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INTRODUCTION 

REPORT CONTENTS 

This report presents enviuo~~mental  information on sthe propcrsed 

Grant Lake hydroe lec t r i c  p r o j e c t  area (F igu re  1). The University of 

A l a s k a ' s  Arctic Environmental Information and Data Cerntcr (AEIDC) 

conducted s tud ies  of this region under contract  t o  Ebas~zo Services,  

Inc .  Our staff gathered ava i l ab le  publ i shed  and urrp~iblished en-. 

vironmental and archeological/histarJ,ea3. knowledge and supplemented 

t h i s  base of information wi th  spec i f i c  f i e l d  linvesticjatiomzs i n  the 

project. area during the period October 1981 through September 1982. 

Also, knowledgeable state and federal agency representatives and Xocal 

residents were interviewed to obtain addi t ional  information on t h e  

na tura l  resources f t h e  area, pa r t i cu l a r ly  the human use  of re- 

sources, 

Because environmental information on t h e  Grant Lake pro jec t  area 

was ur? .avai lable  i n  c e r t a i n  categor ies ,  w e  focused field study efforts 

to f i n  gaps in knowledge of fish and wi ld l i f e  species ,  archeoloyical 

and h i s t o r i c a l  resources, and terrestrial and aquatic h a b i t a t  fea- 

tures. This  ir~formaticin will u l t i m a t e l y  be requi red  for varict~~s 

constructio~? permits  and Federal  Energy Regulatory Commission liccrls- 

i n g .  l ? i u l d  studies were l i m i t e d  to four- o r  five-ciay seasonal  sanl- 

p l i r l y  trips by a multidisciplinargf f i e l d  p a r t y  in October 1981, March 

1982, i'.lay 1982, and July/Auy~xst 1982, S e v z u a l  one-day trips to the 

p r o j e c t  site provi.ded a d d i t i o n a l  f i s h e r y  and wildlife inforxmtion,  

This report suntmarizes the data gathered from these brief f i e l d  

surveys. ( T ~ I c  r i l s u l  t s of arclleologic(-;il/hist.(.-)ri c i n v e s t i g a t i o n s  

cor-iciuctt~d d u r i n : ~  June 1982 are  inc luc led  as App~r~cli??: A,) Because 

e n y  irlecri;~q mt:iisrzri?rntlnt 5 pretlonail:e?x? t1 y apps;~r i 11 E : n i g L i . s h  iir1.i ts and 

o t h t > r  S C : ~ C : I ~ C : C S  tent1 to USC? metric: r n e t X s U r e n ~ ~ r i t s ,  wc '1~e1:t~ r,icc:cl wi., th e?. 

cunvc:1:sii111 ca11EI.i~t L > ~ s L w ~ I . , ~  ~ ' ~ ) ~ ~ . c ; : i . f ; t f ~ c y  m i 3  a c e u m c y .  ,C;t\lli.stic 

c:c^sr~sicIcrat i r ~ r ~ s  t ~ l r n e c l  o u t  fro hC- f a r  Less clompf'llinq t h a n  tjrcjtrx-ilc%rlts f o r  

~.t>por-t. i n q  ; n c l a s r : ~ - ~ ~ r : ~ ~ ~ ! L ~  ~xcl(:l..l y cxs  t.11tsy riYcre? nz,rdc by ox-icji:lal ,3u"c'tt~,rs 

L 1 l 1 ~ i  rC^f:;C'? g: c";c."Y 5 .  





PROJECT FACILITIES 

The G r m t  Lake hydroelectr ic  p ro jec t  s i t e  (F igu re  2 )  i s  approxi- 

snate1.y 20 miles n o r t h  of Seward, A~asktn. Durirlg t h e  1981 phase o f  

our  study, t h e  p roposed  c o n f i g u r a t i o n  of t h i s  p ro jec t  was to have 

involved c s n s t r u e t ~ o a ~  of a dam a t  t h e  o u t l e t  of G r a n t  Lake ( G r a n t  

Creek) and a small dam across a saddle on t h e  western shclre of the 

lower basin o f  Grant Lake ,  The lake water s u r f a c e  elevat.i.ox~ was t o  

r i s e  and f a l l  a n n u a l l y ,  and lake s h o r e l i n e  and I n l e t  Creek  f l o o d p l a i n  

acreage were going t o  be seasonally i n u n d a t e d .  Cont inuous  streamflow 

i n  Grant Creek was es sen t i a l l y  t~ have c ~ a s e d .  Streamflow from 

adjacent F a l l s  Creek was t o  be diverted t o  the  G r a n t  Lake r e s e r v o i r  by 

s u r f a c e  , o n d u i t ,  and c o n t i n u o u s  f lak;  below t h e  d i v e r s i o n  (1,000 P t  

e l e v a t i o n )  a l s o  w a s  t o  cease. The f i rs t  segment of our f i t i l d  i n v e s -  

t iga t ions ,  focused on t h e  dam, s h o r e l i n e  i n u n d a t i o n ,  s t r eamf low 

reduct ion ,  and o t h e r  site-specific impacts rzlated "c the or ig ina l  

projected c o n f i g u r a t i o n ,  

After the i n i t i a l  engineering arrd geologic data were e v a l u a t e d  in 

more d e t r i i l ,  Ebasco r ev i sed  the c o l ? f i g ~ a r a t i a n  of the o v e r a l l  pro  j ect 

f a c i l i t i e s  2nd recom7ended a n  alternative scheme .in e a r l y  1982 (Ebasco 

Serv ices ,  I n c .  1982) . W e  i.miediate2.y shifted t h e  emphasis of the re-- 

rnainder of the field i n v e s t i g ~ ~ t i o n s  ta assess the new p r o j e c t  fed- 

tdres .  A s  now c o n c e i v e d ,  t h e  p r o j e c t  would t a p  G r a n t  Tdke w d t e r  v i a  ': 

iu.ilr-level power t u n n e l  and shor t  l e n g t h  of s t e e l  penstoc1.c. t o  supply a 

6-meqawatt powerhouse on Upper Trail Lakz. 3 180-foot t a i l r a c e  would 

be excavated E ~ a m  t h e  powcsrhouse to Upper T r a i l .  Lake, No dams on 

Cj.-ant L,akc wo~i ld  be reqtiiu:.d, and Lake I i?vol  would f l u c t u a t e  from 

present Level. (clcv,itioxl 690 tt) d o w n  to elr :vct t ion 660 Ecet, Stream- 

f l o w s  ir; Gr,~l l . t ;  (7 r~ ick  would t.ssc7n t i c i  h k . y ~ c : t t ~ + : ; ~ ~  : ~ x c e p " r c i  b r i e f  

p ~ r ?  cscls of s p i l l ,  Fa 11s iluclck ~ 1 . s ~  w r > ~ i i t A  bt? c l iver tc~r i ,  and strcamflow 

111 t f rc  l o w t l r -  bci!iin wiit l ! : i  ~ i ~ d ~ i ~ .  ' ' i t  I : I  c19, t h~ 

r lc i t -e .ows LC twtl(311 I kt: 11ppi3~ ,tnci 1owc.r h,~:iirls c ? i  G ~ - - ; \ ! l t  Z,;lkr? j k ' i i ~ u ~ c  3 j 

W O L I I  i 4  be b l , r : ;  t cd ,znc3 c!~-tltlytlcl t o  tli ~~ i . c l t .11  of: , t pp~ox  i n l c i  tcly :" fi~'clc:. ,nr~d 

1 - ( 1  ~t .t. z~ke  i ; > c o t t . ~ r - I  t f t?va t i I'V ~;i ;~~~l>r" i? : i in~~  t - t l l y  655 t c t ~ t .  

I x i  ; i ( j r3 i i1orz > I _ \ l c \ s t '  t l c~vt? l~: [~~T!~l l t l  t t . ? ; f . t 11~ . t \~ ,  i f .  7 t l l i  1 L\S c r f  

r * c \  i l l  ,i~*,:t. ss t rorn ~ l i \ ~ i v J r y  St .~ . i~l  ~ ' d  l i  i cj iawi i ;~  I.IC>I.A l d k t r v  t tco t t i t ,  



F i g u r e  2. G r a n z t ;  l ake  f ? y d ~ - c i e 4 e c t r i c  p r o j e c t  f a c i l i t i e s .  



' F i gu re  3 .  Grao t Lake showing cr,--str l c t i o n  between 
the  lrppeir and  Xnwer h a s i n s .  



pcwerhouse site on Uppc  T r a i l  i,al;e and t o  ti'e i r i t ak i '  works on rhe 

lower basin of Grant L a k e .  qoa2 access  would not cross  Vagt Creek b u t  

i r~s tead  ~. rould  inclilde a 350-fo~t bridge across the na r r cvs  between 

Upper and L- --r Trail. l akes .  A 69-kv t r a ~ s m i s s i o n  l : ine would extend 

fron t h e  po;verhouse t o  the  City of Seward's F a l l s  Crc?ek metering 

point. 

SCOPE OF AEIDC SERVICES 

Our con t rac tua l  mandate w a s  t o  ga the r  r e l e v a n t  data through 

l i r c r a t u r e  review, i r t e rv iew.  and i irnit2d f i e i d  study anG t o  produce a 

sumary  repor t  t h a t  inventcries availabl~ knowledge and presents  da ta  

gathered from field investigations i n  t he  following categories--water 

;.-e ar:d q u a l i t y ;  aquatic b l o t z ;  t e r r e s t r i a l  biota; vegetaticn; and 

a rc i~eo log ica l  ?ilid h i s t o r i c a l  resources. Accordinoly this report 

prcwJides a simmary of e n ~ i r ~ ~ n m e n t a l  knociledce of tlre proposed project 

area base2 principall;- .  on information fron l i t e r a t u r e  sources and 

in t .e rv iews.  FLcld i r : v e s t i q a t i ~ r ~ s  were b r i e f  and  co r l f i ned  to the 

zcllectlon of seasonal baseline da ta .  

17 Ihe prc.i>ol;i_:d Gr?nt Lake h~droclectric project7 would i~ermanently 

c?_lter t h e  environrrientad. fezcures  of tnis region w i t h  c ~ n s t r i ~ c t i o n  of 

Y.c;~~s, t ) ~ ; l f , n s n i ~ s i ~ n  lincs, tunnel, pcwerhouse , pens+:ock, t-.ailrace, and 

p i p i i l i n e s ;  uy altered strcamflows and wate r  quality; and by distu~- 

L a n c e  f viiLdl.ift.s, 3 t i n ; m i z i ~ ~ q  3i.d niti~ating psrec3j-ctaalc zdve;.s~zt 

t.rLvj-vc,nlne~;tal effi;c:t.; woulci be L-r- _ixired. Nr) er~vil-o:~ment;tl assessmpr,t 

oL pc2t:ential. impacts of t h e  prolcac'i WL?S ?~i.i~le by fyb:rl?U 5s t h a t  ~ e ~ 2 ~ ~ l l -  

S ;  k f ~ l i i , y  SC? l ongs  so1.c; tt,, Ebasco. T i  t i  a i l .  graphics :,re- 



AQUATIC BIOTA 

bJATER USE AND QUALITY 

Limnolsgicab and f i s h e r i e s  resource inver:tories have been com- 

p i l e d  for s e v e r a l  lakes and streams i n  sou thcen t ra l  Alaska, princi- 

pally by the Alaska Department sf Fish & Game (ACF&G)  , t he  U , S .  

Gezalcgical Suzvey (USGS), and the U , S ,  Forest Service (US.FSj .  To 

augment the informatian a v a i l a b l e  for t he  project area,  w e  e s t ab? i shed  

a water qualit:- monitoring program for Grant  Lake, Grant Creek, Vagt 

Creek;, and E'al .1~ Creek. Water q u r ; l i t y  sapr~ples were taken f r o m  one of 

t h e  deepest  sections of Grzlnt Lake's upper and 10wer b;~s ins ,  A 

sampling s t a t i o n  was es tab l i shed  i n  each iakti bas in  on our f i r - s t  f i e l d  

t r i p  and permanent shoreline landmarks were used to f a c i l i t a t e  

r f 2 t u r n i n g  to these s t a t i o n s  a n  all s z b s ~ q u e n t  field trips, h e r t i c a l  

rneasuremer~ts were made f o r  temperature,  d isso lved  oxygen, and $dater 

c l a r i t y  (Secchi) . Cenyositc w a t e r  samples were col lectc2 from Grar i - t :  

L a k e  (each bas in )  , Grant Creek, Falls Csr?ck, and V a q t  Creek f o r  

c o n d u c t i v i t y ,  s t?iccted i o ~ s ,  n i t r a t e ,  o r t h o p h o s p h a t c  , alk3linity, 

h a r d ~ l e s s ,  tot-al  d i s so l ? r ed  solic'is, susge;?i2cc? solids, t ~ ~ r b i d i t y ,  p!i, and 

c o l ; f o r ~ ,  b~c"ccl-;c?. Tu r :b id i t y  and ~2:;:7e:162d solids  ere a l s o  ~leasureci  

t 50 m depth in h o t ?  iiz-;311t Lak? b z ~ i ~ i ~  i:~ J u n e  arrd A~ic~ust 1982. 

Fhytoplar ;k tur7  sarnplt~s t.rtyx-e takt2l-i ant? shippcjc'i to E ~ S S C O  fa;_" ,~n:i ly s i s .  

D u r i n g  w i s ~ t e e i ,  ol,t:nirlgs i n  t l ~ i i  i ce  were rn;~dc w i t h .  a hznd  opcratcd i c e  

amtjt2r t-o facilitr.;it.c use  c;f: p l a n k t c n  ne t s ,  water sarnpli.:~g bot?:ic!s, ard 

w n t t 2 z -  ei1i . i3 . i t \ -  inr;tr:r:nent, ptaobt\s. i s  4 ,  5 I a n  6 sll\?t~ t h e  

1-oc,~!. ion c~ f sitrr:]-il i ~ i l ;  s ta t lc j r i s ,  
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Figure 4. Aquatic biota sanlpiir~g t ~ h n i q u e s  and s8nipling locations, Grant Lake, 1981-1982. 

