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by Joe Sautner and BBke Stratton 

rllaska Departaent c f  F i s h  and Game 
Susitna Rydro Aquarice Studies 
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Construcrion o f  the proposed access and transnclssion corridors (xTC) 
associated with t h e  development of the  Susitna ilpdroeiectri; Zrojece map 

- 1  .t a f f e c t  the aquatic habitat and I i s n  rzsources along ehese routes.  
Seudies w e n  conducted by The Siaska 2zpar~r+n~ o2 ?ish and Gane dur izg  
a porrion of the 1383 open water 2i i t ld  seascn ~c provide  infomat ion on 
rhe  aquaeic habitat and fish resources &*chi3 the proposed corr idors  to 
enable other pro j ac t  parricipanes ;o assess potential h ~ p a c z s  on these 
resources from construction a c t i x ~ i t l e s .  Forty--tm ptcpcsed sf resn 
crossing s i t e s  and ten lake habizatrs gere sampled w i t f i i n i  rhe .ATC study 
area. TXree scudy reaches 0.5 Dezdnaa Creek, which closelj; para l l s l s  ~ k e  
ATC, were aiss sampled. A t o t a l  of 23 f i s h  species were found ro 
u t i l i z e  the scrams and lakes  :&thin c3e ATC stud:$ area. X-ctic gray- 
i n g  Dolly  Varbsn and Lake trouc vere tile major spor t  fish species 
idenc--ied ~ii th in  these hab itba~s. G~zsral  .t;ati?r y (disscilved 
oqgea ,  pH, conductivity and water zsnperature), discharge, and sub- 
strate dara w e r e  collected a t  stream crossin8 study s i t e s .  Selected 
pI2ysical and chemical data were col lec ted  in Deadman Laice. Populatica 
es tba tes  were generated f o r  c grayling wi~5in the three scud? 
reaches s f  DeaCmaa Creek. &ong t&e iapac~s ~h2fiici.l could resulr: fr~n 
developnen~ of t he  BTC, zhe i2crease in sporr 2 i s h h g  p::esszrz, due to 
the i ~ c r e a s e d  aeeess ro t he  r e  3ay have e gro-ai:zs:: affect or 
w r i o u s  s p o r t  fish species %%chin r5e s ~ u d y  area. The increase in  s p o r t  - I rxshing pressure  ray r e s d e  io reduced nmbers and s izes  o f  f5s5 species 
mch as .irciic gray l ing ,  Dally VarZza and lake =rout. Qther  inpacts 
which may occur at proposed seream crossing s i tes  include a E k e r c L i o r s  of 
strwa flows, demrioxatiorn of vzLtlr qualiry, a~xd removal cr shif . t ing uf 
slabs trazes. 
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Stream 26 ~ ~ a ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ ~ ~ s D U t B C b ~ ~ ' I I a ~ ~ P e l b ~ 4 B a - 8 ; ~ ~ ~ ~ e % ~ ~ ~ ~ ~ e ~  

17 General. v ic in i ty  oE propased stream crossing sZte on 
uq- Stream r r . .  % ; P : m I e s ~ ~ @ ~ B e a ~ e " k i S a g , g & i 5 ~ b a 6 I 5 P R Y ~ ~ a e X a * a * 4 s ~ ~ ~ J ~ * e  



General v i c i n i t y  of proposed stre= crossing sipzs on 
Screams 23 and 2 9 , , , , s O C B Q m ~ B d e ~ Z P Q e i D P D O e 4 , . 1 . 4 . ~ O . . c . Z a I t c g B s B Q m ~ a  

General vicinity o f  proposed strearn crossing s i t e  on 
Seream 3 0 Q l e . 0 ~ + S B e f f ~ . ~ 0 m ~ 8 I & ~ . 4 ~ e i Q i ~ D . ~ p r P O Q O Z D O ~ c e ~ ~ ~ ~ e ~ ~ s ~ ~ ~ ~  

General v i c i n i t y  of proposed stream c r ~ s s i n g  s i t e  on 
Stream 3 5 1 e . 4 . 8 0 1 . . . + , ~ 8 , . 9 9 ~ 6 e ~ C 1 C L e . S a a ~ ~ P L ~ ~ O I ~ ~ s ~ e ~ ~ P 0 * e s ~ ~ e  

General vicinity of proposed strem crossing s i t e  0x1 
Stream 3 2 ~ p a e ~ s p s r e a r r s a e a e i k ~ t a e * a s e s c ~ a e * e ~ a ~ * ~ m t * m a ~ * * + ~ ~ * *  

General v i c i n i r y  o f  proposed s t r e a  crossing sites on 
Stream 33 (small strean i o  center obscured by vegetation) 
and Stream 34 ( D e v i l  Creek) ..a......aa.a.,........,Z......a. 

