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,1,,. l~ydrr:Jlr.pt~I' ,o'l~ ,huth Ittork ,p~t l.t1V$~~ N~;~.\rLi'k$11>and

!~Q$,t Val11ey ,m$I,~'vQir; itlttai,e".$·;,'l$t;;. • " .;~*, ., "*'*~ J+ 'it :.. ·21,

JttdN$r~.1'1'1('f&~1f1. ,Or.~~ ...1~~Q~ jAltux~llf;J.1 l/~;' .~ .• ~"

.1i1'l~.it~ph$·<it f~Lt ~iv$~ ,N$I~ :C,ar1.br~tltt, l~il $~l&:'
~~.:t1ftla~f'.J,f:\ 'f1~.'~ ;~)i»j'l\l'ni~~:t)«~', 't'lt!t.'.~·
4~~'~',*,~v4iAl' .j;"'WlF,;lr~'P'J~.,fi1' '!?f.'i'.~ ,~: 'i;} !~f .~. '. '.: ,M', .~; .•: ·t '.



:t.~ irfi'l~l.: ~)«tfl~;Jf~~rl3~Qt11r,dx·a\111(l. :'J_;intlt~:(Y'f: D1Y.~~$~()n ·~t w·~t.er
R~SQ1!itt..C~S, ·;[}$;p,~·rtmt$nt o,f .~''u:bJ~.lu. l;lQ:t'+l($<t:f tll~. :Gt~~'~~l.),:f \1·~rt11£Qr~1~t'3.$t\:bnl.1t· .
·th:il' ·J:'rt{j).t)o:rfb~¥l ~lta:b$rm~\I.tj:$llt ·fj$t~v;1Q" ~l"t ,SQutrt l~Qrk ~t~t, ,Itiv.X'Wat.l1~~te:r

~x·Y1~$Ara~tl; .}1Q~lZfoanct ,ta.tJanO(),t\¥,1!':tQa~ Ca11t~)t~t~;t4\" 1<I:S, ·$e4\'Oll,u"'f.·

:t$ll~a~,. 'il(1;Plon~A'$i$t~nt ..tttti\t~* .irv;1Merp.D1";L$iot1 .. ·~fWe;tt~X'
ft$$.()·U.t~~::0_·1I'eplr·trttt·rit ;u·t·.Fu,\,:t1,~ vjorke·Qt~ flb,Q ·5te/~el¢t~\;a.:l.1~torn,1a ·~pprQv.

atu:l~d(r1~)t :t)[l'~$i :ttI~.¥;}~·r'l~ ·,~n. Wf~t'.~!Ul,~t,r ;a~.rv.I.C}t) 1r.tf~Q·tlt.·h. I~~ox~l~:J?it:tl~V~~~(

~..i~i;;·ex'Aamt~r ;$(t~~'vlQ,(? Are$4~. MQtt,o~ ~lr.~d 1~~$ll1 C()1.\11.t1~~:i Oa~t1tort~1~~J}:I"
~$$.(#nltl: :~$ '~j\. :re;por~.·Qf· th.e, ,Ptp~t~.W~l'lt·Q·t~ l)'Abjt\l~ l~1(>:rk$· ..

l~'\LlrN!i'~~S~ I.ft\Ylu\'llld /jod ··ti~16' 's~e,l ("Jt !th~ t)$l~al'tm~,tlt1 'f}£Pu,l)l:le 'Wo'rK}'
oJ: .'bh~~~t~olo~:u,t~m~~4\.tbi~·· .····dqot *r<ih,':t.9So. .'. .... ..' .... · .,.

:!)rt~t~At\~r~1~~~i1! C>>>~ ;~?U:t~t~j:rJ 'Mi(iRfJ~
$·{l.~~!\~l~~; :(}F' ;OALU()ll..N,IA. .
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S~A;ttl!;: nlnl)Jtft.1·~~U~,N1: (Ji~' l?Ut~I.~r(C ~~i(i~W:~}

rJ::t,r~n$IOt~ ,()~~ ~i$Vrj~]~. Rr~$fWt1itQl~t$\

ff~~· acttv;lt;r cQ'V$r(4~ 1)1' tt~ll,.t~$l)Qn ~~fl !tltldfl,r' 'h.l\t
di:rtl~t1<>ll. ot

'w* :ft",(tan$l:L,~·
,f3t1p.~vl$~~(;)'r1 }f1dr,~l1lrtc.~tll:Ui.~~

A$~1~~tl(t. 'bt

'J~~,~ :~It:X')~gQ

: ,S$rxlq)~lM, ifw·d~·l4uJ~i(lI¥*nt;:1t'1-t.l'r'

,~1

Da"~.tf:l ;\y. ,$~;b~tl·t.on
A$.$i,·.t/A.,r1t.:~~y·(lr'I~'il1cMing1n,(i$V

al:~d \1att~.xq~trMit~etlr

,ff~nr:1 .ti~~ll,$,:t, ..n!~~· ',~.' ,W ,. ., *~ ,. ......:. .•.• t,: ~' • ,j. .' .rr~J1Q1pI4.~.·Att()~'t~1~;y·

~~',Jj. tii.. }!(t~qwtathfj3f; .~,! :it I. ,!4 iJ '~f j.-' .~.* 'f '.0' .,~,A&ait!'latr$/ttlv~Ot~tlO.r~

..J~$~bfk')l(J~ ~~.$a1~111J: :J.., Jf.·~i"':. .~. ",~,. ':W: I,·. ",~: .~' (l'().@·r(ttna.tQr (tC Rt9J'}c~_;



1)1'~ R1"'~r 1n I~lO\~

$p~·~l~r~g$ V'ttJ~l.;y!"".

