




- - 
1ns;ream piow S t u d y  .t-" V t e s  ................................... 

. - 
Suppl efieneal 8 i ~ l o g ; c a  i : i?jar;y Q u j n t j  ";ji 

and Q~~ai i t : .y  !j~;~il?y S i t e s  .................a....I............ 32 

Geoqi-ai2hi c Code Loca ti cns .............................. :I. 1 





Ccnlp~ter Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 

bj ~ / ; j g j ~ j l  )Ja;er Q a d g t j  ty Su p p i  ?I~~?:-:I 1 - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and  C y z i i i : y  5 t i ~ d y  53 





2 .  

1 em. ~ ~ . ~ - ~ ~  d vv .c !dfji 1: 5% creek !dace- ' .; edge and heat 9.1 - 
s t a t i o n i n g  map ............................................. 

Cro::.-seizj o;ia? pyofi " /e  of  bij 11 Creek ]cvjei- ~ o 3 r - h  I La -i.ili I -- ;-til-js@ct No, 3.43 a ~ ~ e e ~ a ~ ~ ~ ~ s a ~ e o ~ i ~ ~ ~ ~ ~ n ~ ~ , ~ a ~ s ~ i ? ~ ~ = e a e w + ~ ~ e  



2 4 ,  

r f- 

I s ,  

25, 

r ;  "7 

i i  ; 

-9 - A n a ~ r o x c v s  f i s h  p e r i o d i c ?  ty cha r t  . . . . . . . . . . . . . . . . . . . . . . . . . .  J8 

ACFSG geograph ic  l o c a t i o n  syscem . . . . . a . a .= . . . . . . . . . . . . . . . . .  42 





a s -  . . 
t,-jmva ience of' [ { ~ d - j f  ~4 ien: ;~2~o~~ . - ;  and l ' ~ C ? ; r / C ~ ~ ~ ~ ~ - i ~ f i  T" 

& g* . ........................... Ct-ceks S t i y - ~ ~ ~  -1 sgbs'tj-ai:? 5 ~ 3 1  es . . . . . . .  







yi. C , -" 3 *. 9 # *- P? A". ,F c a ; $LJ.t-:f J; ,~ -*j li%l,,j :; Greg* .-; 















&.:- " "  L g i e  !, .~7  1 7  (-J!tJ (-Ci^agli~ . dl;.- a 5 it:,,,, . - l A y r a  has becci~;c a focal  p o i  fit foj- i ~ i ~ , j - ~ z ~ i n a  yec;.ea- 

i - 8  . ~ i c n a ;  a c t i v - i  t j e s  ( 2 ,  - o.  .> , f i s h i n g ,  hcn;-ing, boating, n i k < i n g ,  cro;;- 

* . .  
, /  , ] , i prjiii&r-i:t;; i because o f  LI $1- d r 3 ; ; ' r  d ? . s ~ ~ + ; ; i ~ -  ... ,.- 







-.-- 1 - -  
1 fie ir1.i Gd'e reach  Mas  1 oc2~et-j 4-5 y o a a  ~1 I es ap j t r eam f r o ~ ~ ~  the 

Parks g h w a j s  Bridge. F Q J ~  t r a n ~ e c t s  were eS i shed w: -chin 

t h i s  reach ( f i g u f e s  10-14). 80th c ~ ~ i ~ ~ o ~  and p i n k  sa-lmon 

i-b ; c , , ., area  For spawning. 

1 ,  I ,  I j , , pink, c- 

- - ,~  <%-. ..--. -.-*.--" ' I  spa:jil l i ~  t h i s  a r e a .  







; A) 
i 1 h z u d  i l in 

higla bank 

r g *-*- 

13 a- t a w  i 





i 
F b' 1 ! 1 pin 
"-7 / iJ k a i ~ , ! ' i  b a n k  

B 
VtaJl(!aket-'~ E d g e  A&$ 01: 

! ej3 $43 July. 39''Q; no f f o w  da te  













f? jq R 1 7 3  N - g D I % ' 1 ' A N @ E  I N F E E T  



















1 
h,) (; ;: rj p f ]  1; 

I talj--la b a n k  t I 
$ ? J i i ( ~ f ' ~  Ed(~{j :  0:: i; 

F 8 
1 t$$ -i 2 ~ i j i y ,  .t 679; nd3 f i a i v  d n $ ; t ~ ;  J 

Y 

I 



35 
!-$ +; Q 20 p c) r - 4 -sL .aa! ti r 

v? in. 5Q <j {) 

- . - -  p P1 b" $"\ -;- iP% El, 1 fj 
a.s 2 - i  e-,: :,, k2; a ~3 &-- , , *,, , , ,-?, ,, P R $+'I "*, :,rJ F t-# 0 ;r:'"c C""" .-, . 5z 'r- r - ~  "" -*a e,,) pP? Pi C Q [< E !( $3 h3 A 6 T C ~ Q ~ J ~ A L  1:) $9 f G i  0:; j!! - ,L  if"", 7" d ,:djs A I xl 

(2 !!~+i-tbcal f o a l  aqtjajs 2 h o f j x t 2 n l a f  $a@$)  







.>, t. \{;zrpy - ,", tc2 plk:dl,j?(;ds ~~~~~j~~~ f ~ y  t j ~ ~ ~ ; ~ l - j j ~ ~ s j ~ ~ ~  GI' t,!?~? fit[2F&G ~ p ~ g y - ~ g / ; j ~  

I ""1 

!- I<) (,-: a 7; '1 (11 f.1 5 ?,/ f; 7.1. c+ 171 + 

-, i. . -i. . 3 ~ ~ ~ : - i ; , . n c ~ : j i - ! r >  c:;f !>;>i:2y..a: Crxcek ;ii.i<j P:irrh(?s CjS. ip$. ;  
, . a t -  - *  e 

-ir .*_ "1. " ': ,. -1 r[ f - 1  $-: r\ (1; (2 (; f ("> 1; \ -  5 !- i., F: {3 ,..I\ !., 5 [ ; (-; j 7 )-) $AJ 7 h--i - 0 b.- L, ' \  . 





