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. . ' I,.-~ .Jlreet:~i.~· t;.l&'t \fOl :·'!•.:- i~ thtt'i.~t t'r~:l Qf :t.":l.i~ 

~tittd:;,: foe:tt~ r ~b~ 'p:~~~~ .w:,l _f t lnlH l U1 • ~tOiXl ~t~. A ~(.!:J{,) ... fq0t hlgh. d~~ 
bad t..~· oo~utlt:ty--o! ut:ot.i ~:- o·n:.r:-_ ;.j JOtc .. :r.:~ ~.e~~~!'~t-~ .tri··!:n:keh t. 
lt1...""tft· ~rqtoi.J.':.~~ ~~ll\~ 8'~~n;, · ~aciid be ~tilh(!~. ·1n ;:~~;·U~P-~ 

_:·'th<: 1rif'-tnri·~~JP ~3.0\.fil, F:lii J.. • .!'<!ils2.t-l~ t.o ·~.q.int;.~ th~.~s~iJ.l~1;:r. · · :; 
· ea;>~!.t\-y~o ':'!1~ - ~'1-0d ~.t:.~~:. - ~.~ .·~'lfai-~~.;-; .,t-.1~ -i~::~~e.rt .vohr:.: -~t~r-fnati~. , 

l t.- 1 ~ ~~U<JSr,:~ . '!.r~ det.u:i ~.:.: :in tlr:.e Rt~t.i/'. . . · · ' · 
.=. .. • "' • 

.;.· ' . 
"" •

1
;To~ lt5•ist .1fi 1:b~ r.ri~~:~t:ic:! ~.an 1!4'~ i}est:gn f-10011 ~j~ . 

ut ti~~ lA'~ . d:&te~ D;J.tt~b ·fiJl• t-= -·;tt-ill~y ~·ctio.-.t.e:s ~t t,"'J.~ ~t .,. 
, Drfl'\ r-tte-1: ~i..~>i~'~1:v· ·i'fl_~ th~t.at.· l~~ w~ -~~·d!r~r- Pte- · 

, 1:~ Q.il:f!Y\t~ :1Ji~~~ _b.~.- ~~lJ;-~· ·t~. thtt v,to1~~ . ot Denal~ ~ -~1.te . 
.; .. ,. .• • ., .. .. ... ~ ( • •. 4 
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:a~tt- n* ~~~.rtt ~ti~ 
~;.,..,..;r. t' . ~~<i~...__.-
~~~~'~4-

A l"C<i!~t ·t-.bst !.,'qf'l~ d~11.ftn ~.OOi iitl .. i!U.~ To~-tl~ ~rl.l 
C~~JOO ih'O{}~-t 'b~ :pl'0J;~'Xt ~"l t.1la D~~~ Qtti~ ~ ~~ Ltt ·~ l>i~trt<tt; 
J~~~i(i; 1~-i'rtwi' ~ oot~~;r --~~ :%1,)5f} .. 

~-.... k~~1-~ li,,;,..r;-·f,t'fl 61,.,...,.;1; '1:-o.-....~~..,.... ~- ... -~-·-- ... -,.; -il.rn-lf;!.,, l"·"u. .. /rr .,..,..,..r.o. ~'*~4'- r~~.,,..,.vU -.,:,.~~w~-..;;~u. .J::.., . . u;.~...c!t ~..4..~~~ :.£. ..... ~!; ~ ~~-~t.~~ ~ic~~ 'i~!Q .... ~ ~U;:i\~~"~N:~~~ 

nf !J.'O;.iX<O ari'e ~~i. ti 1~ t:hl";-;~)1 ~~m.~ ~"Clt~~ o;<; S,f.R(~$(,1:30 ~~""i'&Ylt 
~$ t_;~.;A:*FKi £1T;.~jld!!~ll,j· C!i t;J.~i;i{ff.; l,., .t.J~~ -~~;:r0~~1~~~-ft f·ctt; ~e ~ll if't'#~~W,ff.~i,_gn_ 
~t t'~X~Q;j.~-Utd$EJ~~~ ~'~Jt<;i.n;tl.~~ f~ ~ll ~-'l ~itll'i<i 

tb. ~ l~COlri>'J~-.:,trl>i~'t't tl\~t ~¢~:')'!~$:>~ ~~;r~~W11 ot dh~1l'S:l.ct1 
~'tft;tl~ir~cr:xrt'tl tiu.r:tnc~ cot.mt&'i . .;~rtioa b'$· ~Jl4~ att tl\e it@ Y>~ft.:!'$ ot -:roo;;r..:-o.ed. 
:fl.t;tit ~·t th~ Diz.tl?..li g-t:~3;'tt 1 l:J5[j Zlin~'t 1957" Mt1."di11\~'1 t'!.illf:!Jl&l"n-0 'tt'e$1 lfi 1 f'()() . ~~; 
wi.tJ1 ~u~~.:'IJ.l;;d. :flmr Q2 8~000- to l.01000 cfa (t;~Zfi.~ tlta m.-o.u~ ¢: J~,. 
Jv.ly~o -~ A:~~· 

~ ~ ... _--.'l'>_' ''~,f?- .k'\::,~_- f.!,;., . .!t'"""'' T$,!-.n:rl!l ;j~-{·~~1.f~- -~----_,_ .... ~ ... ~-... ~t-f...,...& A .J>r:i.4L~W ~ ~~~.,'¥.' ,w-~t.~~-· ~"~~ .n.L~w ~~~~~- ~~~ -~ @V&·~~ ~~~ 

~te;t1oo Sf.t Gold C:;.-;~~ 1~ Pl''>tt-s·~tlt~ oo P~tc 2.. 'Ih~ C:t..'r'l;l,.f.l!~~e -~,a t\bav-~ 
·1~:1 D-Sill- ~l,'t!%; ;pl-~ti~:t$red m~ 1..,2130 ittlUSN l!~£i1 ~· t1h:Vml~ i~ 

1<1~-flticrtl.- o:~ ~'t~ fl:t~:;;·~~J. £}5!'.i!ir4..~S :.:~~t::~un. ~ttr< Dt~~i., lmieb. i~ u~tre0-o."ll 
~ tittt der1~ a.ite~, i$ lJ.'>...-~ttGB... At"'iii!:rr't.icr.<l i!.Z ~~ .. .11ea t{} tt-1~ ~i:0r 
~wM f.XhO'I~:n ~ thl~ 1~!ll:U1vci otr~ c~lmP~-~ indic~t.{1!d,o; ~.J.J.~ ~ ~~ 

P~.P~~d !:'m~ ~~ Of: ~.t'..:.\G 1/2501 Ot/0 eiu,ted. if~ puhll.Gl~.d by ~ 
U, s~ G~olo-3ie~.1 £h:~~~y. . 

E't~1lr$ t.t., l~ofl (h>cr~ ~t:l':;:t -w. J.:1', Dt'lr:tend t4 .. lih!s cffl~ 1!!$!>'l1~ 
a, t1.~M~ inttp·~crt1o'!'l 'ti".:ip Cif t<'l1{'i t~e;r-1.1. Cw.ycr-it !'roj>ft{;"t 'h'"ltt~~ .in. 
tif~t~r 195·\1. :£l;m:t;~nt. ~~.::.<:tze::~-!$ :er~ tooir tr~val. l'\)!f".::Jl't d~~ 
C~t~bC,t%." 26 j l$f5~ I ~ Wl0t.ed bal.O'Ii%. 
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.u::ii1.c ~ou..."'rie ef tlte S;..witna. lUve:r x"tr.noff ~t this ·t;ime: 
of '!Je&.r appe~ to 1Ja fran1. G:t'OUlltl1Ja:t~r- P..nd scr;1e gl~eial !:1~~l;t .• 
l\pp..·'!.rt.Y!ltly; d.Rrll:JS ,Jrtl.Y ~"'11'1 Aw:,t-zt, the :Prin.ci}fH.1 ~o>n."'ce 1~ 
glacier t~elt;, Outside O':i: fu;,; ~c.aiil.£1" moGt of' the ~'U:'$~ :l~ 
ve1:y fJ..at, with hvntL.~ o£ lakes causerl by d.c'!?m£Hiiou5 .lef't 
w; the g:J.&"!iera receded.. CCI'Je:t' corui~ists a2 m:usi~eg (r:too.a aui.l 
bl''uah nl""' ~~el')· .. ~~1 t~no.'l.-a (mo!i1S n;nd bt"'...toh· '\Jit~b.o-;rt rn1ell ~rater}~ or ... ·~ ' . ., ... 

f;')(),:;n~ J;m:.-a,ll S:pl"'Ltce ttt."ll."t he'illl.ool;.; Y>tootly v.ndel" 20 feet .tall~ ~J:J.{i 

t'itk"ll~ birch tre-es, also mostly under 20 feet tall.. ~"l;r..itra m.'ld 
lll"lllilk.eg hav-e :tlv~ ca;-jf~ity to &.c·tt-un l>a.:infflll or snor.rt'~;l·t l'tluo:t'i', 
Cf.UtOL!g e..'\.'tl~e:-.,'tely long lug tir~s., Ct'n the ar.;re~ly high ~:i~~vatiOti.l!i' 11 
the a:.:•ea. :La either bm""e rock, !3Cfn7!~ of mxiclt i~ sou:rii ~~ll{l, so:.<n.e in a hi(":',!~.l:r 

fl"tlet.urod s~-:t.te 1 o:r is coveTh~ ·ny &"low aril. gl.acle:r•s.. I<1.any of' t;he :.ur_.,l:x·ua · 
lo.ck sl!.t"'f'ace otrtlets, ~ile other lak'IJS have small l1o.'xt.u.ral (:i'l'tt·l'Jt15 l 
ecc..tu poiltt:I.ng to C~:t"ell;,.,~.l'y lang le.g ti4.-es. Stl.«e~t g:r'a!li.err'<:>s :for 
th.e l'lOUXttain a.:t.-<cas ~ steep; . .hv<'{-c·'rer, gltwicr.;z :i.u th.is ru"0a com .. 
p1e·ta1~~ fill ·tb . .e vaLl.e~13 dolrn t;:) t.l1e foot of tl~~ tJ;)r:.'JJ:rtalil~" 1Je1~ 

tb<.! at:remu gra~iient l."eCQIThe$ :e'l.at, 'With S.. "'le'r'J l:i.nJ:t,ed. ~u:c.face CC>.tl.; 

t:J.~1.;utint_S e.;l~!·ao- 'l:b.e·l.~ l"!.fla rtc.rt b~~n t;inw fcrr a trtre:f;Lf:ri."l.o~? !;tel,ttt.t~:t-n 

·lA" d.,g'li"e~Lop :tn tJlis m"ea S.ilWC tha l".;c,;ssion of t.he gl&clex's.,. 