Tb~ St:".l~$ ·,~rtl,~~ 1.,a$ et··I/1kttk')~\lhy; :f)rd"r, f)·f' ttul D~pa:\x-tm~11tQt!\lb:l,ic,

~Wori,.;~ on lltetmoe.· ,~lJ 1934.~ to ,1r~c:LUd~ wlt/lt :l·il~i~n,()t· $~(~(>lpt1('lrl~' r~b." rw,~·tGr ':rl.ibtts'

Oil, ,·South ll+o:r.k. 19.1t li1v$f:t;. kbfil~\llAf.)1~t ·exwd,r,~. llavt) r$\?';'~!il,d ar~di: ctl€Ulg$d ,·th~~~$~~·

V~(~(t·~r,.~ \ti,QUl~j~\iA(i$ ·tl~l~· "t1.r.:J;:t",~ rrlj~e;t~1tt~)t1't'itf~S~Hltb.lrQl~k;l:t"·li~t1(4U1:D1~t:t~1;~t,;J!

'tb,$ 'w~\t~r:;r,1,t.ih:t$ olt£~~1~ltC,r~$¥kI11d,~tt,l~1t: .itlVfA~,iri ti~)'(J :S~>I.~tl~'~ 'V$,ll');Y'" an~.

'CitfJ~Ql\l(t$~l(i)l~taill r·1fi&,h.t;·to \;,~t~at' .1~';lt~);l)t $P~"ifl'h.l$ ,U!. ;bhlaSOll\ll }f'r;trk k~lt Rlv.r

·~lr.E:ttArrl1ut·r()l1i.v ·F:r·f£tlk ~,¢ltrtl1l.1rt1

J:lQ~ ;;~W;;Sl;l.~~iQrCourb »f<Q(lOOCQ~ty~
~Xlt~);tfb{1. :\).trtob$~\' :;O.j:l9jJf ."

tAgtfrtl<'Jl1tltlt Ll.Ett~rinitl~.Lng }~18ht,tltO 'tJV'e,tD:t?'
arid tQ: i:tile' IJt&, T}r.u~ lJ:~IQJ:l~~r('V:t .1?;tl\~ (;;r·e·$k
Nell'Jr .J1;1t\~rt.\$.j~tn .t~lb.d(})~). .(:~')un~Y'j :G(t::tj~to~n11~,

(i,~~t$~1:, :}i(>.V(t¥j~b~1'*7" 1,931., '

Agrti1$tft~tl;t XJfJflternl1rlirt.g I\1g1ltti :' to 'W&t0t~

/ ·~nd t:Q, ·tll.~. ·tJ'~~·. ·tft~$~·~Q!: J1~rOltl ,i'it ll~ver' an<i
,lu,t'b:LtlStlaktCre~:t<,111 ){()U: ~)IJ1.~it)g$ 'l'a:i.JIt'~Y

in ,M(~(to¢ COU,tlty, (Ja11~:orr~~Ht\,,(;taJ~$d

'jNO'V~flbl:r22:r.i J~·9'.:;.

A.tt$tJ?1tl&Cl'YtH~,k t.\)~l~~l Pit lt1v~ir;1r~, flot $l~1*:tnge'; \I~lll~r.Wft;r~ 1;nc:tU<4ta·

Ut '{ir,{$ £l~)lX~b }9rk ,l~,i'b !~lvfJr; Vl1J.:t~fl"la.st$~S~~~~vle_ 4\re~lt.' 'th,:t'~~IO;Se}~'vl:e$~X:~$~~!,

tll11Qh bfAtt b~~c!)r1.Q)~'i/f:j,t$don~bhQ~tl ()t:t·(t~,alnei Oll,~·$.1nUQrw· 12',: .19;,,5_,wer.~ ~bQJ~;l~1l~$(1.

\1~l1.~.rmfz\$ti,r:.:~1·~V:t(~~ ll~~f1l be$liltn;l,rfl1d(~ddu.r:1rlg '1~,)t11r1!J.igt~t.t·()!l-$~M;BQ.ll

$1lJ~ce ·tilt :$~rvlQ~ll.:};~~fa,.w~~J~r~~'tid,,; L\ll(!Qnnu~:l., X:t__.PQ;rttJ l)~tV~Jb~·Q·tl ·t:)X~(J;!3retltQ

:s,hQW tbtt' w~OJ?1~·a;,oeor~]):tlt1.1~ed,<1\'1.);~~tn(~~~jt(Jl~3. :t.l~;:a$(Jr1...



! .~l!h(t· r'~:p(>t~4A ~t,tl ·1>:r'~$~~nt~d.:undff1~:tl~ ·£QlJ~~:htJlldJlrlf$;£.l t~$ ·!f~:t~~~I~·' -.

111ti~'·dl~tJbJt~t),K.~,,~: ·\·l&;b~~~ AW~P!jJ:i~\_,~¥.~;li~~t~~~~~l'~~~i·~ (9·t~ t¥a:t~·~~.. ~ft~l{t (Jl1~j;~lt~:t1. -ttll .e~~~~~~a~h~1t)

,or ,t~In.d\$.f.~~ldWat~r: It~.lht$.· '.F()lJ~(1w!,nt~' !tt~t'0 ;\;~~:#t'e, at~'e ·t~t~J~,(~~}'P~,l$~ll:~t~tng

PXI$Q:ipitat1~rJ; dat..f~r; A:.t:tu~;':,$a,nd.l (~$li$'Qlle;r#,\'l~t+7tr '$u.p;:;lrr'&~o1~d*.e.t

v~~~·tlt1·u$. :It,oat1ons· ·~vtiiLtliil.i tl1,.tl;a\.r'$e~.w~11~1 ·ltn~$.:~~lit~$$ll~'tw~in~l '~d~'()g~·apl1.(lfl

(1) Soutb lQ:rk $}l\if~j,~~ .~~'!f.tltil;(ell'~n.dW~l\lt. Vtiller '~$~,rvQlt;t':r.le$.f$~t\t~

(~). J~titte' {:t·~J~~k ·b$l'Qw' pow~~'r; ;i{O"tli~iIi~ ~L\jld (3) 11(11h·ttt"~:}r ':l~ear' :Cax!.by'l\.r~(t liig'

.St~lhe· iiEllJervQ1r: ;t;t$l.ati$~f.,!

