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I. INTRODUCTION 

T h l s  document p r e s e n t s  f i s h  mi t i g a t i o n  s t u d y  p l a n s  for agency and t r i b a l  
r e v i e w  and comment so as t o  j o i n t l y  deve lop  s t u d i e s  o f  t h e  e f f e c t  o f  p r o j e c t  
o p e r a t i o n  on  anadromous f i s h e r y  r e s o u r c e s  o f  t h e  S u l t a n  R i v e r .  When Snohomish 
County P u b l i c  U t i l i t y  D i s t r i c t  No. 1  ( D i s t r i c t )  a p p l i e d  to  t h e  F e d e r a l  Energy 
R e g u l a t o r y  Commission (FERC) for Stage I1 of  t h e  S u l t a n  R i v e r  P r o j e c t  (FERC 
No. 2157). s e v e r a l  s t a t e  and f e d e r a l  agenc ies  and t h e  T u l a l i p  T r i b e s  
i n t e r v e n e d  o v e r  m i t i g a t i o n  and enhancement i s s u e s  concern ing  S u l t a n  R i v e r  
a q u a t i c  resources .  Subsequent ly ,  s e v e r a l  1  i c e n s e  a r t i c l e s  addressed t h o s e  
i ssues  i n  t h e  F e d e r a l  Energy R e g u l a t o r y  Commission's Order Amending L i c e n s e  
dated October  16, 1981. I n  accordance w i t h  A r t i c l e  60 a  document e n t i t l e d  
"Uncontested O f f e r  o f  S e t t l e m e n t  - J o i n t  Agencies" was executed i n  A p r i l ,  
1982. The Commission approved t h i s  s e t t l e m e n t  on February  9,  1983. I t  
i n c l u d e d  t h e  s e r i e s  o f  s t u d i e s  ment ioned i n  t h e  S e t t l e m e n t  Agreement and a r e  
desc r ibed  more f u l l y  i n  t h e  n e x t  s e c t i o n s .  

D u r i n g  subsequent implement ing s teps  i n  t h e  s t u d i e s  t h e  J o i n t  Agenc ies  
have reques ted  p a r t i c i p a t i o n .  S p e c i f i c  a c t i v i t i e s  a n t i c i p a t e d  i n c l u d e  
t e c h n i c a l  r e v i e w  o f  c o n s u l t a n t / c o n t r a c t o r  s t u d y  p l a n s ,  p e r i o d i c  m o n i t o r i n g  o f  
work t h r o u g h  a  s t u d y  commit tee,  and a p p r o p r i a t e  p a r t i c i p a t i o n  i n  f i e l d  s t u d i e s  
as d e s c r i b e d  l a t e r .  



11. STEELHEAD FISHABILITY 
(CREEL CENSUS) 

E v a l u a t i o n  o f  t h e  e f f e c t s  o f  powerhouse d i s c h a r g e  and r i v e r  flow 
f l u c t u a t i o n  on t h e  w i n t e r - r u n  s tee lhead  s p o r t  f i s h e r y  w i l l  be based on c r e e l  
census above and below t h e  o p e r a t i n g  powerhouse, and o t h e r  parameters .  
Methods m i l l  be s i m i l a r  t o  those desc r ibed  i n  WDG 1982. Ang le rs  w i l l  be 
i n t e r v i e w e d  on a l l  weekend days and on two o t h e r  randomly s e l e c t e d  days p e r  
week for a  t o t a l  o f  48 survey days. The surveys w i l l  commence a t  9:00 a.m. 
each day. The same survey  r o u t e  w i l l  be f o l l o w e d  each survey day, commencing 
a t  t h e  d i v e r s i o n  dam. The survey r o u t e  w i l l  f i n i s h  a t  t h e  Horseshoe Bend 
access area. A p o s t  c a r d  survey w i l l  be used for v e h i c l e s  whose occupants  can 
n o t  be l o c a t e d .  

A l l  e s t a b l i s h e d  access areas ( t r a i l h e a d s  and p a r k i n g  areas)  a l o n g  t h e  
S u l t a n  R i v e r  between t h e  d i v e r s i o n  dam (RM 9.7) and t h e  con f luence  w i t h  t h e  
Skykomish R i v e r  w i l l  be surveyed. Survey o p p o r t u n i t i e s  a t  o t h e r  p l a c e s  
encountered d u r i n g  a  survey w i l l  a l s o  be e x p l o i t e d .  S i g n i f i c a n t  e f f o r t  shou ld  
be made to c o n t a c t  a l l  s tee lhead  a n g l e r s  on t h e  r i v e r  d u r i n g  sample p e r i o d s .  
I n f o r m a t i o n  sought i n  a n g l e r  surveys w i l l  i n c l u d e  number o f  a n g l e r s ,  numbers 
o f  hours f i s h e d  (above a n d l o r  below powerhouse), number o f  f i s h  caught,  and 
whether o r  n o t  a n g l e r s  had f i n i s h e d  f i s h i n g  for t h e  day. 

Stream flow and water  t ransparency  i n f o r m a t i o n  w i l l  a l s o  be o b t a i n e d .  
Streamflow d a t a  w i  11 be p r o v i d e d  through gag ing  s t a t i o n  r e c o r d s .  Water 
t ransparency w i l l  be determined by t h e  WDG method d e s c r i b e d  i n  WDG, 1982 
(pp. 145-146). R e l a t i o n s h i p s  among t u r b i d i t y ,  s t reamf lows ,  t r a n s p a r e n c y  and 
s o l a r i t y  w i l l  be e v a l u a t e d  for t h e i r  p o t e n t i a l  i n f l u e n c e  on t h e  c a t c h .  
T u r b i d i t y  sampl i ng w i  11 be conducted a t  t h e  powerhouse. 

Est imates o f  c a t c h ,  a n g l i n g  e f f o r t  and c a t c h - p e r - u n i t - e f f o r t  above and 
below powerhouse w i l l  be computed f o r  each month and t h e  e n t i r e  season. 
R e l a t i o n s h i p s  between stream f l o w  and c a t c h - p e r - u n i t - e f f o r t  and between wa te r  
t ransparency and c a t c h - p e r - u n i t - e f f o r t  w i l l  be i n v e s t i g a t e d  and compared t o  
r e s u l t s  o b t a i n e d  i n  p r e v i o u s  Washington Department o f  Game s t u d i e s  (WDG 
1982). A t  t h i s  t ime,  however, i t  i s  n o t  known whether t h i s  comparison i s  
s t a t i s t i c a l l y  v a l i d  and thus  meaningfu l  for t h i s  purpose. A comparison w i l l  
a l s o  be a t tempted between t h e  S u l t a n  and Skykomish R i v e r  s t e e l h e a d  catches,  
assuming WDG c o n t i n u e s  Skykomish R i v e r  censuses. S u l t a n  e s t i m a t e d  seasonal  
catches have been 3.0, 3.5 and 2 .3  pe rcen t  o f  t h e  Skykomish catches d u r i n g  
1978-79, 1979-80 and 1980-81, r e s p e c t i v e l y  (WDG 1982). A t  t h i s  t ime,  however, 
i t  i s  n o t  known whether t h i s  comparison i s  s t a t i s t i c a l l y  v a l i d  and t h u s  
meaningful  for t h i s  purpose.  

