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I .  I n t r o d u c t i o n

T h e  s a l m o n  a n d  s t e e l h e a d  r u n s  o f  t h e  C o l u m b i a  R i v e r  s y s t e m

p a r t i a l l y , a n d  i n  s o m e  i n s t a n c e s  e n t i r e l y ,  r e s u l t  f r o m  r e l e a s e s

o f  f i s h  f r o m  h a t c h e r y  f a c i l i t i e s  a n d  r e a r i n g  s i t e s .  A l l  o f  t h e

p r o p a g a t i o n  s t a t i o n s  i n  T a b l e  1  a r e  o p e r a t e d  b y  t h e  U S  F i s h  a n d

W i l d l i f e  S e r v i c e  a n d  b y  t h e  s t a t e s  o f  O r e g o n ,  W a s h i n g t o n ,  o r

I d a h o .  F u n d i n g  f o r  t h e s e  f a c i l i t i e s  is b y  t h e  s t a t e s  a n d  t h e

f e d e r a l  g o v e r n m e n t , p u b l i c  u t i l i t y  d i s t r i c t s ,  a n d  p r i v a t e

e l e c t r i c  u t i l i t i e s . F e d e r a l  f u n d s  a r e  p r o v i d e d  p r i m a r i l y  t o

m i t i g a t e  t h e  e f f e c t s  o f  f e d e r a l  d a m s .

B e c a u s e  t h e  f i s h  p r o p a g a t i o n  f a c i l i t i e s  a r e  s o  i m p o r t a n t  t o

a i n t a i n i n g  a n d  i n c r e a s i n g  s a l m o n  a n d  s t e e l h e a d  r u n s  i n  t h e

C o l u m b i a  R i v e r  s y s t e m  a n d  b e c a u s e b u i l d i n g  a n d  m a i n t a i n i n g  t h e

h a t c h e r i e s  is s o  c o s t l y , i t  i s  e s s e n t i a l  t h a t  b a s i c  d a t a  a r e  m a d e

a v a i l a b l e  a b o u t  f i s h  p r o d u c t i o n , q u a l i t y  a n d  q u a n t i t y  o f  w a t e r ,

c o s t  a n d  c o n d i t i o n  o f  f a c i l i t i e s , a n d  p o t e n t i a l  f o r  e x p a n s i o n .

T h e  s t a t e s  o f  O r e g o n ,  W a s h i n g t o n ,  a n d  I d a h o  a n d  t h e  U S  F i s h  a n h

W i l d l i f e  S e r v i c e  h a v e  c o l l e c t e d  m u c h  i n f o r m a t i o n  o f  t h i s  t y p e .

T h i s  r e p o r t  s u m m a r i z e s s u c h  i n f o r m a t i o n  I n  a  s i n g l e  d a t a  a r c h i v e

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

T h e  o v e r a l l  o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  c o l l e c t ,

o r g a n i z e , a n d  s u m m a r i z e  d a t a  c o n c e r n i n g  a n a d r o m o u s  f i s h  c u l t u r e

s t a t i o n s  o f  t h e  C o l u m b i a  R i v e r  s y s t e m  f o r  1 9 8 1 ,  1 9 8 2 ,  a n d  1 9 8 3

a n d  t o  c r e a t e  a  d a t a  a r c h i v e  s y s t e m  w i t h  a  m e a n s  o f  m a k i n g  t h i s

i n f o r m a t i o n  a v a i l a b l e  t o  t h e  p u b l i c .

1



I m m e d i a t e l y  a f t e r  e a c h  o f t h e  f o l l o w i n g  s p e c i f i c  o b j e c t i v e s

i s  a  r e f e r e n c e  n u m b e r  ( o r  n u m b e r s )  i n  p a r e n t h e s e s  w h i c h  r e l a t e s

e a c h  o b j e c t i v e  t o  t a s k  n u m b e r s i n  t h e  R e q u e s t  f o r  P r o p o s a l  ( K F P ) .

T h e s e  r e f e r e n c e  n u m b e r s  a l s o  a p p e a r  i n  t h e  b o d y  o f  t h i s  r e p o r t .

S p e c i f i c  o b j e c t i v e s  o f  t h e  p r o j e c t  a r e  t o :

1 .

2 .

3 .

4 .

5 .

6 .

7 .

8.

9.

1 0 .

K e v i e w  t h e  s i g n i f i c a n t l i t e r a t u r e  r e l a t i n g  t o  h a t c h e r y

p r o d u c t i o n  o f  s a l m o n  a n d  s t e e l h e a d  a n d  d i s c u s s  f a c t o r s

t h a t  c o n t r o l  f i s h  p r o d u c t i o n .  ( 1 . 1 )

D e s c r i b e  e a c h  h a t c h e r y  f a c i l i t y ,  p r e p a r e  a  s i t e  p l a n ,

a n d  r e c o r d  c u r r e n t  l e v e l  o f  p e r s o n n e l .  ( 2 . 6 ,  3 . 1 ,  3 . 4 )

K e p o r t  o n  w a t e r  q u a l i t y  a n d  q u a n t i t y  a t  e a c h  s t a t i o n .

( 2 . 4 , 2 . 4 . 1 ,  2 . 4 . 2 ,  2 . 5 )

K e p o r t  f i s h  c u l t u r e  d a t a  f o r  e a c h  s t a t i o n  f o r  1 9 8 1 - 1 9 8 3

a n d  r e c o r d  r e c e n t  a v a i l a b l e  p r o d u c t i o n  g o a l s .  ( 2 . 7 ,  3 . 2 )

K e c o r d  f i n a n c i a l  p r o f i l e s  f o r  e a c h  s t a t i o n  f o r  1 9 8 1 -

1 9 8 3 . . ( 2 . 8 )

E s t i m a t e  f u l l  p r o p a g a t i o n  p o t e n t i a l  f o r  e a c h  s t a t i o n .

( 3 . 1 ,  3 . 2 )

E s t i m a t e  c a p i t a l  a n d  o p e r a t i o n a l  c o s t s  t o  a c h i e v e  f u l l

p r o p a g a t i o n  p o t e n t i a l  a t  e a c h  s t a t i o n .  ( 3 . 1 )

K e c o r d  p u b l i s h e d  a n d  u n p u b l i s h e d  t e c h n i c a l  d o c u m e n t s

r e l a t i n g  t o  t h e  f i s h - r e a r i n g  o p e r a t i o n  a t  e a c h  s i t e .