'r$crJr~~ ~~t th$f.a~;rtlt$/~t~Jl1~ J;G~ t~h(~ '19S'l~~l9',~ :$aa$Ol:'J int\~~U~tt·~-a\$~~~A10rJ4\1

·i)x~,~,,,lk)~~t;lt·,3~t'tl ·of70~~tf...· :Ctlt),t t111ci1J.... l"~l;· C't~~ 'ot tit$ !n\4:.,atl",,<;r~~I)llO~b1~fEtt.r!.;

j)~v~rai': wa;·t~~J~" ~.,)n~~'.ftt1, (>.t \$rl()itf~ ~t~: x~agl(~ l~':~~~kJ :~UJ.a, ~kf;J l\~\n~h,

'C:~dai~t l)('i'$~~a!nd .Ad:J..n~l:ou~r~tl:1·l' fJ1XQW~ ·e,~ut·~~(111. :'Q$ IJl;\blishfld :1tl ttleU~Lv~l:$1on

of~"~l~f~~tr' l~I()ur(,~~~ t,ullet,in ·n~~aJt.'I;x~ Cot~rl1t1Ql~A~1~t,·\l~\.llto~t~~t~:~; J\f>3':Ll ,~~. ~9.".j·i:

/"

was 9~9 incl'le$~' t·h~, aV$rat~eo:r ;the50~ye<a,r lrlf1>a.l1$ :tortheaPQve eOUrl'f)$ . i$

·16~lf. 1ncl'les. This in±~ornlati()n 1a tlf,lOwn :i!l mQre ,iet~ilin '~he fol1olfing

tabulat·ion.*



'~~~I~~~iH~~~;liN!fi!·i~~~~t:II)i¥."'.'ilt~~~~~;<j~if!w~!:·,bfll!~j.l.q'i':·~~~~~MtI!,j.lt~p!;J1~4•.'itl~i%,i'~~~'.f:;l",~:Y~~.i'~

·1: . ..' '~vatQr"Qon'b~nt "f):f] .11~tt;" ,:~. .', .
l. ~J~ttJV(\t:1(~n'I·1 ,~~L~~~~~~~.~'~i. :,~ l~;~r :Q·ant·
l 1.u ;~>O~0r$~t~~QOIUP'tt'ld :~. t. ,;().;tt

S~10WO()tt1:"a.$ ~. ,f$et 4, ln~~an ,I ,; 'f.ll$~l

~~._w@I_JM·~~~~_._.~0f,~~1_~1~M ••*"~~'
rl~2()O

il,.;OO·

7'·:~.C)()" .'if

J~9;l9

1$~2

;l3~6

.13:,.8

t'i~ r(~cQ~d !(a\ff dJ!tj~11 ~~~xtd~l\c~)mrrIG,~f

~~\ttlh. ~~ork ~>!t\,liiv'tlr :n(?t.\r' ,1~1f~ft1T,tll,o.m l\~)rj:;t ,1. !.~\t)·~~$p~t0nll)~~r· :~O,., ,195,;.; ~"'$

P~~~'$flnt$d in. t'tbJ..• :2. ~b~'I$ d~\te,·wt:r, tll(1$flftQ);tl pr'elirit1~fl~ll~Jl'·1.'f'!~co:rd$ .Q£"

tt~$, 1)n~l1i.ld .:;t~rt·.$G4J~)log1(j~3~.S~fV.Y .$.~ld~"~J)r~$~nt ~trf.l~ tlQW a£t«l:r\ls$

tO~ffU_P$t1~(~~~~'it~·rt~lt~.,ontn,'~'$"' (V~j.~:l-$l';~~lld, ti~v_rs·torl$ for<",(,ral~~ ~l.n, ·~$~~t,.

'V.'~::1·.··1,.ii_·.·1f· .11,.·,.·.,e.~s.,. b ~!•..~.·.•~I!t~l~,~~.·.: ·,·. ~.~~.~.~. :~i'\\;\'~1tl·:~UJ~(~j.~f,:v.:H~',j~l'~,·t~tl. 'i~I:~T.~~i.~,{Hl~t; ..•rk~t1~~~'t~~it~ lt1~~.. JV~:~ ''t~4·~~ ~l·t·~*'~:~ '.~ ~ ." .~ ."~~". " ~. II! ~.;J,l~ W~t'l'#-.n- ..... t.! ..~~ .. ~.~~~ ~~~,~.~ .~~l~~~ ~i.• Ww4"" .~~~~ J,* ~'t. ~.~~i '1~~~~ ~ ..j.fjj~,,:r~.'

at ',tUtW1 'tlnlt.d k1tli\t$ltl$(),lQf;ioa:t $\l.fV'(~~t£$t.~\t-lott ,.n~~~t·r' .:tjJi(·(~lJf:· ,tr()fQ 1~pr:t1. ,1

t() Stll)teln,bl~' '0 ,i,m.ll·.¢~Wl' i.r~ :~tt\bJ~~,4,. :n~~v~l»rt\tioxltt·(;~ln'tVe$tV~~lJ~e1

1~,e$el~V¢1xawa.$bloj~u(1~d1n.,~~l'u~'Q(f1en.!)l~,tl:·biol'$:.altci, ·W~.I e()lnput~\tt~{y~ 'u$itn,gt'tlf'

fflJiUlll :fRr>,r,ti)l;r ~V~~p():t~a/tfi~Q:n; :;r~~tl a,t ,~HJ~t'I;,C~.a:,t1t(j~n.l\$,·i

A ,)1t$()<;1x1(lot .til(t:G:U1 l~el~t~$$ ti";W··Q~1 riJ'a$lt~: Va:i~.)~;~1 ~~t$.rvQl~i dl~:r1nl'

;t'11$ l.~ri~l€t l:J$t/~~'$.;l, ·Ap,r·tl. 'J~e,l\ld; ,$~)pt~lfl\~1;$~'O,t19'.';tJl\· l):r$~~ent~d 11l1T~~1,1'~: .'.



