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s. Deily Dlselwrge in Chlb1e J.re~ P$:tJ' S$¢:Ind
0:-010. :Run Creek nb-GTe Dj.·Ir~aion.s Ap~11a
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9.1)Il1Ult D!.tl~ba:c,aln e;ul,!-e Fa~t ~J!' S$~(}nd
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EDWARD HYATT, STATE ENGINEER

CHIEF OF DIViSiON

DIVISION OF WATER RESOURCES

401 PUBLIC WORKS BUILDING

EARL WARREN
GOVERNOR OF CALIFORNIA

STATE OF CALIFORNIA

I)£partm£nt of llublic Works
SACRAMENTO (5)

Se.e~to. ~Ufol1n1.a

!rovemba:r 25. 1946

t'iJ.". Gordon~r
1?1dno1pa1 l\'dmulie JSDg~
saCl"altlantoll oal1forn1a

Attention: .MJ.t., 11arrison StJdtherum
Snp$n1s1:ng Hydraulic Enginetm

C. H. PURCELL
DIRECTOR

Hm:~th is submitted tilw annud repori cOV'illlriDg
tmtOl".5aster sONi. wl t1.'d.n too Swzan RivsI' t'&te:r.tooster Bonica
l\,rea. Lassen OOOTIty t ~11:tforl'1if:l., during the 1946 ao.tiU;on"

The ~rtOl"t pre$(~.lliI lill general deaeription r:ttwnter
W1"l;1.y conditiona in 1945 and a di$t~l:Wia1on. of t:t>.e ~sul'ts

obt~1ned in thG distributio:n tha:reot.

Recol.'ds a£ I.\X'601:pitation. rtmoff and oth$r l'e:rti...
D,stdata aI'e included.



·~su.$$l\. R1~~'Wl!tt~~nt~:r t3emc& 1',retlwaa ennt~d by Q1"d..:r

of till;) $'~.dhl 1r~l1$fj~OnRov~mbS~ 10. 1941$ ln~cctl:t"d£m.al l/ithSiaetlons

all the 'rfl~ltel' n~trt~ $$t f{)~h in 'tbe. .d$e:re~ tn thseeee of' :r.. :ttl l1.l.$1!1ing,

et. al. YS. :1'. R. »~nu&ttf et.. etlt, !'iQ, ""73-.. mUl)G1l'iQr I}QU:t"t~ l'lumas ~unty~

$ntel"od AI4'11 1St 1940.. mth tha U<f&pM.on of ~f.fI~h :right$! s;G;01u4ed in

the o:X"d$~t 'which ~.j1,('\l'O b~E;n d1Stnlss$d har$totOl'Q blfJho Vv"lt'it6at1&~te1"repori

tor the 3J145 ll1$t:lson.

on flept$1b~30.V!. I. Glt':m.&lU. ClPIJittintedwatel'!'itsast9rblthe d$pn~..ent

for the Suoo.n 1:ti.ver \\1ata3!'ll:W,nar SemQ$' iiX'OS,.$ wa.$ m oharse (!i£ the dis-

TEt'bl$ 1. eontl'dxUJ data ()bt~dned f~ '0'. S. t1E)tl.tM~ :a'tlt"$1\l reoords

collected at ~~l~t aa:U.fo1,"J:d.a. J.!onthl1 ),)~(;h:d:tatlon aM snowfall

r4!)oo. al'Ei shown t~rth$XJ..ied O¢bdb~ 1946 to S$j;)temba~ 1946 with the

.t!5 Z1~ !JUtl~"1'J,$ :toJr etluJn ~'bh'f

The total ~~UlUJ)n~ )iu:ta'C1P1i:at1on tor l~4~ ~s 1~~;.",20 as OQ,~

~m IA"!.th th$ 4J$ 4'~;~F~ otlS.tiS i.no~s.