~~~~'le :r-~enroir er~;:. abcP?e ~ie-ntlll D.$.i1i is ·t~lt!~;' 1·1.$.,b ~ t~ 

.QOO~fcct d.a:m l:t~ t11e cap:al:r:l,.l.:tt~r o.f eto:t~mg v.:ex 5,CrJll,.iC~~)(; a(:::~~~ 

.. ~ ... ~~.+.. -i-_·r-1 "''""'ll"' "l:P"',··''>'" ~o::.r:>""'"O{~.-. 1~.r"f">~ .• """.,.f"_'h''">"::':'.·f·~ ""i-'."'""l·'"'-~-e- c·'(''''!i~ 1'"'" .~ ..... ~ .,.t...J. ~;1 .. 4.._ t;!",t -.!-.....'.&1.._~-4 Av .... -cs.. i:' ""-..a.,. ,_...,.. ............... ~ QVl-t, .......... ~~- ~~v·--"':;r .. ,.'-" .............. 'J.... ...... ..-

t.rt:l • .lized :tn con:troll.L'13 the inf'10'<1 t'lcsigu f.lood . .\' mr~:.iDg 1:t p(;ss;:roJ.e 
to uti 1·!ze e. l.:'lin:f.zmJ.m: Ca;t)tlcity ep'iJ..lwey~ This rw...u;:.-.,s t-.hs.·t :j,t "'·v:Lll 
be necosS$J:"'.f to d.c:r"i:'le a ma··;::iL-r,J!!t :prON.!.ble 70lt::Ic?>~ flood c1..;,cn6inr{ 
over t..~e entir·e s:vrl;o.g and sur~· rnno.:ff r;eas6n:' ~!.:his flr.>-"Xt ~r:tl.l 
ccn:wi$·t o:!. ~p:dng s~mw:tt ··J?l'~ su:nrner g1aeiai. melt. Ue lx~l:teve 
that, :t.~a:tn w:1el.er su-ch conditions l!Ould ha.~ro l:i:tt.Jf~ c:J:'fect on the 
flood volt%·n.e since glacial mel·!i..- onowru.e.ltF and t~~era;tliJ.:"e ro~i:l 

the all ... ~...Mt fs..ctOl."Sc 
11 

St1-eamflm1 records. The follcrwin.?; <llBcb~ :t~cord.s ~·re 
av~la1>le toi ... ""sti~ams in"~t.Ee Susitna Iliv--e.r B-~:tn~ 

SUBi:i".n";. lli"tCl' at C.olr1 C:rcek; drai:1.1ege exca 6,160 ~~q;dP...re. mile~ 
(apr..rox:tmat.':;!ly); period. of :r:ecord., /illgu16t 191~9 tb.rougn 
September 199.3 ~ 