St~tii:,~; P;ii rt F I I U ~  er Gear Techniyuc Rcy l i u~ in4  
1 Fi5h A B;lo,lring anti sinking,  overnight set 1 r;csiti / ieawn t:?riej,i i L i i t i i  

9 Fish I13 O\'cr)~ighr  haitetd set I ser;es/se;;ion e~ceyz! v. )ii tlt~cr 

3 Zooplan kt011 C Ir~tcgrutccj ifcrticai ( I  rn/scc r a i c  of t o i v )  boiiorn 2X cc~ i np~) \ i t c /  SC;~ \C) I I  

3 f31~j.loi7l;irl klofi I ( ;  {t~rf:icc {o*,i I S C ~ ~ C ~ , ' S C ; ~ \ O ~ I  

3 'Itrat ur cl ~ t a l  l t y I> t'or7i1pos1~t 1 s c r i c s ~ ~ ~ t l ~ z ~ c ~ r ~  
4 Benthos E Co~npori tc and vcr-tical profile 2X cor~~pnttite/sc;t~ori 

F Crab sample 
Gcar types: 

A. Variable rnesll cxperi~nenial gill net 

C. hl innow trap;  ;ii:chor~rtl in iitfo~.nl arcnr, flo:~tsti under a buoy in pelagic areas 

C. 153 p n ~ e s h  Nitex 30 cm. planktor1 net with 153 /I mesh bucket 

D. I liter aliqilots piaccd in 12 iitcr con::lil?cr, composite sanlple withdr'awn for analysis by Ebasco 

E .  YSL 3lodei 33 saii~iity/cond~ictiviiy/telnperattlrc metcr, pocket thermotneter ( -35"~ 50YC), and 20 CKII Secci i i  d i x .  
and  t .2 liter Kernrncrer sampling bortli: 

F. 16 cm. x I6 an. I l k ~ n a n  dredge, sarliplc\ ~ Y ; L S ~ I C ~  i h r u t ~ g ! ~  500 ,U riiesll seive 

6. 12-inch Surber sampler, srtrnples vvasiied through 500~1 rnesIr seive 

H. 13ackpack Electioshock;er, aiigiil~g, v i r i ~ a l  obscrv;i$ion (combinarion of techniques) 

Cabin or associated bi~ilcfirlg 



Figure 5. Siudy areas 2nd aquatic biota sampl ing techniques, Grant Creek, 1981-1982. 
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Figure 6. Study areas md aq~rlit ic biota sampling techniques, Falls Creek, 195 1 - 1982. 
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Alaska, I n c .  provided sterile cont:ai.ners f o r  col lec t  i n y  zolifol-rn 

samp1.e~. The sarne firm analyzed the water samples for total dissolved 

solids, suspended solids, select ions ,  and chemical nu t r i en t s*  Amtest  

Laboratories, Seattle, Washington, supplied spec ia l  containers and 

t e s t e d  additional. w a t e r  samples fo r  heavy metals c o n t e n t .  

LNVEXTEBMTES 

Prior t o  t h i s  study, v e r y  l i t t l e  background information exis ted 

on the aquatic invertebrates i n  p ro jec t  area waters. W e  gathered 

s i t e - spec i f i c  s e a s o n a l  da ta  concerning macroinvertebrate and zooplank- 

ton distribution and relative abundance, 

Zooplankton were collected i n  each lake basin by making d u p l i c a t e  

v e r t i c a l  tows from a 50-m depth t o  the surface using a N o .  1C Nitex 

ne t  ZiO crn in diameter and I rn l o n g ,  Straining c l o t h  for t.hc N o .  iO 

Kites net  had an aperture of 153 microns and 45  percent open area. We 

preserved plankton i n  70 percent alcohol and, i n  our Anchorage labora- 

tory, idei i t i f ied  and c o u n t e d  them on a Sedgewick Rafter c o u n t  j cell. 

we used a 6- in  (152 ern) Ekman d v e d g e  t o  collect lake bottom fauna and 

a 12-in (30 cm) SuvSer  sampler to col.lect strean: b e n t h o s ,  Lake and 

stream b o t t o r ~  samples were washed i n  a screen bucket havir:g 30 meshes 

PC z i nch .  Organisms were pri\sr.l:ved in 70 I cent alcchol, identif it?d 

to t h e  lowest poss ib le  taxon, and  enumerateti accord ing  to are2 or. 

volume of hab i t a t  oriqinally sampled. Figures 4, 5 ,  and 6 s h o ~  

sampl  irlq schedules and si t e  l oc;it ions ,  



areas and floated under a buoy i n  pe l ag i c  areas; and ~ ~ l . s t i a l  ~bsex-\~a-- 

t i o n .  Figure 4 sur~~arizes sampling locati.ons, parameters,  iir12 methods 

in Grant Lake and Figures 5 and 6 provide t h i s  information f o r  G r a m  

and Falls Creek. We divided Grarit Creek and Falls Creek into discrete 

study areas to fzc i . l i t a t e  the analysis of fish di:stribution and 

h a b i t a t  characteristics. we used the following methods t o  investigate 

these rearing &lid spawning h a b i t a t s :  minnow traps b a i t e d  with salrncn 

roe set overnight: a backpack electroshocker;  a n g l i n g ;  visual observa- 

tion* A block and removal methodology (Zippin 1958) was used t o  

a t tempt  a quar ; t i . ta t ive  a s s e s s m e n t  of the fish populations in Grant 

Creek (see results in Appendix A). This methodology was not used in 

Falls Creek due to hi-qh water conditions and the low nunkers  of fish 

observed using other methods. 

TERRESTRIAL BIOTA 

BOTANICAL RESOURCES 

Phytoplankton and p e r i p h y t o n  samples were taken during each field 

trxp, preserved, au?d shipped to Ebt=isco f o r  analysis, We collectsd 

phytoplailkton i n  Grant Lakc in a 1.2-liter Kemerer  bottle at several 

sl-1rf;:ce locations in each bzsir l  and one w a r  bar-tom (511 m) i ! ~  each 

b a s i n .  Each sarnpl-c was therr added to a 12-liter carboy and two 

l-li t c r  a l j - c j u o t s  were withdrawn from t h i s  composi"l ssc?mpl_e, Surf , . i~-o 

samples from Grc l r , t :  Crecili;,  F a l l s  C r e e k ,  arid Vagt  C r e e k  w e r e  prcse~-t~ec'i 

in 70 p c r c c t  alc:oho2, concentrated to ;~ppros.~.xn~it.cly 1 1 and 

rcd:c?ineCi fc)r- t > ~ : u . l y ~  is by E h c 3 s c o  s t c ~ f l ' .  P ~ r i  p h y t c ~ n  sallip_lc?s fj-0111 G r a i l  t 

Creek, I-'ails CI-cek ,  Lincl Vayt b'uc-~ek ~ Y ' C ~ L - C  c ~ k ~ t - ~ l i n e d  111' scrilbbing s i r t l n n ?  

h o t  t-om surf nccs i 1 riqs ,+ ~ i ~ h b l ~ f s ,  etc. ) and t ' f le~~ pre:;crving t l l e n r  i r z  

713 pcuc.c!it (tlcohol I ~ j r  nr?a 1 ys i i; h y  E:basco, 
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The descriptions of t h e  mapping u n i t s  r e f l e c t  t h e  variations within 

each tyi-2 .  

Dur ing  July 1982 w e  f i e l d  checlced the preliminary vegetat ion map 

prepared in 1981, We visited representative areas of each delineated 

type as well as questionable areas, previously disturbed areas, and 

sites to be directly impac:ted by project development, We d i d  not s e ~ k  

quantitative data on plant distribution, composition, or abundance but 

instead made qualitative assessment of the  relative abundance of 

dominant plants in areas to be directly affected by the proposed 

project. Areas slated for modification by project strcctures were 

measured and compared to the total avai lable  acres of each vegetation 

type, The vegetation w a s  described in terms of dominant. over- and 

understory placts. Botanical names follow Hulten (1968) , arid are 

presented in Appendix C, 

WILDLIFE RESOURCES 

Friolr  t o  t h e  i ~ i - t i a t i o n  of t h e  field study proqr-am we reviewed 

the literature and interviewed knowledgeable residents acd agency 

personr~el to identip; likely cnrn~onents of the project area's fauna. 

Once this w;ls avcorr!plished, we compiled l i f e  histories for ezch of the 

major species and species groups thought to ~cside in the study area. 

The purpose of this review w,-ls twofold: (1) to iden t i fy  t h e  chief 

natural limiting factors governing population size of each species and 

species group in A l a s k a  and (2) to ic'.entify those aspects  of indivi -  

dual L i f t ?  histories which r e l a t e  t o  the timing of key bioloqical.  

events  (e-g* dm.! s i t e  selectionl 'the rut partux-ition etc, ) which 

r;;dy be s~lhjectr  to t h e  irlfl~enccs of hu~nan  a c t i v i t y .  
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1902, w c  coiiriurtr.d .I s t i r - i p s  of  r c co i~ r :~ i s i ; a i : c1~ -1 r~~z l  f i ~ l d  s u r v e y s ,  

iL,t- ; t l ;  f o o t -  ;_11:('i r 3 t \ r i L t l p  (.o c ~ . i ; c ~ - t L * i i l  t i ? ( \  13i?-o:;~~nc:t~~ Cilstr.ibilt . i ~ > n ,  rt5-- 

1 t i  i I , and  u:;c l u t t c r n s  VCIY i ~ , n s  s ;liid spcci pi- 

qroups wi t:h 111 t 1 1 ~  p . r F c ~ j  ~ c t  C ? ~ C C ~  '2r:~l LC] i t l ~ y : ~ t i f y  t c: 1 : ; t : * i k ; \ ~ t i ( - > i l  and 

r t >  1,xt ~ v { z  ~ . i l i i c ~  o t I I S C C I ~ ( > I ~ , ~ ~  1y- I ir:-Ii t-t1c3 1 . r ~ j I r ) ; .  tCi &.s CII:C? f ht?ir 

I -  .i o i t r o t .  r I?c.~II! J. c;-~t~a ~ : ~ . - t . ~ - - ~ : ~ ~ r - - s t  ~ i - ; o ~ i  .foot > , ~ : j - ~ ~ t b [ : ~ : ;  

Wc I ( < O ~ ~ ~ I U ( ~ ~  ( 1  < I  1 1 >: 1 t !, l ~ - k b t )  L \ ,  t k ) t >  t :  l :; t : l l - k > ~ \ ( l  r11ch-i i ? 1 t>< i  L\:: < I  

? ' C "  \ :  ', : , , 1  ] J l " k ]  ] t Y i  is !  j , : i t  l : t x +  , ( 1 L . t  1 1 1 i ( 1  (.41] T ? ( i<J] t :  ; ( ~ L ; t 3 [ \ \ ( - ~ \ ! * , p  



s i t e ,  pens t t ic ]< ,  etc. ) . ~ o o t  surveys were a l s o  con(riucted t h r o u g h  

adjacent  arcas t o  compare habitats a t  project sites t o  o t h e r  h a b i t a t s  

in the s t u d y  area and to migx-at ion routes. 

Data r e c o r d e d  d u r i n g  foot surveys i n c l u d e d  the sightings of 

i n d i v i d u a l  a n i n a l s  and/or s i g n  i r ~ d i c a t i v e  of t h e i r  presence (tracks, 

scat, browse l i n e s ,  etc.) , t h e  t y p e  of vegetat ion com.nunity t h e  

s i g h t i n g  occurred i n ,  and a n  appra i sa l  of t h e  h a b i t a t  q u a l i t y  f o r  e a c h  

spec ies  a t  each o b s e r v a t i o n  s i t e .  H a b i t a t  q u a l i t y  was subjectively 

e v a l u a t e d  i n  t h e  f i e l d  on thc  b a s i s  of an i n t e v p r e t a t i o r l  of the amount 

and q u a l i t y  of forage i t e m s  available at each s i t e  along w i t h  i n d i -  

ca-t.ions of p a s t  u s e  of t h e  a v a i l a b l e  food resource. Replicate  sys- 

tematic  a e r i a l  surveys were conducted s e a s o n z l l y  to aaugm~nt in5ouma- 

t i o n  g l e a n e d  from the  ground on the s e a s o n a l  d i s t v i b u t i o n  and r e l a t i v e  

abundance of each o f  t h e  species  and species  groups targeted f o r  t h e  

s t-udy.  Dam recorded i r ~ c l u d e d  sy?ecies  t y p e ,  ncmbers, sex and zge 

corr tposi t i -sr~,  location, tine of day, an e s t i m a t e  of viewing c o n d i t i o n s ,  

and s i g n  ( t r z c k s  i n  snow, escavzt ions b y  bears, e t c . )  i n d i c a t i v e  of a n  

a n i m a l ' s  presence, 

O u r  staff synthesized t h e  r e s u l t s  o f  t h e  l i t e r a t u x - ~ 3  arid fiei .2 

surveys i n t o  oa description or" use of the p r o j e c t  a r e a  by v a r i o c s  

species .  1Je t h e n  drew corvelatior~s b2tt.teen v c y e t a t i o r l  conGiun i t i e s  and 

t h e  obsprved use hy animalc, p r o v i d i n g  a n  index of h a b i t a t  u s e  by 

s ~ ~ ( ? G ~ - c s  by scnr;on,  ?<ex& w c  i d c n t i f i e t l  these naturc3,l  factor^ d ~ ~ ~ l ~ ~ e ~  

CJ~JJ!,~C of l i m i - t l n g  givCri 13013uidticlls i n  t l i2  study arl;i. s u b j e c t i L ~ e  

zp1praisa.l o f  habi  t a t :  c p i ~ t l i  ty was a l s c  made. 