Creoeral vicini~y of propose4 strem cross ing  s i t e s  an 
Streas  35 and 36,,.....,.,,..9b.eex.Zm.B*p..bIso.B.4...s..= 

Otol i r 'n  fron X - c ~ i c  g r z ~ ~ l i n g  cap~ured in Deadman Creek, 
l 9 8 3 * ~ ~ a ~ ~ ~ e ~ ~ ~ * ~ ~ ~ ~ 0 u b ~ e a ~ ~ 0 s e s e ~ $ i 0 a I Z - ~ ~ ~ 1 e ~ e ~ ~ a e * ~ ~ * a ~ * * s w * ~ ~  

O t a l i c h  from lake rrout captured in i)eadzan Lake,  1953 ,...., 



T h i s  report presents an evaluatian ef the aquat ic hablitat and f i s t  

resaurces wmi i h i  n the proposed Susi tna t fydr~ei  ectr-i c ?rajec"caccess 

corridar (Plan 18, a1 so referred t o  as Dnnal i-North) and tiiiit pastion c f  

the proposed transmission corridor From the 'jiaiana dam s i t e  tta i f i s  

intersection w i t h  the Anchor3ge-Fai rbznks Intertie f ~ e f e r r e f c  Z:TO 315 i9f 

Gold Creek - i4atana transmissicn corridor) (Acres 1983a:. The52 p i a ~ s  

were selected by the Al&ska Power Awthori ty (APA) f a r  submi t- 

t a l  t o  the federal Energ;$ Regulaxory C3missian ";FECf as par t  o u c h e  

1 i cense appl  i ca t i on  process far the Srnsi tnd H:#iydroe! ectric Praiect, 

Y*" * These studies were conduct2d cy zke Alaska Deparcqent elf r ~ s h  5; Gtime 

["ADF$G: Sus i  tna 5y)idroei ecxric aqquazic S t ~ d i i i s  program durhng a ?or+. an 

of the 1983 open water f i e id  season, 'fa ?relrious fi'2To i~x$estiqat,fcns 

o f  the fish r2sources specific ti? sees routes have beein conducted by 

* A a  Lne ADFSC; or other  subcon:rsctcrse future rcut.2 cbafiges t o  Z ~ P . ; @  

corridors o r  selection o f  a1 ternaze corr-i dors wi? 1 ~ecessi 'zac2 a reeva' - 
ua t ion  o f  the aquatPc h a b i t 3 t  and f i s h  resources in the a f fec ted  areas. 

1,Z Object ives 

awJI 1 he ;.lccgss and Transmi ssjon corr idor  srudjes p~erg: f n f t j a t z d  i n  

1 1  F 1 Guly, 1983 by a joint Aquatfc  Pabitat and Instream ??ow jkra: and Resi- 

den t  and Juvenile Aoadron;cus F i s h  f RL) stud:$ tea3 i a  nreet $he fel lowing 

~ objectives: 



Figure 1. lir:c:est, anrl t rdns i l ie iss ic tn  corr-idor s t 2 d y  area, 1383, 



A. Determine the basel i ne fishery and aquatic habi ta t  resources 

i n  streams crossed by the proposed corridors t o  provide 

ia fomat ion  t o  enable other project participants t o  assess the 

potential impacts on these resources from construction activ- 

i t i e s  and increased access i n t o  the area; 

JI P 

3. Cete~3ine the baseline r7shery resources i n  s e i 2 c ~ e d  lakes 

which  a t e  near the propaszd corridors t o  enzbis  ether proiect 

par t ic ipants  t o  evaf uate whether these resources i.ri 7 1 be  

a . .  a 

ai fect t ld  by project re1 axed ccns2ructi an acx: v-i c; 2s and 

increased actass i n t o  these 3reas; and 

C. Determine the population of spor t  f ish  specfes i n  selected 

~ezch.5 of 3eadman Creek whSc:? .,re near the p r s p ~ s z d  Z C C ~ S S  

ccrr idor  t o  enable other prsject p a r t i c i p a n t s  t c  evaiuace how 

improved actgss could a f i e c z  these previously unefpioihed f f s h  

,1,, $ 7  
A ations.  

- io Reel: the above sbjecti%ies t h e  fo11~~st j f ig  tasks were gursued b y  the 

S a i n t  ATC s tudy  team: 

P * U 

A *  sesh7q- !nven~arjl f j  sh s;ecjes ;%n;ch pr,a,,., :y ~ 5 2  i n  s t ress  

reaches which a r e  crasszd by che proposed access ccrridors; 

n a, CQ! Iect base1 ine physical and chemical da ta  j s u b s z r a b  -* J xatar  

quai 4;. I ti discharge) i n  srreaa reaches :a~nich 3r4 crossed by the 

proposed access corri dors ; 



C. Inventory f i s t ;  species i n  selected lakes which  are near the 

proposed access and transmi ss i on corridors -and construction 

sites, This includes obtaining data for ge t~era t ing  a popu- 

l a t i o n  estimate f a r  se1ec"d dfish species in Deadman Lake; 

0, Evaluate selected physical and chemical characterist2cs o f  

Deadman Lake t o  support f j sh  population analysis ;  and 

E. Es"Limate the population of  Arc t i c  gr3yling 

i n  representative reaches sf Deadman Creek whi th are 

. near the proposed access corridor.  

The  proposed l ~ c a t i ~ n  for  the Susi  tna  Hydroelectric dams (approximately 

120 a i r  miies north o f  Anchorage) i s  set i n  a remote wilderness area of 

h i g h  aesthet4c and recreational value aecaluse there a re  no 

pemanenx roads w i t h i n  the a r e a *  access i s  limited primarily t o  a i r -  

c r a f t ,  however, por t ians  are also accessibls by boat from the Denali 

Highway, Due t o  these access limitations and the remoqte nature of  the 

arez, construction work on the Susi tna  dams would reqiiirr the bui'ding 

of accsss roads and ccestruction camps t o  serve the 2r*oJecz area on a 

year-round basi-5. Transmission lines wogid also  be r~!quired from the 

propased dam s i t e s  t o  interconnect the pro2ect w i t h  the 4nchoragz- 

Fairbanks Transnissian Line intertie near Goid Creek. 



