


A r c t i  c Environmental Inforiflati on 
and Data Center 

707 ""A" 'Street 
Anchorage, A 1  as ka 99501 

Attention: Mr. Bill  Wilson - 

Dear Mr, i~Jilsan; 

A cop;! o f  the minutes o f  t h e  rreetings h e l d  on November 213 throligh 
Dccember 2, 1982 a t  which Acres environ~~enl:al project team 
discussed t h e  Draf t  E x h i b i t  E f o r  the S u s i t n a  H~~droeleci:ric 
Projecr; FERC l i c e n s f  application a;e a t t a c h e d .  A copy o f  t h e  
minates have been provided  t o  the  ~ a r t i c i p a n t s  ir, t h r  meetings as 
well 4s FERC. The cttached copy o f  the minutes i s  f o r  y su r  use 
;ii"~d r4t3t t l t f t  it>:. 

"r' h', , 
i . o:;.c2r Auti;o:-i ty 2nd Acres g rea t ly  apprp~iatf: your pwrso?nej 
3 .  F i!; the i i-eeti figs. 

di-. h h n  1 iiayder; 
a Coof-idi n a  tor  a f  E n v i  ronmcntzt-i SWdl cs  



SUS l T N A  HYDROELECYR IC  PROJECT 

FERC License Applicat i . I  E x h i b i t  E Presentat ion and O i s c u ~ s s i o n  

Anchorage, Alaska 
Holiday Inn  

November 29 - Decembeir 2 ,  1982 

Objectives 

1. Lipdate Federal,  S t a t e  and l oca l  agencies regarding s i g n i f i c a n t  
changes i n  project  features since the  Feasi~ility Repor t  was 
published i n  March, 1482. 

2. Uze the  presentat ions and d i s c u s s i o n s  as an i n t e r a c t i v e  process 
whereby Federal, Sta:e and loca: agency r e v i e w  o f  the d r a f t  L x h i b i t  
E can be facilitated, 

3 .  Develop a mechanism f o r  continued intetact~on as the  finalized 
E x h i b i t  E i s  prepared f o r  subfnissiori t o  FEliC. 



Monday, Noverlbct- 29 t :OO P.M. 

Introduct iort 

Project Operational Description 

Watana Darn 

Devil Canyon Dam 

Access 

Transmiss isn 

Schedule f o r  Preparation o f  E x h i b i t  E 

Group O e f i n i  t ion  

- iuesday, November 30 9:00 A.M. 

St-oup 1 \dater U s e  and Qua1 i t y  and Fishery Resources ( \ h i .  Dyck, i. i - l ~ u j  i311) 

Group  2 Wild1 i f e  and  Botanical Resources (R. Sener, M. Grubb) 

Group  3 Socioeconomic/Land Use (P.  Rogers, P. Lilkens, K .  Y o u n ~ )  

Group 4 C u l  t u r a l  Resource; G .  S m i t h ,  D. Follows) 

Wednesday, Decetnber T 9:aO A,M, 

Group 1 Water Use and Qua1 i t y  and Fishery Resources 

Group 2 W i l d l i f e  and Botanical  Resources 

Group 3 Recreat ion 2nd Aesthe t ics  R e  Er i ckson ,  J .  Chappell 

Thursday ,  Decnnber 2 9:88 A B M ,  

Group 1 Wafer Use and  Quai r'ty and Fishery Resources 

Gt-uup 2 Wild1 i (le and  i jotanical Resources 
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LIST OF ABBREV19TIONS U S E D  FOR AGENCIES 

Alaska Power Auihgrity 
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- Minutes of Meeting - 

Subject: Susi t na  Hydroof eciric P r o j a ~ t  !!arkshoo - FERC L'cer.se Alppi i c a t  ion 
E x h i b i t  E, Presentation and Discuss ic :  

iscation: Holiday I n n ,  firzhoraqe, Alaska 

Attendees : seke a t t  iclsed 

Date: iifonday, November 29, 1982 1:ao P , M ,  

Minutes rec~rded by: Eichael P. Storonsky 

1, an .-. Dr, Ric -- A 1 - 

A )  Summary: 
-*- 

D r .  Flemiqkg provided an overview o f  the purpose of  the workshop, the 

schedule of the license application process and introduced some o f  the 
attendees, 

To provide an informal informational session f o ?  the various agency 
attendees. Sol i c i t  cgmmencs and concerns t o  improve the f i n a i  1 icense 

documrst t:o be submitted t o  the FERC. 

C) &pl icat . ion:  --- 
- sub in i t t ed  d r a f t  E::hibit E t o  the FERC and the va r i ous  asencies 

Noveniber 15, 1982 

igo~orkshop [iovember 29 - December 2 

- prepare and distribute a copy o f  the minutes o f  worksiqop week o f  
P Decernbet- 3 

- incorpor-at i n y  agency comments in-ta Or :rFt as received 
- meet w i t h  F E R C  s t ~ f f  14 Oecember t o  re vie^ Engineering E x h i b i t s  

meeting w i t h  the FERC s t a - f f  December 28 to receis~e t i ~ e i r  c ~ i ~ l . i e ~ l t s  gn 

~ ; l f j i b j t  E sf d g - $ f t  app l  iL;t i o n  

.. age:lcy cf*jtilmiints J ~ C L I ~ C ~  15, 19f3.3 
* * .. c ~ i h n ~ i i : ; ~ ; ~ i j  / ; ~ ~ ~ * * ~ ~ ~  ~ g j ~ ~ ~ j ~ ; ~ ~ j ~ ~ ;  :<!{(: Fi-$f-L;L";-j: : r j s w  j+s{)22 



- a supplementary report of 1982 fisheries information and ainalysis t o  
be s u b m i f t e d  in Juns 1983, 

- - idd i t iona l  sirpplemental information as required. 

31 Ifitroduced representatives a f  t h e  HarzsiEbascc?l teanr i 9 a t  wii 1 l be 

h a n d j i n g  Phase I1 a f  the Susitna Project, 

I i .  Project n Hayden (Acres) 

A )  Summary 

Dr. ;.layden f i r s t  provided a slide presentavon o f  the niajor project 
features a ~ d  location, and then a s e r i e s  of o ~ s r h e a d  viewgraphs of  the 

filling ar,d operational processes. Through the use o f  wall maps Dr. 

Hayden provided a description o f  the access r o ~ t e s  and transmission 

i i c e s ,  their iccations aria schedu fes o f  development. Fol lowing an 

intermission D r .  Hayden outlined t h e  organization o f  the workshop f o r  

the ba lance  of  the week, 

B l  Major Froject Features - Watana 

- averv iev i  o f  the dra inage b a s i n  and the rejativs position of  t h e  dams 

- lacation o f  the proposed damsite lookin: both  upstream and downstream 

- l o c a t i o n  o f  the proposed borrow areas D&E, existing f i e l d  camp, 
i n t a k e  tunnel ,  emergency spill~ay 

- p r o j e c t  Features discussed including the 54 m i  12 l e n g t h  of reservoir, 
upstream boundary - just  abave the i-onf'luence niti-i O s h f t n ?  River ,  

s i t e  o f  c o n s t r u c t i o ~  camp and v i  I ]age, and :ocatioil of access road 

- construct;on development schedule described 

access :*cad ccns":rlijcl-ion 

b i  ve:i*sion t u n n e l  e x c a v a t  i c i  

completion o f  diversicn cofferdaiirq 

t i i v g r s i o n  of kqater t h r o u 2 h  2 ~ u n n e i s ,  to be t i l t imste . !y  ~ ~ 3 1 3 , d  
. ' x n  r j r  ~ i i . i c l  ;u:*[fie:.; ij - 5 .yez,is, ifit,? i o ~ s ' _ r ~ c i i n f :  2nd beg f i;s 

r i r  c*. p 67) nn r cal:*{ 1 

I> y *  j ,, ,, i s s  $ a -  i t !  i-.jbaiy > *. i + a ; a ~ j s . *  t if:*<. * 

+ 1 
* %:# -z > 



6 u a i t s  x 170 Mbi = 1020 MW 
120"dept  a f  fintake structures rather than previocs 140' dlepth 

4 intakes levels 

outlet facilfties 

main spillway fo r  f l o o d s  > ].:SO years 

emergency spi tlway f o r  f l o o d  > 1: 10,000 years. 

C) Devil Canyon -- Project - Features 

- location of the proposed s i t e  looking b o t h  upstream and downstream 

- pert i nent features 
8ccess routes 
b0rml.i area locations 

powerhouse locat ion  on nor th  s i d e  o f  river 

long tailrace proposed t o  provide additional head 

4 units a t  150 i"iW = 600 MW Total c a p a c i t y  

Fixed-cone values w i l l  be dsed t o  maintain instream f l o w  d u r i n g  

f i  l l i n g  as we! 1 as prevent gas supersaturation d u r i n g  operation. 

multiple level intake structure - 2 intakes w i t h i n  upper 50 f e e t  of  

the reservai r , 
- Operational D a t a  

50 ' drawdown i n  August o f  some years 
c o m i s s i o n i n g  da te  2002 

" e S E c S  Operation Pro: - - 

( j )  Mimiri~ilrn F I O ~ J  requirements a t  Gold Creek 
- Filling 

1600 ::fs i n  witster 

6000 c f s  i n  spring 

, fioi.!s s p i k e d  t o  i2,0Ohri0 c f s  i n  Al;gust ai?d t h r o u g h  n:ld Septa 
-. Q p ~ r - a t  i or; 

- par: 
, S,* .i~i;, c<-s i i 7  ~4is"iter 

( * V  i*r 
r 

* :,~"b i f q  ?!l-Xl >i4;T$Ef2rx c;i?&f13e 35 aiJl*-l\3cj f"i 1 1  i q  



( i i )  F i l l i : ; ~  Process f o r  Three Filling Scenarios Based Upon the: 32 

Years of Kistorical Hydrologic Data  

- three year  filling f l o w  scenarios examined wi th  

9Q% chance o f  exceedence 

50% chance o f  exceedence 
10% chance o f  exceedence 

- filling begins 1991 - 1993 

- not a l o t  sf diffe~ence between 3 scenar ios 

(iii 1 Cmparisoo of Monthly herage  Pre-project and Filling Frlows 

a t  Gold Creek, Sunshine and Sus i tna  S t a t i o n  

- greatest % change i n  the sum7er time 

( i v )  Operational Hater Leve l s  a t  Watana 

- napma7 maximum e l e v a t i o n  2185' 

- surcharged t o  2190' dur ing  September af ter  the r i s k  o f  f 'oods 

dimfnished 

- mean drakqdown 105" 

- maximum drawdswn $20" 

- maximum, minimum and mean drawdown scenarios compared 

- very slight water level change w i t h  D e v i l  Canyon on l i n e  

( v )  Devil Canyon Water L e v e l s  

- we.t years; reservcir Fui !  a l l  year 

- mean years; 50' drawdown i q  A u g u s t  an@ September w i t h  filling 

as r a p i d l y  2% possible in Qctohzr  

- dry  years;  slight drawdawos d i l r i nq  $%pi-{] - jlso 

( v i  ) Comparison o f  Moiithiy and Annudl Pre-p?-oJe.t and  Pos:-project 
L-" 7 n 

i lcws vd.iith Watar;a .:hne and wi th  bath projects  0:: i : n ~  

i!4i i ) Operation a; Projects 

- itiatana aion:? w i  1 i h p  t~perated as a basf-"ioad p i a n t  
* - "  - w i t h  O ~ v i  1 [:arijsn on 1 in., b i ~ $ a n a  tq; i 1 pe~k{.....~j at;:$ rJp\! i  "j 

 a an yo^ w j  "1 1 PJ; b ~ ~ c - . l o r ~ j  



( v i  i i ) Te~perature conditions 
- modeling t a k i n g  place 
- may need t o  consider a low-level i n t a k e  t o  achieve more 

desirable f a l l  temperatures 

E )  Access Roads - - wall maps 

( i 1 Natarr,a Route 
- railroad transfer p o i n t  a t  Cantwell 

- use Denali Highway fol- 21 miles t o  Watana access road 

- from Denali Highway, 43 miles south  t o  damsite 

( i t )  Cansti~kaction Sehedld le - Matana 

- begin immediately after issuance of l i cense  

- construct  a primitive access road from Denali Highway t o  Watana 

dami;-m"te f $ r s %  

- w i t h i n  1 - 2 years upgrade  t o  allow f o r  add i t iona l  c o n s t r u c t i o n  

traffic 

- following 1993 i t  i s  uncertain as t o  whether the access  road 

wi l l  be public or  p r iva te ,  th is  dec is ion  w i i i  be made a t  a 

-Eattar date  

(iii) D e v i l  Canyoc 

- road from Watana t o  ?lt:ii Canyon n o r t h  nf rjver 

- ra i  lrcad access from Goid Creek t o  damsite, south o f  river 

- schedule not 3% critical 

- p u b l i c  vs,  private road t a  be decided a t  a l a t e r  date 

-- tws lines f r om Watana t o  the  intertie 

.- two lines from Devil Canyon t o  the intertie 

- win t es  c o ~ ~ c t r u c l  ion o f  a s i  y n i f  i c a n t  poi-"Lon of corridor, t i leyc?fcre  

r;vo i d  ricer:! car- '" p n ~ ~ e l : ; ~  rk3a[jgi 

-- us:! i s t i oi-1 is iu , j  i 1 f;iji:i C hrec ii;i!.:o C , -~c i<  i 6 C:i]i? i i4ci- i. i (3 



6) Other 

- pursuant  t a  a question from the audience 
outlined project  boundary 

identified land holdings i n  the area: native, private and s ta te  

- set of drawings o f  project reproduced f r o m  E x h i b i t  F prov ided 

HI Organization f o r  Balance o f  b4orkshoo 

Iden t i f i ed  groups ,  group leaders, and locations and t imes  o f  meetings 

- (see at tached agenda). 



SYNOPSIS OF WORKSHOP ON SOCIOECONOMICS 
NWEiWER 30 ,  1982 

F r a n k  O r t h  & Associates, Inc. lea@ a discussIan i n  r h i c h  T h e  following topics 
were add re s sed :  ob jet: i ves of  Sec-t i on 5 of Exh I b i i E; the mel-hodoi ogy a n d  
assump* i ons used  i n t h e  soc i oeconom i c anal y s 1 s; the ma j a r  areal5 of impacts; 
and ?he proposed rn i P i g a t  ion process. Copies of t h e  agenda and t h e  I i st of 
particl pan?s for t h i s  workshop are  attached. Signl  f i can t  issues brought  up 
by participants are summarized beiow: 

I .  It was requested Tha t  c l a r i  f [ c a t i o n  be p r o v i d e d  on t h e  reasons +ha* 
irnpac-i.5 resulting from t h e  use of t h e  power t h a t  the i,rojecT w i l i  
provide a re  no* included i n  t h e  FERC 1lcense app l i ca ' r i on .  D isct?ssIon 
fallowed on t h e  distinction between dlrect/indirect and fnduced impacts. 

2.  T h e  possibility of  dam failure a n d  the n e e d  for  an alarin system for 
resl d e n i s  I i v i  ng near t h e  rl ver,  dow ns*ream of -the project,  was 
suggested. 

3 .  O n e  participant suggested land use restrictions i n  t h e  areas that ccuid 
be a f f ec ted  by flooding i n  case of dam failure. 

4. Several participants commented on t h e  n e e d  fo r  pol l c i e s  t h a f  w o u l d  
encourage local h i  r e  a? t h e  communiiy l evel. Suggestions i nc l u d e d  
requiring unions t o  enrol l w o r k e r s  from r u r a l  a r e a s ,  use o f  t a x  
pol icies, ar;d r e v i e w  o f  NANA Corpora$ion's iocal  h i r e  requirements sP 
t h e  Red Dog mining project. 

5. i t  was requested * h a t  more discussion of i h e  possi b ! e  magn i tude  a n d  
sl gn i f icance o f  peop l e t h a f  w i l i come from o t h e r  a reas  of the  
country, w iThout f i n d i n g  work on the  p r o j e c f ,  b e  provided. If was 
sfressed *hat + h i s  could change t h e  magnffude of impacts significantly. 

6 .  A t a b l e  l isting t h e  various assurnpf ions  regarding t h e  origin a n d  
characPerFsflcs of PRe C O P ~ S P ~ U C W O ~  wark farce was recomqended, 

7. One p a r ' r i c l p a n t  cornmenfed ? h a t  P h e  assumption t h a t  50 percent of the 
workers whose jobs a re  T e r m  i n a t e d  upon completion of idatana v l i t rerna i n 
! n  * h e  a rea  m a y  be 'roo hlgh, 8e e l T e d  .She smai l economlc base  and 
r e s u i  Tan? 1 ack of Job opporPun l t f e s  !n *he smai l conmun ! P i e s  as the 
reason, 

8. Orre participant asked aboii;. ih,p possible access of local planners $0 -the 
s$udy ?@am% ssacioeconomlc impact m o d @ [ .  

9 i t  was asb;?d whether cumula?Tve lmpacis $ha t  included ofher projects ir: 
f he  Impact area vjere Taken lnio accouni, 



A discussion of  S h e  objectives of t h e  mitigation process occur red .  
Several par - f . i c i  p a n t s  emphasized t h e  n e e d  f o r  a con*! n u  i n g  m itigation 
precess f h a t  w l l l anticipate i mpacts a n d  i r, i 4- i ate measures t o  m i 3- i ga te  
impacts before t h e y  occur, i n  which o$her agencies be included. 

One pariicipant suggested additional clarification be p u t  i n t o  t h e  
section concerning The ongoing stud ies  on impacis to f i s h  anid wildlife 
user Qf""OU1PSe 

it was suggested t h a t  more research be conduc ied on p a r t - i i m e  a n d  
s u b s  i sTence use of resources i n  the impac t  area. Another par? i c i pant 
cosnmen-P-ed an t h e  need $0 fnct u d e  d i s c u s s i o n  s f  subsis-$ermce 
considerat%~ns T R  Sectian 838 of ANCSA, 

Additionaf use of resources on private h n d  by i n d i v i d u a l i s  g a i n i n g  
access w i Th Phe p r o j e c i s f s  access r o a d  was men* i o n e d  as il pcssi b l e 
adverse impact t h a t  should be monitored and  mitigated. 

Add!tlonal use of  aircraft to transport workers was mentioned as a 
possi b i e  mi iigation fool. 

I t  w a s  c o m m e ~ t e d  thaP r anges  of  population i n f  lux, or sonne form o f  
confidence levels associated w i t h  f h e  projections, would make t h e  
discussion of impacis more useful t o  ? h e  communities. Threshold l e v e l s  
of popuiation influx T h a t  would s p u r  t h e  need for  new pub1 lc facilities 
were a 1 sv suggested. 
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Anchorage Holiday I n n  

November 30,  1982 

: M i t i g a t i o n  Planning f o r  Susitna - 
To review research design and methodology used i n  1980-82 work. 
To review and discuss d r a f t  FERC License Application. 

Ta discuss cos t  e f f e c t i v e  means by which t he  i n i t i a l  survey may 
be compl eted. 
To seek approval from the SHPO on the  overall m i t i g a t i o n  approach. 

In Attendance: Beth Walton, State  Archeologist, Bureau o f  Land ffanagement 
Diana Riggs , Department Natural Resources 
Tim S m i t h ,  S t a t e  Of f i ce  o f  History and Archeology 
Floyd Sharrock, Chief Archeologist, National Park Service 
George Smith,  Project Leader, University o f  Alaska Museum 
E. James Dixon, Curator o f  Archeology, Uni versi ty o f  Alaska 
Museum 
Richard Fl  emi ng , A1 aska Psdeler Authori t y  
Don Fol 1 ows, Acres American, Incorporated 

Guests: P h i l  Hoover, Acres American, Incorporated -- 
Jack Lobdell , Consultant 

The Cultural Resources Program Manager, Don Follows, opened the meeting a t  
9:10 a.m. i n  Room 227 o f  the Holiday I n n ,  Anchorage. A f t e r  the introductions, 
the p o i n t  has  made haw cr i t ical  the cul tbral  resources are  to the hydroelectric 
project schedule. Compliance w i t h  Section 106 o f  the Historic Preservation Act  
o f  1966, Execut ive Order 1'1593 and Title 36, Part  800, Code o f  Federal Kegu- 
l a t i o n s  and related laws direct the process f o r  Cul tura l  Resources investiga- 
t i o n  and m i t i g a t i o n  planning. 

D r .  Oixon presented a synopsjs o f  the f i e ld  work which hc:s been completed 
and reported on aver the past  three f ield seasons. To date,  about 50 percent 
o f  the t o t a l  project area has been surveyed. O f  special interest i s  the 
location o f  fobr  tephras w h i c h  provide d a t i n g  references f o r  the a r t i f ac t s  
recover~d.  I t  i s  hoped t h a t  the cul tu ra i  chronology of -<he reg ion  can ue, 
For  the  f i r s t  time, established. 

Dr. D i x ~ g l  explained t h a t  i i ?  h i s  zqproach to mitigation planning t he  term 
"potential impacts" had been deke'oped t o  address those s i t e s  outside the 
advcrseljl effected area,$. Th is  . th i rd  category a1 lows for  a more f? e x l  bl e 
means by which tc  address the la rge  number o f  s i t e s  recorded (767) to  da t e ,  
many o f  w h i c h  k i i l l  not be impact-ed d i r e c t ? y ,  and only po ten t i a l  i y  i n  the  
future.  Potential l y, impacted s i t e s  would not  require s y s t m a - t i c  testir!cj 
a M t h  is tirne, isut slloirld be zoni toretJ -From - t in i  : to tiine by the approk~i- ia  ':Q 
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laird managers t c j  determine conditions. I f  conditions warrant ,  mitigation 
would then be required. 

Dr. Sh32-rock (NPS) asked a t  what po in t  t h e  Advisory Council on Historic 
Preservati cjn shou'i d become invo i  ved i n  the project. The  information t h a t  
both Acres and the Power Author i ty had received i n  separate meetings with 
FERC i n  Washington, D.C, was t h a t  FERC would not contact the c~uuncil u n t i l  
the Oasi c reconnaissance was compl eted. 

Serious schedul it;g problems could arise i f  FERC requires the C I D ~  tiirai 
Resources field survey t o  be completed next summer. The Alaskia suiimer i s  
cnly twa and a hal f  months long.  The prcject sf ze and remoteni~ss introduce 
unique conditions under wh ich  a large workforce car, become lesi~ e f f i c i e n t  
because a f  support logistics required. Basr3d on h i s  many yearls of A1 aska 
experience, Dr. Dixorl f e l t  i t  would be unrealistic t o  expect ccompletion 
i n  one year. It was the group consensus t h a t  two years would be best. 

Another s i g n i f i c a n t  factor i n  a t t en~pt ing  t o  complete the work 'in one f ield 
season i s  the Alaska Power Authority f i sca l  year wh ich  begins July 1. Unless 
funds  are available a t  present  t ime  t o  launch the s p r i n g  1983 workforce, 
the goal will be d i f f i c u l t  to a t t a i n  because o f  the  University's adminisirative 
procedural delays  i n  h i  r i n g  employees. 

Dr. Fleming s a i d  t h a t  a dec is ion  oi l  whetiier t o  proceed wi th  a cne o r  two year 
prograin will be made by the end of January, 1983. 

In sumnnary, the g r o u p  cotlsensus seemed t o  favor a two year survey program as 
outlined i n  the mitigation p l a n ,  and the ear ly  if p o s s i b l e  j ~ ~ 0 1  vement sf 
the Advisory Council on Historic Preservation so t h a t  procedures can be 
established w h t c h  s a t i s f y  both t h e  FERC scheduling concerns and the  Advisory 
C~tanci 1 , 

P h i l  Hoover w f  11 meet w i t h  FERC the end o f  December t o  d iscuss the i n v o l v e -  
ment o f  the Adviscry Council. 



Questions & Comments 

1, C f R I  and the v i l l a c - .  c~rporations asked t h a t  the Power Authority request 
tha t  DNR identify lands s u i t a b l e  f c r  exchange. They feel thlzt l a n d  
exchange with the state may offer one mechanism fo r  the  Power Authority 
t o  acquire project lands Frbm them. Po t en t i a l  lands for- exc:hange are 
becomming l imited.  BNR has not com~~enced such a study, 

" s",, Clarification was requested on the cqnlent o f  Section 24 o f  the FederLaI 
Bower &cP:, 

3. Discussion occurrel: regarding induced land use ~;idwg95 on Naltive 
corporat  i o f i  owned l a n d  resu It ing i n  pub1 i c  pressure t o  p rov ido increased 
access, e.g. : potential a f  fishermen wanting improved access td Portage 
Creek. Natives arE concerned t h 3 t  the project oo t  lead t o  i:respass on 
their lands,  

4. Concern was expressed about the cornpatabi l i  t y  3-f the propose!d access 
p l a n  wi th  the Denali Scenic Highway plan. 

- Discussion related t o  potevtial r~commeodations o f  the ongjoirrg study.  
The repart on Denali Steni: Highway will need t3 be adopted by the 
Land Use Council before be ing  released. As ident i f 'ed  by BLM, the 
only inconpatabi l i t y  w i t h  the Deaaii scenic Highway #sou I d  be temporary 
transmission going i n t o  the Watana site.  

5. I t  was suggested t h a t  an assessment shou I d  be conducted on the long term 
ecclnomics value of h 3 v i n g  a more appealing access b-ozd. 

6. A suggestion was made t h a t  a l and  use ccmmittee 52 established. The 
p o t e n t i a i  of having tile Power Author i ty  participate on t he  Mat  Sg land 
cse  planning team was d iscussed as an opt ion .  

7. A request wss made t h a t  a substation and distribution be located a t  
Cantwell as pa r t  o f  supplying construction power t o  the s i t e ,  and t h u s  
make Intertie power a v a i l a b l e  t o  t h a t  community. 

8. i t  was suggested t h a t  additional assessment o f  l a n d  use changes a t  the 
community level &-i l l  be under taken ,  particularly k ~ i t h  r especma 
C anbwe 11 ,  

9. I t  was menti~qed t h a t  Native concergs should be presented i n  the FERC 
license applicasion. 

10. The Native c o r p c r a t i o = ~ s  w i l l  not initiate planning o n t i !  definite 
project requ i remen.ts are received, 

i l .  The B!sti ~e corporzticns prooose the F o j  i o ' i i n~  methods f o r  the Power 
Au thoc i  iy to acqai re  projec t  1:nds: ourchase, iea.se o r  excnange. 
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WORKSHOP ON IIECREAT f OH 
D ~ e m b e r  1, 1982 

1, Questions were asked regayding FERC po l i cy  on l o c a t i o n  o f  f a c i l i t i e s  
o f f - s f  Lez, b#heri recreation resources art3 Q ~ P - s ~  t e  or  when 1:here are 
pk-ok leas developing the reservoir, FERC has accepted devellopment o f  
o f f - s i t e  f a c i i i t i e s .  State  Parks concurs wi th  th is  position 
agreement. 