( 1 . 0 ,  1 . 3 )

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

b y  f i s h e r y  a g e n c i e s .  ( 2 . 1 0 )

Provide a  c o m p u t e r i z e d  d a t a  a r c h i v e  o f  a l l  i n f o r m a t i o n

c o l l e c t e d  a t  e a c h  s t a t i o n  a n d  a t  a g e n c y  h e a d q u a r t e r s .

( 5 . 0 )



1.

2 .

3 .

4 .

5 .

6 .

7 .

8.

9.

10.

I l .

12.

13;

14.

15.

l b .

17.

18.

19.

20.

Facility

TABLE 1

PROPAGATION FACILITIES

REGION I (Columbia Kiver below Bonneville Dam)

Abernathy National Fish Hatchery

Alder Creek Pond

beaver  Creek Hatchery

Big Creek Fish Hatchery

Big White Salmon Kearing Pond

Bonneville Fish Hatchery

Cascade Fish Hatchery

Clackamas Hatchery

Cowlitz Salmon Hatchery

Cowlitz Trout Hatchery and

Keari ng Ponds

Deer Springs

Eagle Creek National Fish Hatchery

Elokomin Salmon Hatchery

a. Gnat Creek Fish Hatchery

b. Trojan Rearing Pond

Gobar  Pond

Grays River Salmon Hatchery

Grays Kiver Salmon Pond (Meyco Pond)

Kalama Falls Salmon llatchery

Klaskanine Fish Hatchery

Leaburg F i s h  Hatchery

Location

Longvi ew, WA

Tout le, WA

Cat hlamet , WA

Astoria, OK

Underwood, WA

Bonneville, OK

Uonnevi l  le, OK

Clackamas, OK

Salkum, WA

Winlock,  WA

Tout le , WA

Estacada, OK

Cathlanet, WA

Cla tskanie, OR

Kalarna, WA

Grays Kiver, WA

Grays Kiver, WA

KA lama, WA

Astoria, OK

Leaburg, OK

Operating agency*

us F. d w. s.

WA D. of G.

WA D. of G.

OK D.  of F. & W.

u s  F. & w. s.

OK D.  of F. d W.

OK I). of F. & w.

OK D. of I;. & W.

WA D. of F.

WA 0. of G.

WA 1). of G.

us F. & w. s.

WA Il. of Y.

OK D. of F. & W.

WA D. of G.

WA 0. of F.

WA L). of F.

WA Il. of Y.

OK 0. of F. 6 W.

OK Ll. of F. L W.

* Agency names are given in full  at the end of Table 1.
4



TABLE 1 (continued)

21 .

22 .

23.

24 .

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35 .

F a c i l i t y

Lewis River Salmon Hatchery

Lower Kalama Salmon Hatchery

Marion Forks Fish Hatchery

McKenzie Fish Hatchery

Mossyrock Trout Hatchery

a. Oxbow Fish Hatchery, Herman

Creek Rearing Pond

b. Wahkenna Rearing Pond

Roaring River Fish Hatchery

Sandy Fish Hatchery

Slcamania Trout Hatchery

a. South Santiam Fish Hatchery

b. Stayton  Rearing Ponds

c. Aumsville Pond

Speelyai Salmon Hatchery

Toutle Hatchery

Vancouver Trout Hatchery

and Rearing Pond

Washougal Salmon Hatchery

a. Willamette Fish Hatchery

b. Dexter Rearing Pond

Location

Woodland, WA

Kalama, WA

Idanha, OR

Leaburg, OR

Mossyrock, WA

Cascade Locks, OR

Operating agency

WA D. of F.

WA D. of F.

OR D. of F. & W.

OR D. of F. & W.

WA D. of G.

OR D. of F. & W.

Scio,  OR

Sandy, OR

Washougal, WA

Sweet Home, OR

OR D. of F. & W.

OR D. of F. 6 W.

WA D. of G.

OR D. of F. 7 W.

Ariel, WA

Toutle, WA

Vancouver, WA

WA D. of F.

WA D. of F.

WA D. of G.

Washougal, WA

Oakridge, OR

WA D. of F.

OR D. of F. & W.

REGION II (Columbia River between Bonneville Dam and Snake River confluence)

36. Carson National Fish Hatchery Carson, WA US F. & W. S.

37. Fall  River Fish Hatchery La Pine, OR OR D. of F. d W.

38 .  Goldendale Trout Hatchery Goldendale, WA WA D. of G.

5



TABLE 1 (continued)

39.

40 .

41.

42. Oak Springs Fish Hatchery Maupin, OR

43. Round Butte Fish Hatchery Madras, OR

44.  Spring Creek National Fish Hatchery Underwood, WA

45. Warm Springs National Fish Hatchery Warm Springs, OR

46. Willard National Fish Hatchery Cook, WA

47. Wizard Falls Fish Hatchery Camp Sherman, OR

48.

49 .

50.

51.

52.

53.

54.

55.

Facility

Irrigon Hatchery

Klickitat Salmon Hatchery

Little White Salmon National

Fish Hatchery

Locat ion  Operating agency

Irrigon, OR Ok D. of F. & W.

Glenwood, WA WA D. of F.

Cook, WA US F. & W. S.

OR D. of F. & W.

OR D. of F. & W.

US F. & W. S.

US F. & W. S.

US F. & W. S.

OR D. of F. & W.

REGION III (Columbia River System above the Snake River Confluence)

Chelan Trout Hatchery Chelan Falls, WA WA D. of G.

Entiat National Fish Hatchery Entiat, WA US F. & W. S.

Leavenworth National Fish Hatchery

a. Naches Trout Hatchery

b. Nelson Springs

Ni le  Spr ing  Hatchery

Omak Trout Hatchery

Priest Rapids Salmon Hatchery

a. Ringold  Springs Salmon Rearing

Pond

L. Rlngold Springs Steelhead

Rearing Pond

Leavenworth, WA

Naches, WA

Naches, WA

Yakima, WA

Omak, WA

Mattawa, WA

Mesa, WA

US F. & W. S.