Eighteen a1 ternate plans have been proposed t o  prtrvide road and r a i l  

access i n t o  the project area (Acres 19833).  These plans  center on three 

general corr idor areas for  developing an overall access p l a n  

Corridors one and t ~ o ,  w h i c h  would serve b o t h  the Devil Canyon and 

Watana dam s i t e s ,  are located on the north and south side o f  the Sus i t na  

River, respectively, and extend from the Parks Highway t o  the iaatana dam 

si te .  Corr idor  three extends south from the Denali Hichway t c  zhe 

Watana dam s i t e ,  

The preferred acclss corridor being considered f ~ r  development by the 

APA i s  Plan 18, a1 so referred t o  as the Denal i-North p l a n  Acres 1983a 1.  

T h i s  p lan  utilizes the basic components o f  corridors one and three 

A major inodiTication o f  this  p l a n  i s  t h a t  the access road 

i s  connectzd t o  301: Creek by a r a i l  spur frcm the Devil Canyon dan s i t e  

ins tead  of connecting direct114 t o  ci-re " a r ' t  HHighway as i n  other  plans ,  

The  Denali Highway *9gould prcvide i n i t i a l  access i n t o  the area u n t i l  the 

r a i l  spur was completed ailowing f o r  access by b a t h  road and r a i l .  A 

section o f  the Oenati Highway extending 21 miles from Caratwell would be  

u p ~ r a d e d  ti: accomodate the increased t r a f f i c .  In addit icn, a t i go  m i l e  

sect-lrsn o f  road would be  b u i l t  t o  cunnect the railroad tb.: the main 

hishway a t  Cantwe1 1. 

T h i s  study of the access corridor focuses only on the Denali-North p l a n  

w i t h  road access beginning a t  m i l t  21 a t  "se Denafi Highway. The access 

road from t"r Dens! i Highway extends south for approximately 44 miles t o  

the Watana dam s i te ,  A t  approximately corrfdar mite ( 8 )  38 of the 

'h'atana access road, a spur road would extend slang the north s ide a f  the 



s ,  

Figure 2. fhree general access c o r r i d o r  a reas  used for  developing an  overall access plan t o  the 
I i e ~ i l  Canyor~ dntl Watana l)aib~ s . i l e s  f o r  Lhe S u s i t n a  Hydl*oelectraic Project adapted f rotn 
ACY"PC 19%fi?di \ 



~ Susitna River f o r  approximataly 35 miles t o  the Oevi 1 Canyon dam site. 

A t  this paint the road would cross over the Susitna Rjver by way o f  a 

suspen.sion bridge located approximately one mi le  downstream o f  the Devi 1 

Canyon dam and connect w i t h  the r a i l  access corridor t o  Gold Creek 

extending an additional i 2  mi les .  

The APA has identified three s"L@ yareas f o r  developing an overall 

transmission system f o r  delivering power from the Susitna dams t o  the 

ral'lbe1.E: arm Acres 1 9 8 3 ~  Two o f  these study areas refer t o  the 

northern and southern port ion o f  the Anchorage-Fairbanks In ter t ie  and 

were not the subject o f  th i s  study. The t h i r d  study area, referred t o  

as the  central area, provides transmission line alternatives f o r  inter- 

connect ing  the power generat ing facilities a t  the Susitna dams t o  the 

-7-1 Anchorage-Fai rbanks Intertf o .  i ne transmission l i ne c o r r i d o r  p o r t j o n  o f  

t h i  r report deal 5 only  w i t h  transmission a1 ternatives w i t h i n  the central 

study area. 

Fifteen corr idor  segments have been i d e n t i f i e d  f o r  developing an overall 

transmission corr idor  i ~ i  t h i n  the central  study a r e a  t o  carry power from 

the Susi tna dam s i t e s  t o  the Intertfe These a1 ternat.iv2 

corrfdors connect t o  the In ter t ie  a t  fou r  d i f f2 ren t  loca*t ions.  The AP4 

n s s l  has sejected a corridor route c~lilgosed o f  segments ,a, GC, 2nd L L ~  

w h i c h  t h e y  refer t o  as the Gold Creek-Katana transmission 

corridor. T h i s  proposed transmission corridcr, which  cl osely parat lei s 

the access c3rridor, n i  11 eventual I:/ contain four separate transmission 

lines w h i c h  will connect b a t h  the Dev-El Canyon and Hatsna dam s j t e s  to 

the Ancharage-Fat ?banks Inter t ie  near Gold Creeic (Acres 1983a). ' Tine 
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transmission 1 ine c o r r i d o r  from the Watana dam s i t e  extends 36.7 miles 

t o  the Intert ie.  The  transmission line corr idor  from-the Devil Canyon 

dam r i t e  extends for  8,3 mlles t o  the Entertie, 

Previous investigations conducted by the ADF&G 

the upper Susitna River bas in  above Devil Canyo have been conf-ined t o  

the areas t h a t  would be inundated by the proposed impoundments, A i -  

though these areas would be t h e  primary f i s h  hab i t a t s  impacted: the 

development o f  the access and transmi ssion 1 ine ccrridors, a long  w i  t h  

associated construction a c t i v i t i e s ,  could a1 so impact many lake and 

streanl f i s h  habitats  near the proposed corridors b o t h  during and a f t e r  

the construction period.  

