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M r .  Robert  Gerke 
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Gentlemen: 

R E :  Jackson P r o j e c t  - FERC #2157 
A d u l t  F i s h  Passage (Powerhouse Berm) Study 

1989 Win te r - run  S tee lhead  T r o u t  Spawninq Ground Survey 

On March 2 7 ,  1989. we a d v i s e d  you  t h a t  w i t h  c o n s u l t a n t  a s s i s t a n c e  t h e  
D i s t r i c t  was c o n d u c t i n g  a n o t h e r  su rvey  on w i n t e r - r u n  s t e e l h e a d  t r o u t  spawning 
(PUD-18260). The r e p o r t  on t h e  r e s u l t s  o f  t h e  1989 s t e e l h e a d  spawning survey 
on the  Su l tan  R i v e r  i s  t r a n s m i t t e d  h e r e w i t h  f o r  y o u r  r e v i e w .  

The average d a i l y  r i v e r  f l o w  was moderate t o  low d u r i n g  t h e  1989 
s tee lhead spawning season, b u t  powerhouse f l o w s  g e n e r a l l y  were g r e a t e r  than  
507. o f  t o t a l  f l ows  d u r i n g  A p r i l ,  May and June. Power g e n e r a t i o n  d u r i n g  t h e  
m i g r a t i n g  seascn/survey p e r i o d  (March-June) was s l i g h t l y  above average 
(152,888 MWh vs 138,000 MWh), based on t h e  p r o j e c t ' s  o p e r a t i n g  s i m u l a t i o n  
model. A p r i l  was a  "wet month" w i t h  g e n e r a t i o n  more t h a n  t w i c e  t h e  average 
w h i l e  the o t h e r  months were be low average.  A p r i l  a l s o  had t h e  h i g h e s t  f l ows  
d u r i n g  the survey p e r i o d  as w e l l  as t h e  h i g h e s t  p r o p o r t i o n  o f  powerhouse 
f l o w s .  There fo re ,  the  h i g h  powerhouse f l o w s  observed i n  A p r i l  p r o v i d e d  a good 
t e s t  o f  f i s h  berm e f f e c t i v e n e s s  a t  a t t r a c t i n g  f i s h  and a i d i n g  t h e i r  upstream 
m i g r a t i o n .  

Your r e v i e w  a t t e n t i o n  i s  d i r e c t e d  t o  t h e  f o l l o w i n g  i t ems  i n  the  1989 
s tee lhead spawning su rvey  r e p o r t  a t t a c h e d :  

1 A c c e p t a b i l i t y  o f  t h e  1989 su rvey  and r e p o r t ;  and 
2) The need t o  conduc t  t h e  t h i r d  su rvey  i n  t h e  c u r r e n t  s e r i e s  

o f  t h r e e .  



L e t t e r  t o  J o i n t  Agencies -2- August 24, 1989 

Please submi t  your  r e v i e w  comments, i f  a n L  t o  t h e  D i s t r i c t  no l a t e r  
than t h i r t v  (30) days a f t e r  r e c e i ~ t  o f  t h i s  l e t t e r  and a t t a c h e d  r e p o r t .  Bear 
i n  mind t h a t  t h i s  s tudy  r e p o r t ,  as p a r t  o f  t h e  a d u l t  f i s h  passage s tudy .  i s  
needed by t h e  D i s t r i c t  t o  send t o  t h e  Federa l  Energy Regu la to ry  Commission f o r  
i t s  e v a l u a t i o n  o f  t h e  proposed r e v i s e d  r e s e r v o i r  o p e r a t i n g  p l a n  under L icense 
A r t i c l e  57 .  Your coopera t ion  i n  a s s i s t i n g  us by  c o m p l e t i n g  a t i m e l y  r e v i e w  
would be apprec ia ted .  

Very  t r u l y  y o u r s .  

