build its channel above the surrounding country, and unless confined by 

i.a.l means, break fran their banks and make new channels. The 

fill, because 0 f its high ferti Ii ty. is 00 cupied. and cult i vated6 

plain develops ahd property va.lues rise, the flood men~~ inorea.ses 

becomes necessary to eonstl."'ttOt a.rtificial works for their' control 

ion of,the improved property. Such ha.s been. the his tory ot 

Of the coasta.l streams 'of Southern Oal ifornia. 

It has been estimated that in the great flood of .Tanuary 1916, 

~:'"6 ... ":·.I~v·i:t ............. F,~ ......... g t Orange and San Diego Count.tes, the total direot damage 

flood amounted to $10,000,000.00. Twenty-eight lives were 

attributed to the flood- In the years that ha.ve passed since 

has greatly developedc In Los 

the coastal plain has beoome densely populated. If a flood 

to-d8¥, equa.l in volume to that···,of 191o, and no flood protect-

had bean built, the property loss would be many ti:rnes greater than 

Since that time, Los Angeles Oounty has spent m.i~lions of 

flood oontrol works, inoluding retarding reservoirs in the 
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iLlo'u.ntai:n.s and cha.l.mel protec:tion in the valleys<I Within the last two 

y'ears a. flood COIl 1;'.£"01 di s tTiet has been organi zed including all of Orange 

Ootmty. This district ia now proposing a bond, issue i.n the neighborhood 

of $16,,000,0001100 for flood ,control works. consisting :prinoi.pa.~ly of re­

tarding reservoirs for reducing the flood peaks and inoreasing theperco-

; lation to the g;,Tound water unde~lying the coastal p1a:in. 

I t is exceedingly difficult for the la~Jlan to a"l?Pl"eoi&.ta the 

and volume of a flood of 100,000 second i'e-et.:-:' This is es:pe~ially 

,of a newcomer or reoent residents of Southern O~lifor'"t1iat who have never 

a. river such as the Santa Maria in flo ode Aocompanying this report 

of 'photo&Taphs ,showing the Santa Maria River during pa.~t flood.sl! 

of the peak flow:. .it. stu.dy of these pictures 

,the most skeptioa.l of the great destruction tha'twoilld result 

violent major floods should break from its peasant channel, and 

A careful 

river indicates that su.ch a possibility 

:poss~ro le, but will proba.bly occur unles S 5 OUle system. of flood 

promptly adopted. 

the Santa Maria Valley, 25 peroent 0 f the fertile bottom 

occupied by the waste flood channel of the Santa Maria :giver. 

flood years, 'Which 'hagan i.n 1967, this channel was much small-

today" 'During the large flood <tIf 1909. it was estimated 

of improved fanning la.nd was des troyed in a few' hourse 

flood haS) result ed. in an. increas ing los s of land. Follow-

, of 1909, a recl am at i on district was organized under state laws 

'l!iaria Valley for the purpose of oonstructing a.nd maintaining 
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·;~~Q,1.f:l(JatiOll$We~$ p~.l?ared. andproteot ton WQ~lCs eQMt~cted~; Thesy$~_ 

prot..ot:iQl1 ·ad,<>pte4 ~ons1.sted 1n' dttv\n!~W$. Qf t i.1'Gb(n:tpll~s· Or ·Jetti.$$ 
", . .' ....... '. '. . . 

i.~Q:il.g~h~.'l! .. 1!ks o! 1;ba • t:)!,eam on theSant;a.:a ~li at'aO oun 1\1. 8 tcie ,116 aanset 
" ......... '... . ......... ' •. .flows . . . '.' .' 
)ij; •. tlP9~ IrOlll . the imp;r0vedprpl,1Et.;rt,. Wi.re· . ad e abaewere.tas tei1ed . 

:t(),.h~·;~9'Qden piles.~hE)engil'l.eer lnhis~p():rt to t.haDistriat'recontn:iend.-
.' , .' . . 

>~~~90ttonw·g()d. tree; b~ planted betw$entheJ)iling,: In carrying Gut the 

Pi~:f:wt:rk.:·'·AA".Vel .. llttlepla:t1tbllfwas d.one. A'bolld·is!Ut):wasvotedtw.d wlth' 

tf.~:r.~'~ni8··Iti~Jl$7 .. ~.rl,Y.dther,frODl, ·~~ons idElrableiJ.Wnber of Buph ··:J:etttts·wer9 

~ ll1Pt.th.ti.me the. work lUi.8 been ex.te$B4, with :.o~1st·alaedbY 

,'-'out. it 'it esti~t'.d that in, the :ll.e\:~b()l"hood Of~·t400fOOO.OQ 

:b"'l1.,sp_,t . ;to~tht.swork . _Q. 'boudlnterest. . &tep@.·;iiil:te, re"ti1tl.f'1)et. 

:~o \hav.~ thls.l)\$~\.ct4itH~olT •. 4. ·Dtu:'tng·the:;7.*~r :tlia.1·lia,y$iP_Sf4 

',P;.~,~v..· -th~ ~1~tpeattle9d1" la:rge PO;rtiQllof ,thl.wotJ,t.b.$~illta$_Q·f' .\t·.·' 
':.', .' . '. . .' .' .. . "':. ;~" >"."" >':':: ;-.i·:· :" . -.. ~~.~ ~ ... ~, : -,: .. 

'=i 'f' 

:t~11~IO' ~t;;{:7'.l1A~1lrJ~~ha$ ,cl$prec:\ated to . su.eh an ext'Gnt " th,a;t.l1~tl:.'.Pnl~:~ct tQn 

t~ ·PJ:eS$l1ttUtlEh 

.. 1n··p.fGPart:tlgpl~~ ·:for flood, oontrol $n.dprGteQtto;n: WO:rltl t " .. 

;~.lowle(lge ,Q(. .. tl+e .f:r$~$nQl '.~ ~t tlld$Q.£· .past flood nows JOnthe:$·treams 

·4s ncr me$Star_Su'ts:havEI ,ye;f' been' '~(J;f: ~h.·cl.l$-

.. . , 

" ...•• ~ to-oompile: (at •. fX'QmQth~r$cnu·eel ,sueh 8;1 ~atufal1 rtooro.s. 

tl0Wll:~nn.lpborlnga:t~."Qd mtnperSQ:uJ.. obseryat·:10118Q.f lo~;· 

J'j. ide~;s Of~h$ vallq_ AJ1l.utbe1:0fpeoplehave· be.ntIltervi~'W.dt·· 

byl~~:Qtr(j)sldel1eef Qonta.et'Vlttbthe~i.vtrt and other qu.alifioations. 

'.~""""""'''''.'4 lUll Qom.,pltent to give mQ:r. or less. autb.entic In.fo:rma;tio~ th$i:r 
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. . 
years included 18S3-$4~ 1889-90, 19.08-09, 1910..;.11 alld 1913-14. 

Whil$ma.xlmum·:floeds do no talways~. OCcu.r during' saasqns of graat­

rainfall, a si~dtof. suoh r~cords lndic~tes th~ s-easons dttrtng which . 

geflcod.$ mG~ t lik~lyocG1;lrred.. FOJ;'lthls raas Oll, ·a.oomptlat ion was malt 

of maximum. r.ain!all at places 'i-nthevioinity of theSa:tli.ta 

This ,data ·1.;5' . shown tnT-a.ble No .. 25.!fhe seasons ofheaVl 

it sted bt~low in the order of magnitude.. a.p:d the relati va $IlO'll:Q.t 

'$..s indtoated by theperO$nta~e Of the l.ong-time ·.sea.sonal .ave,rage~ 

Season 

1$$$-90 
. 1683':S4 
"l~91.0-U 
19Qa~Q9, 

. ·:U~13-1" '.' \,. 
·-l$1T..;.7ll: 
.l.t04 .... CJ 
1906;...·07,· 
If':2-+tl 
.le'·$ .... ~', 
. 16S5;...1& 
1$7$-~O . 
19.-14~1~ 

l'0!5-06 
19l5-16 

'Ra tnf€i.ll 111. .;P~roen t 
of'" .,.1. l$L!.r 

:m'D· . 

" . ..': ,'" . .' ' ., .: :'. " . 

se~Qn$19l4-1i ~Q;·1915-.l6 a.~e near th.~. elide.! tllel.tst,· althol.lgh the 
" 

, . 
Fo)'" eXaritple,tha IS eason 1904 ..... 05 is s$Ven~,h on the list, 

whilt3none of the s treamsmaasuved d;a.rlngth1.s seasoniXl.dieate a large-flood. 
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Upper V1ew.$an~ Maria 1llverdlll"ini' the tlood of 

'$'bruary 9 t 191..;, look:i.ng nonl;1 at 

.O~U1aV. HiSh.wtW crQ$sin,. 

Lo"f1e:,Vi~w.. ~a.n:taMaria ltiver ~~$l after Sl1~ 

~iclE!~¢e. of the flood of 191§ showiat 
. ."C, , ; .... 

. PhoifQ$ bycoUl'\~~Y Qf 
Mr •. ieo:jt. 
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{inport~:·$~J:}an. t~:~Olal.·1UUteona.l .~1Jttp.·.-ts t;heda,\ly .. $lllQunt· an4\ . t~ 

.. ' ~a)le·'liQ. It ,26, h3i.>,b&@n QO~ il,~4' j ~~Qln".th$.;:~~¢Qr(\$·.of,t~~J.l'iI.S.t 
. ,~ . '1', .", ... . . .. '. -'; .. ~.-,., ". ":. ~ . . "' :. . .. :<. l .... : ,,'. . .. . 

er. 13't1~U at $&nLais:Ob\sPO. a,nd(sh~ws t-h~:,ttla.xlrttQm r.t@ttof :r~,;rtialt 
~i.'\''';· ... md·· at th#-tpl.a.ee • 

. fablelOt 2'hasbeen compi.led toshfrWthe' t~,4.Ufr\ng .. tb$'~$~SOM 

floods are $Q$t '·'liable 10·0CQUl:-- !Fh.ts 4a..tt;l. tak,en ,ft~r.nt~",'~~ntll.l' 

of . :r.a\nf$ll at San 'Lu is Ob\'f!pO., indicate$· f,loCldsm~ QQ~r .fr,(lm '. 

t~'Dm""\A;'" tQ: Apr;,l i~lust"e. Ja.n~ bet-llg th!9m.ost,f$v():r"le~a)t,.lar.p flows. 

'lhetlQod 13 f JannArl 1916 ,'w. O:t)4' ~t' 'except to_l,T:tOl :~.$.~ ~tl th$ 

tram LQs~elas Q01Ulty, to ~·g~xioan ltnel!l t was parttCll1ar1l 

lIi'iil~;a..,..·n.· . in ~8.lll)ie80 001:Ultl~' :.t!h$ U. $. Geo l.o~tca.l Sttrver :has:ptfhli.l1ed 

SQ.pq 'Psper;1iQI[ 420" containing lmloh \nfor_t\ol1,,~&~ding th.~,.fl()Q,"'!~: 

eo_pari-ag, ·tt 'wttb;.reeo;rQ tit pr$vloQ fiQQ4s t1\t~a:t viei.nitJ';":,:Whi.l.t.: 

~'l):tae1'lU!~;'~,_v$d> 1ltom. thef $a:r1~alld·l·a::Ba$\ll. "It h~vl.J .t~·tba1r·411;r'tng·'Vtn1.' 
. . . 

'.'1Um~al aud.'extl:e1ll~ :floodd\$ehMee.th$ ato_wt:r$'~n~~4:1it,;r:' t~' 

.M:ofSoilthern C:'ltf()~i1ta..· . ~~. f'oll(W·~~.' st's.temant. ·.ta.lte.u ,.t.r~in'·'t.ha.~ 

'~~$~:.sl!t~s· tnfQrma .. ta.Qnr$~attv$· to 'flood fl()W8 tn SQl1th.~n Cal\f\lrlJ.t., 

lle4 .bQ •. ~;s'(J1r.O_j:, 

. .' ,W!!Q4e'·.tmih$ "hethel" theilQ()dof·1.9'ltlwP mo'i-f)'or' ,l~$$ S$vere '. 
t.lW1 preY\Q. tlOQ4s In'S',oithfln Oil \tot"ll~&, . a. _each WIl. ma4e 0,1' t. 
:es.tl,·'t-eo.r'¢lV and·~Ql..4·:r •• td$.tftot:th~i~(l~trt··'WtJJ'~, tnt$fvl$Ud·.·· 
~e·~ •• -alt. Qfthla .. !)r~ .. &7.t .S~ll.d \l1I. ~h'foll.~blg ».~t.Qt. 
~·..-r.14u.U~1.t$re$t· tsill&t'~cordof .. 'and ;4.1:7; :ve~~f.eolllp.t.l.dby. 
:~.,A.O_» •• l.l.Wh()··bas :U."ed \11 Ss,J\ »tls;o QG)1ant,. ,~n .. 1869. 111-

· .. :tQt.t\()n,.st6c~e1l.d\1rlol1if ;1l2. most of, the"years" pr\.o~·:t0:' l'401'f'8", taken 
'frGlttX"4cOru of theX\.s'1.(,'Ul. r-.tbfi,rs." . 
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17'0 ........... • ..... ~ it... l)rQU1;h 
17.~ •• ,. if .••• ,. -.~ .. '~ ••••• ' QOpiQl:Ui llaintall 
lVi? ... 41 .. ,..f .... it •• ;LII'U" Rainfall' ln$uttlCitellt; q.l'OpS $ho.rt 
1191 .. ,. "'~ ........ ~. ,f '~ ~ .. ••• Ex~" __ l'd.rr,nQ-,ra;tllforwhOl..,e$.t-
1. "4 " ••• ,. ~ ............ It .. it· aa\nf'a;t.l.tl1suft;~elent -. crops ahori . 
IV9,p : .~. It' .... ~ ... ''Aj .~. ' •••••••• ' 'tfrtq "i!i:.r7,. . : ' ; 
1$1.1 •••• ., ..... , Jt .... " • • .'l'CJax.~ 
,1815' .............. $lt ~ .•• " .... " ,F,loodl'0S;r 
1$1.' ..... , ••••• ~ ... " ... It' Shsrt In. .fal. at1d crops: 
;t82S,: ... it' ~ ••. It;if ;, ,: ...... " • iIo (treat .lloQ4· ....eh:ang.'rJo.~a~, () t S.ta 

. 1.-2&1 . '. I\Tt; 

. 182'1(" 'l!*" ................ ' Drry~$ (Gfltl14 . Vall'~J'()$l 

., 1$2S( . 

lSI?.; 11 •••• 4t ••••• '* ..... , Si:.l4r~ In,:r~in' &l1d crQ'pS 
la4Q~1 ........ ~ •• - ., ••• ,~\.st: ·1~ 'Y'E)~uown 
le41~42 •••••••• ~." ~ ••• W$t.t~~;fGar .. $vex-" known 
1842-45 •• • " .... • • ., ; ••..• ~. 'fer,' :'_~"'aad fr1 
1$4$""44 .-•••• ' •• ' ••• it· •• ". ·V~t1' dril~' @;t8.i,.:u, grQV4l 

1$41) ...... ~ ••••• _ ! t~ '., ~ .'. Drouih 

in ·$·&cr .. ~to 
'. ·Velle,. 