WA D. of G.

WA D. of G.

Yakima Indian

Nation

WA D. of G.

WA D. of F.

WA D. of F.

WA D. of G.
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56.

57.

58.

59 .

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

TABLE 1 (continued)

F a c i l i t y  Location

a. Rocky Reach Channel and Annex E. Wenatchee, WA

b. Turtle Rock Rearing Pond E. Wenatchee, WA

Spokane Hatchery Spokane, WA

Washburn Island Rearing Facility Brewster, WA

Wells Salmon and Trout Hatchery Pateros, WA

Winthrop National Fish Hatchery Winthrop, WA

Yakima Trout Hatchery Yakima, WA

REGION IV (Snake River System)

Dworshak National Fish Hatchery Ahsahka, ID

Eagle Hatchery Eagle,  ID

Hagerman  National Fish Hatchery Hagerman, ID

Hagerman  State Fish Hatchery Hagerman, ID.

Hayden Creek Hatchery Lemhi, ID

Kooskia National Fish Hatchery Kooskia,  ID

Lookingglass Hatchery Elgin, OR

Lyons Ferry Salmon Hatchery Lyons Ferry, WA

Lyons Ferry Trout Hatchery Lyons Ferry, WA

McCall Hatchery McCall ,  ID

Niagara Springs Hatchery Wendell, ID

Oxbow Hatchery Oxbow, OR

Pahsimeroi Hatchery E l l i s ,  I D

Rapid River Riggins,  I D

Red River Rearing and Spawning Station Red River,ID

Sawtooth Hatchery Stanley, ID

y

WA D. of F.

WA D. of G

WA D. of G.

WA D. of G.

WA D. of F. and

WA D. of G.

US F. & W. S.

WA D. of G.

US F. & W. S.

ID D. of F. & G.

US F. & W. S.

ID D. of F. & G.

ID D. of F. & G.

US F. & W. S.

OR D. of F. & W.

WA D. of F.

WA D. of G.

ID D. of F. & G.

ID D. of F. & G.

ID D. of F. & G.

ID D. of F. & G.

ID D. of F. & G.

ID D. of F. & G.

ID D. of F. & G.



TABLE 1  ( cont inued)

F a c i l i t y  Locat ion  Operating agency

78. Tucannon Salmon and Trout Hatchery Pomeroy, WA WA D. of F. and
WA D. of G.

79. a. Wallowa Fish Hatchery Enterprise,  OR OR D. of F. & W.

b. Imnaha (Trap Acclimation) Pond

c. Little Sheep (Trap Acclimation) Pond

Operating agencies:

US F. & W. S. United States Fish and Wildlife Service

ID D. of F. 6 G. Idaho Department of Fish and Game

OR D. of F. & W. Oregon Department of Fish and Wildlife

WA D. of F. Washington Department of Fisheries

WA D. of G. Washington Department of Game
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I I . L i t e r a t u r e  r e v i e w

O v e r  t h e  p a s t  t w o  d e c a d e s ,  i n v e s t i g a t o r s  h a v e  i n t e n s i f i e d

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

t h e  C o l u m b i a  R i v e r  s y s t e m .  K l o n t z  e t  a l . ( 1 9 7 9 )  a n d  D o w n e y  a n d

K l o n t z  ( 1 9 8 1 )  p r o p o s e d  g e n e r a l  c a t e g o r i e s  o f  f a c t o r s  a f f e c t i n g

s a l m o n i d  p r o d u c t i o n  a t  f i s h - r e a r i n g  f a c i l i t i e s .  T h e  f o l l o w i n g

r e v i e w  o f  m a j o r  f a c t o r s a f f e c t i n g  h a t c h e r y  p r o d u c t i o n  i s  b a s e d  o n

t h e  D o w n e y  a n d  K l o n t z  ( 1 9 8 1 )  c a t e g o r i e s .  R e f e r e n c e s  t o  t h e

l i t e r a t u r e  a r e  p r o v i d e d  u n d e r c a t e g o r i e s  o f  p a r t i c u l a r  r e l e v a n c e  t o

t h i s  h a t c h e r y  s u r v e y  p r o j e c t .

A . F i s h

T h e  f i s h  c a t e g o r y  i n c l u d e s  f a c t o r s  t h a t  r e l a t e  d i r e c t l y  t o

t h e  r e q u i r e m e n t s  o f  t h e  o r g a n i s m .

1 . E n v i r o n m e n t a l  f a c t o r s

E n v i r o n m e n t a l  f a c t o r s  r e f e r  t o  b a s i c  p h y s i c a l  a n d  c h e m i c a l

r e q u i r e m e n t s  o f  s a l m o n i d s  s u c h  a s  s p a w n i n g  s u b s t r a t e ,  s t r e a m - f l o w

n e e d s  a t  v a r i o u s  s t a g e s  o f  d e v e l o p m e n t ,  w a t e r  q u a l i t y ,  a n d  r e a r i n g

h a b i t a t .  T h e s e  f a c t o r s , a s  t h e y  r e l a t e  t o  h a t c h e r y  p r o d u c t i o n ,  a r e

d i s c u s s e d  i n  s e c t i o n s  B ,  C ,  a n d  D .  S e e  B r e t t  ( 1 9 7 9 )  f o r  a  g e n e r a l

d i s c u s s i o n  o n  t h e  r e l a t i o n  o f  e n v i r o n m e n t a l  f a c t o r s  t o  g r o w t h .

2 . B e h a v i o r / p h y s i o l o g i c a l  f a c t o r s

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

i n c l u d e s  f e e d i n g ,  m i g r a t i n g , a n d  p r e d a t o r - p r e y  i n t e r a c t i o n s .  O f

p r i m a r y  c o n c e r n  a r e  b e h a v i o r s  t h a t  r e s u l t  f r o m  h a t c h e r y  m a n a g e m e n t

p r a c t i c e s  a n d  i n f l u e n c e  f i s h  r e t u r n s  ( s e e  S e c t i o n s  E . 1  a n d  E . 2 ) .