Dolly Yarden ( malma), Arctic grayling, and lake  t r o u t  

nus ! are the major sport f ish  specfes presently 

idenLiiied i n  the study area. Popu la t ions  o f  Dolly 'Jarden and lake 

t r o u t  are found i n  saveral lakes and por t ions  of streams near the 

proposed corr idor  routes. Much of the Deadman Creek system below 

Oeadman Lake, which para? 1 el  s the prcposed access corridor for appraxi  - 
mately 15 mi les ,  contains a h i g h  qua1 i t y  Arctic gray1 i n g  fishery (ADF&G 

1983~). 

Examination o f  the physical and chemical characteri r t i cs  o f  zhese 

aquatic h a b i t a t s  and the f i s h  populations :~hich u t i l i ze  them i s  reaujred 

f o r  other project participants t o  ident i fy  and evaluate po t zn~? :a I  

impacts on these resources. Titis i i l fon~a t ion  will ultiwateiy be used by 

1 other project participants t o  evaluate appropriate m* t igat.ive aptians. 



r segrilents I'rorii wlri ch an overal l trarisiili s s i  on 
wds def-incd by tile A laska  Power Autliority For 

carlnectirrg L: I Canyurr generat ing systeias t o  the Aalrhsr 
% = a  . A"!.--  -- -- ---- - - 



transmission 1 ine co r r ido r  from the Watala dam s i t e  extends 35.7 miles 

t a  the Intertie. The transmission 1 ine corr idor from - the Devi I Canyon 

dam si$;e extends For 8,s miles t o  the Intertie,  

Previous i nves t iga t ions  conducted by the ADF&G 

the upper  Susi tna  River basin above Devil Canyo have l ~ e e n  confined to 

the areas t h a t  would be inundated by the proposed impoundments. A:-- 

though these areas would be the primary f i sh  hab i ta t s  impacted, tke 

deve'l opment o f  the access and transmi ss ion  l in2 corridors, a1 a,:? ri th 

assacfated construction a c t i v i  t ies ,  could  a1 so impact many l a k e  and 

stream fish h a b i t a t s  qear the proposed corridors b o t h  dluring and a i t z r  

the construction period. 

f 
t are the lrajor spcrl: f i s h  species presantly 

identified i n  the study area. Populations of Dolly Varden and lake 

t r o u t  are i o u ~ d  i n  several lakes and j o r t ions  of streams near the 

proposed corr fdor  routes. Much of the Deadman Creek s:~stern be7w 

Deadman Lake, :vhi ch para1 I el s the i;rcposed access torri dcr for  appruxi  - 
mately 15 m i l e s ,  contains a h i g h  qua l i ty  A r c t i c  grayling fishery ( A C i & G  

ZS83c 1. 

Examinaticn o f  the physical  and chemica; characteristics o f  zhes? 

aquatic habi ta ts  and the f i z t !  populatians w h i c h  u t i f  ize -them i s  rzloufrsd 

for ather  p r o j e c t  pa~ticipants t o  i d e n t i f y  and evaluate potential 

impacts on these ~ , P S O U I " C ~ S .  T h i s  init3mati~n will ul timateiy be used by 

other  project part icipants  t o  euafuat~ appropriate  miiigatisj.e op t ions .  
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The ATC s tudy was conducted rrcm June through midq-0ttober3 1983. 

fqonthly f ie ld  trips extending approximately 15 days were! conducted from 

July  through September. Arc t i c  gray1 ing population estSmates and 

investigations o f  stream crossing s tudy  r i tes  were completed d u r i n g  the 

duly and August  sampi ir?g periods, r~spect~vely. F i s h  inventory and 

popui a t i o r  est imates  ofi artdman Lake were ccnducted primariiy du r i  n q  the 

September f i e ld   rip. aqedf " 4  L ?ona; f ie id  trips of approximately five days 

:gero cianducred i n  l a t e  S2ptzgher and ea r ly  OOctsSer t o  c.ompiet2 work an 

"-. . resident ~ ~ s h  specj2s o f  3~36man Lake. 

of e j  iher sfde of the proposed tcrriCors From the Denal i Hi~hway t o  Gold 

i " r *  T* Crlgk 1 i ne s e ~ d y  area &so included selecti?d nesrby l a kss  

-4L 

and ~ 2 3 ~ h e s  of Deadman ~ r o e k  t h a t  zay be impacted by incre6sed access t a  

",he area. 0: the52 lakes,  Sezcaan Lak2 received mare intensjl~e study 

bgcause of i t s  larger s i z e  and populations of l a k e  t r o u t  and A r c t i c  

-* grayling. i n @  Susi',na Ri1,er :r~~i;ng i f t e  :vas exclodad =ram the t4TC 

j z ~ d : j  S ~ C E U ~ ~  t h f  j ar3a &as ';egn ;ubject a i  j ;~ay  by otner CsmFc- 

nents of the ACF&G Su 3ydro szudy team d u r i n g  przvious years (Ai'f&& 

1981a, 1983, 1984b; Schmidt e t  a1 . 1984; aarrett e t  a!. 1984). 