184 ..... ' •••••• * ........ ~, .. Wej tn ~llOrth; tlnln,Sol;i.~hernQallf-
:()~l't:t~J .!st~V$t1 . '{ornt ... 

1846-4' ••••••••• ~ ••••• 
184$-4:9 ., ".1· ...... ,. .... ,,:. 

OQ1I1I t4.re.bl~~:r-~~~l.·.()~fi!J9G4 ~ 
lIost .now; ''ll'tnt·.r· ,ltllQe1. :,,,_\;13.£.11-

..;ul.te.t. 
1649,-$0 ••••• ~ .!, ......... One, of, the\V~tt-$s~'QA:ll\Q~~' 11004 

, tltnt.t. 
lS5~51' , •• 4.. .. ~ ... '. ~, •• 'Op~n;, ~tn;fa.l:l ·nt.4:$.;ratt 

, ".1$'$,.:" ••• , •• ,.. ~ lI'. ~ .. ~ ~., Jis tl~o .... ,.tt,.#O.:" 
.. 1,$~~f.S& •••. ; ..... ,. :.-••• ~ •• ~. F1Q04.~dt:goo':,.~ 
l'5;~5J. it •••••••• ·~·it •••• l)rl.$.~ .\j).: . .2~ '.".,.. ' .. 

. . , 1$$"~e2 .•••• ... • ... it ....)tea:i_r$.'ntalt~ .' 
1$'2~f8 ••••• Il ~ •••• , ... ~ l>q 788.;"'" 
:l$,6&~,' •• * ••• ~ ••• " lI! ••• All'$'O·od'wet· 7:'t.f, 
le69· •••••• ~ ••• ~~A ,.e17 e~Q.Pt~oll&l.1.~*.~_ Oo$qb.~ 'lat tb..r .. 

. mom.te;r:r"'$\$~.~allO_~,an4· .. rainfall. 
in l)$(H!atbel1 La '1~'·i.ma'.4'.t,-a '\n~s \u 
24 b;Qu.nt .. 

le.69~VO •••••• ~.!l ...... 1!J'l7 .eq~~ 
,1610-11 ...... i4!-t ...... " •• '. Dr1sfl .• *on . 
·1$'12-'14 • Ii'., ..... ~ ~ •••• ' • ,-.trly' .et· '.el\lioll1j 
,l$7G.~" : ••• ~ ••• " •• ' •• JII'. (];4 ocl·~i.:tJ1£$.l'l . . . 
lt37',..,T7· .......... 4i •• !!.~. 1Jx7"El"~l1 
·lfl1'f~$2 lot ....... ,., .... ". ••• (1.'0,,4;· '.4\l,Ql1$ , 
lS·ea .. $.$· ••• , ... ~ f, .......... ])r1·.' ....... ' . 
1$$.~~4 ~ •••• .- ~ •••• ~ •••• ' w$t~'~twl.t~;r· kno_ 
18el-'.; .. :. .... -.- ~ ••.. ', • .. SeJl!'\estt "IQ~4r~' 
·1.a9,$-94 \1\ ..... j • 4!'.", •••• ~ S.~()"' ';ra..\n1a..l~' . 
1.8.".,.;6 .. 1 •••• -. 10· ........ !~ •• ;Q04"., le-s.;-. 
lS9?"'*t90Q .... " ••••• jI' .. •• Wbtetd~ft;$t$' . 
1901 .... 1910. ••.• •••• •• • • ... r.t'r'11 gqQ-d. 'we' ,.at,· 

'. 19'10-1913 .• : •.•••••••. ~ •• ,. Drl·yeD.f'$ a.t.ua Of 'se$$on 
1912-1915 ........ , ••••• 'Dr,- ¥$~ 
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The following additional information was ob~atned from 
history of Oa.lifornia Floods and Droughts' by J .. M. Gui.nn: 

1822. A' flood Q,o'Ve.redthe lQwla.nQ and :rO$6 to a. 
height than ever befQX'eknown~ , 

: ' . " .. 

lS51-5~. A severe flood year" in SQutbern Oalifornia. 
At Qld ]'on Miller on helMiftters" of,s'~JO.aqq.\:rJ. R\:ve:t't .D.:~. 'W.~,l' 
'lU~~art ,s~ge()~ of the. po.t. Qbl'erved, tit ,r.~1..n:ta,ll of, ·46 ·1.nehes 
during.~,~auutU7 and F.eb.~av .1$$2 .. ', , ' , , 

, ! "·1 

',"",' ,',',' 1863. santa. Ana,J3.1ve:r, at .A.lUlb.el$:rs.n4:·I~e~4gep,at1d.sPNad , 
\n 'an 1.Uloroken "sheet.",toCoyote, Htlls, .3, rntlq\:,b~YPlld~, ,It .. ,'f:~if;l~~:3@ 
• In,8t1.0ee.ss1on, b'.g$1Ul~ng Detl,E)rtlbe.r ~. 18&1," . 

r;\ ." . . . 

S inoe 1916, only in1.no~ ··fi~~4.~ 'h~~e ·o(;eu.r:r~d.on' the sSJita Marta 

the $$a.s Ol1S 191'1~1$6.l+d .1921-22. , 

. Astu.d¥of' all 4,e.ta avail~bl~" il1Q.io~tl;)s thatdur~tJ:l,~~rtQd ' 

qm:.1906,-07 to 19 l'l~la 1n~1~i. ve, 'fio~d d1s(.l~a.rgewaS :0 f m,o$.t'i:r~qllant 
. : " " ' . . . ."\, .': ",: ' .. ~ ~ "; . . '. ", '. 

Dq.rtng t1:.L1s ,Ptlr-~Q4 ,01 .12 

floods 9cou:rred, tn, '1 ' 0 f. ~~E?lJl, ,'i .. ;:$. , ' 

1$ 06; .. 0'1 , ~~~4-:1.& . 
1908-0~.. 19'+5 ... 16 
1'10-;1.1 . Vp~T~ la 
1913-'!14' " , ' . 

"Pt?'r'i,od," reoords .::of, fl$~~Y\, ~~s9~~ge ; ~:ra ,kept .011 tM, 't~ari~~l'nez 
.. 1 : -" .. ' ;-, 1 

- ~ , I ~, ~~ 

potnt: \9795 sqm.;.;rs, ~,i.;t\9~" ~~ ~~. ~st~ated. a.vel"~~' s$aso~ 

164.000 a.ere feei;. as' oo~pa~Eo1d with\$. ~Q~e),~e.t~g.;~r$a.: ci:t'tl;t.$ 
hglfj~ts . .Pot~;t,',Of 165$, .... '~~~~ln1ie~'t: ~Q.'{Ul e~ttlll8.t.d 

", averagasea;so.ns,l runo£f' ot: :J.l6,,$o9~'a:cr~.~ 'f~!$,t.~. ',j:he;,~~~:~~(},Wi~tabUl$.~i.on Ihqws 
'.4 • , , , ' 

h~' maximtllll daily dtBOha;rgeQ~: ~tp.~'; ~:a.~t,~·:r~,a~;R~Ye~,,~~~~L!~:o6dur,tngtne 
.. )' . 

measured: 
f- : ; ~ . • ~ I \ ! ' ~ 

1.9l..Q;,,":l,1, i . ;~P.,4P.~ ;s,ee~f.et 
It ~3:"J4. ' ' ,3,qt,8,O~ . . ' 
1914-1.,5, 32 500 « 
191;5-,1.6 ' . :15::Q

1
0,Q : ,: 11 

19,1'-~~ "~~,;4:~O,,, H 

greatest int1tantaneousfl.:Qw ~~~~~~~~:d~r;lllg thea~ ~s,rt1 oOc\1.rrEi\d tTanua17 

i9'14, when it amounted ito 41,'800 aEioQud feet or 6~. 5 seqond feetp.r square 
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J4a.ny, formu18.lfo~ *'iHitimating .the .~tmum flood flow of rivers 

end streams have been developed by 'Vari.ous engineers. 

dtsCh~ge is dependent upon ma.y factors. i.nclu.ding the a:rea. Ql1(1 $haJ)~ of 

the 4ra\~ ,basin., 1 ts , topographN, . geolOgioal formation. ~b.a.:rac.t.r a,.ll.d 

txt~ntoftore$t oover, the tnt-ens \\7 e.n44urat lon of rata,fall du:inS 

he.$.'V',V stot'1QS end th$ gra4tents and .Charao~.rof. the ~tream. channel ttstlf. 

In view of these 'UlaliY .variable faotors. all the tormu+u ~$ ot necessity 

emp$l',",tcal. and tnvolve the us~ of ooefficients largely det~rmlned fr<il'lper .... 

ional Judgment gaicied 01 me$.S~ed reoordeQu helghborlngwa.tersbeds he:Vl.)).g 

<eharact$;r\stlcs. sillltl.a.rto ·those~t'the stieam to ·be $3tima.ted~ 

~he:r.nosteotnprehenstvEt . analysts .' of flood flow maa:e· tnl'eQent Nears 

:lscontilinadtn apaPEJr 'pteaented'to ·the'imetrt9:3l;l Soetety'ot Otvll!E~l18erl 

lnl~26bl C~~,. ft.' Jarvts t Mem~ Ainet~ ,.J~P(h'O'.:S. 
'<'; 

'whiCh had.' be~n'preTlous.1J 4evelo~ed'aD1p:re­

';~,$ll.t$d .. tabulatioa C,tillt$.t~ins()ver Qn.e·:thous'and.re.eo:rcls· Qf: meas~ed.m~l.mwn 
I'; ". ;.". 

"1'100<1 ii.$e.hatp , on -strfam$' throughQut .·the ~~orld.· . Inmost '():£th~>-;~~_1.a.8 . . . 

'wh1eh'havebeell'pl"$,sllttd 1.11 th~ past. the mUtrawn flood dls'dharge 11$8 b$el). 

:abow~ to vary wtththe area of the 'dl-a1nager bas 'in. .~.Jatvi~ dem01lfd~l.'"a.te.El 

t.his faot in his analysis 'and 'auggestedtba tellswtng formula: 

"Qt, .. -
'ttA!' --

, . 

Q.' '0 
" .. , · .... Q-..... 01-·, ""V,..· -A,-. -. ~n which 

the peat d..tschA'rge tn. $~cond. fe~t .p.$,rlque.re .lle 

the ~$a of' the drainage bas in insqtl.are mtle$ 

.. on. ... a coe flio tent' detel'rAined,' ;t-om ·., .... ·.aftUred flQ:~.re~or~$ 6n ,-
,,~ighbortng. a.nd similar clra.tnage ·a.r~e.$.·This·~to~la·haS be.t,nus$d in 

'$$ttllattng'peak dtsOharge of the Santa'MsJ,-ia.Ri.ver ~nd it." tr\but~tes. In 

'4~termtninga value of· the coeftiolent: "a" toue$ in th$ above fo~la., an, 

• 
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. . . 

View $.~ no", :.on41'l~ 
." a~the :i~jr."~~it .Qt'· :Sroe.i.ri#.. ani ·0000~h 

~e.t. ijJi'_~ ~iA·41li:"1.,tl..Qd .r'191,. 
. . .... ;",' '':. ..!-.'. ..:{ .... ',: .",. .' .","; 

·i 

f~~\$' Pl: iJo11'rt$$Y. of 
J..#~f ·lil.ehols.n.. . 

) " 
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Sy.te_t\c l#easuremen.ts of Southern 0111 i.forn\& stre8m$ 'Were " 

~:a1:tlated by t,h~U.S, Geologtqal SUl:-V91 a.b out 189'5. ~h$ mostct;nple'., 

>:redQl'd,.,.~tla;blebe1.ng onthaSal1 Ge.b~'\el Rt'V8l" nearA$11$~ A 48.111 
. :J -

'*eeo."'~dt ' £')1;01\1, on "that ,stream isavail@l.etol""the past 40 )"eara, ; A 

·ea.r.~~.~~otall available reoordsshows that :4urtngthts pertod the 

"'$a$~D.j:~f' greatest floOdd\schargt we1.'. 1913 .... 14 aM 19J;:$"'lc. The nooti ' 

:Of,.ra~$r3'lg16 · was the greatest Gnall 8 treams south a:r:ui ~as>t t1?f' b4'tn~" 

C+'lidln.g:tb.kS~,Gabrlel"R\ver>. On the araina.se'"b~sln·8 nor~a.Udwe~ft of 
:-', ..... , '. :":: . : . .... . .' '", '. . 