?. Haner, D i r e c t o r  
' E n g i n e e r i n g  and Power Supply ., ; 

Attachment 
JDM:vr 
cc :  B e l l  & Ingram 

Dr .  Weitkamp, Paramet r i x ,  I n c .  
Cashel 1 .  FERC ( w l o  a t tachment )  
M a r t i n ,  FERC ( w l o  a t tachment )  
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P a m  5 5 ,  Di~cussion 

Ch inook  Paasaqe 

A s  i n d i c a t e d  i n  F i q u r e  10. paqc  35.  t h e  c h i n o o k  o b s e r v a t i o n s  
o c c u r i c d  d u r i n g  n p e r i o d  o f  v e r y  l o w  p o w r h o u s e  d i s c h o q e s  130-70 c f s  
+ I .  Theso d i s c h a r g e s  r e p r e s e n t e d  o n l y  15 t o  40 p e r c e n t  o f  t o t a l  
y l o v .  What w i l l  n o r m a l  p o w e r h o u r o  d i s c h a r g e  b e  d u r i n g  a n o r m a l  o r  G 
v e t  w a t e r  y e a r  d u r i n g  t h i s  p e r i o d 7  T h i s  e v a l u a t i o n  may need 0 
r e p e a t i n g  w i t h  more normal powerhouse  l 1 . c .  h i g h c r l  d l r c h a r g e s  s i n c e  
m i g r a t i o n  d e l a y s  w o u l d  n o t  n o r m a l l y  be e x p e c t e d  a t  t h o  f l o v  s p l i t s  
o b s e r v e d .  

Paqe 5 6 ,  o a r a q r a o h  1 .  I t ' s  i n d i c a t e d  t h a t  " P o w c r h a u ~ c  d i r c h a r q c  
r e p r e s e n t e d  o n l y  15 t c  50 p e r c e n t  o f  t h e  t o t a l  f l o v ,  . , . ' 
l l o v e v e r .  t h e  maximum p e r c e n t a g e  o f  powerhouse d i s c h a r q c  t h a t  w e  c a n @  
c a l c u l a t e  f r o m  F i g u r e  1 0 .  page  15 i s  a p p r a x i m a t c l y  40 p e r c e n t .  T h i s  
Occurrcd d u r i n g  t h e  f i r g t  p o r t  o f  Sep tcmhar  v h c n  powerhouse  
d i s c h a r g e  w a s  about 70 c f a  and t o t a l  f l o w  a b o u t  180  c f s .  

Pdac 5 7 ,  p d r a q r a n h  2 .  I t ' s  p u r r l i n g  why "temperature d i f f e r e n c e s  - 
a t  t h e  berm s l o t '  a r c  l f i d i c a t e d  a s  a p o s s i b l e  cause  o f  a c h i n o o k  @ r p a v n l n g  distribution s h i f t  when apparently no t e m p e r a t u r e  d a t a  w a r  
O b t z l n f d  i n  t h i s  r e q a r d .  I f  i t  i s  a u a i l a b l c ,  i t  e h o u l d  certainly he 
p r c r c n t e d  and  d i s c u s s e d  i n  t h c  r e p o r t .  

In a d d i t i o n ,  a n o t h e r  p o s s i b l c  f z c t o r  d i s c u c s e d  n r  c a u s i n g  a s p a v n i n q  
d i s t r i b v i i m  s h i f t  i s  t h e  amount of a v a i l a b l e  spawn ing  h a b i t a t  
u p s t r e d m  and d o w n s i r c r m  f r o m  t h e  paucrhousc. On page  59 ,  t h c  
s t a t e m e n t  is made t h a t  ' " R e - r e q u l a t i o n  of Sultan R i v e r  f l o w  d u e  t o  
p r o j e c t  o p e r a t i o n s  has  i t : c r cased  t h e  s p a v n i n q  a r e a  a v a i l a b l e ,  
e s p e c i a l l y  d o v n s t r e a m  from t h e  p a w e r h o u s e . '  n o w o v e r ,  no d a t a  or 
a n a l y s i s  a r e  p r e a c 8 l t c d  w h i c h  s h a v r  how r e - r e g u l a t e d  f l o w s  h r c  b e t t e r @  
f o r  t h e  l a v e r  r i v e r  r p a v n i n q  l h o b i t a t  compared t o  t h e  n a t u r a l , . ,  
p c c - ? i o j e c t  f l o v  r e g i m e .  