I*JATER USE AND QUALITY - -!.- 

GENERAL DE:SCRIPTSON OF THE LOCALE AND EXISTING WATER, USES 

The e a s t e r n  Kenai Peninsula i s  in a miiritiine cl imaStic  r e g i o n ,  

w h i c h  i n  A l a s k a  means cool summers, mild w i n t e r s ,  high p r e c i p i t a t i o n ,  

arid frequent storms with h i g h   win^;. Precipitation i s  l e a s 2  i n  t h e  

spring and areatest d u r i n g  the l a t e  sumnler and ear ly  autumn. knnua l  

r a i n f a l l  exceeds 40 inclies i.n the eastern mountainous parts of t h e  

study a rea ,  

G r a n t  Lake is located in the Chugach Nountg2ins o f  the Kenai  

P e n i n s u l a  approximately 27 m i l e s  northeast. of Seward a t  an elevation 

of 700 ft. I t s  d r z i n a g e  area i s  43.5 square miles .  An i s l a n d  and 

narrows a t  a right angle sepzratc t h e  lake i n t o  two bas ins  with a 

total surface area of 2.5 square miles, The l ower  basin i s  i. 5 m i l < ? s  

long anc? 0 .5  miles  wide and i s  flanked by steep rno r~n ta ins  on  the  east 

a n d  a low d i v i de  to the w e s t .  The upper a d s i n  is 3.5 miles l o n g  and 

0.5 miles wide and is confined b e t w e e n  steep slopes with a flat-Sot- 

torned valley c o n t a i n i n g  a major unnamed tributary, h e r e i n  called Inlet 

Creek, a t  i t s  upper end. Several o t l x r  small g lac i a l  streams feed 

into Grant Lake, cacs ing  seasonally moderate to heavy turbidity of t h c  

lzkc waters ,  

Access to the project area is by the Anchoraye-Seward highway and 

the Alaska Rai l road ,  bo th  of which 1-ie parsllcl to T r a i i  Lake, 

crossing t h e  lower sections of Falls and Ptarrni-gzn c r e e k s  and running 

w i t l i i l i  0.25 mile of the mouth of Grant Creek .  The few resicients of 

t h e  pr-ojoct  r e  i i y  live along the ? k  Conmcrcial de- 

velopmrwt wi thiir Lhr j)l-o:ject arcs has been i m i t e d  to a hunter's c3i.i 12 

on u y ~ p e r  G r d n t  Lakc? ,  a recr-(.,ition c & i n  at t h e  mout 1-1 of G r a n t  Creek, 

~ r i d  ~i i e w  m i n i x ,  now l al-gtaly inactive . O ~ i e  cLibin and r~ppurter~,~ilt n~irie 

I t i h u i l  i i i n q ?  r 1 o c ~  t r d  I i t ?  ric3r tii s i  dc of . t;2.2!12. IiLxkt: * 

(:lil~reiitL~ 1 i S f ' Y  Vt'S ;iS 3 5t Ji.ll L l i i J  tllTCtl f 0 1 .  S ~ > < - V T : ~  S?I?Pil 

hunting i i i  t l ~ c  v,~! 1 t!y ,il;r;vc tipper (;rant :.;II~\ i i , i s l r l  ,-ii?d i r l  the mfiun- 

~ - ~ . i i . n c ~ u s  C I ~ C : ; ~  b ; ~ r ~ * r - ~ ~ ~ ! ~ c ! i - n c :  t i l t - 1  l t l k e -  F ~ c ; ~ ~ ~ ~ ~ - ~ ~ ~ I I L ~ : ;  ~ . ~ t : i l i : ; ~ >  kL-,;!! kac~:;ili:;t 

t~zci  : . ~ . ~ L ~ ~ Z - ~ I I ~  Li.~:t?~-~s ( i r ~ c l ~ i c i i ~ : ~ ;  pt\i-xrtalit31!? c r n t t L ~ n  (311 t -h t>  : x k ~ c ) r c s  L ) C  I I I \ ~ ; C - I -  

{ ; P " ~ I I I ~ :  IJL~I<:f . : )  t ~ ~ ' r ~  ~ i ~ ~ t l  il$i : i t ~ s ~ : ~ c > ~ i ~ i l  c t ~ i ~ I l I : ;  a I i  i k t > ~ : ~  Li.,tci > ~ I ~ C - G I I > < ) ~  L t11-:; c i  1 :-;L> 

q i - i  i T i  < l L q c " s l : ; : i  ! 0 ( t l  , l i l t  I " < i k @ \  ! rr11\1 L i l ~ \  'i'l*d 11 l L % I w Y ;  f P 1  1 $ 1  w l l  1 - - i x . t c > L i  t 1:,1 1 : a 



st2vl?ral- canoes axe  stored at: t:he trailhead on Grar1 t .  Lake 

remziris of severdl :-aIfiping sites. The mine on the lower hasin of 

Grant L a k e  is accessed by a C a t  t r a i l  e x t e n d i n g  from the e a s t  shore of 

Upper Trail Lake to the miner's cabin area. ~ccording to Moose Pass 

residents, a I n ~ e  individual spends the spring through f a l l  seasor,s 

tending a hard rock gold mine i n  t h e  mounta in  f l a n k  above G r a n t  ~ake. 

Fx-esurned l i m i t e d  c3onesti.c use is made of t h e  lake by this i.ndivi.duai 

f a r  wash water and f o r  recreation. 

USGS gaged Grant Creek for 11 years, from 1947 tc 1959, at a 

l o c a t i o n  0 . 3  m i l e s  upsrream from i t s  n?outh. T h i ~  is the primzry 
C 

source of hydrologic data for the G r a n t  Lake basin. The mean annual 

fl.aw during t h i s  period was 198 o f s .  Pl,lir,irnum discharge occurred 

d u r i n g  Narch and peak discharge during J u l y ,  F i c~u re  7 sun7aarizes  flow 

data. 

Originating from Grant Lake, Grant Creek E i c w s  appldximately 

1.1 miles southwesterly, emptying into the Trail River between Ugper 

ant? L c w e r  Trail l a k e s ,  Very fine glacial flour (a colloidal sus- 

pessior: 3f v e r y  f i ne  i . ~ : o ~ g a n i c  particles) remains i n  suspension 

throughout i t s  course. G r a n t  Creek has a stream gradient of 207 ft 

per mile, 

Streamflow I -  the watershed of the s t u d y  area is most ly  of 

y9.acizl1 o x i q i - r ~ ,  Flow i.11 these strearns is hiyh ,.id reflects t& 

greatzer prr?c!.pitcitio!i in the mountai l is .  Glacial. streams t y p i c a l l y  

d i s p l a y  ;t peri-od of iiiijh flow iluring thc suliiinar mont!?s and a p o r i c d  at' 

law El-ow c lu r inq  tlir wiriter nnonths, 

The q u ; ? ? ~ t y  uf surf;lcc w s t i : r  i i l  ihe K e n a i  River w d ~ ~ r : ; ! , ~ ~ d  is cj~?:-- 

1 0 A l - t e s i . i r i  wLiter Inay ( :o~: t , i in  ob j ecti.on,jb] t$ iluL~~~titii?s of 

ir.011 or ch lc? r i i !~?  r~cci~: tlac coast. C?lilCf1r in ql;lci;ll strcnms ec?ntL? i l l s  

l o w  i :o~iceiitr; l t : i i~ns i ~ ~ s : ; o i v e d  :;ol.i cis b u t  ~:oi i t . i i j is c-jl,i<:i.,il flour ~ ~ ~ c i  

i s, t -h rz rc . f r ) rc ,  t :urbj 11 n;ost o f  J ~ C C I I . - .  

1 I L t 7 i L t  j 1 1  : i ] C  ivpl 1 1 , j L ;  ~ ~ c l ~ , l ~  

rc~xjrt.c:d t : ~  i--;il!cjc ~ X L I ~  n w r  O LO 1"7"(1. r F ~ ~ t c i L  I ~ L :  C:c>kri7r f a r  t : l ~ ~ >  ~ ~ ? l : ; l l  

* 
J -  t I ?  I - .  c t i  ml~l-!u',,vi.iii!,~.~-, clI ld  Lc;(: k3rc-iLijcLllT cc21, 

O C C U K '  ~1.'; C i c - l _ i Y  1-y Ĉ1S I . ' t ' ! i l . ~ r ~ r ~ ,  111 : ; i t l 3 ( ?  ytxcirs f ? ~  - * fL \x  t!cl t: s rli  i t 

j":-cxf :<t; c ~ \ ~ ( > r -  T . i ~ t ; , ~  1 ,txidu; , 1 i , < t i  i t  , I , , i l i ( j  i i  - jciLjt211 

t r ( A r : t L r ~ i  1 1 ) .  f l - f  ~ & : ( j  J 11 ? ! I \ ~ ; < ! ~ I ~ J P ~  , ~ r , , l  f I ~ , i w  L Z ~  I < i t  ;thi-,l-i 1 t , r  , t , i i -  1 bv ;$qLi:, 



F i g u r e  7 .  >lean monthly streamflow in cfs 
f o r  Grant Creek ,  1947-58. 

October 

November 

December 

Jantlar y 

F e b r u a r y  

$!arch 

A p r i l  

>fay 

June 

J l l  I y 

r-\ugus t 



ThU pxil~1~7:- J C C ~ S S  t c i  bx3r i t  ~ r - e k  is by baat across :.iwer ' i r - ~ i i  

ids t l p  2nd the crec:k reccl \ : rs  mod,,rate recreational u s e ,  p r i i ~ c i p a l l y  

f i - s h i n g ,  near the coriflucncc i .~ith th? Trail Lakcs  syst.ern. Moose Fass 
- 

cind other area reside;>t,s hike the lowel- 0.5 to C ,  i!j ;nile o f  G r a n t  

,,,b t r o u t ,  or Arctic  g r a y l i l i g  C ' Z C ~ S ~  to fish £01 Dolly 'U 'cq~Gen,  r ; x i ~ * i - , q  

~ h r - o u g l ; o ~ ~ r  t i le  spr ing  and sumyc?r months. The zrezk is closed to a11 

sci!.mi?rx i L  (by ADFsG r c g u l ~ t i . c ~ n j  . This trail s well u s e d  and 

y:ir;..!ieis t h e  souti-! side of G r z n t  Creek from the ;noui-11 to t h e  c&nyon.  

Frt..-urnably t : : n  owner of a cabin near the mouth of the creek obta ins  

T*~at::2r from Gra::t Creek  for vz r2 .m~  domestic: uses d u r i n g  a l l  t i m e s  of 

t h e  y C a Y .  

Vagt Creek drains vagt  Lake, which is a natux~i lake on a beccn 

~01.y-er Z,akc d:: ;ill ~l.e~:atcirir: o f  z5cct 575 Zt, L3agt C m e k  is 

a1:o-t 2- ,SO(? ip l e n c j ~ h ,  CJ ft wid?, and has an svex-al l  cp-adieni; of 

a!>out 5 percen;. P , i ~ c ~ ~ s  to ilzgt Creek  and ' J i i c~  Lake i s  h~r a trail 

arouncl .the r I r a i l  Lake oriyiaatkng from r-iear the high7,c.a~ 

b r i d ~ r .  r:ver Trail River .  i;CT'i;C rehabilitated V a y t  Lake in 1974 to 
- .  

: unrjss i r?hi . :  i ~ s h  ar,d 2lo.i.: manage it ?.s J p i c  T C C ~ . T ~ ~ ~ ~ C : : I  

fii.he;-:~, occzs i  i : n n l l y  resti;r.lci~ii; it with r i b  trout. I?i.kers 

fuc.:yu;c~~: ly :r;lvcl. t h i s  trail i i c r i - ? y  sumi:e,- tu aoczss V;:r't i,ake 231 

7 * ; rt~~r-ei?tZgr1;1I r p E  ?~,~?rdiinec_l C T ~  ( j . x~ps i t~ : s  i s  a5C)il:1d;7~1.t. 

nrt,u;-id the i ~ k : )  ptlrimei:cr, A r o t h i r r  r 3  : c i ra l l e l s  Yagt Creel.;: tr,) 

f ,:;WQT 'Fra j 1 iiaki: , I I - , ~  ;;I:- - i p-v2ars ??c 1.3 useci ,  Spurt: 3'islljng is zr;>n~r Ill V c ~ c j  :' 

Srtlt::r: C ~ L I C  LC: L LS .c;n?all si zt5 ii!irj t9-1~ pLL?ct?1~t?t:t of  Y C ~ C - ~ ;  fil i~C7; ~j;~bii\ns 

c :  t. t '!ixc_li ~ , s k t >  i :\\ti et f ' i 7 i j l l i l ~ ~ i 3  p ~ i m ; t r  i1.y t c i  proh~ l2 i . t  or_:i:mli;l-at i o n  

~ 1 f '  ";to<:! i!ii L ,:1.1!bc>:\ t>:;;'?t, 

1" !i ', :; ;';-i ca:; d rc i  j i7,ci thr: p l  c ; r :  1 i I ; lo1.1~ ctrr'ct b t  ~ S ' J L S L : ~ ~  t??jl G : - a l l t  1,;~l.r~: 
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c $ y i i l  . i c i i :c '  ( ' 1  1 3  . I  ( : l : , l K L t  i ; l i  1 t !> . i t  j. S I I I ~ ~ I ~ ~ ~ ~ .  C T l  I 
l - i < x ? * f 2  C i l  P lit> l ' ik( l5 ,  (11- 
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s . 'g ls ider~~~s  a re  prescq~t  n e a r  F a l . l s  C r?ck ,  but: dctual U S P  I ? I C  Falls C r e e k  

;3rt22 is tjel.iLzr;i.21y Liuf;itt;d i.o snotv'ntol>ilc a ~ d  harschac-k ri.d.il?q, bIoder-- 

a-te1-y t u r b i d  wawc from runoff and from twci placer m i r ; i e s  probably 

precludes consumpti~~e use of creek watars. 