Su.s:t:'cna River near Denali; drainage area 950 square m.lles. 
{r..J!.i.xroximately}; period of record, Hay 1957. through. 
September 1958 • 

f;~le~an Rive:t•.11ea:t• Pa"4.3on,; d.l·ainEgo a.-rea 280 square nt:U.es; :l?Ell'iod 
of record, June tl'l .. rougb. Sepi:.cJ.n.l.-.cr 1958. 
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· ~:h1lt~id.tm ~-i tcmroo:~w.-~ ~~~.. ~~ ~ riQ-
~~~~~-....~·.-..-~"""'-,...~4..*'"~~~ ...... -#0 

:t~i;p'it-.td;:loo u:>."' t~~:t~lttt.\:>'i:ll l.Th1<A"dfi :to.:l" ~~ti~!t ~"it.~m th.tit 5w~1tl$. 
niYt~r ~11"1 ti1xr:V"IJ' G'l.d. C~t~k... !cr::tit.&o~ -o:f Jli1~oh ~~tia..~ m:.~ i~ 
"t!M:U:\ ~~ ~h.~dil ® l..'ila;~~ 2v 1~t'Jl'i.t5 -~ mr;:®!t Q.f tlla® ~tsti~ ~ 
~~~>"10 t() 20 j"fi;£,'1;.$. fJit.'S :l®.gew..t :t'f;1;;:}ord i$ ~ ~t~$ ~!.P,..i~ 
tit.m ~ ~'"rlg..~rtM!r.tt'e ~~{)A'~ i~ July .l';i:ill t.0' ~* 

~-... - ~ ...,., ,jj,. -~ ,.....,.,._,~ tl.«+>~t ... _.... . -- .. .M ' 't~ ... ~_,,, • 
. ~~~:.?-?~~-~~~~~~~~ ~~~~--v·~~ J...~ r*'V '"~~~~¥.\J~ 

j:;.,•~-'"__,.,.,.......,_ *O'E":'f" """""'-"" ··~···•-'·,.,,__,;! -11~1~~· ~~~"' /t.,.,-*''~•" .&"""'"""'""""""'+v;-~ .,,tic l';t<>~~,if"~bll.:t~~};'" ~).j!i.F w~~:k"l\sft ~~.i.tJ.f~t.tr.t~v'! ~-;, t..l:il~ :i.A-Wa..,.·.,...J l;t\;...~~~~~.f;i;..Ji.~~@ ~\~ 

~J~~~~ !~ms.m -fJt. 'hr~ t~~tu.t~ o1 40 t-.nd. 4; mta ~ ~~~~im'l 
~W~ll't C.if 0, 75 ¢Sti~~ fi'f'..m ~00$~00 -p.n-~G;i:.ol'.!$: .cilf tl:t.e t\;:nali hy(b;¢..,. 
~~1~~ ~~¥"~t"-:l:rotW ~-t ~~)~ ~~ i_t¢:a~<:tl 'tie~-YJ'l!f. 'th,~ lUnt~tl:r ~ 

~~ t:::U.~ st,~'t1.!.J.n. \~.JtU.t't j);:ctliil~· c~·t·te.r &'1-t~ t<F'~ S~1t1tttlx',g -~ clc;tJ:J.grt 
i;lii$1f~l.tr-e ~et!l~'lC~ ir,"' t;)J..:er h;:f{tvo-therrog.t."t~• Jg~e,lill'\3 -p:iro\-~0. :e;..tC;r:;e:~11t~ 

tu,.l. l?rr..:~m~:i"'.f e~W1Jll'sXM ci" tlt<;l h:.;.:d..Y'Oth~:~.,~rsr-atr~'ic 'Wit-h th.e x·miD1:.-"t .. 
l'~J.Yo.;"l1;,~"'l1$ o~ th~ S~t~ lli.1."!!-!t1; r.,~ Denali ~Ed i:}.t~ !"~e.;;:~:::.t River 
~~t~ h"t~~ OOiiT.~A ~¥A. ~l"$.~Th'lllt, A 't~~ f."!...o'-3 ~~- esti,l~Jt>Sd 1:.~0-:'1: th~ 

~~·.u l:i..}~2gl?Ck;~ (~ p:tz,~~ :1) ~'l{t 't;J-r* l!et ltyr!,.l'{1f)~ ~C'Wi1l~~tc--dt ~li 
l~t. l~:y~1. .. 1~·:~r;~1~tt ·"'11~: cc~w~~x-a,J~ 1:d til ,!~ll'.!: lt~rd;l~¢1.1:ie~~l~~J!l5 t;1~1<1 -1~~:~ ZoL1.ov~~ 

i';'\·,.tt."'-""'io. ("·•~+·t:--;jftf;G(' 'f~}'t!"· ~!;~~- 'f:•'XJ! C(:~tll'l:~ & J;~n-~''?"~t-"'13 e;1• too• 'J<)~j: . tr·n!•.· ~--1'1. . ~~~cr-.. - ~ _ .......... _ ,....., .. ~- · ··::.J;.,._ _ .·. -~ . ·;.v-~~~"~-~.i,f'" .. ¥ ~- lfi.. .... .;..;~!"-~"'~ 

~~;.'l¢.;tY ~:!(;f:l;'\'!,.,,r4 ~t ~ n~ ~il'~ 

~t~e ~:-~£~~~~~~~ ~c~~t -~; ?J:rr~1~ ~.1l! ~~~·i1;t~ ~~

b.bU:L}· ·ta~m~~v.l'~il. 

·t~;¢n -~ •71Cr~tJ'~·~,i:_ c..ott.rc~~tm. iimtoX" c;.~ lOS (h::,"flt"e•;,. 
-t:l~xft)lli.if~;.·NtL1:. VSi11roJ :g;_ .106 ~ ~001 tV~ il:~~!.~&.~G'» (~ff# J 

t-.~' ~ .. J\:ru~~ l,r, t1W.k$ t~rw-it-1~ of t~-t~ 1~~ ~.-· 
;tn'trcd~ a. 2""€!2~2 m.;J 1-wt\F.J~ tr:.·:~~t':t'~JCjX!~ ~d :W~ 
,....P."" •~··..- ...,.~~ .... --t ..... ~,. +'~~ r~~ ...... ~ __ ,._ ·:t---·~-,_,., . .....,._4-- ... ,.,.. o .• ~"""" 
~~·:rs li:, .. ~.~~tt..u~;r, -v,~ i.~:Y ~i..l.~ w~~~~~"'-~...1.-~ ll-W~~w »· ·. 
fil'Iti?- ~'4nt~ l¥3" ~"ld the:ii w-JJ?/.1,$. 4l''.. . 

J'~ 'bt~)~·',.t.!"~ ¢,." ZL~i ~fall •1-.Jl:':r)· ·u...~ -- ~l"~.t~ 
lWl'ti$ b~ Qf it{};;' 

,.._;#, .l'<i'i!:{>-.<11~- 1... .l .. ,...;c...,._,.~ .. ~ 1:,~~ ... _·J .r.-.e ""'~ ·"'"it> 4~~ .... .,.,...:,.--<b, ... ~. Vu. .4"~;......~\P- ~ ., ~A-\.t.J.=~~.r~ ""'·~:J~'Q:~~A. ~.U~ -~~-~-~~, 

~·~ ~- ~Uo<t$# 

~~> Jtw~u£~t 1 .. 4 Subt~-t 7;~.1 f;< 

'b~ ;li..Jgoot 5...8 Sa'btre,c:t 42~ 
c.. i;;ugtult 9...-1.1 Subtr~rt. 1t3j). 
<1"' h".~uat J.2 ... 14 Su.b"c~ct 44 q. 