, - %  " / '.- <,,,-* 
i i.. ," 

i-i 





















S t 3 f - f  ,zages :.iere i 3s ra'] ad at 
..J 

i a.e faci7 s tudy redch to moni stase/disiharg~ 

~e' j~~. joyIsh-i . - .c-  ~ ~ d g e s  ,- ~. )e re  placed to aciomodate b u t h  Tow and  h i g h  ~ ~ r e a m  

G f ) a k d -  ; i i - ,qe i - ead i i?gs  N e r e  rpcorded 08 a d 3 j I y  l-~crsjs uri:,zsc ~-+!-er s%!;.ud:/ 

, = 

;ir.;j t 4 . j  i j  3; oy-e.eqt?d ohs2rjjat-j an, Addj tj cytsj s';~,?. reaG7 qg.; i , ~  .-a r e _  *x l-- 
6 r\ C t c, 

, . 
cgr*dewJ j p l i ; : u i a ~ e i y  ? e - f ~ y ~  arid a f p r  d j s i i c t - ge  c;:2";i~regjegci E G  d&ej-nljer3 

- ,- 1 

I , .  -: and - j i  L)ie ci j ; c h s y 2 ;  cacj f . 1  u.:f;uar[?d. 



.. - - ~ a e  ~ @ ] i " ~ , v 2  Lic,.7-.i- i { ;b?  t-ai;: $ias 2'; i3$sa-! by t z h ~ e l - v j  l,lg A * - . ? i i j  ~AtrLL'l ;~~ 2 ,~ t - j  recojcdirsc t i l t ?  

T: ,.+A :=a s -J ~ e ; i a ~ ~ s  .#;. - qrglps -I" Q 2 -  2 %  a:;d types 3-f' 

- t; 5, + .;'a =% .:- C 
3 -:. r ;  ~ ; e  " e r e  adap-zed ;-yon the rdod i f jed  Went?~ocih 5c31e 2nd 

Q'9'",-j!q>p'i "j 1-1"'1 Spy,-..il c-! - p"-  ,P.C 2 WL., --ib LLS - 7 I- - I CLS3L.a (Tab le  5) . 



!$';T(Jg] "! F3  ~ ~ L ; E ; ' j ~ ; k 2 / Q ~ , ~ ~  
.,J L# .,- ..," * 1 ___ , , __&. _-. - .-.- X.-.l-j.-.~~.l.~-",~~* ,-.-- -- 

c I :j :# 1:' 0 (: <: j-; 1 - -i Fj j )"I ;k ---.- ---.""~- .- I * .  p a  
.-,-l--.l -c. i--.----- 

.- .. %- 

I l l  Q,25 - -/ ,30 

















-.- 
l a b " ~  .*. 7 i s I?> ,- jjge cjf p ~ - e d ~ ~ ~ ~ j  i-iaii!: i ;~bs i ; ra to  c'i asses obserqged i n  the  tqj 3 1 ~ p j /  

";i .. " ". p .i" 'j cJ L J ~  %n - , . (:reeks S t u d y  reaches, i 979. 









































-. , 
\ : t %  

--- 
,, : 4 B-- 6 : I & ~ C : ~ ~ - - F V ~  ir . $ A  i i  i q t j i  t-. I C ~ c ~ q ~ f - p f i  C . i r  I I [IBER)?\ T ' ~ ~ ~ ~ y " p q j - ~ :  j(j; 

-- ". --.-- .- - - -- .--- -- .- - --- -. -. - .-- - .- . i t .  - . - - 



St2nda ra  c a l t : g 1 a t j ~ l a  - '"This $;).;e cajcu:z.@jofi of  .the ~ ~ ~ b - j t a ~  1 -- -------- --- 

area n i t h  t h e  jcjne Pre-Foyefico F a c t ~ ?  (2PF)  equaS\ to ( a  ;( b x c ) ;  



--- jhe r ; j x  souy.c?s of h a b i t a t  r,u^je.abj-!jty c r i t e r i a  used j r !  t;h;l. denlonst-a- 

- ,  -< " t-jsi; \ a / [ , J 5 ;  af ia  ~ y s - ~ s  a r c  i - js .&y j  be]ow: 
e 



6 - 
t -  - "1 :]G d e ~ ~ t b  2nd oc j  3-kt dai;; i.ii 1 :\obi< sz,'!r;;i:r: habi  sat i E 