The Power Authority s t a t e d  the i r  position i s  t o  a )  take advantage of 
project f a c i  l i t  ies ( roads  & reservoirs), b )  be responsive t o  l a n d ~ ~ n e ~ ~  
concerns (avo-id t;-espass), c )  direc t  use away f r om sensitive f i s h ,  
wi I d l i f e  and archaeologic resources. 

2. Why i s  an expansion o f  Brushkana campground recommended? lrhe need h a s  
been discussed already by 8LM and i t  appears i n  their  mana5jement p l a n .  
The project Goioti'id increase demand f o r  camping along the Derlaii Highway 
and th i s  i s  a logical  location, it would also keep some au to  t r a f f i c  
and camping From penetrating the project  area. BLM ~ o u l r i  manage the 
a rea ,  and DLM and Power Authority w ~ u  Id  enter into a memorandum o f  
understanding regarding construction,  operation and maintenance. 

3. S t a t e  Parks Department i s  pleased w i t h  the p l a n  as presented and 
confirmed  hat the p l a n  i s  i n  agreement wi th  the s ta te -w ide  recreation 
plan .  DNR suppo-ts t h e  p l a n .  

S ta te  D i v i s i o n  of Parks w i l l  open a new t r a i l  along Curry Ridge l ine ,  
from Coal Creek t o  Troublesome Creek, i n  1983. They would l i k e  the 
Power A u t h o r i t y  t o  consider adding three whistlestops, cansisting of 
small campsites and possibly shelter cabins, a t  Go ld  Creek, Curry Ridge  
and I n d i a n  River, 

3 ~ , o n :  Is  a f u l l  range o f  recreation F a c i l i t i e s  provided a t  k a t a n a  4. Qu!-&< 
Vi  iiage and are facilities provided f o r  other than rugged hikers? 
Answer - Power Au tho r i t y :  Yes, ex tens i ve  recreation f ac i 1 i t i e s  and 
a c t i v i t i e s  are inciuded i n  t he  p l d n  f a r  the villaye, There i s  a f u l l  
range o f  recreatioi. opportlani t i e s  provided i n  the recreation pian,  from 
J - i v i n g  and pull-ofis along ttrl.  road,  t o  a iiisitor ccl i l ter w i t h  
educational exhb i t s ,  t o  riayged h i  k ing .  

5. Q u e s t i o n :  There are no -!mpraved t r a i l s  i n  Denali Nationa'l  P a r k .  Why 
does S t a t e  P a r k s  want improved t r a i l s ?  
ilnswer. - .Ctate Parks: B : -ush iny  cut  and i!ariie!iing i s  done oi:\y l r i iere 
necessary  (e .  g . ,  inclose - i n  frbves.ted . d s  #.. al-a-- \ in fu r the r  o u t  open 

tYoCk cairns may t,;! a ,  1 t h a t  9 necessary. 



problem on the Denali Highway now. The Denali Highway presently has an 
AADT of 50 vehicles; Parks Highway, 200. The project i s  plrojectilig 20 
truck tripslday. While no f i r m  t r a f f i c  prsjections on the Denali 
access road are a v a i  lable,  i t w i  l l  be much lower t h a n  the Parks Highway 
today and lower t h a n  the Denali Highway a t  that time. Tecreation 
t r a f f i c  w i  11 be limited primari ly t o  July, August and Septrember, 

7 .  Question : Are any f a c i  1 i t i e s  proposed adjacent t o  the Watana access 
road? 
Answer: Ir; addition t o  the turn-outs and t ra i lheads  shown1 on the 
project maps, rehabi I i ta t ior8  o f  borrow areas f o r  camping i s  a "Phase 5" 
item. They cannot be located a t  this  time because the loation of 
Do~-raw areas i s  not know. A no'e t o  th i s  effect  w i  11 be didded t o  the  
nap o f  recreation facilities. 

8. Question: Mhy do we assum t h a t  demand wi l l  b u i l d  up over time and not 
be instaotaneous when the  f a c i l i t i e s  open (p E-7-42)? 
Answer: National ParK Serv i ce  experience has shown t h i s  l:o be t he  
case, even i n  well-k~own recreation areas, f t  takes t i m e  t o  b u i l d  a 
sustained marked. If  a new salmon f i s l~ ing  area close t o  Anchorage were 
opened, i t  would get immediate heavy use. Project f a c i l i t i e s  w i  11 not  
be t h a t  type o f  area. 

9. Demand f i g u r e s  were discussed and agreed with;  if anything, they may be 
high .  T h i s  i s  why some f a c i l i t i e s  have been p u t  i n  Phase 5. 

10, i J+~at  i s  the capacity c?t̂  the Sus i tna  River Boat Launch? 6 vehicle 
places. i h i s  w i  11 be checked against DOT'S Denali Highwzy Study. 

II. Three F a c i  i i t i e s  require N a t i v e  concurrence - the C h u l i t n a  t r a i  1 ,  Fog 
Lakes t r a i l  and campground, and S tephan  Lake t r a i l .  
Question: Is ti3ere a statement t h a t  says land a c q u i s i t i o n  cos t s  w i l l  
be i n  addition? 
Answer: ':es. The plan a l s o  recognizes t h z t  addi t i a n a l  p r iva te  
recreation development may take place oa private land .  

12. The plan s h o u l d  mention t h a t  snowmobili~g wi l l  pronably increase alone 
The Eena l i  i-iighwa.y. No specific arit35 need t o  be set  aside. 

13. Page E-7-39, pa t -ageap ! i  3 stales  4' ishrng i s  decreasit7g. The  d a t a  source 
s h ~ u i d  be re-checked t o  corsfirra t h i s ,  

14. Cap';t.,i 4nvesic;ents 7di I! b~ pa!-$: o f  Powr / i u t h ~ r i i y   fit f inanc in i j .  
O p s r a " L ~ n a l  cos t s  w i  11 i ~ n  p a ~ t ? y  done as p a r t  o f  regular i ~ p z r a t i o n s .  
>;O!J ' .: w i t h  t l .2  agency :sjoii Id d e t z i  1 arvsar!gemcn t s  . 



k4ORKSHOP OR FtECREAT ION 
December 1, 1982 

Larry Wright ,  USNPS 
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Mike Mills, ADF&G 
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Feter Rogdrs ,  Frank O r t h  & Assoc ia tes  

Robin Will, Frank Orth & Associates 

Bob Erickson, EDAW, inc.  

Jim Chappell, EDAW, Inc. 

K e v i n  Y a u n g ,  ACRES 

Pri sc i 1 l a  l.lrkens, A C R E S  



COP!ME!$TS RECEIVED 

Workshop on Aesthetics 
December 1, 1982 

1. Be sure t h a t  d i s c u s s i o n  o f  Watzsna access road c lear ly  sta,e!s EDAW's 
recommen?ed restudy o f  t h a t  a l  ignment. 

2, I t  was suggested t h a t  a m i t i g a t i o n  measure be t o  take a f i l m  o f  t h e  
river from i y o n e  R i v e r  t o  Gold Creek today, and aga in  pericidically a f t e r  
construction, i n  a "time-lapse" f ash ion .  

3 ,  Discuss ions  of the construct ion camps and the  t o w n s i t e  took place, w i t h  
agreement t h a t  a d d i t i o n a l  l o c a t i o n  s tud ies  and design s tud ies  are 
requ i red. 

4. Discussions of  the transmission l ines took place, wi th  agreement the 
north  and south stubs need additional loca t ion  studies b u t  the l ine from 
the powerhouses t o  the  i n t e r t i e  i s  w e l l  located. (The  al ignment bett'een 
Watana and Gold Creek which was assessed i n  the a p p l i c a t i o n  and 
discussed a t  the  workshop was subsequently relocated t o  p r o v i d e  improved 
access for  c o n s t r u c t i o n  and operation. ! 
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SYPNOSIS OF AGEMCY COMMENTS 
AND QUESTIONS 

REVIEW OF DRAFT E X H I B I T  E OF FERC LICENSE APPt,ICATION 

WILDLIFE AND BOTANICAL RESOURCES GROUP 

Tuesday, November 30, 1982 

Room 225, Holiday I n n ,  Anchorage 

ATTENDEES 

Name 

Lee Adler (LAZ 
Roseann Densmore (RD)  
Bob Everitt (BE)  
Randy Fairbanks ( R F )  
Steve  Fancy (SF) 
Michael  Grubb (MG) 
Ga!*y Liepitz (Gi) 
Ann iiappoport ( R )  
Martha Raynoids (MR 1 
Ka~HSehneider  (KS) 
Rsbert Sener CRS) 
Gary Stackhouse ( G S )  
Judy Zimicki (JZ) 

Address Phone No, 

Ahtna 
Envirosphere 
ESSA k td ,  
Envirosphere 
LGL Alaska 
Acres AwrPlcan 
ADF&G 
FWS 
LGH A laska  
ABF&G 
LGL Alaska  
FWS 
No, Ak, Enviran, Ctr, 

Box 6 Copper Ctr. 
Anchor age 
Vancouver, 8.C. 
Seat"e7e 
F a i  rbanks 
Buffalo 
Anchorage 
Anchor age 
Anchorage 
Anchorage 
Anchorage 
Anchorage 
Anchorage 

Discussion o f  Preparation o f  E x h i b i t  E: Baseline Description, i inpact Section 
and  M i t i s a t i o n  Sect ion,  

KS - idhat w i  11 the February and Jirne subn l i t t a l s  e n t a i l ?  
What d a b  awi 91 be i n  w h i s k  document? 

B i  scussitan o f  Schedule f a r  Su Rev? ew Procedures, 

AR - What about a f t e r  June 30? Will there be continuing stud. ies? 
When w i  i l  those d a t a  be incorporated? 

Discussion o f  Schedule a f t e r  Jtfne 1983. D i  scussisn o f  Base! ine Vege ta t i on  
-"*P--..---- A-W..---*- - .  

D e s c \ % i p t  i on .  ------ 

1.4 - Ts the Sus iena  b d s i n  key w i n t e r  moose range? 

R i a;c:ij s s i on of Arqeas *that  be C. i t i c i a l  D u r i n y  a Severe Wintep. . ~ - ,  --- ,,--- 
AR - i:> a new classification system be ing  used t o  h e l p  characterize moose 

hat% i t a t ?  
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Discuss fon  or  Viereck & Dyrness System and Relation t o  Moose Browse - ,-- 

I d e n t i f i c a t i o n ,  

RF - Was a i l  v e g e t a t i o n  mapping described i n  E x h i b i t  E done f r om 1:120,000 
1980 U 2  photography? 

AR - Does E x h i b i t  E conta in  a l l  work completed up t o  t h i s  po i n t ,  sa t h a t  new 
d a t a  w i l l  go i n t o  t h e  June 30 document? 

Diseussiion itization o f  
P a 

Species, Moose Baseline Description. 

KS - biew census th is  f a l l  showed more moose on t he  Susitna R i v e r  downstream 
o f  Devil Cany~n  t h a n  have ever been measured there b e f o r e ,  

Discusion o f  -w=-= Moose C a i v i  Food Habits and Mortality. 

KS - Black hear predation on moose calves i s  impor tan t  as we1 1 as brown bear 
predation. Early green-up o f  vegetation i n  the river va l l ey  may be 
important t o  cows t h a t  are about t o  calve, even i f  the area i s  not  d 
true winter range. 

O iscuss ion  .- o f  the Caribou i n  the Area, and Da!: Sheep. 

KS - Sheep sighted i n  t h e  Watana Mountain - Grebe Mountain area are probably 
a sub-group o f  the  main Ta ' i keeba  Mountains group .  The number w i t h i n  
the  Susitna watershed cou ld  vary. 

Discussion o f  Brown Bear Baseline Description. 

KS - Yes, one would expect brown bear  popu l a t i on  t o  decrease downriver d u e  
t o  poorer h a b i t a t  and lower elevation. 

Discussion o f  Black Bear, Wolves, Coyotes, kolverine, Belukha. -----. - 
K S  - Belukha feed  on anadro~sus f i  , h a  S~e1.t runs i n  Cook Xnfet are a l s o  an 

important food source. Have they been s tud ied?  

Discussion of Furbearer, B i r d  and Small Mammal Baseline Descriptions. ------- - - - 
AR - UhaC i s  your perception cf t h e  completeness of  the baseline 

infarmation? 

AR - How abaut information on gopu la t  i on  increases or decreases, or the  
club1 i t y  o+ tile i ~ a b i  t a t ?  A! e there anjj gaps i n  t l l a t  type o f  
inforlaat  ion? Are the d a t d  being gathered? When v i i  1 l t l ~ e y  be 
a v a i  ' lab Se? 
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Discussion o f  Da ta  Gaps an6 1983 Fie ld  Season. -- 

KS - I hope we can get the 1983 f ie ld  program set up t h i s  winter. Al l  i s s u e s  
should be i d e n t i f i e d ,  

AR - I" gglad t o  see the vege ta t i on  mapping i s  being re-do~e and t h a t  you 
( IGL)  are not just accepting t h e  inadequacy of the earlier data.  

Will the o r i g i n a l  researchers ( p r i n c i p a l  investigators! be given the new 
vege ta t i on  maps t o  re-work their  d a t a ?  

Discussion o f  Importance o f  Early s a 
Severe klintsr, Discuss ion  o f  Xm~acts t o  Moose Due t o  Watana DeveSooment, 

AR - Hunting regula t ions  are p o l i t i c a l ,  and these are not predictable. 
l i n l e s s  comn~itments are actually a pa r t  o f  the license, they1 ni  11 no t  
n e c e s s a r i l y  be followed. 

KS - Froject personnel are e a s i e r  t o  regulate than the p u b l i c .  Many 
d i f f e r e n t  regulatory options are a v a i  lable.  P e r m i t t i n g  t o  res tr ic t  
harvest is e a s i e r  than closing the road. 

Disiussion of License Application Approach t o  Issues Outs ide the Power 
Authority's Jurisdiction. 

LA - Has any consideration been g i v e n  t o  regulatians N a t i v e s  may impose? 
They can control access - trespass - b u t  c a n ' t  directly regulate 
hunt ing. 

Discussion o f  M ~ o s e  Impacts and Moose Browse Studies. 

AR - Both summer and winter vegetation sampling w i l l  be needed t o  accurately 
determine energy and protein content  o f  browse. 

Discussion o f  Planned Moose Stud ies  and  Those i n  Progress. --- -- - 

AR -- Tile document ( L x h i b i t  E )  sliould cle?.r ly  describe any work t h a t  i s  go ing  
t o  be done, and i t s  schedu ie. 

+ ~ i s c u s s i c n  o f  Species Prioritization and Mitigation Tradeoffs. -----..------- P --- 
KS - I n  many cases, compensation may be the major mitigative technique. 
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Discusstan s f  I m ~ a c t s  t o  Downstream Moore and  Caribou, 

RF - How i s  FERC go ing  t o  respond t o  the Tack o f  specificity i n  the caribou 
impact and mi t i g a t  i on  sect ion? 

KS - The e f f e c t s  on caribou are d i f f i c u l t  t o  mitigate except through the no 
project op t ion .  Out-of -k ind mitigation w i l l  be determined after  impacts 
have been assessed d u r i n g  cons t ruc t ion  and op2ralion. 

Discussion of I m ~ a c t s  t o  Da17 Sheeo, 

KS - Might  be useful t o  do a slope stability s tudy o f  Jay Creek sheep l i ck .  
Inunda t ion  might even enhance the l ick t h r o u g h  erosion exposing f rrsh 
mineral s o i l ,  

Discussion e D 

KS - Both bear species dse several d i f f e r e n t ,  scattered food  sources, which 
w i  l l  be more or less important  i n  different years. Pinpointing the 
fac tor  limiting bear popula t ions  i s  d i f f i c u l t ,  consequently t he  e f f e c t  
o f  t he  dams i s  d i q f i c u l t  t o  predict. 

Discussion o f  Impacts t o  Wolves o f  Matarla Development. 

KS - A c t i v i t y  sensors on wolves showed t h a t  helicopters caused r e a c t i o n s ,  b u t  
the wo' l~es,  even one i n  a den w i t h  pups ,  became habi tua tzd .  Good d a t a  
are a v a i  l ab le  on the  opt imum t i m e  of  day and season t o  minimize 
disturbance,  

Discussion c --- 
Waterfswl, 2 

AR - Looking a t  the p r o j e c t  as a whole, i s  diversity b e i n g  maintained t h r o u g h  
m i t i g a t i o n  or  are  moose being favored t o  t h e  neglect o f  other species? 
I n  some areas,  diff2rent species may be more important t h a n  noose. 

Discussion o f  t h e  Impacts o f  Devil Canyon and the Access Roads. - 

AR - Are  there any p l a n s  t o  quant i+fy  the impact  o f  different ait~rnative 
const ruct  i o n  mel!2ods? 

Commitments Over Options and ---~ ----- 

K S  - I f  t h e  project  i s  not clearly defined, w i t h  t h e  ass-c ia ted  i i~ipdcts of 
eiicii decision, then r - e v i ~ a ~ i r i g  the p r o j e c t  i s  d i F . F i c u i t .  



WILDLIFE AND BOTaNlCkL RESOURCES GROUP - 5 

fiR - T h e  construction method with the least impact shou ld  be s t rongly 
,uppc:ted. 

6S - Are the c o s t s  o f  the differen: o p t i o n s  included? 

A r  - E x h i b i t  E should contain a t a b l e  o f  project  impacts ,nd currses$anding 
mitigation Eeasilres. All project aspects shou ld  be presentad and 
evaf u & t ~ i .  

GS - I t  i s  important for the groups t o  keep up with any changes. 

KS - Is there any mec5anism t o  le t  agencies know of any changes? 

Discussion of 

AR - Mhat was t h s  level o f  comun ica t ion  d u r i n g  the engineering rfesign? 

Discussio~ o f  Fsrm3l and f nf armat $n tz rac t i on r ,  

GS '- Access route has potentially severe ,>acts. Strong  recommendation may 
be made t o  FERC t o  change it. The road between the dams m i g h t  chang?, 
too, due t o  Native barga in ing .  

Discussisn o f  the I m ~ a c t  a f  the Access Roads, 

KS - There i s  not a d i rec t  relationship between caribou herd s i z e  and range 
s i r e ,  Management goals  for  the Nelchina herd are now +20,000, b u t  t h a t  
csuld change. Changes i n  potential caribou h a b i t a t  are impor;tant, even 
i f  the popu la t i on  i s  not immediately affected. 70,500 i s  t o o  hSgh 3 
population f o r  t h a t  herd - caused a crash, however a h i g h e r  ce i l ing  is  
being considered, 30,000 - 40,000. You s h o u l d  assume an eventual 
population o f  lWC),OOO. 

LA - The p o p u l a t i o n  is presently increasing and w i l l  continue t o  iricrease 
unless there i s  some regulatcry change. 

KS - When access f ncreases, hunting denland w i  1 'i increase. 

Further Discussion a f  Access Road and T ~ * a f f i c  Pawern%, 
--,* -."*M--.------M-- ----* 

KS - T r a f f i c  d a t a  averaged over a year i s  not good enough. i t  i s  important 
t o  know abou t  peak traffic f l o w s  - when they occur arid what the maximujn 
niirnber o f  veh'cles woulci St?. The impact  on anima;~ depends on the t i m e  
o f  yeat-. 
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PR -- Suygestic*~s rireil't b s i n g  followed i n  the Terror Lake project. Need to 
t i t  mitigation down, be s u e c i f j c .  

K: - We s h o u l d  request some socioeconomic d a t a  on t r a f f i c  predictions. 

Disct~ssfsn ckf Irnuacts o f  Railroad Traffic, 

KS - Traii:s s h o i i d  be schedu led t o  m i n i m i z e  moose encounters, Sci~edu 1 i n s  
trains close together and using longer t r a i n s  would also minimize 
encoanxrers, 

G? - Hatli? the  e f f e c t s  o f  the access i-oad mentioned earlier - roadside d u s t ,  
AIT use - been q ~ i a n t i f  i;c! i n  terms o f  loss of  h a b i t a t  or  animals? 

RF - Roadside d u s t  coilld at:tualiy be beneficial, causing ear l ier  melting and 
4 " i h u s  e a r l y  browse. 

KS - Ifnpacts s h o u l d  be examined t o  determine if t h e i r  effects are 
s ign i f i can t .  

"- * - o r  B o r r o ~  Si tes ,  Access Roads 
P P S  2 

i ransmi ssia?i Ccrridors. - - 

Al.c -.. Do E x h i b i t  E Erafismiss7"~~ corridor s t t ld ies  iuc ' !cJe the intertie? 
Hel icopter constructiofi  was agreed t o  on some sections, b u t  then 
aaintenancn was not going t o  be done by helicopter. The result  ;Gas l e s s  
he1 icopter u s e .  

NG - How d o  these i ssues  get C--apped t h r o u g h  t h e  cracks? 

decic{or!s 21-2 oat  ~ i r i t t e n  d ~ w .  If i t  i s  written i n  tks permir, id2 - P I C t  

+ t . j , ~ t *  L~~~ i t  q3ppper.s. B u t  if  only reconmendztioris are made, then they aren't 
always followed. 
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Discussion o f  Plan fo r  Periodic Spr ing  Floods. ------ 7 

;2R - Has the p l a o  fo r  30,1300 c f s  spring floods been discussed w i t h  the 
aquat ic  group? 

KS - How ahllrut the legal e f f e c t  o f  causing destruction of  property? 

KS - Enhancement of noose h a b i t a t  i s  possible, b u t  some impacts cannot be 
mitigated. Quantification o f  impacts i s  perhaps no t  t o o  inkportant f n 
these cas2s,  General enhancement act ions  could be taken to1 presej-ve the 
quality of the area W e ,  preserve Stephan Lake area from development). 

KS - the c o s t  o f  mitigation op t i ons  i s  difficult t o  es t ima te .  There may be 
seine t r a d i n ~  of Sta t e  l a n d ,  and some outright purchase. 
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Ahtna 
Env i rasphere 
ESSA i t d ,  
Envirosphere 
LGL A l a s k a  
Acres A~er  i can 
ADF&G 
FWS 
LGC Ack'faska 
FaDF&G 
LGL Alaska 
F \$S 
No, Ak, E n v i r o n ,  Ctr, 

Box 6 Copper Ctr. 
Anchor age 
V3ncouver, B.C. 
Seat t 1 e 
Fa i rbanks  
B u f f a l o  
.4nchorage 
Anchor age 
Anchorage 
Anchorage 
Anchorage 
A~chorage 
Anchorage 

RS began the rn<?eting w - i t h  a description of  the preparation 3 f  the Wildlife 
and Satarr ical  Resoiirces sect ions o f  E x h i b  i t  E. Research r e p o r t s  from ADF&G 
and the University o f  Alaska provided much o f  the  d a t a  f o r  the baseline 
description. These d a t a  were substantially sugplemented with a thorough . - literature review. i he impact section \gas prepared i n  a fi-kanner consistent 
w i t h  t h e  S i l r i t n a  Project F i s h  and Wildlife Mitigation P o l i c y .  Impacts were 
prioritized by: 

1 1 percen t  o f  pupu l a t  ion iiff ected ; 
2 )  ce r ta i r i ty  o f  impact occurring; and 
3) s e v e r i t y  c f  impact. 

The v t ~ i t < y a t i o n  sectica i s  s i - j  1 1  i n  progress, 

SF - Fol i o r i i l g  F E R C  ' s  reqiiest, the impact section assumed ncirmal 2ng i nee t - ing  
p r a c t j c e s  i r . i t h  no 5 \ c i a ]  n j i  t i g a t ' o ~  ;iifar,ureI;. 
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have a 60-day r e v i e w  period, then any further  requirements can be 
addressed by June 30. We have 90 days t o  respond t o  FERC 'Is request f o r  
isprovements. The June 30 document w i l l  be a response t o  FERC's 
e v a l u a t i o n ,  not a to ta l  r e - \ c i t e  of E x h i b i t  E .  

F;R - How about af te r  June 30? Will there be c o n t i n u i n g  studies;? 

JH - After June 30, F E R C  hopes t o  have enough a a t a  t o  be a b l e  1:o star t  an 
EIS. FERC w i  l l  then incorporate 1383 d a t a  as they come i n  f rom 
F i s h e r i e s ,  w i  l d l i f e ,  and archeological  studies. Approval could be 
contingent  on certain aspects of 1983 f i e ld  d a t a .  Not  u n t i l  the EIS i s  
prepared g i l l  the agencies have an o f f i c i a l  cotnrnent time, probably i n  
f a l l  19i53, 

SF began the p7-eserftation o f  the baseline descriptions. He em~~hasized the 
d r a f t  nature o f  the document, p a r t i c u l a r l y  the literature c i  tecl, the tables  
and Fig:jres, and the m i t i g a t i o n  section. Bn effort  was gade t o  be 
comprehensive and supply a l l  the background material t h a t  the reviewing 
agenc i es wou l d  need. 

No endangered p l a n t  species were found ,  Vegetat ion maps are inaccurate,  and 
w i  11 be re-done with a more detailed c l a s s i f i c a t i o n  system ( s t i l l  Viereck  and 
Dpness) and large scale imagery. 

LA - Is the  S ~ s i t n a  Basin key win",r rmoose range? "b 

SF - Yes, particularly when t he  snow i s  deep. Salnpling revealed 20% 
i i t i  1 i z a t i u r !  o f  browse. T h i s  w i n t e r  m i g h t  reveal browsing patterns i f ;  
severe k~dnters, 

AR - i s  3 new classificatioq sjisterr, b e i n g  tlsed to help characterize moose 
hab i t a t ' ?  

SF - !\to, s t i  i l Viereck and Oj~ i , ess ,  b u t  p 3 s t  Level 3 t o  subcategories, The 
goal i s  t o  s t r a t i f y  browse so t h a t  heavy ard i igk i t  browse a r e a s  can be 
separa ted ,  

RF - Nas veyetatioi 'i  n-lapping described t i :  E x h i b i t  E di7r r~  f:-am 1:i20,OOi) 
198C U 2  p!~o tograpny?  

AR -- Does E x h i b i t  E contai i :  a1 i \$iork cz~?rjjc-k,d ~ j ,  t f l i s  ooi i ; t ,  20 t i l a c  nevi 
d a t a  t v i  i l  go i n t c ;  the  ,lurie 29 docug~e l j t ?  
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SF Described the ground t r u t h  da t a  ava i  l 2b le .  No endangered v i  i d l i f e  species 
Here found except  2 transient peregrine falcons sighted i n  197'4. 
Prioritization o f  species: i) moose, 2 )  car ibou,  3)  brown Dear, 41 black 
bear,  5 )  other big game, 6 )  furbearers, 7 )  raptors, 8) waterfolwl, and 9) 
3ther b i r d s  and small mam~nals, Moose i n  the midd l e  basin were s tud ied  
separately Frcm moose along the downstream f loodpiain, 

KS - New cerlstis t h i s  ft3 21 siaoged more moose i n  the Strs-i"ir?a Rivler downstreafi 
of Devi l Canyon than have ever been measured there bef ore1. 