~·t; _.i.U(~v.ct. 25~pt~~rfo.er 30 &.l"btl'~ 45c 



Q.~rt~ ·~e ~ tl!!:~l~ ttt~~ ~· 300 ~-*'$ ~ ~ l,i 
rt~ ~'C~U.y f.f<.'b l~OC.:'a u.util. Jtily 15.; ·~ 
~~ ~~~ij:~ ~·it lll1f ·99~ . . 

·~~ ~14.~~~ Ctt'!J\Llllt~. lsy thli'l ~ ~11;1~~ 5..1£ rth~ t!&1 
!Jl*'"t~ 3 $J.Q~ trl.th ~, ro-.J<';.t"d~~ ~'\l..~~fh.,. A t"a$2~hl:y- f;;l'X~ ~~t:t1l:C""· 

·du.e-~i® \itt$ obt~t TD..0 wo ~l~O.-\a off v:Wa di"'.~~"l~ ~' Jt~~ ll~1 
n..~ Juty 26..cJw..)-.i£'ft. 31 a.."'\l 1~li~'l.t<tad t1)J.e to ~"'..rot~t: trm l'f'"...iu..'i' ~~ ·t?:t~/ 
't1v'i~i~ wtt.*'t ~"'itxl~ -m: !'re<,tt:Pi ~ti~ ~~t):rdrul .s;t ~tl.lol~!Ytm?+ :U.~ 
·~t~h~::t"' ~~;tar~., '111{;1 h}~~~• ol; tll~ B®i~ Ei17a'!f .a.t ~. t~~l¢: 
1.~ ·~ ~h~ (J'gl ~ta 3~ 

Tn'* !l95"f. rt;t.:~t .m;. ~ ·~ !JlDt.~t~t ·~. :t~:t&f'~ 4<t ~!o@.'t (Jf' 
th~ ~ ~ ~~l!"~tea ld.t~ the t;:r..e~t£*-:ton o£ ~. f~"Y>ft r_1;!! .. ;,!$ ~t t.~~ ~~~ 
·;,..,;''t'\';.t ""# ~.~,.. .. oJ< *"'f.>"'-" p~:.,.r·'t .. ,. "'"'"·"··...,_~ .;;,, .... ~ .... r ;r,.:1v. ttnd *"1.-,,. .......... ~···1· ... ,"""'-. 
~:;;;.-*'~ v~ 0!~~~ ~st~F- u.- .. w ~ -"'l~ .... a:..."-"s~ 1:~~-WA~~~ ..,v.;,:t..v_l- ~='r~.,. ~~q,..\.~..&t.-t&·~~=~ 

~tl,y ~""\\ l:teg:tr.\!11~ ~~"'t 27.. ~<t h;;tdl~-tsph. ot~ thfk ikwit-t~ .laiw~ 
~ C~tl ~k :tn :e.lOO' fJbow':!l (;:.<ll; Y.UttA) Jt., . 

~:v~ l9':J7 ~~1~r.l pt'nrta~ t.t;~ ©r~"ty ~>'M'l .r::r. t~rt:.b,\!~ ~ra .. ~ hy::~.cy·ifi 
{f;.~..§;.'ih {!(~!Ut$'ti0'4~l c:r"'it.el':";t.lt ~-r";.;l.L"W,d. afX~" m t:,l~:~ e.rlteJ_•;t~ .~ 
C.cu\~~t.~~ -err4ive~~1tm f~to.r v1: :lOS ~t'-~ ~Atltjtl to en~~r;.,~te !l1$Cl:v..lr_£;~"* ~£~~t.1~et.. 

f:.rt:lil ~~hi-el~at{l!:<~ d.a'"~t.JP. C~_J;t::r:ally ~ a C011rV.fJJ_j7.SiOll £-ec_1;Q.;c· ·QU;lr\?iHJ il1<i;i'C.4~l11S 

1;~~"? ~'!.·~!; r~r:;tc~ it~~ -tl±G t~~~1"1~iu~ ~!..2~0!1 it! etmert;"J:ur:rJ;ett !~ran. r:~il~~t;:;$: 
ct.: ~-er?~::t.;i.il J;rga.:., t;ti~- ~~i-ra ~r~~ w:t ~~4~~'C;lcr1J:tc~ "'~~~--z; 1;~~~a ft:J:t~ c~~s-iF~;t 
~~.}~,-r~·1""Wt1.'/~~-*- _Lt,t~~~ .0.6 Tp;~:f\·}~'1¢il' z~ro ... , -Jf!111{ta~~- .:f:-}, .. ;t.; -~~~,-1:;:'\;~~t:.rt'it~~t¢\- iP 1::.!--1-~-~ ~·';'1-.0!~tl~,~~ 
~:;; .. ~ .-'1!111' ~-v,i.:;:t.t.,#. ~ . .,..,....--.. ._ ~ _..., ~~":P-~ ~~- __ _.t::; . ..,... ,'t'~ ~iid,.~~~ ~'·"'"~~..,..,_ ""'...,....i>_'-,:m """'~~, .... ,.F.f~,[,.._,. . .::.o.; .. ~f'"•o•P'Iiol',..Z.,c·.,•~Jii: 

:t'~ u.tJ~1.:tze ~ St~i tn~ !1:1-:.ferl? dAta that It'~~ av~iJ~'bl!:"t j .~~'1 ~;r:~:i:f-<:ia.C:i't 
.f"~";:'<"""'''l"<f'""""-!···~ '"'.rr -:~ .... "'· ·~ -t-.,t<i'. ~ .• ,,." -t'"''-""1-~w-..+< 4'h"" ,.i'<~{'-"" .p_,~ o~:•.,~- "''-?.>.ct:''""'""''"~' ....'.•. r::. .... 1"' +'..f·"N'IJ.f-lo.,;ii.1-"'0$'J~~-~..t~.;:~ !':'JI''\),1' ~'~ ,.t,.,~~-~W~-ao ~~.lo¥~~-"··+"'t~ ~ .,.~Ol.....,.:-~ -;~A-~~ ~~ -t.,-...,.._·.,-.t"C:;.. :{4: i;.;~.~ "~"V--."'-'\--l,. 

~ek ·~ ~tri~d, i~e eo.r:t.vtJr~i-on fe_et-~ -~~ ~st~d ,.~~4 ~~£a:y Cir~.~c3y 

~ tu~ ~~~ .. ·ro~ a:1;)d tn.e s~1y ~¢"~:tial ';1'u11! .. ~~ $it Dif:[Jilelt 1<.->ere 
aa:~t.W.c-ii to l~~'l: tM ~%~ :r«tio t-o~~ c.-thcer ~ &ii 'tr~4'-~SI r;;t G·ol.a Ct'"C~~ 
~t.-~ ~tJ.o a£ -~':l~ l$5'7 !J!ay..St-pt.~~r' '"'"01u.m a~ ~.old CNe~1 61 5J:;,]~OCO 
~.:·i':oo~to t..1.a :t:J5li ve;lt~~l' 5;5-Eli-,.or» 2e~~~t;~~~ l. .. rr.. <:o:l'&~· l;X~· 
~--v~~J:icn faetOj;"' of lOS 11~ :tr>.ttltiplled by l.fl"{ t~ gh'*- U.~ ~· ~. Si~~ 
~i$,i® i~~ for the· 195'7 r~~ ~Ur'.fP.ft'., · · 