Pt?ge 61, n r a  r a  h  2 .  r!c a g r e e  w i t h  t h e  s t o t m c n t  t h a t  ". . . i t  
n o t ~ k % k  r i m e  t o  d e t e r m i n e  if m i t i g a t i v e  a c t i o n  i s  
* ' a r r c n t e d '  l s i c l .  

. , ~ ~  
f L r h  w r e  o f  h a t c h e r ;  b r i g i n .  few of t h e s e  f i s h .  i f  any, w o u l d  bo 
C X P E C ~ C ~  t o  n i q r n t c  P a r t  t h e  powerhouse since t h e y  v e r f  p l a n t e d  a s  
j u v c n > l e s  ,n t h e  lavcr r > v e r .  

5. The comment re fe rs  to  page 4 4 ,  but the s e n t c n c ~  mentioned l r  on 
page 48, The m i l l i n g  word l r  " d i f f e r e n t "  a r  ruggcr ted.  and 1 %  I n  thc 
I ~Y I IP~  t e x t .  

Atthough project o p r r a t l n g  r r p t r l ~ n ~ e  and data a r t  l l m l t r d ,  the D l l t r i c l  
b e l l t u ~ ~  tha t  the l n l t rpdm f low <ond l t l an  at  the poverhoulr w i l l  be 
.quite r i m l l a r  i n  mol t  years to  thdt recorded thus f a r .  That 1 1 .  the 
rtream f low range and d l r e c t  r e l ~ a ~ e l  from the p o w r  p l a n t ,  i f  any ,  w i l l  
be m a l l  1100 r f i  t o  450 c f 1 I  during the month1 o f  Augurt-September 
through mld-October. The p ro jec t  x l l l  a l x u s  b e  operated I n  a 
water -conl r rv lng mode du r lng  l r t e  rumer and e a r l y  f a l l .  the h l r t o r l c  
period o f  UIUJI 10" r a i n f a l l  and runo f f .  The on ly  two r r r e p t l a n r  to  
t h l i  " r u l e *  would be a l o $ %  o f  generat ion capaci ty  a t  the C e n t r a l \ &  
Sttam Plant  o r  from o the r  sources which are providing f i r m  power to  the 
reglonal system f o r  the D l r t r i c t ' r  %hare o f  the e l e c t r i c  power demand. 
Then. i f  water storage I n  Spada Lake permitted. the D i r t r l c t  would 
produce t o  the extent f e a i l b l e  the e q u l v a l m t  arount o f  po*er by the 
Jackion P r o j e c t .  

1.450') and r p l l l l n g  e i t h e r  ual  l l k r l y  or  occurr ing.  Then the power 
p lan t  vould be operated ro a s  t o  r t q a l n  con t ro l  o f  the r e r e r v o l r .  I n  
t h l r  w e n t .  stream f low would be vnu rua l l v  h igh  anvxav due t o  the 
p r e c ~ p i t a t i o n ~ r u n o r f  creating a  1 p i i 1  c o n > ~ t i i n .  A ~ r b ,  the p w e r  p lan t  
would be operated l o  as t o  lover  r r l e r v o l r  r a t e r  s u r f a c e  e leva t ian  
before i i t e  f a l l l e a r l y  w in te r  v l t h  expected u i u a l l y  heavier 
r a l n f a l l / r v n o f f  oe r lod l .  This cond i t i on  I s  one t h a t  need1 to  be 
analyzed (and v i i l  be) by pendlng operational r t v d i e r  t o  be conducted a1 
pa r t  o f  the f l ood  con t ro l  operation p lan  requ l red  by F l R C  Pro jec t  
License A r t i c l e  57. 