S a l m o n i d  p h y s i o l o g i c a l  r e s e a r c h  h a s c o n c e n t r a t e d  o n  t h e  u s e  o f  s e x

a n d  g r o w t h  h o r m o n e s  t o  i n c r e a s e  p r o d u c t i o n  ( S c h r e c k  a n d  F o w l e r  1 9 8 2
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a n d  S c h r e c k  1 9 8 2 ) .  P l a s m a  a n d  g i l l  Na+ - K+ A T P  a c t i v i t y  a n d

t h y r o i d  h o r m o n e  l e v e l s  h a v e  b e e n  u s e d  t o  p r e d i c t  r e l e a s e  t i m e s

( F o l m a r  and D i c k h o f f  1 8 9 1 ) .  D e v e l o p m e n t  o f  o s m o r e g u l a t o r y  a b i l i t y

d u r i n g  s m o l t i f i c a t i o n  a n d  s m o l t - p a r r r e v e r s a l  w a s  d i s c u s s e d  b y

Y o l m a r  e t  a l .  ( 1 9 8 2 ) .

3 . F a c t o r s  r e l a t e d  t o  f r a g i l i t y  o f  t h e  o r g a n i s m- - -

R e s e a r c h e r s  h a v e  r e c e n t l y  g i v e n  a t t e n t i o n  t o  q u a n t i f y i n g  e m b r y o

m o r t a l i t y  a n d  s e n s i t i v i t y  causedd b y  h a n d l i n g  t e c h n i q u e s  a n d  e f f e c t s

o f  i n c u b a t o r s  ( J e n s e n  a n d  A l d e r d i c e  1 9 8 3  a n d  J o h n s o n  e t  a l . 1 9 8 3 ) .

b. Wat er

The “ w a t e r ” c a t e g o r y  r e f e r s  t o  w a t e r  q u a n t i t y  ( m i n i m a l  f l o w

n e e d s  o f  h a t c h e r i e s )  a n d  q u a l i t y  ( s u c h  a s  p o l l u t a n t s , t e m p e r a t u r e ,

a n d  d i s s o l v e d  g a s e s ) .  T h i s  r e v i e w  e m p h a s i z e s  w a t e r  c h a r a c t e r i s t i c s

( q u a l i t y ) .

1 . T e m p e r a t u r e  f a c t o r s

Research o n  salmonid  s e n s i t i v i t y  t o  t e m p e r a t u r e  r a n g e s  has b e e n

r e l a t e d  t o  d i s s o l v e d  o x y g e n  a v a i l a b i l i t y  a n d  r a t e  o f  o x y g e n  u p t a k e ;

e m b r y o n i c  d e v e l o p m e n t ;  p r o t e i n , l i p i d  a n d  f a t t y  a c i d  c o m p o s i t i o n  i n

m u s c l e  t i s s u e ; f e e d i n g ;  g r o w t h ; a c c l i m a t i z a t i o n  a n d  t o l e r a n c e ; and

s u c h  f a c t o r s  a s  m o b i l i t y , a g g r e s s i o n  a n d  s t r e s s  ( A k e p s h i r e  e t  a l .

1 9 8 3 ,  brett 1952, G o f f  a n d  Y o r s y t h  1 9 7 9 ,  a n d  H e m m i n g  e t  a l .  198 2 ) .

2 . D i s s o l v e d  gases _a s  f a c t o r s

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

ammonia ,  a n d  c a r b o n i c  a c i d  a r e  f o u n d  i n  t h o s e  r e f e r e n c e s l i s t e d  i n

t h e  s e c t i o n  o n  p o l l u t i n g  f a c t o r s  ( U . 3 ) .  Many i n v e s t i g a t o r s  h a v e

s t u d i e d  d i s s o l v e d  o x y g e n  r e q u i r e m e n t s i n  r e l a t i o n  t o  t e m p e r a t u r e  a n d

t h e  c a r r y i n g  c a p a c i t i e s o f  r e a r i n g  F a c i l i t i e s . . T h e r e  h a s  b e e n
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l i t t l e  a g r e e m e n t  a m o n g  h a t c h e r y  m a n a g e r s a b o u t  t h e  o p t i m u m  c a r r y i n g

c a p a c i t y  o f  t r o u g h s  o r  p o n d s .  H a s k e l l ' s  ( 1 9 5 5 )  e q u a t i o n s  f o r

o p t i m u m  b i o m a s s  o f  b r o w n  t r o u t  p e r  v o l u m e  o f  p o n d  m a y  h a v e

o v e r l o o k e d  s e v e r a l  f a c t o r s  t h a t  i n f l u e n c e  t h e  a m o u n t  o f  w a t e r  n e e d e d

f o r  f i s h  p r o p a g a t i o n , s u c h  a s  t h e  o x y g e n  u p t a k e  o f  f i s h  a t  g i v e n

a c t i v i t y  a n d  w a t e r  t e m p e r a t u r e s .  b e a m i s h  a n d  D i c k i e  ( 1 9 6 7 )  r e p o r t e d

that o x y g e n  c o n s u m p t i o n i n c r e a s e d  wi t h  i n c r e a s e d  a c t i v i t y  a n d

t e m p e r a t u r e .  O x y g e n  u p t a k e  f o r  a c t i v e  f i s h  d e c r e a s e d  a s  a m b i e n t

o x y g e n  l e v e l s  d e c r e a s e d , a n d  a s  c a r b o n  d i o x i d e  a n d  l o a d i n g  d e n s i t y

i n c r e a s e d  ( W e l l s  1 9 3 5 ,  P r i v o n e  1 9 5 0 ,  a n d  b e a m i s h  1 9 6 4 ) .  B a s u

(1959)  d e m o n s t r a t e d  t h a t  t h e  l o g a r i t h m o f  t h e  r a t e  o f  a c t i v i t y  v s .

o x y g e n  c o n s u m p t i o n  d e c r e a s e d l i n e a r l y  w i t h  i n c r e a s e d  p a r t i a l

p r e s s u r e  o f  c a r b o n  d i o x i d e .

b u r r o w s  a n d  C o m b s  ( 1 9 6 8 )  r e p o r t e d  t h a t  p o n d  c a r r y i n g ;  c a p a c i t y

f o r  f i n g e r l i n g  c h i n o o k  s a l m o n  ( b i o m a s s  p e r  f l o w )  w a s  i n v e r s e l y

p r o p o r t i o n a l  t o  w a t e r  t e m p e r a t u r e  a n d  p r o p o r t i o n a l  t o  f i s h  s i z e .