AL-&*SKA WATER QUALITY STA!JDARDS 

State water q u a l i e y  s t m d a r d s ,  whicl-i puovi.de f o r  t h e  protectlo;? 

of identified uses o f  Alaska's waters, are  under the auspi-ces of t h e  

Alaska  Dep,.;wtnent o f  Environments?. Conservat ion ehrol-~gh Alaska 

S~atutcs T i t l e  46, Chapter 3 -  A l l  water boities in t h e  project area 

are  classiflec? by the State of Alaska as Class C, "Water tised f o r  

growth ansd propag,itiorz of fish, shellfish, other aquatic l i f e ,  znd 

wildlife including waterfowl and furbearess."  

Water quality cuiteuia, when u s ~ d  in o o ~ 3 ~ i n a t i o n  w i t h  the water  

use d e s i g n a t i o i ~ ,  cor:stitute the itrater quality standard f o r  s, paw- 

titular water b o ~ ? y ,  Na-ker quality standards regulete man-ziade 

al_ti?ratiorrs to t h e  c ~ z t c r s  of the s t a t e ,  F i q u r e  8 presents w a t ~ r  

quality cwi t c r i s  appl i  cable to each protecte6 water,  



Sitonl.1 t:oc r z c i i ~ c e  t!re t i t i p t ! ~  of t h r :  
car:i\tansa?.im poir:r f a r  ?f?ati~sv~'it!?c 
ti,. a ; t i % ; ~ t v  Lrt  nor^: than ii l :  !?om 
t ! l z  :;i;as+r?a L1.r t .st . ihi  isht.ii norm.  

S i l v e r  Xot t o  i i scaed e r i t c r i a  In E:3.'1, !$7b  
1 

Nst t o  i.?.rctsi.d c r i c e r i a  i n  F?\, 1376 
Nor to est:r7ed criteria in K'.i-,i,, 13Zo  

Xluainun 
A r s e n i c  

Nu r .i?ronx~t~:?-l,ic ion 
XO rt!-:~:~ncnii 3r i a n  

N 3 t  t i )  t%cr?t?ii ~ r ~ i ~ ~ i ; i  iil i:i3.\, I t ' ; ?  
>:or LL) :.\,ce~.i! crlttri.2 l n  Z'ii.?, 1376 

S o t  td r:icc*:..il crir ; . r l ; i  1:; :-:T.\, 1 J 7 n  
>;oc CG e : f ~ t : ~ d  c:-iLt:rL'l l":7 

?;3i fo e:i.<:eeCi i l r i t v r i a  i n  I<:?&, i ? ? n  
:<st. to i.scL~t?J r:-i,ri>ri; i:: !:I:;\, 1976 

>{ot q a ~ ~ ~ a ~ ~ ~ !  , r i t k b c i , i  i n  )',ll:\, ~ Q : F Y  

Not t;) ~ i 2 i ' c :  ~rit~.ri,i i:: EP:l, 197:: 
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;i limltid l lmnol: ,qi---al  survey i ~ y  UI-WS (131511 W;~S co:idccted in 

19bO at pt.arnigan 2nd G r a n t  izkos. A temperature p r o f i l e  ~ 9 t a i ~ e d  

j u l y  1960 avPt;lr-migaL-l Lake showed a smooth d e c l i n e  in "cc.mperaturi2 

fl:am 5 8 " ~  the> surface t(1 40°E' ~t 230 ft w i t h  no thermocline. 

F i g u r e  12 provides tke water chemis t ry  data cbtained :or ptarmigan 

Lake on the same date .  Temperature profiles xere obtained f o r  both 

upper 2nd l owor  G3:snt Lake  in July 1960, Ilpper G r m t  Lake v a Y i e d  from 

459°F c>n ti-le svcrfdcc to 41°F at 200 f t  w i t 1 1  no evidence clif a "thcrmo- 

c l i n e .  k'emperatuues for lower Grant L a k e  va r i ed  from 55°F a t  t he  

stzrfsce t o  39'F' at 2 C O  f t  w j . t h  eviderlce of a thermoc1:ine beginrrni.ng to 

form betw?m 10 and 25 ft >elow the surface. Figure 12 g ives  water 

i h c ~ ~ i s t r y  data collected 01: t h z t  date f o r  Gran t  Lake. 

ADF&G and USFS c n ~ d u c t e d  a limnalogic~l survey of Grant Lake k? 

13r?i., Figures 1-3 ._in6 14 give ti~crmal, dissolved oxyqem, and s o i a r  

ii-lun~ir-,&rice pl-~ofi:~:e, f o x  Zune 1981. a t G r a n t  L a k e .  Duri:-~g this survey 

G r a n t  L d k ~  shot%ied s u f f i c i a n t  oxygen at depth ,  a chernaciine near 20 m, 

and a 1 percent iillcilienee l i g h t  level of 19 M i t i  the ioit;er b a s i ~  and 

13 m i n  the xpper b a s i n .  The w a t e r  cslumu? above the 1 percent ir-ci- 

ai:r?ce lighk l:?vi?l contai:?~ sufficient i ig ' l l t  i i ~ r  photosynthesis t o  take 

place! - 
I*icTsK E r e s h w a t t ~ r  p r a ~ u c t i t r i t - y  studies on i:f-le Kenai P e n i n s u l a  have 

b e  cr::di?c t ci! o;i t h e  larcier sal1nc.n-proc1ucii;g s treams, p , i r t i c . ~ l a r l i  

tkre i.:ts.nai arid Rnss i s l :  ~ ' ~ V C Y S ,  USGS hcis espt?nr?ecI i??inimal effort i.12 

pr ist  yccir-s, a:ld tlL)I-'&G has o n l y  in rcocnt: 'yri:rlrs expa~ lded  t h e i r  fresh- 

tkr;itckr p . r - c~~ iuc r i \7 i t -y  r t ~ s e ~ x - c h  . 
i$,itcr cilernisilrli dat:;i C O ~  l c c t i ? d  bl) iJSGS (1.981) i i i d i c d t e d  that pro- 

~ ( : c L  ~ t : " t > ~ i  i ~ ( ~ t - ~ r : - ;  ~ c ~ ~ J c ?  101~' I T I G ~ P Y : ~ ~ I : ~ >  3 . ~ ~ ~ ~ ~ 1 s  of alkalir-iity <2nL- ] l L l r c l -  

i : c s s .  St i t -T ic i i n ! -  dii;k;olvt?d c:-::ic;t3~? i:; pr - i> : j i~~ t  4-hrour~hc31:t the y c c l r i  ap,d 

1 i L c J 3 :  . I  1 . - I  i 1 511~yj V ~ , i  j p.~l: tr i~~~t 

uri::t c l i t :  ci. t l ~ ( .  W , i i  c . ' f  j :- ( jc t :~  *I*.? l 1y 1 o ~ " r  r> : :c t \ ) \? -  L:II~JL~ t ]it> ; ! L J ~  1-i (,lit \., gr(.-,il 

I i I I ;  . j ;$I-(. ii.itx~ijlii.i!l*l 

CI f t i . r  Lhf? c , j  tiTv>p~~ 1 l i c j  SP, : : ;LIII  a s ~ - , , ! ~ i  L < . , j - t  (!k 2 :, L ] I ~ ~  (-11 1 k# ~ ~ t i ~ ~ t ~ y +  iJc1,-jJ7 j-!, ; j l t d  

- 0  f I r 1  . I  " 1  , I  i L t l  t \ : : t  l \ : t l k j  ( ; < i  j!ll{-ll: p>]i>\lJ  L i ~  1 <-jr, :-(> pr(>c$&.t> l;)Li- 

J 1  - I - [ ( ~ I I L : ;  f - r o ~ i t  (,,i l ~ ~ * , o s  ~ ~ ~ i j  f -  i : , : > t L L ,  



%;igt*lre 12, /?1;3ter q u a l i t y  an,;lysis (surzace) of  
Ptarmigan arrd Grant  fakes, July 15, 1360. 

Lake 

1 ;IS r e p o r t e d  by LT, S ,  Fish and ' I J i ldXi f  c Service (1961) , 

Souuce: U S ,  F i s h  and W i i ~ i l i f e  Serv ice  1961, 



'c1 rigure 13. Vertical temperature, dissolved oxygen, and 
so l a r  illuminance p r o f i l e s ,  Grant Lake, 'over 
basin, June XQ, 1981, 

So la r  Iiliurninarace 
Depth 
(m> 

Tempera t u x e  Dissolved Oxygen --___-- (foot_ ccandles) 
( O c )  (mg!l) up 



P i s u r e  14. Vertical temperacure, d i s s o l v e d  dxygerz, and 
solar iblumirranc,e p r o f i l e s ,  Grant Lake,  tapper 
b a s i n ,  June 10, 1983,  

D e p t h  
(m? 

S o l a r  114uminatnce 
Temperature @issa lved  Oxygen ( f o o t  candle!s) 

( O c )  (rng/l) UP 

h 
i 7: .i.r~c i d  ence l i g h t  l e v e l .  

Source: illasica Dep:,r in~t .nt  o f  I ? i s h  atld Game lL18 1 ,  



Figure 15. Vertical temperatures p r o f i l e s  o f  Grant xJalie, lower  ba s in .  

Depth (m) 



i 6 Vertical.  temperature p r o f i l e s  of Grant  Lake, uppe r  b a s i n ,  

Depth (m) 



F i g u r e  17. Dissolved oxygen mcosurcments f o r  Grnnc Lake. 

D e p t h  (m) 

,+.---- Disso lved  O z ~ n ,  - 
October 1982 J u n e  1982 - -P----..- 

Lower Upper 
Basin Basin 

Lower  Upper  
Basin Basin 

Surface 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
15 
20 
25 
30 
35 
40 
4 -5 
50 
52 
54 



F i g u r e  18, M;;?tcr q u a 2 i . t ~  : fn ta f c r  G m n t  Lake, 

Cc t u b e r  1981 f March 1982 
1 

-- -,. June 1982 Aa~gust: 1982 
T n r s r . r  Tin-n- 
L V W C t  Llyptzl.. ? n*;r/-...iP jp-%c..r_- 

L V W C k  iJIiJt-.L 

Basin Basin $%-sin Basin 

Cotai h a r d n e s s  (cg/l as CaCO,) 
J 

Total dissolved s o l i d s  (agjl) 51 87 33  28 %1 47 

Suspended  s d i d s  ( m g / l )  8 . A  4 1- * 3 2 1 .3  1 .3  

p3 (standard u n i t s )  

% . C:ozipos i lzrri sackpie 
L "  2 ,,3 = nos b e t c c t a h l e  

_i a ::I-: .= n a t  :;easured 



II3":SULTS Qj? THE FIELD ~&3~~FFu~1 

i.!ater samples wort1 collcctec! ir, both Szsins of G r a n t  Lake ar: w e i l  

24s G r a n t  Creekr V a g t  17xcek, and Falls C x - ~ e k  in Octo1ber 19133, G r a n t  

L a k e  a s  w e l l  ds Gran t  C s e e k  and Vayt Creek  were sampled in b!arch 1982, 

d t ~ d  170th bzs ins  sf G r a n t  Lake, Grant Creek, 2nd E9a.7,Ls Creek v;exe 

5;lanpLed i n  June and August 1.992, Figures 15 sad 145 i l l u s . t r a t e  the 

v e r t i c a l  tempcratV.:re p ro f i l e s  fox b o t h  lake b;.sins. F i g u r e  17 pro- 

v i d e s  dissolved oxygen data ,  and F i g u r e  18 qiws other water q u a l i t y  

d a t a  abta-d f o r  Gxarit Lake, A d d i t i o n a l  suspendc2 s o l i d s  and tux- 

b i d i t y  meastrr~ments weKe taikea, f o r  both basins of GxanP: Lake in Zune 

and August  1982, F i g u r e  19 provides the r e s u l t s ,  Dissalvec? ~Dxygen 

rneasurments were fiat bake:? in March and August 9982 due to equ.ipmerzt 

f a i l u r e ,  and aclverse weather conditions in June 1902  ~ ~ r e c l u d e d  any 

n ~ i d l a k e  sanl~~lirzg efforts in the upper b a s i n ,  Fi.g-crrcs 20, 24., 2nd 2 2  

provide water c,t:aiity da ta  f o r  Gr ;n t ,  Falls, and Vagt creeks, rer;pec- 

t i v e l y ,  

Lakes in g e n e r a l  s r e  broad ly  c l a s s i f i ed  i n t o  t w o  opposing types: 

eutrophic (:rich ir! nutrients) and ciiigcst:rc2phic (pour in n u t r i e r ~ t s )  

( K u t t r i e r  1971) . G r a n t  Lakc i s  an oiicjotrophic lake, as are  most c?eep 

wi lde r i i e s s  area l akes  cf s c u t h c e r i t r a l  Alaska. Host temperate l akes ,  

Like thcse or! tile K ~ n a i  Peixi.nsuL:~, under.90 f r e e l y  c i r c u l s t i ~ q  periods 

j i ;o l< :~~ic t . i c )  dnd arc g e m m i l y  thermally s t r a t i f i e d  w i t h  two circ~x- 

l s t l o n  p c r i c ~ d s  e a c h  year ( d i m i c t i c ) .  ALthoiigh most deep lakes >Ire 

dir:~ici:ic, some do n -;i n i x  complr,tei.y d u r i o q  o ~ i c h  c i ~ c u i  cxtion prricd. 

1 r i r t - , m p l c  tc spri c~ mix i.rl(- rjccurs rfiorc of tc i i  t h t l ~ i  incompietc? ?:all rnixil~!; 

because b r e a k u p  o c c i x s  s l i o r t l y  bcf ore the r;u!.l.iru>el- sols wjlt.11 ]lc_hat.. 

i : u a n ~ f c . ~  to the wni-c i -  i s  r n ~ ~ j 5 ,  caizsirrg str;ttif.il::c.-tion M c h  l i . r n i t s  

r i  . I '  yes[; Its o f  our w i i t e r  q u a l i t y  s,intplincj ~-3-:~jram 

inciicat-c t-hctl wi i t c~ :  i ~ n d i c s  in the G r a n t  l,;tliii  hy~1vt;t.J cctri: :  pro j ~ c t  

a rea  h i ~ v c  cI1~11-~ict-c~3-i : i t i . c : s  :i i m i l  C ~ Z -  t o  ~>t-l?{~>r w i ~ t ~ ~  bt~cli C ~ S  ill tllc ~c> f ;a  i. 