The proposed access and transmi ssisn corridors closeiy para1 121 each 

other along mast o f  the rou te  fram the Watana dain s i t e  -co e i ? ~  

Anchorage-Fairbanks Intertie, Maay aoi t h e  streams i n  t h?s  area are 

crossed by bo th  o f  the proposed corridors i n  r p l a t i ve  close proximity o f  

each other. Sampl i n g  o f  proposed stream crossing sites on b o t h  corri-  

dors wul d have r es i i l  ted i n  repet i  t ivs  sampi ?ng of mafiy st re an:^. 

Therefelre, on si t e  investigations were I im? ted ", the proposed access 

corr idor  ivhe re %ore penanent a1 terations of hahf t a t s  nay occur. 

a * 
The access corridor stream crossing study zrea consisted o f  onr52 

( A )  The p~oposad Qatana c c z s s  carr idor  b9ginn- ins  a t  m i l e  1 3  o f  

- % 4 4 4 - ;  the Den31 i iligh~46y ext2nding 2 sppr~xin;iatcii;i 44 m i  7 25 -,a 

the i ia~ana  dam s j  te (Figures 4 and s*) * 4 

(3) The proposed Devi! Canyon 3ccass c ~ r r i d e r  :ghic!~ close;y pars'- 

lels  the transmission line corsidar beqinn?ng a t  the !giafana 

dam and e x t n d i f i g  and s;uth spcrsx"ratll:s 35 25 :?s 

"1 P t ---  23 tne D 2 ~ 3  1 ;anycn aan 3 ,, .:;~ures 5 tzc 7 ;  ; y n e  

+ TG~ be$gzy j l % ~ s t r a , t e  xhese routes t3e  ~ C C $ S S  B M ~  tyaosm-e's~jon 

ccrpyjdep s tudy  area has heen subdivided i 8 - l ~  four  secrions i n  

Fjgures 4-7. 



t- F5gure 4. stream crossing s i t e s  a long  :he ncrthern p ~ r t i o n  or' the propased 
Uatana access corri dor  , 1983. 



pq ; rgure b 5. Strean crossing s i t e s  along "Lhe ssutheran g o r t i o n  o f  t h ?  

proposed Wataoa access corridor , i nc! udi ng three study 
reaches of Deadman Creek, 1983. 



F i  yure 6 .  Strear]) crossirrg s i t e s  a lo r i y  the eastern i ~ o r * t i o l r  o ~ f  t l ~ e  proposed Devi 1 Carlyorl access 
arid .tr'arrsi~ri ss  -i or1 c n r r i  dors , 19113. 



Figure  7. St:rr?icei crcssilijy s i t e s  a ior lg  *Il ie wester5n p o r t i o n  of  the  propused Dpk~il Canyon access arid 
tvsarisiili 5s i oi l  cor r i  dor*s,  and tl lu proposed Gold Creek raei 1 access corr idor  , 1383. 
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(C) The proposed Gold Creek ra-il access co r r ido r ,  approximately 12 

miles in l e n g t h ,  f rom the Devil Canyon dam s j  te  t o  Gold Creek 

Study s i t e s  were established a t  42 proposed stream crossings w i t h i n  the 

above three corridors. Twenty-twa s i t e s  were ertab1 ished along the 

Watana access corr idor  and included s i t e s  w i t h i n  the ILily, Seat t le ,  

Brushkana and Deadman Creek drainages. The Devil Canyon access co r r ido r  

contained 14 s i t e s  " including r i t e s  w i t h i n  the Tsusena, S w i ~ ~ n i n g  Bear and 

Devil Creek drainages. S i x  s i t e s  were established alarlg the Gold Creek 

r a i l  por t ion  of the accPss corridor,  including s i t e s  w i t h i n  the dack 

Long and Gold Creek drainages. 

Study  s i t e  locations were determined by hei icopter surveys using maps 

developed by R&N Consu l t an t s ,  inc. (?ropos?d Access Plan 15, s a p  

i252210, 9 / 1 7 / 8 2 )  on w h i c h  the proposed route was o v e r l a i d  on USGS 

topographic maps (scale !:53360, 1951 series!. Carridor m i  ;es were 

established for 311 study s i t e s  w i t h i n  each o f  the three co r r ido r  study 

sec t ions  us ing  the above mentioned zaps and a :iumcnics 24C3 electronjc 

graphics cal cui  a t o r  ! d i g i  t i l e r ) .  The ialatana access corr idor  i s  44 mi I es 

i n  l e n g t h  besinning a t  the Denali Highway C 0)  and ending a t  t he  

klatana dam s i t e  (CK 44) .  Tht C s v i i  Canyon and Gold C:.eek r a i l  ca r r ido r  

were combined t o  ' form 6 48 m i l e  l ong  corridor.  Corridor wi;es were 

assigned beginning a t  the junc t ion  of the Watana and Devil Canyon access 

corr idors  (CN 0)  and ending  a t  the terminat ion o f  the Gold Creek r a f i  

Streams were t h e n  assigned numbers from I t o  42 and 

associzted corridor m i  Ies , along the route beginning a t  the i 
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Three one-mi l e  reaches i n  Deadman Cretk below Deadman Lake were selected 

f o r  an Arc"Lic grayiiag p o p u l a t i o n  es t ima te  study ( F i g u r e  5 

reaches were selected as representative h a b i t a t  based on differences i n  

f low,  substrate, and pool/riifle ratios. 