"t~erX~aaGj,bt:to:;i1ii.~rto'and inclUding the Santa:M.a.ri.~ 11.l.,,«U,·'. the' flood of 
:~:~~~~.'''''::.r.;:~: "','; '.: ..... " :';. ;:". :'::"_.1~1~~~~·Pi" .. ~, : .; • . ." •. '. ' - , 

::,-*,~()r,i:'e()Uip\.fe.4 fr'Qllfail ,av8:i1a:b.le sOllr¢$sof inaXtnm.ut nll,lun.tted!lo'od 'aisdha~ge 

)trom,thaS$ figux&sthe, vai~e' ~fHQU 'iathe 

'Q~:,i~~~~:';l91i ,on tbesQU:i;n.:rxi'stre~ was 23.Q' 'and on the nort~rll..tr.~: 

,AUi\.o.g·l:~ki~~JJ~14' tloo~4 lot "&'V,$:r.agedl~.~ "f~is s.n~tlis 't'lld,ic~te~f t~t , 
~.: ....... :.'::.-~': .... , .~; ... :.,.. . . ..... ~: ' ... ," ~: '.' ..' .. '. 

, : .... ,: .... 

"Q'I4&V.;...'Uil'limed. tel' _}).$ 'drat~$ 1i4s\nottMg!m~a Kuta Rtvel'Gd 1>h_ 

,~.@t~t~~;t!#bPEi.d\lfQl1irg$~tngth~pu,t 4t) yo~ 'na.lIe .. c~t'd. 
" •. '~~~,rtl.~tul ~~tc~t •• _~ .. ,~~' 01;" ,~,'Il'1,~~Cfl~,t~,~t in t~ aGt .. 

,.i~,{~:li,~':'!~~:;,,~ ,1\181.,':8 l?o'blt. lip-i.s f'i.~eh&li 'beene-Pli,; roxi.DUltOl1' <;lleCke4 . . ~ .. "-'. :' .'': ;' . . -,. " ..' .' . . } ~ , " '. ' .. ' .., '. ; 

.. ' ...... , .: ....... ' .. 

,:,:~~"tb~.,~.i.v~~ 'at this' pel:nt, '&lid ,the ~aiinmm elevat\Qn of tlteVie.ter ~~r.taqe, since 

built in l,S9~. 'From this orose seotion ,and tneslope o:fthe 
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~ubic feet perl,co1l4.. lA:lringthe long i.nterlm. thatha' l?used~ sinee 

large floodS occurred tn the 'Santa14~i.a. :at ver, pl"ae~leal11 allhtgl~J"v~t'r 

,.arks have been destro7e.d.' . 1\h,e. 'eross ,section of ,tlle ch~lhafI ,al'sQ eha.ngt¢ 

SUOD. an eitentthat"Xl.Q' other cQ.$termtnatlQllSOf' :mu'l$Wn"flow: o~b$ O_llll;ed 

thia' meth<>d wtths:ny' d$gr$eOf' aoouraay*, 

Forty y$8rs.i.afar' too short a pertod' to determine ~he maxtrnwn. tl()Q4 

flow that ll1eJ be expeetedfromal\V dl'ainage area. lo~ example. tnearna.ram$.;nts 

w:ere 'made' on ther4i8.ll1i ·ai,,~r ~t Dayton, OhtO i for' tortl years prior to·· the 

~G flood of 19l5 on this .tr&~t hOJ2i tiwer. Vi$.$ .tv/t alld 

.o.AG ha.lf ti.mes gr~atQr tli311anyreoorded ,flood. dur\n.g tna· pr.vious ·fQ~ty·years. 

~he··e~.l'$·()f ~he'a1;reQlSthGUelvQs "&l.$() sbQw evidenoeQf·tloq4amueh ~.t ... 

"~' tb.&.n '8..Dy' 'that haTe':' oocu.:rred d.uring reoollthl.stQriaa.l time.' '~lie nlO$l;, 
." '.' . '. .. ," ,. .: 

pxsetal.ly. aacept$d. methOd' of &sti.rAat~ma.xbnum flQod flow i$,blCQll$il~ctt:as 
.' . :: ,.-. .. . :. ," ". '. , 

i ,". , . . 

.'·Q:lip.'Of probab'l.> ttrequenOT Q~ flo04. flows on SOlXie str.,arAwh(;)rer.~o:rd$ .' 

· Arti· ..... a.t~8.lll.$tor .. CQfta t4erabla- per 1.od ot:t U\eSttOh BS·t:ne Jl., Ge;britil. R1..ve;r 

.' T11t. m.~hod· ta.aI be .. a4Qpted '07 th.eStateQ'i Oalifornia in~$tl" 

I:tudtes of thG' watel:': re~lovces Q£ the State. Diagram 10. iatte.elu)dher~t() .' 

.• ~" b ••.• ·t"~tt trom .D1l1letill14 .Qf ~Q State E~gineer. ~ntttlednThe CQutnl 

'Of 'l()()d.s D7 ReserTQlrs". ~i,s dtagram. shows ·the probabl.fl"$qu~nQl' .Qf. flood 

It.t#ll~ge ontlPlcai' ,OaJ,t£orntaStreams Of various &m.Ounts far tb,epa:rio4. Qt , 
''-:''',., :'.. ":" ... " .' 

. tlOW··.~h&~· .. OU.ld J.)r~b8.bl1 occur d~rtD!long$r ptri.oQ.s.· fhe mu\JawuS4 hour 

a.vel"agafl()WQf ~he San Galrri:el River durillg th$ 4Q Y~.' of r'teOrd occurred 

tn Jal1t1al7 lt16, and amounted to 22,300 ff'COM fe·ei. From the ,Pre.babi1it7 

curve ab()T~ referr$d, to W$ tind that the tmU:1.n'lWn flood. flo~ on 1;11ts strtuun 
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w~14a.mplmt; to, th~, follow.tng per-eellta.psof the 1916 disohArge fQr various 

p~rio4s. oft1.~,: 

once, :t.n a lTtar.,. ••• • .. 
011C8 in' 10 78U'S ..., • 
q~(t., ;~lt ~~ '1tn~x-. •• •• 

" One. 1. ~ 50 learl • • • • 
OtlO.8 t.t1. t,O(} ;,e$rs, •. - ... 
Olto. in 1000 7sers. • • 

• ",. ... •• lJ , •• 

., •• ". ill' t • ., 

' • .jt 

••• •• •• ••• ... .. .. ., ... . ~ .... - ... 
ApP17t.~g thta percentage "to the max\rmw Gattmat'ttl tl~'ofthe S'ants. M~ ta 

ilverd~i.ag 'tbEl' past fort,. years we find that a flood l11uoess, of 150;000 

8eoond ttt$'t mtght QO~ Oll the fhmt'& H~i.a Rivtr' onCe in a th~Ueqd.,eBi-•• 

'Tais does not_an that '1.t will proba;b11 be $.'thousand years before StlOh a. 

floo4wl11 OQOu.r.as it l~J'a.s '1 tkel,y ,'to QCour naxt ytiar 'a.s ally other N'fI&l" 
, , 

i.n' the t;houl~d .,..; pert.od. 

maxiu' flood .fliSeh~rp ~f t.' stm.ta. Ma.riaRi.ver .'~ t'ts trfbutat\ •• ~~ 

, atld the es timate4 ,pl"oba'bl~ dtSQhar,~' t:.iuitmigllt, ocoitr OM. 

gan.ta.l't!~laRiver " 
at: ,FtlS;l.rf~, Point 

Cul'_$ni:va~ at Viaquerro Flat 
, " ; aeserTc t~Si.t ~ ;, 

1656 

, 1).46 

, ,~i~q~oq .,Riv~r a.~ ,::a~~d qOl"xli.1 ' 
'Re.sertoir ''Stt~ " 284 

5ant~ lfS.~_i~:B.lver Jlbove FUgl~r'f s 
-~otn~ ',QQl,.tt¢blg , 
Oll1anla :EU. V$~' ~'bOVQ V8.q\la.rro: Flat 
ll.e,ssnotlt,,81t'o ,iUld }ltsq110C ' " 
niveraoQv\~i B;Qun<i:Oo'rrsl ' 
:aese~.<)lr;, Site' 22$ 

; . , .. ' .: ' .• ' 

, Est_ted 
'40,16.$r 
.~i$~ 
,See. ft.., 

~: .' 

7e .. l0~ , 

42,,100 

, , 

Bst\Jb.t., 
"lO()~, ,.eu 
'.u;~.' 

Seo-. ,,~t. 

,130 GOO ,,', t" ",:' 

71~'OO' 

5"l.40Q 
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THE BANTA ldARIAOHAmiEL - ITS' PRESENT eONDITIOll: 

The. Santa'l!a.;r,ta valleyha.$ been ~i'ltu..pby the $.ooum,ulatlon fit. 

tietrttal materia).' dep~s i ted by the' r1 VSl".i.n i·ts ;rae;:m.d,e~inS$.p.etwee~ ~lle 

$ll¢tent allllvri.uru· OOlIl)tQ sing. th. Nipomo X$SS- Qlt the ,~(;n:th :a.n~, th. 'Q;~t:tl, me:l~ 

Unless'oonfined byarttftota,l! me,ana ·th~ stre~g:p~$$tngov~r: S~~h apl.aiX,l, . 

at llmnerousplaeas. 

evidence of the flow of water ~ve~ the vall$y:f1oor is dtsclosed,whicn \8 

not apparent as one' travel~ over till v-alley. The p:' .eS6tlt, Qhannel Of th~ 

ri ~r generally: !pllowS the north~rly edgeo! the :va.ll~yflool". It is 

quit€! prob-a,ble . that: the rivsT at some previous tlmedtscha:l"ged tntQ the sea 

'in·the Vicinity of Csa Flaco Lake.< ~ studyof'"the: topqgraphY e,lso. sho~_ 
. . 

aIlcTentcha.nn$,l along 'the 'sOlltharl¥ side of th.e va.lley fro~ Fugl~~fspo~~t : 

;~ot,lie6ea~ar .·tlle 'pre'$ent:,out,let~ ~hts eha.n,.~el:is evtden~~~b~,phaJI:.~ ; : 
. . . ~ :.. . . : 

pre$SiOll ltllciwu as 'tAe ·\JaIl-ada 'Ve-rd.~. lllo st of the' land in th.isdepres s1.0n 

is nov; cultivated and 'oooupied •. 

. 5:~. ,:pX06sent al:vEiln:ll:pl ':M,S changedmater1a.lly du~ing recent 'ttmes~' 

The larg5l and violent· floods tllat occurred du:ring ~.he l>erlpd from 19Q6 to 

l.91S .destroyed large areas of yaluable fa,rm.ing; lands res1l1 ting in the b~e4 

st~rile flood chl3.t"1nel wafind too.ay. It is estimate? th,at during the fl,oOc1. 

of 1909 Q.v~r 1000 aores .of valuable cultivated lands wer$ destroyed. 't,4e 

waste lal'l.ds in the. channel, now occtWY2,bollt 25percant' Of the anti..re valltV' 

:floor. 

or fifteen if ears there has been asu,ba ta.ntisl raising in elevation of th~". 

cha.nnel bedt part icularly in its easterly end:, wher€} it has beeu built.-ap 

to such au extal1 t that in ffitany places i ts lo\~es t po tnt 'is but four or five -feet 
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Uppel! View" $an;ta~ia.B4-Yer n~r Fucler' s Po~ 

during. flood of 1915 .. 

CoUll\y ~ln'fe.1. B.ri.4gEt t\Cr,Q$S the Santa 
Maria ... aiver n~r . Gl1:adalllpe, £ollQ1'd.nr 

the flooo of Februaxy .1<J~. 

Prior ~o th~ .e~earingrec_y done 

this.en\ir~ e.hannel .~ehQk~d with a 

he~vygr~hor lJi~ow:s . ex~epl, .tora 

narl:"owehannel. of·ab.out helf a span.le~. 