7 .  Thc 50 percent o f  povorhouie dlrcharqe t o  t o t a l  l t r eam f low occur1 
d ~ r l n g  the l a s t  p a r t  o f  October v i t h  1 dl rcharqe o f  350 c f r  i n  a t o t a l  
f l o v  01  600 i f $  (both approrlmate numbers). Thul. the POII~~OUIP 
d l r rharqe c a n t r l b u t l o n  i t  that  time 1% 58 percent as shorn a r  i l g u r c  10. 
page 35. 

8 .  The matter o f  d l f f e r e n t l i l  water temperature$ a t  the b e r m  w a r  p o r t u l a t r d  
&I I p o r r i b l e  f a c t o r  a f f e c t i n g  the upr t r ram m l g r r t l o n  o f  chlnoak.pait  
the p o ~ e r h o ~ i e .  The comen t r  on page 57 were i p e c u l a t l v t  i n  both In ten t  
and content and s l n r e  r p e r l f l c  water temperature docvmentatlon 1% 
lack lnq,  they x l l l  be t rea ted  ~ i n l l & r l y  a s  the statement about the 
ob$ervat lon o f  ~ t c ~ l h e d d  ~ r l m l n g  over the P e r m  l r t r  Z? above). They 
1111 be de leted.  F ~ r t h e r m r e ,  the most accurate r ta tcment  a r re rs lng  the 
1985 r e a r m  1 % :  "Slnce the poverhovrc war l hu tdo rn  completely durlng 
the 1985 f a l l  chlnook rpavnlng leason. there could be no opera t i ona l l y  
re la ted  upstream parrage probi rm a t  the berm". 

Specvlat lon on r a t c r  temperature arose due to  the f a c t  that  l n r t r r a m  
f l ov r  i n  the Sul tan R l v t r  were maintained du r ing  the operat ional  
ihwtdoun by r e l l a l c r  i t  Culmback Dam. Slnre thc Harr l l -Bunger  valve 1 %  
a t  the base o f  the d m .  co lder  m t e r  than normal w a s  re leared.  T h l l  
water was a few degree1 co lder  than the h l s t o r l c a l  mlnlmum r a t e r  
tmpera tv re  r a n g e .  Thus. the upltream reaches o f  the rlrer c l o r t r  t o  
Culmback Dam, such a1 tho le  above the powethoul t ,  r i p e r l e n r e d  colder 
water tpmperaturcs than reachel f u r the r  downltream, whlch b ~ n e f i t e d  from 
t rave l  tlme and thus gradual rarmlng o f  the water by r n r m c r  a l r  
tmpera tu rc r  and d l r ~ c t  l u n l l q h t .  





Me 6 4 ,  s u m m a r - n u n  S : ~ l _ h _ c f i .  The r u m m c - r , r t e e l h c a d  s t u d y  o c c u r r e d  
during p e r l a d  when t h e  poverhouw? w a s  s h u t  down most  o f  t h e  t i m e  
and r h c r c f o ~ e  c a n ' :  r e a l l y  be c a n s i d c r e d  o v a l i d  t e s t .  Thc t e s t  @ 
s h o u l d  have  o c c u r r e d  d u r i n g  more n o r m a l  p o v e r h o u s c  o p e r a t i o n s .  

In a d d i t i o n ,  r h c  f l o w  r ~ l i t  was a b o u t  109 cf.1327 c f s  l a b a v c  
p o w e r h a u r c l p o w c r h o u s c  d i s c h a r g e )  d u r i n g  t h e  t i n t o  when t h e  p o v c r h o u s g  
d i s c h a r g e  v e s  I '  C. c o o l e r  t h a n  t h e  w a t e r  c o m i n g  t h r o u g h  t h c  b e r m  

2 s l o t .  Is t n i s  a n o r m a l l y  e x p e c t c d  f l o v  z p l i t  f o r  t h i s  t:me o f  y e a r ?  
(1. I f  t h e  p e w r h o u s e  d i s c h a r g e  w i l l  n o r m a l l y  b e  even  g r c a t c r ,  t h e  
X t e m p e r a t u r e  d i f f c r e n t ~ n l  c o u l d  have  a mare s i g n i f i c a n t  i m p a c t .  Even  

C) 
3' C .  may b e  a P rab lem,  e s p e c i a l l y  if t h e  p o v ~ r h o u r e  d i s c h a r g e  i s  
l a r g e  i n  r e l a t i o n  t o  t o t a l  f l o v .  