I~!l.vix d r i ~ i ~ i ; ~ ~ . c  . 



k '  9 I J n t c r  q u . ; l i c y  c l ~ i t r a  Eor (:r-znt Lake, "i 01 d e p t h ,  

-- June 8982 ---- Auqust 1982 
pL----p- 

L o t ~ e r  Upper Lower W p p e ~  
Pa ramc L ;ir Bas i n m  Bas i n  Basin Basin 

Turbidity (N'TU) 0 2 8  0,  43 0 , 2 4  0 , 4 6  

Suspended  S o l i d s  (mg/l) 



F i g u r e  2 0 ,  Water quality d a ~ a  far Grant Creek, 

Parameter October 1981 5farch 1982 June St982 Airgrrs~ 1982 

T' ~ o t ~ l  H a r c i n r s s  (mg/l as CnCO ) 
3 

A l k a l i n i t y  (mg/1 as CaCO f 
3 

Total. dissolved s o l i d s  (mg/l) 

Suspended s o l i d s  ( m g / l )  

pH (standard uaits) 

Turbidity (NTU) 8 - 8 2  0.41 0,25 I. 1 

Sulfate ( m g / l )  284 6-2 4 , O  4 3  

KD = not d e t e c t a b l e  
2 ,  %>I = n o t  ~ e a s u r e d  



Figilre 21, W~tcr- q u a l i t y  data f o r  Falls Creek, 

Parameter October 1981 June 1982 August 1982 

Nitrate (mg/l) 

Orthophosphate (mg/l) 

T o t a l  Hardness ( m g / l  as CaCO,) 
3 

Alkalinity (nlg/l a s  CaCO ) 
3 

T o t a l  dissolved s o l i d s  (ng/l) 

Suspended s o l i d s  (mg/l) 

pH ( s t a n d a r d  u n i t s )  

Temperature ( 'c)  

T u r b i d i t y  (NTU) 

Co l~duc t - iv i ty  (pmi~os/ci;,) 

Cni iforms ( i j /  100 ml) 

SuZfa te  (mg/l.) 

Chl o r i d e  (mg/ l )  

1, ND - n o t  de tec tab le  
2 NM = no t  measured 



P i g u r e  22. Water q u a i i t y  data f o r  Vag t  Creek. 

Parameter October 1981 - illarch 9982 

--\- -..- - P--.-"-..* - I&-- 

Nkra te  (mg/l) 0 , 4 4  O f  9 

Orthopht1sph3te (mg/l) NDI !D 

T o t a l  Hardness (mg/l as C2CC ) 
3 

32 27 

Alkalinity (mg/l as C a C O  ) 
3 

26 28 

T o t a l  d i s s ~ l v e d  s o l i d s  (mg/l) 46 94 

Suspended so!ids (ng/l) ND 5 

pfl (standard u n i t s )  6 ,  I. 6 , 6  

Q 
Tempera ture  ( C )  6 .5  1,O 

T u r b i d i t y  (NTU) 0 . 2 2  0 , 2 4  

3 
Conductivity (umhos/cm) 66 NPIL- 

WLiEornls (111 100 ml) 0 3 

S u l f a t c  ( m g / l j  NM 3,7 

Chloride ( r n g / l )  PJEI ND 

X I  ND - n o t  d e t e c t a b l e  
2, NM - n o t  measured 



t i o n s  at Grant Lake i n  t he  months of June and August,, 1982, and 

October, 1981, showed i-t t o  bci gradual ly  stratified with c:viderxce of a 

thermczcline i n  August and no s i g n i f i c a n t d e c x e a s e  i n  dissiolved oxygen 

with depth. Grant Lake showed t h e  mast strat i f l icat iaml in Alagust, 

The e f f e c t  of pH values on f i s h  has been investigated since the 

1920's. The p H  of n a t u r a l  waters var ies  from about 4 t o  3, t h e  lower 

va lues  be ing  Sound i n  boggy a r e a s ,  the higher ones i n  alkaline streams 

in drier por t ions  af t h e  Tjnited S ta tes .  E l l i s ,  Westfal.1, and E l l i s  

(194611 stated t h a t  Inore cspmon values range from 6.7  t o  P * 6  and that 

in 90 percent  of t h e  areas where freshwater iish were found, t h e  p H  

range was 6 , 7  to 5.2,  Normally, t h v  lower t h e  pH va lue ,  t:he lower t h e  

m i f i e r d .  content. Generally, waters  slightly on t h e  a l k a l i n e  si6e 

support nore f i s h  than waters  on t h e  acid side. The p H  off Grant Lake, 

Grant Creek, F a l l s  C r e e k ,  and Vagt Creek are s l i g h t l y  a c i d i c  t o  

s l i g h t l y  basic (6,0 t o  7 A) and r e f l e c t  t y p i c a l  pH leve2s measured by 

ADF&C t h roughcu t  t h e  Kezai dral-;age (J. Koenigs, pe r s .  corn. ; USGS 

Specific conductance i s  a measure of a water's czpaci ty  t o  carry 

a3 e l ecc r i c  current. It is directly propor t iona l  to the concentratian 

of dissolved  solids ap-d i s  an i n d i c a t i o n  c3.f n ~ ~ t r i e n t .  zvai lzl .bi l i ty ,  

blost lakes surveyed by ADF,I;G in southeast Alaska have a s p e c i f i c  Coi l -  

ductance of l e s s  than  50 rnicrornhos/cm (Schmidt and Fiob~lcds 19751, 

which s u y g e s t s  l ~ w  p r o d u c t - ~ v i t y .  Watslold (1976), i n  s t u d i e s  of upper 

Coak I n l e t  bdsin l z k e s ,  stated that on the bas i s  of conductance v a l u e s  

alone, waters  with values l e s s  t!-iaj~ 100 mics-onnhos/cm gcrcllerally yield 

Lini tt2d data are avail ablt;. or1 fresh waters of th K ~ r i a i .  P e n i ~ l s u l a ,  



SEa3.1. c"tiffererice-ts in chemical composition t h a t  occur between 

Z?rar:t La"?, G r a n t  Creek,  Falls Creek ,  Vayt Creek, .:ir:cl, o ther  water 

bod-ies in s o u t h c e n t r a l  A laska  probably r e f l e c t  d i f fe rences  i n  2rainage 

basin g~olog:~, altitude, and rnorphometric characteeris t ies .  T low 

specific conductance. low concentratio~s of dissolved solids, and low 

a l k a l i ~ i t y  and hardness indicate, low product iv i ty  frar p r o j e c t  area 

tsa teus .  The r e s u l t s  from our  fie16 t r ips  a re  similar to USGS (1981) 

data Zrom t he  project  area and indicate t h a t  p r o j e c t  area water bodies 

hsve chemical anr; physical characteristics similar ~ , J I  those measured 

elsewhere i n  t he  Kenal  drainage basin (2, Koeniys, pers. corn. ; USFWS 

1961-; USGS 1981) . 



AQUATIC BIOTA ---- 

i?.!ACROPfiYTES 

Ne Sound t w o  conspicuous maerophytes i n  t h e  sinail lakes and ponds 

i n  the study area, Ti-?ese were water lilies and buckbean. Whit2 water 

crowfoot garcws along the  shore of Gran t  Lake but is abnndant only at 

the outlet of the  lake. A small stand of a sedcje tms found in a 

protected cove at. the nalrruws between the upper arid lower Grant Lake 

basins. This sedge was also seen bordering a small stream near Grant 

Lake. T h o ~ g h  GSFWS ',?,952) found two species of green filamentous 

algae,  brown algae, water milfoil and rattail ;n the pro jec t  area 

waters, tq.1nse species were not observed durinq the 1981-82 fieid 

investigations, 

INVERTEBRATES 

EXISTING KNOXLEBGE QF THE PROJECT AREA 

F3nd production areas are important hab i t a t  component fo r  

j u v e n i l e  sz lmon and trout. Density of fish may be regulated by the 

abundance of food which may cone  from the  substrate, the s u r r o u n d i n s  

l a n d ,  o r  the  plankton of a lake.  The aquatic Fnvertebrates are an 

i m p o r t a n t  index of the productivity and quality of an aquatic environ-  

ment. Plankton c o n s t i t u t e  a n  important compoi~ent in the aquatic food 

chain and ~ r o v i d e  a food storacje bast for f i s h  and other aquatic 

organisms. 

The makeup of the zooplankton i n  g l c i c i e r - i n f l u e n c e d  a q u a t i c  

sy,tcrns qei lcral ly  renders thes.? l a k e s  less productive f o r  r a i s i n g  f i sh  

t h a n  c lea r  water systems. I n  ~ u c h  systems zsoplankton populations are 

cjcnerall: c c ~ r ~ ~ j l r i s e d  of copcpods uast  if^=-^ w i t h  a n~ilrkecl nhsencc of 

cLadoct...lr.;~-iir~s (J. K o e l l i n q s ,  pers. ccinurl, ) . , ' ~ ; . I L ~ ~ ~ I c c L - ~ K x ~ s  ~ 3 x - c :  c ~ m ~ n : ~ ) i :  in 

c h c > r  watc . ,c  systems (2nd arc cl~isiex I ~ T C ~  f o r  s i g h t  fce~l~r t r i  like fish 

t h a n  a r e  copcpocis. f{otiflcirs: ~11-c qi.r~t?rall y tcci ::mL~ll ;ind tr.irisparc.!:t 

to r ~ ~ ~ t k t !  1.11) ;i ,c;it_)~n.iFic:~intt p c - ) r t i i ) ~ ~  of ttlc d ic t r  of fish, 

f i l ~ t c r c l r i r l t ~ ~ r t c - z b ~ ~ ~ t - ~ ' ~  consiilr~~tc- ;I I c:or~sili?~e~- g r o u p  i.1; the-\ 

; z r ~ ~ l r l t j . c :  t:ct1~1~c.it pix, 1nc:tldc:d x i .  or~~,it-ii.,c;rns t- i lat-  . l  r r L t l ~ t >  

I ~ k p  0 1  :I ~ w i i : q - w , l  t c r  :;uk?st~-,lt .~;i  . r: n t >  t-l~-otip i s  t - c ? ~ n j > ~ ~ t - : ~ l d  1 : ~  ~ ~ : : ~ i r : l  J.tjv , I $  



immature o r  larval i n s e c t s - - a n  i m p o r t a n t  lj:.' i n  t h e  a q u a t i c  food 

c h a i n  which p r o v i d e s  a f o r a g e  base f o r  most  f . ~ s h  and larger a q u a t i c  

v e r t e b r a t e s ,  T h i s  g roup  feeds on d e t r i t u s ,  0t50r i n s e c t s  b a c t e r i a l  

p l a n k t o n ,  and l a r v a l  f i s h .  Changes o r  d i s r u p t i o n s  :in t h e  a q u a t i c  

e~ lv i ron rnen t ,  such as . i r ~  t e m p e r a t u r e  regimes, t i ~ r b i d i t y  , s e d i m e n t a t i e n  

of the s t r e a m  b e d ,  and d i s s o l v e d  oxygen c o n c e n t r a t i o n s ; ,  can  markedly 

i n f l u e n c e  t h e  number and t y p e s  of m a c r o i n v e r t e b r a t e s  p r e s e n t .  Such 

changes  u l t i m a t e l y  can  a l t e r  t h e  nunbeus and t y p e s  o f  f i s h  that the 

water body can s u s t a i n .  Since macroi r - ivcr tebra tes  a r e  sampled e i r s i ly  

and  are q u i c k l y  a f f e c t e d  by changes  in w a t e r  q u a l i t y ,  they can serve 

a s  c o n v e n i e n t  e a r l y  i i .  i c a t o r s  o f  p o s s i b l e  changes  i n  w a t e r  q u a l i t y  

(U. S ,  Army Corps  of Z n g i n e e r s  1978) . 
q n e s  (1970) s t a t e d  t h a t  t h e  b e n t h i c  f a u n a  of streams i s  remark- 

ably s i m i l a r  worldwide and t h a t  a l p i n e  co ld -wa te r  s t r e a r ~ s  a r e  occup ied  

by a d e f i n i t e ,  a l t h o u g h  l i m i t e d ,  ve ry -co ld -wa te r  t o l e r a n t  macruinver-  

t ebra te  f a u n a ,  which i s  adapted t o  s p e c i f i c  c o n d i t i o n s  s h a r p l y  d e f i n e d  

by c o n s i s t e n t l y  low t e m p e r a t u r e s  and  (ofter:)  m i q u e  c h a r a c t e r i s t i c s  of 

g l a c i a l  m e l t w a t e r .  The i m p l i c r l t i o n  i s  t h a t  even  r e l a t i v e l y  minor  

a l t e r a t i o n s  i n  such  h a b i t a t s  may reduce b o t h  t h e  s p e c i f i c a l l y  a d a p t e d  

m a c u o i n v e r t e S r a t e  f a u n a  a n d  t h e  c o r r e s p o n d i n g  f i s h  f a u n a ,  

Bottom fauna have heen  c o l l e c t e d  t h r o u g h o u t  Alaska by v a r i o u s  

groups ( C ~ a i y  and M c C a r t  1374 ,  C r a i g  and Wells  1375, E l l i o t t  and Reed 

1973,  McCoy 2 9 7 4 ,  Nauman and  Kernad1.e 1974). The most  a b u ~ d a n t  

benthic organ i sms  found i n  Alaska  a rc  D i p t e r a n s .  Ephen~ercpterj. ,  

Plecoptera, and T r i c h o p t c r a  a r e  generaily abundznt  i n  streanis, and  

O l i g o c h a e t a  and Pelecypoda  a re  o f t e n  common in l a k e s .  L i t t l e  s p e c i f j . ~  

i n f o r m a t i o n  i s  a v a i l d b l e  for thc Kenai  drainage. 