~hQ~sb;y.cQ~ef11 Q! . a.·.. Ea$tOl:l··~;'~.$e~.,· 
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, below the' elevation of' the adjoining c1l1ttvatedareas·, 

. Pf)·;in:~.: ·th@ S~.nta. Mar ia Jliver l'1owfl owa tnanorthwesterl1 dlreetionfollow­

of the' Iltp.omolIesB:on the 'np rth$;rlystdeo"t~M Varlley to a , . 

ofa.ppro:Xima;tely 11 roi las, 

~~~*~,~,~ 01 the M~ ana )?l'f>l:Iipt:1;OUB'blUt't' oit th;f}tipO!ll(lMI!I!I;I..' '.Oll HI. 

the channel has pOR1:rlyde:fin~d,.;'b~tiks~ 'the bed of the stream, 

tha.'1 4 orB feet belOw thE! val1.ey:. floor" 

of a bra ad sandy wash ranging from a half' mtle. to . over a. mile 1.11 
d' _ .• ~ _ _'. 

~.'( , 

. At the lower end 0 f. this section the river turns and flows in a. 
.... : .";- .. . . ,.. . 

.' - ':. . 

. wfj·~tfj~ty:d.ireottonleaving the Nipomo lies a, and:orosstng ·the·vall~y floClJr' 
";;,. ".: ,; .. : ... :- :. . : : - . . 

~hrI"j~'~<~'broad sandy channel' o-ver a mlle"inwldthbetwf;$n tl1 4~.fhiedba*#'~f 

-~~~~~l.ngat a.'pointab~ttt tlu'ea mUes eas.t of the tow~(}u,adalup •. the '. 
. '.' ", . 

. ·~~~\'i;ri~r.9W$ al1d.hascut 'roored$eply'below', theeu.rronndlrig 'V's.l';Ley .!l(fj'o~~ 
.' "~.' .. , ~:" :~. '::~. ;'::;.:'-:' 

Qroded alid ·when 'snbjecttoattMkbyvlolent' 'flo'ods rapidly ·cut.back. 

LOll~tlme; residents state that prior t·.Q the, lal:;t t.enor'!tttee1!1 

there was very. little' growth in the chBnnel of the s treamthro'U.gb.Oll~ 

this . ~o·~thhadbecome suffici.ently dense to ;pract toal~y 'Ql.¢$ 

1:£': s.l~geflood oocu1"red w'ith the oha.P..nel in this :aonditlon 

to'pl."eak f;ro.m its banks at pOints above. reaul ting in severe d~.ge. 

67~ 
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in widtb.was obt;ail1ad witholtt coat from~he 'property o~~rs e~!e~;t$d 

~nd. with. funds'provl1ed'oy' thecountt ~~" ,of·$~l1t~:.1~~rba:r$.~d$~11 'kuisQbi.$pQ, 

the':S·tate of'Callfornia'and tM Sout'h~rn l'aeif~(,L'Ratll'Oad, ,all gr()w't;~,was .re ... 

e'r~y ,r-flltel '1l,D.;,tl $U~h ttftlQS's,sPGrnt.an.ent wO.t:k;s; ;are )~il,t.Jtis, import .. 

aIlt'that 'th'eohannel should be' T!1atnta1,:a.ed£:~t~,a, o,,:t;~llbruBJ£: at ,$.l:-l;1;i.1nee-

Fieldsllrveya :tlayeb.eel1 made . ~;f the ettating ,channelf:rol1l. ~h~Cb. 

lts 'ca:rryin~' capacity 'has' peen GOD1p-q.t:'$d. A' ,traversew:'t tnle'V'~:ls W&$ ,~ up 

the · padot '~he chann6)'lto !1eterminelts grad.iep;~. ,A;', nmnerptl,s 'loQ~tlolUt 

or9s s 'sect'{ons we:re take n '!rem whi.oh thecarrying(la.p~ltywagcomp~ted, to:r 

Y~lo'U.sJ, dtpths';ofwater.. Map Na.: 9 a~taoh$ii heretQ: sh~f5,tl1.~ .r.esults ,ot 

the's~~',t's: :a<l,)pro:x.1.rnately ~3.,o~mt~e~and.~he t(jta.l fall 1$. appl:'"o~1.ma..te)l7 3?~ , 

f,eet~ Frornthe ()o~all ~o a poi.nt about on~ mi.le 'Y~st 'Of:.Gu,ad?~PQ ,\.t. ,ll.~$a. 

~ad1.ente1,$b.o.\\t:,,2feet in. a ;:ru,:n'l$$Jld. from th\s poi.~t.fora: 41~;~~ •. ()t. 

a.1?c:ru.t· 2. pm.1.1es ea.ste:rly,th~gradJentis a.l1prox,tmattlY2 ... 3/4~e~~ l.~~ 

the vartov.s oross, secti.ons indioe.t~~ many loqati{}u$ .w~~e s. fl()Gd,~t, ~~,O.OO 

',setl,ond feet could not be e,arrted wt~hout 'ov.~r.rlowing .lheexisttn~ .tHi'.rJks. 
. . . '. ; . . 

. .'. 

Al a ntll;fiber 9fpqi:nts, ,pa.rt t cnl1.arly in ~he :Vi~\~tty ,of ,~h' Suey Brld.,ge, 
" .' 

, , 
: . . 

A . part icularly ,'bad (,J~ ... 
, ",' . ',' . ". .' : ~ . . " " ~. . ".. 

flows to the west. 

. , 
S8.. 
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vi, ver were to break 5. tabariksat this po'tnt, : great damge would be 
. . 

~al1fa"ble an.4·{a:tttle farming;landa. €If) the OSQ:'P'l~o dt;striet' 

San Ltrts Oblsper C1.crtlnty. Levels across the v$lley ,£'loor,.aho-W- Ittob~ 

a.ct:to811ylevel,. Gn ,l~tles at 'l"lghtttngles to: ·thS '(fei ter,':ofthe channel .. ' 

~ltha! .bee'nprevtously.potnted out that du.rtng thef pagt 40:ri:iats tl()QQ.~ 

);a"1$ O:ecutted :up to at lEnlst, 100,000 eU,bi"fset ·per $soond' and ,the SW(H.:~$ 

i.ll.4ioate :~he possl'b:1.1ity of a f·loodof 160,000 seoond. feet ocour,l"!ng once 

ina thous and· years .. I f a flood of lOO~OOO $econd' feet were to o'ccur wi. th 

.. ' tlt6 ohannel, in, its present condition, no one could foretell just where a . 

It i. s as 11. ab Ie to [go .: thl"oUt~h .the c ttY' of' 

as: any other looat lone A r~~1 :floodmenace exists which t,~ be 

. permane11tlY· r:eltev.edwil).,requli.rB extensive a11d expensi:v$ w01:'ksit "-fhts 

. . 

~$:rl$el'!ts;tnrtneljl.t and.calls for prompt and tmmedia,te'relief. Thevalu¢. 

,q;i:';:-the; lilX>J?~:t"ty e£:feeted a:ndthe :f'uturs:d~vel0Prnent Of thE! valley justift: 

tll,e}expeIl.d.lturesh~re:ln osttm,at~d. to be requiredj.not, orilyfOI' flood~1?;ro"" 
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Flood;c~t.rol. i.s u5ualJ.Y: a.ea.*l tJ~'~ .. ~J. eh,.Mn$l;i:q)ro;v:~~ts 

in. th,a ,mena4~d ·ar¢~.or·by,Oheok :danlssn·d,r.eta't:'tfttl1€~e~e:rvotr:s .' tnthaml)Ufl~ . 

. talnOilspOt'tton~ at ·the.wat~r$h$.dt·.o.r:bUa oo:m't>ttl:a.~tOtl t)t .~h$ .t~t .. O~%¥l.l. 

b$p;ro"~ern6nt$ . u$:U$;~ly; OOllsi$t .01.' the 1l11,ll-dtng ·o~ l~~$ea:-O~ j$tt;l~g 'tq.oo.ttftn, 

the flow in a.. r$latl~~ly~ar:r"Qw oha:nnel tq·!,r."ven~ o"tr'erfl,owo;f, M,J~~$nt·\~ 

straight and· of Silch:wtdth and' depth ·t:h!tt the: 'V:91o~t t1 Qffiow~'1l~tngti~~e 

of flood.sha.l1b~: $\lf£tQient to :pr~'V~t ~ha d~J?ont~Ao~t)fimat~ttal.. ,c~~~~ 

i.n sru.e-pene ion', and .atthe .s erne t imesh~ u;l ~ n9t.~.€l ~ 0. ~,}at! AA'~1tp " .eroda .,,1"," 

d.Et$t~Gy thet:ratlling WOX-~.. .1b,g works maY' p:et~!!lPQra~ ;()r;P(i~~an~~ 

~$mpQ:rary ~.vn»~ov.Gment$ . usually,eonslB. tin·the ,driyt!lS ·of:B1: ngl~ .. or:dC:l1~le . 

~"sof tiJllbG~;.l?t~ing -wtt,h\7~r$Orheayy:~t~:t,ngfat!te+l~d to ,.th. ;Ji·~l.eg, 
b:~~h·bet:~ l:}lruj~d: b.~,htlld.. .~h~llt'Q.of .Su9~.str:t1Qt1;~~.ts .. not:Q.re171Q.o~ .. 

l~,aa.radU$ ,·t,O:tA~ dee.ayt>i' .t4Q "p·;tltng .o;r. .,t~i~.~:r.$:f'a.lJ~t.~1! .~ls .J~~ .. qt, .. 

(tQnst.~tiQl,? J1S.&. ~een :~6~di.\t+ ~n:r . Jl1$t~Qes ,on. ;1?O'q:tl).e~-, oal.vto.rn..la J,-trt_ . 

1Jinti.~,t~tha .S8.tf.~$ :MtIwl'+~a:~v~~.: . 

Exper:i.$l'l,o~;has S~Wl\;tba~ ~$mo.re p~r~~n.t, t.ype of' ¢onstl,~oti(fn· 

\s no t oiUiltiWlh. mora .ef·t~et1.ve. b:u,t is more !aoQno~1.G.a.l··over .··~P~:ft$d ·.of:: 1~S 

WhEU1.tnte·rest, QPl"e().la:t1.~.Hl$.n.d U1atnten~ea ar'S ,ooas·i.de.r$·d~~e .LOt; A!1g~l(u~ 

QO~Gl Flood~ontl,'"ol:Dta.t.rtot .. h.s.a. tmp,rQ'\t$dQV0?' ~OC mtleS.().f eJ1.mll$l l;n ,th~ 

. 401int7. .~¥: d,t:e~(ilfetit met.1'4Qds.o~ b,~. proteei;tol1 .hav~ be.e~:$¢lp~Oled; • 

. !he.y hjlv$ :found :tMmQ~t (ttt~Qt:1~$ s1$~emeQ~t$tJg 1-n th~ ;:OO~;Ncttoll Qt 

811bs tant laLl..'1'$$.~ Or 4tk,;es: ha.,:tn.@J th.etr t#n$l" .19'.P$paved Qrpro tee ted ttl. 

;Pl"evel\t ~:tou 105: from.t~· hlgl1 "f$loeitiea QUt;a1.n1.ng .. (taring. t.lood flows. 
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n\~thodG f paving ll$,ed Qnetr$$Illl .. here l~g$ ro'olta Qr bould.~$ tX1.st 

tbaehann.el,\s tobulld u.pa mat of nand latdl"oek andooulders' ~1'J.'" 

sed 1.11 wtre mash,wel),. tied, together. 

~e advallte,ge of th~s "9pe, Q~ Q Q~$tlftlction 1\0'$ 
. .. . 

:', 1;t'~fl;$Xib~lLty, whl$h J;)'arrnl~$lt's'-'se~,tjl~mel11t';atPo~Xtts' wl~t.ih~'tl'SQOu.r" 
f -

, fhtl\\9rk\s "tlQt- ,pel$lanent &:s ':\tbrl1.a~.~lnes,a, is lQs't whtnthEtiJn-
','" - "- " -i-:"'" ", ' 

t;l)stttg-wi.l"G fa.brlosi1t~Od$l.. Itsc,Qst i~ alS,oh.igh'!~ l;.Q$ Angel$~, Cent,. 

var1.esf'l"Qm ",!Q0611tS pe;r' ,s qu[refoo t f'o:Fa.,,$ inqh mat to 30 eent s fQr ' :Qtl$ 

tn ,thtJ~kn:~s~<..TheL~ Angeles "'Olitrict has also Pl'ot$!J.ted a nUIriber 

'011,tns lowst;port1Qu of 
-, , 

'1..Tee,and.fo:r8()m~dts'tap.O$ cuttrom the ~oa' a fle;t1.bJ.e slabora.1t~n 

. '. ...... '. " . 

t€T:pe 0 t :a OIlS tnet l'on d:Qlng he a.-vy flo ods has not' yet'bean de~nstrat$d. 
• . ';". . ."1 . 

',~:n.~~9>$~;. a:t'featl vee and l?rovenmathGd.ofpro~eottOll and -the', one'~Ql?t~d-\l1 th$ 

Lgs~n~le!$})tstl"tet on,. th&'broad . chat1ne 15 ~M'r11ng large 'Vol ttm~s ' otWG.t.~ 

r;i.oros-s tbe, na.t Goa,etal Platn Q'Q'llS'ists in placing ~ heavy bla.nkatof·large 

den1Qk ~tze :;"o~~on -the i.nr~r slope of. the levee 'a.ttdfor some distan<leout 

f:t"om the to~.. Sueh roek __ at b~ '$ Qund and of su:t:f"to~t.ent· wtlght to pre\te.t 

i tis! "t.'>e\ ng aarrted outbf high valocit tes tn the channel, '! ·st&1dard- .. ~ 

rai.lroad isbuil t on top of the leveeBlld perman~ntl1,;ma,tnt$lned fOl'th~" rapt' 