The r e s u l t s  o f  t h e  survey and s t a t i s t i c a l  a n a l y s i s  a r e  t o  be used to  
determine whether o r  n o t  p r o j e c t  o p e r a t i o n  has caused a  s i g n i f i c a n t  r e d u c t i o n  
o f  t h e  s tee lhead  f i s h e r y .  The fundamental c r i t e r i a  proposed f o r  t h i s  
e v a l u a t i o n  w i l l  be s t a t i s t i c a l  comparison o f  t o t a l  S u l t a n  R i v e r  f i s h i n g  e f f o r t  
and ca tch  p r e  and p o s t  c o n s t r u c t i o n .  Survey r e s u l t s  w i l l  be compared w i t h  t h e  
e x i s t i n g  r e c o r d  base f o r  t h r e e  p r e v i o u s  seasons. 



This study w i l l  be conducted dur ing the  win ter  steelhead f i s h i n g  season, 
December 1 ,  1984 through February 28,  1985. A f i n a l  r e p o r t  w i l l  be prepared 
f o r  J o i n t  Agency review and conment. Fol lowing t h a t ,  the r e p o r t  w i  11 be 
prepared f o r  submit ta l  t o  the  FERC. 



111. SEDIMENT ANALYSIS STUDY 

A t h r e e - p a r t  s tudy  w i l l  be conducted to  de te rm ine  t h e  e f f e c t s  o f  t h e  
S u l t a n  R i v e r  P r o j e c t  on t h e  t e x t u r a l  compos i t i on  o f  sa lmonid  spawning g r a v e l s  
between the  d i v e r s i o n  dam and c o n f l u e n c e  w i t h  t h e  Skykomish R i v e r .  The f i r s t  
p a r t  of t h e  s t u d y  was i n i t i a t e d  i n  t h e  s p r i n g  o f  1982 and e v a l u a t e d  e x i s t i n g  
(pre-Stage 11) spawning g r a v e l  q u a l i t y  (Wert 1982).  

Study O b j e c t i v e  

Determine whether o r  n o t  p r o j e c t  c o n s t r u c t i o n  o r  o p e r a t i o n  causes a  
s i g n i f i c a n t  b u i l d - u p  o f  f i n e s  a n d l o r  causes adverse impact  a t  c r i t i c a l  l i f e  
stages o f  anadrornous f i s h .  E x i s t i n g  (pre-Stage 11) l e v e l s  o f  f i n e s  i n  t h e  
g r a v e l s  (Wert 1982) w i l l  be compared w i t h  g r a v e l  c o n d i t i o n s  d e t e r m i n e d  i n  
s p r i n g  1984 f o l l o w i n g  p r o j e c t  c o n s t r u c t i o n  and a g a i n  i n  s p r i n g  1987, t h r e e  
years  a f t e r  p r o j e c t  s t a r t u p .  These comparisons o f  s i l t  l e v e l s  w i l l  be made by  
r e p e a t i n g  t h e  sampl ing,  t a k i n g  i n t o  c o n s i d e r a t i o n :  

1. S p a t i a l  v a r i a b i l i t y  o f  sediment samples a l o n g  s e l e c t e d  spawning 
reaches.  

2 .  V e r t i c a l  h e t e r o g e n e i t y  o f  sediment w i t h i n  and among spawning 
reaches .  

3. Temporal v a r i a b i l i t y  expected as a  r e s u l t  o f  changes i n  n a t u r a l  
f l o w s .  

S u l t a n  R i v e r  sediment l e v e l s  w i l l  a l s o  be compared w i t h  r e s u l t s  i n  
a v a i l a b l e  l i t e r a t u r e  on  Washington and Oregon streams. P o t e n t i a l  changes i n  
s u r v i v a l  o f  i n c u b a t i n g  sa lmonid  eggs r e s u l t i n g  from changes i n  sediment l o a d  
w i l l  be assessed based on r e l a t i o n s h i p s  o f  s u r v i v a l  and sediment l e v e l s  
r e p o r t e d  f r o m  l a b o r a t o r y  s t u d i e s  or f r o m  o t h e r  West Coast d r a i n a g e s .  

Comparisons o f  p a r t  one ( b a s e l i n e )  t o  p o s t - c o n s t r u c t i o n  and o p e r a t i o n a l  
e v a l u a t i o n s  w i l l  t h u s  form t h e  b a s i s  t o  determine whether or n o t  m i t i g a t i v e  
measures may be r e q u i r e d  to  m a i n t a i n  t h e  q u a l i t y  o f  S u l t a n  R i v e r  spawning 
g r a v e l s .  However, because t h e r e  i s  b u t  a  s i n g l e  s e t  o f  p r e - c o n s t r u c t i o n  
samples, n a t u r a l  between-year v a r i a b i l i t y  cannot be de te rm ined ,  b u t  
s i g n i f i c a n t  changes, i n c l u d i n g  b u i l d - u p  o f  f i n e s ,  c o u l d  o c c u r  independent  o f  
c o n s t r u c t i o n  and o p e r a t i o n .  I t  may t h e r e f o r e  be d i f f i c u l t ,  i f  a  s i g n i f i c a n t  
b u l l d - u p  does o c c u r ,  to dec ide  whether i t  i s  a  consequence o f  p r o j e c t  
c o n s t r u c t i o n  o r  o p e r a t i o n .  Data  f r o m  o t h e r  West Coast st reams may be u s e f u l  
i n  t h i s  case. 

Methods used and t o  be used a g a i n  i n  t h i s  s t u d y  a r e  d e s c r i b e d  by Wert 
(1982).  I n  p a r t  one,  sediment samples were removed f r o m  r e p r e s e n t a t i v e  
spawning reaches u s i n g  t h e  t r i - t u b e  f reeze-co re  t e c h n i q u e .  The samples were 
ana lyzed by  wet s i e v i n g  th rough  a graduated s e r i e s  o f  T y l e r  s c r e e n s .  T e x t u r a l  
compos i t i on ,  expressed as p e r c e n t  f i n e s  l e s s  t h a n  0 .841  mm and geomet r i c  mean 
d iameter ,  was c a l c u l a t e d  u s i n g  t h e  computer program SEDIMNT a t  t h e  F i s h e r i e s  
Research I n s t i t u t e  (FRI)  a t  t h e  U n i v e r s i t y  o f  Washington. 