O$ftr.li ~>~~~~I,t1t~d1Ilrt\~tl)1,t~ 2t~n~:~ .~tar\~$hownl.~~&,·l,b~I~Q,f1:t'~~)~' ~U1 ,i~litt~." ,1"

··On 'tl~t $l~I);$>l:'tf thest'l-11d. 11n~ f~prf$ti\fJht~1fb! A:~pa:'t:~'~~~ ~U;$~n~ri.Q:$Ql~'MI\

,:v1Q~~k 1~1t~ ,~~~,,1t,!~ twa, tl,c'(.i.~tt(W"d l,i,n~' ;t~fJJ),l"~~'~~~,r.lt,~'~~at~~1~' ;r,.l~'Ji~~;~~d, ,f~~~Q~~tQ:t~_g~

'll~tt ~hUl~l1: C1;'~~)~fk; (111~~:i..l':\gttle $ea,S(i)n '. ttblt tJ~o!~tWa$o<>ll$1dlr~blf' b,,:kQW nornl,~l

fIJt\lEtJ>t '£'QX:-~' ,fll~~ortr)(i)J;~i~;)<:ttl dtl~·1nit't,t1.(it ~nQw\~¥t$ltp~\'~~1Qd'~i ,A ~'!~(JO,~~l~l~' wa.,

meirrhtyir;~,J;l(tH:l {Jrl tt1:1~:,re~k ltbQV~l 'tile Gl~X~l\~ ti~!n(~hdur~t~~~t tlle" $:k)t~~.~r~g m.(~nth.s

to t:}nld~ "i:.i'l 'ti1n'Gl\Lb\urtlto'll ':o~~· 'w~1/h(4:).~ '("Ur~tllt.itrtfJ,p~r1Q:d~o:,t· £lu:(J,tUet.tlor~. ,$t~e9m

.nOW:t1~\rom J\111 1. to: 'tile: $lldo,~ tl\t$~~·liQntbfA ,tiilQ~w ,:t"emAtin~(l .ll.Etarl"

00t1$t'.41t~>t'$Jx~t-.tt ;(.;~'Q C\lb:L;t~f,.I~: l)(~l" t$.~cQt1<i~,

all: -d,iv~rt41t)rts ~t ttl~C$.,liJtorn~~It.~~),;r*g')!l",P(yvl(i:rt. ,C~)f~ll,a~ll !!)OW4l~'11(tt.t~'~t 1,fJ'
"')
.I i)r~$$nta~J(i in. Ta'bl'~i!l~ l11:1(~':tl~):JgCi} !A'~ tl.d~,~ ,I~oint ~v$Q'bt,a:ll~.ed.l)itt\,t1,%ij~~nj~

lUet~,r;~r~~.H!t$tl:.re~;{l(J)nt~mld, :'i;r~ .~uton)At!~, watl.r ,Itit,g~ ~~eQ,~J,d$~,~: .1\ 'l.Wd~~Qgx~~.\I>h;

,,1$ ,\l~~r$l~n't~~d().tl;Pl:at$ ,2~ ,t.l~~$anl·t\j~~w, lft\bl t;i\t:t~h' .3~,~wu~)}b11·; ~!~,la, ~l~t.tt1 ~t~'

ttllt~(~l{i tl$atl'l.~,t ;pr~vl\iJ~1n~~b.;f.lo~~ift: ~t:il~\ttla.t'rii ~h. ;tJ;t~l$(,'C~~~~'l~ 'wTe:tt.el·~li'~~

1;i~:lOtll!1l\f)d~).t~~*njy ,a\t 11igl\1. ~lGv4t(JL(jx~li.fl't·h~WattneJr·'i~:o·t\nta,1n$ t;t~.l\l t~l$' flow

1$ .g,r,~~ralJ.~;y' ulad~q'il(t':b'ttQ '~fJ,~;~ '(l.1t1at1dJ"t~Xi1~11 t11,:ll1~h :11~O~1:l~g:,tt1fJ. t~,

'J't "l' '. t'· '~Ut 1!t " ~ ,:,'"" . lJ' .' ~:, ,',111~ .'t ",.a" )Q'l. ' 1, ~ ,.••



'¥i~l:,' ~.l,11t,'·, "!lJ~~,',!!.'''i,'' 'b'(.~:\",~",,',·t!\,"~i"!l:?l~,.l.:!' .t\~1:,:,i;J,' ,vltli'J;~~,'L{)~~,:~'ll,'('k'~~~ ,\:}~, ""',,;j~tJ ~1"(1ft1i ,', ~t.l,~,~,' iM}lf',t~ '~~v'1'il,·"~l.tJ.ll'ln'i\Wly,J.~"" ;·rt, ~,',.,t»-;
lY~~ ,~~~~j!ljf Qt~ .~,.~:"fW~~,tf~~, ~~~'j.'~ Q;/;4i.'\f,(,. ~ ",,~,Jg!l-'" J,."'jjl~; Jill ,.ftl S *~ "".I~V .• , _;I.j1,J:.~ ',~ .;(iA'~~ .~"" ;iJ,;\'f,;fI~.~~Il~ ·V~ ~!/.,', ~~~·,lli,/\.

a~~btl$$ll~l(~ ICllletll<. fX~l1·~ 'tl'lQ fO:t'ke' (Jlit :l'Ji'~ riiv$r~wtll:c·b.(~()>>llG;W;e~,·tt~hl\lupper

faf~d. of ft,b~, 'Va\J~l~~W~, ~'tt?$jQillQ(l all~1()r'~~t~ietiat1(.~~jb$low 'tJ.lfnt~~lttlt,~~tt:~ '{}.l~;,ek'.