2,% 2 Lake Studies 

t~ fcs t  o f  the lakes w i t h i n  the v i c i n i t y  o f  the proposed ATC study arpa  

cou ld  n o t  be sampled because o f  time and personnel cons t ra in ts .  There- 

fore ,  nine lakes coosidered t o  be representative o f  the lakes i n  the 

study area were selected for  sampling. The nice lakes a r e  referred t o  

i n  this  report as: Ridge iake ,  Seaver i ake ,  Long Lake, Pour?d i ake ,  

S w i m i n g  Bear i a k e ,  High i a k e ,  L i t t l e  High Lake, i s l a n d  Lake and Hi~hes t  

Lake. Ltiith the exception of  S i g h  i a k e ,  none a i  ~.'1e nanes l is- lzd here  

are official b u t  have been adopted f o r  identifica~ion purposes by A2F3G 

personnel. In a d d i t i o n  t o  these nine lakes,  Ceadman i ake  was a lss  

se'ected fo r  study d u r i n g  the 1383 f i e l d  season, Deadzan Laic2 i s  

considerably larger  t h a n  other lakes i n  the study area and conta ins  

7- -- populations of l ake  tr3ut and Arctic grayling w h i c h  nay be a r ~ e c t ~ d  by 

increased access t o  the area. Therefore, this  lake was stud ied sore 

intensively than the others. 

Spec i f i c  s i t e s  for various sampling gear i n  each lake werqe selected 

according t o  gear effectiveness and aerial  fish ohservaiicns. 
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2 , 2  Fie ld  Data Callecti9n 

Biolagical and aquat ic h a b i t a t  data referred t o  i n  this section were 

col Iected according t o  procedures presented i n  t he  Aquatic Studies 

Procedures Manual (ADF&G 1981b, 1982, 1984a unless i n d i c a t e d  otkewise, 

Streams 

Access corr idor  s t ream crossjng study s i  tes were inventoried f o r  f i s h  

species present by use o f  gas-powered backpack e!ectroshockerr. Samcl- 

i n g  was general l y  conducted i n  the reach of stream 500 fee t  above and 

below the proposed cr~ssing s i t e .  Str5azs  ;Yere sazpied one t i z e  onl:, 

during the August f i e l d  t r i p .  Time o f  sampjing v a r i e d  depending on the 

s i re  o f  the stream and sampling effectiveness. Streams w i t h  negligible 

o r  intermixtent flows were not sampled, 

From Ju ly  15 t h r o u g h  2 6 ,  1983, the three Deadman Creek study s i t e s  were 

each sampled f o u r  tines w i t h  a m i n i m u m  o f  36 hcurs a1:orred between each 

san;pl i n g  a t  any ciie s i  t a .  Szmp: i n g  was ccnducted by hook and l i c e  us ing  

vat-ious 1 ures and i-1 i es. A s tandard  taggi  ngi t ~ c a p ~ u r e  schsme was used 

t o  provide da ta  t o  generaze popul a t i o n  estimates, A 7 Arctic gr3yl  i ng  

over  150 mm and i n  good condi t ion  zf ter  capture iqer.9 tagsed us ing  

international orange Flay anchor tags inserted adjacent  and j u sx  pcs t2-  

rior t o  the dorsal f i n ,  To check for  t a g  loss t~qeljie grayling were 
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tagged i n  this manner and held i n  a large live box f o p  55 days. No tag 

losses occurred dur ing  th i s  time, 

Scales and otoliths were taken f r o m  a representative sample o f  fish from 

each of the three study s i t e s  a t  Deadman Creek t o  be used i n  det2mining 

the age/length structure a f  - the population, comparing the popul a t?ons  

w i t h i n  the three reaches, and i comparing the Deadman.Creek popula t ion  t o  

the Susi tna River population. Scales and o to l  i ths were a1 so call ected 

from Dally Varden i n  selected streams along t he  proposed access corridor 

t o  compare the age/length structure of these f ish  between stream and 

lake study s i t es .  

Scales were soaked overnight  i n  a solut ion of laundry detergent z%d 

water. The scales were then placed on scale cards ,  l 0  fish per c a r d ,  

and pressed i n  a Given (PHI scale press. Scales were read on a :*!icr~n 

portaLbi e microfiche reader. 

OtoI i ths  were extracted w i t h  the tip o f  a knife b l a d e  a f t e r  s p l f  t t i n g  

the head of each Fish  longitudinal lye The otoliths bere then stored ir! 

d r y  scale envelopes. Otol iths need t~ be ground f l a t  before r2ading. 

- * T h i s  was done by hand on a sheet of f i n e  .mar:, c jo th .  i&e ~tolizhs iqere 

then placed i n  xyfene and tead u ~ d e r  an American i ; p t i ~ ~ i  3in~cu1ar 

Microscope. Simi Jar techniques are out1 ined by Johnston (1938) and 

Tr ipp  and McCart 

Radio transmitters Here surgical i y  imp1 anted substaneausly i n  six A r c t i c  
PP 

gray1 1 ng from Deadman Creek. Techniques were simi l a r  t s  those reportsd 



i n  the lower river resident fish stud ies method section (Report Series 

No. 3 ,  P a r t  5 Section 2.2 .2) .  