P a r t s  two and t h r e e  o f  t h e  s tudy  w i l l  be conducted f o l l o w i n g  p r o j e c t  
c o n s t r u c t i o n  and t h r e e  years  a f t e r  p r o j e c t  s t a r t u p ,  r e s p e c t i v e l y .  The same 
sampl ing s i t e s  ni l1  be used for p a r t s  two and t h r e e  as were used i n  p a r t  one. 
Comparison o f  r e s u l t s  o f  p a r t  one ( b a s e l i n e )  to  p o s t - c o n s t r u c t i o n  and 
o p e r a t i o n a l  e v a l u a t i o n s  w i l l  de termine whether o r  n o t  m i t i g a t i v e  measures may 
be r e q u i r e d  t o  m a i n t a i n  t h e  q u a l i t y  o f  S u l t a n  R i v e r  spawning g r a v e l s .  

The f i n a l  r e p o r t  d e s c r i b i n g  b a s e l i n e  ( p r e - c o n s t r u c t i o n )  sediment t e x t u r e  
was completed i n  November 1982. Post  c o n s t r u c t i o n  samples w i l l  be t a k e n  i n  
t h e  s p r i n g  o f  1984 w i t h  a r e p o r t  due l a t e r  i n  1984. I n  t h e  s p r i n g  o f  1987, 
t h r e e  years  f o l l o w i n g  p r o j e c t  s t a r t u p ,  samples w i l l  aga in  be t a k e n  w i t h  a 
f i n a l  r e p o r t  due l a t e r  i n  1987. These r e p o r t s  w i l l  be s u b m i t t e d  to  t h e  J o i n t  
Agencies f o r  r e v i e w  and comment p r i o r  t o  s u b m i t t a l  to  t h e  FERC. 

As a r e s u l t  o f  J o i n t  Agency r e v i e w  o f  t h i s  proposed s t u d y ,  t h e  i n i t i a l  
r e p o r t ,  and subsequent c o n s u l t a t i o n s ,  t h e  J o i n t  Agencies reques ted  a d d i t i o n a l  
sampl ing to  be done i n  f a l l ,  1983. The D i s t r i c t  d e c l i n e d  t o  do so. 
Subsequent ly,  t h e  J o i n t  Agencies conducted sediment sampl ing a t  t h e  m i d d l e  
t h r e e  s i t e s  d u r i n g  t h e  week o f  September 19 w i t h  D i s t r i c t - l o a n e d  equipment.  
The J o i n t  Agencies w i l l  a l s o  conduct t h e  l a b o r a t o r y  ana lyses and r e p o r t  t h e  
r e s u l t s .  The b a s i s  f o r  t h e  equipment l oan  and r e l a t e d  c o n s u l t a t i o n s  i s  
presented i n  an agreement (Appendix A )  between t h e  T u l a l i p  T r i b e s ,  Washington 
Department o f  F i s h e r i e s  and t h e  D i s t r i c t .  



I V .  GRAVEL WANTITY STUDY .- 

Th is  s t u d y  w i l l  de te rm ine  whether or n o t  p r o j e c t  o p e r a t i o n  causes 
s i g n i f i c a n t  d e p l e t i o n  o f  spawning g r a v e l s  i n  the  S u l t a n  R i v e r  f r o m  t h e  
d i v e r s i o n  dam to  t h e  con f luence  w i t h  t h e  Skykomish R i v e r .  B a s e l i n e  d a t a  w i l l  
be gathered p r i o r  t o  i n i t i a l  p r o j e c t  o p e r a t i o n .  The i n i t i a l  f i e l d  work w i l l  
be conducted d u r i n g  t h e  f a l l ,  1983. A f t e r  t h r e e  y e a r s  and a g a i n  a f t e r  t e n  
y e a r s  o f  p r o j e c t  o p e r a t i o n .  t h e  same s t u d y  s i t e s  w i l l  be surveyed.  The 
D i s t r i c t  and J o i n t  Agencies w i l l  r e v i e w  f i e l d  s t u d y  r e s u l t s  and j o i n t l y  
determine t h e  e f f e c t ,  i f  any, of p r o j e c t  o p e r a t i o n  on sa lmonid  spawning 
g r a v e l s .  Comparison o f  r e s u l t s  o f  p a r t  one ( b a s e l i n e )  to  p o s t - c o n s t r u c t i o n  
and o p e r a t i o n a l  e v a l u a t i o n s  w i l l  de te rm ine  whether o r  n o t  m i t i g a t i v e  measures 
may be r e q u i r e d  t o  m a i n t a i n  t h e  q u a l i t y  o f  S u l t a n  R i v e r  spawning g r a v e l s .  

The scope o f  work i s  env isaged as f o l l o w s  

Document e x i s t i n g  g r a v e l  s u b s t r a t e  and sources o f  g r a v e l  i n  
r e c r u i t m e n t  i n  t h e  S u l t a n  R i v e r  between Culmback Dam and r i v e r  
mouth, u s i n g  v i d e o  camera and/or  o t h e r  methods. 

Map e x i s t i n g  areas and determine volume o f  spawning g r a v e l  s u i t a b l e  
for p i n k ,  ch inook,  coho, and s tee lhead  between t h e  E v e r e t t  
d i v e r s i o n  dam and r i v e r  mouth. " S u i t a b i l i t y "  s h a l l  be d e t e r m i n e d  
by c r i t e r i a  f o r  spawning g r a v e l  s i z e  f o r  these sa lmon id  s p e c i e s .  

Dev lse methods t o  de te rm ine  changes o f  spawning g r a v e l  a r e a  and 
volume a t  3 years  and 10 years  f o l l o w i n g  p r o j e c t  s t a r t - u p .  

I d e n t i f y  t h r e s h o l d s  o f  r i v e r  flow c a u s i n g  movement o f  v a r i o u s  s i z e s  
o f  sediment and bed load .  

Conduct a  l i t e r a t u r e  search on p o t e n t i a l  m i t i g a t i v e  measures to  
d e t e r m i n e  methods t o  m a i n t a i n  e x i s t i n g  g r a v e l  q u a n t i t y  i n  t h e  r i v e r  
channel  system. 