W i l l o u g h b y  ( 1 9 6 8 ) ,  u s i n g H a s k e l l ' s  ( 1 9 5 5 )  a s s u m p t i o n ,  p r o p o s e d  t h a t

a  d a i l y  f o o d  r a t i o n  f o r  f i s h  c o u l d  b e  e s t i m a t e d  u s i n g  t h e i r  b o d y

w e i g h t  a n d  w a t e r  t e m p e r a t u r e .  T h i s  e q u a t i o n  c o u l d  t h e n  b e  u s e d  t o

c a l c u l a t e  t h e  f l o w  r e q u i r e d  f o r  a  g i v e n  f i s h  b i o m a s s .  T h e  e q u a t i o n

i n  W i l l o u g h b y  ( 1 9 6 8 )  d i d  n o t  s p e c i f y  s p e c i e s  o r  l o a d i n g  d e n s i t y .

W e s t e r s  ( 1 9 7 0 )  c o n s i d e r e d  w a t e r  e x c h a n g e i m p o r t a n t  a n d  r e p o r t e d  a n

e q u a t i o n  t h a t  r e l a t e d  f i s h  d e n s i t y  ( b i o m a s s  p e r  c u b i c  f o o t  o f

w a t e r ) , c a r r y i n g  c a p a c i t y  ( b i o m a s s  p e r  g a l l o n  p e r  m i n u t e ) ,  a n d  w a t e r

e x c h a n g e  r a t e  ( c h a n g e  p e r  h o u r ) .  W e s t e r s ’ ( 1 9 7 0 )  e q u a t i o n  a c c o u n t e d

f o r  m o s t  m a j o r  f a c t o r s  e x c e p t t h a t  a m b i e n t  o x y g e n  w a s  n o t

c o n s i d e r e d .



E q u a t i o n s  i n  E l l i o t  ( 1 9 6 9 )  f o r  t h e  o x y g e n  u p t a k e  b y  c h i n o o k

s a l m o n  s e e m e d  t o  a p p l y  o n l y  t o  t h e  w e i g h t  r a n g e  t e s t e d  ( 1 . 8 5  - 1 7 . 5

g r a m s ) .  E l l i o t  d i d  n o t  s p e c i f y  l o a d i n g  d e n s i t y ,  w h i c h  L i a o  ( 1 9 7 1 )

c o n t e n d e d  “ a f f e c t s  a c t i v i t y  l e v e l s . ”  Liao ( 1 9 7 1 )  r e p o r t e d  t h e

i n a d e q u a c y  o f  l o a d i n g  d e n s i t y  a n d  w a t e r  e x c h a n g e  r a t e s  w h e n

d e t e r m i n i n g  c a r r y i n g  c a p a c i t y “ b e c a u s e  h y d r a u l i c  p a t t e r n s  a f f e c t  t h e

o x y g e n  c o n s u m p t i o n . ”  H e  p l o t t e d  r a t e s  o f  o x y g e n  u p t a k e  a t  d i f f e r e n t

w a t e r  t e m p e r a t u r e s  vs.. f i s h  s i z e s  a n d  d e r i v e d  t h e  “ s a t u r a t e d

d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n , ” w h i c h  i s  d e p e n d e n t  u p o n  t e m p e r a t u r e

a n d  a l t i t u d e .

O t h e r  r e s e a r c h e r s  h a v e  c o n c e n t r a t e d  o n  a r t i f i c i a l  a e r a t i o n

s y s t e m s , g r o w t h  a n d  s t r e s s  d y n a m i c s  a t  v a r i o u s  a i r  s a t u r a t i o n

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

( B a i l e y  e t  a l .  1 9 8 0 , B r e t t  a n d  B l a c k b u r n  1 9 8 1 ,  C o l t  a n d  W e s t e r s

1 9 8 2 ,  a n d  Thruston  e t  a l .  1 9 8 1 ) .

3 . P o l l u t i n g  f a c t o r s- -

P o l l u t i n g  f a c t o r s  c a n  b e  n a t u r a l  ( s u c h  a s  s e d i m e n t  t r a n s p o r t

a n d  d e p o s i t i o n ,  w a t e r  h a r d n e s s , h i g h  m i n e r a l  s e e p a g e  i n t o  s t r e a m s )

o r  a s s o c i a t e d  w i t h  h u m a n  c o n t a m i n a n t s  ( a g r l c u l t r a l ,  I n d u s t r i a l ,  a n d

d o m e s t i c ) .  T h e  e f f e c t  o n  s t r e s s  a n d  g r o w t h  o f  h a t c h e r y  f i s h  w h e n

t r a n s f e r r e d  i n t o  w a t e r  o f  v a r y i n g  pH h a s  b e e n  i n v e s t i g a t e d  b y

P e t e r s o n  e t  a l .  ( 1 9 8 0 )  a n d  S a u n d e r s  e t  a l .  ( 1 9 8 3 ) .  G e n e r a l  t o x i c i t y

t e s t s  r e l a t i n g  t o  h a t c h e r y  p r o d u c t i o n  h a v e  r e c e i v e d  a t t e n t i o n  a s

w e l l  a s  i n v e s t i g a t i o n s  i n t o  a l k a l i n i t y  a n d  a m m o n i a  c o n d i t i o n s

( E i c h e r  1 9 4 6 , F i n l a y s o n  a n d  V e r r u e  1 9 8 3 ,  J o r d a n  a n d  L l o y d  1 9 6 4 ,  a n d

T h o m p s o n  a n d  Paton 1 9 7 6 ) .
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c . C o n t a i n e r - r e l a t e d  f a c t o r s

H a t c h e r y  t a n k s ,  r a c e w a y s ,  s u b s t r a t e  t y p e ,  t r a n s p o r t  t a n k s ,

w a t e r  v e l o c i t y , a n d  w a t e r  r e p l a c e m e n t  t i m e  a r e  a l l  e x a m p l e s  o f  t h i s

c a t e g o r y .