Zooplankton were: collected by A D F & t i  from b o t h  G r a n t  Lake b a s i n s  

i n  Junc 1961 and iiugrist 1382. i ' i r jurc  2 3  l i s t s  t h c  zooplankto l l  

o r g a n i s m s  c u d  i n  9 ; ~ n d  t h ~ j . ~ -  i ? e n s l t y .  Tlic l 9 P 2  datti is s t i l l  

incompl  e t c  but jsr(3l-iminaxy r e s u l t s  show si-rnil ~ i r  ii,iih.e.-up of organisms 

as i r i  1981 (1;. A c t  l and ,  pers .  c : c ~ m m .  ) . Preliminary r c s~ l l t s  i n d i c a t e  

t h ~ ~ t  Grarit Lake may imc of t h c  most ~ ~ r o d u c t i ~ r t :  l,rkc!; in t:kle K ~ n a i  

sy:; tcm based r j r i  the c i x i s t i n q  l ~ r c j e  popu1 , i t i o i ~ s  o f -  i.,ipcpods ~ 1 1 ~ 1  

r c ~ t i f c r s  ( 3 ,  I b e ~ ~ i c j ~ ,  pt21.s. ctrrnrcli.) . 



Figure 2 3 .  Ic ien t i f  ication and enurns rn t  ian of zoop1ankt:on 
for G r a n t  Lake,  June  9981. 

Tasa 

N-amber 
(0r~anisms/m3) ---- 

Lower  t fppes  
Basin  Bas in  

Eucopepoda ( copepods )  
Cyc l i spo ido  
Naupf ii 

Ro tator ia  ( r o t f  fers)  
Kelficot:ti.a --- 
Rsplanchna -- 

S o u r c e :  Alaska Depa r tmen t  of  F i s h  and &me 1981. 



I n  1953-60 the U.S. Fish and Wildlife service surv'eyed Grant ~ a k e  

at the mouths of its various tributaries to letermine the species 

camposition of aquatic invertebrates. At the time of this stud:; 

caddis flies, stone flies, blackflies, and snails were recorded (uSGIJS 

1961). 

Figure 24 gives the results af a macroinvertebrate survey c9n- 

6ucted by WAPORq, Inc, during eaxly  June 1977, This cursory study was 

limited to the mainsrsem Kenai River and the lower reaches of majvw 

tributaries. The study concentrated on mayflies and stone flies 

because these groups are known to be important to immature salmon as a 

food sour -e and b5cause they are often sensitive to changes in stream 

conditions. Sampling procedure involved kicking the substrate 

upstrsarn from a stationary small-mesh screen or net and hand-picking 

larger rocks and logs. Species identifications were hased on adult, 

mature pupae, ant? occasionally or; larvae of well-studied genera. 

Several for1n.s indicative of very G D L ~  environments were  fourid to be 

widespread in the study area ( U . S .  Army Corps of Engineers 1978). 

Figure 25 gives the results of a survey by the USFS during Jure 

1972 on Vagt Lake and tributaries, The area was found tc be rich in 

b l a c k f 1 i . e ~  and chironomids and to have average numbers of mayflies, 

stone flies, and caddis flies. The abundance of benthic invertebrates 

col l t .c ted by flcwse (1972) l ed  him to believe that Vagt Lake p r o v i d ? ~  

an average: food source for fish. 

RESULTS OF TIIE FIELD PRGGw&3 

Zooplankton were collected by AEIDC in each basin of Grant Lake 

i i i  October 1901 and March, June, and Auqust 1982. Figure 26 lists 

zooplankton typcs arlrri their deri:;ity for each i;ke basin. Two species 

,of rotiftxs and one cyc lo~)o ic?  cupi?pod spccics appear to c i~xn ina t e  the 

zoup l i i nk ton  c o n ~ p o s i t i i x ~  in i t  iiiki..  This ~icjl-r~cs with tho 1991 

piclirni.riary f i n d i n g s  by i l l j l ' & C ; .  'I'iit. weir abscnco of ci i~doct?rans  w o u l j .  

he clxpectr:tl i n  a (> lac ie r - fed  1;lkt:. The pri:scri;:~: o f  l a rge  ~ i u n t b e r s  of 

c o p c ~ ~ o d s ,  a1 thouqi.1 riot ds sn1 t .~1b1~1  LIZ clcidc~ceriln:: f rorn ,2 1 : ~ r ~ l y  f c~oci 

s o u r c e  poirit  of v i t w ,  w o u l d  1n,ik(2 C r c t n t  I.;ikci ~i compat:ihli  i k r~v i . ronnc~~t  

~ O I C  2 l ~ ~ . : L t l ! j l ~  f i:;!: l i t l ) - t ; t ' T y ,  



Figure 24. Macroinvertebrates co l l ec ted  in June 1977 
by \4APOM, I n c , ,  by s i t e .  

Col l ec t ion  Locat ion 
1 

Taxa 

P-Annelids 
C-Mirundinem (leeches) 
1-Iaemopsis rnarrnorata ( t e n t a t i v e )  --- 
P l a c c b d e l l a  - pa ras i t i ca  ( t e n t a t i v e )  

P-Arthropods 
C-Crustacea 

O-hphipoda .  (scuds) 
F-Gammaridae 

Gamaru~s lacustris - 
G .  (Anisogammarus) c o n f e v i c o l u s  - - 

C-lnsecta 
O-Coleoptera ( b e e t l e s )  

F - G y r  i n i d a e  
Gyrinus p i c i p e s  
G ,  rnin~rtuls - 
G .  p 1 e u r a l i . s  (tentative) - 

O c t h e b i u s  d i s rec tus  
PP 

F - D y t i s c i d a e  
&abus  ant i l racinus - 
A ,  verus  - -- 
I L l y b i u s  - .  a u g u s t  i o r  
Hydroporus t a r t a r i c u s  
d. 

11, occidentalis 
I PL 

H. griseostriatus ( t e n t a t i v e )  - 
13, tademus - ---- 

s p *  
R1n;rntzli; w a l l i s i  ( r  c n t n t  i v c )  --- 
R, suturellus 
- - .  

t i 2  311~3 w:tls . ; l t i r i~-oJ h is !k-~---.-,- ---------+-- 

fI * f ~ l l t l i ~ ~ l t ~ ~ ;  -- ".--.*.. ---.."---.- -* 

1 sp lerlclcr~o i d e s  ( t ~ n t a t  i v c )  - --_(.".. -- 
i lxirol,  ills F l l s  ipcs  
I ------. 



Fi~,cure 2 4  (Ccntinued) , >lacro inver tebra tes  co i l ec  tcd 
in Jurlc 1977  by lSLIPO!tl, Enz. , by s i t e .  

F-Empididae 
1Jiedoir;~nnia sp. (tentative) ---- 
Unde t e rmined  genus  

F-Sinuliidae (diversity not considered) 

F-Tabanidas 
Tabanus  sp. (coastal marsh only) -... 

O-Ephlemeropt era 
F-Ephemerellidae 

s p  hemere113 (Drux-lella) dodds i  - -- 
E ,  iner:r:is - ---- 

F-Eaet idae 
Raecis s p .  (two tails) -- --- 
Saefis s p ,  ( t h r e e  t a i l s )  --- 
B;-ietlis s p ,  --- 

F-S i p f l l ( > n u r  i d n e  
Arnc i - c r ~ l s  vn l i c l i ~ s  
"__ -----.-I -_ ------I_-- 

O-Iic.t!;~!' p t  e r a  (t ruC l ~ t i g s )  
t.'-C:r, 1- i:; hci,~ e 

I?--S<i 1 id idxe  
50 1 (1 t l  L % l  s 13 * - . - --- 



Figtare 24  ( C o n t i n u e d )  . M a c r o i n v e r t e b r a t e s  c o l l e c t e d  
in June 1 9 7 7  by 'I.J;LPOK!i, Inc . ,  by site. 

- - . - 
Taxa ColPect ion L o c a t i o n  1 

F-Nemouridae 
Nemoura ("apoda) sp. -- 

F-Leuctridae 
Leuc t r a  o c c i d e n t a l i s  ( t en ta t ive )  

F-Capniidae 
Eucapnops i s  b rev ide r r s  .- 

0-Trichoptera ( c a d d i s f  l i e s )  
F-Rhyacophi i idac  

R h y a c a p h i l a  - s p .  P 
Rtlyacophi la  s p .  2 

F-Glossosornat i d a z  
Glossosorna alascense 
C,  intermedium - 
Glossosoma -- s p ,  

F-Mydrupsychidae 
A r c t o p s y c l ~ e  l a d o g e n s i s  
Hydropsyche G.  (H. b i f i d c l  group) 

Eccl isomy i n  cons per sa -.." -- 
Nemotaulius hostilis -..---- - . ---- 
H t i s ~ l " ~ p k g r l  nx d e s i q n *  CL t- .US - -- ,-- -L-,--- 

011c~cos:noc~cus , J I ~ C : J ~ C I ~ -  
-w"-.*-- ? --..----- --------- -. 
I,irnn l r r s  sp. -- 
Unidcntificd p .>ncrn  

W l ~ i . t c  rrictlim s t r i p i . ,  gil.l.s all.. s i ~ t g l c  

F-Leptocer ida i l  
Get-ac 1 ( ' ~ e  exc, i s n  --.---- - ----- 



F i g u r e  24 (Cox~t inued)  , Xacroinverte 'urates collected 
in June 3 9 7 7  by IJAPORX, I n c . ,  by s i t e .  

--. - 

Taxa Collection Location 
1 

F-Empi didae 
Wiedomannia s p ,  ( t e n t a t i v e )  ---- 
Undetermined genus 

F-Sirnu.Liidae ( d i v e r s i t y  no t  c o n s t d e r e d )  2, 13, 116 

F-Tabanidae 
Tabanbs s p .  (c-  ?"a1 marsh o n l y )  -- 

E p h e m e r e l l a  ( ~ n i i e l l a )  ---- dodds  i 
E ,  inermis  - - 

F - B a e t i d a e  
Baetis s p .  ( two  t a i l s )  -- 
Eaeris  sp. ( t h r e e  t a i l s )  - --- 
B a e t i s  s p .  -- 

F-l jeptageni idae  
E p e o r u s  (xonopsis) s p .  
Cinygma s p .  

7 

Cinvgmala s p .  
.1_ -- 

0-'ricrniptcra ( t r u e  bugs)  
F - C o r i x i d a ~  

F-Sa l id idac>  
Sol.dulC1 sp. -- 

0-@dona t a  ( d r a g o n f l  i c s  and Cian~self lies) 
):-Acsh~~,f dae 

Aeshzln j {rncca --- -- 

0-Plecsptern (s to11cF.l. i e s )  
F-Ptilronilrc iclac 

P ~ e r c n ~ ~ r ~ : ~  l k i  i):id i a  ----.--- ---- 



F i g u r e  2 4  (Conti -nued)  . P l a c r o i n v e r t e b r a t e s  c o l l e c t e d  
Ira Jurrc 1 9 7 7  by IJrlPORi4, Tnc . ,  by site, 

Taxa C o l l e c t i o n  Location I 

Brachvc~ntrus americanus 
A- - 

C-Gastropods (snails) 
icola - .  s p .  (heavy b o d i e d )  

S t a g n i c o l a  s p .  ( s l e n d e r  b o d i e d )  
Gyraulus s p .  

~ - ~ e l e c ~ ~ o d a  (clams) 
F-Un ionidae  

Anodonta i m b e c i l i s  
7 

F-Sphaer i idae  
Sghaerium s p .  

1 
S i t e  Key 

P - Kenai River marshes n e a r  mouth 
2 - Beaver Creek a t  S t e r l i n g  Highway 
3 - Kenai River be tween  Moose River and  S o l d o t n a  Creek 
4 - S l i k o k  Creek a t  KasJ lof  R.ond 
5 - SaLdotns  Creek a t  S t e r l i n g  f'tighway 
6 - Kena i  River at S o l d o t n u  Campground 
7 - Funny River 
8 - Kena i  Rivcr  be twscn  Beaver Creek and Soldotna Crcek  
9 - Moose River 

30 - Kenai River at Naptown r a p i d s  
11 - K i l l c y  R i v e r  i i t  mol.ith 
12 - Widdt.rl C r ~ t s l i  ; a t  road t.0 S k i l a k  TAafie Campground 
1 3  - Russian R i w x  
14 - Kcnai R i v e r  be low mouth of Russian River  
15  - Jilneau Crcek  a t  rnolit'li 
16 - Cuopcr  Crcclr ;1pj4ros i mil r+e  1.y onc-clu;ir t t>r m i. it.: above  rnont.11 

S0u.t-ct.3: U.S, ~Zrrily Corps  uE Ilngi!-:cc.rs 1973 ,  



F i g ~ ~ r e  2 5 ,  I n v e r t e b r a t e s  found i n  Vagt Lake and t z i b m t ~ r i e s ,  
J u n e  1 9 7 2 ,  by t h e  U,S ,  F o r e s t  Service. 

- -- 

Invertebrates Abundance 
9 

Stone  F l i e s  - Plecop te r a  Average 

Blackfliez - D i p t e r a  s i m u l i i d a e  Rich 

Mayf l i es  - Ephemerop te r a  Average 

Fla%wurix - P l a n a r i a  Average 

Freshwater Shrimp - Gamarus Very Few 

Water Boatman - E c m i p t e r a  c o r i x i d a e  ---- Few 

Water S t r i d e r  - Herniptera g e r r i d a e  -- - Few 

Midge Larvae - D i p t e r a  c h i r s n o m i d a e  R i c h  

Mosguita - D i p t e r a  e u l i c i d a e  Average 

Cadd5s Flies - Trichopte l fa  b r a c h y c e n t r u s  Avorage 

l h i r l i g i g  Beetles - C o l e o p t e r a  g y r i n i d a e  Few 

S n a i l s  - K o l l u s c a  gastrvpoda Few 

----- - ..- 

'A.burLdance d e s c r i p t o r s  a r e  r e p o r t e d  a s  found i n  original r e p o r t .  
Source :  Wowse 1972, 



?-.' 