I i - "' 1 '* c r e e k  (b;atsjo-ci 2nd Efige! "!9;l8) , hild i g 7 h ~ i b r ; t r a x e  

d a i z  on cpl ; ; Q ! J ~  saiii..ufi i.\?+Djtat, i r i  'ti<: Creek; Z E C ~  













;: / "- ""a 
2sJ t d Lt C c ~ r ~ p t  L .  . J * a  I' 7 

ri ;:; j 7 ;> ,cJ " " '" - %. -. 
b* .d : +. . \ - l e ;  j L j  

:;&/zs p , L: , ,,a , , 1 1 

;-] 9 / 
'-1 a d -  2,. < plJ?yzyAs 11 

,s (7 <-* r- b 4" , 7- i f 
..i -4 1 iJ 2 l'f2L,c$a j.>~/ 

r] (3 +/' 1 ,.-+ 
~ , '  , , Lj Peters I t j  









< ,  
-!.- a i i e  :, . s~d;!;? v ~ i ; i i - l t $ x ~ - q  .-fTcrp * p . r - : ! s A - *  ! b ,  S U D S  c.1- 

\_,l, ,,$ Y ;  i i ; n a  f " . f ~ ~  Ck'f',efl.&., a \ ' "??f ' " -L 

2 ,  - 1 P "  - 
-i , ! ;  - ;?; ir" ,,,+tt, yj L - J ~  r;crijj tr-j; 2nd -pya-jnco in - - i  2 i d ,  i . /?-<i~ c n i  1 e c t j  .ig 

"? , . 8 .  , 
6" 2 $: 2" , rii;; um<r>d i - /-J$? - t ime  ions i~ i i ; ing,  arja r;amp"r[~ ; i f fort: rr; L, b~ i n C i i k ' 3  . .. . .-' ha %. 

.> . e * " , - s ,  fi3no-;zhc2~ ~ j s a d v a n - t ~ a g s  . . i l l ~ ~ ~ i ~ ~ z ~ ?  d a t a  gaps and /o r  6:rr.Or- 
F -- 

bi4!s,i; c h a t  2 ?;/draui jc ~ f i o - i  .4 fleer -;anri 1 j a y  w j  i h  j nstresjn r 1 cw i nu?;;:< g$toi  ens, 

. , v;ar assigned 50 t h e  p r o j e c t .  Wi thout  t h i s  teci;nica: inpaxr i t  wzs 

3 i f - f - i :  ~1 t t;-i de.iermine w ~ ~ ~ t h ~  5-j & s ; e l e c , t j ~ n  and re la ted  a c t j v j  -t-i es 

a s s o c i  sred idi /-,ydraul i c da ta  cc"] 1 ect- ic jo tkdere p i - ~ p e r j y  exe-uted. 'rhesa 

;,rg/-j;ins car; minjn;jzed jfi f u t u i - 5  sttidies if suf-f jc j2f i .L f i i n d j n g  j s 

s e ~ ~ r e d  empic;y a d c q ~ a t e  nuig!.,zri, of f a1  1 -tjme exper.i;.iiced personnel , 

+ f - c 1 , 8  , .!, ,,aiiibg . a t ,  : eas t  b io io i j i s ;  2nd hydraui i c  2 n g i f i e ~ y .  





1 2 .  \her? i ln i izuz  l ii.easurelrei~ ts or read i ngs dri: r e c o r d ~ d ,  they 

shou:d be f o o t n o t a d  w i t h  a n  exp i z n a t f o f i  a-f the ciy-csmstsnc.5 

+ c  - . - 
,u r nsure the d a i a  :lji 1 i nsc be mi sxdken 2s b e i n g  in 2 y r c r ;  



* ,a 1 ,  * ? . -  - I jm-i, Led 7 fir~rm;~;? on ex!  5 - ~ 3  concernj gg the s p e c ! ~ ;  spd- jn i  39, 

,A :a a il .? i? pi -/;;c;jt-~ti(~i~, p a s s g e  strearc-fioyj requjreinents of c i i i ; i . ; ; .s ] ;v  

'7- " C * - and econorgicjl i y impor tant  -fi she  ifie,z datca a r e  i f s y  v d . 4 b - i  5 2  

! ~ n i i . - ~ ~ ; ~  ~1 ~ ~ ~ c . i  ncj and rJeve1 opmei-it ( 'c;;ces and hej-inz;lr-W&i ch 1980) up' , L  3 i 

1 ? .? (? :p : 
* 5 (IG f.; t -~<;$-a w-. ! ; >au 1 Bo\jee ( 1330 b)  , 2nd ' q fp s  L-. -... a r d  ~ ~ ~ - f n e ~ * c ~ \ ~ i < ~ ] c ; ~ ~  ( t , 2 t 1 i \ i f 3 % - j  1f. j  t h a t  

- I +  ,~i;.,~, L. rz;air.rcefiis for i; particular ~ i ~ a s * e  of  ; f j s h  spec:: 25 
I 

8 :  - h i i i i ~ :  i . - l t l td be  de;c;-ini nea ~y coi 1 ac,t i i i r ;  and a n a i y z i  ng campreheosjve s ~ ~ s ~ i ~ i -  

?, c>(m -. -c .: * a i ri a d d i r i o n  -La re3d raidl 31 1 per"' i,Ir,e.qc l i - is j*at iarea L i . tey -  
1 4 

a.cgye re\jjei,4~ a l o n e  i s  ~5dai:y adequate bec-uia dats and F j n d j g c s  

i:j!:ed fc;y one a rea  2re i:oi; j ike'],;{ i:c f:i].]y 0,- acci l ra tz iy  rci;re:z!'ji an- 

. . - -  . * * 5 

otf)*sr spec <j -ia 1 i 1 oca tl i ~ f ]  a 21 u;riul t , j i; i -; y ~ ~ i j ! j i ; $ j ~ ~ i < j ~ 2 ~  t.i-ld i i i  