I'fhe :mstllts otth$oa,llf'Q~aOoopanttve Slt~t J:;'\ttr'tr~rs published

in A;plfrl.:L ).946 shQ"nthe Wii't'1»~:t" cottt;.ar.t.t of 't~ snGilt Xu. th$ g~!li'~lvi<dn1~1

Of t111\) f~~ Ri~ wat;t!.Jfsb!'A a$C)'t ). A:v:rill94S to b~ &'b~u:~ 9~ ot the

long t1J$it m~.



st~.·······11-
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lfaatiltU'!ttg mtltdd.QM o\~uir(pea with .t~t'$i;e.gel'~fi)rd6r$lm1'$

m1l1ta1nd at 1fh9 t(')U~wi~ po1n'tt$•.

(l)Summ. Rivet" flt ~~ 1below' !mlUiUiJ1 di$¢h)
(2) Old Or~nn~l Qt. S~n RiVe'$" at stan Browns
(3) S~~ Riw~ at:TQi):nstm:tV111$ Ib:i4p
(4) A &BOaual d So:nnstonv1n~
(5) 1)01.4 Run a_~t aboYe. e<11 dtv~.siQn$
(6) 'Jil1)J.()W' ~~kb$low:a$1tns:t Br1dg~

~l• .ln0dSUl"1.:n,s ~at1GnB lo¢ated on th~Old Channel C)fSttsan

:R1"~1" etM on tm A &.11 oenu $.~ i!!ff~<lt~ b1 ba-c~t$W frcom dtvwtd.Gn .~

lo~t$db.a.ittdHill1aQ'IRll'1$t:t&t\Ul, tbws 1"tmd~:t1ng '(the gage ~ight""d1seh~

:ratiO ~li$bl{il ~tsQm,$- atag~$. ~h&da:ta Q'bta~,nedt:t»m tltel"$ol,:J:t"ds at.

tb.(\'; 'Vt:UJlous measuring st~t1GnS ~. pre~ant_ 1n'1t'ab1&'32 to lO.t inel:usi'V'i'.t

t!ft th$.1la 1"Q01"t-~

Tat;l6=! 4: t:(> a~ incJ.1UI:$;V/$, ~ t~hulu11f)n$ of tM a.i~HJh~:t'€~ o.t

too k~lmea5u:ti.na st~tiorJ.$. 'rf&b1~' gi"VlliB the diaol1l'lrg$ ()t~",ydltch

at its hEJad. and Table Z gives the d1schnr~e of susan tdVi3rebOV6 ~!tlS$1

ditch las~m:p11E1d t~la ~tit):n of !tables 4, ll\u4 9.. Table 2 gi'l1tJ$ the

natur-altlow of susan aver mt'OQ'VG tho RW'tl:Ii;$;f d:l:iH~h detwrmineCt'hy d0duat1ng

tiM adjuried sto:rage~1.$'l;:Elfrmn !;Tog nat ana ~.«Y' RaseX'V{)1:rs (Table 10)

from the d:l.sohB~ of gusan R1ve~ above th$ Ram!!1~1 dittlh (Table :;).

Swt'tic1ent ~eords oflW....t>f't to-:;: t114 l'C4ttsetU Rt:ve:r at~ ~_

c~~l$on '~d:hh tb.$ nattU"n1. i"lowat~ ~031" !:~m.'$ ;t'$m;t's otrecol"d, it

aJJ~rG tl"..at th~ r~()tt .in 1946 dil;V1ated trom. ·the pattern ()f(.l'tiher ye~rsll

.Dug to abo," nortMl tfiJIll!)(i.tX'I'l'h\'Cl;"l!.tjl. and sub-nol'mal winfall. thiS run....oft r'Mched

a ~'i dUX'1ng the month of A;prU 1nste11td of r..!fi.1 a$ has been tha tentienoy

h$~etofo~dI The tQ1)tIJ;). 1"Un....Oft at }itr,.rs ieill' tht fZ$Jil$O':tl. was aone1tlerably belQW

that t~ 1.'iny' oth$Jl' S:~41lS0n since 1940. -w1ththe El)t:(H~l)'t1on of 1945. The~