. .. . 

t?ip,itous ,wate~she(is.fhey eon~lst of, a s-$:rl~St '¢\f r$lattv-ty low' da.nl$,CQll-

s:t:ruetedat,treq,u~,~t int~:rv~l$ in the bed of t~e ~,ha;tl'nelas tt d(1sCends 

through th.e nlQUl1ta.in$. . The' general the.Qryof flood.~9ntrol' and r$gu,lattOl"l 

by sooh Jltruoture$ 1$ tb.at th.(~;~t_or~ oape-oity back of the. demswill SQOl1 
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ll',w~tndeb,r~ resulting in. a fla,tt~ning oI'thagrade, ci~us\ng a,'l'"$dueti(t)1\ 

tn:yeloQtty~d. cons~q~nJ r~t~t\att,014 offlO?<i flows and r,ductlp:n\:o. erco:$1.Qn. 

:~~i~YJ~'·)~'~,~;Altge16l.s ,O.Qut+ty:F1 ood 0. ont.rol Dt$~r,ic th¥ j b.l.1 i 1,.~ .e~el'aL, thousand. :"each 

Ift:.1t'U(~1· ,'ll ,·ll'·.~'~O~ the:s~ll.e.l;" watershed.s 0 fthQ,'ot)t1l1tY+, . ~h~ !fLr~t,Qn&s, buJlt 
': ..... ,. . .' . ' .... :" ", ':'.';".-' 

. ." ,> .' ::,::: :", ... .. 

A:tmo$twt;thqll~ " exe ep,t-1.6,n tb.~y _~·.U:e4.ant1:wer:~ -. .. ,he,d 
.' :'. '. :.. . . ''''1.:.~":;~.;:. . -",.. " . . .; 

~;'(~~,,~g;;the .• ft.;r$,t large ;;fle~d.,st1,bs equ~~t.to t.h(t\r eo n.s't:r.-u.ct, 1 on4 

?t.:~l$tlito,~~:,·'t:ra.t.ad,that,tobe G.f perma:q.ent value :the~lltu.st b.~ w~lJ built ,of ma.s~Hlr7 
~. '. - .. ,:. :. ' . . 

:'~'~,~f'~~cn3nd mats ··ELd@quately bO'tUld,toge~h~:rand .. ::\jte,d, t~' the natliv~, qa:droQlt!, 

/;~JlxP1~rl~,Erlp' e" 'h$s, a1s,9, ~ho~ that thelr va,lue."fO:r .tid:p,dre-dl1otion Qr.'::prot$~'t:Qn, 

,,::'b~~l:i<,;'.rY;'BnWh oTa,rrat~d., ~h~ll" p;rlnotp.!.I''beriE)iit ,~ been in reduQlng 

'Wh{sn'p;roparlybutlt thei~. cost \s, pl"ohtb\t,\'V~;f.e;r 

squa.re:: ra\ lee· ... ' On the,'1.ar:g$1' ' 

',(.~;,;:;a.I~·P..i'l~~ ,bas i.ns it ,m'll :Q.~allj befouM. th$.t-:fioQd, :regu,l.atlon Ben, be,be~'t$r,: ' 

e.e~n.oiniea.lly: ob~.e;h'l$d, bwereattngre't:ttrding . ras ervoirs by the: :tl:;~ .... 

:Whenthe flows $xee$d ~he 
• . ,: . . I. ". • . ~ • ,", .:.' .• ',;!. 

'. . . : . . .: , . 

.. e.apaqtt1 ~f the . Qut~~~'f t~ .lI4e~$,~~tel.' ·,.a~lat~$. .t n •. lft\\l1.'~ ,£n, tltll .r.$I!;r,'~ 

~l.rb.a.s tllU!lt.1l'$U~\~;~~M~*' :G..~T~4~w.nae . a.ge.4l!,\l,c;t~JI,~ ),11.10 •. ~. 
~~'aa tty 0 f $~~, :,~:n;t1na~>~'~,~~h.~ 'Wa~~~ lavel ~n ~he. ,;,r~~ er:v,Gi'r wi 11, t;hen ,~t •• ~tll 

• ..", " ., .... :::.,~: .• ,,"1 .,' ",'". • 
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ra:pidl~t th~. s.tQlrag;; cs,paoit1 ~equired'f'0r suelll"e~$.tto~.· i~ not S'te$t. 

many': ()t our s trs_s whore the flood flows' Mveb$~ me.af;r~ted. t thas" P~' • 
. " 

. that'~he ltlQnl$lltatEpe$lt d ise.harg~. ~q b~ two or th+'eet ima'fjas gr~{a,t 

. theavera.g~.fll)w ',£'Qr t~ ~4hQurJ 1.4l. the 40i' w:Q,eutJrLe peak Q~qurl"'.d!i 

0ut1et!ron th~ r&~$.rvolr rna, be. .pennane~\180pa.n or tAa:r"Qf 0'011.1;1"011ed 

lower ])'Grttonaof thereservo,ir basta: beint; eqil1'p,ped with \lQnirolled 

mid the storage' ca.pa.G 1. ty at tha higher levtal$ b.eine used fOl'l'ltll)i regtt ... 

'. IneQm~ oasee s"uch te~attng reservoirs ha·v:e been Qor.nbi.n:ed.w.i.th h.t>t.dte 
. :.~ i " ; 

, ., .. 

. wh..e;r~water ts'.·()'Pte.tnedt~om.~el1si.n the ground water bas in.a . !l!,J:+ 

.. . 

ich thenatUr'al ohannelpa$'ses~ 'Bl rea."Q.¢iUg the !).O"rJ"Q. ,peeke s.ndp;rQ1Q~il;lg 

a greater lang.tho! ti~. the Sinou.nt oiwat.$~ n~t1l.rally:per~·· 
~ . ::. ' ~ '. . 

eo.le.ting into 'thais g~ound wa.tarba.s los <tan 1~ e verysllbstanttal1y iilar.~I)l.Se(l .. 

floOd fiows in storage even to ra shol.~t 'time haS a .~~ 
. . 

. . 

:'siltlng ${f~q~' whiah' f;;l$otGl\as to \,l3,o,rease tha li4tll~al pe~colation.. 

"flood tlQ:nt:l"ol ~$ ob~:~llled by le'Vted. cbann.l~ the natural pe!'6.olation 'to the' 

is deere&s ad. . .tis. pre.vioU,S 11 st:a.t&d,the· aJmu.ntot 11 e~QQ lfl.,ttGn' 

:d~;P$l\d$ uPon' the volUme of' tha £1Q'W and tho ~$&sulna~u~g@(l bl t·l1.e$tt$~. " . 

Wb:er$ the river 1.8 c·Qrifi.i'$d between laTled banka ·t.hG "ielO<ltt~ i~ Ul,o:reas'ftt 
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I·· '~~. _ .r- .. : , 

It ha$, been thQlnl th$.t On 

, , 

,+lQt economioal ~d th$lnQ*t ·efteott va ,et'orage. ean, beoll'ta.tn.' iuthe $;lluvi$l 

'.111 uUterlytng. th$', 'SantaKarta Valle,. Regulattng' ():-~etaJ,:4ing re.ervQ1.tS. 

this It.ream 'woul d, th~~efore 8.¢comp11sh the dual. pU,J:pQiG, of,ilQoa.'l)Qllt'~Ql. 

,l{~OllS$xampleS ~Ofth$ '11$, .Qi 'ret~41ng' 'ra~~tY~~1 
):.t$,.t .. \n t)lla,()(;nmin:,' fihe mol", notable eX$Upla' of thet". eQnst~t\Ol\ 'd~\:nl 

1~swa~b,. :~l:te:'a~!Unl0.Qnaervancy :D.t$tr1et'\~ th,e vtcinit, ot' ~~lt01t. 

lllXa.ren 1915 a'f:l.OQd fJf unp~e'ceda,nt$d volume ooeu~red ,in th$ :g.i~t 

.Ya.iifq •. : It • '£as b~en ,stimat'fjd that the tota.l lose .~U..li~.a,o .150.oob'~(H)O. 

,o'il~1nng,'th~t'tloOd the,l1i$mt l1onee;-vanay llistrtct' was.org$lt~ed·Md.'::~,l_ , 

'~i" .f:1QOd.eQ,~t.ro l' was prel'ax-ed '.tte;r' amos', t 'th@r~~~, inves t tp t t Qn a.Ud~iv$1$. 
. . . ~.. : . . ~. --

W~pl1i.tl 'OGl1$\.stEHi, of ' a , ~Omb1l1S.t'\ol1' of ret~rding, res'"Q1~ ,~d.; .ella_e1 ';~ 
P~~'r.~;'~h" ~~ total co~t'o,,'the' e~;lre prQJeot';1'(a.$~bQ~t,4z0.000,OOG~· .. 

'l!,~ye.l~ge :r~t~dillg ,.r$ser'f'o.l:rs :werEl. built,. All. '()i' '~_'4_s; li$re oons;tru.~t'cl 

ot,e .. rth.he.~t~' p'e_e~tl1. opeil, ~r't'sat' st~e.m lev$l~: '!he' etteet{veatl$$ 

o f,~h~' :r~tt~El tug ,,~~se",otr!.ft:or· 'floQ4 'cOl).trol ,~I!' ' b'.«uttnoTollghlJ ;d_n~'trated 

(i~ing.~.th.'''fl.b9dS ,tha.t:~v~ o'ec~re(t .tn th~ )1iamt Vall., alnQ.' theconl.pl~ttou 
-... . '.,.. .. --

Gt"l1.~ p~jec~. Ind1soll$s1.ng *4e, .• i~t, p~~.et 1, should ,be.pointe'iou\ 
. \\ :' .. <", '" 

,tll.e.t.tM~e; t-~~~rYo\~~' w~~~' 1:>.\1\ fO":flOOdl:e~~1illigMo$.'; caiN, w~te~ , 
. . - - - .. . .. . : ',.';"~;.. '.' 

-:'.-

edi~ tb,~. mQunt~inoua portions otth.,t een:Ul.tJ .Sevf)r~lf BJ.6re are: .1.the~, ~() •• 1ld~~ 

c.O;Q,ltru.e$i.Qn er ~ontempl,ate,d to 'bSbu.11t in tha \_ed1.ate"tu1nl~.'. ~fhaT. 
all.Qe~n'bu.iit -w.tth t.h.e.ld.&aof' eonservtns th" l-'8t11~ted Qlltflow byspX"e~d1.hg 

, "~,, , 

- ~~!. 

()~ ~l:l$ lll,.Qr$po~ClI,s portions of the Qhannel oV$;rl,illg the Coastal Plat. fr_ 
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weater portton' of the developed water supply is obtai.m:;d. ~ 

t of stol"~e in the r9$arvotrs which h~ve,been built to ·date varies fro.m 

.00 to over ~500. go para-ore ,£oot~ ~hetre:f":f'eetivanE?ss has been demon-

rated in the qpsr.at~on of those reservoirs which ha.ve beensubja.eted to 

loodflowsstnee·thetr oomplet'Lon. ,The Oity of Stookt()nh~sreeentlyeo •• 

ted a. large ':retarding '·:re~.:r'Volr' Ipl! .fiDOd ·,regu,latt6n]JUrpG saa on. tb.e 

RiV$r at.s, QQst of ap:p:roX;i.~atelY~l,OOO~OOO.oo~ 

. A ',lan of -fl~ed ob~troi'~dwat(tr ,cons_nation fortheS.anta'Jl#ia .. 

River with preliminary estimates .of oost has been prepared and presente4.here­

The proposed·program involves the' construot ton a! tw'o retardtn€iz-aser-

to 'be built Qn.the Ou.yama. snd .. Sisquoo' Rivera. Under thi.s plan tt \i 
:: ': .' ,'." . . . '. 

')eliev$Q.. themaxinIum benefi.ts 'Will be obtained $t the minimum cost. 

flow .fromthese two reservoirs during floodS ,such as mi.ght ooeur once in. 

fOl,"tyyears will be reduced to alleh a rate that most ,of the runoff frOll1 the 
,I '; 

" trtb~t:ary wate);,sh,ds can be :pl~ced underground by spreadi.ng in the praltU,\'t 

channel, the ltmiting :factor betng the oa.pa.oity of the ground water b$e111$C 

race lve such replenishment. !rh(? cost efconstructtng flood rElg;ulat.ton yqJ:'Q 

ouall themillor tr.ibuta.:ries of the Santa Maria River wi..ll be prol:rlpittvt .. t 

t1l1at ilDf;;l and, as, the fund's avai;J.ablefor this inve'st ig.at ion were tnadeq~~. 'If:': 
. .,; 

the canpl(3ta d.ev~lopment of sUGh a comprehensive plan the studies SUd pl8.ll.s "$+t 

lilll1. t~d to th~ prinQ1pal tri"blltar1,es, t. e. lihe Ouyama and Sisqu.oc' r ive~th 

Unde]:'" the. pl13.11 proposed E:\lnlo~t complete regulati.on will be obtained Otlt~~s~ 

capact tv a(ter ~~e recommended. works are corn,pleted to safely oa.rry ,the9J:l",1.11." 

'. flood dlsoh~X"ge frOlllthe un,rag-Illated portlons of the dr~inage baein.l,l:tll. 

]?:t'"Obable. }s-ewaver, that at sone future i,ime it. wi,111Hl found dasir~b1.e t.O (iUtt$Ad 

.the works over the smaller stre~ enteri.ng below' the p:ropoa~dreservo;~~ •• 

l{othing prol?osed h~reinwill prQhibi t OJ:" in terfete with suoh fa program. 