. - e  " .. c- s 

5 p . i ~ ; ; ; ~  daxa ~ - ~ j j ~ ~ t ; i d  fc:y 2 p a r ~ ~ c u i a r *  .kjas;, Q f  c p a f 3 r j < l j i i f '  i ; s / - ]  

i 'c., )i.' 
1 , 111  ;1 i p c i  i 1 I c p - . . . j;a L ~ "JE  i d i j i ~  j I i.:~j f j .1i i . j  i.,!tiz:!* 

*. - 1 oca , z j  ~p ~ ~ n i ' ~ ~ ~  ~ a y - g - , ~  b,. l i i [  acialysjs  i s  ccmyjec-cj p j  . ., ,"- %. - j - f  jijch 2~ 

, . a p p l j c a - ~ ; : n  i s  ,va'i-iG. 



. . .~ ,.. . . 
.I 4- / 

, , 

i l i  t , j m i t , ! . \ \ 3  j . , - \ ~ j i i ]  , . %  is!i- ' . i i ';; : J i j  i - i i  ~ v ~ ~ / ~ ~ ~  ; j2,j%f ie$j  0 f .I; 1 "i t7 j \-; 4 t B + l , f : s  -1 + 1 I,", s :; t . A < a z >  "* 

4.. L ! re L- 1 F'>las i i;ad\~e\-%eo.;i:"\ t i  
i i , a t- ,+, *. .r -i .-- % c .- 

\.a! C--L;tliCivCd i - j - j ?  ] - ; r f i i i r z t - i ~ n 5  o f  !"jsmi ~oroi: ... ps 
. *  . -  s l $ h ~ ~  (ire . i n 2 X 1 ~ e 4 . * j I - j ~ c ~ d  use the inoQg2;s ';g-j.~-??(il.rg;n{;.i:/, ,q "* 5 3 ,rq iJ '? (i. , , i 



!- -. <> i-J i- <, 2 3s ;- L,-- <: :-! *i ,'- $1 2- !fl, - - -- L- 3 L., +."; t - i , l ia iA ; l < : z b " a " C  k. w L t ... haave a ,CC?sS  "6s:) 2. ( :SI~;PQ~{+P 

;i i -c-  fli - -  ,--.- - ... . - ~ , j -1:' o i  , I  t2 y ,s g.1 -! 2 6 ;- \,q ,i 'r h t2 'r r-lp' 
. -- he: .'u brLli *--r$-,:-:-;;.:~ . $ i  , J L  .,,. i sn t b z  % i 7 $ ^ ; p ~ ~  .a .> -- b , t 'J ;+tc4-*-.--  ., ,I 2 ~., C;;. i 

I - < -, , ' , ,-- - ,-.- ; <; :> , 
3 ; E. 





-j'TtS'p-y2z~2 qjnlLj L.,e-3-, i -  r - i a e a  ca;;a ' ~ l l  ! . 1 - ' ~ 5 "  P ~ P - < - - - , -  nc LL., b . ~ i i ! i  i i! ./, 5 taCJe, 2nd S U F ~ ~  i ) _ i ~ ~ f i t a ]  

Liol~glca: con<j< tions id2 iyoc ndic5t.e the  gres2fice of apv ufiusuz*l  con- 

! * .  . - .  
~ 1 1  "i/j0k-;s ti-je .,.<,:,;GI; a r e2a  &-4dj t j a c a ]  afia 1vs-j 5 0-f j-";g..,- 3 ,J *a. C I ~ E Z  2 : ~ e  be:/ond 

- i T" ? scope (3f j~,z:jy. r ,qeref ; l r~ .  if additional fiindj.i-j can be 52curf;b 

g,-J chi43 ! Ga ?-e ?;?a , - * = . - 
4 i  a b" b;  0 1 cc.1 - i a  ; , phys] 2z.a i a n d  cherfii r-ai cnshi 5-5 xy?ihi ch 

.-. f-, ar; j f i f ] g e n i e d  b.1 cnafigei d j ,sharc f i  i s  ya.c~m;.~end?d - /-hat:  
Jb "l 

Ei 2 0 

i .  
n?i~i-~: ; : 'a~;-s j 7 n q  aijw*.::;. d z i  j y Fi 22~5 3s 2 .Fi.jr;cei cfi 9 f 

i 
-- L 

u' 4 3 

t i r s .  ,,,- 5.- tjei,~eicped fat- t h a  ,,, *, , "1 7 L),;: - \ % .  and 8ecei;t-i i j i ;  ('+rt:-e&s s tudy  
- 

. f .., C z n L l l ~ ~ ,  .'-. "a ,? 

a .  ., ., r ; ? - - ;  ; ( , ; - i  { #  .; & -  i 
' I ,  ,-' .. i )' 

~.; ; 1 ; , 3' : { ; ".b 
. , .A  2 \ . ,;,! .; ::, 1 (.j ;) :> <.: .I 1 

8 > , a  

















r" a 1-\ -. '- Sp~,i;cz + L* L e  t i  3 Gi,,ii d-1 i i l cs  f o r  i ~ s j n g  "h? L ~ r t  !+ i ; i~~~ r - -  
'I*-'--O T \ * ~ f i  ' A 3 U d I c. t4 Cr r c 

prf:gr3:1! 1;-Q dccer ;~ in@ ifis'.ri*-an; flo!.i :-icieds fcr ar-iia-i;li, i i - f ' ~ ~ ~  
? -  . i)ept. o f  F j  s h ,  )jj ".I d l  -[fc; a::d Parks [-/el 235, ~ ~ ^ , o f i t ~ n a e  