T11$ tQJ.1Qwine; t~b19 off~r$ a <)~l,"m~ison\t 61n0& l~ of the

natllI'al flew available in Susan R1~. a'bova J5aws,.
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• l~ t (~) 7..250 ~ 11,100 .. 1 ,sao .. 'OS • 21,216 ·• .. '. · " e·

t l l • .... 0

.. 19Q • (b) 3.060 : 26,000 .. ~t240 1.220 • U.tl2C) ~• • Jf, "-

t • i : • ;• '"t 1942 ~(c)ln,300 = :u,~~aoo •. 9~1t1() t 1.570 t 40 1IS30 ¢•
~ t '1 .. l "• •
• 1945 %(d) 5.800 .. S·fa~ t 4)0;'50 • l~J~OO • 20.060 :.- .. .. •

t • • • ..• .• • ·t 1944 ~te) 7 ..390 t 9,240 t 3.400 t l,lSO '1 21.270 :
t t t, l • ..• •

:1941$ t (f) 5)6)50 6,,030 t 2.970 9'lS t 15.$2$ ..•
t ..

~ •• ..
· 1t46 : (g) 6,,8eO .. 6,200 t 1,710 • eao til 15.670 ..· • • .. ..

'nJ,.
;if

fl ; ~ i :
: Sldy *'1lotal t
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(e)lO day pttriod
(b) 1 day :period
(0) 1:; day period
(do) 1.\ day pal.i.Qd
(e) 24 ey :P$X'iod
tf) .uS 4ay p$r10Q,
(g) 16 day P()X'1,Q(l

The waters of SUsan ltiW1" and t'l'1buiaaJil1es includ.$d in thG wat$:l:'

mnstel.'" ssnic'$".e.Nin _~~ distributed during the 194..& sooson 1nneoo1"(l€l.l3,O(t

W'i:th the water rili1:hts defin~in tIle judgment tan!l decree in th~ oa:aa of

oounty. california. N'b,,4a73.

The deoree diVides: 'th$wterg of th& /Stream syate.c1 into three

grQUPS. der~ud1ng Ul?On the souroe, Ql~SO'U;rQes of ~'Uta:r su.:pply" Schedule.

3 of' the. dacrea det1nes the r.i.ghts to lI,;at~r Nord Willoworeek: which in-



eludes i!ppe~ W'111ow ~~k Val;tS'N', Lot"1ar Tl!llQtt~"and apt11'1; '()f the re

quimm$r).tefor the l3U$~ n:twr d.l:t~ a~a bel~ OoloXlY Wain. r:~~du1e 4

(itf the deeme defin$$ th@ ngl:l'tta t() ~t(!lr t:t"Or1i Otold RunONek, T4U'tGOraek.

Bills 01.~elt. :tku.1.scWQltlO1?eek, ~Ult't 'U'Hlf3fMlO:\;,ook eboV$ thsil" (u'!)~lu.en¢G wi'bh

SUS~ll m11'~:r. Sl1h~Ulll)a.lS an4 E> of' 'th~ daa¥&e d~tinfb th~ nght~ to Susan

R1vel" ~eluriva· tJt t'h.e tribu;f;(ilri$S.

A U1scu.$siOc1'l ot water tifitr!bU'bion inthtl tln:e$g31"OUPS! :tn accord.

anc$w$:~:n tlJ.$ sCh~dt.l1$$tQUOW$~

Jii*o~ .~.!f I$~h$~U}.e Z.l,

The rna.101' p~:rt of tha :'mitl,..oi'f on tfppalAt aM: Low*,lt" Willow Oreek re...

$",utingtran $'j;irll~J t'drrS' and .melting Slit'll'[ oecl~i :pnor to line b~:ming

of Wtd;Gl',ill!late~ service ,in 1946. }Jif n rfJuu1'h !rrl,gatioI\ US~ was ~lt10st

enti~1y dependent U'pon 'thetloy.l frow. syrings duxoing the imgation sea.son.