SF described moose ca lv ing  areas, food h a b i t s ,  and mortality. A s t rong 
relationship was f o u n d  between calf  g ~ o r t a l i t y  and snow d e p t h ,  Brown bear 
predation was a lso  important. 

KS - Black bear predation i s  important as well. Early green-ulp o f  vegetation 
i n  the river ua1:ey may be important t o  cows t h a t  are abolut t o  calve, 
even i f  t h e  area i s  no t  a true winter  range. 

SF discussed t h e  Nelchina Caribou Herd, i t s  present and historical s i z e  and 
range, traditional calving areas, and i t s  subgroups.  He then described Dalt 
sheep i n  the project  area, 

KS - Sheep s i g h t e d  i n  the katana Mountain - Grebe Mountain area are p robab ly  
a subgroup o f  the m a i n  Talkeetna Mountains group. Ths number w i t h i n  the 
Susitna ivatershed could v-liOy, 

SF discussed bj-owri bear, the i r  denning hab i t s ,  food sources, dens-ity 
estimates f o r  t i l e  iinpaundment areas and downstream. 

K S  - Yes, one \.iould expect brown bear paps iations t o  decrease dnwnstreain due  
t o  poorer h a b i t a t  and lower e?evation. 

SF disc;ussed brown bear product  i v i r y  a*>d i ~ u n t e r  harvest. He then discussed 
black  bears, t h e i r  distribution, denning hab i t s ,  Food sources, and mortal i t y .  
Lie furthe\- described the wolf  packs c f  the m i d d l e  Susi"L3 b a s i n ,  the lazk o f  
coyotes,  the and defisities of wolverine, and the studies of b e l u k h a ~  
i n  CRC!< Inlet, 
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T h e  d a t a  from these  years o f  small mammal trapping were used t o  characterize 
these species. 

AR - What i s  your perception c f  the completeness o f  the haselline information? 
ti0i.i about  information on popu l a t i o n  increases or decreasc!~, or t h e  
quality o f  the h a b i t a t ?  

SF .- Much o f  t h a t  information i s  included i n  E x h i b i t  E, 

AR - Are there any gaps  i n  t h a t  type o f  information? Are the d a i a  b e i n g  
gathered? When wi 11 they be a v a i  l ab  i e ?  

SF - Yes, some gaps  have been i d e n t i f i e d ,  

RS - We are  s t i l l  t r y ing  t o  determine which  gaps are most important and 
design the 1983 f i e l d  season around these d a i a  needs. We have made 
prei iminary recommendat i ons  t o  t he  Power Authority, b u t  t:he ac tua l  
program i s  s t i l l  be ing  worked out .  

SF - We are expecting i n p u t  f r om USFWS and other i n v e s t i g a t o r s .  

RS - Technical meetings bet wee^ now and December 6 shou I d  a l so  provide some 
input .  

SF - Ann, do you have any part ici l  l a r  d a t a  gaps i n  mind? 

AR - No, s i n c e  I hatjen'r  had time t o  read Chapter 3 ye t ,  I d o n ' t  know what's 
already covered. 

KS - I hope we can get t h e  1953 f i r i d  progr;lm set  up t h i s  winter, All  i s sues  
should be i d e n t i . f i e d ,  

AR - I ' m  g l a d  t o  see the v e g e t a t i o n  mapping i s  be ing  re-done and t h a t  you are 
not. j u s t  d ~ ~ e p t i n g  the inadeqilacy o f  t h e  eai-iier d a t a .  

SF - The new vegetation maps w-i 1 l cqarlge son? o f  the w i  I d l i f e  population 
eslima.tes t h a t  ar2 based on densit ' ies, 

P? - \ d i l l  t he  original researchers ( p t - i n i i p a l  investigators) be g i v e n  the new 
veget a t  i ~ r i  maps t o  i*%er~crlc t.hei r ii,,tii i 

' Y Sf - 1 t:ie d a t a  wi i 1 be r.rwor.k?d, ~l;l., not r::?cessav.l iy b y  the Gr i g  iris i 
Pi' ~ , e a r . c h e v ~ .  n c- The rieiir 8:egetat ion maps :.:i 1 bi. tl i i g i t i z e d *  
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AR - Are there  any bear s t u d i e s  be ing  plai?ned? 

SF - Yes, b u t  those stud ies  w i  11 be done i n  August, so there's more t i m e  for  
planning. 

SF then began a description of tbie impacts o f  Watana development on moose. 
Pr-iori t ized impacts included: I) permanent loss o f  h a b i t a t ,  2) blockage of  
movement, 3 )  disturbance, 4) accidental mortality, 5 )  a l te ra t i lon  of habitat, 
and 6 )  increased h u n t i n g  mortality. 

AR - Hunting regulations are political, and thus are  not predictable. Unless 
recommendations are actually p a r t  or' t h e  license, they will  nat  
necessarily be fallowed, 

KS - Project personnel ar2 e a s i e r  t o  regulate t h a n  the p u b l i c .  Many 
different regulatory options are ava i lab le .  Permitting t o  restrict 
harves t  i s  easier t h a n  closing the road. 

RS - T h e  license application can s t a t e  what t h e  Poner Authority w i l l  do, b u t  
can only s ta te  oo t ions  fo r  i ssues under ADF&G jurisdiction. 

LA - Has aqy consideration been g i v e n  t o  regu:ations t h a t  Native corporations 
may impose? They can control access - crespass - b u t  c a n ' t  d i r e c t l y  
regulate h u n t i n g .  

RS - T h i s  i s  another  i s s u e  t h a t  i s  not directly under Power Au tho r i t y  
jurisdiction. We are not  presently planning t o  d i s c u s s  options open t o  
private landowners. 

SF res~ri~~ed t he  d iscussicn o f  moose impact.  Two approackzs are b e i n g  used t o  
p r ed i c t  impacts t o  moose: a popki l a t  ion based assessment, and a i ~ a b i  ta"lased 
~ne i -ge t i c s  model. To determirir t he  quality of moose h a b i t a t ,  energy and 
protein content o f  browse mus t  be known, Vertical distribution of browse, 
and conssqeently the a ~ o u n t  a v a i l a b l e  a t  d i f f e r e n t  snow d s p t h s ,  i s  a l so  
impo r tan t .  I n  order to get t h i s  d a t a ,  t r i a l  i - ~os t?  browse samplin9 s t u d i e s  
w i  l l he conducted il? the f i e l d  fiex",sum-sr* a i d  the uege t a t~o r i  o f  the a r e d  
i.;i i l  be t-eu-mappetl t o  identify varia"iion " I ?  moose browse p ~ t e n t  i z i .  

I-i * 4% - 80th  surmer and i.rin*,et- vegetatiert simp i i ng  w i  1:  t ~ e  niicessa!-J. Lo 
a c - u y a  te  ]y d e t e r ~ i i  ne energy arid pv*or:in co:3teijt of tro\sj.:s:: 
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1% - The document (Exhibit E) s h o u l d  c l ea r ly  describe any work that i s  g o i n g  
to be done, and i t s  schedule, 

SF - He are a l s o  rtorkiny on ~ i i i g a t i o n  and enhancement techniques, and 
identifying candidate areas. 

KS - Compensatiort may be the m a i n  nii L i g a t i v e  technique f a r  moose. 

SF described impacts t o  downstream moose. Changes i n  v e g e t a t i o n  succession 
s h o u l d  iavot- inoose d u r i n g  t he  license period. Frozen condensat i on  on 
vegeta-ion due t o  open water could reduce browse availability. Ope;! water 
cotilG caiise changes i t ?  p l a n t  phenology and w i  I f  ac t  as a barrier t o  moose 
move me^:^. 

Alti jough caribou are excel lent swimmers, the impor-lndment m3y inf Iuence tbj~ir 
aovanents, as may jc2 s h e l v i n g  and drif ted snow, Long-term monit~ring 
programs w i l l  be necessary to determine impacts. 

RF - How i s  FERC g o i n g  Po respond t o  t h i s  lack of specii~city w i t h  respect t o  
~;7.ar i b o ~ u ?  

KS - These types o f  impacts are d i f f i c u l t  t o  m i t i g a t e  except  t h r o u g h  t he  no 
project  op t i on .  Out-af -k ind m i t i g a t i o n  w i  l l  be discussed af te r  the  
impacts have bzen assessed du r ing  construction and operation. 

R S  - FE2C realizes the limitations o f  biological prediction and iqould ?refer  
nc nuzbers t o  unreliable nu~bers, Indicating t h a t  further 
investigations k v i  l l  be done is  acceptable,  i f  sufficient d e t a i  i i r  
p r ~ v  i ded . 

SF discussed the impact o f  borroiv areas on caribou, t h e n  went on t a  Dall  
sheep. T i e  two %ajar  impacts  on D a i l  sheep are: 11 aircraft disturbdnce, 
ana 2) ini1:idalion o f  20-40% o f  Jt;y Creek mineral l i ck .  The coosequences of 
the i r r i indal ior? sf t h e  7 1'6: are not  c;z~-taif-i,, 
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p o p u l a t i o n  ni ight  be a f f ec ted  by decreases i n  salmon runs. 

KS - Both bear species use several d i f f e r e n t ,  scattered food sources wh ich  
w i  17 be more or less important i n  different year;. P i n p o . i n t  ing the 
F ~ c t o r  limiting bear popula t ions  is d i f f icu l t ,  consequently the e f f e c t  
of t h e  dam i s  d i f f i a r l t  t o  predict .  

SF - No known ~slf dens sr rendezvous s i t e s  % i l l  be Fl~oded. '8fi~tta"$ance 
d u r i n g  the d e n n i n g  season cocld cause i!lcreased pup mortality. 

KS - Activity sensors ofi wolves showed t h a t  helicopters caused reactions, b u t  
the wolves, even one i n  a den w i t h  pups ,  tjecome habituated.  Good da ta  
are available on the optimum t ime o f  day arld season t o  miniinize 
d i  sturbance, 

SF - Human harvest o f  wolves seems % be the l i m j t i n g  f3c tor ,  ! lo t  food 
supply. The  same i s  true o f  golverines. 

Impacts on belaitha whales could occur t h r o u g h  char~ges in water temperature on 
f i s h  runs, as has begn shown f o r  t he  S t .  tanrence River, Neither i s  expected 
t o  change detectably a t  t he  Susi tna  m o u t h  as a result of  the project.  Bears  
are expected to benefit from downstream f l o w  regu laticn. Marten wi l l  lose 
h a b i t a t  and are a l s o  expected t o  suffer From increased trapping pressure. 

Mare precise d a t a  ofi the altitude o f  r ap to r  nests i s  necessary to quantify 
i~pacts, Possible mitigation aethods include: 1) building new nes t  
structiires, 2) movtng nests, 3: exposing new nestir.2 rock by b l a s t i n g ,  4) 
b u ~ ~ d i n g  srtificial c l i f f s ,  or 5; topp ing  t r e e s  t o  improve the i r  nesti~g 
potenxiai. 

Waterfowl si iould benefit from t he  inrreased open wat2r. Othet- b i r d s  and 
sinail mammals w i  11 suffer froa h a b i t a t  ioss.  Some spec ies  w i  !I benef i t  F r ~ m  
the m i  tigation msasures proposed For fl3oose. 

FQ - i o o k i a g  a t  the p ro jec t  as a whole, i s  viidlifl? d i v e ,  sit;: L e i n g  
maintaiced or arc noose b e i n g  Pavat--? to the neglect of ?tiier species? 
Ii; soin2 areas different species qay be ma-e inipoi-ta:;t than ;r.3i)see 
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AR - Do you have any >?an5 t o  quantify the impacts o f  djfferent a?ternative 
cons t ruc t i a~*~  methods? 

R S  - No, Chapter 3 i s  not supposed t o  review options, b u t  rather t o  p reseo t  
the impacts a f  the chosen o p t i o n .  

KS - j :  the project  i s  not clearly def ined,  w i t h  tho associalied impacis cF 
each decis ion,  then r e v i e w i n 9  the project i s  d i f f i c u l t .  

iW. - The construct ior~ method r4itii the least impact s h o u l d  tie strongly 
supported. 

GS - Are the costs o f  different  options inc luded? 

fi? - t ~ i z i b i l  E shod ld  conta in  a Fable  df project impacts sad corresponding 
mi tigation measures. All  project aspects shou Id be preziented and 
evaltdated. 

GS - It i s  important f o r  the yeviewing groups  t o  keep up w i t 1 1  any changes, 

KS - Is there ;iny mechai~isni t o  l e t  agencies know o f  any change? 

RS - The Power Authority would do t ha t .  Decisions silch as the access road 
des i  yn  speed have Seen ck2nged due t o  environmental involvement, and YE 
have written Chapter 3 according t o  the neu; decisicn, b u t  vie haven't 
seen the  maps f r ~ m  R & M  incorporating t h a t  decision yet.  

fig - bN'hat was the level or̂  c~mmunicati~n d i i r i n g  the engineering design? 

RS - Ue h ~ v e  had formal interaction by me~orandum (RS passed  around several 
examples), and a l s o  rnu,'-i informal ccnmuilicat i o i l  i n  meetings w i t h  p r c j e c t  
engi neers. 

GS - The access read i~a.; p~tentiai ly  severe impacts. A strons i-acommei~dation 
may be made tz F E R C  t o  change i t .  The road between the dairis ! n i g h t  
chaiiqe a l s o ,  Cue t o  N a t i v e  b b 2 * g 2 i n i n y ,  
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However, a h i g h z r  ceiling of  30,000 - 40,000 i s  being  ccn~sidered and 
rhou Id be used for  your planning. 

LA - The p ~ p u 7 a t  ion i s  presently increasing and w i  1 1  continue t o  increase 
jiniess there i s  so%$ regulatory change. 

KS - Wheo Sccess increases, hunting dei~~and wi ! ;  increase, 

SF described the potential e f f e c t s  o f  the access roads on caribou.  Predicted 
road t ra f f ic  feveis are low: 20-30 truckslday. 

KS - T r z f f  i c  d a t a  averaged over a year i s  n o t  qoad enough. i t  i s  important 
t o  know about peak traffic f lows:  when tney occur and what the maximum 
nuniber o f  veh;cles would be. The impact on animals depetlds on t h t  time 
3 f  year. 

GS - Me need clean tr;ff i c  d a t a  to be abje  t o  estimate icipacts, 

- * 
KS - I he time c j f  day o f  peak t rde f r ' i c  m i g h t  be more important thzr i  ihe t i m ~  o ~ '  

year,  

AR - Suggestions are n o t  be ins  +oflowed -in the Terror Lake project. need 
t o  t i c  ~ q i t i g a t i o n  down, t o  be sp2cific.  

K S  - We s h o u l d  request some socioeccnomii d a t a  on t r a f f i c  predicticns. 

&R - The ~ c c e s s  j:~clsdes a railrsad wh!ch w i  i l  a l s o  have 2c e f f e c t  3n 
moose, 

"r 8 KS - I ne t i a i n s  s h o u l d  be sciiedcled to !r;ii;ini<ze incase encounters, Scl?edi! l i n g  
t rains close t3::ether a:2d i;sing longer  i r a i n s  ~aoil Id a l s o  i 2 in im ize  
?nrountess,  



AR - Do E x h i b i t  E transmission corridor s tud ies  icclude t h e  i j t t e r t i e ?  

RS - :,IS, b u t  most o f  the da ta  is from the Environmental Asse!;smerrt Repart 
prepared by Commonwealth Associ  ates. 

A8 - Helicopter construction vJas agrzed t o  on some sections clF the intertie, 
bu t  then maintenance wasn't going t o  be don? by helicopter. T h e  result 
was less helicopter use. 

l4G -  ow d o  these things ge t  dropped t h r o u g h  the cracks? 

42 - The dec"is'l'ons are not k~r.itten down, 

32 - I t  i s  n2 t  clear e x a c t l y  when the decisions are made. 

- If a decision i s  written i n t o  the permit, t h e n  i t  w i l l  hiappen, 8u t  i f  
o n l y  recomendat isns are made, they o f  ten aren ' t f o l  lowed. 

2S - The scope cif work for  subcontractors has t o  be very d e t a i  led .  Salary  
and schedule p r o v i s i o n s  should be established i n  the design consul tants '  
contracts t o  -:-~ilitste their sorking as a team w i t h  the pro jec t  
envircnmenta! spetia'iists, A t  present, a few gray areas s t i l l  exist - 
the regulation of access by workers d u r i n g  construction, ex ten t  o f  
clea-in9 and helicopter support fo r  bui!ding and maintaining the 
transmission :orridor. B u t  these are basically policy decisions. 

/Xi  - TThw ggray areas shogld be identified, s~ t h a t  if  t h i n g s  change, we have 
some i dea  aF the impacts o f  t h e  new o p t i o n .  Cons t ruc t ion  b i d s  s h o ~ l d  
include a1 1 details t o  make sure the stipulations d o n ' t  get f o r g o t t e n .  

2S - So f a r  we have only prepared puidelines, b u t  our  oortion o f  the 
"F" 8 application assu!,.?s thaHhhey  w i i !  be foilowed, inere i s  ;n important 

need f a r  consistency, to make sure t he  con;mitmeotc are r e a l l y  zcceptable 
t o  a l l  part ies ,  and are reflected i n  a l l  sec t i cns  o f  the license 
application. 

R S  w e ~ t  over the l i s t  a f  environinentai giiidel-ines, witicfr are included as an 
appendix o f  Chapter 3 i n  E x h i b i t  i. Nianagernei~t decisions by sc;rrie 
o r r j a n i z a t i o i l s  athe!; than the Porier Authority wi l l  have an e f f e c t  on 
m i  t i g a t  ion p lans: ADF&S, USFUS, BLM, e t c .  

:A - A h t n a  hds no p l ans  t o  develo? land i f  Susi~;na  i s  b u i l t  - there i s  no 
cash ia~centive, 

2s discussed t h e  recreatiori p i a n  developed by EDAM,  which i : l c !u i i e i  p i 33~2d  
i n  t -  i t l i~terdcjoncy r e v  i ew a n d  cgncurrence L>p-,.;eei! ptlssej. 52 - 9 di2:crib;2d b i o  i n a ; c d l  d j n p l j t  t o  Chat pian, 
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AR - Have thesf plens been discussed w i t h  t ! ~ e  a q u a t i c  group? 

KS - How about the legal impacts of  causing property destructiton? 

SF - These questions and others  such as candidate areas and alternative 
methods for h a b i t a t  enhancement w i  11 a1 l take lots  o f  neyot iation. 
Idea3 such as control!ed b u r n i n g ,  i r regular  selective logg ing ,  
vegetztian crushing are a l l  be ing considered. 

KS - Enhancement o f  moose h a b i t a t  is  poss ib le ,  bu t  some impac ts  cannot be 
mitigated. Quantification o f  impacts is perhaps not too  impor tan t  i n  
these cases. General enhancement actions cou ld  be taken t o  preseve the 
q u a l i t y  o f  the area,  such as proserving Stephan Lake from development. 

RS - FERC i s  i n te res ted  i n  the m i t i g a t i o n  process t h a t  i s  beinlg set up, 
inc;uding long-term monitoring studies. They want a description of  the 
program, expected products, and the schedu 15. 

RF - I ' m  interested t o  learn s p e c i f i c s  of what w i  11 be i n  the  FERC license 
a p p l i c a t i o n ,  and FERC's response t o  non-spec i f i c i t y .  

RS - FERC wants a mitigation p l a n ,  no t  a p l a n  for  a p l a n ,  However, FERC 
realizes t h a t  some aspects o f  planning may be beyond the Power 
Authority's jurisdiction. They are a l s o  interested i n  c o s t  estimates 
fo r  t he  m i t i g a t i o n  p l a n .  

KS - The c o s t  3 f  mitigation op t ions  i s  d i f f i c u l t  t o  es t imate ,  There may be 
some t r a d i n g  o f  S t a t ?  l and ,  and some outright purchase o f  compensation 
lands, 

RS - Some measures are easier t o  ass ign  a c o s t  t o 3  such as engineer'ing des ign  
modifications, incinerators, and other p o i n t s  mentioned i n  t he  
environmental guide7 i nes, i'he ccs t  of long-term compensatory measures 
i s  much more d i f f i c u l t  to ascertain, especially s i n c e  some dec is ions  
won ' t  be made u n t i l  la ter  i n  the pro jec t ,  
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Holiday I n n ,  Anchorage, Alaska 
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Name 
P 

Address Elhone No. 

Bruce Bedard 6&83 
'aseann Densmore ( R D )  
dichard Fleming ( R F )  
Chris Godfrey (CG) 
Michael Grubb (MG) 
Jsn Ma7 1 (JW) 
Prf s c i  l l a  tukews (Pt) 
Dave McGi 11 ivary ( D M )  
Ann Rappopart ( A R !  
Martha Raynolds ( M A )  
f e d  Rockwell (TR) 
Robert Sener ( R S )  
B i l l  Sieigers (BS)  
Judy Zimicki (JZ) 

Alaska Power Authority 
EQV irosphere 
Alaska Power Au tho r i t y  
USCE Reg. Functions 
Acres American f nc. 
USFWS, NWI 
Acres American Enc, 
USFWS, Regional O f f i c e  
IISFWS, WAES 
L6t Alaska 
USCE Reg. Functions 
LGL Alaska 
U o f  A, Ag, Exp. Sta. 
No,Ak, Env i roarnental  C t i - ,  

Ancharage 
Anchor age 
Anchor age 
Anchorage 
Buffalo 
Anchor age 
Anchorage 
Anchorage 
Anchorage 
Anchor age 
Anchorage 
Ane horage 
Palmer 
Hnc hor age 

RS introduced the meeting. He discussed the ambiguity o f  the wetlands 
c l a s s i f i c a t i o n  system used i n  previous mapping. The goal  o f  t h i s  meeting was 
t o  come up w i t h  a practical method o f  defining and mapping wetlands t o  
facilitate USFWS r e v i e w  and Army Corps of Engineers (USCE) permitting under 
S e c t i o n  404 of t h e  Clean Water Ac t  and possibly Sect ion  10 o f  the  R l g e r s  and 
Harbors Act of 1899, and t o  a i d  facility sf t ing.  LGL i s  looking i n t o  the  
possi b i  l i t y  o f  incorporating wetlai?ds mapping as pa r i  o f  the v e g e t a t i o n  
re-mappi ng program, 

MR presented a sumlary o f  wetlands uork t h a t  has been done t o  date .  Some 
work was done t o  characterize aquat ic  vegetation o f  ponds i n  t he  project  
area. That work has been presented as p a r i  of Chapter  3 i n  E x h i b i t  E. 
Wetlands mapping was done u s i n g  t he  Cowardin c l a s s i f i c a t i o n  system o f  the 
U.S. Fish and Wildlife Service (USFWS). Two sets o f  maps were produced.  
One, a t  a scale  o f  1:24,000, consists o f  7 maps o f  the two impoundment areas. 
The other, a set o f  3maps  a t  a scale  of i:63,000, mapped alternative access 
routes, Vegetation maps of t h e  same sca le  Mere used as base maps. A sysiein 
f o r  contlerting Viereck and Dy~ness vegetation classes t o  Coiqardit* vegetation 
classes was developed (see, Tab le  46, Phsse 1 Report, P l a n t  Eco:ogy). U s i n g  
Co\.jardin8s. definition of; wetlands, a1 l idet herbaceous, a1 l shrub, and a1 1 
f orcst vege t a t  ion- types krc?re [napped as po ten t  i a1 a y e t i  ands, A s u b j e c t i v e  
j u d g n ~ e n t  o f  siopc- was made t o  eiinlina-te steep, '!el ]#-drained areas,  No 
re-interpretation o f  t h e  imagery o r  ground t r u t h i n g  was done. 

JH, ahen askgS how USFWS inaps wetlands, replied t h a t  t h e y  use a e r i a l  
phologi.i~pir\i.. f o !  li;\.,ri rrg the C o v ~ a r d i n  systeni, looi; f o r  orie o i  Lhrl.5 
c i l d i - i i t t ~ r i  s i . i c ~ :  f l o o d  i f ig i l y c l r~p i l y i i l~  oi* i i j id rb i~  50: 15 



RF - Accord ing to Cowardin's def  i r ~ i t i o n  t h e n ,  wetlands were a p p ~ ~ o p ~ ~ i a i e l y  
mapped f o r  the  Sus i tna  Project. 

JH - Sme p l a n t  species occur only i n  wetlands. Many, however, occur i n  b o t h  
~ e t l a ~ d  and u p l a n d  areas. Then you have t o  look a t  the otller criterid. 

RS - I n  order t o  identify procedures and c r i t e r i a  for  wetland mapping,  we 
need t o  know .rf the Corps accepts Cowardin fo r  Section 404 permitting. 

TK - We accept and use Cowardin, b u t  i t  i s  not  always s u f f i c i e n t  f o r  Sec t i on  
404 decisions. Often the USCE j u r i s d i c t i o n a l  boundaries are different 
from the wet land boundaries. The National Met lands Inventory (NW! 1 maps 
a re  a t  a good sca ie  for  large projects. However, we o f t e n  need soi l  
d a t a  because a l l  three parameters (flooding, hydrophytes, and hydr i c  
so i  1)  are necessary t o  define USCE wetl.nds. She Corps a l s o  needs 
hydrologic d a t a  t o  know how a g i v e n  wetland t i e s  i n t o  the  {~atershed. 

RF - The huge s c a i e  o f  the project area (over 60,000 acres) makes i t 
d i f f i c u l t  t o  map. How much sampl ing would be necessary? 

TR - Sampling areas can be representative o f  other areas, Yaps are only 
needed o f  impact areas: roads, borrow s i t e s ,  cafiip s i tes ,  e tc .  No 
wetlands maps o f  t he  impoundment areas are needed. 

JH - For USFWS, you - do need wetland maps of t h e .  impoundmeat area. 

RF - No need f o r  soi 1s maps of the  impoundlaent. 

JH - Slopes s h o u l d  not be arbitrari ly excluded from wetland categories. 
Larger scale co lo r  infra-red photography s h o u l d  have been used. I n  the  
Tanana River basin,  USFWS i s  using the Viereck and Oyrness 
c lass i f ica t ion  systern and a wetlands modifier t o  map t h e  area. The 

c. .en, resulting map i s  easy t o  conver t  t o  the  Cowardin c l a s s i f  i c a t i o i i  sy,: 
The water regime m o d i f i e r s  i n  Cowardin's system are especially usefu '  t o  
USCE, 

R S  - Remapping o f  vegetation w i  1 l be done t o  Level 3 and beyand for  moose 
browse v e g e t a t i o n  types, 

RF - For most areas, we have vegetaticn maps and slope i s  a v a i l a b l e  f r o m  
contour  maps. M igh t  need more s o i  1 work. 