A 1}~'ttt11~1..e: h:/d1:~'tl-t~ of d.toob:~: ~t ~nau ~...G ~~tJail 
~~-1i.Z ~ er:t:ta.t:oia g1:w~n l1l"'eV1truJAJ.y nth tt~ ~.r'~:pt~i~;n t~ tc%;~:-z"'m'•"" 
"~"l"'"'-...,._J!lt f"""•- 1 ("J~'7 .,...rtr'l ... ... ........ <'o·•l-p_ . ...,.& APA<'Rto£>-~.t ~ ,tt>.,.<""'""""' t'•il"" /:.,-.lll '"'""""""".;, ,_.tj<-"'>{1 
~--~.:t.-~M --~4;..: ...,.,.,,. ,£ ~_...., ~- ~~i..h.-$U,W ~~·->?.ii~,_.,...Q:.J,.\..(~ ... k~V\i..~ """"·~,o~ ~ ~ l¥'M.h~ t,;.,l!,'lf"""~~# 

~~·· t;t~!ted. l.l.;:td;t"'O[;r~ ill tmo'\.'ll (m m~ta lt... :itl-el'~ is .~ 1~'1! tl;t,s...,. 
¢:1:e'f}'f!tnf!;j toX" the f'll'H't l!) WJ<}'S Of ,J,m_:e, but ta:..c Mle.rV:¢ o-t ~~ ¢00..,. , 
;pt1t~ ltyc'i:t"'.!9'.t~:p1~ f-:ttu ·t.~ reco~~ 0...-'\t$ q1.U:t& W.::1.ll~ AlthOl)Ch ·~ 
1"e'ccr.t~t e.t l\;;m"..a.:l.i iS iilCan;<,z,leoo dvrtn3 t."'!e fi:ra:t; ~:ot ·etr ~TUT'..ct 1 .. 

~* itiache~.:tne ·~1~ue ot JiJ./{00 cfs an JUJ:W 7 ikl published,. a.ud it; 
ear.. be oetm !'4\':~t t-h~J plotting crt the hyc~ at Gold .Cree~ th.at 
tll.e~ ·~ C"-"'tlUiC1~le fPti...~~lt lt®otf dJ.n:-ing t:!W ~t of !~y ~ 



~~1,. d-~. Oli~~..4lcy~1.t'!i~ ~At ~ht:..>t~ :titt~ ~ei:t?!:r~..J.~ ~ t~:'b:t 
fi~ti~ :t~:t.n::h~ ~ p.;:rS.O't!~ 111-:;:fc~~~ to t.i~ l9$S :¢u1tutf at ~~:t 
~- ~l~..:t b:;t tbi.5 1Q~~~w~;;m oo PJJ:cf.~e !tt 'tJ.:t~ ~.;.'Uti~ r.ts{ll d:td ~ 
~~ v, ttt~chaJ;:tt<!; ~ o:'?i~t -~ 'triit )l.."tj'.il!.!;h~t. h!:t~l~ ~~oll. l..:b.\':J ~~~~t tn 
3"-.ily~ lt. ;tz, r~:t:btifiJm~"t t,b:~ tll.~ tlif'f~~"'lc"UW~ i~'Z ttt~· Jt~ liO:t:tiooii! ttf 
·t.t,~ h)'d1'-~1~.Jl r:w i:l1~ ~~~, .l95a t.~:~ l:-J:Yr :t;:t.O.ic~i~ tlUi'bt il-1 ~~15'7 
i.~&l'~ '~ m£:Lf."t1 snC'tf ~~~.mr..!.l.~~Q&~; in. t'i!tl\'i; l0"'4e."¥' ·ele·•ttt~.-:<-:;i,V!l..~ t;h.fA-'4 in 
l9~~ A ~«"'i.U'-;;·ta·t.:~ ~tttf{'r;:~i.cn. :f1'1.C't0l" vithllit;t111·~~~ eo:l.rmidt-n~ v.tt.\ 
~~l.;r Ju;-w '%tou.1tt li..w.;~ tll ~- ;,z.~~d to t!C~ $;e¢w~~~~l:.1 ce.1',;;.1J;;\iJ:be ·{t ~..lX'O .. · 
®!.~ti~ ~ t:t'itr 19:7"{ .hyd.t'~~,tj~ ~~ 1~"'!it1.11i A w~'Jfi~ :t:>~~te tft~;,_\u:i ~~~:l'.;"l~~ 
wit.u 1Wtttd Frt:ttd:t.f.1t~~ ~f thi~ t::_..1'N!!; h(~~~"~2:t +.b.~ g~ n,~~-ac~t fJ£' ·:th~ 
«t:~tpti,}-4-~i ll:rt.t:mgrerit! t.tM.;1l ~ ~t;r;~:cv;;xt l!~tdl~~~rh o).-~~ 1~l't;~ ~ru~ 1:5 
ti..l~<:lU.I!h !{,'{;:;ytc,'i.l.U)~~ b)" -tt~~ US.~· o.-t ~, -~cnlrti;.~t- c~",~l~-1-oo flt¥-"t<:W :!.ii l~.f$il 
!liltf~l:e:t.e:.q.-t ,j'J;.m.tif.i~~tion f'Ol.'• ~ih .. "Jl;Jt.t~ .ru;· ~ e::;r.:trlt~t ~t.~ .{lw:fJ_,"<r·C~h t·:c:-r' 
t~1.~ ~~~~X.$tllt~'f?~ ~t~il~tt:-· I-t jjj a:t.a~ lh~l.:iG'Vcd ~' t~~iJ~\t~~t~orlS 
.-u;,t;,~.i;li"J~d. -l''f;YT:" 'i-;hi) 'H)"'~1 :Pdi. 1(~~"! l<vr~Y.'t~'f;151-st~ ·~~ 1"\.>~""'"1 !l-.i"$ £1r"""'"! ~~1ttl~ ~;t:-lt*~_-.-,.., tlr~·¥ .,_ ........... #-'.* = .. ,.....,.. _.._...~!t 9·"1~ ·~~)-,W .Jf.~-v- ~-"<t'" _r~l":',. .. ~;;:>:~ ~~~-~ 

t~ 't~~~ 't.!i~ C\~t:Y..rl:>aii,iCZ:f$J~ i4~~~ ~ X,X~i~ ~~\let' t'tt;t ~~~ 
~t~~oo P~:t~~~· · · 

tr~:f 
.:ru~ 

Jtcy 

~f~ f~.OO {t~~y t~~tU..~tA f'Ojl ~ ¥$77t"Ji$ -~~ tl2!.btWK.;~{t ~.it 11eK"J~~t11 ~ 
~ fitf;I;~"'t:t\~ oolt±ut-;; tE!r'~-a~u~j({, f.ltttW~()'! u.s~ m~ cl~i·~a. c~v~L:~4 