Sane wat~r wa~ stored 131 Walsh Resewoirpt!io1" 'tQ April 1, which ~s avail....

~ble during the ir1"1~altton S$tiOOl'l.tO liJi.tpplemnt tM$1Jr1.ng tlow.

Release. of ,he stored. "Jatar was- cotn!n$ncad on April 27th to

sU;!JP1~un:t th$. $~1ng :flow and _$ ~o%ltlnwa. 'l,ultl1 24th of lt1~1 when th.$

last fl.a$h.boaX'dwa$ rmuo"Gd~

On 3'~ .3ri ~ter ,';ns t'lJ1'lni1ii4 :into the Dlstrl.ctly t"&8$ oeM!.

at the U;ppeI' end. of the walsh raneh :1n an liltte~t to deliver the allotted

amounit.a to the- lowell." userlh,E;owewll', this W4itibe~ did not rEis0h th.rough

until a ~0m.pora17 ma;(i~ dam had b~0n eona"t1"Uotad jus; above the ou.tlet

in th~ ',1ialsh ResanolrtQ t'O;ti($ the wateraown Willow 01'e$k 1l'Wtead of

aUoWina ttl to run back in'(;(J) the rft.tlsh tule bed.

Woon .haying began on. up~r Willow Or0Qk ranchO's, about the midd.l$

of JU1W'!li s~s tU.tf'1eu'lt1 wee e~1:n GXpOri011oed.:tn IJiKt1:r.g rYater through.

to the 101i\'Sr users du.e to the flootU,ng 01" eo~ ottllw U31IHitr hay 1S11ds where

tll$ creak would not ea~ the wat~r.



A _vy '~~in tJJl~ W1J.l(jW( U1"$$k ~$\' on lulT ~h did ~,

da.m.asetJ.1) the~ e~1>$ ~ :t.n~r~l!l~~,d th$ st:reamtlQw 80 t~t ~n :ru.:t.y 26th

$Ql.t~~ ~wU.$bl~ ~~th~~$:lsband "ki:trJ:'Ett' :t'tln0he$ 1mst\Ul'~1nto

th& P1st.~t~ ~I PSU~S ~~1tal f'03i' use. on, U')we~ ~Ul\~!f Oveak and 'b$ SUM1'1lU~~

Tho suoon n:t,,~:J:" ~l:ta J~~ "'il~$ '$i!t;f.~1r d~~nde.nt 'UlJQn aL.~ing flQW

~L(n~ Wi.:uow ~k tli1d d~~\$~ ,~,U:'!iPG:t W1Uow O~. valle1 after

ab0'l11t 3'~ 'th when $WlllftU _ vetJ'· ~9~ fail&d ttl :raftch ('jol~ ~.

La/ljaetl Gt,ld lmnWU·'$ l:'tnn'l~:W'am ELute~ tSilihedUl,e 4)
......... .1\1 ,I"itt ,o=A~ .•. Me '~kd·· iil'i"J."IIlLi41ltl~<IIiH.:t"X .. ~*~

Tbefl~1(J1!~$$~no~t .S Ild,$qMt~ 10 t.tn al11.1~l~dti.()nI'e"

~t$d~lf!.gl~pri.l ltlXle! .~t ~'Mq. ~ iftmill on t~}t~ tli~ :a:-est

'¢f tuae~$ont:b.it &!~t1~ flow- 'WU,us~~n t,h~Hu1~ ra'Uh.

11tH flow of ~1d ~C,~k 'wn,s ~de.(fU.at~ to. meet all i~.1g~,dt1on~

qui~1tts uutl1 abo'Ut;rUM 1st. l'>ttrlna;;rtm.$ ~ 1n~J;'t~aaingl..V'smal1ar P$~

eRtag~ (J'f' ~, 1}.t"iE:'i~1t1wa'b.~r could. bedeUw1."'ad and t1!Wlly'. abou.t ~hG

lOth of July, it Wfu~ii)n11 pOgaible, to dEilliV$~lr;t. prlQrity~t~~*

1\tf '1'is ~""k~,·'I·~--,i~f-.iJ.