1 . C o n t a i n e r t y p e

F r y  b i o m a s s , f e e d i n g  d y n a m i c s , a n d  s u r v i v a l  h a v e  b e e n  s t u d i e d

I n  e n h a n c e d  n a t u r a l  c h a n n e l s  a n d  h a t c h e r y  c o n t a i n e r s  ( L e o n  a n d

B o n n e y  1 9 7 9  a n d  A c a r a  1 9 7 7 ) .  R e a r i n g  c a g e  a n d  s p a w n i n g  s u b s t r a t e

o p t i m i z a t i o n  w e r e  r e s e a r c h e d  b y  B a r n s  a n d  S i m p s o n  ( 1 9 7 6 ) ,  b o y d s t u n

a n d  H o p e l a i n  ( 1 9 7 7 ) ,  a n d  H i c k e y  e t  a l .  ( 1 9 7 9 ) .

2 . W a t e r

M u n d l e  a n d  T a b e r  ( 1 9 8 3 )  e x a m i n e d  t h e  e f f e c t s  o f  v a r i o u s

d i s c h a r g e  r a t e s  o n  s t e e l h e a d  smolt y i e l d .  L i t e r a t u r e  o n  w a t e r  f l o w

a n d  e x c h a n g e  r a t e  r e q u i r e m e n t s i s  r e v i e w e d  i n  t h e  f o l l o w i n g  s e c t i o n s

o n  n u t r i t i o n  a n d  h a t c h e r y  m a n a g e m e n t .

D. N u t r i t l o n

F a c t o r s  i n  t h e  “ n u t r i t i o n ”  c a t e g o r y  I n c l u d e :  1 . )  p e r c e n t  d i e t

c o m p o s i t i o n  o f  t h e  b a s i c  f o o d  g r o u p s ; 2 . )  s u p p l e m e n t s  t o  t h e

c o m m e r c i a l  d i e t s  t o  e n h a n c e  g r o w t h  a n d  s u r v i v a l ;  a n d  3 . )  h o r m o n a l

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

s a l t w a t e r  t r a n s f e r .  T h e  u l t i m a t e  g o a l  I s  i n c r e a s e d  m a r i n e  s u r v i v a l

a n d  r e t u r n s .  S a l m o n l d  c u l t u r l s t s  h a v e  d e v e l o p e d  f i s h  d i e t s  b a s e d  o n

t h e  N a t i o n a l  R e s e a r c h  C o u n c i l  ( 1 9 8 1 )  p u b l i c a t i o n .  S t i l l  m o r e  r e c e n t

r e s e a r c h  a t  h a t c h e r i e s  a n d  a c a d e m i c  I n s t i t u t i o n s  h a s  l e d  t o  I m p r o v e d

n u t r i t i o n a l  t e c h n i q u e s .
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1 . B a s i c  d i e t

M u c h  r e s e a r c h  h a s  c o n c e n t r a t e d  o n  p e r c e n t  p r o t e i n  a n d  l i p i d  a n d

o n  c a r b o h y d r a t e  q u a l i t y  I n  f i s h  d i e t s  a n d  i n  t h e  r e s u l t i n g

c o m p o s i t i o n  a n d  p e r f o r m a n c e o f  t h e  d e v e l o p i n g  f i s h . Lemm and

Hendrix ( 1 9 8 1 )  e x a m i n e d  A t l a n t i c  s a l m o n l d  g r o w t h  a n d  s u r v i v a l  f r o m

v a r l o u s  s t a r t e r  d i e t s .  F o u l e r  ( 1 9 8 0 )  r e s e a r c h e d  s t a r t e r  d i e t s  f o r

c h i n o o k  f r y  a n d  l a t e r  F o w l e r  ( 1 9 8 1 )  l o o k e d  a t  w h i c h  p r o t e i n  a n d

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

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

f o o d  c o n v e r s i o n  i n  r a i n b o w  t r o u t  w a s  s t u d i e d  b y  B r o n l e y  a n d  S m a r t

( 1 9 8 1 ) .  S t e f f e n s  ( 1 9 8 1 )  f o u n d  a  d i r e c t  r e l a t i o n  b e t w e e n  r a t i o n

a m o u n t  a n d  o x y g e n  c o n s u m p t i o n  a t v a r i o u s  t e m p e r a t u r e s  w h i l e

o b s e r v i n g  d a i l y  m e t a b o l i c  r a t e s  o f  f i n g e r l i n g  s o c k e y e .  C l a r k e ,  e t

a l .  ( 1 9 8 2 )  c o n d u c t e d  a  l o n g - t e r m  s t u d y  o f  t h e  e f f e c t s  o f  v a r y i n g  t h e

p r o t e i n - t o - l i p i d  r a t i o  i n  d r y  d i e t s  o n  coho b o d y  c o m p o s i t i o n  a n d

g r o w t h  r a t e s ; t e s t s  w e r e  p e r f o r m e d  a t  v a r i o u s  t e m p e r a t u r e s  a n d

c o m p a r e d  t o  g r o u p s  f e d  o n l y  O r e g o n  M o i s t  P e l l e t s  (OMP). M a r k e r t  e t

a l .  ( 1 9 8 4 )  f o u n d  t h a t  d r y  d i e t s  w e r e  s u i t a b l e  i n  coho c u l t u r e  i f  a

s i m i l a r  b a l a n c e  o f  n u t r i e n t s  w a s  m a i n t a i n e d  a s  w a s  f o u n d  i n  O M P .  I n

a n  a n a l y s i s  o f  v a r i o u s  t y p e s  o f  c a r b o h y d r a t e s ,  A k l y a m a  e t  a l . ( 1 9 8 2 )

f o u n d  t h a t  c h u m  s a l m o n  f r y  w e r e n o t  e f f i c i e n t  a t  u t i l i z i n g  m o r e

c o m p l e x  s u g a r s  b u t  t h a t  s i m p l e  c a r b o h y d r a t e s  s u c h  a s  g l u c o s e  w e r e

r e l a t i v e l y  w e l l  m e t a b o l i z e d .  O f  t h e  c a r b o h y d r a t e s  s t u d i e d ,

g e l a t i n i z e d  p o t a t o  s t a r c h  w a s  u t i l i z e d  t h e  b e s t .
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2 . Di e t  s u p p l e m e n t s- - -  --_---___