P I ~ U L - ~  2 6 .  I d e x ~ t i f i c a t i e n  and  enumcratian o f  zooplankton from Grant  Lake, 

2 
.-- _________ O X  ganisms/md _ __ ----- 
Octobe r  1981 - ---- --- - -- -- l+farch 1 9 8 2  --.. 'June ----- 2982 
Lover U p p e r  ?,owe?r Upper  Lower Upper 
Bas i r r  i3:as in Basin Basin B a s i n  IT3asin 

P v- 

A u ~ s t  1982 -- --.----- 

Lower Upper  
Basin  B a s i n  



F i g u r e  1 7 .  Identification and enrimerntion of b e n t h i c  
nrganf  snls from Grant  Lake ,  

L 

----- ~rganis rns jm -- - 
October 1981 - - June 1982 

-.9--c------CI-.I- 
- 

Lower Upper Lower Upper Lower Upper 
Basin  Basin Basin Basin Basin  Basin 

Dipeera 
Cil-ironrsmidae (midges)  201 67 8 488 A30 43 1 775  

P l e c o p t e r a  , s t o n e  f l i es )  14 
T r i c h o p t e r a  ( c a d d i s  f l i e s )  7 

O l i p c c h a e r a  (aquatic w o r m s )  2 1 76 86 4 7 3  215 473 
Mcmatada ( round vonrrns) 1 1: 14 
Wirudinea (leeches) 14 43 

B i v a l r  ia (clams) 
Gas t ropoda ( s n a i l s )  

Gammaridae (scuds) 14 



Bottom fauna tor: cted -from Grant Lake by AESBC i n  October 1982 

and June and Aagust 1- 2 2  by dredging and screening a r e  ic3entified an6 

enune:rated i n  Figure 27. Samples c o l l e c t e d  during t,hese surveys 

ccntained relatively few insects an3 showed little d i v e r s i t y ,  which i s  

typ ica l  f o r  cold-water, g l ac ie r - fed  systems with small  l i q t t o r a l  zones, 

The most common groups were chironomids, s l igochae tes  etnd b iva lves .  

These crganisms awe n o t  always r e a d i l y  avai lable  t o  f i s h ,  which 

sugqest ing t h a t  Grant Lake, e s p e c i a l l y  %he upper b a s i n ,  would not 

provide the  most s u i t a b l e  habitat Eos: adult i n sec t ivorous  f i s h  like 

grayl ing  but may have s u f f i c i e n t  plaakton populat ions t o  support  

juveni le  salmonids. 

Adult mayf l ies ,  b l a c k f l i e s ,  caddis  flies, and cram f l i e s  were 

seen near  the  l a k e ,  and caddis  l a rvae  and water  boatmen were observed 

i n  f i s h  minncw t r a p s .  

Bottom fauna c o l l e c t e d  by AEIDC i n  October 1981 and March, May, 

and A,ugust 1952 from Grant Greek  a r e  i d e n t i f i e d  and efiurcerated i n  

F i g u r e  2 8 .  Sanples c o l l e c t a d  during these surveys shewed l imi ted  

d i v e r s i t y  which i s  eomon i n  cold-water,  ~; l .azieu-f  eci streams of 

Alaska and i s  cons i s t en t  with o t h e r  area-wide obsc-rvat ior ,~ (J, Koe- 

nigs, pers ,  corn. ) . The most comc;~; organisms were chiror,omi.ds. 

Grant C~'rec;;k ~ l s o  had s u f f i c i e n t  numbers of mayfl ies  and  stone f l i e s ,  

which, along w i t h  t he  larger midge populrtt io:~, could support both 

juveni le  and adult f i s h  p o p u l a t i o ~ s .  

Bottom fau:>a co l l ec ted  by AEI3C in Qcto'oer 198l from Vagt Creek 

a r c  identif.i.i?c! and enumerated i n  Fis jure 29- Samples co l l ec tcd  f r o m  

V;gt Creek showed the mmost diversity of t h e  locatiol~s sampled. T h i s  

would be expected 'is Vayt Creek is not g l a c i a l  or as cold as the other 

project  a rea  systcrris. rfsironomic'is, s tone  f l i ~ s ,  and f resh t ia tc r  clams 

wcrc the  most- ;it~ur~Cirlrit- L C ~ X ; ~ .  

1 3 a t t c l r n  I co1 1(.r:t:od by L C  1 I ? c ~ o ~ c ~ -  1 'rind ,Tune ;ir?c3 

Iiugust., l l j k ? ?  P L O ~  F';!1Fc; r r c e k  ,art1 i c i t 9 r i t i T i t ; ~ i  ;inct i~:i : lr?:t_.rLit~~ci i i ~  I:iq- 



~ r p n i s m s / m ?  
October 1951 March 1982 Play 1 9 P ?  August 1932 

D i p  t era 
Chironomidae (midges) 
E m p i d i d a e  (dance f l i e s )  
Simuliidae ( b l a c k f  lies) 

Ephemeroptera (mayflies) 
Plccoptera js tone flies) 
T r i c h a p t c r a  (caddis f l i e s )  
Cobeoprera (beet les)  

0 l igac :hae ta  (aquatic worms) 
Hirudinea (leeches) 
E i v a l v i ~ i  ( e  1az-1~)  124  

H y d r a c a r i n 3  (writer r n i t 2 : ; )  6 
C o r i x i . d n c  i w a  tcr  boc i tnur~)  



F i g u r e  23. Identificnt i o n  a n d  enumeration of b e n t h i c  
organisms From Vagt Creek. 

Organisnis /m 2 -- 
October 1981 

D i p t e r a  
Chi ronomidae  (midges)  
Sim~liidae ( b l a c k f l i e s )  
Heleidae ( b i t i n g  midges) 
Rhagionidae ( s n i p e  flies) 

Ephemerop t e ra  (mayflies) 
Plecoptera (stone f l i e s )  
Trichoptera (caddis e ' l i . 2 ~ )  

O l i g o c h a e t a  ( aqua t i c  worms) 

G a m c n r  id:ie ( s c u d s )  

Iiornoprcra ( l ea f  h o p p e r s )  



Figiiri l  30. I d t : n t i f i c a t i o t ~  a n d  enurnera t i o n  of ben t t i i c  
o r g a n i s r i ~ s  fro:n F a l l s  Creek .  

organisms /m2 - -- 
O c t o b r r  1981 June 1982 ~ i u g u s ~  1982  

D i p t e r a  
Ch i roncmidac  (midges) 
Empididae (dance f l i ~ s )  
S i m u i i i d a e  ( b l a c k f l i e s )  

Ephemeroptera ( m s y f i i r s )  
Plecoptera (stone f l i e s )  
Trlchap tera ( e a d d i s  f l i e s )  
Coleopt  era (bee t l e s )  
Mornoptera ( leaf  hoppers) 



PISWERI-ES RESOURCES 

INTRODUCTION 

T17~  G r a n t  L a k e  hydroelectric project would affect t w o  aquat ic  

systems: t h e  G r a n t  Lake and G r a n t  Creek dssai~age and the .Fal ls  C r e e k  

dra inage .  A t h i r d  system, Vagt C r e e k  and Lake,  was exarn,ined during 

the early phase of study (autumn and  winter), but due  to realignment 

of project f e a t u r e s  (Ebasco Service, Enc. 1982) this drainage no 

longer  was considered p a r t o f  the project area, and no fu:rther sttldy 

of it was conducted. 

Grant Creek and Falls Cxcek. provide h a b i t a t  for seve:ral. species 

of saI.monids which cantribute to the f i s h e r y  in the Kenai River 

drainage (Figure 31). Twenty-one species of fish have been reported 

in the Kenai River drainage (Figure 3 2 ) .  The Kenai River is one of 

t h e  mas;t important upper  Cook I n l e t  systems in terms of habitat for 

reproduction of anadromous fish. These i n c l u d e  f i v e  species of 

P a c i f i c  salmon, D a l l y  Varden c h a r ,  and eulaehon. Historical sport arid 

c o m i e r c i a i  hL: vest data fo r  chinook sa lmon i n  t h e  Kealai Rives are 

l ~ r c ~ ~ ~ ? r - i t c d  i n  F i g u r e  33. Sport h a r v e s t  data f o r  o t h e r  anadromous s a l -  

m o n i d s  a r c  prcsenlted in Firjuve 34.. Avnilable Cook Inlet conmercial 

harvest da ta  t o r  Other anadromous sztlrnonids does not adequately 

rel'l.cct "i-hc K c . n ; l i  R ive r  pc'rtjon and i t  is therefore  not prescntcd ,  

The  sp:3rf; and commercial f i s h e r y  :_'or salmon i.5 a major campc~nent. of 

t h e  K i ( ~ l l i ~ i  a rea  ecanomy , 

Tha foiltiwiriy d i s c u s s i o r t  ~lf the aquatic systems ~ t f f e c t c d  by thcz 

proposeti p ~ . - ~ - ~ t : c t  b c q i n s  w i t h  a brici .  c j ~ c ~ i j r - ~ ~ p h i c  descriptiori o f  p r o j e c t  

waters, iol iowcd S,y :;peeit?s acc-c)~ln ts  o f  t ho  a q u a t i c  ruscsurccs fourid in 

121-o j ect t r l j c i t ~ ~ ~  . A k2cptzz- ,r t i  i:ll;rpt~r* {pp. 190) d i s c u s s t : ~  t b t ,  s i y n i f i -  

C L ? I ~ C ' ~  of t I lQ$i t \  XL?S(JI,~~-CQ?< . 



F i g u r e  -51, Ken32 River d r a i n a g e .  



Figure 32. F i s h  species r e p o r t e d  t o  occur  i n  t h e  
Kenai  River system, by spec i f ic  P o c s t i o n ,  

1 

S p e c i e s  -- CoXXec t i on  Locat ion  
2 

-- 
Se1c.c ted  

Mainstem perennial 
Kenai t r i b u t a r i e s  

Arct ic  lamprey (Lampetra j apon i ca )  none- 
"king (chinook) salmon (Clncorhynchus - t shawytscha)  1-5 
"sockeye ( r ed )  salmon ( 1-5 
* ~ i l v e r  (coho) salmon ( 1-5 

chum (dog) salmon ( 1 9 2  
\ 
B 1-5 

"xainbow trout (SaL 2-15 
*Dol ly  Varden (Salve l inus  - mal.ma) 1-5 

n o r t h e r n  p i  none 
l a k e  t r o u t  2-5 
ecr1acho.n (T 1 , 2  
iongf  i n  smelt ( S p i r i v c h u s  - thaleichthys) 1,2  
scu lp in  ( C o t t u s  s p  .) 2-5 
*slimy sculpin (Cot tus  2-4 
*coastrange scu fp in  (Co 294  
s t aghorn  s c u l p i n  ( L e p t o c o t t u s  armatus) B 

* cyl indrae t rm)  2-5 
* t l l r e e s p i n e  s t i c k 1  -..--- s te ros teus  acuLdatus) 1-5 

n incsp ine  s t  ~icltlclraclc (Pungit it..: - p u n g i t i u s )  nvne 
P a c i f i c  h e r r i n g  ( C , l u p e a  -- pa l l a s i )  1 o n l y  
starry flounder ( P l a  _____A--m4-.d.--_ tichthys --- s t e l l a t u s )  1 o n l y  
longnose sucker (Cato~tomus -- ca tos tomus)  ncne 

"Arctic g r a y l i n g  (~hymallus --- a r c t i cu s )  3-5 
( i n c l u d i n g  Kenai 
Lake t o  Snow River) 

6-5 
6-11, 15-20 
10-11, 13-15, 17-21 
a l l  excepe 12 
none 
6 ,  7 ,  9 ,  10, 15 
a11 except 12 
a i l  except 1 2  
8 
19  
none 
ncpne 
a l l  
7-10, 13, 15, 16  
9,  13 
none 
none 
alL 
6-8 
none 
none 

1 ,  Adapted from K e n x i  River  Review., 1978,  U S .  D c p a r t r m e ~ ~ c  of the hrmy, 
A l a s k a  D i s t r i c k  C o r p s  of Z n g i n e e r s ,  

2. Locati-012 (ref cr t o  Figure 31). 

King County Crcek 
Ef.idden Crec?k 
J e a n  Creek 
R r a s s  Lax1 Kivcr 
Co017t2r C:~:cc!k 
..Jtrnc.t~rx Grcck 
Qlx:lr t ;: Crcclc, 
' l r a i l  C l r c ~ t ~ a k  
t't~x:rrmli;:ar~ Grcek  
>;rlow f2,i.v~b..r 



m e  rxgure 33. Sport and comiercial harvest of chinook salmon bound principally 
for the Kenai River, 1947-1983, 

- -- 
E a r l y  Run Harvest L a t e  Run Harvest Tosax liarvest -- 

Year S p o r t  Commercial Tota l  S p o r t  
L 

C a m e r e i a ~  TQ tar Spore Csmercial T o t a l  
-- -- 

1 9 1 4  1,685 L 67 1,852 3,325 5 , 4 0 4  8,729 5,810 5,571 10,581 

L 97 5 615 181 796 2,700 3 , 4 9 7  6,197 3 ,315  3,678 6 ,993  

1975 1,554 876 2,430 5,859 7,361 1 3  , 220 3,413 8,237 15,650 

1477 2?173 i ,OP& 3,231 5,524 7,613 13,127 7,697 8 ,671  16,358 

1978 f ,542 858 2 ,400 8 ,271  18,786 19 ,057  9 , 8 1 3  11,644 21,457 

1279 3,6~ ;1_  1,073 4 ,734  5,798 7,188 12,5586 9,459 8,261 17,728 

1980 1 , 9 4 6  663 3,130 4,355 8,955 12,410 6,381 8,718 15,540 

198 1 4 , 5 2 5  945  5,471 5,455 7,694 13,1151 9 , 9 8 0  8 ,642 18,622 

1 9 8 2  
2 

5,466 1,100 6 ,566  4,820 11,500 16,310 10,276 12,600 22,876 

Xean 2 574 7 69 3,401 5,120 7,677 E2,799 7 ,696  8 ,451  16,200 

1 .  Znc2.udes t h e  s p o r t  harvest at t h e  mouth of Deep Creek 
2 ,  1982 data are preliminary 

Source: Hamerstram 1980; S ,  Hamerstrun, p e r s .  coma, 



Figure 34. Sport harvest of salmon (exc lud ing  chinook) 
i n  the Kenai River, 1976-1980, 

Effort Soekeye Coho Pink Rainbow Dolly To ta l  
man-days salmon salmon salmon t r o u t  1 Varden harvest 

1 Sockeye sal:xon estimates do not include an estimate for t h e  shore  harvest outside t he  creel 
census  area. The creel census area includes two ma-instem KenaF River segments ,  one b e h o w  
S o l d o t n z ,  one below Ski iak  Lake. 