75. 

Copy of document found at  www.NoNewWipTax.com



.: .: . .'.. ~ .' 

A reconnotss~nae was made' of the entire dl"aillage baa.in o~ ·tbs-

euy~s. and Sisquoc' Rtve:t's t.odeterm'tne the location (If . all pessi.ble ~se;r .. 

., ,.' " . . .', .' . 

9u.~ces of th~Sta.,te o~. Caltfornia.·ma.de ex; lll;veattgatlon t.111923 ot,pGSstb,!t·: 

from. t~he 'to;pograpl1ic ,sheets oftheU. s. Ge.Ct,~9gto,al : ,Survey- The ·fQ 11oVltng' 

tap~:Latton ta,ken from ther~cQrds of the, state Engtneer g1.ves data rela.tlTe 

to the:sites tnve'st igated by him: 
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R$8ervQi.r 
li'ame 

laHuaana. 

GU78Dla 
War-rows 

».. Bock 

LaBrea. 

BEall li'O j, IS IT :mS~: ., .' .... ".,' " llr. , ... 
,S.@l!1!A:PBIA:-N!H4i1!lBASIll 

• .,'" I" .... ,·:',· "',R:."'" 
I1JVESTIGA!;[OlfBI ,,'BlS'I_OF CA.J;4J'QR1U" 1922 

. . '00',8t01' 
Q:"po'1ty ,H$lght :0r-8at Dmn . 

.st,r .... .seo •. !\vp .. Bange, Aa,.,tt. ft. Length Prope:r' 

lll1asaa River :l'lW14 11:139 ,309,400 '201 1200· ft.-' t.3.,OOO ,000 

O:~ff 

S,t.aquao" 

51135 IJlf 3U 

SW24 91f31W 

Lalb*.fJa Oreek '!W3 '91'3111 

~. 

319.,700 

37.100 

39,'00 

220 .1?20*' 3 •. 082,400 

165 850 ff 1.099.200 

165 900 R 1,112,000 

Ooat 
per 

Ae,.'~.:ft. 
Qeo'log' 

$l~,.OQ Sehi.,t ,found.at ton for 
.arth't~lled ,dam 

9.00Sh&l.e 

'36,.00 Sllalefotllldatl"on f()·r 
e~t:lif'lI~a¢ dam 

4'-' Oo-Shale fOlU1d$.ti.Qn.for 
.a.ill ,:tilled ,dam 
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l:a thew repor~- ,ad.dit tonal information ts- gtvt!n relt1,tlve't"e 

reservo\)t sttes; on the stre$l11. ' Aft-e:re. thQ~ll)ugh, 'tl1Yestigat:tQn Q't; 

this a'Va~lable data.- and an, intens'ive field. examination:. th!'ee$tt~$ 

o the.r two s i tea were OIl the S t s quoe Rt v eI;,. 

, , ' 

other 'loaate-d a short dt.$t,anc$ abo-va is' knqWIl.: as, th.: 

!l!he loca.ti on of these ;resen-cirsi.s shown Qll11alr l{o, 
, ' 

, J~~\ai.l$d ~~pographtQ Sllrveys ,were made of the:se :~eser:vptr s ttes'>_'to " .... 

sites inord~t to ~ preliminary estim..s.teis of eost of th&4~'S~~'" 

fl1e su t ta~lHt~ or the. V6.<!~!jr"hat a~ ita f70m a ga\)it.",gl.4e;i.t~,.. 

inY'$t,l¢a~$d by Pro f".J. P. Buw{).l.da..head of 1:he Depar~e:tli, tf 

:Gtlol.egy Of the C&11tornla.- Insti.tu.te of !achriology. 
" " . , :. . .;,' 

-th~s,8:i.te were als0 l#vssttsatedbr d1a;m,alldoor" ~tlltngandth&a-inkfngQ't 

t~~$ti pi t$. li'Q.~lGr~tion. work to de't$rmi.lletha,'";dej)i.~:t,o'l1'~~, roei .. t .It_l; 
;," .1 ,.\ 

for these sttes~:re b~sed 'GIl ,'$J1, as~rmne:d depth tob.~o.; ruck ~nd.'Whil~th~sE)$1itt~.'"'" 

'arabelie,.ed. $~ ,proy'1d.$ a 1 ibaral all.qw~()a for the cost Q£ ilteeut-q,t£.' 

tb~,sholild be r~gs.r4ed' a.ste~tati.ve Ol)lyuhtl1.' !uchtl~e ~s. t:n:~: '~,t~l 

mn.e~ap.c"t ty '0,£ the ~a$ e~vo(r$'~c.r~lt~;t.g. 
~ ", ' , ,.','.' ' 
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, E,&ss'rvotr on 
, "tl+.e 

, ,Chlyama Rl~'e1f 

o 
436 

1.'28 
501,'$· , . ' 

',865 
15.929 ' 

, 22,944 
'30_674; 
39,819 
50,19$ , 
'62,566 
17,568 
95,152 

'115,421 
138~Z.63 

llou.nd' OQrrail 
Reservoir on.. 

! ~the· 

Bisqttoe River 

..... ", 

Bee l{oek 
Reservo iron . 

,tlie' ' 
S is q~Qc~i var 

o 
'300 : 

"t~O 
:'l.~4SQ:' ' 
2'335 ' 

, ... '. ,.,;,,~ " 

St",j~ " 

4,S'AA '" 
" tt', :9f.V\' " 
~t, ,VY 

768'2. ,t, ., 

, 9,6'00 
, l1,$8$ 

14::,400' 
17,667 
21,2.o@ 
2~.$il' 
29.;,00' 
54 ""2 , ' , 

~e l$.rge.c~p~¢ity 'o'btfJ.inable at the Vaq~errQ Flat aite i..' tn4~$t;t.a 

bi;a' cQlllP~riso~ wtth'thQs~ on the:'~i.~q1.1q~ Iu.ve':r, a dam 100 feet inhEJ~ght at', 
r' . '.' ., . ", '"" ' .. 

:thi'S :l?'IDtntgiVinsmQ're'than ft V~', t.imeii:as' much stQl"ageas' ane ()~ th.e.~ 
It,$tglit' '~)n the :Sisq-u.6c.' . From: the standpointofa~pac{tltll~ Vaqu.er:rtj' Fla;t 

I. ,.., .' , 

a{tats. on'Er Q,(-';,th$,tnQ,st:tavQrable' inSo~~hern Cqa.li~llmia, •. , AtQPo~e."h~e' lIl~, 

'of' the~V~ll.r~o:F;la.t ,S tt~ is at~ao.~$d. l1eretoa.s,I,l4~'lto. 1.0, aad oI\eQf.~$ 
, , 

iric luded· ~ ~s'l~a. ted llapll{i) ~' ll~ 

~hese; r$ser'Voill"s are not only IQQr(;l eCOllQmi~ t(}eQ~$tl"Q.e~ p,~ aer. 
• .' ." • '.:": •••• ; • • • • "', .", :", '. 'j \: ",-

i :': 

. . "": ,; . ,:' 

the ,San ta.Ml:lria; Val-f. 

'to<t~ee twq res~rToif8, 1146 square milell Of'tll-e ¢'Qle;nla.~ .. ~.el~$"bQ'f. 

:th,$. 'Vaqu~rro :Plat $1. ttl and 2S0$quare m.ilQSQ:fth.e.BJ .. sqUQQ ,i~a.i_ge 11i-.g above 
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the Round Gorral site. 

", ;" 

~able No. 22~ Of thi$a:tnou.:rl'tiit is estimat~d that' 102,058' sara fe.at·, Q:t 

'82 peroe~t' ist:rtbutary ,.to .these tw~ reqe.rv()1;rs~ 
., .... 

Elab.o~at.· stll41e.rui'VG be.en made .t()cl$termineth~··res$:r'V0t:re'~pfl;~lW 

. :rei;nl,~~e«l ~o ~e~ate al1flo()dflQWs dUrl.ng the 37YfJJP'pertodcove:ted P1 

~ry,to. 'egtt-~~ th,. de.~ly; f.lQW at the tVio 17ese~~t~ s ttesfor eaeh;s(paso~~· 

~h1.g was done' ~om the me~S1lredrecords Ofda.tl~ dtscl+a.rgeof gi.mt~ar strf>~s 

i!lScitt~herll,Oaltforllia by.r.nultiplyingthe d.atly· dts(3ha~ge of the m~as'tU"&d $·t.f~am 

p~ the rat.io of the total. estimatadseasona.l runoff of the CUy.3!Da or Sisquoo 

1"1 vera tot he tot al aeas on ~o ff of the measUred stream.. 

th~ .. to~a.l~st.ima.ted seasonal disoharge of the Cuyama River at tlleV!}q~~l"ro 
•. • I ; 

and ,the' mea.su~d d.i.~Oharge of' mther, Sou.the;rn. Oalifo:rnlastre~jk:h~ 
". '. ',. ::' ,"", -'. . . . "', _ ;" .... :: -.ri'" .,,"., 

. . 

~a.tlon wa.~~ ed~,~.~~ ;de~erinin9 .. thei rese,rvoi,:r; Ql:Lpoolty 1."eqq.lreci ,.,at, f,la.eJi~rt t~~~l;~~: . 
-~~ , . .. :; , : '; 

.", . -

:{s(icon;d, t'e~t •. ' Web'leEo. 31 shows ,t~e ,resui1i~ 0 f this stllW at the V~que1."ro· 
. , 

F:latsi~eJqr "tp,e 37 ,year p~riQd,8'Q.4~~bl'~ NO~ 32. shows 'Si mt~r figures t.Q~. , ~V '" !'. 

.. .;, . 

th~ S i$ ga.o c .1ti,:,,~ r .. 

iil,~~:r:a~reQ.u.tffd ~o l"9gu.late to a.. llU,LfOl':rn'tlQW .91 1000 s~o?nd fe~t W,~~t 127,6QS . 

. ~cre feet, tor 2000 ·seoond feet, 54.325 acre' feet an.d !Qrc;~OOOsecond fe.t· 

feet • 

. eap'aei. ty 9£ ·ll2.:4173fre . faet:-v~s 'requir.e .. ~ for,'a, '~t ±7,?~m out £30 ow p f l~O~ 

~eoond~eet~ 26,964 acre fee~ for an outflow Q f 2QOO second fee t and 20.,P'~i' 

feet for ,3000 ,secqnd feet. 

79. 
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.; Dampf'or flood' regulating reservolrs e.re. usuallY' bull t by 

a: pe.r.rna:nant opening thr0ugh thadmn at .streambed elevat i.pn. 

the'repervo1r. Pl'Gposed herein.; tt 1s planlled. to aonst""t th$ Ol1tlet 

the' tlme thel"es$rvoir . is; em,ptw. al1IULturaL,.\·nflo:wol a~ _()lUlct'less , 

th~ cra.pae:lt;yof;'the opening pass tng .~~~~t~'.the res,rvoi.;r: Ullret~~~ .;., 
. . . '.. , •• ; '. ;"1' ,', 

. . 
due to the :increas tng he~d. or pres'S'Q.l"S .on -the \ upper end. 

The capacity of va'i-i..oU$ stze tunnels: .. £or~Sl,"i.ous depth~ of. wiltEi.J" 
. . 

. l."e$.ervotr ha.s· been oomput ad • Fromth.tsdata. an GS'·ttmate has be.' 
. ~ ~ 

.. d£the a;ve r age rate of dischargefrOlft.the tlmeflow starts until . the . 
. . '-. . . " . 

t'fir la:ve 1 has rea.ohed a.g\venalevat iOll: by gi. vi "rig. constd.erat 1. OI{ tot~>S*9+r. 

ca.pac.tty of the r6se:rvolr a.t . the variou.s levels .. For.an ·'axMt··d~'t$_~" 
. . 

{t ~ould 'be.J:l,ecessaryto,,~,tudy eac;tQ'iD:4ividllal' flQ.odh~l1' 
... ,~., ,." '.:; .' ; .' .' 

111e date upon wh teh thee~tirnated flood ·,runoff is. bas~d ,do. n$,i~ 

From the :results' ob.ts.tnedfrom the . stu.dies .Qut.ltned,above; dt.~ 

been :prepared .by wh i eh the affiaiene ie s of reservoirs ·Qf va:rloa. 

. . 
:1ihows tlWreservo tr c~pa.ci ty in acre feet e,nd::theelefv:a:t;ion: o~:f thtJ 

.. . 

Th.e horizont~l scale shows- ,th$' 

age.' rate of· di$.cnarge thrllugh the OU~ let cO!.l,d,1;lits. . The solid. purve..i::·, 
:tlie diagram show' the reservo\;r eapaei ty 'required for v'artoua 

80. 
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rates of dise~rge for allfloQds ~rom l893 to elate oo.!ldare plotted 

from f'tguresgt,.an in Ta.ble No" 30.'orexamp.le during the flood of 
~ J' 

19:1,0-11 a ~ese"0:1.r eap~etty of 45,800 acre f~~t \voll1d have bean required. t~ 
\. .~ 

..' :. . ; ." . . ~ 

tha,t with a ten foot tunnel' the average rate ,of disdhe;rgefroro re$e"o~r 

empty to 50,000 aore feet in s tox-age, would .be 2920 second teet .. 