Lakes 

The nine selected lakes along the proposed access corr idor  were i n v e n -  

to r ied  f o r  f i s h  species present by use o f  g i l l  nets, f ry  tr3ps, and 

trotlines. Since i t  was not feasible t o  t r anspor t  boats  or rafts t o  

each s i t e ,  a l l  s e t s  were made from shore using h i p  boots sr chest 

waders. Sampling time and e f fo r t  var ied among lakes depending cn T ~ E  

efPec~',is,eness o f  the s ~ m p 7  i ng method, a v a i  1 a h i  1 i t y  o f  3 ogjsticai SUP- 

po r t ,  and the s i z e  o f  t h e -  lake. Sets  weye checked every 24 hours i f  

~ e s  were sampled f o r  r! 1ogfst:'cal support  and weather perq i t ted .  S f L p  

zaxinum of :hr.e days or u n ~ i l  a v a i d  invsn+sr>j o f  f i sh  species czu ld  

be obeained, 

i Scales and oioliths were collected f f i s h  i n  selecred lakes LO 

cgmpare the agellength structure o f  these f i sh  between :ake and stream 

study s i t e s .  

CC Zeadman Like was sampi2d $eriodically f r ~ m  k r e  t o  Q c t ~ b e r .  ~ a ~ p l i c g  

-8 * ' 3  -3 :+as crnduczed $y hook and r 3ne, J;  ; i r.sts, $ r z t :  i i l 3 ~  d ~ r j ~ h  ficrJer,  ~2nd 

t r 8 p  ne?ts* 

Hook and l i ne  sampling was conducted a t  Ceadman Fake  from f o u r  tc: six 

man days per mon th .  F i s h  were l i~cated u s i n g  a dep th  finder (ict~lrance, 
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Mode1 LRC-lS%OB and t h e n  either trolled o r  jigged f o r  from t h e  boat a r  

s ha r*e * 

Gill nets were set i n  the shallower waters o f  Deadman L3ke where aerjal 

o r  boat  sdrveys had located concentrations o f  f i s h .  Gill nets were a l l  

30 f ~ e t  long and consisted o f  f o u r  panels of either I, I f ,  2 ,  and 3 inch 

(s t re tchfd)  mesh or 2 ,  3 ,  4 and 5 inch (stretched) mesh monofilament. 

Trotlines were se t  i n  a l l  dep ths  o f  water t c  h e l p  locate dnd fdea t j f ;~  

the different species of fish i n  Deadman Lake. 

The Scuth  Dakota t r a p  nets d i d  not arrive i n  time tc  a l lo l~ i  their use i n  

conduct ing inventory and popuiatian estimates i n  the lopen water of 

Seadnan Lake. 9nci o f  th2se nets was used, how?ver, as an upstream 

migran t  t r a p  a t  the l a k e  o u t i e t .  

A1  7 l a k e  t r o u t  captured i n  Deadmarr Lake by hook and T i ne  and i n  good 

cmdi t i o n  a f ter  cap-cure were tagged using interna t ionai  orange F? oy 

anchor tags, All fish captured by g i l l  nets and trotlines were found t o  

be either dead o r  dying  f r~m in jury  due t o  capture so b o t h  scales and  

otoli ths were collected from these fish. F i s h  captured i n  the xrzp pet 

were i n  excellent c ~ n d i t i o n  and were f i n  e l  fppez and re;eas2d. 

The methodology o f  data col!ection and scale and otolith a~alysis is 

out lhned  i n  Section 2 , 2 , $ ,  



~ 2 ,2 ,2  H a b i t & t  data 

Aquatic habitat data  collected at proposed stresm crossing study s i t e s  

included ~e~lect t td  water qua1 i t y  ( d i  siol ved oxyqen, :?H, conducef v i  ty and 

'-9 water t e ~ p e r a t a r e )  , d i  scharge, acb s i lbstrat t .  3 nese 4atai ?rjer$ co i  ?ecteo 

once a t  each s i te .  \<ator quaiizy and discharge Gata were co: jected a t  a 

representative l o c a t i o n  w i th in  t3e :stua;l s f t e .  C i r c h a q ~  data  was not 

ca!!ecled from smaller szr larns where negiigibi~ or intenittenC flcwr 

made accurate d i  schars~.r,t?asuremenos -a d i  fficu! t. S i ibs t ra tp  cornpas '?ion:; 

%ere visually assessed f o r  izca s f ip lzn  i n  ihe rjc:'njrv +a e;f t h ~  pr;pcsefi 

crossing s i te ,  The ckron  ma2or trces - ,  of substraces were i d e n t j f i e d  anc 

l P L .  

categorized 2ctcydj-9  -3 ---E ~i-2 c'i ass:-:ra-,ion sche~e 2u i s l d  ;hl 

6-. Aquatic Stud?  es p r ~ c , ~ d u F e c  Ff;'aqcai :ADF$& 1954) * t--zch cxudy s; ~2 1dn.a~ 

a! $0 photagraphed ax 7aast  3ncc: eur jng  zhr season. 