The r i v e r  w i l l  be surveyed as d e s c r i b e d  above d u r i n g  t h e  c h i n o o k  
spawning season, October  1983 ( p r e - o p e r a t i o n a l ) ,  t h r e e  y e a r s  f o l l o w i n g  i n i t i a l  
o p e r a t i o n  (October  1987) and 10 years  f o l l o w i n g  i n i t i a l  o p e r a t i o n  (Oc tober  
1994). 

Besides v i s u a l  e s t i m a t e s  and r e c o r d i n g ,  ano the r  measurement system may 
be dev ised  and e s t a b l i s h e d  to  p r o v i d e  a  oermanent base f o r  measurement and 
e v a l u a t i o n .  The proposed system migh t  c o n s i s t  o f  i n s t a l l e d  e l e v a t i o n  markers  
a t  severa l  g r a v e l  a r e a s .  These s i t e s  would t h e n  be surveyed and r e s u r v e y e d  as 
r e q u i r e d .  S p e c i f i c  metho logy i s  t o  be proposed, developed and d e t a i l e d  by  t h e  
c o n s u l t a n t  ass igned  t o  conduct  t h i s  s tudy .  

F o l l o w i n g  each phase o f  t h e  s tudy ,  r e p o r t s  w i l l  be p r e p a r e d  and 
submi t ted  to  t h e  J o i n t  Agencies f o r  r e v i e w  and comment. F o ! l o w i n g  t h a t ,  
r e p o r t s  w i l l  be p repared  f o r  s u b m i t t a l  to  t h e  FERC. 



V. RAMPING RATE STUDY 

T h i s  s t u d y  w i l l  d e t e r m i n e  t h e  e f f e c t ,  i f  any, o f  t h e  i n i t i a l  p r o j e c t  
powerhouse ramping r a t e  s e t  a t  s i x  i n c h e s  p e r  h o u r  on  t h e  e a r l y  l i f e  s tages  o f  
anadromous f i s h  i n  t h e  S u l t a n  R i v e r .  The agency concern  i s  t h a t  a  s lower  
ramping r a t e  may be needed i n  o r d e r  to  a v o i d  p o t e n t i a l l y  adverse impacts ,  
e s p e c i a l l y  w i t h  t h e  s t r a n d i n g  o f  young f i s h  d u r i n g  t h e  r e a r i n g  s tage .  The 
focus o f  t h i s  s t u d y  w i l l  be p r i m a r i l y  on t h e  e f f e c t s  of p r o j e c t  ramping r a t e s  
on s t r a n d i n g  o f  emerged j u v e n i l e  f i s h .  

P e r t i n e n t  i n f o r m a t i o n  on  p r o j e c t  o p e r a t i o n *  i s  summarized b r i e f l y  be low 
to  p r o v i d e  background i n f o r m a t i o n  e s s e n t i a l  f o r  u n d e r s t a n d i n g  t h e  proposed 
des ign  o f  ramping r a t e  s t u d i e s .  Water r e l e a s e s  f r o m  Spada Lake w i l l  be 
governed by  a  s e t  o f  r u l e  cu rves  which c o n s i d e r  r e s e r v o i r  s tages f o r  b o t h  t h a t  
l a k e  and Lake Chap la in .  The shape o f  these curves was de te rm ined  by  40 y e a r s  
o f  h y d r o l o g i c  r e c o r d  and mee t ing  o p e r a t i o n  o b j e c t i v e s  o f  m i n i m i z i n g  s p i l l  
w h i l e  s i m u l t a n e o u s l y  max im iz ing  average energy p r o d u c t i o n ,  b u t  n o t  e x c e s s i v e l y  
d r a f t i n g  Spada Lake for a  m a r g i n a l l y  sma l l  energy b e n e f i t .  A d d i t i o n a l l y ,  f low 
c o n s t r a i n t s  must be met f o r  C i t y  of E v e r e t t  wa te r  demand and minimum f l o w s  for 
f i s h  i n  t h e  S u l t a n  R i v e r .  The r e l e a s e  schedule f o r  power p r o d u c t i o n  based on 
Spada Lake and Lake Chap la in  r e s e r v o i r  r u l e  curves i s  p resen ted  i n  Tab le  V-1. 
That i n f o r m a t i o n  d e f i n e s  t h e  l i k e l y  scenar ios  o f  powerhouse f l o w  r e l e a s e s  i n t o  
t h e  S u l t a n  R i v e r  wh ich need t o  be e v a l u a t e d .  

The assumed o p e r a t i n g  c h a r a c t e r i s t i c s  o f  t h e  P e l t o n  and F r a n c i s  t u r b i n e s  
r e q u i r e  a  minimum d i s c h a r g e  s p e c i f i c a t i o n  f o r  power g e n e r a t i o n .  These 
l i m i t i n g  va lues  were s e t  a t  85 c f s  and 65 c f s  f o r  t h e  i n d i v i d u a l  F r a n c i s  and 
P e l t o n  u n i t s ,  r e s p e c t i v e l y .  The maximum f l o w  c a p a c i t y  o f  t h e  two F r a n c i s .  
u n i t s  i s  340 c f s .  (These va lues  w i l l  be v e r i f i e d  d u r i n g  i n t i a l  p r o j e c t  
s t a r t - u p  and t e s t i n g  i n c l u d i n g  these ramping r a t e  s t u d i e s . )  

The mode o f  o p e r a t i o n  f o r  v a r i o u s  f lows d i v e r t e d  from Spada Lake i s  
v i s u a l i z e d  as f o l l o w s :  

85 c f s  - t u r b i n e s  bypassed and water  d i s c h a r g e d  t o  Lake Chap la in  
a n d l o r  th rough  t h e  f i s h  r e t u r n  l i n e  t o  t h e  S u l t a n  R i v e r  depending 
on requ i rements  o f  t h e  C i t y  o f  E v e r e t t  and f i s h .  Minimum f l o w  for  
f i s h e r i e s  o r  E v e r e t t  g e n e r a l l y  r e q u i r e s  more d i s c h a r g e  t h r o u g h  t h e  
t u r b i n e s  than t h i s  l i m i t i n g  t u r b i n e  c o n d i t i o n .  

85 c f s  t o  340 c f s  - f l o w  passes th rough  one o r  b o t h  F r a n c i s  u n i t s ;  
one F r a n c i s  u n i t  and one P e l t o n  u n i t ;  o r  one P e l t o n  u n i t  depending 
on requ i rements  o f  t h e  C i t y  o f  E v e r e t t  and f i s h .  