~- ~.n:s..\.~~ v.f t;ht,J 19~3 ~~ 'J.957 tx:t'itl"f~;;ph~~ ~.ui~ ~"'C-esa t.<tta.1t5i! 
~ ~/' lft.,...,.; .. ~ • .,.; .,..........,.,.--,;r -e ... 1-l.·h ~•"" ~"'"""". ~~ 1 •"'K;'"'' "'1";} "J· rf'...e:-. ~'t ..... ,.,...,.._.,.,,.,. """"'""" 
~-.~ .,;¥:Si:J '¢-',S~ .. .:,... "'""'"kl.~· ..,..,;L .,....,. """'"' Q'o..;e:r.>q<;<,. ~ , !I:,;,::¢/ ;;.,;,•~- .,.. J. :.J'~••c~ ~{;j,.,lj;~"'~ J. .._,,.,_ 

l9;;r( ~~ 195'3 j l~l;~~~t'i.~l~~~ A t'b:;.~iel'l czq;rre~iCiU f'tiD1.>-o:2 v~~ t;:CJ(;~~~;r..<>d.. 

u~:l'lg t~ a.o:tit c~ ~et'd. ~~ (J;is. o.d..jtt~4:t. '1:01! ~- ':.c~il2t w~.:ir:;.~ 

~"bJ!~ :for the 9 ~~~a Qi.• reaoxa.. ~t. t.!Old C'i!e~'-lt l:mtl 'f 1 5!3:tX< OO(J ~N~:t"~~ 
1n. 1956~· ~$ ~ :t .. J!5. t~tj t.® GoM. ~-·"ro~ ·r:d: ,.t;,524,ooo oor~~ 
f'a~ i.n 19:ft~h ~~1:tt.ii:(t:~ th~_ eoo-;e~ffiio.n :t~.ct.or <.~!: :1.06 ~wtez-Jlirle1 i'o~-· 
1?)6 fo'J!! l"i>n~.J.i by l~ 36 ce;~ lf~., i!~ d2-i11>if.'~lil ~;J(t ~Y<l~ th~ lXmG.1i 
:l>@~ ~:ti"QO ·-will lW: ).,~!io. lltrJ<aro i-,.lle-a. ~~i.ltl.th 9;¢ t.lW~ l'f!il£;-lit ~¥! 
ti~ ~..li i~i.J_ge, &t ~~s~.~~t :ror t.a.u me:m®~ in a.-rea 1ma t"t~ 'llG.illG 
tll.G ~t!O t:f:l t:'.iea U..1JJC~ ~ttl c~· th~ r.~~~iv-e d.:t"ru'.na;r,a aretUI_, J. .. l6~ 
~1-Ch.t mul:t:.i).'JllOO 'by JJ.t4 ~v-e ·St C@rlert.U.art fa."!t<;? or 16'(. ~0 toi~'ll 
Y¢11.Xlll$ f1f l~f' aasoc:latttd w:i. th a eonven.io."t :ra....-oor of 167 -a.n.d s. 
~®f.!Si®. c.a.w~t. of 0 .. 1~ 1~ 66!) uf'Jl ~?- Vh1®. li'ltiltip.lled by th~ 



:U.1 vittlit:ton. to ~~~ (IJ,:tQc·t ~J;,'{~ ... r-~l'.!1tli'f ¥YJ-ltm:-e,. t>aoo :tlmr «r~ 
&t~~ ~titl ~'t~1~f ,:·~tWt~ 1~1 D~1:J;g}{l. r1~1l·a 1->f!;S~~ J}l.a .. r .,JO:ll~~ ·1.~frtt i.J:l tJ"t:~ 

.~!;s d:;~~,r v:~~~~'){I~~~;)~5/:~;-~~ti~~~~~:~~:{l~~1~1:i~~~~~:;~i::;;;~~;.: 
nf: 4~00J.(JOO t:.t;:t~~:toe .. ~-~ ·:ciJe J~9:;J t\~~;.vn~o :1~'':1ic-a:ttt~d ¢ibJ'fft\tt 2,0 i.t~J:ws 
·r:tJ! r~,.i-li rc~:~~t:l~i:

1 
~.tf; titl[~l·t:t<Jl:l "tt; ~;:~:1JJ;;-v~l,.C~I)Vf'lf~ •. !k:n?~~ s:t~""iti r;.<~~!"ttJ:l.rscd l!.:t 