1:·h$x~ti:~'U:r~l~ ':Qru1tntl$:Lot&tt.le$i~l.ltk$,Cl)$$k:t$al$o 'l~tMetd t,o, col1tV'e1' ~l~tt,@J:~'

t·i{t:l¥·$$..$la fr(>m,~~tg .Sa6,,~'R.~It~\\v(~j.t~:-\:fe>nlJ'G't (le£1ei~1nci~$ in ;t\rt\'t~l~li:r~t:l ~J·~t,$r

t~m~·$iJ:~jit. 1~¢;t~.tH·~~·b11s!t ~ tt~0~a't1~ing eltat;i~(,11 b01(H!l't~bt>j:u~~{j,1~:1.fJrJo/t l~or·~.}l!~o~k

~t.ld$(.~H1tb 11Q;rk> fij," ,Pj:t l~1,fiO'~ .., iltlle~e;r'l:t;te,tl{l .. l~~~eordQl tlt):W'~Uli'~:tr,;t,r~a.g .f!(),t

~l>:ri~ng.$ ·Vlll,:1JJrtJt~outt.ll~~$lt~ $O\~\rtltll1 leJl.jl~(Hi~rlteti,1n ·tfjifJ rfJpQ~t •.

)
/ g:ilf~l1 .1l~ lfQi)ltt 7'$,

lj~l·ow .*~ttl~$nak('$ Cr,~k ~tllfjXt{~aUI't~~rt~ f;;J~>rl.t:r.:LtJu\t~:,~, ',t,lltt

'¥1a\:b~!~ ·$u~~1J1)t'·,,~)jl }~,i:tl'i'vfA\~!rl ~lo·t !Sftt"1l~~lV'~U~:~)1'd.'lr,1i~g ~~h~. ~arli~ l)~h:t~ ,o~t~

,~~~rl.$~~@~~011f JJj;,1.9.':!» 't;11~nOW .frrQ~\· t,h·iH~$$Outt~:fJ~on:tJJiue\l lA.r~t,il~b()'),t

..•._.

$t~'b~~)· ,titlol·Qlg1~~iau.r·v~r ¢tl~)lt1t1v~xf<n'M1~C·$Inb~'.~ Tll1.$ :$ta\tiQ~:t .~~lO¢fl,t$d.

at; 'btlt outlti>t.<:tf 1:Iot Spr1ng$ 'V.anCil~., ~nd. tn th~$l:HJ~~~~Q:t:.Qth$~r(i)~t'>x~$~

1~11t!l t1.1<;~wt,-rl$r. 1~J ·intii~~'biv~~'.tt4IA~\~r$uppl~t(lQnd:ttiOtl$': 5,.,ll ·tl:x·~: li<rb ~~J.).r1rlga:

)



~~her~Q(J,11f1Q:t di.:$ch.~\;r~~$'" '$/b 'blti$ tlt~.~;~1~n :$.j~$Q: t1nOl\rMi.$$'·:r14;u~1~~flQ~w~.·t~~tI

'~~r'~~jtl~$/~1()~l1~1 iXlaa:t~I~.. ~~~li10·6 ,·;tw, ·;~:·.);·!~,lC()l;'($. ·'lit t}l~, fl.()w\t~jt· ~fr~tt,~~t,._·r·

'rltlJtf OA.nbYi,a$t~~l{'-fJ, t:rt)Jn.prt~:'t ittti~lt~t'1 IreQ·¢)X'tl$ '(~Qmpl1~edb1'th$UI~~1·be.et

.St"t~.I,m (*eQlQ8.j"cal. rSUrvey·..

,A,. }\ydr()~rapll :prap$.:r~d i~~Qtn tn~·d$t~itl:1t&t>l$ :()' ,1$ l)lftS.llt<td ·¢n,

;i~la/bit $, aup0x·iitlIJO$~(1..1,$ t)t ,b~dr(l(~r$<pk!ot tl,(~ fJ~QW ,rtl.•~eJftd ,ttl ,f)mB1&{'

JJ1.$tri'but1onQf·wattX" d.~ll·iQ~\bQ ;t~95,' S$a'tlti>:r1. '1a,~ ·<lent::; j~,.\ 4)eOQrdIJl0J$

. \t1itlt ,the, d,erettt0 1)\11d ag;t~e,rnfjl'1tl ~wh,1~cb·.a·l;t·(r01.':)t,.t~ :\7(~\t$r 1+i:gnt$thJt\t)USb()uitr.~-rl'

$ervtce~ $:t~$a, fhlldf)fti'c·i~tltlf.la,t.~· $\tP'Pl1 ({wing tll. .$i~Sel1:1rl~t.)11$1"j~1·i$d

d1et.r1b\ltlQ'n,l}r<>bJ:+$1.1UB on ~l- .$t,~~alna.·

'11egul(JlbiQflot dtv~:rlj~~?11$ -of: ot,il$ 'lltt.tu~&J¥ ~fl.Q:w ~f~l~~Qnl' $Qt~~t~l, l~lOi"'l< t»Jt

Plt ·~ij~ver•.tn~,:tudlx:lS.l~1t~1~lUih·C~~f),ek and 'Qth$r·\t~)ltrflM.w\ t~·1.i,u~t~~1f.J)$.H 'W'~~$ .mad~

:1t:1. a.Q·QO~~lloe '1#f1~1~11S(}11$(\ul$~2. ~r:ltl ;1·o,£·tl;lfJSoM,tll1.ii\Ql"k(>f Plt,lllveJrJudfjxn,nt·

at'ld .D$Q:rf)$. X.~O·;l '2/';3.,. w.h1Q'hiIJet~, );tol\tt~11 'tll$tJtV<ira:ltcilgnt$ 'E~rui tJl~iol~:tt1~$f.