,340 c f s  - f l o w  passes t h r o u g h  one o r  b o t h  F r a n c i s  u n i t s ,  depending 
on  requ i rements  o f  C i t y  o f  E v e r e t t  and f i s h ,  and a l s o  one o r  b o t h  
P e l t o n  u n i t s .  

t O o e r a t i o n  l o a i c  and c r i t e r i a  a r e   resented i n  E x h i b i t  H .  S e c t i o n  3 . 0  o f  
t h e  FERC ~ i c e n s e  A p p l i c a t i o n  for s u l t a n  R i v e r  P r o j e c t ,  i t a g e  I1 (FERC 
No. 2157).  



Spada 
Lake 
S t a t e  

TABLE V-l 

RELEASE SCHEDULING FOR POWER PRODUCTION * 

Lake 
Chap la in  Flow to  

S t a t e  Powerhouse 

1 Max. 
2 Max. 
3 Max. 
4 Max. 

1 Max. 
2 Max. 
3 Max. 
4 Max. 

Notes : 

Max: a t  c a p a c i t y  

0 : no f l o w  

X: as p e r m i s s i b  l e  f o r  mee 

D i v e r s i o n  i n t o  Lake Chap la in  
From Powerhouse From D i v e r s i o n  Dam 

0 0 
X X 
X X 

Max. Max. 

0 
X 
X 

Max. 

0 
X 
X 

Max 

0 0 
0 X 
P X 

Max X 

t i n g  downs tream flow con s t r a i  n t s  

S p i l l a g e  
f r o m  Spada 

Lake 

Yes 
Yes 
Yes 
Yes 

P :  p r o p o r t i o n i n g  o f  f l o w  a c c o r d i n g  t o  r e l a t i v e  p o s i t i o n  w i t h i n  t h e  zone 
bounded by upper normal l e v e l  and t h e  base l e v e l .  

* :  Table H-3, E x h i b i t  H ,  FERC L icense  A p p l i c a t i o n  f o r  S u l t a n  R i v e r  P r o j e c t ,  
Stage I1  (FERC No. 2157).  



The most critical consideration relative t o  operation is its effect on 
the downstream reaches of the Sultan River. Plant operation should be such 
that power releases are controlled in a systematic and acceptable manner with 
minimal effects to the environment. The assumed power release criteria limits 
the water level fluctuation at the powerhouse stream gage station t o  not more 
than 6 inches per hour (equivalent to a flow fluctuation of up t o  400 cfs per 
hour). Such a change would normally be at a gradually increasing or decreasing 
rate. Exceptions to this will occur when the first Pelton unit is brought on 
line or the last Pelton unit shut down. At this time a flow change equal to 
10% or 20% of the unit total flow (65 cfs or 130 cfs) would occur over several 
minutes. 

The plant operating schedule may follow one o f  the alternatives 
described below, depending on the releases from Spada Lake. 

1 )  When there is abundant water, the power units would be loaded to 
capacity throughout the day. A constant power release o f  1,300 cfs 
is the maximum release anticipated. 

2 )  When both the Pelton and Francis units are at partial capacity, the 
Pelton units would follow the load demand pattern t o  the extent 
permitted by the river fluctuation limits (ramping rates) 
downstream o f  the powerhouse. Any fish water releases would be 
delivered through the Francis units. These releases would normally 
be uniform throughout the day. However, if the discharge through 
the Francis units included water destined for Lake Chaplain, this 
water could be used to generate power following the load demand 
pattern. 

3 )  During low flow conditions, there are occasions when water is 
released from Spada Lake specifically to meet the minimum river 
requirements and/or Everett's water demand. In this case, only the 
Francis units would be used and the power generation could follow 
the operating schedule for the Francis units. 

The study o f  the effects of rate of change of powerhouse discharge on 
downstream areas will require a cooperative effort with the fish agencies. 
Their role, besides review and development of the proposed scope o f  work, may 
include field observation during scheduled powerhouse test operations. 
Methods will generally follow those used in Skagit River fry stranding studies 
(Stober aJ, 1981 and 1982). Sections o f  stream bank below the powerhouse, 
which are representative o f  the lower river and potential problem areas, will 
be selected for field checking. "Hot spots", areas where fish are known to 
concentrate, will be selected for field observation of stranding, recognizing 
that such definition and selection does not mean "representative" of the 
entire river. About three to five sites are expected to be chosen. These 
areas should be field checked and accepted by the agencies prior to start o f  
testing. 

Specific test design criteria include at least the following: 

Tests should target on species; this will mean scheduling at 
different times of year for different species - steelhead and 
chinooklcoho. 



Both day and night sampling may be needed. 

Electroshocking will be conducted on "off-days" between ramp tests. 

Peak fry emergence times need to be identified for each species. 
Tests should be scheduled for peak fry stranding periods. 

Variable ramp rates will be tested related to the downstream area 
variable response to different flow reductions. 

Each down ramp level to be tested will be conducted on a different 
day. 

A load rejection shutdown from (maximum to zero discharge) will be 
conducted. 

The number of design criteria and variability possible suggest the need 
to develop a master schedule or matrix depicting the scope and timing of ramp 
rate testing. 

Temporary staff gages will be established to determine the relative 
degree of change in water surface elevation in representative downstream 
juvenile rearing areas. Presumably, the 6-inch-per-hour ramping rate at the 
powerhouse gage will be a lesser rate in most downstream areas. Streambed 
exposurelinundation zones created by flow fluctuations will be measured. Fish 
stranding is a function of the shape of a gravel bar or channel configuration. 

More tests will be required when the test schedule in Table V-2 is 
completed. Another rate or range of rates will be developed based on the 
results of the initial test. Flexibility is sought in ramping rates for both 
operational and fish protection advantages. Hence, a series of tests may be 
necessary to establish variable ramping rates. 

Once project operation testing for this purpose commences (reduction of 
discharge) field teams will survey back and forth between high and low water 
lines from one end of a designated streambank section to the other and back 
again. Observers will only collect fry which are visible. Substrate material 
will not be moved. Observation crews will consist of two persons per stream 
section and will begin immediately following a scheduled downramp test to 
prevent loss (if any) of fry. In order to determine fry abundance, a two 
hundred foot section along each study area will be electrofished to 
approximately 1.5 feet deep during the afternoon prior to each downramp test. 
Using these methods a relative index of stranding during each test will be 
estimated. 

Relationships between ramping rates and fry stranding possibly may not 
be apparent or statistically significant due to sampling methods andlor 
expected large daily or hourly fry abundance variation among or within study 
sites (Stober fi 1981). Consequently, results of the field observations of 
ramping rates and strandingldewatering may be the most reliable means of 
assessing the situation. Prior to commencement of testing, a pre-test meeting 
will be held for all observers to review the schedule and assignments. After 
test operations, field observers will reassemble to present and discuss 
results with the study manager. 