133[', vda ;y resoiiyces d a t k  f o r  Alaska. IJSGS - b a t ;  zopoys- 
I 

*" -*-em- 
.T " :\%.-73.- 1 ,  ~ ~ r ; ~ o ~ ~ a ~ ,  :a i ~ 2 ) ; a  

- ' - i I .- 
? o., r' a n ~  ~ ~ g e l  1978. New c a p i t a l  c i t y  envirof imentai  

assessment qy-og-a!n - nbiase 1. Source Di~iu:n;ifit 2. F i  s h  and id.ijd-1 iff 
;"" 

rX- -- Sj ;ud jes2  AaFhiS, S p o r t  F j s h  Djvjiioga raimey-, A l a s k a ,  





. ~* - 8  - , .  . - :qzfl\j ~ ~ ~ < J - ! l , ~ ~ ~ ~ - ~ ~  15 ~ ~ ~ ~ ~ e f ~ < ~ g ; ~ ; - ~ ~ f i g  stat;, + s d ~ ~ ~  a ]  - q ~ p r - ; ~ - -  
1 + e i L d -: -* 2 , y ~ , : b  ,,s 6 5  pya"" 

' 3  t .i.I a vl[+&"J S G - J I ] Q P ~  t;[" k"n,as p y a l f - r + -  -.- * a * - \he  aijthovs t6q;s!; to ?sp-i:;;.l? iy  t h a n k  

,., - 1 )  - 
* ,* 1- [" ri- 

4 i 

J ~ieckartc, R. Redick, D.B. \ r / a t s j o id ,  I-. Ep,g&j r q e , j e  

>.,$ j -1 -'j - ! 

i 5, 3. l o g a n ,  K. Andrews, J .  C";ark, C, Yanagawa, D e  Lehner-We icn, E e  
-- ~~i;lt,e!ic-i;, K. Ca:iqon,  a A. 8;.;a+nski , C* Reidner, A s  e i  ngiiam (AD~&[;) ; R e  i e  

H 3 qf -1 . Q %e S. Mack, and 0. R r n ~ j n  ( AD'PiR) 1 R. George, R, Brabin and G a  $01 i n  

i t =  I G Aj-305 ( [ j ~ F $ \ i $  \ e , P e t r i  n p J  

1 9  , , ( former  Chief gf the  ADNj i  idat2r 
=s. " . iqi2n5c;el-fiei;-i: S e c t i o n )  ; ney a ~ d  J ,  d r i  d g e  ( A E I D C )  ; arid J F n  orsborn 

[ , i4; ..dsti a .- Y. ; !it2 -I -. ton S"i2.e i j f i i v ~ y s j  ty, Depart i f iegt  of Cjyji arid Envjronmen*taj 





.;? 1" -ey 1 i i 
ra  e Id .q :-* \ *-- 1 {< j?t I.*.. &z a?.' ,.LA% """ 6 fi 

.d ec* i. t /-I >* --\%< - -- "7 .IF- -rb3 jl? 
zt4 :#L2$2 ,, .._. i ') i ;u\ 4 j Ls:-2.*:-,  \+ r<i --& *< .,-, ; !, .. s 

..--.*> 4~" >- -". >->- -> % s., ,"*".,.*k&b 4.-,,*..-- w-*&~-&az~-=.a"-" .&*.c- *-.=wz~-a&-Ms-*4d.,"dMm-% T*--=-=,=>~+*A.*>w"*s=s-*-~m*> , - - ~ , " ~ . *  --- -- - s. 















WA'zE?-DISCHARGE RECORDS 

."~E".;~;(s' ; .  - -:;JJti:r rii,5.-jl;1rg-3 r@car,!s C ~ O ~ J  e:<cep~:. t h o s e  f a t  ?!ov. 9 en A p r .  2 P  , :,!rich a r e  p:)or- - 

5t7.z 
&-  \ 
!+s<, 
4 1 i Q  

3-79 
me- 



E:<-lF,:,E:;iS F43R {:G?RE:;T - f i z ; { { i ,  - - 
IJA-CC3 TE!.:I?ER;lTtiRGS: : ~ / s ~ i m ~ r i - z ,  1 5 ,  5 " - C  ; J u l y  3; mnnir;cn, 4, iio.C: nos r  d a y s  Gur i r lg  +;inter ?e;-iod. 



7 - 5  P , S  
7 * !I 2, "i 
6 e t7 1 * L :  
7 ,% J * "  

R, S 3,fl 



SOE.. @ E L I -  S;REP- 
f I F ' l C  - 7 G C O C C  Z i.?APO- 

4TPEri,"l- C o p t -  r E C J , ~ ,  F F c S C  p ?&&?f:r NESS o 

FI-C~J I BUCt-  T s ' & ~ p l ' O ,  0 0 7  6CP SeBR Pigs'.; NirYc.Zir?-- 
i h i 4 7 i ; ~ -  eh;c- P 8 I .ycwoE~?;;-- tfy-df." (C$?_s i"G/i q # P i a Y F  

TTWF f~P6e6ilS fb-b jfn_Pq- e; $ 3  6 T U R E  (CQISB/ PER 5 i J$ 

:'ATE i C " , i . " ~ i  u t d O S 1  ( i j x d ~ i " ,  t f ~ ~ i :  f:l I O F G  C j  1150 i;L.r 1 C & @ r / ? >  C&cO2; 



kc, '? 

i5 .P  
1 4  
1 (3 . ? (. 
", ,.. 