'Th~ fl:ow o;t '~~il$at '1'4l11el '\~:r$e'k Q()tnl)r'is~$, 't, t,avt :of;tht$(>utl) :f\()rk Q;f~·1~1t.

R11't~~ }~rt'l·$$Jt1($Y$ttml~ "andlt~I' 41-$tr.il~uti~>:n ·4~.ft·8o~r:n"d t)f t.n, ct~):Cl~$$~,

Stx~1~ct CQj!tI,]~:tttno$ ~l1.tltth.~dao:rel ·wOl:adt'~eCl'U1t~$' '·ttt$ t)%lti~'J' f~l()w' {Of 'vlQ$t.

VS;ll$yCre$k't(1:pae'i ·tluO'Dlfbruct_d ·trl\l:~()'Uih' 'W!$ltV$tI:r~~7 .ft.'$$~VQ~ at;J~l

t,inl$'$that, ~b.h0 Wa'ttll~ ttJUpply~.Of th$.ffbrl~m.$y'at$ntwe~&:bl$utt1Q~)k·~t; ,tQ· tiJ~l.

D,ll ,Q¢'or.,d $U(rtlntl1te~,
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l ,l;IOll/{~Vt~~, in praQtioQ 't!le: :itlQw' :0£ 'J1t1·~~·*,1*V~ll.y((lr($~k iBlt()rJ$d~~rl i~'bl'

·};:Jii.~'ttf, -·~~"iv:\4'~~'·rWl~~lt .....,k(r~li>,~,tbtNfi.~.JtP,·~~iJH~il:f.;\f~~~!~It.:i Jh~. i~tt,\:'f,~tf.j f,~iMA.p'¥~tl~'{it~AI~ '''~t ~'llt\ ·.t·\~tt~.t.i
~\>~~~~f;: "l$¥.~!fit'\~"'N!.4f~.t~: '~*~~'~4 .i1Ii"'~~~"u,~y~~ ~~!¥,t;!iI~'~":'~M!~tit: ,~:ii!' ·-,fW~ ~,.~.~~~~ 1-Jt,r~f!Md<;lJ.;a~tb ~:\¥~ " ~\\'J:~Ytjll

4tllOfl~ wi~t»lt.·w·atltf. belong'~l:nr t~ 't,bf' ,~~~Qut"}.l: .FQrlt:11.~11l1g·fI/bion; :t)1$trrlcibttThf

l).~~t~tjrj~.(J1;,t$ w8t:t,r' &ndttl$ ·(le<JrtittH1:, ,a11().t~.~$n,tH~:;'a-r~ trl~tl ~H~~~'r$/'$d~t ttu~.
.,; .

Vf1r1-Qu~ .':t1~adgQtGI ti~~wnltrea~l.fb!l~ltJ$parta:~,l<)J:l:Qlt~ CQlllrf.!j,.~3¥~~dwate.:t' ;l~

;$·itn~'.littf;1d tl1 tfh~f·~ot~ ~t,l\lMlt. ttlt::tltl :all~\lnJ'~7·\tbJ;·~. r:~ch'$$:,nt·lt:l~,d. tQ: ~

'hart~ .f);f till rl~tur~\l;t~l(t~' ibl~~~ti ,~l!j~lnQt 'wi~tll1tl '}h~;Bo'uttl.. l.r~orlir JU\l~lg~~t~:on,

1.)1,t~~tQtit

'~h$' f$,gult\T,10tt,Qit IW\~,et:Vtli1L·a~~'7'.•rtfirV1)itr '~t():r~~;g_~f),tWaJtl ;p@l*fQrf.tted

,in ·$C~(lrtt$r\ef1w1tb£ ·th.,by-lfJ:w'., :Qt tb&30'ltl~~~Qrlt~ ,~~1gat·1Qn ,jJl$t:t'~let ~I

'1~$fli~" 1}!d~eff5wl.tld< '~~lV$;rtlam$ 'Wf,)'rt E1idj\.\.st~~d, 'to: ,d;':j~·1v.':t~·I.to·ra.J~$ 'ftlatt.~1 tQ

m~)ub~~~ \1$;~. I$nt1'1~~lwl~*. fl,(t,t~~1tltd 'b1 ¥inlltitii'6,':l.t~lgtblltr>t,a.l,·~lt$lOJunt, .of

:1't'Qr'~~~~;l!t{ +~h~ ["11nn:.lng of t·he, ·G~ut.:$t>t.;~lby i11tUb, ·P~~3?·t~nt,a.,~ tq~,tl'to,;c ~1 Efttoh,

,OW$Vf:t,$, !f():l1.~w.:,
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~1h.lflat'1rttL .;;t~J.,()·tl Qt tJol~"lt lrQrk:·l::'1t·J~tiVt:r Yft'1~j,~i!~I"Qt~t;ioi$rlt" :to $UPl;ly