S u p p l e m e n t s  t o  s t a n d a r d  d i e t s  h a v e  b e e n  a  p o p u l a r  r e s e a r c h

s u b j e c t . F o w l e r  ( 1 9 9 1 )  f o u n d  b e t t e r  w e i g h t  g a i n s  i n  c h i n o o k  f r y

when c o t t o n s e e d  meal o r  b r e w e r ’ s  g r a i n s w e r e  r e p l a c e d  w i t h  h e r r i n g

meal o r  p o u l t r y / f e a t h e r  m e a l ;  a l s o , d o g f i s h  l i v e r  o i l  p r o v e d  t o  b e

e q u i v a l e n t  t o  t u n a  o i l  a s  a  l i p i d  s o u r c e .  R a p e s e e d  p r o d u c t s  o f  t h e

carlola  t y p e  w e r e  d e t e r m i n e d  t o  b e  g o o d  p r o t e i n  s u p p l e m e n t s  f o r

c h i n o o k  f r y . R a p e s e e d  p r o d u c t s  a l o n e  c o u l d  c o m p r i s e  1 3 - 1 6  p e r c e n t

o f  t h e  d i c t a r y  p r o t e i n  ( H i g g s  e t  a l . 1 9 8 2 ) . W h e n  A k i y a n a  e t  a l .

( 1 9 3 4 )  s u l l o l m e n t e d  c h u m  s a l m o n  f i s h  m e a l  w i t h  s i l k w o r m  p u p a e ,  d r i e d

beef l i v e r , and k r i l l  o r  e a r t h w o r m  p o w d e r ,  t h e y  f o u n d  t h a t  t h e

e a r t h w o r m  s u p p l e m e n t  g a v e t h e  b e s t  g r o w t h  r e s u l t s .

3 . Hormones.- . - - - -

T h e  a d d i t i o n  o f  h o r m o n e s  t o  t h e  d i e t , a s  w e l l  a s  m a n i p u l a t i o n

of n u t r i e n t  c o m p o s j t i o n s , h a s  a l t e r e d  t h e  p e r f o r m a n c e  o f  s a l m o n i d s .

f a g e r l u n d  e t  a l . ( 1 9 8 3 )  s t u d i e d  t h e  e f f e c t s  o f  e i g h t  d i e t a r y

t r e a t m e n t s  o n  j u v e n i l e  coho; t r e a t m e n t s  i n c l u d e d  v a r i o u s

c o n c e n t r a t i o n s  o f  p r o t e i n ,  l i p i d , a n d  1 7 - m e t h y l t e s t o s t e r o n e  ( M T

h o r m o n e ) .  F i s h  f e d  h i g h - d e n s i t y  l i p i d p r o t e i n s  g a i n e d  weight f a s t e r

than e i t h e r  t h o s e  f i s h  o n  l o w - d e n s i t y  l i p i d p r o t e i n s  o r  t h o s e  f i s h

f e d  with l i p i d p r o t e i n  m i x e s  f o u n d  in t r a d i t i o n a l  d i e t s .  T h e  p r o t e f  n

e f f i c i e n c y  r a t i o  w a s  i n v e r s e l y  r e l a t e d  t o  d i e t a r y  p r o t e i n  a n d

d i r e c t l y  r e l a t e d  t o  l i p i d  c o n t e n t .  T h e  a u t h o r s  c o n c l u d e d  t h a t  f o o d

c o s t s  i n  c o h o  c u l t u r e  c o u l d  b e  l o w e r e d  t h r o u g h  m a n i p u l a t i o n  o f

d i e t a r y  p r o t e i n , l i p i d , a n d  MT c o n t e n t .  MT h o r m o n e  a n d  T3 (3,5,3’-

t r i i s d o - L - t h y r o n j n e )  w e r e f o u n d  t o  e n h a n c e  g r o w t h  o f  coho i n

freshwater b u t  o n l y  T3 f a c i  l i t a t e d  s a l t w a t e r  t r a n s f e r  ( F a g e r l u n d  e t

a l . 1980, Fagerlund e t  a l . 1 9 7 9 ) .  Howeve r, , Higgs  e t  a l .  ( 1 9 8 3 )
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f o u n d  t h a t  d i e t a r y  a n d h o r m o n a l ’  t r e a t m e n t  (T3) I n  f r e s h w a t e r  d i d  n o t

i n f l u e n c e  c h i n o o k  p e r f o r m a n c e  i n  s e a w a t e r .  S t i m u l a t i o n  o f  g r o w t h  b y

Tj w a s  d e m o n s t r a t e d  w h e n  t h e  c h i n o o k ’ s  d i e t a r y  p r o t e i n  l e v e l  w a s

a r o u n d  5 0  p e r c e n t ; g r o w t h  e n h a n c e m e n t  b y  T3 w a s  p o s i t i v e l y

c o r r e l a t e d  w i t h  t h e  d i e t a r y  c o n c e n t r a t i o n  o f  c a n o l a  m e a l  a n d  T a s3

w e l l .  T h y r o i d  a n d  s t e r o i d  h o r m o n e t r e a t m e n t s  w e r e  a l s o  e x a m i n e d  b y

H i g g s  e t  a l .  ( 1 9 8 2 ) .  E x p e r i m e n t s  w i t h  s t e e l h e a d  d i e t s  s h o w e d  t h a t

d i e t  c o m p o s i t i o n  h a d  a  p r o n o u n c e d  i n f l u e n c e  o n  t h e  a n a b o l i c  e f f i c a c y

o f  T3 a n d  t h a t  T3 s t i m u l a t e s  grouth through i n c r e a s i n g  c a r b o h y d r a t e

u t i l i z a t i o n .  I n  t h y r o i d  h o r m o n e  f e e d i n g  e x p e r i m e n t s  o n  A t l a n t i c

s a l m o n , X e f s t i e  ( 1 9 8 1 )  f o u n d  t h a t  T3 w a s  b e t t e r  t h a n  T4 f o r

s a l t w a t e r  t o l e r a n c e  a n d  grouth;; h o w e v e r ,  b o t h  h o r m o n e s  c o u l d  i n d u c e

s n o l t i f i c a t i o n  i n  u n d e r y e a r l i n g s .