During initial project start-up and testing the relationship of flow t o  
river stage will be established through the new gaging station imnediately 
downstream from the powerhouse and temporary staff gages. Surveys may be made 
downstream t o  establish time o f  travel from powerhouse t o  specific points and 
corresponding changes in water surface elevations due t o  changes in powerhouse 
discharge rate. The variable effect o f  daylight will be evaluated by testing 
during both day and night hours. 

Based upon project operational criteria and characteristics described 
earlier the proposed discharge test flows and schedule is presented in Table 
V-2 .  Results o f  the proposed operational test schedule will determine the 
need for either reruns or revised ramping rate testing at either higher o r  
lower rates. An interval o f  at least two days will take place between tests 
in order t o  minimize potential effects o f  consecutive-day testing. This 
testing is proposed for months when young fish will be in the river. Thus, 
sometime during the months o f  April through July 1984 the tests will be held, 
subject to manpower schedule coordination with the Joint Agencies for their 
participation. 

After ramp rate testing, a report will be prepared and submitted t o  the 
Joint Agencies for review and comment. Following that a report will be 
prepared for submittal t o  the FERC. 



TABLE V-2 

SULTAN PROJECT PROPOSED OPERATIONAL 

TEST SCHEDULE FOR RAMPING RATEIFISH STUDY 

Mode 

F u l l  power ( b o t h  P e l t o n s  
and one or b o t h  F r a n c i s  
u n i t s ) *  

Reduce o p e r a t i o n  o f  1 
P e l t o n  u n i t .  

Cont inue t o  reduce 
o p e r a t i o n :  Shutdown 
1 P e l t o n  u n i t  and 
s t a r t  r e d u c i n g  ops o f  
t h e  second u n i t .  

Cont inue reduced o p e r a t i o n  
toward shutdown. 

Shutdown o f  second 
Pel t o n  u n i t .  

D ischarge  
Schedule 

1.300 c f s  

1 ,300 to  
900 c f s  

900 to  500 
c f s  ( a t  
650 c f s  
1 u n i t  w i l l  
be shutdown) 

500 t o  
130 c f s  

130 c f s  t o  
0 c f s  

Stream F low 
C o n d i t i o n  

Minimum f i s h  
f l o w  s t a t e  
p l u s  l o c a l  
i n f l o w s  

same 

same 

same 

same 

- Test*. 

Check t e s t  
a reas  

6 " I h r .  observe  
t e s t  areas 

same 

A t  r a t e  
e q u i v a l e n t  to  
6 " I h r .  

T r a n s i t i o n  
f r o m  l i m i t i n g  
equipment f l o w  
v a l v e  t o  z e r o  
w i l l  be 
de te rm ined  by  
e q u i  pment 
capabi  1 i t y  . * * *  

Reduced power ( c o m b i n a t i o n  85 to  340 c f s  same Check t e s t  
o f  1 P e l t o n  and 1 F r a n c i s  range to  areas * * * *  
u n i t ) .  0 c f s  

Reduce P e l t o n  o p e r a t i o n  340 to  130 
to  0 c f s  

6 " I h r ;  observe  
t e s t  areas'*'* 

Number o f  F r a n c i s  u n i t s  on l i n e  w i l l  be de te rm ined  by  E v e r e t t  and f i s h  
f l o w  r e q u i r e m e n t s  d u r i n g  t e s t  p e r i o d .  

Tests to  be conducted d u r i n g  day and n i g h t  hours  

T o t a l  t e s t  t i m e  w i l l  be 3 hours  p l u s .  The t i m e  o v e r  3 hours  w i l l  be 
determined by  equipment c a p a b i l i t y  a t  l i m i t i n g  v a l u e  i m m e d i a t e l y  p r i o r  to  
complete shutdown. 

T o t a l  t e s t  t i m e  shou ld  be about  1 h o u r .  



V I .  FISH PASSAGE (POWERHOUSE BERM) STUDY 

Th is  s t u d y  w i l l  be conducted t o  de te rm ine  whether or n o t  t h e  powerhouse 
berm f a c i l i t a t e s  success fu l  upst ream m i g r a t i o n  o f  anadromous f i s h  p a s t  t h e  
t a i l r a c e  a rea .  A l s o  f i s h  e n t r y  ( i f  any) i n t o  t h e  powerhouse d r a f t  t u b e s  and 
subsequent e f f e c t s  w i l l  be determined.  

The success o f  upstream a t t r a c t i o n  o f  m i g r a t i n g  f i s h  p a s t  t h e  powerhouse 
t a i l r a c e  w i l l  be documented by v i s u a l  o b s e r v a t i o n  and spawner su rveys .  
Behav ior  o f  upstream-migrant  f i s h e s  w i l l  be observed i n  t h e  t a i l r a c e  p o o l  and 
below t h e  berm and as these f i s h  approach t h e  berm passageway. O b s e r v a t i o n s  
w i l l  be made v i s u a l l y  and p h o t o g r a p h i c a l l y  from t h e  s t ream bank, berm and 
powerhouse t o p  deck.  Evidence o f  r e t a r d e d  movement th rough  t h e  t a i l r a c e  a reas  
would i n c l u d e  t h e  presence o f  schoo ls  o f  f i s h  headed i n t o  t h e  f l o w s  i s s u i n g  
f rom t h e  d r a f t  t u b e s ,  and t e n t a t i v e  movements o f  i n d i v i d u a l  f i s h  i n t o  t h e s e  
f l o w s  and o u t  a g a i n .  These o b s e r v a t i o n s  can p r o b a b l y  bes t  be accomp l i shed  
f rom t h e  powerhouse deck. Spawner r i v e r  use upst ream of t h e  powerhouse w i l l  
be compared t o  s i m i l a r  reco rds  f o r  p r e v i o u s  y e a r s .  

Spawner use o f  t h e  r i v e r  upst ream w i l l  be compared w i t h  s i m i l a r  r e c o r d s  
for p r e v i o u s  y e a r s .  Comparisons w i l l  be made o f  p r e - p r o j e c t  and o p e r a t i o n a l  
spawning o f  t h e  same spec ies  downstream o f  t h e  powerhouse i n  o r d e r  t o  
a s c e r t a i n  t h e  degree to  which ba lance o f  usage between upstream and downstream 
areas i s  ma in ta ined .  Salmon spawning surveys w i l l  be conducted on  foot; 
a e r i a l  r e d d  coun ts  w i l l  assess s tee lhead  d i s t r i b u t i o n .  These a r e  t h e  methods 
used i n  p a s t  r e p o r t e d  surveys.  