The flCW1 of 11111$ t:n~ 'fl~t£ $ttttt~1$nt t?:) lOOEt; aU. 1"~q~~s until.

the e~~11 pa,'t"t or· J\me.. O~ 1un~ 17th thG:re mH;~,bau'b thlSOwhu ;t,,!j(it: ~seoond

a'VaUabl~ above lIhe ~rso11'J.-Rl.<1$}10~! v_ rri. Unsion. At that tim.e N'"

gulat10n Wlill!! ,1ttf.l.d>$ to diva:~:'t 57% of tl'ltjtlQilf into"e M1n~n Ut,m~ auld,~was

Qll~~.i'O' oon.t1nued~ thu ()~ekto thit RitienQ\'U), and. Van lJY'1~ rane1wf.!<i ·on

3ul.1' 9th o:nly' 2.0 (fUn$.i):f!$et· :pel." ae¢.1!'md~insa in ;W.u.a UJ:'3ek abo've all dt"el's1ons.

131' the Gtofth~ $~j3(}n th$~W~H~ old.y en~ ~t~r in E.ille (;~k to l"Uaoh the

van Dyk~ ~neh.



re.maf.nd~ WAEil divtlri~ +)utjf)· tl~ ~~on. ltU'1d. .l1oW' ~ti :th May t~m abnut

0.20 ~~~t<)ot pe~ i!i~~4QMtl,) .06 <1tib5.<; t~ pe~$m:f!ond a~1Ib ths two d.:t:~e:tatona.

Dlu':Ujf:raw .~. hadtliitlt1d. $X1'tlBli1 b:r lu:ly 10th",

~'in.t~ mtSk
~~Il:r.__ .lOi

f<tthe::J:ia vms a ~lu· of Wlat$)t 1n !)in1ta ~~$k in APJ.!:tl and. l~ and.

'!\N.ft1$:t~nt W6t~;rc· to ~~t all aq:ui~$mnta in .~ a:r..d jUly'* on August 10th

thai ca.11f~$1 Publt~ '00111ti~s COlr;1~ X'$laas~~uffic1$nb i'rater- to de-

~h:1t.t r~loosl1 Wtl\lil _ln1.t,in~d l:l;V t~ tJ't11i;tl~a eoo~. \w:b11 ;g~pt~Qe,:t' U:bh.

at Which t:in~ad."qu.lii1,ie tl,'ll1ii .~. othfU'source>.s WIl(l P~SQnt in xiuile O~

to ._1) t:l:1.~ :d.amand ~. low\\l:J2!u.M~g.

:D'L1r1n$ .A~~ ~~ t~$ ¢.Ini3 ~~h \'4~tGr Q'lroil~bl~ to d~l1V'~r b~

~e'4O"~l1,d ~ ot'aU~~t$.

rS1~AA'ft. )?f.~~. ISol:lri!fdu.\es G t\m141...w;:;::; ·Mt"iuo-w ).. t ., _ or" .'11'.' -1,,1.1 • '~;

Tht!Jr~was ~Q.u.a~e wte1' 1n susan P.!V$J't1' nmd.ng Aprll to 100611 aU

1;ha r<)q;'U1rt:t1tll$n.t$ &t 3(l1.~u1~s5 am'\. e. ~~M~y tbewat~1" dt'Ol'ped $0 that

1':rr~ctie~;U.1110 l\'atew 1$1.1$ ~,va;i,labl() fo'¥! s~hQaule g~md only about ~. of '\hEl"

l'e(lu1~nt~ of sehed1ile £) could bill _'tt~(1~. Ai~fini:f.iEJ be~f:Je;in fl.

Wl.lB Mt;ed b.th~ ~:tu.Ban Mve:r :t'Ililtaarea atit~r ~y 2*1thwhEm th~ J: arham. c!tem

.tailed ~Q. rtll$al!ld~(lIM1!li~b~Wb~ad wat,er. BY' the ~arl,.~ of~

t1:rely d$lf0nd~t th£.l~a~~e~U)IOn tltJ'J.r f~ ~111:t0W01'$ak.