TR - Once we have maps o f  t h e  vege ta t i on ,  hydrology, and p r o j e c t  impacts, 
we' l l  be a$ l e  t o  see where more d a t a  such as soi  1 types  i s  necessary. 

R S  - Are the  s o i l  parameters USGE needs availahle from engineering Snrif igs  
and s o i  I pits? 



17F - Some so i l  maps e x i s t ,  t h o u g h  I d o n ' t  know their scale or  adeqt~acy. 

RS - T h e  Soil Conservation Service has not mapped a l l  o f  the Sus i tna  area. 
Several quest ions s t i l l  need t o  be answered: 

1) Appropriate  level o f  de ta i  l of  vegeta t ion  mapping t o  be usefu 1 f o r  
wetlands c f a s s i f i c a t i a n ?  

2) What soi l  parameters are impor tan t  t o  USCE? 

JH - Even Level 4 o f  the Viereck and Dyrness syslern doesn't a l l o ~  d i - e c t  
conversion t o  wetland categories. Often, o the r  d a t a  are needed. 

I A  - Ground truthing w i  l i  be very useful. The USCE personnel who w i  11 bs 
responsible for  p e r m i t t i n g  should go along. 

RF - ldhat t ime  o f  year i s  b e s t  for  ground truthing? 

TR - Anytime d u r i n g  the growing season, 

RS - The people doing the vegetation mapping w i  11 be working on the ground 
truthing next summer. 

JH - With a g roup  o f  people who are familiar w i t h  the  area, we should be able  
t o  s i t  down w i t h  the USCE and a wetlands map and dec ide  which areas need 
USCE permits and which areas are marginal and nepd ground-checking. 

RS - Is i t  proper procedure ro involve USFWS and USCE i n  t h e  preliminary 
process and ask yola t o  review drafts? 

JH - I ' d  be g l a d  t o  work w i t h  you. 

TR - Yes, certainly, ~ { e  prefer i t  t h a t  \r'ajV. 

BB - Have you discussed t h e  types a f  permits required? They are: 

USCBE Sect ion 404 - a l  I vdaters of t h e  U, S, 
$ 8  81 3ectian 10 nav igab le  waters - below D e v i l  Canyon, 

U.S. Coast Guard - nav igab le  waters - sauth o f  Por-?age Creek, 

SR - The USCE r ' 9 f i n i t i o i i  o f  n a v i g a b l e  waters may not  be the same as other  
agencies. I f  Sec t i on  10 ju r i id ic t ion  h a s n ' t  been taken yet  by USCE, 
*then i t  w i l l  n o t  be, 

R S  - &  Wc i-ieed t o  a l t e r  the apprcaclz to vegetation mapping t o  be surs t o  
distioguish wetlands. kle may need tc map more b e g e t a t i o n  types  beyo ,~d  
L~>vef 3, 

RP O n l y  i n  access and t i - a n s i ~ r i s s  ion  corridors, 
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RS - We can r e s t r i c t  the mapping t o  known corridors and impact zones. The 
majar borrov areas fo r  the dams have a l so  been i d e n t i f i e d .  The borrow 
areas For the  access road have not been f i n a l i z e d ,  b u t  some po t en t i a l  
borrow areas isave been i odd cated, 

RF - Those potential borrow areas aren ' t  like!y t o  change much, 

KS - ghat  shsoid be included i n  F E R C  application? 1 would suggt?st: 

I) 8etIand maps already prepared. 
2 )  Discussion o f  their preparation and coverage. 
33 P lans  t o  rectify problems. 
4 )  Revised maps coping l a te r .  (The new maps can be sublnitted as 

supplements ehen they are done). 

Ji4 - 1 would be concerned aboul'including the o l d  maps. 

TX - Could you modify t h e  o l d  maps by double-checking them w i t h  some a e r i a l  
photography? 

RF - Might be possible, b u t  probably not by Febriiary 15. 

JH - i t  would on l y  t a k e  3-4 days t o  map wetlands i n  the whole area 
(impoundments only) .  The cartographic work, however, would take awhi le. 
From t h e  slides (John Hayden's t a l k  on Monday), upland wetl3nd areas 
looked f a i r l y  easy t o  def ine.  

RS - We want t o  confirm t o  FERC t h a t  we are handling wetlands thoroughly. We 
shou ld  l i s t  soi l  features t h a t  w i  11 be supplied t o  USCE. 

TR - USCE needs s o i l  profiles, fi-om the l i t t e r  layer down t 9  ground water, 
depth t o  ground water, chroma, mottling, gleying, s o i l  type, location o f  
so i l  p i t s .  P r i m a r y  interest i s  i n  the root  zone, the t o p  18" - 24" We 
would be g l a d  t o  work w i t h  any f i e l d  person,lel f o r  a few days t o  explain 
the USCE requirements and sampling methods, 

iK - ii. Fc.w days worii should ~ i v e  us a f a i r l y  good jurisdictional map. 

J H  - The C i r : t  s tep  would be a wetldnds r;!ap; r egu la to ry  wetlands iyi l l  be a 
subset  of t h a t ,  

TR - F i n a l  COE r e g t i l i i t i o n s  are expected by December 15. Our  .jurisdiction 
cou I d  change, 

DM - Jti m igh t  be inxerested i n  talking to Di-. ?albo<t whc d i d  some vegetation 
sampling i n  the  Susitna h a s i n  several years ago, 



LO c l a r j f y  the t - i m i n ~  - thn b~egetation maps will he drawn P;R - I would 1 " ~  " 
up f i r s t ,  SO there w i  1 i br no new maps by Februai-y 15. iv'ou i d  the  new 
wetlands map be ready by June? 

RS - The vegetation and wetlands mapping w i l l  take a11 spr i r jg .  Hi? hope t o  
have the preliminary maps by  June 30. Ground truthing w i  1 l be done 
d u r i n g  the sumer,  then the f i n a l  maps w i  17 be drawn up. FERC has 
stated t h a t  they wil l  welcome any new d a t a  or maps after the June 30 
submittal t+ 

RS - To s i ~ m a r i z e  ouie agenda: 

1) Get tcgether w i t h  Jon Hal 1 and Ted Rockwc-ll t o  identi??! 
a p p r o p r i a t e  level of detail f a r  vegetation ~ d p p i n g .  

2 )  Clean up previous ~ o r k  u s i n g  aer ia l  photography. 
3) Prepare discussion o f  mapping, past and fut~jre ,  f o r  February 15 

s u b m i t t a l ,  
4 )  Coord inate w i t h  USCE t o  get  soils da t a .  
5)  Summer ground t r u t h i n g .  
61 F a l l :  f i n a l  maps a v a i l a b l e .  

TR - When do you expect t o  need t he  first USCE perrit? 

RS - For b u i l d i n g  the access road. 

MG - Access road construction is  scheduled t o  begin s p r i n g  1985. 

TF; - After  the f i n a l  maps are ava i l ab le  i n  l a t e  f a l l  1983, there wi l l  s t i l l  
be time f o r  further Field wark i n  the summer o f  1984, If cons t i -uc t ion  
begins before 1985, then a1 l permit fieldwork has t o  be done next 
su rnmet-, 

RS - There may be wetlands permits required f o r  t e s t  dr i l l ing  and other 
pre-construction f i e ld  a c t i v i t i e s  t h a t  are p l a n n e d  f o r  ~ e x t  summer. 

TR - If so, they should be identified this  winter t o  a v o i d  ar.y permitting 
delays. 

El3 - There w i  11 be a major s t a g i n g  area around Cantwell, widening the Denali 
iiighway, and a transtaission l ine  from Cantwell "L k a t a n a .  These 
a c t i v i t i e s  may a l s o  need permits. Will t he  Section 404 p e r m i t s  requib>: 
socioeconomic input?  

PR - S e c t i o n  404 i s  no t  strictly Diologica!, 5 o t  rnu5.t a l s o  consider t h e  
p u b l i c  interest which includes socioeconomics, etc .  

RS - How s h o u l d  wetlands be included i n  various sections of t h e  FEKC 
appi { c a t i o n ?  



WETi4NOS M E E T I N G  - 6 

Eli; . T h e  who!e wetlands s e c t i ~ n  could be repeated verbatim iri both  the 
80"taniica'r and Land Use secl;ions, 

RS - 1 wauld suggesx t ha t  permit re la ted discussions go i n t o  t he  Land Use 
chapter of  E x h i b i t  E, and t f io log icd l  d iscuss ions  i n t g  the  B o t a n i c a l  
Resources section of C h a p t e r  3. 

RS - I wcuid like t o  set up a projectlagency group  t h a t  w i  l l  work together on 
a regu la r  basis. (General agreement), 

BB - Swqeone s h o u l d  look i n t o  the Section 10 question. 

TR - 1 ' 1 1  do t h a t  and use RS and RF as contacts. 

AR - Any p l a n s  f o r  future work on wetlands s h o u l d  be clear ly l a i d  ou t  i n  the 
acpl  i c a t i o n ,  



WATER USE AND QUu2LITY AND F ISf iERY R E S O U R C E S  

Monday, November 29 I:00 P.M, 

Project Operational i i e s c r i p t i o i ~  
Watasaa Barn 
Cevil Canyon Om 
Access 
Transmiss isw 

Schedule f o r  Preparation c?  E x h i b i t  E 

Revie& Process and Group Definition 

Tuesday, Nov~mber 33 9:00 A.K. 

9 : O O  - 10:45 A.M. Baseline, Reservo i r  F i l l i r t g  a r ~ d  Pos t  P r o j e c t  F lowb 
and Water Levels 

$0:45 -. $I:OB A,M, Break 

11:00 - 12:00 A.M. Reservoir and Downstream Sedimentation and R i v e r  
Morphology Changes 

%:QO - %:30 P,M, Reservoir and Downstream &later T m p e r a t u r e s  

2 ~ 3 0  - %:4S P,M, Break 

2:45 - 4:38 P A ,  Ice Processes - Existing, Construction, Reservoir 
Filling and eperation 

Wednesday, December 1 9:00 A.M. 

9:OR - 10:45 A.M, Eroundwa"Le E-ppwelling sod Watei- Temperatures i n  
S laughs 

10~4.5 IH:OB A,bl, Break 

11:00 - 12~00 A.M.. Other Water Use and Qualjty Cog~ci-rns 

B;Og% --  2*%30 P,M, Fishery PRenolog-y QF Susitna River System 
Irnpoundnne~t, Dev i 1 C ;injton to 'I'a l k e ~ b a ,  i 2: '! i<e.?"i:na 
t o  Cook lnlet ,  





- Hinutes of Meeting - 

Subjec t :  S u s i t n a  Hydroelectric Project Water Use and Quality ant$ Fisher-y 

Resources Workshop (see attached agenda) 

inca t ion :  Hcll  i day  i n n  (Anchorage Rom) 
Anchorage, Alaska 

z4ttendees: see attached 

- - *  :.: - .  - .. . .:: c by: Michael P. Storonsky 

l a  nd Water Levels - Wiay~e --- Dyok 

A )  Summary *- 

5 k!ay;yne Dyok provided an crverview o f  the existing, and t he  proposed 

i i  I l i a 7  and operational f l o w s  and 'dater level cond i t i ons  a ided by t h e  

us? o f  overhsad view graphs. 

(i) Flows 

- location o f  g a g i n y  staticns 
- identified the process by w h i c h  tk? 32 yea; f l a w  scenario was 

developed f r o m  the  a v a i l a b l e  d a t a  
- V ~ Y ~ O U S  S u ~ i ; t ~ ' r a  Rivel-  f'fsvj contr lbut jaf is  Cask Inlet  

- m$nthiy f l o w  duration curves 

winter lo\* f ?ow provided by g r o ~ n d  ~ ~ t z r  
May - bre4l;clp occ;trs w i t h  s ~ b s t a n t i a ' i  v a r i a t i o i ?  in f !o\y.r 

) I .  Avgus"Lr'iob$s > 20,030 c f s  a p t 7 i * ~ x i m a t - l j i  97 - 98ti of ti;@ r?:j,n 

" -2 " *l -- 1, ,, /,  and lei! day low Flo!y f ~ e ~ ~ ~ i e i : ~ : '  C I J T ~ ~ Q ~  ;:t \ r~ ! : !  [ #  .s;r<ic 

: 'c ; i3  Jc sy 3fj l i  A\:g\j<;i: 
" , 

+ 2 > *-** 'd > a p j  Ill, fjay ! j i -@ f-I[-J\t L ~ ~ ; p $ : 6 f ) l - L t  (;!j(?;ptq \ \ i  (&r)!;! 

j ( : i q  4j;,j i v  J;/; !ltl]g!!::;: 



- A n n u a l  Flood f reqi tency curve a t  Gold Gpeek 
mean a n n b a l  f lood  49,000 cfs 

( t i )  M2ter Levels 

- cross-section near Sherman a t  River Mile [RH) 131 

water level elevation wi th  various discharges 

6,000 c f  s HSk 604l 

5 2 , O G O i f ~  MSL611" 

(i) F'x~aws 

- no in'erruption af  f l o w  

- a s i l l  w i  11 be  maintained d u r i n g  cons t ruc t ion  af the tunnels,  

then remove? when the lower t u n n e l  i s  complete 

- lower tunnel diameter 38', between MSL elevations 1420' and 

1458 ' 
- thajweg o f  river MSL 1450' 

- upper tunnel f o r  higher f l o w s  ofily 

i i i l  Water Levels 

- wjnter 
pool maintained a t  elevation 1470' 

backwater e f f e c t  approximately 1/2 m i  le 

-*  s;n;mer 

mean annual f l ood  i n c ~ e a s e  elevation from 1468 "$lo 1 5 2 6 h t  $dam 

backwater  e f f e c t  2 m4 les 

0) Filling - Watana 
-r*L.- 

- m i n i m u n ~  flow requirements a t  Gold Creek 

Nov#cflber - April 1,000 cfs  
-  scribed expected downstream flows, based upon pre-project 

coi ld i  t i o n s  f o r  the three hydrolagicdl sequences: 1Ot7i, 5'3% ardld 909; 

exceedence 

! i tt i e  d i f f e r e n c e  d u r i r i g  wintei- 

fji toi jei- s j c j ; l j f  i c ~ n t  d j f f  ej-ence d u r j  1:g 1992 
** s 

-- ci p ;i (1 c#klctj $$ ;+!? ;+$ f+Lep r * ~ ~  3 la a t j  elf 1 3 [ pe a \tjast 3. ;? 2 i * ~  q<; 



- gater levels a t  R i v e r  Mile 13% 

d u r i n g  August, w i t h  22,000 c f s  pre-project av2rage vs. 12,000 c f s  

f i l l i n g  average, there w i  11 be a 1 !/2 f o o t  change 
approximately 3 f o ~ t  ckdnge d u r i n g  early sumer 
however, maintain a t  least 2 f e e t  of water i n  river cha41nel a t  a l l  

sumer f l o w s  

- compared Gold Creek, Sunshine and Susitna Station and indicated t h a t  

differences i n  both f l o w s  and uater levels wil l  be moderated as you 

progress downstream 

E3 O~eration - Watana 

- minimum downstream f l o w s  5,000 c f s  d u r i n g  w i n t e r  

- post-project f l o w s  a t  Watana, Gold Creek and Sunshine 

- Flaw variability - Natural and Filling Condit ions - Discharge a t  

Gafd Creek 
- Sumarized operational change expected 

substantially increase w i n t e r  flows 

substar i t ia l ly  reduce sumer flows 

Quest i on I s  there any u p p e r  l i m i t  t o  winter discharge and i f  so i s  

i t  based upon f isheries  reqdirements or  power demand? 

- Maximum Watana pokerhouse f l o w s  w i l l  bz 99,000 c f s .  

- oo upper  l i n i t  has been established yet 

- i t  may be desirable i n  future t o  establish maximum w i n t e r  

f l o w  criteria 

- Gold Creek post-ptoject  winter  f l o w s  wil l  average 10,000 
- can probably establish a maximum w i n t e r  f l o w  o f  14,000 c f s  

a t  Gold C ~ e e k  

- Sunshine post  project f l o w  

s t i  1 l substzntial winter increase Fran baseline 

May and summer much closer t o  baseline 
- Sus i t n a  S t a t i o n  post-pt-ojec t 

vdintek- - s ~ ~ b s t z n t i a l  increase 

siarinier - very l i ti- i e  d i r ' f  erei;ce 



Quest f on What i s  the difference between winter pre- project vs. 

operational f l o w s  a t  Susitna? 

Answet- 14,000 cfs opera t ional  f low vs. 7,000 c f s  pre-project, 
therefore, win te r  f l o w s  wi 11 he doub led  a t  Susitna S t a t i o n  

Question How w i l l  Matmaoperate i f  D e v i l  Canyon i s  ncver b u i l t ?  

Have impacts been assessed for Watana alone or wi th  b o t h  

d a ~ s  operational? 

Anwer Watana w i  1 t be base-load. Most aC impact 

assessment has been concentrated w i t h  b o t h  dams on l i n e ,  

A~skqer Consideration o f  peaking s h o u l d  not he ru led out .  I t  i s  

possible t o  peak i f  only Watana i s  bui  it. May have 
s u f f  i e i e n t  attenuation of peaks downstream i n  a short 
d is tance  i f  peaks are of short enough d u r a t i o n ,  w i t h  only 

minor impacts further downstream as a resu I t  of' 

at tenu at?sw. 

F )  Filling 

- 2 stage sceoa r i o  

- 1st stage 
. T6,OQd X-ft, 

f i l l  w i t h i n  a couple o f  weeks 

maxi~um e l e v a t i o n  1,135' 

- one year a t  cons tan t  elevation 2,135 t o  plug diversion tunnel and 

complete dam 

-$ 2nd sJ:age 

f i l l  3s q u i c k l y  as p o s s i b l e  

C . j  1 1  i n g  wr  1 l talte approximately 5-8 weeks depefiding oil eriergy 

demarrd 

25 ?00t drop i n  Watana v~ater !eve! 



- Matana peak 

- Devil Canyon baseloaded 

- D e v i l  Canyon o u t f l o w  similar t o  w i t h  Watana alone 

- D e v i l  Canyon will exper ience approximately a 1 f o o t  d a i l y  rlrawdcwn 

w i t h  Watana peaking 

H) Watana Dt*awdswn and Flow Scenario Derivation 

(i) Minimum f l o w  requireinents 

- 7 scenarios s t u d i e d  

- no difference between winter f lows;  311 5,000 c f s  

- d i f f e r e n t  sumqer flaws 
- August was determined the critical time frame because o f  the 

need f a r  salmon t s  gain 6ccess t o  the sloughs 

(ii) Net b e n e f i t  f r o m  project ( $ )  vs. August f l o w s  

- 10,000 c f s  81,220 x 106 

- i2,000 c f  s $1,140 x 106 

- 14,000 c f s  $1,050 x 106 

- selected 12,000 cfs 
compromi sec ecoooinics somewhat 
provides a starting p o i n t  upon which m i t i g a t i o n  can be based 

Qlaesti an Are the  economics o f  the  project  based upon t h e  1981 

Batelle forecas t?  

[ifi sp~gir  Yes 

Quest $win How wau Id  t h e  benefits vs.  f law scenario change i f  t he  

Bace7 f e  toad forecas t  i s  iricorrect and t he  load  i s  

r-e(juced ? 



4~swer Mot able tci aQswer without  further i n v e s t i g a t i o n .  (Ed. note  

- shape o f  curve would basically remain the  same. 
absolute value sf benefits would decrease w i t h  lower demand 

f oi-ecast ,b 

EL Baseline -- ormat i on - Woody T r i  hey (Acres Consu 1 t a n t  - ) 

A )  Summary 

Rr. Woody T r ihey  provided a description o f  a s i d e  slough i n  t t ; ~  Susitna 

R i v e r  including morphological characteristics (cross sectional prof  i le ,  

gradients), f l aws ,  and water profiles wi th  various f l ows .  

- river broken i n t o  3 segments 

- only d iscuss  t h e  Watana t o  Talkeetna segment 

- w i l l  look a t  f l o w  regime only,  however, quality and availability o f  

h a b i t a t  may a l s o  be a f f e c t e d  

- several d i f f e r e ~ t  types o f  h a b i t a t  i n  t he  river sysstem 

mainstem 

. tributary 
s i d e  channel 

s ide  slcugh 

- w i l l  t a l k  about s i d e  s lough  h a b i t a t  only, po ten t i a l  f o r  most impact  

- cur ren t ly  e v a l u a t i n g  August as most important t i m e  of the year 

- typical slough and r iver sketch 

interim channels have eroded from river t o  s i d e  sloughs 

very of ten  no wate r  t h r o u g h  the interim channels 
- flows 

sloughs typically clear  water,  low flows 

river t u r b i d  

backwater e f f e c t  a t  mouth of sloughs 

- h i g h  f l o w s  

,, heads o f  sloughs can be ~ ~ c i - t o p p e d  at i l i y h  f l o w s  causing tk.irbid 

-f I 0 \?is 
!' l i w ~ ~  liil to  1,000 ' r; OF c f  s du 1-i ~.YJ icl ootj corrdi t i on5  

I " jus l i  @\it the  f ines  



(i) iongitu6inal profile 

- no t i ceab le  gradient  d i f f e r e n c e  between upper and lower ends 

upper 18 f t / m i  le 

lower 5 ft/mile 

P-iver %I f t / m i  i e  

( i f )  Flaws and Stage 

- irregular nature o f  the sloughs causes poo ls  t o  occur a t  low 

water 

discharge of 3 cfs. creates three pools o f  approximately 

0.7 f e e t ,  1.5 f e e t  and 3.0 f e e t .  

- s t a f f  gage a t  mouth  o f  slough 

a 11,000 c f s  590' MSH 

33,000 c f s  5948 MSL 

- slougll profiles provided a t  var ious  mainstem f l o w s  

e 12,500 c f s  

16,000 c f s  

13,000 c f  s 

* 22,000 c f  s 
between 19,000 - 22,500 c f s  remove barrier t o  upstream areas 

of t h e  slough 

16,030 c f s  creates 0.25' d e p t h  f o r  140' l e n g t h  o f  slough 

20,000 c f s  creates C. 5 '  d e p t h  f o r  30' length 

Q~sest b on Where are the spawning areas i n  Slough 9? 

Ans~der Some c h u m  salmon were observed d u r i n g  1982 above the f i r s t  
barr ier ,  however many were observed a t t e m p t i n g  t o  spawn a t  

the  mouth o f  t h e  slough, Hovever, August 1932 had 

uirusua'l iy l o i ~  f l o w s  o-F 11,000 - 12,000 c f s  and salmon ha3 

d i f " f i c u l t y  attaining inccess t n  slou:jhs. norm ail^^^ -flows 
are i n  t he  18,.300 - 25,300 c f s  and access i s  not  us t ra l ly  a 

j t i * ~ I )  Iei~ 



Quest iom I t  louks like 14,000 - 17,000 c f s  i s  needed t o  o b t a i n  

access t o  s lough?  

Ai?s~er Y e s ,  i f  only looking a t  f l ow ,  however utilizing engineering 

techniques, backwater e f f e c t s  could improve access. 

Quest inn Haw d i d  we a r r i v e  a t  92,000 c f s ?  Don't we need f l u s h i n g  

flows t o  clean out  sloughs? 

Answer We believe t h a t  t h i s  i s  a starting p o i n t  and t h a t  we are 

progressing towards a set  o f  unique f l o w s  fo r  each m o n t h ,  
not there yet. 

Quest ii on I s n ' t  t h e  backwater e f f e c t  going t o  change w i t h  reduced 

f lsws? 

Question What percentages o f  sloughs w i t h  12,000 c f s  f l o w s  w i l  'I 

salmon have d i f f i c u l t y  w i t h  access? 

Answer Can ' t  answer r i g h t  now, but should have a better handle 

next summeF, 

N o t t i g h a m  and 
P --- 

4) Summary --- 

Er. B ~ e n t  Drage provided a description o f  the  a n t i c i p a t e d  sedimentafion 

process i f !  the reservoirs, amarrg the majoi* topics  incllldeci were the 
~i~echanisms i r i * f luencing sedimentation, the e x i s t i n g  s ' l tua t ion ,  antf the 

expected changes i n  p a r t i c l e  size d i s l r i b u - t i o n ,  suspended sedimcni; 

coilrc:rii:i.dt i ~ , s  a i d  t i ~ - b  l d i  ty. 



B )  Sedimentation Proeess Factors -- - 

- if 100% t r a p  e f f i c i e n c y  assumed, aver LOO years, only 5% o f  the 

reservoir volume lost, o r  12% of a c t i v e  storage 
- factors influencing sedimentation 

operational schemes 

a mean monthly volume 

l ive s tb rage  volume 

dead storage volume 

change i n  surface e l e v a t i o n  f r o m  the p rev ious  month 

- d r i v i n g  mechanisms 

jnflsw 

o t d t f l ~ ~  

f l o w  thru velocity 

detention time 

i c e  cover presernt 
gean ambient temperature 

a mean reservoir temperature 

thermal trend 

inf low temperature 

f l o w  pat tern  
m i x i n g  potential 

thermal current velocity 

wind driven current velocity 

C )  E x i s t i n s  Conditions a t  GaTb Creek 

L 

t i  1 Suspended sealmeat c~ncentrations a t  Gold Creek - ivia~t - Septa 
- m i n i m u m  range 10 - 200 mg/l 

- average range 200 - 1,000 mg/l 

- naximum range 2,000 - 3,000 mg/i 

( ii ) Average monthly par t i c l e  i i z e  distribution 

- Mayj June, Ju l i t  clad Augi is t  

- f i n e  ~ f i i *  ilrlcf c'iay [ - r a ~ * t i c i e s  jc.ss t i ~ a n  1' :njcl-ons iijost 

i f i l ~ ~ ~ ~ ~ ~ t ~ ~ l ~  c 



D )  ---- Expected Conditions 

t i )  Pprticle s i z e  range passing t h r o u g h  

- 3 - 4 micron range particles w i l l  pass t h r o u g h  d u r i n g  quiescent  

cond i t i ons  

- m i x i n g  act ion o f  wind and waves w i  l l a1 low up t o  tl?e 12 micron 

s i z e  range t o  pass t h r o u g h  the Watana Reservoir 

(i i )  Settling rates - Stolkes Law 

- assume quiescent conditions a t  40°F 

5 micron g l ac i a l  particle, 3.7 x 10 -5 f l / s e c .  

5 micron spherical particle, 4.3 x 10 -5 f t / s e c .  