!IX~~JJ!~~n~tla. {lt.ti~~t\l tti)O nltitltha -~J.ue~l :ro1~ c.e.lJ:~ct~~t1lfl. ~t,n;;; {1.c:c1<.~n teJJ,j:~rr~..!~tu.::etl ~ 
f.·~t~tV~:(':"~ ~J~rf7-~-i}1-_~~ 1.o:·)ij9· ;~ ':l~t ""~ ,.v.,.,f~~~t:l ts-~f_~C'I· ~t:~oi~¢~:""~""~~~-"~,1--~-;~ -!rt,_.~.;~, 1)?~)-~J.~~--~-~~~+ ... ~ ... l~_-· r.~~.~~~~-3~,-~ 
.,y,.}l'.,.~·o:i/U:;....II'.(;J ,..,~...,..z~·v ... _...,. .... 6V.,A' .,,._.'·(.... 2 '\,..>'•~.,.l'f .f;.,d.-&l ....... ..t.·,....,_..~._ .ft{.,,_~!j- ~ -·"'fi.~'<4'Tt;B'l,~-~ -T .. _,__,_~~~~.._-~•· .., ---·....--
~~~~'1l~ Of: l_~~{A>'t'a' :t;,~i.t;i.C:Sf~.J' t1.1~i; '4~l~:t:! tO!i~~~~-l~t~~t~":.,.r~~!j d;.~:t~l~~;;;z s~t: ... ~\f;Lttrt ~kl ~~ 
"f~.i.C? .. ~ttlr~f ~l~~J .. nr.s. t~)t:cr~fiJt3& L~ ~cc(f~~.u~~l 't.rJ7c llcr~1r:y l?X'(;t.!tlt:t't).l.~~~::cz:t. ~:t 

· "tllf71/ ot· ~~~o~ Clrxt;~-~ ~atn :ttt~l~'~.rxr~t~ ·""ilt:)J~:~.:~} t::rl~:dv""z.:tturt t:o ~~,t) ~Lt!e!lc~z:: · 
f!(J5_,0C¥J ~r0r*ft7~t 1- ~f~~- ,f~kl~lU ~;{} tlle t1f~-~i~3!1 f~ltxx1 ~~-(4J.xzE.: c:.at:~~~:~-. 

~~I! i~ltt:\,1 \roJ~t.~!f~ ~~~t:iJ$1;a th~.t~ l~C:V.t1~ Zf;·S73 7 tJOD ~~Tfl~~i:·~:tt~ 

:tll :t1~ll. of ~ ~1~lt·J?~t1~d t.~{'lUZ,;~tt*It;;i(J1l "£.tt~ -t~~~ :t.~r.t:tc~~r l!~.tJ1~€7t -f:LG-~ 
{}~?' C~A·~~!,J"..l't,jvrl._g '12etC 11:~:~1~~ot~]'_·;!:IIfi!i)::~;:~-,;t c.ri~t- ti.lC~ {~:~.;$;1,~}n ~-t·S-t;i·~:~;·C:":l~t.:·~~~~! :t·~~ ~:i1:~3 

a~.R~,:l~!f.2£J~ ti>-o t~t.k'r:t?t ~l i~ol~o:~t~.~·cthit ·.~YJ e}~~~:fJ:.~:t:t~-4~i t~1~ .;~~:J·:;~7 1~:;\~!:X;:~lt;~.a.z~rt (1~it~ 

'·:Co· t}(;4;~tr:~;.1 ~J:\.-lc~;~~;."Jx·ttc11r71> fl:J B%t(i<"-k.~~ (7:~.1. :t) :t~r.t;j: I.h t> a .·!.;l.,.~:-:;,?i ... ~.t.'J C/r-.:. \~PJ.'t rk:;;;;;t~c;b.ftd 

~'t(:~t tf:.J:u~ q:a~;;r~ttt3-0~ .!1;/(t~~G-!~~;h: to f'JL:;J;>t-!J~vrxl f~,t~~i;t1r }~~;L'*t:~:ti. l' ~~)'< ~)3 ·t~) tY~d11~: .1.~3.~ 

..}1.:!_~~~JJ r~:};i~;'-:~~~1~/i;-d .. "'~/tt.~;..:~~1~ i?Gi."t> Jt.tf>tr:~tt$A [!{ fJ 1.:0 "~ ~"::} 1 £:.~·i'yJ. J{) ·\,~(;.l-~1 5.,T; 

J!-J~tW-.:?1!·. rff. t;.rr;.ti:~z~~~-fl "'\-';:;1;tt!.!~-~ .- :lll~f! v·vl~Jt~~~ (:Ji~ 1~:1.:L~ e:¢r~zx.:..~~i-t.tJ tt:;;:~1:r\:·r~:t""~~~97J t ~ t~,1~~ 

~?t1i.~~d. ~::t'~~i~l ~j~;y~ l til;r<..~~.f:}~ !<ft~~ 2r{ ;t S.~.Attrt':l:l~~J. {';~~~;;;~!i :tl1~·~t;~~~!;lt~(~ <)l~fl0~-u:{t~<i 

~i'~17:1-:t~ }~,i__:~:(.: .•.. ~- fY.J ~al~t1iril 1~\t~"1\ ~:") · ~t--··~~·y,·}.-e~l~ tu:;-C~I.At:. t:t:iLnr:~:;.~~ (.:(;~ ~-S"f-;iSci;~ ·tilt~Al. 
..._,.-, -t. ..... :_ .. ,~~· ~~,~~ ~~:.~::; ~~~.~.·,_-.:~ •• f __ ...,- -~~ 

~J:.i!ee1~t~io:.1 c4;.~ l~l,;:_;~j£f~ Z7,.- ,~ ... :.....a, 4-:·/: ~;-~:t -~fl \>~~~") 2?3:;\J,t)(~) ~~.:;~1·~1-~:~-to-

~,li$ di,)~l-if.~ wro:~U~(S (;z.t!,t·~;:;:-~·~,;~1_ .{?;i~\~~ 'i~:~ ;tG 5{5 'f:~.il~':j~ ·t}:;;~) C.(t·,-~.i)t~i.j} .. trC :t::r:?·'f 
~T,;li.~;(:l. .1~r>'~m:t:Lt~1 t;,I'tl.-{4· h~~t:to t~.f) l.-~-~, tilo G~:ilJ7 diocli:xt~(~t! va1.J .. ~ll f\)t.' 
~1.~ 19)7 ~ti'i:tlrt~,; !~!1 ~~;t~OI:u.~·~r-ilct.ett ·t;c:~tts· t!.i~~1·G:1))1.:tr:r~t. t~Jt ~:t~fj- enrl· ;~]$; !~~$i.Ut 
:vs~~.,:rrtcd lm l:;J.m~~ l .~.c.~~l~~JJJd f::'"vc 1-.~~'~ t:W tJ2~ ~~i:ft:~~;t:~lca :l.:n,;.rla.J 
d~oi~rtl flcctl i"o-r JJ;~~J.i -~ 1$.1S;eo 

!~:n;-a]..(~)~ Cf1~:J:l\~3$ e hrl ~'"it'tft!i!£:~~ C1~t;.'~~- of" t;Mz:y:,. ~~~~.,..~ OO£rb.(?t1~~ 
'-~lrr:te$ J;b!;-Uti~2r;;~~7~Cils.imt~l· -l~J.t1i{iCW.J:JJ.~J.~' ccr11{.:.~~t;J .. ~;: tt:. t.:~~ fh;.~;~~t;:m. 
fd.ve~- i1-.~~=~~r~:-.t::;¢ J . .i?, !X't~(;~$~~.rr·;;~~d ~· l?l::r~ 5 ~ J'sJJJ d;r-r;~tltl7 ·t~le o;rto~v.L.-~3 ctuw-~a 

.1$ c~(zltl't{::11t~il- lpy i.J:x(~ fJt~sJ.~C!·~ f(t'\cc;~ nt. (~<lld (~~n~k; l~:~:;ti- 1 ~~ ZJt~$:i~c11~ 
RiVer I1Ct11" 1Jcn~w..i~ :t95-~r ~ -:J!'i~ (~ZiJ:~ \:1:~J;.~4~~~ l..,.uno:t .. f l~:!:L;.ct~~ .. c~lt!.lril' V)~··~.:;l~~.iu 

t2.w St~i·t\1..!:% l~t~~~J'tit 1?£t:.Jin £4~. :t7Ji:.1:tcstt~~ lr$ tJ::i:l 1:)5} x~~e:"~'}~~<1a 1S aJ.Zct .r~~t1'!i.1. 
en. V.Lctr.; 5 ~ rl:\KJ r~:>i~:rt.a rJ.:i~m :i:Jtl ~leLiP.;,! ~~ 't1'~1~ 11.r;r& ~:.~:-o3 .. D~1ed. " rrl·l(!.oL~ 
.a;.~·t· C):Jpp:r~ l~"':t{Ot,. nc;tkl~ f.J¥.dt!nlt ~- {;zi.tt.li·tr.~ Ptivt:~ UUI.2J_,'* :1\)J.h2£rtx~. 
It i~ lY~) ... ie\1C~ tj_IOC*l ~~~ a:~v x~Yt ccr!'J.~~~'t)J.e to t.h4"! f<W1.tT~ I-tt\~r 
l)Vzi:n. HOlltr'l~;)I•, :1. t v.tll 'bcr ncrt.o~'l ·t.tm't the dm:.e.\gn volwue :plots f'..b('i->~ 

a C1J.:!'Ve that coullt rJO m"m1!1 t.hrov,ci.1 t:hcse !.JO'L-rrts~ '.!.2\w c:<.u.'"'.re a.";l tlt~ 

;L.'14:lca:ton a volntlt! o:J: 2,Tco,o;.x; 4-!Cre..,fc.et. T'ne dosi{:;n vo-lu.t:n t:t£ 
.3 /(al, (Y.)l) u.cro-fctri;. is .1& i~ 'binea t.h~£r c:n:ve101"'~ c-u.l""ii"G vo.l;.:.e. 

~ ... 



f;.¥f< -~i'<'lt-....,. ~'-'-*"""·"'A .J!!i:Jir 'l"-"":"'t"· h,.t~'l-;,.ll!'~-i! ~; .,O:,_..,..¥.J!Y;o:.j-# • ..,.. ~~~~ .. .,.~ 
. .. ~=~ Vi{>i,~·~-~~~.w~- ~-¥~ ¥~ ~..1~ $~"'-.~~ -~vv-~-:<.,~~f-..J!' --~\;J~ ~'J,;~~~~~- ~~~ 

St~ lfX'W~~~l ft).'C t-1~ C~:.f~.:! 1~"0-.j;!t.t'st :11.~ :yre~$A.1..~ Ct~ Fl~~ i~~ 

~~ e.m:'"l~ ~t.~·ld;te~t.o$ m. !~ dl~ohv.~ oz ~5i<f.JO ef$; :e~ 1:2'l0 
~~JP~~ ~lt;;>n.. ~'W; ~~"~~~Wi ®il¥ C.iscl"~~ .e:t· 'tm~ ~~fJ..o-.r ~~4:sn 
~toed.~ 3Cl!OOO ~:!\i.t i~ 1~2 tim't.S 'thir;. va.'U~·- !~Q ~i:.'h~e ~a~ lf~ 14:(} 
~~~ ~ ~;,}...~t.~~' ~~4 ~~lt\:t~~ f'tj~ ~ ;!..~}~ ~if~ ;f'lq~'}, .. 