5. P i n k  salmon estiinatfs are only valid for the creel c e n s u s  area, and s i g n i f i c a n t  harvest occurs 
below the creel census arez.. 

3, 1982 d a t a  have not been summarized (S.  Hamerstrom, pers. corn.). 

fiCrec1 ci-nsi .1~ d a ~ a  f o r  the years 1976-1980 reflect liarvests below Ski lak  Lake on ly .  
1487 data reflects system-wide harvests. 



lowbush c r a n b e r r y ,  f e r n s ,  a l d e r s ,  spruce, hemlock, and a few cottcn- 

woods near i n l e t  s t r e a m  d e l t a s .  The s h o r e l i n e  is littered with 

f l o a t i n g  and sunken organic  debris and p a t c h e s  of t h i c k  macrophyte 

growth  i n  t h e  f e w  littoral areas. "he upper b a s i n  is more t u r b i d  than  

t h e  l o w e r ,  presumably  b e c a u s e  of a s h a l l o w  s e t  ~f narro lxs  s e p a r a t e d  by 

an i s l a n d  t h a t  d i v i d e s  t he  b a s i n s  and p r e c l u d e s  complete mixing of 

t h e i r  w a t e r s .  S e v e r a l  l a r g e  l og  jams have c o l l e c t e d  above s h o r e  a r e a s  

that are to the Lee of t h e  normal wind patterns a s  w e l l  a s  a t  t h e  toe 

of se:.eral l a r g e  a v a l a n c h e  s l o p e s  and a t  t h e  sha l low nar rows sepa-  

rating t h e   basin^. The water s u r f a c e  of t h e  l a k e  appears t o  f l u c t u a t e  

m o d e r a t e l y ,  p r c ~ a h l y  r i s i n g  t o  i t s  h i g h e s t  d u r i n g  summer runoff and 

f a l l i n g  t o  s. low p o i n t  i n  l a t e  winter. The d i s t a n c e  from t h e  laice 

s u r f a c e  to t h e  h i g h  water mark was approx ima te ly  s i x  f e e t  i n  Oc tobe r  

1.981; however, i t  was a t  o r  above t h i s  mark i n  August 1982. 

Numerous s h o r t  s t r e a m s  o r i q i n a t e  i n  t h e  nearly v e r t i c a l  mounta ins  

s u r r o u n d i n g  much of t h e  lake .  Three  g l z c i a l  s t r e a m s  also e n t e r  t h e  

l a k e ,  as  do two modera te ly  t u r b i d  s t r e a m s  a t  t h e  upper end of the 

upper b a s i n ,  

P r e v i o u s  i n v e s t i g a t i o n s  (USFWS 1961) i rxdica ted  t h a t  Grazt Lake 

s u p p o r t s  a s m a l l  p o p u l a t i o n  of c o a s t r a n g e  s c u l p i n  and dense popu- 

l a t i o n s  of t h r e e s p i n e  s t i c k l e b a c k .  F a l l s  i n  t h e  o u t l e t  s tream 

preclude i n m i g r a t i o n  of other fish s p e c i e s ,  and none w a s  found  duriag 

our sampling. Our i n v e s t i g a t i o n s  have c o n f i r m ~ l  the  p r e s e n c e  of 

s t i c k l e b a c k  and sc r r lp in  i n  b o t h  b a s i n s  of t h e  l a k e ,  NO fish were 

found i r l  any of t h e  i n l e t  s t r e a m s ,  and no other s p e c i e s  of  fish was 

taken in thc lake, 

The t u r b i d i t y  c211Cl c o l d  water ~)f Gran t  Lakc and its t r i b u t a r i e s  

appcar to limit t h c ? i r  potc.ni:i;-11 as f i s h e r i e s  habitrat for most cjanle 

1 klos.;evt;r, LE.lc:, 3;ikc may ;;lrrJvc to br. a su:it:;qblr: srLlrsc2:y filr 

p Z a 1 ~ i C : t i v ~ ~ ~ ~ " o u ~  ~ ~ E J C C ~ L - I S ,  S U C ~  CIS j u v ~ ~ : i I ( >  SII)CE;CYC ~c ; ! l i non ,  A D ~ ~ G G  lldS 

hi:c?lr s t uc iy i r~ i j  iCen;\i cirainilgr: ~ ~ z k i t s  fax f i v c  y i " i l r s  t.-0 loo;lt;e su i i .a i l l t t  

ktclckcyci nurr:cry arrcis f o r  J u v ~ r i i  ltts pru&lcc:d .t'l-~;m the T:-ck j 'l, 1 , ~ k ~  

ila t c f i e r y  ( c : ~ r r t - l r ~ t P y  l ~ c q i r l ~ ~ i n g  i . t s  iri+r-st year of c>pcr;it--i~~rr f , ~ 1 1  l~:?;. 

A D l ' b l ;  : , t t m t , l t . c i  c;r;in-r: L t L t k ~ ,  ,inti prt~lirninal-y i.rlclicatlul:,.; , i l - ~  t-hclt j - t  17,2S 

t h c j  :;clc~.rict icjhrsst 1: l t in~ktor l  i - c inc~r l  tr:(at.i d,rf$i C 3 f  1 i-&CsS :\ir)~+~k(; tc,stt ,d 

r .  1 : r  i ' f . i l i i l i3ll l . i .  L ~ . l ~ l * ' ! % ~ ;  Li 4 J t < l  t i 1  :;c> 2 1 ; d l  <: ' i t  <2 < i k y * p 1 -  1 \ 



penetration in the lower basin than expcct~d (I,. F l a g g ,  pejrs. conm. ) . 
Pathology investigations have confiwmed the presence aE IWN v i r w  in 

several grclpc-sed sockeye juvenile nursery lnkes in t h e  Kenai drainage. 

Sockeye spabvners in Grant Creek have not been examined for the 

presence of I H N  virus, b u t  they do not currently utilize Grant Lake as 

a nursery area. Grant Lake waters should, therefore, present no viral 

danger -to artificially cultured fish (J, Sullivan, pers. coxrim, ') . 

Grant Creek 

Previous ..%DF&G investigations of Grant Creek focused on i t s  use 

by salmoc species as a spawning stream, All investigators have noted 

that the glacial turbidity and turbulence of xhe creek hanxpers accu- 

r a t e  s-iirveying ar,d spawner enumeration. From its origin in Grant  

Lake, it flows approximately one m i l e  in a southwes-terly di~~ection and 

discharges into the isthmus between upper and lower Trail Lake. In 

tile upper section it courses over t1-1ree substantial waterfalls, 

through a rocky gorge, and over large rubble and boulders, The Zgwer 

section is somewhat less turbulent, having fewer boulders and more 

frequent gravel sl.loals, althoery1-s the g ~ a d i e n t  o f  the lower 0 I 5 - m i l e  

seyrneni, is still fz i r2-y  steep. The width o f  the stream is approxi- 

rr-iatcly 40 to 70 feet, Cover for juvenile f i s h  is available along 

stream margins arid in backwatzrs, deep pools, and in a S c w  s m a l l  si6e 

channels t h a t  offer k o w t 2 r  v e l o c i t i e s  d u r i n g  low flaws, 1 ~ 1 t e r s t i t i a l  

spdee arnony c~bbles ancf coarse grzve1.s irflso px-c>vides Z O ~ J ~ Y  f o r  small 

Cish. 

C11inool.r Cind sockeye? sclmon spawn in Grant C x - t x k .  F i g u r e  35 

p r e s e n t s  recorded peak pscilpernent count - s  f o r  t h e  years  1952-82, ?'llzsc 

cour2ts tirib probab1-y l ~ t g  due to the turbidity which llmi ts ciccurate 



Figare  35. Peak saL:;~on escapemenr cou11t.S f o r  
G r a n t  Creek ,  1952-1981. 

Year 

Species --_____ ---___1_-"----- 

King S a l m ~ r r  Sockeye Sainon 
Nui-~~ber of Spawners  'iL7un.kie-r o f  Spax~r-lers 

85  T o t a l   salmon^^ 



Grant Creek in mid-August and e a r l y  Septenber ,  i n d i c a t i n g  ::hat a delay 

of one to t w o  m o ; ~ t l l s  occuvs hetween e n t r y  into t h e  Kena i  River and the 

arriva:t of chinook spawners at Grant Creek. Sockeye salmon also 

appear t o  enter Grant Creek almost ce:~eurx-ent ~ l r i t h  the chirloek r u n ,  

USFWS p i . ? :3d ica l ly  sampled Grant Creek with minnow traps from 

July 1959 through January 1961 (USF!?S 1361) . Captured species 

inc luded  king salmon, coho salmon, Dolly Varden, and coastrange 

sculpir ,  (Figure 36) . USFlYS (1961) a l s o  r epor t ed  t h a t  spr r t  f i s h i n g  

pressure was l i g h t  due t o  the t u r b i d i t y  and tiistarice of t h e  s t rean 

from t h e  highway. T h i s  r e p o r t  indicated that ang le r s  l l s u a l l y  caught 

one t o  f i v e  fish and that there was an occasion;..l t ake  o:E 10 t o  15;  

Dol ly  Varden r e p r e s e r l t e d  t h e  b u l k  of the  catch,  b u t  a few rainbows 

were also t a k e n .  The re  are no r e l i a b l e  e s t ima tes  of current f i s h i n g  

e f f c r t  i n  Gra~>t  Creek waters. 

C r e e l  census information was collected by AOPstG at the rr,outh of 

Grant Creek o n l y  during 1964 ( F i g u r e  3 7 ) .  Our personnel t a lked  with 

t w o  local residents who were fishing i-n T r a i l  River a.t ti?& mouth of 

Grant Creek i n  August 1982. They caught two small  E o l l y  Vrirslen 3nd 

one small rainbow trout in about an krorir, N o  rou:id whitefish have 

been repor ted  i n  the literature except in a 1364 creel  census, when 

the Sward ADiz&(; biologist caught one specimen while f i s h i n g  (T.. KC- 

Henry, pers. eomn. ) . 
Ffloose Pass area resiiicrlts estirnatcd t h a t  100 to 660 man-days of 

fishing occur on G r a n t  C r e r k  each ycar, pri .mc:r i ly  far Dolly Vzrden and 

rainbow crout. A well-establ.i"sired trail csists along both banks of 

the c r e ~ k  from the* r.~out:h ~ C J  the qcn-ge. Residcrits a l s o  K-eperted t h a t  

t h e  papl; . lati~~n o f  Ljo1l.y Vcirden has c'.rc,;>r;N? cons id i . r ; l l~ ly  over the 

yea r s .  G r ~ r ~ t  C r e e k  is closed t-o spor t  f i sk l i l~c j  fox- salmoli by ADk'&i; 

: . . I  t i  iil t h o u q h  evidti:ice of i l l  f i s h i n i j  wL1s d i : ; c ~ > v ~ l r e d  bl- 

ni:rDc. i~lciiciix-y o .  conrru. ) i i i d i ~ d t e d  t . ! i L ~ t  ; l c t u r i  I L i s h i i ~ ~ j  p~ V S : ~ U I . - ~  

is j>~ f ! t~ ( l i 3Ly  much lowt-\r t-hL1n ?o(:,11 : - t>s i i l i c? r l t_ , i ;  ctr;"Lirt~;iE~:; ~ i ~ : t l  t:o ~ C C + S S  

d i f f  i c u l t y .  



r 36. F i s h  specics s o l l c c t c ~ i  by m i i i n o i ~  t r a p  bgy USlFWS in 
G r u n t  Creek, J u l y  1959 t h i - O U ~ I I  .Trinuary 1961.  

- Species  
King Coho D o l l y  
salrncm salmon Varden Sculpin 

January  
Februa ry  
PL~rch 
A p r i l  
Iia y 
June  
3111~ 
Augus f 
Septt3inber 
Octobcl- 
Novernber 
December 

-- -- 

S o u r c e :  1.T- S .  F i s h  anti IGZ.ldl.i.fe S e r v i c e  1961. 



Figure 3 7 .  Creel census conducted at t h e  mouth 
o f  Grant Creek b y  LZDF~G 1 9 6 4 .  

No. oE No, of Catc:fi  p e r  
a n g l e r s  Species fish ef'fc?r t 

6 / 9 / 6 4  3 R i j  2 0 . 2 6  p e r  hour  

- - - 

Source:  k H e n r y ,  pel-s . comi~. 1951. 



F i r  3 .  Month ly  and a n n u a l  nlearl i ; isshsr-ge (cfs) 
at t h e  LISGS ga*fSe on Grant Creek. 

------ --- - 

Oct Nov Dee Jan  Feh Nar Apr May J u n  Jul ilug Sep Annual 

--- 

?le a n 184 189 56 31 23  20 31 152 445 518 4x3 307 198 

P e r c e n t  8 5 2 1 1 1 a 7 20 23  18 13 
-- - - 

Source :  U , S .  F i s h  and W i l d l i f e  Service 1961. 


























































































































































































































































































