(iii) Depth o f  p a r t i c l e  settling over time - quiescent con~di t ions  
- 2 micron particle - 400 days t o  se t t le  200 f t  
- 5 micron particle - 60 days t o  se t t l e  20C f t  

- 10 micron particle - 20 days t o  settle 203 f t  

( i v )  S e t t l i n g  column study 

- sample "Lal<en a t  Watana a t  f l o w s  o f  17,200 c f s  

- 18 f o o t  column 

- 350 mg/l a t  time 0 

- 10 - 20 mg/l a f t e r  72 hours 

( v )  E f f e c t s  of' lqintl and waves 

- wind waf,es wi l l  s ign iF ica :? t ly  e f f e c t  settling w i t h i n  25 '  o f  

sidrf  ace 

- 10 - 12 micron  ?articles w i l l  be re-entrained with- in the t o p  

25 f ee t  

- wind wrives t4-i l l  e f f e c t  a t  50' depth signigicanily less 

v Prediction o f  particle size d i s t r i b u t i o f 7 s  - us ing  Camp's (1943) 

so%ut.a"ow 
- gives us an idea  o f  the s i ze  o f  t h ~ '  particles th i? t  w i l l  s e t t l e  

and amaiint o'i sed imerit f o r  d i f f  er-en t s e t t l  i ncj cont l i  iti on5 

- rc r i j  1 t s  f r j  I j i n i  n iifiuiii rili ;;.l ilcr iL1:/ q i l  ->< t e ; .4 

0 i 1 i 1: i Ip*; 2 



( v i i )  Results o f  depos i t  model runs 
- maximum and average m i x i n g  

( v i i i )  Turbidity vs. suspended sediment ccncentrat ions 

- appears t o  be direc: correlation 

- maximum m i x i n g  100 - 20C mg/l = 20 - 40 NTU 

- normal mix ing 80 - 120 mg/l = 15 - 23 NTU 

- m i ; n i m u m m i x i n g  10 - 30mg/l = 2 - 5 NTU 

( i x )  I"lera%lsre search 
- ex tens i ve  search conducted, b u t  not much information ava i  ] a b l e  

- however E k l u t n a  Lake appeared t o  have the most similar 

characteristics 

Questi on Uhat wil l  t h e  difference be between pre-project vs. 

p o s t - p r o j e c t  t u r b i d i  t i e s  d u r i n g  winter? 

Answer Prclbahly s a f e  t o  say it will be between 20 - 40 NTU 

post-project discharge. 

(Ekies t i on Has i n p u t  f r o m  other sources been included? 

skqer They were considered, bu t  not  included i n  the model. I t  i s  

expected t h a t  the material c o ~ t r i b u t e d  f r o m  other sources 
w i l l  be coarser and settle out  shortly, contributions should 

n o t  be s i g n i f i c a n t ,  

I V ,  E k l u t n a  Ldke S t u d y  - Steve Sredthauer ( R & M  C o n s u l h n t s j  

M r ,  Steve Bredthaucr provided che f n l  lowing discussion r e g a r d i i ~ g  the 

Eklc j tna  Lake t u r b i d i t y  studies t h a t  v!ere ccnducQd due  t o  che h k c ' s  
c1c-s~ . i r i r n? ln r i t i es  tc- Wa-tana Resea..ynji*, 



B i  Information Collected -- 

- K a ~ l o o p s  Lake, B r i t i s h  Calumbia, information ava i lab le  

- sampling scheme a t  Eklutna 

-- r*esu "lts 

April untlzr i c e  7-10 N f U  

May isothermal 7-10 NTU 

mid June starting t o  increase, 14 - 15 NTU a t  the lower end of 

res12rvs f r 

mid July tk;ermociine devejcping, plum was ev ident  i n  {:he 10 - 30 

meter range 3t head of lake, down the lake-turbidity diiminished 

Sept-ember - unusual turbidfty a t  reservoir bottom - f lows probably 

entering as unoerflow 

- sumary - E k l l ~ i n a  Lake d a t a  indicates the sedime~tatio? process a t  
Watana g i l t  be heavily d i c t a t e d  by densities o f  the river and 

rese~vair ~ a t e r s  

A) Summary 

M r .  Steve Bredthauer utilized overhead v iew g r a p h s  t o  facilitate his 

River Morphology presentation which h i g h 1  i g h t e d  the b a s i c  morphological 

systems of the r iver ,  F breakdown of the river by norphological reaches 
concentrating on the r i v e r  downstream o f  Devil Canyon and the  expected 
morphalagical changes. 

(i) Four basic  systems 

- main channe: 

- s i d e  or s p l i t  channel - (Sloughs) 
- b r a i d e d  cha-nei - f loadplain 1 - 2 m i  ies wide, Tar-ye bedeioad 

mGpvemen t 

- Delta i s l ands  50 .- 60 1n-i les upstrcaii~ of the ~ncji.-tiai 



(ii f Mopphalogical reaches of the river 

- 3pstream o f  Devil Canyon 
f i r s t  20 m i  les braided headwaters 

next 55 mi les split channel 

west from Tyone River t o  Devil Canyon damsite-steep canyons 

- Below Devi 1 Canyon 

RN 144 - 149 - single channel 
RM 135 - 144 - valley broadens, wi th  spl't channel 

Rl"r 129.5 - 139 - well defined spl i t  chann%ls, sloughs 

RM 119 - 129.5 - split channel configurations, s t a b l e  

shoreline 

RM 104 - 119 - well defined single channel 

RM 95 - 104 - Susitna-Chulitna canf luence - braided system, 

aerial photo coi: drison shows t h i s  s e c t i o n  t o  
be a very dynafnic are:. o f  the  river 

RM 61 - 95 - bra ided ,  deii,* is dam- ing ,  very dynamic 

RM 42 - 61 -= Celta I s l a n d s  - r a p i d  eros ion  eviaent 
RM O - 42 - Yentna River.  confluence, major t r i b u t a r y ,  40% 

o f  river flaw 

( i i i ) Expected Changes 

- bed laad movement curves 
1; - 30 r n ~  s i i z  range  moved w i t k t  10,00C) - 20,000 c f s  F I Q W  

immediately downstream 

ai-rcouriilg wi 1: a1 low a weel 1 defined stable  channel t o  occur 
- tributarizs 

ana'yzed 17 streams Fo r  degradation 

s i x  were fot jnd t o  have pote~tial problems w i t h  either 

perching or degradation 

- i n  silrranary the river \< i l l  i bet-trr def;fied, ;.nore s tab le  and 

more deeply extrenched 



A >  Summary --- 

Following Ilrnch, F4.-, Stove Brzdthauer provided a d i s c u s s i r ~ n  of the 
r e s u l t s  of t h e  1982 E k i u i n a  L a k e  water temperature wontoring prosram -,# and 

the  Susitna R i v e r  temperature d a t a  t h a t  i s  b e i n g  and will be u s ~ d  t o  

c6librate the OYKESM temperature model for Watana. 

Flay ?5 
JGne 16 

Ju ly 2 

July 14 

isothermal 4 - SR& 
a ii tt le surf ace warming t o  8OC 

g r a d u a l  warming 

sharp  thermoc line i n  some areas, gradual  temperature 
var ia t ion  i n  others,  12°C - S 0 i  

same as above 
sha rp  thermoc l ine adximum 13'C 

15°C maximum, lessening thermocline 

cooling 
i so th2rmaf  7 - 9°C 
isothermal 6 - 8°C 
isothermal 5°C 



v .&I. Reservoir Temperatures - %re Wayne Dyok (Acres American) 
P ---- - 

fi % 
A: -___ Edi t o r  ' s Summa,-y - 

Mr. biayne Dyok provided a generic description of expected reservoir and 

o u t f l o w  temperatures d u r i n g  the f i 1 l ing  and operat i on  processes and the 

GYRESM model used t o  es t imate  the temperatures. 

- 1st year f i  11 from 1470' - 1800 f t  

outfloaq temperatores w i  l l he a camposi t e  o f  inf low tempieratures 

low level outlet will  not allow the normal temperature +variat ion 

- f r o m  a u t u m n  o f  the 1st year until powerhouse i s  ava i lab le  for  use, 
4°C temperature water w i  T l be discharged 

no mechanism f o r  mitigation a t  t h i s  t i m e  

-* lci - ; , lves t igated a1 1 avai  lab12 tempetqiiture models ani! folind OYRESM t o  be 

ss goad as any 
- used sbccessfuljy i n  Austrajia and B r i t i s h  Csiunbia 

Quert i  on Haw close pli 11 DYRESH model the W ~ t a n a  ten,peraturesf2 



- mult i -level i n t a k e  structures 

4 intakes wi th in  upper 120' o f  the reservoir 

i ii ) Watana o u t f l o w  temperatures 

- Ju ly  - mid Sepiembir, we feel confortable t ha t  we car? ma.ntain 
very close t o  n a t u r a l  temperatures 

- nlid-September - ear ly  winter, we w i  l i only be able t o  provide 

4°C i?bater 

0°C water t h a t  naturally occurs w i  11 not  be possible 

over the course o f  the winter, temperatures w i l l  d r o p  t o  about 

2 "4: 

Question Whore w i l l  t h e  thermocline! be d u r i n g  w i n t e r ?  

Aw swer Probably very close t o  serface as ~ l a s  observed a"cEic!utna, 
U i t h i n  the f i r s t  two meters t he  temperature wa4 3.6'C and 

v i r t u a j i y  isothermal below, 

Quest i on fire these downstream temperatures a t  the ~mmedidte outlet of 

the project? 

Discussed water t empera tu res  a t  i4-i "! l iston Roseryoir the 

Peace River- where a gf*aduai winter p i - c f i i e  va ry ing  f c r ~  Q c C  

d l  the su fFa fe  t o  3°C a t  3UQ f e e t  e x i s t e d *  



Question I n v e s t i g a t i o n s  i n t o  the expected winds on t he  reservoir? 

Mi31 wind increase? 

Aas~e;= Yes, Lake Ontario has 20% higher  winds t h a n  adjacent lands. 

A lake t h i s  small may have about a 3-4% i nc rease in winds 

over what currently e x i s t s .  

( iii) D e v i l  Canyon Temperatures 
- temperatures w i  l l largely reflect  Watana temperatures 

- DYRESN model not i-ur? ye t  f o r  B e v i  l Canyon. 

A) Summary -- 

T M r  tom Calh!ender prov ided  a desc~iption o f  the Heatsim heat b u d g e t  model 

t h a t  i s  b e i n g  used t o  describe expected downstream temperatures dur ing  

the various phases o f  the  p r o j e c t .  

B )  Heatsina - - W er Reaches --- 

- streamwise, d a i  ly heat balance,  reach by reach from prescribed 

clpstreain inboundai-y thei-mograph and inflow hydrograph 

- uses: a i r  temperature;  vapor pressure; wind  speed; solar r a d i a t i o n ;  

c loud  cover; a lbedo ;  i.e., a complete heat balance 
- accounts for: heat  content o f  r a i n f a !  i and snf;bgfsll, insu l a t i n g  

e f f ec t  o f  i c e  cover on small ( i ~ ; ~ i i  mixed)  r *eze rvo i r s ;  hydraulic 

meat? d e p t l ~  dnd k ~ e l o c f t y  o f  st\-earn i n  each reach 
- yields:  components o f  heat balance; net d a i l y  h e a t  g a i n  or  loss t o  

rivet* reacb; i n f l o w  and o u t f l o w  temperatures f ~ r  r e l c h ;  l e n g t h  3F 

ice-free reach (optional) 

*- Sac.eci cn ! i n  large n ~ e a s i l r e )  : J.i.3. Gaphael, ASCE Jotjrvial o f  the Power 

Diviqion, '1813, No. P02, p, 1.57, Jii ly 1952. 



C 1 Temperatures --- 

Questi  an D id  you use the i c e  formation option of  model t o  determine 

i c e  cover format ion Y ocation? 

Answer We w i  17 cover t h a t  i n  my next  discussion 

Question Analyzed temperature variations w i t h  mainstem d ischarge  

yet? 

A~swer  We have not  done a s e n s i t i v i t y  analysis yet.  Dilrring surmer 
probab i y  r iot  significant va r i a t i on  d u r i n g  wiriteir colr Id b e  

inore significant. 

Questian If Matana peaks \%i 11 i t  a f f e c t  temperatures? 

Answer No not  an a d a i l y  average basis. 

Quest3 on What f l o w s  i s  the model based upon? 

Answev Normal o p e r a t i o n a l  f l o w s  expected, nut minimum f l o w  

requirements. 

Qinest i on Need For sensitivity ana lys i s  w i t h  various climatic and F low  

cendi t ions? 

A ~ I S  wet* Yes 

[]ij:?s*t i CBVI Why i n ~ ; l t i p l e  iiitakes a t  Dev i l Cailyon if  "Lemperatures v,ii 1 i rrct 

be altered from \&jaezs~a? 

[\ 13 I'v;;? month r-?sidenr-t? t i f i i~ p ~ j  1 1  c\-eat,? 51 j~;bit ~ j ~ ; ~ j , a ~ ; - ~ ~ ,  -~~i .y  

. " f " : ;  2:  2'; f ' ,i pc)':> - (1 I ~ k ~  a [ I  

i l c i i  \ lpqal 



Question Will there be additional graphics i n  the report t ha t  further 

descri be the expected minimum winter teaperatures of z06+ 

when b o t h  projects are operating? 

Answer "s"s 

I X .  - Ice Processes, Causes and E f f e c t s  -- - Tom Lavender (Acres) 

Mr. Torc Lavender presented a description o f  the majo r  factors;  

influencing tne i c e  processes, namely the hydrologic and thermal regimes 

and their  impacts upon the i c e  f r o n t  location, water levels and the i c e  

C O V e r ,  

- described e x i s t i n g  v a r i a t i o n s  throughout annual cycle 

- principal f a c t o r  controlling the ice process i s  f l ows  

- described proposed hydraulic and thermal regimes 

Flows w i  i 1 be smoothed o u t  th roughout  the year 

thcrn2i energy w i  11 be transferred from sommer t o  winter 

( i  N a t u r a l  lodgement points are a c o n s t r i c t i o n  i n  t h z  river where 

t h e  i c e  c o v e r  formation process  begins 

.- c~nstrur:ta*en cf the Matana darn w i l l  not a f f e c t  the -n'ce cover 

Furmat ion proctss s ince  a n a t u r a l  judgement point e x i s t s  
[ i i r  Tmper&t?i.?: immediately downstream 

*- k;later ta inp~r*a-t :~ i  r 
v;hi.n bu i k  water "sinperatiire ieac?@s 0. I°C, i c t l  ~ $ 1  l ' [  h e g i n  

to izoysrq 3-g s u i - f a c ~  O F  river 

c s  3 j- i:cmper 3 i-!r re 
tj 2 ( ; Li , , a k - f ~  {A -J ~i /- f ' r ~ f l  j ~ ; 3 ~ t  j 2t7 pv J ' L l i  I- p!dim:fie ;y'-y;*;fj<j df*(i t I i i! 

i '  * 
(-, { "&[I s"; j ta (; $3 t:] ; 1; 1 (1 :: ;> 11 4j f :x :3 j 1 (-1 : 2 



( ii i ) Expected i c e  f r o n t  location 

- Froude No. w i l l  be between 0.08 and 0.154 

- g i v e s  the range of the change i n  the water surface elevation g iven  

the discharge rate 

3 '  - 4' increased river stage between Sherman and Talkee!tna 

- areas wi th  an ice cover wi l l  experience increased stage i~!vels  
- areas wi thou t  t he  i c e  cover may experience slightly lower s tage  levels 

t h a n  .t:normal winter canditiions 

E) Ice Cover Thickness 

- ef fec ts  o f  discharge 

thickness d i c t a t e d  t o  a large measure by discharge a t  the time o f  
x 
i ree,ze-up 

F E f f e c t s  I 

- same processes govErn s p r i n g  break-up as govern freeze-up 

- h i n g i n g  of  i c e  occurs w i t h  raised water level 

Questiow W i l l  t h e r e  be an increased i c e  

t h i ckness  a t  Sus i t na  S t a t i o n  due  t o  d a u b l e d  w i n t e r  f l o w s ?  

Quest i en Will there be problems w i t h  i c e  breakup due t o  t h i s  i nc reased  

i c e  t k i ~ k r ~ e s s ?  

/ \~s t~e i?  No, due t o  the theiamal degredation o f  i c e  i n  the upper 

S u s i t n a  and the r egu la t ed  flows. 



Question 

Ans~er  

Question 

Question 

Answer 

Quest i on 

W i  i l increased f l o w s  and s t a g i n g  cause flooding of  sloughs 

dur ing  w in te r  w i t h  aczompanying increased i c e  thickness? 

I t  w i  11 depend upon the e l e v a t i o n  of the upstream berm. 

W i l l  t he  magnitbde o f  breakup i n  the downstream reaches be 

more sevet-e or less severe? 

Nagnitude unknown. (Ed. no te  - breakup s h o u l d  be less severe) 

Do you know i f  i c e  w i  1 l Form and where between Devi l Canyon 

and T a l  keetna? 

I t  wi l l  depend upan climatic conditions. 

What wi l l  the stage increases be? 

3" 4 '  increase between Sherman and Ta lke tna .  

Cef  i n i t e l y  have over toppng o f  s loughs  w i t h  these increases. 

Will erosion problems occur w i t h  these i nc reased  f l o w s ?  

None t h a t  d o n ' t  already occdr u n d e r  natara!  f l o w  conditions 

w i t h  i c e  jams. With i c e  jams, v e l o c i t i e s  can reach 3 - 10 
f t / s e c .  Normally 3 f t / s e c  j jelociiy u n d e r  i c a  i s  required 

be fo re  the i c e  f ron t  can progress upstream. 

Will any dnalysi :  be done of impacts t o  sloughs f r o m  ice 

processes? 

Tal I< t o  RE ID&, w!lo w j  l i he hand l i n g  the impact  assessment, 

Na comment from AEIDC, 



Quest Sow Kcw w i  11 sloughs be a f f e c t e d  morphologically from i c e  

processes? 

Have t o  do a detailed analysis o f  e x i s t i n g  condiit icns f i r s t .  
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- Minutes of  Meeting - 

Sub j e c c  Suusi t n a  Hydroelectric Project  Water Use and Qua1 i ty  Finc Fishery 
Resources Workshop 

Locat ion:  Holiday I n n  (Anchorage Room) 

Anchorage, Alaska 

ht lendees:  see attached 

Date: kednesday, December 1, 1982 9:00 k,M. 

Minutes recorded by: Michael P. Storonsky 

A! Summary --- 

Mr. Woody Trihey presen-Led some possible mitigation techniques t h a t  

s h o u l d  be considered f o r  maintecance o f  adeq~ate s l o u g h  wate r  leve!s, 

namely increased mainstem discharges, amplicatio:: o f  L ~ , ~ ~ ~ t ~ ~  effer  L S  

a t  the m o u t h  o f  s lough ,  increased Flow ~ h r o i i g h  t h s  s loughs ,  cr 

~ 3 o d i S i c a r i o n  o f  slough channel and entranct-. 

- p~ofi Te of slou~h discussed yesterday w i t h  Fjcn e f fec t s  on va r ious  

harriers t o  upstream movement 

- pre-project  Augus: Flows 

10,000 -t c f s  very common occureric? 
10 - 12,000 c f s  v z r y  rdre occurence, however these f l o i q ~  ar-e 

n d t u r a l  occurences i n  e a r l y  jeptemker 

r 35i-j k(3 {\*;jf"{ E.;k:c';: - f i o k ~ s  of 12,000 w i  1 1 prov  jde prob l ens  f ~ r  



t i )  :~crease  mainstem discnarge 

- variability of tributary inflow 

Project s h o u l d  no t  kave significant e f f e c t  01-1 i.lea;ther patterns 
i n  r iuer l e y  therefore, oatura l  t r ibutary  va r i ab i  i i t y  wou!d 

occur acd create downstream f l o w s  a f  20 - 253000 c fs .  

r,*y ti. quantify the occuri-rnce and magnitude ~f tlhese 

- use o f  c o ~ ~ t r o l l c d  releases var iable  spikes 
d u r a t i o n  and mdgnitud~ o f  va r i ab l e  spikes su f f i s i len t  t o  avo id  

attenuation and provide access 

( ii) Amplify mainstem backwa te r  e f f e c t  

- submerge a s i l l  ciowfistream of mouth of slough 

- constnic t  [jike t o  protude i n t o  na ins t e i~  and cabse back water 
effect  i n  s i o ~ ~ h  

( j i j )  Increase f low slough 

- -  c:: ! lec"tand cancentrate l o c d  s~arface rut.tct.l=f arsd c;sanne? i ae 

-. d i v e r t  bqaterz -f)-^\~g: ~laiaste:q 

- withdraw water f rom 2 local s torage pond 

stared v i i i  n a x ~ r a f  r u ~ ~ f f  

pun~ped from riyp_: 

pond could  contribute local  g r ~ u ~ d w a t e r  upwe1 l i n g  

- i ncrcase gi.oufidwatrr {g-yf :z+j 



Quest$ a@ How many sloughs are we talking about! number b2incj usedl 
how nany can we modify! 

. * 
A Q S H ~ ~  Get a bet ter  ansker :: ycu ask la ter ,  Tom Trent's u n i t  msre 

Fa;;ji 1 -Z at- 

12 - 15 sloughs q u i t e  heavily used - similar t o  s l ~ u g h  9 

t r y i n g  t o  maintain the chum ana sockeye f ishery ai~ove 
$a1 keetna 
approximately 33 sloughs between T a l  keetna and D e v i l  Canyon 

Questirsa Are there problems w i t h  i ce ,  w i t h  the use o f  weirs and 

submerged s i  i Is? 

Answer Not advocat ing any o f  these alternatives, there could be 

problems w i t h  i ce .  We have t o  look a t  a l l  the various s loughs  

more cl~sely ar;d evaluate t he  a i t e r n a t i v g  mitigat ior ;  more 

thorcdghly be fo re  deciding. Just t rying t o  emphasize t h a t  

there are rnaily ways t o  a t t a i n  access t o  s i ~ ~ g t l s  besides 
increasisg f l ow.  A l o t  o f  work s t i l l  needed. 

Emphasized t h a t  he Has only talking about access t o  the 
sloijghs and no t  t i l e  r j ~ i a i i t y  of hab j t a t  t h  c. w i  1 1  he 

s v a i  l a b l e ,  

!jay get variations i n  siough morpha i ~ o t  .- - d u e  t o  irr prcce:ses 
8 * 3 afid flaw, Lailk a t  t h e  ;4j*acrat;o:i o f  ~~ '~ ; * i ; i i  z i ; ~  Lke j * a i i ! f d j ]  

events  t h a t  m i g h t  a l t e r  sl:?iigi: ;norpho :;;gy. 



i c e  procsjses are  probably  the primary force causinlg slough 

.f orcmat a" an. 

i c e  probably a major f ac to r  bu t  f l o w s  can a l so  work t o  form 

sloughs. 

High flows move sand and s i  I t s ,  but  there i s  larger substrate 

a t  the slough mouths and prabab ly w i  11 not be great ly  

altered, 

Larry Mcu I t o n ' s  group w i  t i  be discussing these t h o u g h t s  i n  

further d e t a i  4 ,  

A )  Summary - 

Mr. Tony Burgess presentea a d iscuss ion  on t h e  various factors  t h a t  
influence s lough groundwater regimes, t h e  investigations tha- t  have 

occtired, the modeling t h a t  has been ccndilcted, and the conclusic?ns t h a t  

have been d r a a n .  I n  ac jd i t ian,  he discussed the f a c t o r s  t h a t  influence 

ground igater temper a t  u p  , es arid the irqpacts expec ted .  

( i  ) Slough  r0orpholog.y 

- b3r sep3r*a;.ei slough Frorn iilainstelii 

- b a r  m i y  be 'opped 

; 3s ice f i"cJnt  f )acsf i  j;hi^o[~gir 

d t r r  i n y  breakiip~ jzrris 
vr~tiei- spen k~ateu.  storm d i  sr;hat-ge 



- bedrock a t  unknown depth 

d r i  l l i n g  t o  40' has not  reached bedrock 

C j  Groundwater Investjqatioo 

(i 1 Techniques 

- walk ovzrs 
- test pi ts  and installation o f  standpipes 

- soi l  drilling and installation o f  piezometers and g l f c o l  tubes 

- observations o f  surf ace and groundprater elevst ions,  ~ ~ a t e r  
temperatures, slsugh discharge, seepage f l u x  

iii) S l o u g h  9 

- d ~ i 7 1  hales identified 

- contintiaus monitoring 

- Slough 9 overtops a t  approximately 20,000 c f s  

- significant i c e  jzm l a s t  winter - bu lk  o f  r i v e r  f l o w  went 

t h r o u g h  Slough 9 rather t h a n  through the mainstem 

( i l i )  Seepage f l u x  measurements 

- i d e n t i f i e d  upwelling area 

- e s t i m a t e  f l u x  i n t o  s loughs 

- haven't done many o f  these yet and haven' t  reduced d a t a  y e t  

( i v )  S l o u g h  8A 

- groundwater g rad ien t  approximately the same as river gradient 

n 

( v )  Slough  9 

- general gradient i n  downstream d i rec t ion  

D )  Groundwater Modeling - *------------ 

- geometry, boundary <:ondit ions and materi a1 properties a l  l i n ?  "lufnce 

the cutls"i i t i i t i v e  re1 a t i o ~ s i ~  ips t h a t  i n  turn create  a response 
- constitutive relationships 

Laplace" eqquation 

i !nb-c:yb law 
(1 :- i,: i 
i - ' { { \ i ? j  -- ~ ~ { l l ( - ; ~ : " ~ ~ l ~ j ~ [ ~  ~ ~ ] ~ j & j [ " - ~ i t , !  i t , y ' )  ( {> ;*&[ j i (> r ) t )  ( : - \ - ( ) *>< "  s;p(-; i \%+;*)  



- F l a w  lines orthogonal t o  and from river 
- grodndwater f l o w s  - 3 types 

- geometry 
shape of area being modelled 
3-0,  2-0 (p!an, cross section) 1 - D  ( a long  f l o w  l ine) ,  t,hickness (D! 