The. f.W~rage :flm>r fJt susan Ittvew al)Q'Im 'bnt\! l~elt1~.twl end t-he

p$rel$ntcf allO'lm_ts d$liY~rad to thf* tit"1.wt axtdseeQ'Ad j,i1"io-li.tY' :cl~ht$

tmds:r t~~1lle tl.d't:tJ?lng thEJ 1l:l0niiMt)!' )~Jay.J"lm&, lulT. ;~:~at t~M ~t$:mb~.



J 100 :' t 100 :i :.. - *• •
~ 100 ?& ! $f.$ ~..
t : I
'j 100 % .. '.8 ~ •• • •
~ .: :•
; 100 ~ it. $ ~ :..
· .. l.-. e.

~ 100 ~. 1 1 ~ .:
•nJ . • :

" F pl•h;iJ bl 1$ "" ... ,,- .11_... r II'. _Ii
"

a.9
1$.8

.!

•
--

'if•

}",.., ....._.f , '. , ..t• .... h'" "IOn",' •. , , . ,

*nQ~S uot itlol~de u.oo coub10 f'eet l'lt1Jrt $~~ond.. allocait$dto
lands upst:t>eaw.i'1'Om g!:IS1~ s'i;;ation.

~m w~sto<:k, Bntl~y, :rQhnfi!rtonvilltl~a1pl$r, Bazoham, Shank$,

.TohusoneM 4?hal'ij;l1:as. U.PJ;ler Oe>Ultl'lID..'St" find C<."lon;y do.ew ware 611 ~sEld during

~he 1946~$ou. 1'1.1$ Barl"~. d:a.m failed "om.Vl.~ta11 em !iay2fth \!:uld was .l.\Ot

xreplaoed d~1ns t~ wa:t.~:r.ma$tli3~ Al~JUlon •

.~. two ~t:tli:n r0$a1"\Tot~s ..Qt. }.~eOQY ms,d m>s l¥'1~t.~1ntm1Md

by the Lassen Irrtgutlon OOIrt~ny w:ra ~t1t mined d~i1\g ttw 1946 Llfsaaott.

On May 29th, 1~i«J{)1 lm$ll)~oll' 't1l1~ 1m a ~um. ea~city 'W1tl~tht) wat4liX'

1(:)\,,01 :r.eee:h1ns a 4$pth of 10 f'twe't, 6 1no1',.a5 ~t th.e outlet. 110S Fle:t. t11~tl

to only ~'bQut ~ Qf the mmrn'Wi.'l. Cl:lj,'lliill:ty.

~.()r tn ra:lesse of stom"$d '\l;<atar f~tl'l$~ reseI'Voira it we.$

neoessa17' to begin ~1?1.111ng ·~t~l"w:n liiJa;r lath it! order to .pt\s~ the natural

f1<mt~h_for prlo!' 1r.ti.ptiou1"1€!;hts 'tH!)).Gfl S'W!WJ.nvill.$. erh!$ net'lU."tl1

fl- th:rough the X'e-'lllewI,)1rs rGf:lohea. In. J.'I]2xitUUltl 0t 47 sa'h ftll on ].!Qy 2llith



TOO $"tOMQ, _'t€f~ lm$ firatrtiil431t:ilB_or1. J'tu1e 12th b:r l"$1$1.?S~

40 ~J,b1.;(#. t·~~ ~X". ~.~~ f.t'\l)..~ nog1l1fttQa &1 m.lb14 te~ .P$.;r·slill¢on(1 t'Mfl

M~q. ~ll ·~lttih1)hel1t:lg F;Wt Qtt'.xfiQW W~$ 1n~t'l$ed to ·50 cuDic t~t

p$~ $$~om.i W1dle t:tn18 22, MUOQ1 tl()?l _$ln<J~~~~oo t~100 (tub!o :13.'