6 1  7 

R ( S 3  



. . -  -.-- .yr;.i i < - Q ,  A[< IT': ";:-":;S 

P J I T c , G ~ -  
y . ' : , < e  : 

p i ; ' ; >  **:Sj 
' C *  , I I t ?  -1". 

: *5cj / I -  
;, t, , . :" ' ' ' 4 '  

( : 2 3 i - i f l b d  j < F .., 
\,!{I* c-:  

~ * . ;"rii*, ~."..tl"i.".,~ -> , , - + <. .% i- ",{ i" 
? ' ? 1  "jL. 3-1 ;- ' P T i -  r ,  ' ~ . ; ' - ; J A : ; C  c ,;-, c . r . ;? a c, -, 
- +  '"7 . , J . .  r J i l i l  ;). !-,;".- 7 " Pyt,,?Z:) c ~ : r i i r 7 ~  , " @ ~ s j . -  ~ ~ , 4 ~ b - t ( - z  
- - T . , -  , . ~ 3 ? . r ' , l ( ; :  ";?i,;" r!)r.;." ; 1 7 5 {  q;. :-. -,  , - *, ' f , ., 

: t  < . / I .  ( ! , j / 8 -  / , , - . : d ' l  f < l - ,  ':- t a h  \; .+, [" 1 i", . 8 ('"C,.! :>*. - ..-:., ,\,*: "?j< 1.) 
4 .. . n., 7 % ' )  4 ;  : . , I  A ?  : : * v )  5-r.l .-... - 1 $ ', - * ; i ( a # ,-e .* o I "-+=.' ; .,' -, :& ' t 



3 .A. y I.' . i "3 .Y  6 'J 
. ,L 
3 j N 

1 i.. - - 
A .  J 

1; T '. 
7 - - ."  
i. 5 

-, ,. 
3 -  "? 

13 . - .. - 
+. 1 

* > 
-. ~ * 

L -ii 
- - , - . J 



4 l i - , z>OZgg :lancy t , a k ?  Lac 9:" $ 1 '  E7"' l :J: iq 1 - J  ?>JC"; -.. '55~' i n  SEi,SE:.r S, ' JD 1 9 7 8 - 7 3  IO-17 . , 7$  
B 7 ,  

i - r ibh t : ,> : .?  r \ear st<. 3.1, 'r, y, , !?, 4 i;;:, + ~ 2 0 . 1 . , . l - ~ -  - # 1 . L  &. n*i...s ..a 
k' i 1 1. 0 +a Sus i c n a  3as;,wgh, 13 kps~r~l,,; f r a c l  

" .  c u i * j r r e  AiP F Z T ~ : ~  f4 ighwzy . ,> 3: un- 
s t r e a m  From :~t;acch, 2n.j 4, 5 t T i 1  S . ~ Q ~ ~ E S ~ C  
o f  id i i l aw,  



9 

-i* v-Am~;Tz 2 ; s p q ~ ~  #L>J;;,lt.J,ti* ;PC'- b { i , l f a w c r 4 ~ k  Z< 
I_+ &lg$b'QZ'", f a a s  j b S O " O % b C a e ' ,  i n  Sg% 213 1978-  39  1 I - 1 4  - 7 3  

parx_s  d i g h r i a y  ) ; ~ i ~  G ~ -  - . , 6 ,  ' F , l " i . ,  3-4 W , ,  ?.'iaeai.rllska- 12- -s " 7  - - 3 2  
. . ' .  

,l $ ;Z g ?$ 2 jb, q 3 1.; S u s i s n a  B o s a u g h ?  a t  bridge 3 5  Parks  
3 l g h % a y ,  C. 9 m i  downstzearn fpon 3eccp- 5 -  2 5 - 7 9  
";% i'? n %-. ;. a :(; ni  --. , 1 7 m i  E O T ~ I I ~ ~ ! W + ~ * C I :  a f  7 -  1 0 - 7 9  
' Y '  3 v $91 i :,ON, 7 < . 1 4  .. 

3 -  3 - 7 9  
'?-1,$-79 

" " 1 5 2 : ~ . - r  = 
. -'Q.>Q ,a,*..::C R i ~ e 7 .  1 7 i e ~ ; i i ~  L ~ P  ~ ? ~ f 1 ~ 2 g " ,  lang 25355934 j .1 " ' ,  i n  ~ b i +  

,.. - 1 .< - 2 5 . 3  7 1 0 - 1 8 - 7 8  
i ,arsen Say b z r  s e c , s ~ ,  T , J Z  S c ,  R , 1 3  W,, en i f i - 1 7 - 7 6  

g o d i a k  EsltmO; 580 E t  upstream f r o m  ~ - 2 s - 7 9  
i n l e t  t o  KarIsk Lake and 1 2 , j  ai s o u t h  3 - 2 8 - 7 5  
,%.e u i  !.6r5812 2 2 ~ .  5 -  i 9 -  39 

&-2;..7rj 
8.. $ -  ;" 
9 -  19- 79 

1 ~ a j . l l 0 g  Hopper  Creek n s a r  t a r  64" 5 3  "'34", % a n 2  1 4 7 ° 2 S  ' 2 2 , "  rZl; a >  I . . : 2 . 2 5  197.3- 753 3 -  1 3 - 7 9  bS .DO32 
~ g l ; ~ a i ~ : q ~  h% - qcr ; h - p  L,a4 - -- B ~ r ~ z ; . i ) ; - , ,  ia $ E i S N E $  k s s c . J j ,  