- boundary condi t i ons 
values o f  dependent vari  ab'les (head,  f l o w )  along bouridalries 

- m a t e r i a l  properties 

hydraul ic  conductivity ( K j  (permeability) 

porosity f n )  
t ransmiss ivi ty  !T = K x D) 
storage coefficient i S )  

- hydraulic conductivity 

laboratory g r a i n  s i n e  analyses w i t h  empirical formula 

K = (100 t o  150) x dI02 

f i e i d  tests  i n  drillholes 

constant  head 

f a 1  l i n g  head 

pumping tes t  
f l o w  n e t  ske tch ing  and discharge measurement 

response o f  aquifer  t o  we1 1 defined boundary event 

- Grain s i z e  ana lys i s  o f  Slough 9 bank 

gravel and sand 
- Slough  9 f l o w  net 

i d e n t i f i e d  f l o w  lines 
- nydi-ographio R z j p ~ f i s e  

* sudden change i n  mainsten water !eve1 fnfluences the aquifer  
l oo f i e4  3-b A " - -  ~ r l c  response i n  the SIcugb 8 we1 1s from a sudden change i n  

\ ~ t < ? r  " i ~  ievf!. Reasonable respoqse or! the incr~asing !ii)?b 06 the 

hydrcyraph, howeiior .,jhe;; -than e::pec.t~d w;:ter leve]s oct:kirred on 

t h e  decreasing l i m b  o f  the hydrograph.  We ui  1 i c o n t i n u e  
.r .." 2 .- ; f!\? !-5 L ! gc1te 

- Sumnaiey of gesu 

g r a i i  s i z e  analysis 

K = fi P: 10-2 ~ i n / 5  

,, f ie i d  tes+~:s 

1-i n r ce 'I fd i* ,: :j 



F j ~ w  ne t  
T 

T = 9000 ft-J- dm/s 

f o r  D = loo '  (assumed) 
K - 3.2 x 10-2 cm/s 
Hydrograph response 
T = 1200 t o  306000 f t z i d  

f o r  O = 100' (assumed! 
K = 4.27 x 10-3 t o  1.09 cm/s 

- Modelling 
Groundwater flow 

f"lsw net  sketches and hand calculat-ions 

f i n i t e  element analyses using computer 
'19 

i emperature 

no f l o w  thermal regime 

coupled groundwatek--thermal regime 

- graph ic  slough model 

- contours - boundary heads 
x -  - r fUXeS 

-.. C O R ~ O B U ~ * S  

f i x e d  heads i n  mainstem and sloughs 

i d e n t i f i e d  h i g h  bedrock and valley s ide  slope 

remainder of  slough constant s Lurated thickness 
- Conclusions 

General groundwater regime can be madel led using 2-0 plan  

idealization. Locally, mstch not so good: may be due t o  v a r i a t i o n  

i n  s a t u r a t  th i ckness ,  variation i n  i3ydrauli:c conductivity, or 

hcundary recharge. 

F low i s  generally downstream 3ilc.i laterally towards s lough from 

u p l a n d  areas. 

Thermal Processes and Modelling 
--v*e-e-*-.." -*---" --."."---*- P- 

( i )  Base"1 i ne  

'- Stssfitn,.; n~a.irastem 

laid Octobeil. t c  mid  April Ooi: 

rnasimiirn +IO0C Jiriy 
-3 O t .  Arlniid'i I apjiroximate ly ; 



maximum mean monthly +14.SaC 

- groundwater 

upwei l i n g  approximately + 3 O C  

wells 0.05"C (May) t o  6 - gCC (September), locally as h jgh  

43s l%"f  

(ii) Preliminary conclusions 

- A i r  temperature v a r i a t i o n s  do not have a significant di rec t  

impact on groundwater 

- Upwel l i n g  temperatures nearly cons tant  b u t  shal low wel I 

temperatures show seasonal  f l u c t u a t i o n  l a g g i n g  main sl:em 

- Upwe1 l i n g  temperature is approximately mean annual ma-in stem 

temperature 

( i i i )  Dispersion 

- Dispersion theory developed fo r  contaminant t ranspor t  
- a p p l y  t o  thermal problems by making temperature equivalent t o  

contaminant concentration 

- dispersion occurs i n  a7 1 porous media. The e x t e n t  o f  d i s p e r s i o n  

increases as the  medium becomes more heterogeneous 

diagrams o f  dilution v a r i a t i o n s  w i t h  different materials 

example c i t e d  

( i v )  Conclusions 

- upwelling temperatures can be explained i n  terms o f  d i ~  ~ersion 

( m i x i n g )  o f  mainstem seasonal variations w i t h i n  groilndwater f i c w  

p a t h  

- b u t  why do near surface grounwater temperatures show less 

m i x i n g ?  

Pr~ssi b fe  factor-s: 

pa th  length shorter 

gradient steeper 
m a t e r i  a i s  more homogeneous 

- r r c e n t  deeper d r i  1 1  i n g ,  piezometer and glycol t t jbe instdl iaiions 

s l l t ~  "Id p r o v i d e  important d a t a  



F )  P r o j ~ c t  Impacts 

(i) Geometry 

M;iy be some charrges due t o  deposition and scour. 

(ii) Platerial properties 

Geaerally wi l l  not  change except possibly due t o  sco~ur ldepos i t i on  

~1f-f ec t s  , 

(iii) B ~ u n d a r y  Conditions 

- R i v e r  stage: higher i n  winter, lower i n  sprSng/sumer w f t h  

less variability 
- -Temperature: mean annual l i t t l e  c h s a g ~ ,  slightly higher  i n  f a l l  

and Sower i n  summer, 

( i v )  Response t o  Stage  Change 

Based on d a t a  from September hydrograph,  response i s  qiiite r a p i d ,  

i n  near surf ace we1 Is. Deeper we1 1s may respond slower due t o  
longer flow p a t h .  

! v )  E f f e c t  of Stage Change on Exte l t t  o f  i lpwei l ing  

Could be modelled b u t  uglikely t h a t  sufficient d a t a  ( s p a t l a '  

t ia r ia t ion  o f  K )  a v a i  i a b l e .  F i e l d  monitoring and o b s e r ~ ~ a t i o n  

pref erl-ed. 

( v i )  M i t i g a t i ~ n  

No t  i o o k ~ d  a t  yet  

Question W i l l  r i v e ! -  stage be h i g h e r  d u r i n g  vtinter o r  lower? 

,f\ns@:der Therk cou i d  be l ~ w t ? r  ! .~a t?r  l e v ~ * / s  ,-a:ht;~t an i c e  cgver- 

iiepef~d ng an t h e  p a r t  ici; ja r  c i  r c u i ~ s  t zncss. i c e  r c v e r  v;i 1 l b4  
v a ! - i  a b  "je, 



pirest i on 

~ Q S W ~ P *  

Qaestisw 

Awswer 

Quest i ost 

A!Is$?@Y 

Qc: - ; $ { Q G  

Both upper  and lower water levels would d r o p  equally therefore 
the same grad ien ts  would s t i  11 e x i s t  so groundwater f l o w  w i  11 

::antinue b u t  a t  Towei* elevations, 

Does the storage o f  water i n  the  gravel f r om l a t e  sGmer f l ~ w  

provide winter groundwater f l o w s ?  

Sme water  i s  stared, b u t  not 310t, 'There wepe r a p i d  

responses observed i n  t h e  wells due t o  mainstein discharges. 

Dul-ing October upwei i i n g  zontinced w i t h  a decreased discharge. 

if  there i s  not much storage from l a t e  sumiper f lolw, t h i s  would 

i n d i c a t e  upwei l i n g  coqtinues 2-t low discharge, 

A f a i r  az-nount o f  upwel l i n g  occurred t h r ~ o g l i o u t  Febru2ry and 

Harck, 

Freez ing  near t he  banks cold be concentrating upwell ing 

towards t h e  middle  o f  the s lough .  

I f  you d r o p  the invert elevation 3 - 4 f e e t  would i t  intercept 

more grounwater? 

No, t h a t  only amounts t o  a small portion o f  the 20GO f e e t  o f  

head upstream o f  the s lough .  

Is  t h e r e  a monitoring program envisioned fc r  grounwater 

upv~e i  1ir:g? 

Recornelended coi; t nuous temperatur? and flow rlloni tor  i r i g  il-i 
we: ls. Half-bat*i"ei techniq~e t o  quai. t i i*y ssedronal v a r i o i -  i o r ~ .  

So f a r  on ly  1 f i e l d  t r ip  to a ha l f  -a-dozen locations. 

Isn'f: there v a r i d b  i "/ i t y  b e t ~ e e n  tht? slouyh,? ljhy on i j l  ;'lough 
i n v e s t i g a t e d ?  



Question U i t h p o s t - p r o j e c t w i n t e r f l c w s o f  10,000cfs, wil l  the 
location o f  i c e  formation d i c t a t e  upwelling? 

A R S K ~ P  PrabaO ly not  change upwell i qg, upstrea~n arid downstl-eam 

e l e v a t i o n s  experience equal change, therefore the  gradient  i s  

the same, 

Quest$ ~ 8 . i  kli 11 absence of  f iusising flows cause disturbances ito upwe! l i n g  

focatisns? 

A W S ~ ~ F  Ok2ly a f f e c t  near sur face  sediment, may u p w e l i i n g  area 

slightly, 

May s h i f t  l o c a t i n n  c f  upstr-earn most upwelling areas, 

111. Other Water Quality Concerns - M r ,  -- Steve Bredthauer ."- (R&M Consultantsi -- 

?a1 l o w i n g  an intermi ssicn, Rr, Steve Bredthauer discussed the  balance o f  

the a~ajcr wate r  qua1 i t y  concerns i nc lud ing  n i t r o g e n  scpersaturlt i  on, 

eutrophication, leaching, and dissolved oxygen. 

- caused by h igh  plunging spills 
- messurements above and be j i Canyon indicate r , ape rsa tu ra t i on  

current ly  e x i s t s  

- projl.ct w i  1: e;npioy +ixed-cone valvt:s t o  i v o i d  ~ i ~ r n g ' q g  s p i  11s t!:dt 

m i g h t  create  a problem 

. " m .  .-. I ~ r ~ a j  d d t a  3-1~3 i ' lab "if:  fa^ " i:/1e ";w ~ u U t i . i r n I . ~ ~  iv, P iJ - j c " -  -3 I 

( ) i " { { ~ : i / ] ! ; [ j i A Q ~ ; ~ ;  1 %  t:k{p 1 iillit* i<:g r j i J tya ik?[ ; t  
",- I i 

i ; ~ c j  rrtCj: % i t ,  : t;, .$,j I I c, 9 p 



Dillon and Rigfer medel - rejected due to the i f m i t e d  ability t o  
e s t i r ~ a t e  ~hcsphorous  retentian coefficient 

Vol lenweider mode! ihozer! - used a t  Crescent Lake, ATaskLa eci t h  i joid 

t*..esu l t s  

- Vol  lenwefdcr model used t y  Larry Pedersoil o f  Frlirbanks 

predicted oligotraphic s i t u a t i o n  
need approxirniltely 115,000 reside~ts dumping untreated rrraste in to  

Watana reservoir t o  produce eutrophic situation 

- increased coricentrations o f  metals and o the r  parameters irniinedi a t e l y  

si te)*  c l s s ~ r e  o f  dam 

- decreased leach ing  w i t h  time - Watana 
b u r i e d  w i t h  inorganic g l a c i a l  sediment 

most readi ty  dissolvable materials w i  11 dissolve f i r s t  

- effects  o f  leaching a t  Devil Canyon w i l l  remain longer 
l i t t l e  sed izenta t ion  ~ x p f c t e d  

- e f f e c t s  expected t o  be conf ined ts reservoir bot tom 

- no s i g n i f i c a n t  impacts anticipated 

- aecreased pctentia! f o r  oxygen saturatic~ w i t h  increased deptrg  

- COD coming i n t o  reiervcir i s  1 OM 

- no vegetative growth expected a long  s h o r ~ i  i .ie d u r i n g  draiq3okdn 

- no dissolved Gwygen problems expect2d i n  the upper  levels of 
t-es~!*va j r%s c y  dowf:s t ream 



I ~ p a c t s  f rom reduced nutrient concentrations shoultj not a f f e c t  

the  rear-ing t h a t  i s  t ~ k i r , g  place i:~ t h e  t r i b u t a r y  inouths. 

Most primary and secondary prvduc t i v  i t y  i s  occurrjcg i n  the 

s i d e  s lough; ,  s f  de channels and t r i bu t a ry  mouths. 

Qgtestior? Very !?igi! levels o f  hydrogen sulf ide were observed a t  a hydro 

p150ject i n  southern Alaska. I s  a similar problem expected? 

Mr. Dyok provided a sumary o f  the water qua!itl:/ discr!ssions o f  the l a s t  

da,y and one ha'!: including: flows and water levels, temperatures, i ce ,  

s u s p e ~ d s d  sediment and t u r b i d i t y ,  and sloughs. 

B j  flows ana ga te r  Levels 

1. Cc~s:ructicn: Impacts l i m i t e d  t o  imrcediate a rea  o f  da~sites -- 

2. --- I :  Winter f l ows  - s i g i l a : s  t o  f i 2 t ~ r a l  r e g i ~ e  s:cepl f o r  
1-edu~:t ion i n  "j:.t;obe\- 2nd tdi)hj'e(nbet* 1992 a t  !;~'id Cyeek, Sum;er f' ]abqs 

, a s  *- i-qucr;t2cj , C L  of aklo;jt b;:~ f e e t  d ~ r i r ~ s  A i j ~ u s t ,  j 'k?eti;a to k i v  i 1 



3. ---- Operation: iu:intsr :tows increased to about 10,000 c f s  a t  Go] ,  Creek 

w i t n  ixtremes a t  E,000 ~ f s  and 13,400 c fs .  S u s i t n a  S t a t i o n  f l o w s  

increased b y  a f a c t o r  o f  two. Sumnet- Gold Creek f l ows  reduced t o  

12,GCIO cfs  during August ,  S u s i t n a  S t a t i o n  monthly f lows i i ? d ~ ~ e d  by 

n:axi!nii:~ o f  13 percent. Wa'lzu levels - Matatla reservoir maximum 
drzwdoarr 120 Feet. D e v - i j  Canyon Grnwdown up t c  50 f e e t  A a g ~ ~ t  anti 

September., Sumer water Ie~eis Ta ikze t r la  t o  D e v i l  Canyon reduced by 

about t ~ o  f e e t  i n  August, Minima; viater level changes dov$nszre3m o f  

Tzikeetr~a d u r i n g  suw!er. 

Question &here i s  the in fcrmat icr :  oa e3:penfed water level changes i;i 

the Repoi-t on bjater ij je 3nd Ql; a i i tyT 

"i Construzticn: 3io impact. ---- 

1 

r, --.-A+c. 1 4°C water a t  o u t l e i  d ~ i - i n s  -<ofid :,,ear of -fiilingm 
Ci-eek t r l n p e r ~ ~ ~ ~ e s  c - ~ c j ) ~  52 35 25 o P Q I,, - 



F x - - "  2,  I : :  81ziininal impact because natur;;  f:i.w.; are approx.irnated ----- 
d u r i n g  Fi-eeze up ;nd iiat;?ral ~:ernpera-tur~es $re a t t a i n e d  ax. Oi?vi 1 

Cariyon. geduced i c e  jamm.ing d u r i n g  spr- ing breakup  becausle of 

decreased f lows f ran D e V i  f Canyon t a  \4atana and t hcrmal aleca.jf* 

3.  ..------ Opecatio;2: Approximately three t o  four f ~ o t  increase i n  stage 

d u r i n g  freeze up ~ ; f i t ~  e f f e c t s  t o  Cook in le t .  Redilced i t ~ !  jamming 

d u r i n g  S p e a C ~ p  Devil Canyon t o  Crok I ~ i e t .  Watsna alone - ice f r o n t  
" 7 1  ' 

M? I t S e  bdirieen Sherman and Por tage  Ci-eek. Watana/D~vi 1 Canyon - 
i c e  flrsfrit w i  11 be bet wee^ %a1 keetna and Staerm$n, 

Q ~ 2 s t - i  I t  was indicated t h a t  there w i  1 i be & reduced i c e  breakzp 

dawnstream nearer t o  Coot Islet. 1s t h i s  correct ,  si::ca there 

w i l l  be an increase i s  i c e  thickness due t o  h i g h e r  f l o w s ?  

{ \ R S \ ~ ~ F -  A - t h o u g h  t h e r e  c i  1 i se marc i ce ,  s p r i n g  flows w i  11 b2 reduced 

cild therefore i c e  jams s h o u l d  5e feuier aad less severe. 

I i l  w i  11 Ge gcr:e zbo*~?  lalkeetna befsre t h e  rest o f  the river 

bresks u p 9  tijerefore no i c e  g o i n g  downstrezm f rom the  u2per 
~ u s " n Z "  i t x : Q c  

Q P D  t u e * ~ t i  nicr an Mf3at ef-fec t wi I , f xhe  ' change i n  *F iows and water I ~ v e k  have ci: 

t h e  es"*g t ~ s ?  - -1z7 - 



-- 
i a r t  i d i  ty a% ! d a t a ~ ~  o u t l e t  w i  1 I be between !O l o  50 f3Tli. i.oir$c!r sumer  

b y  H i g h ~ r  winter t u r b i d  i ty.  Downst i -ea~ channel wli 11 remain 

s t a b  lc because o f  armor i og .  

- st.ilckwi2ter ef fec ts  

- Surface w3ter runaff? 

- Groundrqa-ier upwelling - dominan"Lflow i n  direction of mai~nstem F low  - 
upwelling f l o w  rates basically unchanged although there i s  3 poteatial 

for  dewateri::3 spawnjng areas i n  i:oper Iocatf ons o f  some sloughs that  

are ad jacen"  t o  - 2  free reache* f the mmainsten~ St is i tna.  

- Groundwater ;pwt. i l i l ~ g  t,a!a.:erature - function o f  long tern! average 

;ilnua! mainsteni 5 u s i t n a  River temperature. 

- Overtsppiny under p o s t - p r o j e c t  conditions where i c e  i n  mainstem i s  

adjacent  t o  s loughs.  
- i. lorph~ 11  than?^^? 

Qoesti  un Have n a v i g a t i o n  and r e c r e a t i o n  impacts been addressed? 

- '&,* R i v e r  divided i n t o  sections abpve  and belopj i a lkec tna ,  

Numerous cross-sect ions srudied, no p rob  lems were imned i d t e i y  
-PU . idpnt iF i p d  above ! l;eeti:a, Howe~ier ,  on? s i t e  located be-trw2ei; 

;iougQs 8 and 2 was d i f f i c u l t  to '::]gaze t h l s  p a s t  suil!mer 
-3- , . %  w i t h  n a t ~ r 3 1  fl0i.d c o f i d ; t i ~ n s .  ; h e  ar.23 g a v ; g $ n i e ,  Durj:!q 

u 

= .? posi-2roje;;: ci:nd i t i o i ! ~  cai i  t j c n  w: i ! i je fieeiiefj i n  rh is 
- 8  k L sectjgi;. !ne i ~ ~ ~ ~ ~ i  f ; a ~ i ; i . t j ~ n j  r i~ i ' f  n ~ i ~ p h d ~ q v  ir lat  ." - 

- . -. c,ir--;c - - t .  occur  i ) ~ i c \ q  i aj>:,egt!la - p:*abaSiy \y; 1 i i 7 q t  he 3 s  3 

. . 5 2 t-l t- 
e ' 9 9  1 , f  Ksya:~ rng w i  i i 3.2 el. 1;i. ! ; l j t 2 d  i n  eke : > ~ v i  1 ca!iyc;i; 

* - -  r ,  a R e c r p a t  i o q a i  5 q a t  j t : ~  ~ j ?  t Fie fps;.;-p~ i !-s :P! I bp 
6 .  S ~ Z J ~  i;iiif~ 1 f ~ - ; ~ e  .--- . .:-zr.uo i i -c,  a i  ;i opi:_.i.i t o  p ~ j b  "1 c ,  

pdt<ci i i  i c j ; ) ~ ]  ~ ~ * f < ) ~ * w ~ ~ ~ ~ ~ ~  a k d i  $fi lhc  Epcr*~'";jt iG#*; 



- Quest h n  

Bnswet- 

Question 

Ans$$er 

Question 

A wswer 

Qti es t i a~ 

Ai-jsvjer 

('$d szj; 3 Q g j  

3t nstgt2f~ 

Q{~f : t  ::j tJg 

st age imp sloughs Impacts 

s loughs  from the thermal degredat ion o f  i c e  rather than t h e  

flushing out o f  t h i s  ice tha t  norlnally occurs? Inf,acts t o  

sloughs ftaom lack o f  flushing f l o w s  t o  rid them o f  rotting 

salmon carcasses and the putrification t h a t  w i  11 resu I t ?  

If a m a j o y  i c e  jam occurs, river f l o w s  could be directed 

t h r o u g h  s:oughs. 

bihat if no i c e  jams occur and t he  i c e  i s  not flushed ou t?  

s The  i c e  cover w i l l  melt i n  place i f  the re  i s  no diversion tram 

the mair~sten. i t  w i  11 disappe8r a t  a later d a t e .  Lock a t  t he  

current systeln for j c e  blocks t h a t  thermally degratje t o  get an 

i d e a  s f  what wi 17 occur, Some i c e  blocks i~ava;-t bee17 ev iden t  

u n t  i 1 the end o f  J~lne, 

Can t e m p e r a t u ~  ~ s b e  l est i tga te  these -ice cafid'iti ofis? 

Prshably Lari w i t h  a combinatjon 3-f river temper~tgpes and 

qroazd2iater temperat~res.  

1s there 5 problem f f i r  the salmai; ;f the i c e  remzins i n  the 

io i rg i~s l  



V.  -- Possible Flow - V a r i a t i o n s  - Dr. John H a j e n  (Acres) 

Dr, Hayden provided a brief impromptu d iscuss ion  about pos;ib le 

variations i n  river f l o w s  t h a t  m i g h t  he a v a i l a b l e  t o  benef i t  salmon. 

B) Selective Flaw Spikes 

- spring, 6 days a t  20,003 c f s  t o  facilitate cutmigration and f l u s h  

S ~ S  t em 

- sunmer, 12 days a t  20,000 c f s  t o  facilitate entrance t o  siaughs 

- we h a v e  t o  learn more abaii t the f isherjf sysiea t o  de"lermine the mast 

desi rab le time frames f o r  these spikes 

S t a t e a c i ~ H e  a l s o  have t o  keep i n  m i n d  the other uses of the river,  

l e e . ,  recreation, when csnsider ing spikes. 

Qerestiofi The inipacts of inc:-eased temperatures or; over-winter i n g  f i sh 
i s  not  d iscussed  i n  repart .  IF%--- .bs eased teii~peratures i.ii 1 1 cause 

increased rnetdboi i c  rates i n  She ~ v e r - ~ . / ~ t " L r T i ! i g  salmon wi thcc;t 

iin ava i i ab :e  food  supply, As a result  these f i s h  cou ld  go 

icto the  nexX s p r i n g  i n  a weaksfled c o n d i i i a n .  

W E  don h a y e  e p o u g h  i n f oy *ga t i oq  the oyer-aintering 

-i!3ca-tions t o  assess inpacts aria p twcv ide  i r ie iga; ian af  this 

p ~ i i n t  i n  t ine.  
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Ve %lave d i v i d e d  t he  river i n t o  f o u r  general habitat types :  

mainstem, 

s i d e  channel, 

c slough, and 

tribstary, 

We eonsidered three general reaches o f  the river: 

o Impoundments Zons, 

o Talkeetna to Devil Canyon, and 

o Cask I n l e t  Cs Talkeetna 

Each reaci? will have different impacts ~ssociatcd w i t h  t i i ~  various 

stages s f  the development. 

We d i d  select eval~ation si;ecirs based cn :he criteria de-geloped by 

U.S. F i s h  and W i l d l i f e  (USFWS) and Alaska Department of Fish and Game 
'-I (mFSG) . ?ecaust. of expected impacts, we fccused -:TI salncln s p a ~ 1 2 i n g  

a c e i ~ i i t i e s  in s lough  habitats between Talkeetna aod Devil Canyor. 

(Table  I ' ) ,  

i, Chuz salnaa are mest sbundznt i n  these hzbita~s, 

2 ;  SocLetye salxoii are noz 35 abundant as ch~i;r!s bur s l o u g h s  

p r e v i d s  al.most a l l  spacning  hat i t ra ;  f o r  socksye  in t h i s  

reach, 

3 I T c::hs s?l;non do no: spaxbrr! jn 1 - 1 :  s l ~ : ~ ~ z h s .  S3 - 
- - i3r-e rimr.a. %:F: zlrz lar; i:l?y- g ~ r , c ~ r r - a  a ~ c u :  4Ll.iveilile f 1 5 j 1  w!lich rear  

i n  s l - c l i u~ l ;  ar-1~3 tna$"~~t);te:~?~ h::b j t g l : c ~ *  

I r 4, P j q k  i.2 :;!,ali sphw:~ main1.y ic ~ y ~ ~ ~ ~ - ~ ~ - ~ ~ ~  14: ~ 1 % ~  c>ijl bs as;;? 

o f  57 arjgeh bab  j . 2 ~  c ,. 



*ithe different spesics occupy the river at s I i g h t l y  d i f f e r e n 2  times 

( p r e s m r z d  phenology chart, Figu re  1). 

Q Could some of &be diffe~~cces from 998% ta l982 could b e  due t a  

differences i n  cacehability a f  f i s h  between t h e  h igh  and low flows 
- 1 experienced Drtueen 1981 and 1982. 

A B F & G  (Su hydro) seaff  will be hare short;ly t o  zncner your 

questfan, 

- i ~ p a i - t s  expected d u r i n g  constructicn are expec't-4 ro be s i . m l i , ~ r  to 

t b s e  experienced by otIasr~ major c o n ~ s u ~ t i o n  p r o j e c z s ,  I n  $he case 

nf the t w o  dams, the impacts are expected to h e  f a i r l y  i n c a l i z e d .  A 

construction practices manuai will Ee p r e p a - r ~ d  20 assist the  

ccntract~r in avoiding and minizaizing environmental damage. 