Selected water quai i cy da"i {jdissslved oxygen, pH, specific conduc~ant:?,  

and surface water temperst~re) were c d  ' eczed onc2 during LuTy , August , 

and September s-oe representazivn s i le  i n  sac3 o f  t h e  three i;i.?ect$-t! 

study reaches o f  3eadman Creek. 

Selected water qua1 i ;y da ta  [ d i  ssol~zed oxygen, pH, conductivi ty , 2nci 

water temperature) were coliscted i n  Ceadman Lake a t  r a r l o u s  depxhs snce 

?'l"s ,aza were used t o  construct Oepth during the m~:cnth of July. rnese 



proFi  les for these water qua1 i ty ppyameters. ;later qua 1 i ty data  wer-e 

co; lected with a d i g i t a l  Hydrolab {&!ode! 4041) and extension cables used 

according t c  manufacturer's instruct;ons. 

Depth contour profiles f o r  Deadmar Lake wejme recorded using a depth  

to~rance ,  Made1 ORG-15108j mounrLed on an outbaard powerered boat 

rravei i ng a t  constant speed on speci f ied Zrans2cts. Trunsecxs :~STP 

established w i t h  the a i d  o f  an aerial p h o ~ o  (scale - I" t o  400" go? sie 

lake usins landmarks for reference points ,  Profiles wer$? recorded an a 

g r i n t o u t  and 'later used to deternine placement o f  depth  C O R ~ C L I ~ S  an S,?e 

map, 

The surfaca area of Dead~an Lake was determined by use of i! ?lumonics 

24CC electronic graphics calculator (digi:izer). 2: l ~ t h e r  52ta ass3c-i - 
axed w i t h  lake morphoanetr:~ were derfved atcordfng to przcldures a@- 

scrfbed -in getzel 

SurFac ,~  areas o f  n i n e  o the r  selectad iakes whel-9 fisi.r samalina xas 

1951 sesftts) usf  ng the above mentf oned d i g i  t4:er, Lake el el:jt;ons 3nd 1 
distances fycn the corr idor  were a l s o  der2snined gr:m tbsse qaps. 

1 

Population estimates i o r  the Qeadman Creek rtudqf reaches &ere gen~ra'ed 

by ~"candard mu1 t i  pie census es tirnsx-?~.~, incl uding Scfnnabel and Schumacner- 

Esche~eyer rne':hcds [ % i ~ k ~ l r  f 375) , and by the ccmputer g rog r3 i~  "CaqpTC%E" 1 
3 



developed by the Utah Cooperative g i l d 1  i f e  Reszarch Un~i  t ( O t i s  e-i a1 . 
1978; White e t  a l .  1982 
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Table 2. Stream crossing study s i t e s  along the proposed Devil Canyon 
access corr idor ,  1983. 

Stream Numbe~ 
and/or Name 

23 - Tsusena Creek 

34 - D e v i l  Creek 

Geoaraahi c Code 

S 32M 05E 89 We6 

S 32N 04E 12 CBC 
5 32N 04E 14 ABC 

% 32N O4E 2% ABS 

S 32N 04E 28 BAB 
5 32N 84E 17 DBC 

S 32N 04E 17 CAC 

5 32P4 03E 12 DCD 

S 328 03E % P  BBC 
5 33N 03% 32 DBB 

5 33N 02E 35 DCA 

S 33N 025 35 CDD 

S 32N 02E 04 DAD 

Corridor 
Mfle 

Approxinate 
Elevation a t  
e 
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Tab le  3, Stream crossing s t u d y  s i t e s  along the proposed G o l d  Creek r a i l  
access corridor,  1953. 

Stream Ns. ,ti* 
and/or hame -- 

41 - W a t e r f a l  P Creek 
S 31Y 02W 01 CBC 

5 318 02W 11 3@3 

S 318 G2M 20 ACB 

Approximate 
fllevatircrn a t  



1 
2 - a l l y  Cruek 3 
3 - S@&&tF& Creek 

4 

S 

G 

d 
8 

9 

r ar 
3 0 
11 - &)@nJlntrtr C r o a k  

1 5  

b i l *  

8 5 

'16 
7 

0 bl 
11 9 
20 

2 1 
2 2 

C a  

Hu 
d r. 

fau 

5 is 

ddrt 

Co 

Otu 
flu 

%!*a 

Ru 

Nu 

flu 

4: lr 

Cu 

' #atart t,o Madll~udb eea E i a ~ , r  a t  t i t i  b r.ep(al L ~ U I  &t~l)bLr~t;o l,1o11t9a1 

St  radrr! i i6i l~bl f w t  batli~p 1 wt , 
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i # . 9  

6 . 1  

7.5 

6 .3  
6 , 3  

6.2  

C . ?  

6 .2  

5 , 2  

"to, 5 

6*4 

7, l 
8 . rt 

7 . 3  

Substretg: - 
3 Hajsr typcoQ 

3 3 

Bs Ccr C r 

Uo Go Ru 

fde Co #C u 

Bdo Cd) S a 

Bu Cu Sd 

Bu Co Rer 

BQ CO S d  

Co Wu 

Bu Co ?iu 

Bu Ib u % CI 

Ce Ru Bo 

8 $3 Co iau 

Bu Go Cr. 

ti0 cu 
















































































































































































































