T *  E Y . ,  R, 2 E . ,  a t  dawns-tean ead  3 5  
cciverc Ghana I ioe S p r i n g s  Road ,  2 . 5  
m i  ups t reae :  from rnourh,  and 9,s a i  
northease o f  F a  j . ; * b a ~ k _ ~ ,  

& 5 5 1 1 5 Q Q  S t e d e  C r e e k  ;"sear La; 6 4 = 5 5 : 3 5 "  * : r , g g  ~ l $ ~ a 7 ~ * '  ,;. A -  "' i n  $E!i 1 0 - 7  a d i l j 6 7 - 7 1 ,  6 - 1 3 - 7 9  b a .  1 
z -  i 
A a- P ~ 3 ; r l k . s  ; e c .  2 3 ,  T, 1 ?I,, a ,  1 E,. , F a 1  r b a n k s  'g7 t j -  7 g  

S: ' a r r_h -S tz r  Borougi:, ;? f c  u p s c r e a m  firom 
c u i v c r - t  a: aa 4 . 5  on ehc Chena fiet  
p ; - i ; r g - ,  i i i g h g a y ,  2nd 7 , s  :hi nsrg?*.,east 
~f ? , ~ i ~ i - , - - .  w ~ t : k S  a 

i=nb:a C r e e k  n e a r  La: ( j J G C " '  - 2  i c b l t  , 1 -  -,, f ig 1 '"32' :i?" i f :  S>$Is f 3 . 3  
Fax r b a n k s  ;<; :: &. <: !: <. 

, + , , s a , c , i  ~ 2 % ~  2 8 ,  T. : ' J ,  , R, L E, : ? ' a i r -  
b a n k s  :4orri-+-S@ar BeL , , t~p#h i  at $own- 
scream end ';if cirkva:-t 3-ml 2 . 5  CII 
iiz.z.ila k l u ~  5 ~ r i r : g -  H-: id, 1.3 m i  up- 
j c r e d ~ 3  Ersfi !$lgwam 2nd + .  1 ~i 
; i o r r h c a s r  o f  F a i v + -  t . r a ~ t  k~ 

1 5 5 1 4 0 0 5  I s a b e t l a  Creek  nb:a;* e s :  5 . i i 3 3 "  ItjJ' l o ; ~ ~  1 $ T o  4i.i ' 5Q3' i n  :<EtJ f a -  j I ' . :-<- d l L  751 5 -  10-79 b 0 s !, t 
f , ~ a ~ o a f i k s  ' ;EE~c-  ..ek scc,:S, T .  i N ,  2 . 1  Y . ,  F;:;r- 3 -  j,s-,g t : ~ ,  

-?. *., Lllir,:, J ? r)i,ch- 5 ~ 3 ; -  Eoro : ic i~ ,  a t  J a u n  
strcan e n r )  s f  c i l l v c r c  a c  m i  1.1) 2:; 

F.;;rmers Loop 2 0 3 t f ,  2 .  8 r i i l  t j / : Z t T e a i E  

Croa ' tiouch a n d  1.1 n r i  r ror th 3 5  
Fai  T ~ J P P ~ S .  



C&.C.ZFi3& e 
uECr;ia 5 1 ~ w q a ,  7ff+4CB C A G ~ G ~ ~  a&G1*3%C 

T z i F -  T34"3,[- Tf.jTLI_ J$?GiiNZc": $ijS- 
r - P j ";;Ecfii~..;. Q E C O V -  3 IS- CE"i3EB 
< O A P C ~  1 0 ~ 8 ;  F D i P , t E  cos$ tE  ~ Q B v F G  T O T d i  
; i ~ i " r / t  I L'G/"I. t JrGst f rlGJL ie"t;gg $ ; . t ~ / t  

as vz: &f SE'j 4 5  At". 25 r 25 C i  A'=, 

A , ?  G= - 3,s 13 ,6  K 36 ~ 3 2  K 2  3 4 3 

(': *. Q c") -, 

kJ: I/!* . i : O 3 3 C D ,  

',- i . . I ' ? ~ T  JC  
3 ':; ,, '? '1 -. c .. C *'I <*/ -. 
<-b . : r  i 
i. /_.- 
4 '  1- , ) ; s'. 

J 'J- 
: , ::" ,AS '::I:. 



0i:P 
0 5 o s e  3 115 3,3 150 5,6 A= - 3,rj 3 3 , i  K Z 2  ?CZR S* t 3 7 a 

J d L  
6 11 ,  j S  i. '2 S 0 ~ 3 %  T r " 6  1 j 8 0  s- - -C_ '???el '." 4 2 8 3 

:J':>qi:?J; 
n.: ; jyi;  

; I I ." -, .. , 
r - . ~ b . : : ~ f  e 

: ? 2  it- 
( l " , ~ . , ~  

* .*\ ;; 



- 'f ,  i- 
7 ~ , , ,  , S 5 o n 7,; s , ?  , o  1: 7 o ,3 , nr; a 06 .33  C i 



?PC. *  f - 
- -" 