aectlonof the dottf;ld CUrVed lines -with the soli.d' curve 1 inas shows' operat-

iug cOlld i tlons during the various noods~ For example, let us det ermtna . 
3 

the max\lnwn amowt that wouldhava bean '. in st.orf!}ge \n the reservoi.r dtU"i.~ 

th~flOOdQ£ 19lQ .... ll.and the average rate of d:1scharget.hnough at.nfoct 

t'tlh11el. From the i.ntersection of the O1lrved line deslgnat$d 1910-:+i/wit~. 
~~;:~. .-.:; : 

. . . ..' . . :.:. ..... ..... ".)." 

·tl1~:4ottad CUl'Ved ltM nta.rked 10 ft. condnt t, Vie f10nd am~tnrum aac~l..~r . 
. '. .' , . . " -,)~. 

":611. ~'nstor~ of' 42.500 .a.Or0 . feet and m ~verage~ate of.ont.flbwtbrough. 
, • e', " ) 

" 

til.~.':t\l,nnf:ilot'~'YO se~ond feet. lly si.:rn1l1a:rmethods the. 6ff~atl:ve:tl'ss'~( . 

r.e8.e:r'Vo~s of'vulous eapaai:ty he;f\ng various ~lze{.\ Qutlet tlltu'191! ~·.an pe 
. . . . 

. .. . . 

qllt,qkly .d.Elterm;l.ntd.. Dl~'gram:ti~h 8 Mt'JW!S t~ s~ d.ata.for the SisquPtlt-

Wher$ a .~eservotr te butlt:fer holdover storage for a. gt'$vtty 

'. . . ~.. . . 

most $(),Ol1aIn\camounto£ stol'taga to be provid.e"d Q8:13, b$ determined.. When:a 

reservQir is to' "$ buil tier flood. Qon t,'rQl. pu.:rpQSGS lt~ eOO1l.()ll1te aapa:ot V 

ea.nnotbad$ter~JJ,ad. wt th aX.\?' such .degree of s.Qetll"'&Cy. If wenewth$ $.m)Ull,t 

81. 
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,that wOuld reaul t from flQods of Te.ri.OUS~tt1)a,.~ ~Pla.PFQ~ittlate 

t.m~t,e ~ightbe m.at.. ~nfort\Ut~tt11 ... do not know a.'.Q.d «qnqt kn.qw tb.t 

of Roll 4Junasa~. Where waterconservat1.on l$ O~. ottn. b •• ·ttt. ab .... 

bJ the eon,stl.."lAo1;iol). Qt Iu.cb; a re~e~ol:r as ,\.8 the cal& lnthta pl .... u 

'. . ' . 

. ~~~. ~., sucll plan' must"l:~O'\b@:,,~:~tT'lt. QO.~ t4.trat t~n. If,. pl~ ,w.". 
PQ._ tor iD'JllltCltate ooa.t~Qt.t~1\ which wouldprovlde fo.r the CQJttplet, 

. ",: '" • '. .... . ,I.,' ' 

'~&""'.Q1!rtton or all flo()d$ ~ha.t-m\g~.t beaut oae.tn athotl$q4 ,.eu, 01: ev~n 
", :. 

" " 

tt. :p:resen~ state of developm-.t Erven though the eQ«at cou14be Juat\fle4 

t~e: va.lue of the benefits rt!t<.'$iTed. It \s ther.tore necasaary to xre,pue 

"an beimt'.Q8Q.iatelr ttlUlAoe<i and. the laaxtmum be~tt t$s~~.d at 
I" • '. 

, ' , 

fhel?lall amul« "~~.Ob& pnpar,.d In· s116ll;man~rtbAt t.he.rlta 
.' .: . " . .; : 

, •• ', _la.rsedor ~x;pand.4:tn :the~~~e w\thQUtlo'$.~ 

',~~el~~intU7. plan~" f1.~~us~~m~es have :peen prep~t4ti'O$whtdl1 ~~ 
," 

CO.tHot tug thenecessarl'd&i.lUs.. Mql1,trtng, T'.s$r",oir,latlJl.<_4:.~t.t$' 
'. • ~ ,.... , " • " "0. • ; t \ " 

,>vi.:c~ 'be 'OOnlP~ed for rtlervolra ofva:rtoul 0$pa01 ti,$$ .~tthe' j~W().Jt., 

Flat stte· O;lf the Ou.7~·'·lllv~,:r,_<1 th$ 

\Jt.(l~~q.;. OQ~l'aJ..·$l te 01l;he Sisquoc R'l:v$r~ 
•... !,. ,... ", OJ ,', 

o. , ' 

:p~»al."$d. fOt" ,thr.t, dams $t eaeh B 1. te • 
: ,:' ",.~., ",.0 "; .' • " , " 

'" ., 

Of the $ $ est\me.~es al3A data. l"$J.a.tive to the et"f$Qtiv~ne$': of each as £10,04 
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Aft",cUlr .. f.'Q.l cQn.1.dJitrat\Ol1 of tbe data .,~,N'\.ed in th\s 

taoulat tont.he followinS p;anu ftOOmn'4E)ndet1, ... 

. l..~hat a.daltl· 'be oOl'lltno·ted Oil tllt QUl __ l'U.Te. ~t tnt '$que#-" 
,. .: .' , ... .. 

Flat sl·t. ~o otta~e a reJU$Jrvol .. h&'f\J.\g . a _-.pac U~l o.f 81,lt. -.oft 

t-.' I.Q ~M. .,tll., or~ur~ a, tle.atl$ft; Q$$,.ut. th." ."~ •• tl' 

.o,PtJ1 t¢t'mIil of ho1"GI-sho.' 8ectlonbe Qon$t"~'.4&; at"_ \14 

ellJYatiolt '0. h ... ., It mallmlm 4.i .. '.~of 14 tttt. SQ.eb:a .. e' • .r'WtJl 

woulcl r.pls.,:te $11 fl()04.s ',hat .tant ocet\;r c>nc. 111 90 ""'.'.18 
thts;plaa \t ie fUJtl_'.4 that a.~~ t10040£ .pP~ox·t_t'l1 

- ~.,) 

sa.oOO,seolid t~.t at thl$potnt. Ullder .~d .• t\ns o~rs4\t1.()~ .t:aat 
l>ajl'eS\l~'.4 .omaxt~ rat& Of ~tnow~om •• f$, .. no\', of 

'I ~ 170 aec<m4 . (e,t -, . fA •. to~al •• , Ula.'te4 0 •• ' 'Qftu .tlOO: •••• 

'Jall«-.rtght": 0.'1.,.&1' @d.4.' w\~ .P~~~ua.',.t"~~fr:l.jl,"Ot4U14. 
, , . . . ...,. ",,; . .. .. '. . ~ :'~'-'. ~':'., . '. .' .. 

~fb.t _ .. 4 •. 'be taOnltruc'ttd oat.Sttrq~" .~\ •• ~ at,th •. ~. __ 

Q~r_l .• lte ttc·~t~, a. N.e,.,.ob! ba'ft.t1:ca , •• lJlJlt,Oflf,lOO 

..c.8:~.t.'t>'~ .p:"ll~ar e;re.' .4"~t~ap~.~lr.:"'.;:··· 
'. ...... .. ' ....... ~. 

'~~1 1)1 ho~$~lhOf .~Q.t$!lb., ~'ot\,t~~~.4:.t.,t~~~~ff: 
: .: ..... _. I " l.' • • t •• \' " ." r ". ",: ! " ". '" .';/;;.," ,1 :"!' " 

.' eleV$~t~. tG ~ .. Jl.~~~ 4t~,te~ cot 11:;te.t. Ii' t •• $.I.:~: : 

ma~.d., tha,t~h a1t.:t~:wo:ul~ ~_l.a.te .. all. ~~G«~;tbAt 

might' "~'at ~.q,.1lQ\QS ot l$G,than Q~. 1.n,lOOtt..8:It, •. 

lilt thts P:~ .~ ~ttWal now' at' th\,point 'ot a,p~ox~'.11' 

50.000,o.blli) t$e.t per st.GQfl4m\Sht 'b.¥'edtlC).ato $"~ 

. nt.oto_t:flft: S74() '$~o1\d' t"~,t., ~he ; total .*It ••• 4 C9t,tt.cOf" 

acqulrt~ '~h$.' ~,cel$'at71an~ QUA ~llJ':ru.Qt\nl·tM~.ud:·.'· 
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, Insel$O''C'illS the', "r.PG of' d~mp~op~~edlt cot:t.$ t4era:tiol1 MS' etch 1\ ••• 

to ~ tao,tOl"S \ucltl.4\t~; t.bs. t.otel cosi; e'Q;ltao\ltiy"Ottb.. '-eite"tr_ th. 

sta.it4po\n.t :Q~ tQP(ip'.',,_ 'Polog\eal ~or.matlon' and.','.tre.h Of'e.butlU~t$tS&Setf 

4vmg etltthquakfJ; ave.\lo$.bilitt 'alld, Gostof oo,utnettQnmat.rt.lf, ':mt i.d. 

rq141.t1 "I:' ~lLlt.~tt()t1;_d;#u.tt$.btllt¥ for lilttU1i enla;,g •• ua:t., It,; .. ·c,,,_ 

t~Mtron'1' ,rtllm\u&r7 etu,\e$" t~t, meGZrih,ttll 'tlam' at' '$a4liof th~e$tt.:.' 

~,Q:uld no.t OrUlbe JnOn8coaomloi\lto Qonstruo, bUt ~·uld9J.$ome$~ 't.he l"'<t:Q1itrt­

Jiael:\tt ,enumfu:&ted, abo •• 'tao" lIattaf$(!tortlJtb.an.~' ot:h$r Of the'VulQU$ .,., 

in pwwaluee. ,t~n..3l*,thftll a_when propd1"'lp lJ't1\lt, aoeQt4~ to (lQn$jrvdt.". 
. . . -

"lJ1a'nI' \s o~e:'~,:lthe' sateat _4 las;lng. Of .tnCitU;;.$'. 'In »lan;n\tlsr cAblli,l..clll1S 
, , -

&, dam., howeve't 'e$rt~l11 requit}lt$1 ate n'Q.&uH'~'l71tor \,t$ stalJ'J;):\',. .$t 
.' .' 

·he-ve·oowuJrvat\v& slopes Wd _ &te.quate top w\4:th •. ' '~. mat.rlal.it.· .... "U\ 
1;)1' ,,'«OIl;" to lt1jllr9 

, ' 

~,.-~.lJ4I"in·(1'~llf·Btr\l.Ct·Q1h ~. adeqU$ttt.l.or o'Q;to~should:~. ta!Ut,' :'1) .'th&_4tt~ .. 

'\)64:·' ~oOk top'.vtll~· ;the . (low Of: wat~X" 1llld.t1!tb.$: ~ ,:!lt$ UV:fCM.,::r-. 0 t 

$h.ottli '~' pavrla. Q1t, p~teoted,o· p~,v~, Qttttt~ Of ·.:rOf' \o.:~om .a.Y~nl on 
. ':'. 

'J'ese3rvo'\t',; ,.tao.. ltO.t.,of the fa,ilure.at .$r.th~wjt)C1r-d,d:'bl.'bI' » •• , 
':;'Dllmn·'o'aased UN' ove."Opp\~' ot\b.e CUlm =,to l_::tt' 0:(\ upi.ll.wa.;"eapaei.t1.., lXL 

propoaad:' hentn »m.-tt~lar $/t'cnt~.o:n' he$, bt.tt);t gtvea 'Go.c'tht.·d •• t_ et 

~1.aTt1I1' 8})\11 ..... !· '- ill.: .ap$4i~J' lli'Ovtdtd ·~.:'b&en ''b&$"don #ht,;tlfit(!jl:tha.. 

~i)e~:su" ; OUOQ t». .. 'thouad' ,.-&ara.iY.n ~dtt"·.~h: • tloOdth ... ~ _.l~st·lll 

tntlbO~4\).'"." ,C •• a:lClmwn '\lUilre"leTt.l, t,n t1.1-. ':t$S_n-ot!t::a!l1': ·~h. t()J 

As ' a ,tvtn.:~ p~.o.-, lon &. :;'0 »rll'f"'ov.~topptil't:t_htl1l. 
, , 

mtghtoco:u wit 1\ ;;.,' fUll DlelrVO 11-. '~; .$ $t~llt lal"lntor~.(f ;C~_"t • 
. wall h~ 'been proviie4 on to) of th. tll~. fr~\t\eton. has· 'b$enmad. to 
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t eros ion Itt th$ downstream toe. ot ins dfiJn during lar.ge tlowtl OVG;r the 

\llwa;. trD.der prelent a tate' laws the J.'lans of all d~ built in 't-M.state 

t 'be appro""e4 by' the state engt.neer w~ alsQQe supervia\al. _thor11;, 
.' . . : .; . '. .~ 

such. app~oyal. of the plQa as au»mt1~ted.ber~Vi1th. !.tor. ttaalpl8.ll. are 

,,'hl!lf!l!i!~d ad COtl$t·~tton aotual1l $tart&4.turJ1her ,xplol"atiOl1. of· b~4:rtO()lt 
\ .; 

itlons wtll be necess$rj'. 

Pre 1.1mUla17 plansot the df.uns prop0ited EU'¢* $hom OIl. J!apaBo. 12 and 

~ esttl'Q,t •• (U!ehu.,a. on the preS914t oost, o.t labor an' ~tel:'tal. m¥t 

I .; I 

OGsts 01' the est\mated amount a r.~pollS tble contractor mtih~ old. «0.2" t. 
~e the ti&14oost hal be. added an allow8.noeQt 25 perottt.t 

1 " i. 4 ':'.:": ·~':I··;'.': ' . . .. ;; . 

o,..~~ .$n4. UIltoretMtl 'o~ntingenetes. . fMdetailed $tl1ttme.te '. ott~'aq~rro 
'.' ~ ) 

l)ut. t.1 attach.a. her.t~ ars fablGl'Io. 35 at'ld t~r the Bound (J~:rral-l)_ u 
" J -.,! ". • - .. .',!. ~ . . .; . 

!he follow1ng tabuia.ti.Qti g1."'$$COmp~ablt,tt~eu, 

""""".~""" the COlt p$r aero toot of stor ... atreservotra btd.li b7th~to. _,It 
.'tl FloodOQnt:'o19\st:rrl ct t 

lH., Dalt(jJl 
$tg' Sa~ta' Anita. 
Davils. 'Sat, 
'Ltve.O" 
PMOu.. .' 