·tbf»: tr.rj~-~at1ol1; f1fmtftr1d, t1~4lr1ng ,~~bO\lt ·on~~·b~~lt~,f thtl~~,X~);~l$att\)l1·~(;iIQ;n £roll\

.A:p~~.j~j~ 1to ;$ept~m,bl:~· )(J~ 1~tt:Q1.~t\tJlt$ in tr~1.~ .f$11'lPJ:)l'W$~'i$.; 'tltaQ,~Up by'

r$l~asf)$ trout. ;viea1ttV~tl;ll rt(all~~vQ1w~.Rtl.~~\$'$' tl:fir Ipri,~1~·:rlgStt.'1Q,n. tlfgrail'l

land titre nu~df) to~ abo't1t one 'w,~k 1~,g1nllil~ ()f.'l March:21,elKltlagainbt1fi..w·elxl

.AI,ri.:t 1 andA~)1:~1J~ :t.4i; FrQmVIllY .10 to JunE» 'lart('l .t·rQ¥tl· ,dul1:e- _~, toJtt~r4$ 20,

flow .in a()utk~~tork_ P:tt tiv_r f»t.fU1¥$d:ed (lltM;l~d$ IAtl4;t·1t: W~1~l)Os$1bl,'et-QC11".~~t·

,about 2,;700 ~(}~Jr<f4 •.tltt t,~,,;om. t"be rllve:r toWe8tVal'J~'1 :1w$E!X'Vo1r·. llf;J~~~·~~$f·Qr

.1rr1g$t1t)ll1QJ.~tl$1 '8,l:1d J:lA~tit1rlllandll!IElr~msu;1.t· -t~rQllJtUl$·ato ,un,tt~ 12&'nc1

a&~I.:tn. tX'OItt ·Jlme 22 ·tGJ~1.1:1f l_~l:ng()pe~~tr!"~.!ofJ. 'w~rtl' l.lle~i>j~lr .t1t1otji$hed 1;)1;

'J\;~11 26 a;tld. 1lt(~J~~l-\nl.fJ Wll1&m.ad.Q £;f~o~n 'th$f! until~i~11~.ett(~ ~Qf ,t,bG m1g~t1()n

·fJ,.e4$Q,tl t',r lr:r1gat1<,tt c.J: ta:tlt pamt/l.1re•...~ta;l~w!tr(11.fn~$~$ 4\l.r,:U1.~ tttta $~l\~On

w:erlf:rol1A1.\t~u,$/t9 t·Q ,Auglitst l,ai Durtns"t;tii$p~~j,Qd i~'lle, ·;r.$erv·Q1Xtt)ut~J~i$t.

pil1$ "a6'- d~i¥'Jeha·;r~:f5U)8i .l'()oubic f$f)·t·peJ"$$COlld.

On;: ·tl'utt d,~tte tht r<tserv(>ir hfll;.d If),990i\Q;r$-t$·et e(i\t~~vtil~t1:t ·t.o9~~· ·~),r~ ·cEJni!.

Q.!:-cu.\{Jae1t;yw.. O1.1()cto·bEJ~lwb$f.l t13t't·Ot\tl:(ft $>1)pt8 'O~a$' $hut,fQr tile t~·ft.H%$On

$tQragt~ wall',91.·' ~cr$~·flet.~

'IJ~~tl;y !l:tl~$,Il., ,~~,l'I$.e$ fo~ tnt 19;., $~:1a$Qtl 1~X+()1~1~V$S·'~V~tlq~1..~~~j:rv'Q.1r,

at" €;.1ven1n.~~abl'f$\ ,3.

PiV$:rf:ta~"'p$:reerrt~1lt~$S Q,t d.$t}.r,.d£~lQtm't\t$ ·~,/v/!-ilabl. ,t\.rQUl 'the

nattt;,r·aJ",!l.¢tvtoi'i :($Qubh lt~ork·()t l'1:t .r~lv·$:r' '-e)t:cl.l~.l!tiIV$ lit };/€r$t Vall$Y' R<iH!J~'X'~vQir

·;rel~a$$~~:·~lire' tAl}l()W¥l,in. ,th~ fQllQw1n€~t~~bu;:tat1on.1



~
I,"
I

"

I

t'/H.+i~WHJ"?~'M~fltJMm;J1iIW'!~~~Hfl'II~%Itl'JIi't~if~j··"~~.M~'~~'I#~~irtW!~'~~~~~I\Wl'~~~""~'~~,.·.~~~I~~,~~~~:~>~~-»~~" ..~~~4~~,~~~~~lf~~\lt~~,•.•.~~n~~~~i~~:~·.~~~~~~
A't,;r;ll,)J:JO

100
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.A'$.t

.100

:p~~o~1$.1on,$·,(Jt, t~ll.dt)t1o;r:O$;, CQ.r.l$,1tlel~~b:LfJ ~~gu:latl,Q'rl walj .ti~U;;$~H~1ary ,on N'ort;b

Jf"(~l~~k 'g·1t~b\~!~lCJ:~e.kt() .a$~UJ'11 r)rQ)}:$J:i~ii:~lftt~1b'1.'1')ll~tW·$ltl ~ll$ J,1If"1r~$

.R611Ct1.. (l39wr{A~rl 'riane'll') ·,atl(lth~ o. l~ •. li(~:r<$bEJY$'b·. al'J 11a,ri(i!~l (!~r1k~I~~r.~li&n(d'l)~

.A~le~alJe ptJre.·nt,ai~l 'f>! -tUlo'trnt~ntJI ~vaUa'bl.,e ·a.111: ;pr'fJ'tlt$d~tl: t,fl$leQl1,~)'wir~t4
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I
D1ot~-1bu,t:1Qn;t)t'1~t 'R1ve:r '~llltl,~ 'W~l$' :mait$ ..1D &(l(;~¢r(larl{1fJ wi.~tll ·'till~