Major imparts 

1, Lass of h a b i t a ~  in m L n s % e ~  due ZQ r iver  d i v e r s i o n ,  

2, Diversion tunnel will h ~ g e  high - ~ e l o c i ~ i o s  226 fi&- losses 

are expert26 t o  r e s u l k ,  

3 ,  Short;-term t u r b i d i t y  pro%Be?s, 



Tola Trent (<A-DFSC Su Nydro P r o j e c t  Manager) 

ADF&G conducted rzconnaissance during t h e  winger  of 60-81. ii'e begC?a 

f u l l  stele inves'igaEiuns i n  June 1981. Presently, w e  have completed 

LWEI C J ~ C ~ E S  a f  ~pen-water season studies and clre g;.trir.g $the winter  
? i- 

i9W-81 program uncieirway. Our prograa i s  d i v i d e d  i n t o  t h r e e  areas: 

o Adult anadronrc?us, 

c Resident  and juvenile zcndromous, arid 

G Aqua t i c  habitat and instream f low ssudies, 

Our t a s k  is s a i a l y  one o f  da% acl l loct ion we are tioing some 

analysis r o  describe p r z p r s j e c t  relationships. 3nr r e p o r t i n g  schedele 

i c c l u d e s  o u r  bas ic  data r e p o r t s  which will be produced by Jan. 31, 

1983. These  will congain very lietie analysis. Our in ie rpre t lve  

reperrs whish ~ixi.11 contain ou; analyses will be produced by 

June 3 0 ,  l 9 3 3 ,  

Discussed  XDFEG 1981 repcrrs and i>&." hahiiat r e p o r t ,  

- I j:Gr;sg ehe 1982 f i e l i .  sea.sa-,  he aq l ia r ic  habitar FTogrzm co; l e c t s d  
4 

h a b i t a t  ds-i:a tc assess t.he i n f i u e ~ c e  2 t i l e  nains+on .jisci;a;ge i,r; 

o t h e r  h a t i t a t  types, L.!e cszzbi is l ;ed sr:-d? 6:i:es in sisugh h,olcat 2nd 

cn!.lected wag.;r q u a i i ~ v ~  y d  sfid subjcrat2 data 2% s~:; s%se 
.+ * s ioa;;hs ttpsti:?zrn o f  T ~ i l k e r t ~ a :  %A, 9, 1:; 16, 112 azd 2 1  , 



- cite q- acilsi-ic h ~ 5 i r ~ t  pyrogrzl a l s o  provi.ded support: f o r  t h e  reslden: arld 

-**?q -: rsv tni Pe anadrl-sx~us s tud ies ,  

Dcirl;i Schmidt (ilnP5G Su Eydro - Residcn: an(: j s ~ l r n i l e  anadromoun f is& 

p.;og.;am) 

In adlitjon t2 the  r e s i d e ~ t  and jusren:i.Xe anajromous progrard, 1 have 

d.so besn invo i i~ed  in a dissolved  gas s tudy  upon nh'.' 1 ~ecentl:~ 

presented paper at t h e  Aaerican Fisheries S o c i e ~ y  meeting in  Sitka .  

ZevLl Canyo12 has large p l i l n ~ c  ?ools  wh2:h cause e n t r s i n r o ~ n t  of air 

resulting i n  nitrogen supers3 t u r a t l an .  A contk~uous recorder was 

i ~ s t a l i e d  T e a r  1 mou:h of t h e  canyon to Faeasurc ni t ragen  

ccncertt r ' a c i ~ f i s  i n  t h e  canyor.. i4easurements were collekcted r o  

rletexqine E T . ~  do~xs~rean dissolved g ; p r o f i l e  t o  assess ehe decay 

r a t e  of nitrcgen i n i   he sy~2et i i .  Peak concentrations of 117% were 

r e ~ o r d 2 d  in Che canyon. 

* - Xesident anc ,2uvenile anadromous f i s t  grograa. 

y= .lie 2% i r d u l t  alad-romoue progrem is tracking c h ~  ;dulr salmcn. 1:s will be 

f o l l o w i n x ~  0 t k r o u ~ "  a'L w i - t h  the  incubdtion o5 the  e m b r ~ ~ c s .  In conjunction 
r r  yr --rlq the  I S  we will d ~ r e r ~ l l n e  d e v e l o p ~ i l n t  race sunder va r iocs  

-- temperat~re regiraes. in ad5i . t ion we ~ g i l l  be e v a l u a t i n g :  



We have begun a study of food habits and ava i i ab iL i t y  o f  iniver'tebrate 

populations, 

Bruce Barrett (BJ)F&G Su Hydro - Adult A~zdromous Program) 

Conducted adu l t  anadromous investigations from t h e  confluenc~e o f  Devil 

Creek to the estuary mainly on eulacon, salmon, and Bering cisco. 

Eulachon stud ies  were conducted froln May 15 to Juae 9 us ing  g i l l  nets 

ar.d elecrrofishing units, Spawning activity was located f~rom 55% 4.5 

to RTf 48 primarily below the Yentna R i v e r  confluence. There appears 

to h e  t w o  populations of eulachon using the lower Sus i tna  River. The 

size of the lrur~ is in millions of f i s h .  The spawning run is mainly 

composed o f  3 year o l d  f i s h .  The f i s h  were spawning in r i f f le  zcnes 

with unccnsolidated sands and small gravel a ~ d  r e l a t i v e l y  high 

s%sci%liets. 

5 stations with side-scan sonar and f i s h  wheels were establ ished.  

Milling a c t i v i t y  and mainszem spawning w e r g  evaluated with 

electrof  ishing and gill ntcs. Spa~ming surveys were conducted from 

3-1 00 t c ~  5160, 

Popularion estiaatea were determined from tag and ;-ccapture. The 

escapement in 1982 was far  greater than in 81. They were near t h ?  

1975 levels. There was 10% sf  milling in t h e  canyon. Chinook were 

found a b c ~ e  the Devil Canyon Dam site in Cheechako and Chinook Creeks. 

Sockeye Salmon 

We had a larger  escapemenr o f  sockeye salmon in 82 than in 81. Most 

c ~ i i  t k z  socxcye were farand in t h e  slaugkns- Scsckeye di.d Siia$.~dn S.,ir Ch2";e 

prpe"* . 2 i i : i b i i r ~ ; ; ; ~  * Cg c a d f ; ~ ~ ~  l < j 1 i f 7 ~  f i ~ i r i f  C T Q ~  ;'Jlc ' ' ~ " J k ~ e j  ~?; l  



?rainage.  Socktzye spawned i n  9 s loughs  between Talkeetna and Devil 

Canyon. We d i d  docl-~ment ati early run of sockeye i n  t h e  Tail!ceetna 

Dr ai aage , 

Pink  Salmon 

The escapement was less than average f o r  an even year. P ink  salmon 

spawn mainly <n the  t r i b u t a r i e s .  We f o ~ n d  p ink  salmon using %lainstem 

s p a m i n p  s i t a s  i n  a d d i t i o n  to slough habitats. 

Coho salmon spawn mainly i n  tributaries. One mainstem sfite was 

located and coho were found spaming in one slough. 

Wo mainstem spaming  areas were located below Taikeetna, 

W e  had a much smaller run than l a s t  y e a r ,  F i s h  were ,-iparming i n  t h e  

same area (near Montana Creek) as they d i d  l a s t  year.  We had one 

repeat spawner from las t  year and f i s h  were 3 and 4 years o l d .  

Q Kevin Delaney (N1F&G) How many sloughs are there? 

A We have located  33 s loughs ,  10 are  heavi ly  u e i l i z e d  f o r  

spawzing. 

Q Kevin Delaney (N)F l i t : )  tluw ma~iy a r e  ~ i a p p ~ d ' ?  

i"a. We have planemetric maps on 6 sloughs a ~ d  will be ab l e  eo 

assess access 5 these sloughs, 





Will you be able  to tell turnover r a te  ir. overwintering 

habft:ats-?" 

No. We don' t have the  resources to determine the r e l a t i o n s h i p  

between f i s h  overdinrering i n  sloughs and f i s h  ove rwin t e r ing  i n  

the  ssclafx~stem, 

Bxad Smith (NMFS) Does the  large amount o f  m i l l i n g  behavior 

mean  hat fPsh will go upstream i f  they have the oppor run i ty?  

We tilink they %sflie as evidenced by the nsvcaent: o f  chinook chis 

year i n t o  Devil Canyon. We see a let of i n t e rbas in  movements 

and we have a s i z e a b l e  population in Portage Creek. 

Has anpane taken a h a k  at t h e  parenc year to see wEzat &h: 

flows were? 

T9e lady  h~a3 about SO fish upstream sf Devil Canym a d  no 

scales were collected. We attempted eo t r ap  juvenile f i s h  b u t  

didn't f i n d  any salmcn. 

Lenny Corin (USFWS) Will you generaite a new estimates of t h e  

g r a y l i n g  popu la t ion  in t h e  impoundment? 

Yes. W e  expect to have a substanefal increase in t h e  

popuPation estimate. We will have sowe i n f o m a t i a n  on Watana 

Creek and we have d iv ided  the Osketna River into r i f f l e  pool  

reaches ts ref2.ne our  eseimates, 

Ken Flo rey  (ADF&G) Were there any age dliferei lces r e l a t i v e  t o  

t h e  two runs  o f  smelt? 

Most f i s h  were 3 y r  o l d ,  



a Ken F lo rey  (DIDFPUC) Any repeat spawners? 

A No way to tell. ?",ales have a longer spawning per iod  than 

females probably 5 day as opposed t o  1 day. The Cwo runs 

appear t o  be geneticaliy d i f f e r e n t  due to size and weilght. 

0 Ken Florey (ADP&G) How long i s  incubation? 

A We could not recover eggs b u t  it is prcbably  2 weekis. ADF&G 

Interpret ive Report Dana Schmidr. (mF&G Su llydro). Our June 

r e p o r t  will integrate data from t h e  various programs i n t o  a 

common base t o  determine t h e  relative importance of po$pulations 

at risk and the response to changes associated with natural 

variation. The r e p o r t  will be  confined to the  lower r iver and 

will integrate by species data on: 

1. Adult migration and spawning 

2. Embryo development 

3 .  Freshwater rear ing 

2 .  h a b i t a t  se lect ion 

b. resronse t o  changes in discharge and water q u a l i t y  

4 ,  O~atmigra t ian  timing 

It will address: 

o Relationship of behavioral response and changes i n  flow 

o Hydraulic change in h a b i t a t  

o Change i n  surface area 

s Ckange i~ availability of cover and subs t r a t e  

o Response o f  chum and sockeye salmon embryos t o  t h e w a l  

variation which presently e x i s t s  i n  the h a b i ~ a t  



MEETING Sb?QLlRY 

T:XBIBTT E WOWSHOP 

Name 

Water Use and Quality and Fishery  Resources Sect ion  

t io l iday Lna, Anchorage, Alaska 

Sean BaSdrige 

Larry Moulton 

Brad SmfCk 

Garry Stackhouse 

Kevin Delaney 

Michael D ,  Melfy 

Mike Prewftt 

Wayne Dyok 

Dave Wangaard 

John B i z e r  

Tom Trent  

Gary Frokoseh 

Nancy Blunck 

Mary Lu BarBe 

N a m e  

Woodward-Clyde 

Usadward-Clyde 

MFS 

FSSPWS 

mF&G 

AEEDC 

AEIDC 

Acres h e x i c a n  

usms 
~ a r z a / E b a s c o  

ADF&G 

rnNW 

APA 

LWNR 

Acres American 

L a r r y  Wundquist 

Eric Myers 

B i l l  Eaxdrence 

Dan Wilkersan 

Paul  Rrasnawski 

Bill Wilson 

Revf n Young 

Tony Burgess 

Gary Lawley 

Paul% Jawke 

Kevin F lo rey  

Smve Zscaks 

Tom A m i n s k i  

Dave McGIllivary 

Wosd~rard-Clyde 

NAEC 

EP A 

ADEC 

ADF&G 

MIDC 

Acres Aznerican 

Acres American 

HarzalEBasco 

r n N R  

mP&G 

mEC 

."9 ?A 

USFdS 

MITIGATEON F EWCRK - Latzy Moulton (GJookqard-Clyde Consul ta-ilts) 

Approach t o  mitigation was based on t h e  USFWS and ADP&G m i t i g a t i ~ ~ n  p o l i c i e s  

which present t h e  c r i t e r i a  and categories conta ined  in Figure E 3.1 

(Exhi.bit E). !<eeping tlrese c r i t e r i a  i n  nnind let's review t h e  impacts. 



L a t i c  habitalr w i l l  b e  innundated as a r c su l t  of filling Watana 

Reseraair. Figure 2 shows t h e  portions o f  the  m~ins ten  alnd t r ibu ta r i e s  

innnndatcd by IJatana Reservoir. We believe thal: nuc'n o f  the  grayl ing 

population presently occupying t h i s  h a b i t a t  will b e  lost. The sumer 

hab i t a t  i n  t he  streams seem to be f a i r l y  well occupied so f e v  additional 

gray l ing  rouid  probably be accomcdated i n  adjacent hab i t a t s .  Gray l ing  are 

not generally found in t u r b i d  lakes. I n  addition gray l ing  may eccounter 

d i f f i c u l t i e s  fn sucess fu l ly  incubating embryos spakmed du~ring reservoir 

operation. Spawning under r e s e r ~ o i r  operation will be  d i f f i c u l t  f o r  moss 

species. 4s t h e  resewoir fills, sediments carried by the t r i b u t a r i 2 s  will 

settle ou t  over the  spawing areas, suffocating the  eggs.  Figure 3 

i l lus t ra tes  how reservoir  oyeration and b i n l o g i c a l  a c t i v i t i e s  rve r l ap .  The 

port50rt cf the streams ilear the  reservoir will be innundated by the  

reservoir filling schedule before rk2 embryos hatch. The portion of the  

g ray l ing  population spawning in habitats above the  2135 ft l e v d  will no t  

be a f fec ted  by the rzesewoir f i l l i ~ l g  schedule ss these embryos would hatch 

before  tkiie h a b i t a ~  would be inundated, Table % indicated time miles s f  

t r i b u t a r y  innundated by t h e  reservoir during  he grayling s p a w i n g  and 

i~tcuba$;io-n perfad, The anrorrnt o f  over-tntering h a b i t a t  i s  expected t o t  

increase,  

i? population o f  Lake trout say develop in the  reservoir b u t  a g a i r  

production i s  expected to be if.mited. F i g u r e  3 shows t h a t  most of the  

avai lable  spawning hab i t a t  will be de5~atered d u r i n g  the  winter b e f o r e  the 

lake trout embryos have completed t h e i r  develcpment. The spaxming d e p t h s  

f o r  lake t r o u t ,  whitefish and b u r j o t  were taken from Morro~y 's  Freshwater 

F i s h e s  of Alaska, Some derep spawing lake er~ut may survive .  The 

p r o b a b l i l i  ty of s u c e s s f u l  whitefish or burbot production appea r s  s l i g h t .  

If these f i s h  spapsm i n  c r i b u ~ a r p  channels the embryos IRay survive ,  

We expet:$ a I l c t l e  f d i f f e r e n t  sitlla"iion in Bevj 1 Canyon Wese3r~o-i-y~ 

f S # * _  1 resir r o o i r  w i l . 1  ilinundn te r i ~ ~ e r i n e  iiab i tat: -?lid ~"lli: gray  Xi )-;ji i,;.pi;i ;; i: i 011.: 



occupying "Loos h a b i t a t s  may be i.ost. However, grayl ing populations in 

these  streams do not  appear  to be as large as  t h o s e  i n  the  Waeana Reservoir  

streams. The streams in Devil Canyon Reservoir are f a i r l y  <steep and many 

appear tc have migration barr iers  ijhich will not b2 innu~ndated by the 

xeservair, 

c! S i l t  load covering deposited eggs interfering with s2lccess. AIst3. 

what will t h e  f i s h  be f eed ing  on? 

A U2welling nay clear some of t h e  gravels. Loss s f  riverine habi tat  

i n  iapoundment zone wich very little gained. Do r:ot expect a 

productive 1-i t toral .  area and do n o t  expect much food prourtction. 

Q Is ther-e an accesg problem if f i s h  overwinter in the reservoir? 

A May ac~uaily improve access ib i l i t y  as some f i s h  barriers  will be 

removed, e,g. falls on Deadman Creek will be inundateld. Dollys  have 

the  Lest chance of s u n i v i n g  and m y  occupy reservoir  h a b i t a t s .  

indment - Zones - Larry Mculton (WCC) 

Since t h e  impacts f o r  t h e  reservoir can not be avoided, mimizkized 

o r  r e c t i f i e d ,  compensstion is planned f o r  t h e  Lost resourre, The b e s t  way 

to corrpensate these losses is with inkind replacemenr of g r a y l i n g .  We 

propose investigating t h e  p o s s i b i l i t y  o f  implanting grayling in b a r ~ e n  

lakes i n  the  p r o j e c t  area a r  p o s s i b l y  other lakes in sou thcen t ra l  Alaska i f  

none are  found wi th in  the  vicinity o f  the p r o j e c t .  Grayling could be 

raised in a hatchery and released in n u i t a b l e  lakes. It may be effective to 

deepen some l~kes t o  provide  overwintering h a b i t a t .  

Has the success o f  such a hagchew program baen proven? 

N2'P&G has a gray l ing  program at Big  Lake Hatc:hery 



Agency Comment - I'm familiar with t he  ADF&G program which is at Clear Ak. 

and it is my impression t h a t  t h e  technology i s  not a l l  t h a t  dependable. I 

dan" belfe-sse i t  ean be done an t h i s  scale, 

There were successful  plantings in southeastern Alaska where t h e  f i s h  began 

reproducing on t h e i r  0 % ~ .  

ACCESS ROmS - Larry Moulton (WCC; 

The primary impacts ro  aquatic habitat expected t o  occur are re la ted 

t o  road cross ings  and barrow p i ~ s .  ' to t he  exteilt p r ac t i ca l  'borrovr areas 

f o r  the  access road hay~e been moved to ~tpPand s i t e s .  Road crossings will 

be designed according t o  ADF&G f i s h  passage cr i ter ia  in accordance with t he  

t i t l e  I6 d ~ a f t  r egu la t ions .  I f  desi rable ,  the b o r r o t ~  zreas near lake may 

be  ~ @ i i n ~ b i l i i t a t e 2  to provide  aquatic h a b i t a t ,  

Accerss to t h i s  area may resul t  in an fapact from the additional 

f i s h i n g  pressures. Natural populations in streams and lakes could  be 

p r o t e c t e d  i f  more res t r ic t ive  harvest techniques and bag limits were placed 

an areas such as Beadman Creek, The lakes that are stacked with g r z y l i n g  

may provide  a place f o r  the  guy who j u s t  wanss t o  catch a l o t  of f i s h  while 

the  natural streams could p rov ide  more of a q u a l i t y  f i s l l i ng  experience. 

The r u a d  has heen xouted as far  away from Deadmsn Creek as the '  c o r r i d o r  

allows, 

Q Do you expect peop l e  t o  d r i v e  200 miles t c  f i s h  ir. a gravel  p i t ?  

%a Yes, t hey  d r i v e  chat  Ear now. We expect people  t o  leave Anchorage or 

Fairbanlts w i t h  a camper o r  Winnebago, pull up t o  one of these areas 

and f i s h  f o r  t h e  weekend. 

Q Are :you famibi-rar w f t h  Copper Bigtaway g r a v e l  pits? 

A Yes, 



Is t h i s  access discussion only f o r  t h e  Denali-Watana por t ion?  

No both segrae2ts are d i scussed ,  

\g%a13t is the type  a2 borrow material? Volume? 

The borrow macerial should be re ia t ive ly  easy t c  g e t .  We need about 

2CIO surface acres f o r  DenaPi-Matam and about s m e  Elor Uatana-De~slP 

Canyon portion. Qe feel  we can get t h i s  froin upland sites and will 

not need to use any streambed material. 

i"borrc;r areas are so easy to locate ,  how aboilt tligilment of the 

rotad? 

They have done soze realignment. 

Agency G0mer.t - W e  have no2 y e t  quantified loss, but w e  don't t h ink  that 

there i s  any way to raise the number of f i s h  t h a t  we are tslking aaou t .  

T n e r e  i s  nc compensation f o r  lnique experience that can be had today a% t h e  

mouti3s sf some sf these streaas, 

DOlm-STREAbf LMBPAGTS- Jean B a l d r i g e  (WCG) 

Before we begin on the domsrream imparts I would just I.Ike to take 

a few minutes to d i s c u s s  ou r  appraac!~ to assessing d~wnshream i tnpscts  and 
i 

where we are in t h e  process.  Our approach is based on habitat. We Looked 

a8 areas ~2h.rhere the p r o j e c t  would ~ l t e r r  habitat conditions, Then, we 

evaluated ~ h c  changes to d e ~ e r n i n e  if they woillcl impact. t h e  f i s h e r y  

resources. T h i s  is bas ica l l -y  a s,squ.entLal process.  First wp. hayre to know 

.?hat t h e  p r o j e c t  area is a ~ i d  how t i l e  E:rseeD works. Then we can overlay e t ~ e  

p r o j e c t  o p e r a t i n g  scenario and deter3ine thz p r r  ' !cr i m p c t s .  After 

assessing t h e  impacts we develop a mitigation plan t o  address t he  expecred 

igzpaeCs,  



Wfiere  are we in t h i s  process? Well, we 'nave a good generai  

understanding of how the basin wcrks, what  he processes are, t i e  geners l  

distrlbuticn, and timing of the f i s 3 e r y  resources. We know w%t;ar habitats 

are important. We have identified genericall>-, the type of imtpacts likely 

to occur and we hzve developed a conceptual approach co mitigation and 

established some p r i o r i t i e s ,  k'e have some concepts regardin:g r r i t igat ion 

features .  Larry Ecroulton will t d l k  more about mieigacion later  roday. 

Ia revieving the  physical processes in t h e  b a s i n  as ijayni? Dyok and 

o t h e r  talked about yesterday, lnast of the changes will occur in the 

Talkeetna to Devil Canyon sectinn. We expect most o f  t h e  tsanges to occtgr 

under the  filling and operat ion o f  Watana. Devil Canyon Dam miGy r e s u l t  in 

slight increases in the types  o f  impacts &ish gill qccur t~ndez. dnxielc-pment 

of Watana, 

Q What i s  filling time f o r  the D e ~ ~ i i  Canyon? 

A About a month, Doms~rearn f lows would be ca fn ta ined  at 58CQ efs,  

(Ed. r?ote - actual filling tiae from elevation 1135 to 14-55 w i l l  be 

in t h e  order 02 5 to 8 weeks) 

Q -fix* stick with a 500C c i s  value? Do rge know enough to say thae's 

what wz need? 

A That is whnz we have had co woric wi~h, We fee?- that in the 8-10 yr 

period in which Cjatsna aIone would operate, a new f ishery i i a b i t a t  

will develop and substantially changing t f i e  es tab l i shed  regime %;ill 

burg t h a t  new f i she ry ,  

IU'ATANR FTL,LIMG - Jean BaIdr igr .  (WC;7) 

,'LIi.ing Vatan2 i ? e s e r v ~ i r  is expected CQ tasze rhree year-5, "T"j .- 
5 

- , - r y  1. - J eresten r-3 a -o~~par. iscik of' streanf lows expected for . x.2 1 kng :'i:irnn 

' L  " "I V ~-,t-~-er-~;oji., b23tfc2 ~ ~ ~ ~ ~ Q J ~ ~ ~ ~ ~ ~  p ~ ~ ~ : ~ : ;  o f  ~ 1 ~ ~ 2  ~ ~ ~ : t ~ ; ~ ~ t j  2 ~ d : f  y ~ e s ; r ~  ;*;-! ~ ~ ~ ~ : j ~ ~  

5 * % #d ~j :en i :gs ;  ; :  p :  ; i2.f f ? - ~  IL -  



during the open-water season will occur dur ing  the i n i t i a l  f i l l i n g  o f  the 

r~semoi::, We expect changes in: 

a S~reamflows 

3 Water quality 

Q Water temperature 

Mainstem and Side-channel Hab i ta t  

Mainstem and side-charnel Zrabirlats will be direeteb.5 influenced by 

t h e  project ,  

s OutmPgraticc 

Preak-up will be  diminished which may affect  outmigration. Sufficient 

$?rater will exisf to transport f r y  downstream but  bo th  the rising water 

levels and temperatures t h a t  nay stironlate outmigration may not occur under 
\ 

post pro jec t  condition. 

dartsked whether the  reduced flgawz are indc.ed su f f i c i en t  f o r  the  f i s h  

p i 3 S S a g e  

Y e s ,  f o r  r $ v c  mig%a%ion, 

o Chinook inwigraejon 

There should  be sufficient water to pass f i s h  upstream. Studies on 

navigatgon by t t ~ e  mNR show thaf zhere will be dep ths  o f  i t  l eas t  t w o  f e e t  

in. t h e  s!lallowesr. cross-section Gihich is located between s loughs  8 and 9. 

Chinook will a l s o  be able  t.o ga in  acess tc t r i b u t a r y  h a b i t a t s  under f i l l i n g  

fl.ow.; as P. & 8 d i scussed  ytzsterday,  Chinook arc. a l so  expected to b e  ab le  

to 3scend t h e  canyon and u t i i i z e  t r i -bu ta ry  habitats 5elo.c~ t h e  Watana dam. 

t 3 ,  These effec t r ;  d ~ a r i n g  filling -- what riboxrt operation' 

F i r f i i 5  au t ? f fecks ,  



q Would you r ea l ly  g e t  a decrease in v e l o c i t y  through Devil  Canyon. 

A Yes, dxe ta the rectangular shape and %Re eonfixbed na$iase of the  

canqron, we expect tKat whew we decrmse the d%.scharge, the 

velocitieg w i l l  be reduced. There will s ~ i l l  b t  h igh  velocities in 

the  cayon b u t  chinook should b e  able t o  pass. 

o Spaming season 

A f e w  spawning areas were locsted in mainstem and side-charinel 

areas. Lower flows dur ing  t h e  spawning season may adversely a f fec t  some 

mainstem and s i d e  channel spawning areas. Many of these area~s are located 

cn the  margins o f  the system in areas protected from high  fl.ows. Because 

these habitats are lacaced on the  per i fery of the  system 1:hey are more 

suscept ible  to dewatering. 

o Water temperatures 

During the second year of filling we expect water temperatures i n  
Q5 the range of 5 t o  6 C dur ing  the summer time. Temperatures in t h i s  range 

may deter adults form entering the  system. I f  they do ecter t h e  system, 

the  cool  temperatures may retard sexual maturity and de l ay  spawning 

a c t i v i t y .  Low water temperatures could a f fec t  resident and juvenile 

anadromcus f i s h  by retarding growth o r  by canslng f i s h  tc move into warmer 

waters in the t r ibu ta r i e s  and sloughs, 

Slough habitats J -  be slightly buf fe red  from changes in the  

rrtainstem, b u t  we expect some adverse impacts i n  these habitats.1~ the  

s p r i n g ,  under the f llling f l o w s  we will no t  have t h e  k ind  o f  break-up And 

fl.uahl.ng action we ha*i.re now, Wowewr, we will stil.1 llave same 5b~c~:ease in 

s l o u g h  discharge and stage from t h e  increase in l o c a l  surface runoff as t h e  

snow melts and the r a in s  come. This may provide  s u f f i c i e z ~ t  stimuli f o r  clri? 

f r y  Co suemigrace, 

Tn Augt~st under  12,000 c f s  cze ma). have some passage p r ~ h ! ~ : m ~  3 . ~  

a 0 i&.?od;i 'Tr'5iit.y t+-istll~sc;ed i ~ e s t e r t i ~ y .  T92:i; afticnoon tare T J L ' ~ ~ ,  ; ; j i ; ;~ . ;~ : s  !J:I~?: <li, 



r e c t i f y  t h i s  s i t u a t i o s d  iJe may a lso  see some reduction in the  areal extent 

o f  upwelling and perhaps t h e  r a t e  cf upwelling. As t h e  backwater ef fec t s  

f rom t h e  mainsterr, are reduced, some o f  t he  lower spawning areas may be 

affected. A decrease in depth may reduce t h e  amount of ripawning area 

ava i lab le  ss well as a f f e c t  holding areas. 