1'J$:&" $$otUd 13m li)g li1at ~a:u.tlJliJd t¢.)lO (Jublc ten ~ second. on dulY' 3r4

the ea;pui11ity otthe A ~ f;$c~alhli{t\ l)$~n~aue~d tosueh a Ci.~S:Ntt Dr' DlQtjl$

e.n4. V$e:~~()wth that iih~ iQt~l Qt~tfluwr~ the ~0a~rvolD had to be ~

dUaedto 65 Otibltl h~pal' $$eond. 1I'tu:-t:her iredu@ion to 4$c\,,'bte t~~ :per

$$00_ 'Mi,t1a necessary ·on S,,(1y 17th. ,}". $UliPl1 rtit· ~s~woi~ _'li1i(W began.

to tail Olio A'Ugut J.,(}th:m!l.d stO!'1t~'~01;l~l?let$11 by )~~ 20th with 'hQtb.

N~:t"'t~l:r.'s ~1. \'h$ tQtla1 amou.nt ot ate>:tr$d f(i;,rii~ ptuud.~~}U~11Yill$

tor: ~tv~aion 1ntoLtib LaeV1it wt\8 mo ac~ :t~et for the Bt.\t!tAn.

Water st~~dln Lnke ~Bv1tt aM. _t~rCl.ive~ed dt.:i.'latly tx-orA

'tihm 1'1.v~r through I•• :l:$aVitt ~. OolQny ~ $u.b(pll~ th~ al'Jl~$ €tl il~

tQsse%l !:t1r.lga'tiot\ a~\.~nlfu.nt111'tl:n$ 1Mh. Tl~ eQl()~ Dam. dtteh 01: the

:t)lU1UllenI·~1g&t1ont1Q~fl~UY ~s ~ hom April £t~uutil ~ta1. 9th..

~

~ba· Wf.Iatmd <lI.~$p:t.'l~ ~~u.~ tlU qroptJ t<> ma:ta.\l'e .~~j.i$l' .1:blal!

~. !:hs. crol>a g~~ du:d.ngt~ 1144 ~~aS()n p~uoed !U)t!ll:" JO~.trU. n~ldl1Jl With

itu&uep1iiol1ot' a fli)w baY' (l;rQPS where th$ y!(Jld wen poor.

~hEt· d~s ~};'Cnth:e1rr1ga:t1t)nwat~~ tRll ..~~ lifj:vtlr .~ its

tr1'but.ari~$ ~ra .xl')~d1ngly heavy as th~ n~ $~ ~ae1;p1t~~t1on. orCUne:1"ily

a:va1lable t.o supplem.ant e3.~ .moist'Ur$ cent_ ~Wf,l.S ent:h'.'fi1:Y lacking. Thit

highsi;U"ly ap~ t_pel·trt~sm$lt~dth~snowl)i!'i~k l"aJ,iidly qd the ~au1tan't

high stl.'~q tlcm W&$1$!l.nl a l:al'~$ ))$N$nt~lt,a ~)f the v~atelr :e:tf0l} be:fo1'$ it oould.

be· lJUiJ'to beuef.ic.1111 \1..$$... .li4?ta:t h$YU1g e limi:t1atl ~()un.t of it'r'igatlQll wat~r

~s ava;ll:able in tav()~ loeal..itl$lf:I~ st()~k 1I!~\t63!' was deU.1l'eNd 'Witlu:nxt thll1'1.QS

.s-



·lands a.na. t1S.t~:tJ' nftb,ts Qe~Ul":rI'i~in t. Bu.sen 11:t:n~~ wat$ll'Jm.$t~r sentee

ftJNJll Stl~$EH~UE.lni$ to'tl~t1~ tlt t:a~1d sta.~tf:O'J!l'44. ifhes$ (,1l'm!1$6S

ahall 'be' i,witude4iil$ t~ $t;at~xd; ,O't'thts $e~1._ a~ to).!' 1~4'.
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