:- kk yc r(]i.:u, P J ; " , ~ -  

:-+ ri 9 a 
i.(i'%x.- G - E ~ ~ C  xaszT;;-. * ~ F c . $ +  
niter- - i *. r - * i ~ f  . Q,. $ x y t 4 , ~ ! q ,  0 ,7  " g ~ c . 5  *,ipp.~C:w- 
hk.dr_C, 9 rl ; b " r : j q f ,  T E ) A P E ~ ~ ,  C;: 5,- :JES;-*A"(LPIJ~~~ 3Qi*;8 TF 
> .  - -- 
$4 Cb$Q-- ~ T W ~ E  S G t i c n  { C O b S z , x  { ~ G / L  
k f i4OS]  ( U N ~ S T )  fDFC c )  [qFG c )  i u G i i . )  100  F q . 1  CaC;? '? ]  C L C : ~ ~ ]  

2 :  !. 
7 7 3 8  ,<, Q r I 3 *  ) ,'* 7 2 1-1 :! 1 . 'I" . . 

t U ? ! f > -  11 
4 i 

















P , - + r i  I ? j  a h  [&3% S>:C 
L, $< f+ 

---%--- :2~,12." LS fJ* : 3 ---- ..'".-*, !- a\$ 
-em-- 

rj~,'aa -+ i . . ~ f ! ?  .-, I 3 . c 1  ! :%. r: " .Pa r +  

v 1 "  P c " h8/23 a i i d  14-2 1 3 , ~  

08/2g 7 [%:,.,& c - -  l a ,  -i .; 14,8 

nsszs 15,' 13,td' 1 5 , ~  - r  

Otr/2c-Og/'jG 2 :* ;bs r~ i~7*~--~  ; p ineii is f ~ f i ~ 2 - i  i3r"i 

4j9/; 1 7 ,- *-i ]4.*4 / 3 = 3  ~ L , L  

-, r p. - i-" 09/72 I L. , d 1 2 3  1 2 2  

0911 3 1 2 a 5 32,5 i ~ 5  i .- 

0g/ 34 "2 2" - f i  $.,S i d * 7  l i , 5  

0 y - i  5 s I L pj 8 - I -  ; d o g  :z,a 
35/15 -38- iL.5 - 12-3 i 1 , 7  

Q g / i T  %2,2 "12, 7 ' 7  S 1 6 1  0 

: 3 e: "6 (i-- QI/ 7 8 i L e L  J L - 2  7 ! L , L  r R, 

.ma 8.; , ' P., m 22 "I: ; L ~ Z J - J  39,1 

"i -i 7 09/28 s i . ~  71 J ? I , :  

% 0 i 0-% ". - ." 
! ; = I  " 7 

b / 4 i ! i , o  N a 6  

[-gi'Z% - - I  7 
? I .  r ?Q,3 1 0 , ~  

c j s i T 3  j[Ia6 - i ( " j~  :ae6 

ni) 13/r&+ j G , s  
Ld* .d j .",a .-r ?G,G *I 0 e 6 

" ' 
- t h c l  d.vera*c:e o f  !,he : j a i - / y  ;ll(lri ai7d ic2k,i o:4c.y 24. i . i r : l r i  

, n-". ,  ! c, L . J l  <. I, 

i..; ;, y, : ,.. <! ' ' . ,  . 
' , , ) , <  

$ '  %, . l ' . r r ~  Vb', "1 ,*r \  7 ,'g$\ 't- 
. ,  o 

. , 8 e  l i  i d ,  a , , a : a  ;:,<; ,i4.! l!i\ i1jIi.t 



, ; 2- - ;-j 
' <* : i {,A $A e 

-,.. 
1 -, L"*. 7 .-! q - 1 ~  I ( a c: yb'"~'" " 5  *.* "- * :j id ; .? << , , > ;  y f - ,  j 3 WJ~g* 

6 + ; -- '.-"f 22 ,l i - [; -:-- 2; ;+ j q k j  $$fG, Z< ?-& *h 32 52 I $  a:iiI , t , ,b2tq k .- ..,. fp= L, MU L&- ! l in:-A.? 0t.j 
---".--*- ."--,.-:..-.- ---"--. ..--- --~-"--.-- .---a ---.-. .--.- 

,-7 =-i / r; *I 'I "-*; ' .-& U%*> 1-j ,7 -3 i .-. 09 ; Q fl?/28 -3 *ls 
'&i ! ,- ,* i V *  3 ui,5 I j , g  gu>7 

i'" - -v i ;7 /~-~4 ,* 12 ; 5 fJ7* e, Q7,Q 07; 29 %],7 j Jj "r a i e . d  

[j-j  / g s  - 1 ["I a ..- !J 09.4. Q8, '3 QT i 3 6  1-7j ,: I Q * $  Q5,7 

o ~ / ~ f j  31*, l u e  2 r- l-1 , J + C  r i  j J 7 5  "-a -1 f 2 3 -? ! - 1 as -I t ": i + @  4~ - Li f .,s 8 ! [<.3 a 3 

fiT,i'Qs " f - h  z 0 9 , ~  08/03 -3 t- 
I.2 f P i e r - ,  88. n 3 , n  $ 4  ,8 S ;y,o rT?i 



- 
i f -  
3 * tj 

0 
,d * 

5-2 

5 c . ."j 
4,s 





gLJa 3 

OR, 3 

08-3 

C8,3 

07,8 

07*8 

(-j[i * "/ 

06.1 

C6,7 

(36, 7 

::'; 7 



> ( '  
1 i.. , a".. 

-1 -1 * 2 

2 1 ") 
E l i -  

.> - . 
I ! * !..; 