nrl"\r~.l.'J3.'i~1 tlttk'1.c~ ®rttrt:,._""\:J.•::!·t:ior.~~ ~l"t!J. -~ !~ut:tte:t~ 
'r.~r...--..·~-~b~--~~~~~~"'j':~r~~....,........,.,..,~.....,.~-.~- · · . 

~~~ flit ;tl'}k:¥ i}ttrt~\.1 Cl#.~ to &:ti:<<~~:rpt ~- t~qu:tlt!!J{t a:r'Ai:"t.y~;t~ ~~ 1:'4 it-t. 
ll'.Otli r~J.i(!;~~~-;;1 w"'aC~<o~\t(t~ &t t;h:1.i~ t11~ ·t;<t:; {WyeJ..o]} ti ~~h~ti.q. :stm:l~l· 
b"'·i"-$1..::~~ f'o~'i" .f·~~ f!o_._·.C"~".,;,""~itJ ~ XtJ'•:t"',.·· ('t.f.~ ;ti<"l(">Q;-"'?"'::;. 'f.t; :t;;! i:.\:-A 1·-f l!>'<t.n/t ~·."'-""--"Jt.;;. "b.,ro. ~~tto-s~ ,.,. .""t"-~~--"""'·~· ~ ·w~"j' :...J<· ~~~ ... '-.'Jill~.,.,., ....... . -...... .... .... _ ....-\j.~. ......,.. .... =~ -·~~l;j ..... ._.... ,.,.~~ "Y~·-.. -- .;; .,....~~, 

qf ~~~\;:0.:-~1. t~-.!a-:t~ cu~ ~-tt~il.ah~ ~t L~l"UW c.~ oo lUted fc~ :tl<'~'(!ort.~-S£~4~ 
~t:trr.ate~ u.~· a.i-v"tilWiic-4 r¢1!"tl~~~f.~t~ ~w n~m'lrr;;n: ~?:.att~~ 1m-~ v~ 
~, .. roo~%~ J.tmf!# 1.i< JD5't.- E~~ ~·'lt""~ ·t,..~:m •~ e. ~u.~~tr~a 1!1~ 
~~ i~Jt).(.;Q ~~'t l0;-000 ~ ~~ f.i\~1 Ju.+~r M{t );~(! ~ ~t~~.r~fi 

H" S. RIESBOL 

/ 
/ 

• .J 



.. j"Y .I >!- ... .. .. \ "'"~-
,. - .. 

,, 
'I ·H'; Il~ 

Ul'l l TSD :::.fA1 :::-S DCF'M~TMEi-!T o..- ( H E I I'~T~R l OR 
•' 

'• .· .. ' 
HYOROG RA P H FO R '" ' 

• r- - • 0 

" J .. 
l• I 

I ,. 
> 

'1' 

-

·''" ( 
' -

- l 

•' 
- I~ . ..-

" 
-1 

,. 
'• ,I 

•< ... . -
.J 

,, PLATE 



• • o> 
.. 

>. 
.-. 

~- .. ;: 

.. 

·.' ·--. 
• 

. ' 

J 

'l 

·' ' 

•.; ... 
.. t''.; 

\, 

J • • 

.. .. 

. S(:AL[ 1:t"'.000. 

·'· 

, . 
Rlljli4• . 
o~, 
: ~· 

. , 

·r .. ·.·. .. • ~ ..• . .. » • 
\,: ................ ,...;.~ . ....,.;~_,., ... ...:.~lC:: ..... ~~=-= .. :.:.,::',"-"'' .....:.---'''---'-,-.....:-:'' 

• 

DEVIL CANYalt PROJ CC r -ALA.$.-A 

DRAINAGE A REA MAP 

.. 

... ' . 

... ; 

').: . 

' ..... 

; 

· ' 

.· 



HYDROGRAPH 
!Semi-Log Oct.·St!pt. by Days1 - - ·------, 

March April 

Jl i.,.er at 
Discharge of ----------·--- _______ c ... lt Near 

" Jum~ 

For 19 _-__ File No. ______ _ 

· July Ausust S.ptembel'" 

PLATE 3 

9 
s 
7 

6 

~o.ooo 

-10,000 

80,000 

~o.ooa 

10,000 
9 
8 

7 

6 

&,000 

2,000 

1;ooo 
9 
8 

7 

t}OO 

500 

-100 

300 

200 



HYDROGRAPH 
tSemi-Lo<J Oct.-S('pt. by Doy~ 

Ma~h . Ap~ 

Discharge of --·--·--
ltiver ot 

:. - c.,.k N.or For ______________ 19__ File No~-------

r
------ -----·-·-·--·...--·-----·-
------------------- ---- ----·--:-:-·--:it--------:-·--::---:-::--·-::-:---::-::t---.:~----:=.-...0.-:-:--:::-:---::::---1:----:---:::---:-:---::-:---::-----:t--::---:--~--=-=------:-::+-----------...--l 

~ 10 IS :.!0 25 

9 
8 . 

'f 

6 

60,000 

40.000 

80,000 

110,000 

10,000 
9 
8 

'f 

6 

5;000 U) 

1L 
4:,000 u 

- .1 
w 

8,000 t!) 

a: 
<l 
:X: 
u 

9,000 (J) 

1,000 
9 
8 

'J 

6 

500 

300 

200 

0 



... 
.. 

. -



~ ,. . . ..,.~ 

• • ~"'- 1 

.. "-) . 

. , . 
. ; 

{'~ -" -.. ; . ·'c .. 
"' 

J . ·' ., 
"' .. ,. 
" " . 

• 

. · 

'• 

' ,. .. , 
-~ •. 

ft·· 
'I 

.. . ·":·. ···~· , . ... 