The r e p o r t  s h o u l d  p r o v i d e  s p e c i f i c  i n f o r m a t i o n  on t h e  r a n g c s  of 
s t r e a m f l o w s  and p o v e r h o u r e  d i s c h a r g e s  n o r m a l l y  C V P E C ~ E ~  d u r i n g  t h e  0 
v a r i o u s  r e a s o n s .  P r o v i d i n g  s u c h  i n f o r m a t i o n  w o u l d  a l l o w  a r e v i e w e r  
t o  b e t t e r  e v a l u a t e  if t h e  c o n d i t i o n s  s t u d i e s  w e r e  r e p r e s e n t a t i v e  o f  
c o n d i t i q n s  w h i c h  w i l l  n o r m a l l y  occur. 

We a p p r e c i a t e  t h e  o p p o r t u n i t y  t o  comment on t h e  d r a f t  r e p o r t  and,  
p e n d i n g  r e c e i p t  o f  comments f r o m  o t h e r  f i s h e r y  i n t e r e s t s ,  b e l i e v e  
t h a t  i t  may be a p p r o p r i a t e  t o  meet  w i t h  Snohomish  PUD and  t h e  
c o n s u l t a n t  co c o n s t r u c t i v a l y  d i s c u s s  c v e r y o n c ' r  c o m e n t s  and 
COnCElnS. 0 

S i n c e r e l y ,  

WDF IB&) 
USFW ( G i n g )  
T u l a l i o  T r i b e s  15omersl 

D a l e  R .  Evans 
D i v i s i o n  C h i e f  

P a r a m e t r i c .  Xnc. I l i e i t k a m i l )  

I .  Concerning the v a l l d i t y  o f  the ctudy on lumner-run i tee lhead due l o  
p ro jec t  rhutdovn. I t  appears that  the months Of Ju l y .  Auqul t .  Ieptember 
and mid-October r l l l  ' ' ~ e l l y ' '  be low power generat ion per iadr  f o r  the 
Jackson P r o j e c t .  The three ycat r  o f  operat log r l p e r l e n r e  may not be 
d e f l n l t l v e  & I  path ye&?  "3% "Y~ULUIIIY" dry. N e v t r t h e l e t l ,  when wetter 
svmntr season$ occur ,  the p r o j e c t  v l l l  be operated to  m l n l n l z ~  r p l l l  yrk 
ronxerve  water. The exc rp t l on  ha$ been d iscus led In  16 above. 
C o n % e ~ ~ ~ n t l y .  the year o f  the study on r u m r r - r u n  r t re lhead  11985) 
appea;s t o  b e  " n o r i a l " .  except f o r - r a t e r  temperature. I n  terms o f  
p r o j e c t  o p ~ r a t l o n  ( e v e n  through the p ro jec t  Y ~ I  rhutdorn c o m p l t t e i y ) .  
and thus the tu rne r - run  rteelhead t rou t  r r r u l t l  a r t .  indeed. v a l i d  and 
r e f l e c t  expected fu tu re  condl t lons and r e r u l t s  fo r  that  rpe;le% 

11. P ro jec t  Power OPeratlon I s  determined by r e v t r a l  fac tors  such ar C l t y  o f  
Everet t  water demand and consequent requirements to  malota in  c e r t a i n  
e leva t lon r  I n  Lake Chaplain: prov id ing minimum Inr t ream f l o u r :  amount o f  
water s tored I n  Spada Lake: runo f f  l n t o  the reservo!r; the snowpati: thp 
tlme o f  year :  terms o f  power supply cont racts  i n  farce and l x h l b l t  H 
(Figure H-3) I n  the L l c rn re  Amendment App l l ca t l on  to  the ICRC Some o f  
these factors  are dependent (Interactive), rnd some are Independent 
v r r l r b l e r .  Consequently, t h r r r  a r t  lnnuncr&ble poss ib le  romblnationr 
vh lch make I t  d l f f l c u l t  t o  o r o v l d i  r r t l l a b l e  o r  reasonable r a n o e  and 