Pho tog raph ic  documentat ion of t h e  berm s t r u c t u r e  from an e s t a b l i s h e d  
r e f e r e n c e  p o i n t  w i l l  be conducted t o  r e c o r d  t h e  d i f f e r e n t  f l o w l s p i l l  
c o n d i t i o n s  t h r o u g h  t h e  berm passageway. 

F i e l d  s t u d i e s  w i l l  be conducted between September 1984 and May 1985. 
The J o i n t  Agencies w i l l  be adv ised  o f  t h e  f i e l d  work schedule f o r  t h e i r  
p o t e n t i a l  p a r t i c i p a t i o n ,  i f  they  choose t o  do so. A r e p o r t  w i l l  be comple ted 
i n  1985 a f t e r  f i e l d  o b s e r v a t i o n s  a r e  t r a n s m i t t e d  to  t h e  J o i n t  Agenc ies  fo r  
r e v i e w  and comment. F o l l o w i n g  t h a t ,  a  r e p o r t  w i l l  be prepared for s u b m i t t a l  
t o  t h e  FERC. 

P r i o r  t o  implement ing t h e  proposed v i s u a l  method t h e  D i s t r i c t  w i l l  
i n i t i a t e  s teps  on a l t e r n a t i v e  s t u d y  p lans lmethods  i n  t h e  even t  t h a t  v i s u a l  
o b s e r v a t i o n  i s  i n e f f e c t i v e  ( f i s h  b e h a v i o r  i s  unobservab le  due to  c o n d i t i o n s  
c r e a t e d  by  t u r b i d i t y ,  flow t u r b u l e n c e ,  a  comb ina t ion  o f  these o r  o t h e r  
f a c t o r s ) .  These s t u d i e s  o r  methods c o u l d  i n c l u d e  e i t h e r  t r a p p i n g ,  t a g g i n g  and 
e l e c t r o n i c  m o n i t o r i n g ,  sonar b a r r i e r  m o n i t o r i n g ,  sc reen ing  o f  t a i l r a c e s ,  a  
c o n b i n a t i o n  o f  these o r  o t h e r  a l t e r n a t i v e s .  The a l t e r n a t i v e s ,  i f  s e l e c t e d ,  
w i l l  be a v a i l a b l e  t o  immediate imp lementa t ion .  The J o i n t  Agencies w i l l  be 
c o n s u l t e d  p r i o r  t o  f i n a l  s e l e c t i o n .  



V I I .  RIVER TEMPERATURE STUDY 

Resu l t s  o f  tempera tu re  and t u r b i d i t y  s i m u l a t i o n  s t u d i e s  i n d i c a t e  t h a t  
water temperatures  i n  t h e  S u l t a n  R i v e r  be low t h e  powerhouse would be g e n e r a l l y  
lower  than h i s t o r i c a l  temperatures  f r o m  May th rough  September o f  each y e a r  
(PUD, 1981). Lower wa te r  tempera tu res ,  i f  t h e y  o c c u r r e d ,  would  i n h i b i t  g r o w t h  
o f  a n a d r m u s  f i s h  and reduce t h e i r  s u r v i v a l  r a t e .  Consequent ly ,  an 
a d j u s t a b l e  i n t a k e  s t r u c t u r e  has been c o n s t r u c t e d  t o  a l l o w  w i t h d r a w a l  o f  wa te r  
f rom d i f f e r e n t  depths  o f  t h e  r e s e r v o i r  (Spada Lake) .  T h i s  v a r i a b l e  w i t h d r a w a l  
depth  c a p a b i l i t y  shou ld  p r o v i d e  wa te r  temperatures  n e a r l y  e q u i v a l e n t  t o  
e x i s t i n g  c o n d i t i o n s .  The tempera tu re  o f  combined f i s h w a t e r  r e t u r n  f l o w s  and 
r i v e r  f l o w s  p a s s i n g  t h e  d i v e r s i o n  dam w i l l  be c o o r d i n a t e d  to  t h e  f u l l e s t  
e x t e n t  p o s s i b l e ,  t h e  mon th ly  mean o f  temperatures  reco rded  a t  t h e  d i v e r s i o n  
dam for years  1969-1979, and a l s o  rema in  w i t h i n  t h e  reco rded  minimum-maximum 
temperature  range.  

New r i v e r  gag ing  s t a t i o n s  have been c o n s t r u c t e d  i n  t h e  immediate 
v i c i n i t y  below bo th  t h e  d i v e r s i o n  dam and t h e  powerhouse t o  measure f l o w s  i n  
t h e  r i v e r .  Cont inuous m o n i t o r i n g  o f  r i v e r  and p r o j e c t  f l o w s  w i l l  be p r o v i d e d  
by these f a c i l i t i e s .  [These s t a t i o n s  were c o n s t r u c t e d  for t h e  D i s t r i c t  b y  t h e  
U.S. Geo log ica l  Survey.  They w i l l  be equipped and m a i n t a i n e d  i n i t i a l l y  b y  t h e  
USGS.1 Annual r e p o r t s  o f  water  tempera tu re  reco rded  a t  t h e  new g a g i n g  
s t a t i o n s  w i l l  be p repared  and p r o v i d e d  t o  t h e  J o i n t  Agencies and t h e  FERC. 

The p r o j e c t  o p e r a t o r  has a l s o  agreed t o  n o t i f y  t h e  J o i n t  Agenc ies  o f  
d e v i a t i o n s  from the  minimum-maximum tempera tu re  range whenever such d e v i a t i o n s  
occur  f o r  more than one m o n i t o r i n g  p e r i o d .  The m o n i t o r i n g  p e r i o d  i s  d e f i n e d  
as d a i l y .  Temperature d a t a  w i l l  be reco rded  th rough  t h e  p r o j e c t  o p e r a t i o n a l  
sens ing equipment and logged e v e r y  hour  for back-up purposes.  R e p o r t i n g  by  
t h e  D i s t r i c t  to  t h e  J o i n t  Agencies w i l l  be q u a r t e r l y  ( c o v e r  th ree-month  
p e r i o d s )  p r e s e n t i n g  d a i l y  minimum, maximum and mean tempera tu re .  Temperature 
va lues should be w i t h i n  t h e  mon th ly  range .  
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AGREEMENT 

THIS AGREEMENT made and en t e red  i n t o  t h i s  day 

of September, 1983, by and between PUBLIC UTILITY DISTRICT 

NO. 1 OF SNOHOMISH COUNTY, h e r e i n a f t e r  c a l l e d  t h e  " D i s t r i c t , "  

and THE TULALIP TRIBES, and THE STATE OF WASHINGTON DEPART- 

MENT OF FISHERIES, h e r e i n a f t e r  c a l l e d  "Tribes-WDF," 

W I T N E S S E T H :  