.J~loilln(imt1:rn ~qltl.t()rthttl. $Qh~'illj~~l 2 and .:' -oit ttlEt n~'t; ·Sp:r11tSs Va:Lley;

,A&~~4!t$~'lOJt~(b~· -tlrb~ d~1Gtrlbut.1t)rl of l111·~1t.\fS~lR('$~rvQj~.r'Wi${t$:l~ wa.. ~$: lna<t$ 1r.l

LiUCQrdQ1Ce ,,,,t,tn t~lfQ' b:r~l~lw.$ O.tt't16 lIo,~t~px·ing8 '~rall'T Xrltll&a.t~~('11 J'lat!:*lf:fh.•

Af~ t:h$ ~te.jo·r J?a\rtQt~ 4bbe W3'{',or ~:C'ro!n botl1 ·th~$$SCU.t'-Q$I~ i.$ u~O)dby' th~

s&JJn$ p~:r1i,it$tl~.roul$tl ttl. rJ.~ru~i~~ie;at~LQn $jf$teln t'~nd d.,v1af~~if, ~'I~h;fJ u).$·tllod

ot(litlt~1bu:t1()n1s :$i.ftl11..~1tr xtQr ·b(r~l·.tirbor'~l t\f$:tlr ant1 na:tval .flo'W'f -f)'l,~·

(}Q(t'rey J)JJ"t,. tb$ l!Jfl$ ~f\1tl1(ll~ ie. ,r~$gtll~~>\ttld byaf!;1!ttl$lllintiUnc~lg pt,r~1$1

attlf~~t,d. by 1t~ @pera;t1ort·, '\'If;t$ Ilot 'tt$ed in,:L9.!S'.

14~\iJ:t~\un ~,.t,¢~.*l~t:in: a1g $·~Jia$ R.$,,"().i~1t·,rQ"tlJ1i.h~ eltetf;l()n l4:Q.,"

r$aelrt~d on f\fqf1~ (itl. ·t·i:ll;tt (tat$ t~tora~i;~:\l w~~s· ;'9, t100 t~¢x~e)~f$.$'t :,t(~~llV~J:LtrJ/b

tt) 77 t¥er' c·t»nt of Qar)1~,(11t.~~. 1~ll.~as{~e fr(1Sittt\$a~$fS!~vQ1.1*tl\rQ1.1.M~r , t~

JUlll ..22 lfe.r'e .r!~aif;tty :for: 'US~:OI) l~rld$ ad.j(~)ullng l~a;t~b:lt1f$WjJ(~ t~·rti*'1t-an,l :tal1.tll+

:Lrr1((~~rt,di!ltQJA 'l;;lleK$:t'l:r J>1tcl:t.,. F;t"Qf.tAJun$. ·~:3t~Q ;Jli1~~~,a lwl.;r~\Q ·tJ~QVl ·W61

r$ltl~¢ifld, ttl !~>:rfJv')l~,tfJtha r;:t~v$r t~ot'tGnt lQ:t\d~, w'3~t'h 't!h<it ,l~$t 1rr:j.tla/~1~)u.

betQ:r$ :ha\yit\~. lt01~&~~·~~ .'J:Q~"* trr;lg~l.t·:t,).rl:~J,r !f$J~j~ .~~~tu·~$Qom.mt'~le~-~.1 :i~UI~\,l.I·t2

Itld $lld:f€)(\ ,·S'JJt~rnl)ere.~ ~)i)'(J~1l~*St:1t'l trbe 1·tol,~)vQ1r()110Qt(ftJtJ:);~:;L()" W'b.$ni~h$

Q'utl,~i~ val-.v~ W4\IJ ~t;l()$fJ:d, 1~Q~1# ~bll~Al',"3<>rl, wa~ 1~36"OOO·a~,:,*~-teet.

Ol'rt.~ll~~$ rtn Qwnt,~;\'$~liI) <».t>t :t~tl(laGU1d 1r~e!it$~~ .'r1int~J. '·wb,1,cl1na;'fftt ·t10~'ufr~:rQd

$l1'b~(tq'kr~lt~ tlJ It~il.,1n'I·' ·uL'tattme~1t.t~lr ·SQtlt.ft.Fo)'k; .f)1.~tf{1:reJt' ;~~~·h~f,rtftS~f!llr

SI.l~1(1$ A:r,$~t."~ CQ1~lrttif$$'(tr '~l!()doQ ~m(~ lt~ttH,1~!11 .~~l~1\ta ,(~,t?'C$iJ~itaJr"fr~~jl!a, .!:·or 19s,sn



and ;wt1i~.llb{t;V.,beerl1nolu.d$d .itl ttl~,.j~IS~.S·6 ~tt~ltel$!,(tnt f()~ tb~ '~erv1.G. 8:lt0&.•

,~'r.. .l,1ttht(t. ,i~ ~hllftl. J.I·t~j~lQW1~lg·~~·blll&·b;L<;)~l'

·~~~mr.f' :'$I,iOtlW!' JB"~~~~._~j~i~;lfI(lnr!1"l1l~~"~~~~~/ollIIll1t;i:jl;;ltfll~~~~"~.~NlI:'jIi'l.lfiILhMH.IYfI~HIIi.~~~IJJl\l.\ll."I\!i..NtW"~'·

.' '= 1~fU~~ ~ltW{~tfi~" ri'ltiit,,:l:AJl~ou.n't,oi~w~t~·~.,·)
1t'r'&ct '. l4~n~l f>.t~ WQ.t;'l):'; l'ligut; ()1t¥n':t~ .~.()Wl1e1'~a. ~a.r~ll .1rt;: :tncu,t·t:t(1' t~·t»·t
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