~ ~~ ~ 

fchedule f o r  powerh0~11 dil;hdlges x h l t h  might be erpsr ted during 
various seasons. General ly,  the f o l l o v l n g  schedule ml be expected, but 
the extent or dura t l on  o f  the discharge range v l l l  be determined by 
whether runo f f  conditions are 'wet". "dry" or "average". 

The discharge. except fo r  nlnlnum f lows. m y  be h i g h l y  variable and the 
du ra t l on  I r r e g u l a r  dur ing most r tasonr .  The m i d l l a t e  svmpr  t o  f a l l  
season has been, thvx f r r .  and would r t r n  t o  be the most l l t e l y  t o  b e  
c o n r l r t e n t .  The most extreme ranae * I t h  oreatest  freouentv o r  ertremes 
v l l l  m r u r  dur ing  the " I n t e r .  & % - a  year idvancrr  from r l n i e r  l n t o  
spr ing.  the I l k e l l h o o d  o f  ertremer, t h e i r  frequency and du ra t i on  
decrease. r ~ f l e c t l n g  the c l l m r t e  w i t h  I detreare I n  weather e x t r e m e s  
(heavy rainfall). However, then the rnoupatk and rnowmelt nust  be 
m t l c i p l t e d .  The combination o f  a l r  temperature, c loud cover do6 
r & l n f a I I  r l l l  determine the runof f  produced from the snowpaik. Ourlns 
the reservoir f l l l l n g  per lod,  power o p ~ r a t l o o  I s  set l o  prevent r p l l l i n g  
and t o  avo ld ( I f  poss ib le)  v ide fluctuations I n  discharge. P ro jec t  
ooerat lon r e l i e s  upan e f f e c t l ~ e  a n t l c l o a t l o n  and l n t e r ~ r e t a t l o n  o f  p iven 
cbodi t lons,  rneteorb log~cal  and hydro lob lca l  f o reca r t% i n 6  p r a j e c t l o n r  o f  
power supplyldemand. Accuracy I n  se t t l ng  power gener r t l on  r l l l  improve 
w i t h  the experience galosd from rare years o f  p r o j e c t  operation by the 
~ c h e d ~ l e r ,  Slnce the p r o j e c t  has been operated fo r  c o m e r c i a l  power 
generat lon f o r  o n l y  2 . 5  years, the f o l l o r l n g  gonera l lzed In fo rma t ion  i I 
the best 'gverr t lmate ' :  t ha t  can be presented I n  response to  the c o m e n l .  



Paqe 6 4 ,  Summer -~un  St~_l_h_ec$. T h e  s u n m e r , s t e e l h e a d  study o c c u r r c d  
d u r l n q  a P e r i o d  v h c n  the p o v e r h o u s c  w a s  s h u t  d o w n  molt o f  thc t l m c  
ond t h e r e f o r e  can't really be c o n r i d c r e d  a v a l i d  test. The t o r t  @ 
should have o c c u r r e d  d u r i n g  mare n o r m a l  p o v c r h o u r e  o p e r a t i o n s .  