WHEREAS, h e r e t o f o r e ,  to -wi t :  on t h e  day o f  

, 19 - , t h e  p a r t i e s ,  t o g e t h e r  w i th  o t h e r  f i s h  

agenc ies ,  e n t e r e d  i n t o  an Agreement des igna ted  J o i n t  Agency 

Agreement: and 

WHEREAS, s a i d  J o i n t  Agency Agreement provided f o r  

c e r t a i n  sed imenta t ion  s t u d i e s  i n  t h e  Su l t an  River f o r  t h e  

b e n e f i t  of t h e  p a r t i e s  and t h e  S u l t a n  P r o j e c t ;  and 

WHEREAS, t h e s e  p a r t i e s  d e s i r e  t o  c l a r i f y  c e r t a i n  

ques t ions  t h a t  have been r a i s e d  p e r t a i n i n g  t o  such J o i n t  

Agency Agreement a s  t o  t h e  m a t t e r  of sed imenta t ion  s t u d i e s :  

and 

WHEREAS, correspondence has  passed between t h e  

p a r t i e s ,  namely t h e  fol lowing l e t t e r s :  (1) L e t t e r  of 

Department of F i s h e r i e s  t o  W .  G .  Hulber t ,  Jr . ,  da t ed  

September 2,  1983: ( 2 )  L e t t e r  f r o m  Hulber t  t o  t h e  Depart-  

ment of F i s h e r i e s  dated September 9 ,  1983; ( 3 )  L e t t e r  from 

B e l l  h Ingram t o  Parker Williams, da ted  September 9, 1983: 

( 4 )  L e t t e r  f r o n  Be l l  h Ingram t o  Kenneth F.  Plumb, S e c r e t a r y  
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of FERC, d a t e d  September  9, 1983; and  ( 5 )  L e t t e r  from 

T u l a l i p  T r i b e s  t o  R. F. V ine ,  d a t e d  September  1 2 ,  1983;  

a n d  

WHEREAS, f u r t h e r  and i n  a d d i t i o n ,  c e r t a i n  c o n f e r e n c e s  

h a v e  been  h e l d  be tween t h e  par t ies ,  and the p a r t i e s  d e s i r e  

t o  s e t t l e  a l l  matters p e r t a i n i n g  t o  t h e  t i m e s  and f r e q u e n c y  

of s e d i m e n t a t i o n  s t u d i e s :  

NOW, THEREFORE, I T  I S  HEREBY COVENANTED AND AGREED 

a s  f o l l o w s :  

1. Tribes-WDF a g r e e  t h a t  t h e y  w i l l  make a  sed imen ta -  

t i o n  s t u d y  i n  t h e  S u l t a n  R i v e r  i n  t h e  F a l l  o f  1983 s i m i l a r  

t o  t h e  s t u d y  made by t h e  D i s t r i c t  i n  t h e  S p r i n g  o f  1982.  

2. Tribes-WDF w i l l  pay  t h e  costs and expenses  o f  

a l l  p e r s o n n e l  t a k i n g  t h e  samples  and t h e  expenses  o f  

a n a l y s i s  o f  t h e  samples  f o r  s a i d  s e d i m e n t a t i o n  s t u d i e s ,  a n d  

t h e  D i s t r i c t  a g r e e s  t o  l end  i t s  equipment  n e c e s s a r y  f o r  

s a i d  s t u d i e s  t o  Tribes-WDF w i t h o u t  c o s t .  A s e p a r a t e  l i s t  

of equipment  w i l l  b e  f u r n i s h e d  and d e l i v e r e d  t o  Tribes-WDF 

a t  or a b o u t  t h e  t i m e  o f  e x e c u t i o n  of t h i s  Agreement,  a n d  

s a i d  equipment  w i l l  be  used  i n  a  r e a s o n a b l e  and p r o p e r  

manner and w i l l  be r e t u r n e d  a s  soon a s  s a i d  s t u 3 l e s  a r e  

comple t ed ,  r e a s o n a b l e  wear and t e a r  e x c e p t e d .  

3. The D i s , t r i c t  agree!; t h a t  i t  w i l l  mast. sedimenta-  

t i o n  s t u d i e s  i n  t h e  S u l t a n  R i v e r  s u b s t a n t i a l l y  6s done i n  

t h e  S p r i n g  o f  1982 i n  t h e  S p r i n g  o f  1984 and a g a i n  t h r e e  

y e a r s  a f t e r  commt.?r,c:ement of  o p e r a t i o n ,  wY.ich i ?  e s t i m a t e d  
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t o  be i n  t h e  Sp r ing  o f  1987, and t h e  Distr ic t  w i l l  pay a l l  costs 

of such s t u d i e s  i nc lud ing  u s e  of i t s  own equipment and f o r  a l l  

personqel  and a n a l y s i s  f o r  t h e  purpose o f  completing such s t u d i e s .  

4. Tribes-WDF may, a t  t h e i r  op t ion ,  make s i m i l a r  s t u d i e s  

i n  t h e  F a l l  of  1984 and i n  t h e  F a l l  of 1986 and, aga in ,  w i l l  pay 

a l l  expenses of such s t u d i e s  i nc lud ing  c o s t s  of a n a l y s i s  i n  t h e  

manner above s e t  f o r t h ,  and t h e  Dis t r ic t  w i l l  p rov ide  t h e  s a i d  

equipment wi thout  c o s t ,  i n  t h e  manner a s  above s e t  f o r t h .  

5.  There a r e  o t h e r  p a r t i e s  t o  s a i d  J o i n t  Agency Agreement 

who, because of t ime,  have not  been a t  t h i s  d a t e  con tac t ed  by t h e  

p a r t i e s  t o  t h i s  Agreement, bu t  t h e  District  and t h e  Tribes-WDF 

agree  t o  a t t empt  t o  o b t a i n  t h e  consent  of such o t h e r  p a r t i e s  t o  

t h i s  Agreement a s  soon a s  p o s s i b l e .  

6. A copy o f  t h i s  agreement w i l l  be s e n t  t o  t h e  Federa l  

Energy Regulatory Commission acknowledging t h a t  t h e  i s s u e s  a s  t o  

time and frequency of sed imenta t ion  s t u d i e s ,  i n  t h e  above-referred- 

t o  l e t t e r s ,  have been s e t t l e d  between t h e s e  p a r t i e s .  

DATED t h i s  day of , 1983. - 

PUBLIC UTILITY DISTRICT 
NO. 1 OF SNOHOMISH COUNTY 

T U W I P  TRIBES OF WASHINGTON 

By: BY 

WASHINGTON STATE DEPARTMENT 
OF FISHERIES 
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