Another r e s u l t  o f  regulated flows would come from inc:reased beaver 

a c t i v i t y .  Beaver dams have a l ready caused s6.m.e passkge plroblems. A t  

slcllgh 8A, the  beax~er dams precluded upstrean migration until t he  flow 

lrtrels increased in September. Then with t h e  additional s tage  and 

backwater effects the f i s h  were able t o  pass. 

a What is the  source o f  flow and i c e  fornation in t he  slough. 

A Right now the sloughs f o m  a t h i n  ice cover over m~zch of their 

l eng th ,  A t  the  slough mouths, the ice rnay reserrble t he  ice  cover in t h e  

mainstem in its thickness. A t  s lough 8 A  OF&G observed that ;he s lough was 

overtopped as the i c e  front proceeded upstream past the slaugk.  The 

dj_srlharge iacreased t o  150 cfs. in t h e  sp r ing ,  the ice melts o f f  the  

sloughs ear l ier  than break-up in the m-zns~em. In A p r i l  the slough-? are 

open and f ree  Clawing. 

Q Is "here a spawning population in these sloughs? lJhat v e l o c i t i e s  

are we t a l k i n g  about?  

A We don't expect that the  ve loc i t i e s  a re  h igh  enough under i c e  

formation t c l  cause scouring. 

Comment - Acres clarified the  pa th  length o f  the  gro t~ndwater  flow that 

influencss upwelling on t h e  s lough p i c t u r e .  

Groi~ndwater moves along t h e  downciver gradient  and no t  real.ly cross r;-ise 

' ~ ,L~ra~$gh  the islasill%, 



T r i b u t a r i e s  - 

The only p o r t i o n  o f  t h e  t r i b u t a r y  which will b e  iniiluenced by the 

p r o j e c t  will be the  t r i b u t a r y  mouths. As in slough habitat is ,  the mainstem 

causes a backwater t o  f o m  which provides passage and rear ing hab i t a t  f o r  

residents and juvenile anadrcmous species. R ti M performed an analysis 

that indicates t h a t ,  with an exception of three,  the  t r i b u t a r y  mouth will 

not  become perched. The backwater zone may b e  s l i g h t l y  redulced. T r i b u t a r y  

habitat above Devil Canyon will become ava i lab le  t o  chinook salmon as we 

discussed earlier, 

Q O f  those streams that are going to be perched, why i s  it t ha t  they  

w i l l  perch. 

A S i z e  of stream bed m t e r i a l ,  

Under opera t ion ,  the flows will be a b i t  higher in t h e  spring and 

f a l l ,  d e f i n i t e l y  h igher  in t h e  winter  and about t h e  same much o f  t h e  

summer. We will have greater c o n t r o l  on the d o n s t r e a m  temperatures. I n  

addition we ! g i l l  reduce the  nulnber and magnitude of f l o o d s  in t h e  system, 

Presen t ly  we have an annual f l ood  of 50,000 c f s ,  Under ope ra t ion  t h a t  

annual f l o o d  will be about 13,000. We will a l s o  have a change in t h e  

sediment transport in the  sysrem. Right now t h e  system carr ies  l o t s  of 

sand suspended i n  t h e  water, You can hear i t  h i t  your  b o a t ,  The reservoir 

will remote t h e  sand, The river will pick up same sediments below t h e  dam 

and will carry some sediment b u t  it will b e  much clearer  than t h e  existing 

condi t isras  . 

Because o f  ttlese physical changes we expect rearing c u n d i t i o r r s  t o  

-inprove in mainstem and side-channel habitats. We expect i.ncreased ber:thic 

productiou from improved l i g h t  penetration and reduction o f  suspended sands 

wlsl.ch p l ~ e r s e n t l y  sandblast the substrate, 



($ i s  rhere a seasonal consideration of your discussion with regard to 

increased benthic production in mainsten habitats? 

A Ma in 1-y sume r , 

Winter Canditicns 

Discharges will be  h igher  in the winter. Water teml!eratures will 

a l so  be increased. Upstream of Portage o r  Sherman, ternperatlures will be 2 
a 

to 4 C at "Lhe dam outlet thus  there would be no ice on that portion of the 

r iver .  Warner water temperatures are expsc~ec! t o  benefit overwintering 

f i s h  by reducing mortalities associated with f r eez ing .  Stable flows w i l l  

prevent dewatering of overwintering h a b i t e t  and spawning areas available 

under the  p o s t p r o j e c t  summer flows. Warner water temperatures may a l t e r  

the  embryo develop men^ rates. Temperature increases may r e s u l f l i n  early 

emergence, which has been l inked t o  decreased survival .  I f  these f i s h  move 

d o n s t r e a m ,  they will encounter O'C water in the Chulitna and may 

experience themal shock. Chum slamon would be less suscep tab le  as they 

select  areas with upwelling, which would b u f f e r  the embryos from msinstem 

temperature changes. The suspended sediments will lncrease s l i g h t l y  during 

the  win te r ,  

Do~mstream of S%aemlass, we w t l b  have an. i r e  c0~6rer~ Here againgi 

increased win te r  discharge is r ~ o t  expected to adversely affec t  rearing 

f i s h .  We may have same increased velocities b u t  we expect there will be  

sufficent areas along the  margins of the r i v e r  and in poo l s  f o r  f i s h  t o  

overwi.tzte:r. J u v e n i h s  spend much of e h e d r  time ira a r  near  t h e  substrate 

so mean column v e l o c i t i e s  may no t  be  as important t o  them in t h e  winter as 

they  are  in t h e  sumer,  

Ube change in ice processes will affect stnugh h a b i t l t s .  Upstrcm 

o f  the i c e  f routt we w.hlX Ilave open-water erondi-tisn. A s  Tfo~t~ L;av<?ntjer 

disc~lsi ; ,?d yesterday we ~ 3 ~ l . l  have less stage tlm.13 ~ ~ n d e r  c i i c  preseni: i c ~  

covei:.. C;i.ricc. k~r .n t r ? r  an0 suniiurz dl.sch.~rg;es a re  v i" r t r in i i j f  t i l t :  ~:r,:jii., !;jt:r\-~i~ii-ig 



habitat available under the  p o s t  p ro j ec t  sumer  flows should be maintained 

by the  wineer flows, 

%9rox4~n%tream af t h e  ice front we expect an increase 3.n stage ~ v e r  

pre-project: ccnditions. T h i s  stage is expected to increase sui f f ic ient ly  to 

overtop t h e  sloughs at the  head end which would allow cooler  niainstem water 

to erter the  slough system. This  would reduce surface temperatures in the  

s loughs  and may adversely af fec t  the q r ~ l i t y  of overwintering habitat. 

I f  t h i s  process causes au fe i s  foranations in t11e upper ~ k o r t i o n  of the 

s loughs ,  water  temperatures in t h e  sloughs may be reduced well i n t o  June. 

No f iushing flow would be  available to remove the i c e  and it would have t o  

melt. I f  cooler  water temperaturesi persist through t h e  s p r i n g  it could  

adversely a f f f e c t  nursey areas f o r  emergent f r y .  

Q What r iver  m i l e  is Watana? So we are ta lk ing  about 30-55 miles of 

open r ive r  under pos t -pro jec t  winter ice conditions. 

A Yes, 

Q What tempersture i s  causing t h i s ?  I thought the  ice front would be 

at Talkeetna, 

A Under the operation of Watana we expeee t h e  ice mvea t o  be between 

Por t age  Creek and Sheman, Under the  operation af Devil  Canyon w e  

expect the i c e  cover to be somewhere between Sherman and Talkeetna. 

Q Do we have any i.de;a o f  r e l a t ive  percentages of o v e m i n t e r i n g  i.n 

arakalnsteal va ,  s l~sughs ,  

A Do not  have percentages b u t  bo th  habitats are be ing  u s e d .  

a hrens t we a l so  s e e i n g  a Lot o f  stranded r i v e r  ice now? 

bh Ye?:, I ~ u t  shey are m~jc:.r s a a l i e r  t k m  an lxufsis fiie'id, 



Q Juvenile f i s h  coming out of t r i b u t a r i e s  - will there be enough water 

t s  get back i n t o  sloughs? 

A Outmigration from tributaries occurs a l l  summer long. 

Q What do Indian and Portage contribute to flow. 

A The contribution is r e l a t ive ly  small. 

A (Acres) Gava sane numbers, 

c! When we hear discharge a t  Gold Cxeek, t h a t  is not the  discharge at 

Watana, 

A That is csrxect, We will have %mediate feedback of Gold Creek 

streamflow data to modify releases at the dam. 

Q Trying tc f i g u r e  out slough access comments in FERC - Exhibi t  E 

(Chapter 2 ) .  What is  - most sloughs? 

A Access not a well-defined factor on a slough-by-slough basis. F i s h  

d i d  get  i n t o  many s loughs  under 12,000 c f s  b u t  access was d i f f i c u l t .  

Wayce Dyok (Acres)  presented some information an ice processes in sloughs. 

Rei te r~ ted i  that presently the  i c e  front causes mainstem water to flaw 

through the s lough and t h e  maj-nstem i ce  cover progresses up t h e  slough. 

T h i s  is probably s f  short duration, 

Q Ground water seeps small - W i l l  Large flows cause scour?  

A We don ' t  expect they  will bu t  c ~ e  don't know. 

q won't t h i s  have an e f f e c  on changl-ng t h e  upstream hemi? 

A They may change the  height o f  tho berm a t  t h e  upstream end. Me w i l l  

k~avc to efraq-uate i:h"i.s, 



F i l l i n g  of Devil Canyon will be a shcrt time, 5 weeks. We reported 

5 months in the  Exhib i t  E. Filling w i l l .  be accomplished irk the winter .  

Domstrean; discharges will be maintaiiled at 5000 c f s .  Under the operation 

of Devil G a ~ y o n  you can see tha t  we have saall increases i r r  the percent 

change 62 streamflow (F igure) .  We do not expect these changes: to result in 

new impacts but   he magnitude o f  impacts discussed  under the opera i ion  o f  

Watana will be s l i g h t l y  increased. One notable difference as we mentioned 

earl ier ,   he i c e  front will be between Talkeetna and Sheman af ter  Devil 

Canyon csmes on Pine. 

~ e t ' s  j u s t  fake a b r i e f  look a t  the  system below Talke!etna. You can 

see here at Sunshine station (Figure) that  the changes are o f  a smaller 

magnitude. In addition we do i i ~ t  expect much difference in either the 

temperature regime nor the  sediment transport processes. 

Moving down to Susitna station we see ever, a fu r the r  dampening of project  

e f f e c t s .  The Eulachon wlll be in the system in May which has  a deerease of 

aboue I0 p e r  cent .  Changes o f  this nagitude are n o t  expected t o  

significantly affect tile Eulachon spamers. 

Aave you considered t h e  re la t ive ly  short time that t h e  Euluchon a re  

i n  the  system and does mean monthly represent t h e  situation? 

It may nor: tat under  peak f lows  the percent reducrion r+io:lld be less. 

This will b e  looked at when the  data is avai lable ,  We will be 

crying t o  get  i.nto d a i l y  and weekly sereanflcw values f o r  all f i s h  

and t h e  entire system if a p p r o p r i a t e .  AEIDC will be looking at t h i s  

in "kheir quantitative i x ~ p a c t  assessment, 

$r&seeas(?s will the same as uxader "llatana, j u s t  be mere o f  ivt,  

Wajine nyok (Acres) Yes. 



During f i lm l ing  and operation may there be Zarg:e s l i d e s  i n - o  

reservoir affecting water quality domst ream.  

There will be some slumping especially under the i n i t i a l  f i l l i n g ,  

b u t  we do not expect much effect  downstream. T1he slide would 

contain large soil particles which would prcbe3 ly  se t t l e  out  in the 

r e s ew~ i r ,  

Wich thz  l o s s  o f  some s loughs  can something be done to mitigate by 

making new s loughs  or are  they a t o t a l  l o s s .  

We do have some ideas oc slough mitigaeion which Fae will discuss 

ne3w. 

mat l eve l  of t u r b i d i t y  do you expect domistream in winter months? 

SSSghtPy h iphe r  than now, 

What is ghat comparable to under present conditions up- and 

domstream of TaBkeetna? 

Similar to those experienced in September. 

Hov is t h i s  a l l  going t o  be compiled i n t o  a composite impacr? 

(WCC) (ADF&G-SuNydro) and (AETDC) will be doing t h i s  in t h e  next 

sev~eral  months, 

W i l l  a l so  have t c  in tegra te  t h e  terrestrial and other studies. 

There is coordination between t h e  different grorsps. 

Agericy Cornlent - IIDF&G had a good p o i n t  on cumulative imgacts.  



9 I'm not happy with t h e  philosophy o f  "We have only a 10 percent 

change and therefore we d o n ' t  expect a l o t  of impact ." Many of our 

species already at the edge of a range and 10% can push it over the 

edge, 

A We are s t i l l  t r y i n g  t o  r e f ine  and define these problems. 

Wayne Dyok (Acres) made announcement regarding handcut. 

Lar ry  Moultor. (WCC) announced typo changes on Table E34, 

MITIGATION - Larry Moulton (WCC) 

The nnuliple l eve l  o u t l e t  will provide some temperature control 

l u r i n g  ope ra t ion  and the last year of f i l l i n g ,  Temperatures dur ing  the  

second year cf filling are stAll. a problem. We may bc able to so lve  tkis 

problem by i a c l u d i 3 g  a low-level intake. This would a l so  give u s  more 

temerpatuse control during the spr ing and f a l l  whe~t we may want to provide  

warmer o r  cooler  water. The engineers are presently looking into t h i s .  

Under the  present opkrating senario, we canst avoid a l l  impacts to 

che f i s h ,  bu t  we may b e  able to r e c t i f y  some nf  these impacts through 

habitat modification, One concept i s  through sl.ough modification. (F igu re  

E % , 9 ) ,  We wauPd modify a slough using do~msfream c o n t r o l  s t r u e e u r e s  go 

jncrease t h e  dep th  and a l low fish passage. The upper  end o f  t h e  s lough  

would be d i k e d  o f f  t o  prevent the  mainstem d i seha ige  from entering. A gate  

b7ith a pipe wauld a l l o w  u s  to have flow through t h e  slough f o r  flushing o r  

f o r  01~$6~;ig;raa'?et% 

Q Da you have a generic p r i c e  &o go along with the gcceric desfg12l 
b 

h $J- -$4  x 10 per 30 m!llion eggs.  



Q How many wouL6 b- built. 

A However many axe required to mitigate the loss. 

Q N a v ~  you compared t h i s  ro  hatchery costs. 

A Y e s ,  X t  appears to be about $ ehe cos t .  

c! Who would operate the valve? 

A Ma.nua1 opgrsatlon, 

Q You axe thus proposing to design an artificial slough? 

A We would use an existing slough. 

Q Do the  flow con t ro l  weirs get removed f o r  flushing? 

A They sill be dropped or laid back bu t  we hailen't woxked out t he  

details ye$, 

c! How would you get  t o  these areas f o r  maintenance? 

A Most of these areas w f % P  be near the  exiseing r a i l r o a d ,  

Qa WtI1 the  juvenile chinnok and coho be able t o  u s e  the s loughs  f o r  

ave-~intering? 

A We p r e s e n t l y  have no mechanism f o r  them ts get in but can consider 

i t  e 

69 Vhen holding t h e  chuia, do the coho and chinook feed  on t h e  chum? 

A They probably ~oez3.d~ 

Agency Coimaent %- 1 thl.ak they  would r e a l l y  he ab l e  eu  chow down sirace  he 

churi~ would be held in conf %wed areas 



Agency Comnient - Seems l i k e  these slough modificatioqs are gc:ting d o w ~  r~ 

the botton of fhe  l i s t ,  

Pt Agency Camnent - @e have already covered flows. These plans are a joke". 

I dozk't think they  will  ark. We might as well be looking at hatcheries. 

c! Do you know w h a ~  the e f f e c t s  of time would have &.I these plans.  

River changes abandoning slough. 

A 14e %rculd not propose a mitigation that would be abanGoned. 

Acres Comnent - Ice scour  is not a problem under p r o j e c t  opeSration azd we 

do not expect the  r ive r  to change its channel. 

Q What i s  t h e  o t jec t ive  of t h i s  sldugh mclif icatior, progpsz? 

c! Axe you trying t o  create new habitat o r  maintain existing i l ab r ta t?  

A We are tr;:tng ta maintain t h e  exist- ing habitat. 

Q 1s the i n foma t ion  that mFBG and. AEIDC: wi31 prowide going tx be 

h e l p f u l  in defining which areas w i l l  need ttiis mi t iga t ior ,?  

Agency Comment - That's r i g h t  - if it is nut  broken, Jo;lst f i x  i t .  

A Yes definitely, The information or. h a b i t a " i r 1 l a ~ i o n s h i p s  acd 

impacts will pr vide t h e  basis f o r  mitigalion. This is a sequential 

process. We are going to underthke a f e a s i b i l i t y  study co determine 

if these concepts are p r ae t l c sk ,  We need ta undzrstand bet~sr i-mw 

s p z c i f i c  sloughs ~ j s r k  an3 C~=M.P design a spe ts f f lc  mitigsticz f o r  each. 

s " l a i ~ y h .  



How i s  the time of emergence span going t o  be accoulnted f o r  on the 

release schedule, 

Ide don't have tha t  i n f a m a t i o n  y e t  as t o  when t h e  em!ergence time is 

and what flows would be requi red .  

We t r i e d  feeding  churn in Cold Bay and the  f i s h  would!nwt leave. How 

are  you going to ge t  t h e  fish out? 

We were proposing to f e e d  t h e  f r y  only  if we had ear ly  emergence and 

dons t ream conditions were not  su i t ab l e .  With the recent r e s u l t s  of 

groundwater studies it lo ks as though we will not h.ave t o  f e e d  the  

f r y .  

P r o j e c t  Camment: - These are proposed mitigation measures and combined with 

flow regulation, we have some f l e x i b i l i t y .  We w i l l .  probably u s e  a 

combination o f  mitigation techniques. Some sloughs may no t  require 

modifications, others may require a s t r u c t u r e  at the  entrance t o  help  t h e  

f i s h  get  in, o t h e r s  may requ i re  on ly  the  bem a t  t h e  head end. The goa l  i s  

t o  maintain as natural and passaive a s e t  of modifications as p o s s i b l e .  

Agency Comment - There  are no spawning channels in aperation i n  Alaska.  

Thc ones a t  F o u r t h  a f  Ju ly  Creek i n  Seward were washed o u t .  I think you 

w i l l  p r o b a b l y  have a lot o f  prob lems  with these. 

Agency Comment - Beaver w i l l  ' ovc  ti-aese charrnels ~93.1 b e  trard t t ~  

cor~cr~:.ol- , 

A r e  :~c! giilni; t o  t clhout: p r i o r i i r i e s .  l i d  1 i . k ~  more 

r:mg~i;as i s  on a P ternat  ~ V C  f 1 . a ~ ~ ~  

iJe I-mue been coverf r ~ g  t h i s  , 

'd. :g B, f S f 1 (3f.j 1" tp 7% f~ l l~  3 

t i im js^ ;  " 1 :> ji\tji.! { f :<*;i r (*+ f ;; kjkj$;f)f; 

,, il,:i ( " t : f ' t j ,  



DEMONSTRATION SLOUGH - Jean Ba ld r ige  (WCC) 

F i r s t ,  I would l i k e  t o  review t he  problems i n  s lough  hiabitat under 

operat ion of the p r o j e c t .  Through slough modification we would attempt to 

resolve these problems: 

o Access Esr adult salmon 

o Winter thermal regime (overflow from mainstem) 

o Reduced upwelling 

s Sedimenta~fon 

o Vegetation encroachment 

a Beaver a c t i v i t y  

The objectiLve o f  the  demonstration pro jec t  is to t e s t  the  E e a s i b i l i y  of 

s lough modificakion as a mitigative measure f o r  t h e  Susitna Pro jec t .  We 

propose to modify a slough to demonstrate that we can provide access and/or 

enhance upwelling, 

We h.ave searted a s i t e  seleskfon prrocess ta f i n d  a s u i t a b l e  aa@a to 

u s e .  At: t h e  e r "  of October,  Woodwards-Clyde in conjunction with F i s h  and 

Game conducted a reconnaisance t o  f i n d  some candidate sloughs. We 

established same crftexba t o  assist uh i n  t h i s  s e l e c t i o n ,  

o Marginal f i s h  use 

n 6",1-ot;and water upwelting 

o S u i t a b l e  substrate 

o Surface  water source 

o Adeqrl-ate wat:er qual.i,ty 

o Access*f.bi l i t y  f o r  heavy eq i~ ipment  

We are i n  tlte process o f  screening t h e  sloughs nc:curding co i-i.lis 

craitc.:i-.ia. We hope t c r  I . dcn t i f y  If.Ske4.y caaididates !:a hegh a b a s e i j ~ ~ e  dat:a 

eol.l~ecclci.i-i progrraan on t h i s  nex t  f i e l d  season arld we .js?:iP1. 1:11en be alilc t r l  

- 1 ~ 1  motl-ify n I aftk'i. eh:ir.. Pres:.niiy iii. d ~ ~ i ' t :  t t ~ ~ t J ~ ~ i ~ ~ ; t ~ ~ ~ ~ ~ !  

[ ! ; f .~c<~. i f i . t : l  :S~LJI ,A~J~I  ?%f4!1"1* t ! ik~l~lf ; i~ bc  * ~ i > L t 2  lL(2 <ip$; i t ;~ l  l ~ t ( > : i i f i i *  . B r  1 a 

9-3 T""i.;qgf"k" STI:! j .  '~j[* ]$Qilil>M l#;Vj 1 9 .  'b .3 T 
I k 4, 



Acres Cornlent - With regard to the sloughs, we have a p r e r t y  good handle on 

the  processes. The major missing link i s  app ly ing  the processes to each of 

t h e  sloughs individually tc g e t  t h e  impacts to each slough. A few sloughs 

have b e e ~  studied and r e s u l t s  will be  available.  Ne may f i n d  that no 

modification is necessary f o r  some sloughs, minor modifications f o r  others, 

and major modifications (artificial channels) t o  others. Is it worth doing 

t h e  major channel modification? We don't know enough r i g h t  now t o  decide. 

ADF&G (Su hydro) Ccment - Exhibi t  E Has been prepared on one flow regime. 

Mitigation i s  based on one operational flow. One problem t o  be dealt with 

is avoidance. Flow may be avai lable  f o r  avoidance but i t  may not be 

prudent  t o  go with tha t  f l o w  and t he  flow regime will still be under 

negotiation. Our studies and MIBCVs models wi31 help addres:s t h e  question 

s f  flows, 

c! Is slough modif ica t ion  a technique proposed to t h e  agencies OP is 

t h i s  t h e  mitigation proposed in Exhibi t  E ?  

A This is a proposed mitigation f o r  t h e  p r o j e c t .  

6q We aren't gding  to know until we try it. I f  i t  doesn't ivork what 

happens s ince  t h e  p r o j e c t  will be well along the  way? 

A Mast FERC licenses s t i p u l n ~  e acertain acceptable Limit of 

escapement o r  produc"iion tha t  i s  moaieored d u r i n g  construction and 

operation, I f  the  rnicigat ion does not work then  we can undercake 

additional mitigation. 

Agency Comenr - bfieoefier. wc axe mieigating, QJe have to ir l i t igai:e what~ever 

poten t i -a l  there is under nakural patterns. 



A It's included in the Exhibi t  E. Monitoring is p a r t  of t h e  

mitigation plan. 

c! Is ehe slough modification pro j ec t  going to look at improving an 

existing slough.  

A Yes, 

Q Are you using the fish t o  see the  effects  of mitigation. You aren't 

doing any~hing about f i s h  produegion to evaluate the  impacts or 

effectiveness of these modifications. How i s  f i s h  pralduction being 

evaluated? 

X We do not evaluate t h e  habitat in terns s f  95; number o f  coho units, 

We are cozstrained to use t h e  physical parameters, we identify 

cur ren t  conditions and t r y  to maineafn those conditions. The 

measure sf success sf those msdificat$acsns would be in terms of 

escapement o r  f r y  produetian as gathered through a monitoring 

program, * 

Q I didn't get  t h e  idea how conceptual are t h e  mitigation plans that 

are proposed i n  the Exh ib i t  E. Today's presentation has cleared 

this up. No one wants t o  see hatcheries on the  Susitna River except 

as the  l as t  alternative but  why aren't hatcheries mentioned in 

E x h i b i t  E. Don't you went t o  inelude some har:cl;ery program t o  

address what can be done i f  the o r h m  mitigation prove no t  t o  work. 

Ngat wsu1.d be the senaria *w i t 11  a ha'kehery? 

A Kranmer, CIrln and Mayo have j u s t  rawzpleted a ha tche ry  s i t f r a g  s t u d y ,  

FRED divisi,:n i s  Lcoking at upper  b a s i n  enhancement p o s s i b l i t i e s  

without the p r o j e c t .  

Go~%.aul~~nt I - .  We llave already se lec ted  a case that allows r~p,lcgse otnch tirat 

ilnt ~i ic?~. ic.s arc  i lo? reijul.rr?d, 



What i s  your perceptfon as to how FERC looks at t'hese mi~igation 

approaches. &%at is your lrnders tanding o f  these alpproaches . A r e  

rhey put in eo placate the  agencies? 

Wea can not state w h a ~  FFRC will do, 

ACNS Comment - FERG has not re; c t e d  to anything proposed t o  then yet. That 

i s  t h e  way FERC works - they will not plan the  project  f o r  t h e  Alaska Power 

Authority. 

Alaska Power Authority Comment - We are dealing with a conti.nuous series o f  

mitigation schemes and a continuous series of flow regimes to deal with 

changes in a continuous series of habitat types. 

Are we where we should be on the mitigation plan!; f o r  t he  FERC 

process? 

Regs say t h a t  a workable desFgn drawing is required, hut definition 

a f  a design drawing is vague. Design drawings usual ly  not r e q u i r e d  

except where an i n t e g r a l  p a r t  of the dam, though schematics f o r  

systems usual ly  are included, 

Agency Comment - It is a continuum; they niay request more data o r  accept it 

as i s .  We may fee l  t h a t  we are  not  very far up on t h e  continuum, b u t  FERC 

may no t  be concerned about t h i s ,  They may require that problems be worked 

ou t  between the  Alaska Power Auehority and the agencies and r e tu rn  to FERC 

w i t h  r e so lu t ion .  Now i s  FERC going 2 0  p r o p e r l y  review t h e  E x h i b i t  i n  t h e  

s%.aa~:t time frame? 

A T h i s  i s  a Draft review, 

Wl~at i s  FERC going t o  cclne back with. 

\$c don 9 kknsw, 



Wayne Dyok (Acres) gave a handout. 

John Tt-ayden (Acres) thanked everyo.;e. 