I n  addition, t h e  f l o w  s p l i t  w a s  a b o u t  1 0 9  c f s / 3 2 1  cfr ( a b o v e  > po%crhoure/pauerhousa d i s c h a r g e )  d u r i n q  t h e  t i m e  w h e n  t h e  p a v s r h o u s c  
d i s c h a m e  was 3 .  C. c o o l e r  than the w a t c r  cornins t h r o u g h  t h c  berm 

U ca slat. i s  t h i s  a n o l ~ m n l l y  e x p e c t e d  f l o v  c p l j t  f o r  thir.t;me o f  y e a r ?  . ~ 

3 I f  the p o v e r h o u r c  d i r c h a k g c  v i l l  n o r m a l l y  b e  e v e n  g c e a t c r ,  t h e  
C temperature d i f f o i c n t i e l  c o u l d  h a v e  n more significant i m p a c t .  Even 
' I '  C. may b e  a o r o b l c m ,  e s D e c i a l l v  i f  t h e  o o v e r h o u s ~  d i s c h a m e  i s  

T h e  report s h o u l d  p r o v i d e  s p e c i f i c  i n f o r m a t i o n  o n  t h e  ranges of 0 s t i c a m f l o v r  a n d  p o w e r h o u s e  d i s c h a r g e s  n o r m a l l y  expected d u r i n g  t h c f 3  
v a r i o u s  seasons .  P r o v i d i n g  s u c h  i n f o r m a t i o n  would a l l o w  a r e v i e w e r  
t o  better e v a l u a t e  it t h c  c o n d i t i o n s  s t u d i e s  *ere r e p r e $ e n t a t i v e  of 
c o n d i t i o n s  w h i c h  v i l l  n o r m a l l y  Occur. 

lle a p p r e c l o t e  t h e  o p p o r t u n i t y  t o  convnent an t h e  d r a f t  r e p o r t  a n d .  
pending r e c e i p t  o f  convnents f r o m  o t h e r  f i s h e r y  interests, b e l i e v e  
that it m a y  b e  a p p r o p r i a t e  to m e e t  w i t h  S n o h o m i a h  Pun and t h e  s t u d  
conru1:ant t o  c o n r t r u c r i v c l y  d i s c u s s  e v e r y o n e ' s  c o m m e n t s  a n d  
Concerns. 

a 
S i n c e r e l y ,  

Dale n. Evans 
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W n  W'I LQ?~P c t r  

1,300 l o  750 c l r  10115 to 5/30 Used during winter t o  
o ~ t l r n l z ~  stored r d t ~ r .  In 
Spring, extent depends on 
~ n o x r e l  t. 

5/15 to 7115 Depends on rainfall: used to 
maintain or  gain r~rervolr 
elrvation durlng filling. 

200 - 100 tls 7/15 to loll5 Used to p m v l d e  lnrtream 
flow% during "dry' rearon. 

I n  s u mary. the rcheduler, xlth very few exceptlonl, mdlntains m a ~ l m v m  
rater reIe61es IapPrOXlmateIy 1300 tfsl to the rlvrr f o r  power when the 
reservolr Is In State I and 2 a 1  defined In Exhlblt H, Flgvrt H - I .  Hhen 
the reservolr is In State 3 water releaser for power vary accordinp to 
power d m a n d s  with C~nlldelatlon given to present and for~rasted 
condltlonr. Hhan the rerervolr I s  In State 4. only mlnlmum water 
rrgvlrementr art  ratisfled In terms Of dlrect dlschdrge from the 
powerhouse to the rlver. 

14. The Dlstrttt agrecI with the suggertlon lor further tonrultatlonr nod 
 propose^ that thlr sct O f  reIPOnses to NHFS cement$ be the balls for 
rwlstng the draft study report and for revievlcoment by other members  
01 th? Joint Agencler. These re5pOnrEI may be revised later alto before 
submittal to the f t R C  along vlth other rommcntslrerponser produced by 
future ronlultationr. The Olstritt detlrer to v r o d ~ c e  a n  d c ~ u r a t e  
r ~ c o r d  of c001ultdtlo01 lor the beneflt o f  the i l R C  In that agency's 
T P Y I ~ W  of the ddult fish parsage anadromour flzh mitlgatlon issue. 

IS. Rwlled ~ t u d y  report pager have been prepared roflectlng revier r o m e n t r  
by t h ~  NHFS and the i e r u l t l  of spaxnlng rurvrys conducted in the fall 
1985 and 1986. 