flu>>>1-.· 

, S,\Wlt 
Stfl:t:-J:$ ltadre 
!!hompson 0:.:&. 

. AA. 

&OO~OO 
'189.54 ' 
10.0.2 
e20~07 
260.64 
,310 .. $4 

1006.3,1 
liiSC)'i\:$O; 
.,6.57 
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1!h~ t0tal., Qsttmateit <lost, t'ltthG tw~ ,l}r.ol>Oefd. ;"$.~V¢i\rtt \s 

~2"'3,5, 906. '0 Jllatl1'l Aell _ e~endt t~. \t '\$ n~Qe(la~to 8$ia-ns,t& 

t~'Value of the- resul.tin!!'beaf'1t$" U"nd,.,;ba: p:l~ pro-90"ilia bG-r'.Ln the 

b •• flt.~"t1fo-!old, -u •• l1.. watot' eoneerva.tton atldtl~~1\:~Q.l. .It 

hU' 'bMtl $htvm.: 'hat :011b oia. total in1~a.bl$ &l!e$ CI't 50.000 acre. i.ll"tb,$ 

SaJlt3Mar1."Val..1f)J. ~?, 000 aor$S tor Mpe,re ... , 0 t the ~(j)ta.l $~JlGW wad$.t' 

\rrtga.tlon.!ho $tUdL&.s ~nd1ijn:t~ thnt ·$1'611 'Wlilel' th@ -:P,~i~l\t l"at& ~f dr&ft 

tM ,ground wat.er $our'ce$ tratl w.Iltoh th& wat~l' '~'UJ?P11 t-i4eli'.tved ~' nQW ,$'9$r~ 

ib--aw.tl. Wtth the trl'\gate4 area \l1c:rE:1~~t.l1£~t ~he ~a,ptd. :rate ~\n_a\~ 

4 ur\~ the past fe"?i lear'S, it \1 i~ra.'\V$ that M a4AitloMIUJ?'Pl1 be 

eb~$. bled. Xt has -'btenlhewn ,thatth$- C.O$t of tn~e@ing :tull).h aldi'tonal lI .. t~, 

nt\1'l-<l~l~gftt Ji1ertOd.s 15. ht14 -in itO:r&pfG't'l.ate.t~. cltI._~t:t:04$ of 
~ . ': 

4rOUCh'·t..p_h:t.b\tt'q&t~h.p'r$efttlt't\_. ' !ht :mQ.1; f'~.t't,li,a" 'Q~l. 
. .. I . ~ , ' 

":j ; .:';: 

-t.h04~ 4£ obta\nil1g $ll·.,a4il~tOll .. l.'UP'p~ \$' '\) lIt.~O$j.\nS'; th._~\l.8l.. -Vt­

~l.n1.$~t t~ .tM~';rop~ b$$1a •• Qnse~\t1g the ·1:_p.; ~~~'Of; ~O()' 

·wat.~¥Jh\ch~r ltt1tural con,ditiot,\$ ~t$sto th~f .$e. ~.~. f1O._odF~~~ 

~"\$!es, t\m:a.t,ed thattl1.tQtal. ~u.al netdzatt un t)le ll~Q.QJl'~~d 9(\$11+ at 

tltla praa-tm.ttlm01s· ~pro.lttmatel1 40.,600 tMlr(ff .($$t., ~ ... tQr_tll. f».ltu-.~O.t)QG 

f!ACNS ·'0 tirrtg$.'b.le l_d.lt \11.11 anDlUlt· tq '6.000 84.:t$.feet.Stlldle$ ,-wh\oh 

MvqbllG:ll ma4~ tudi~te tha.t it thewQt-~:p~opo"d'll$lre~ a.reeo.n,~ruc.#" .1 

op." .. te4 as- r,oommended, the- ue.'.al :r$J?lf)l\t.e,~ut-to thfJ· p~ 'Wf;\tet 'buil.l 

·1'1.11 b.--i.~~$4 ;to ,u.eh.all e;s;tdt tll$t. $. ,upplFOt. w$;terc. be'ob\a.\m4 
I " '.: :. 

87. 
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4ll.: ~1'ei.s. has been made of. the _.a1 CQst; of thepropCiHU!t4 

~.ct pe~ tni_\tle·. '$~"t asnming' the ~uttr.~st· 1.$ bam, 'by 'th$'lrvt~ 

ar$a. llllOaktng thts fUUUrs\s no'~lOW~$h" 'beOll"ma4e t()~:'tha: 

.. D·<if··'mbeeti.tl '4ertve4 t't'OnltlQodpJ.."Qteot\OUi' fnit ·teatQro·.111.t;$ 

.;u:' ... m·G ..... ., •• , later. 1t.· l!:q~tt.\ pt"(iblJil)i:e that nbfft~tl$l.; t~tw; &id,'~an be 

'ii •• ~U!~.d·· t-rOll·' ou.t~ \4. soU,l"oe! riClb. Soa' th$ etetff $1'd' ~$lt1tt"i' :, 5umerQU$ ~"l.a 

.~t'telffa.e.4 -.tth 's, J'ltn\l~ woblen."~ae :'oon~r,tb.lftO.fii)1$.V.'b~~;_: 

O:atb~{ buif$' of flOOd C¢l,\~Ol .. " AS$waingth0 '. tu.nds;'raqJ;t~~d·: fj.reQ;t.~d;:' frOUt 

,. ,'a.leorbo1Sd.b$~i;q;\nttWe$t. '$.1 6 P&)ft3etll~: tQ'P$irettred:at i the ef,ldo," 

'.40 1twa tt(jtn tb$ ac~'l$\tQll in a 4 pij'Naut· winltt~5N.t1dJ . t~ :mrmt$+·4·¢.t 

wt'll be?05 )}et~ellt ot··the total invelt~t or$192.SaliOo.··~tcb/t$'$p.~;" . 

· .. aletto·'$.I.'t}090.f tr.rtgablea.or$p:9l" _nW4.~heatai' !~,t_ier t'l1 0))011'$1"";"; .. ' 

t.t·\f)U wltit •. 'the' U _: ··s. .Depa.rtm~1of; A~to1tt Wre. htot.:$. TeH'Je#iJ';ctnita(i.·~~jt.. 

ottbe ''()Qtlt Qf: '\t~ta)1!'\ll' 'Vv'\~~e6ti.onsot tiel ttQ:tn ts.. ·lMlded:·,:t1J:; -~\.: 

. ,.tll~~:are $ttti-.tu:,.hOwiq the oOttoi' .1fats:t":pe:t ·M;t.t{)ot whtnl;:ob\tllt •• 4:::~t., 

, tMtvtdAa1$leotX'\il~lY .drt,ventarm pu.$plngpl$l1ts, sueh ... sa·tb~h~'u~e~'.i~!,t~· 
. . . . , . , 

saiJt#-: MQ-ta Ye.l1$7.,w\th _l.le ,from.' 30G :to 35Qcteet,1.il·&!Ptlt:t~.1~t~g;~Pllt.\-· 
'1 .. ~_ 

nial~17-900 ~llO;u.$';parmim.tte:and 'wttb an. ~erag;~: 'pumpl1t\3' lttt:~of :·lOP,·ot"'" '" 
~.a 4ttt,'Q:!:·.te»·ot·:S'M::ret.et ',,,ro· ~r •• ·the~al: llO$t$:p~r"~r.$';.~~ 

tG·e:,pl>rG~ltlurtte1r'.l.o'.'QO •. :~:t$ tt~~' il1t3, lud.ea' all tt~.deha;r'ges 'auell ; •• : 
. . 

., ' ljt·~r0.t~ , 4ep'oo "i,tlon a:od~l? "rs, tmd.· QP,ettrttllt t"pertS$~ s:u.ch· •. $" IPQ_r. :,;. 

l&bGr'~:nau..ten$1lC~'tt It~h$'·totalC~$t ;~r$4:r~ ·tQt' al.OQ.;ffJQtli~t'·'~t'i. ~ 
. '. ",' .". . ... ':, 

. t~·':PteS.e:tlO>···.tr\ •. : tlf;:"lO'eiOO* . th.$'adAitional t1'Gs'tQ~sed ·'b1,too(i(~isthrut3tteti." 
. . .. , .. ,. . 

o~;<;ht:pl:(}pO$edwo:rit~ t)f:'fi~S7 ~t &cte 'w(,ttll!, too~ .. to~ebt ·'qttt".len.tt~: 

lltt1.q:· t.¥·w.t.tr ··ffQrnetn1nl' lUce: 4Q t'e.t Ji1Q!'e'. Ii'~he prup()~.a WO*$ U$::.t . 

conatru.et~d -.' t1\$ \~t.gated tirElaexpam8 111, the fU.tun $$ tt b8r$ (nth! jal t , 
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. . . . 

,wl:11not \U$ mtmY'1"~~# ,bet(rH,t:he~,pinflN,lltt,.wtll,l:>e tnQr;eas~4 ,t'hi.. 

:,: '1,' a.~f):r': thewQrk.~: a~$ cQtlftru.eted 1·M; pwng\ag:1 i'to~ b~.,\a. 
I: ' 

, -
. . . , 

,r.:~~;r.s" ':, t,n 't)l.t)'Se.;ata ~i$.'fe11~r"1.11,b$ appr~:~;J~.llt'.lf'14.QQ. ",O~\::~rtas 

"tErrof ; tHe , Clt.o.pS pen,.andthetr ~l~,e~ " "lmh-: •. ' ,t\~""ts,:'Af)t a, ~tgb 

.. eoIIlplU!'~wH~fij tl1~ c~n\U~Il'! · of liIouth$l'llOal {~Omi{'" V/li!;~'.~l.J' 
;'~G growtt, pttl:'ttc,ul.e;rly ~,¢retb~' wat~:rrttupPl.f' i8.11~(!:!', 1,f4 t;,Ol1~ 

':th\s f\gd:t$ttshOUld be bOl"l\9 in mlndti¥itthft ,;ult\_t,~\kQO$t _V~ 

':~ ms$t.mwA.~ no'- er~\t h~'be$nt?:\Ten ft}"Jt~lQ ~t nO~4 '~Qted#tG1;).., no~ 

ted,\1;CttQl1 1>,~ ~. 'lorposstbleeont~t'trQ.tton1f ~i,9U$$tt1 •• o~m~$~ 

"ltis;~nwo~t'\:\le~oest\tm\te- aoou.r.atelythe yable f,),t .f.lo¢4p·rott(JiiQD. 

:.~t.$ ta :part1.o~1.a.r11 t~ewhereth.e;T.mEt,~:t:;b.~>:t:np'Q~l1't$: 

~M-'::-m4anGtGe4. ~ea,~ increa$~:S$r~ptdl1 a$ tl1;theSq.a'ltF:\., ttiU.7~ 

r.iIi"~:'1;Plt!IlI!iolbo- . t~ d~$ tUJ$,t ,m\g4t beeaus ed'by f1004$' ,ot va-r\Q.map~~tiI 
I 

If\,ththe f~q~nq'ot thetr OO~_$i '\trattf,htbe-PQa,tbltl to "~tma~. 

,va~\\eOf flo«t p~tf)c;t\on ttl thE) "!lime manner as ~ne e$t\$.3,teath$v$J:u. of. 

If atlo~ :of lOO,OOf) 1(lC)ond !a6-t 'WElr0tQ Qtla\llt w'\'hth. ~ban~.!l \a 

oo~ltll)b.,~qne oou).d tOl"e'ell at j't1$t~h.:PQtnt tl1e~\-v~r mt._t 

"frGnltts b.a:Qb ~,Jltl'le ~ourse tt mip't~, in P""\~ to tllt $$&.lt 1. 

\allle't't) .'gQ v'hrQ-~h 'th~ Ott1 of'Sallta Mart$. $$ ~., Qtbla~~~o;rtton otth,$it ••• 

.. a- Mt dttt\~u.lttQ oonoe,"vttMt th$ d$mae:.,s 'r,om ,uoh atlOGd.Ui{i~~ $&$\ lr 

. to'morethail,.l.OOO.OOO.Tne da~.a.l'.~t ~: tlQtoaly of the 

'ruot\Ol1' of' .;U.,a:liibl.'$t~ing 'land$, but ,also. i.n~l1ltl.tbs d~e, t.Q ~t\ltite. 

as . te.l.tphon$~ tttlee;tapb. I1no, rat 11*0.41. htghwql· .. at1f, bri4£1jth It·hU ' 

fJ.tim4~e4 'thatth. dtl'aa~· damag$tl 401'1$ b~7 thel$l16 flood \;'O.'~os A~1ts 

li01U11J:g alone· alGlWlt&(l '\;O t-;ftpl"cx1.mat$11 t10 .. ooo.o~o. 
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The epove ·flaareed~monfltre.t$ that,'.'lle oenettta :the.tWQu.l'1'$.~lt " 

the )ee;-ry'~ outof',·thepl'og,ram here~namp~ Jutrtt1)' ,;the .proposed; :,: 

, timated tnva$t'f.fat .. ,:It, lnSJ'·be .a:'gtled. th$ ~the C~l'T1iUlg,01lt0t thi.s 'pl.,_ 
. . . . 

6'tlld, 'b.e:aela1fJd.so~·fo.~'.l?-,,;·Ol*,:1'1tr~1ears wtthcnt,ti.,'t:erltile-tf'&ot. ; . ,.Ft-Q1l1 tb-t·; " 

r;lt:l1dDfo.:tnt· ot;Wa..tD· m't1Ppl, J·~a~ls~- '!lai~:bta, :trq;$'.as>~he'we.ter. ;,tl()1tQ14 \11 &.tQl"~ ; 

- ·;·the 'pree$-ut 'P'Wnp:t.llfr1eVftl·",ht!14 p-r-obablUsU$'ts..iu,'th,e:us$'f01 $u,oh ... a ,; 

, i ... Euurt'OU ,t~Qort·_n:$e'e;~\$ta.hoW$vG,rt· .which cs.l1sfar tmn,4t:ate 

. , »a~H)d ,Q·n 'past 'reQord~ we' i),re now ~')PrQMhtlll".·, t~ ;eM of It.lcnggr~up. 
, . 

• ~e :mx't ~up Qf :rem-$'$~~-al(t·~e.,,~~ve:ave::~wlthMeQmlm •• 

i.~ ·~tio()dI.;'A 'repetltion ~l:r 'th~flo~d()t"i9t)9;t< l'ttU~:,.l9i4 'or3-91! wo\tl~~$Ua.' 
. . , . 'T~ . " .' 

demage'l1I1Uh~9at~r ,than' ,too' Baytng that llligbtr i)tl '~~f,et$'d ,P.t~$a t.eW:w.e~'e ,}4e-
". "'. :~. :~':' .!. '. . -. ." . ".: -. '. ,". '" ," ". .". . _. ,",", ," . "":::;~'}.·->f\: .... ~:-~; .. '~:-. . ", ,.;. - : 

·1 •• :,;If: tt'·1.~: .oo-nst4$re4't~o;~S1tllle :to, ~:()utthe,eZ1tl~tU1t~·;~,.:·' 
.' . ' ·j:£t:2> .. · .. ,,'. ,'-':i>;'<'" .. .: 

, ;Fe.$$nt,'~.t'll'le· \~je·~4.·~4ad :t~6 'oonjtra('ftio~' Of ~:~VtJ4U$~.,!l;a.~aa.ai~d~'t$;(j-r~:'" 
.. ,. .. . . ' '. '::". 

fot,i.'~b •. · ~~~~::~'~_~:~O' ,,~ ;t~ll:owed b SOt1!l ~: po;~'\~~~ :1't~llG··'~~~~lI4~tQll.';~tt 'tlW 

:~8·~r'"f6t:it·<ottth$.$'t6qWl·e at ~i .. ' 
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