4 . Marine s u r v i v a l_-_

R e s e a r c h e r s  r e c o g n i z e  t h e  need t o  r e l a t e  g r o w t h  i m p r o v e m e n t  a n d

s a l t w a t e r  t r a n s f e r  t o  m a r i n e  s u r v i v a l  a n d  c o n r i b u t i o n  t o  t h e

f i s h e r y .  F o w l e r  ( 1 9 8 3 )  e x a m i n e d  g r o u t h  a n d  s u r v i v a l  o f  f r y  f a l l

c h i n o o k  s a l m o n  when d i e t a r y  p r o t e i n  a n d  e n e r g y  u t i l i z a t i o n  w e r e

m a n i p u l a t e d .  p l o t n i k o f f ,  e t  a l . ( 1 9 8 3 )  t r i e d  t o  r e l a t e  n u t r i t i o n  t o

m a r i n e  s u r v i v a l  o f  c h i n o o k  s a l m o n .  C h i n o o k  g r o w t h  a n d  f o o d ,

p r o t e i n , a n d  e n e r g y  u t i l i z a t i o n  w e r e  b e s t  f o r  f i s h  f e d  d i e t s  w i t h

h i g h  l i p i d  c o n t e n t .  T h e  b o d y  c o m p o s i t i o n  o f  w i l d  s m o t l  c o u n t e r p a r t s

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

l o w e r  p e r c e n t a g e  o f  b o d y  l i p i d  ( P l a t n i k o f f ,  e t  a l .  1 9 8 4 ) .  T h e s e

r c s e a r c h c r s  t a g g e d  a n d  r e l e a s e d  s m o l t s  o f  v a r y i n g  percentages o f

p r o t e i n  a n d  l i p i d  b o d y  c o m p o s i t i o n .  U n f o r t u n a t e l y , m a r i n e  s u r v i v a l

a n d  r e t u r n  d a t a  w e r e  i n c o m p l e t e  a t t h e  t i m e  o f  p u b l i c a t i o n .
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E . Management

M a n a g e m e n t  is a  v e r y  b r o a d  c a t e g o r y  t h a t  i n c l u d e s  a l l  r e s e a r c h

r e l a t i n g  t o  g e n e r a l  h a t c h e r y  m a n a g e m e n t  t e c h n i q u e s .  P i p e r  e t  a l .

( 1 9 8 2 )  g a v e  a n  e x t e n s i v e d e s c r i p t i o n  o f  h a t c h e r y  m a n a g e m e n t

t e c h n i q u e s .  W a s h i n g t o n  ( 1 9 8 2 )  t h o r o u g h l y  r e v i e w e d  h a t c h e r y

w w a n a g e m e n t  p r a c t i c e s  a n d  h o w  t h e s e  p r a c t i c e s  m i g h t  a f f e c t  h a t c h e r y

p r o d u c t o n .  A  f e w  k e y  f a c t o r s  t h a t  h a v e  r e c e i v e d  a t t e n t i o n  i n  t h e

r e c e n t  l i t e r a t u r e  a r e  a s  f o l l o w s .

1 . F e e d i n g  t e c h n i q u e s

S t a t l e r  ( 1 9 6 2 )  i n v e s t i g a t e d  f o o d - t o - f l e s h  c o n v e r s i o n  i n

s t e e l h e a d  t r o u t - r e a r i n g  e x p e r i m e n t s  w h e r e  s e l f  f e e d e r s  w e r e  c o m p a r e d

t o  h a n d  f e e d e r s .  A l s o  c o m p a r e d  w e r e  t w o  d i e t  t y p e s .  S e l f - f e e d i n g

w a s  m o r e  c o s t  e f f e c t i v e  a n d  f o o d - t o - f l e s h  c o n v e r s i o n  w a s  a b o u t  t w i c e

t h a t  o f  t h e  h a n d - f e d  g r o u p .

2 . F i s h s i z i n g  t e c h n i q u e s  i n  r e l a t i o n  t o  t i m e  o f- - a n d  g r a d i n g - -  .- - - - - -

r e l e a s e  a n d  d e n s i t y

T h e s e  f a c t o r s  h a v e  b e e n  g r o u p e d  t o g e t h e r  b e c a u s e  m a n y

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

d e n s i t y  i n  h a t c h e r i e s  a l o n g  w i t h  t i m i n g  o f  r e l e a s e s ,  o r  g r a d i n g

t e c h n i q u e s  w i t h  r e a r i n g  t i m e .

T i m e  o f  r e l e a s e  h a s  b e e n  i d e n t i f i e d  a s  a n  i m p o r t a n t  f a c t o r

i n f l u e n c i n g  s u r v i v a l  r a t e s o f  s a l m o n i d  r e l e a s e s  i n  t e s t  l o t s .

H a t c h e r y  f i s h  s u r v i v e d  a t  h i g h e r  r a t e s  w h e n  r e l e a s e d  a f t e r  May ( S e n n

e t  a l .  1 9 7 4 , S e i d e l  a n d  M a t h e w s  1 9 7 7 ,  a n d  B i l t o n  1 9 8 0 ,  1 9 8 1 ) .

H o w e v e r , w i l d  s a l m o n  ( p a r t i c u l a r l y  coho) m i g r a t e d  d u r i n g  t h e  f i r s t

t w o  w e e k s  o f  M a y  ( T h o m p s o n  a n d  P a u l i k  1 9 6 7 ) .  C o h o  r e l e a s e  t i m e s

d u r i n g  t h e  1 9 6 0 ’ s  w e r e  v e r y  e a r l y , b e t w e e n  N o v e m b e r  a n d  M a r c h ,  a n d
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s u r v i v a l  w a s  h i g h e r  t h e n  t h a n  i n  r e c e n t  y e a r s .  C o h o  r e l e a s e s  o f  t h e

e a r l y  1 9 6 0 ’ s  m i g r a t e d  d u r i n g  t h e  f i r s t  t w o  w e e k s  o f  M a y  (Durkln  a n d

Sims 1 9 7 5 ) .  R o t h  c a t c h  a n d  e s c a p e m e n t  f r o m  s u c h  r e l e a s e s  w e r e

f o l l o w i n g  a n  i n c r e a s i n g  t r e n d  ( B u r e a u  o f  C o m m e r c i a l  F i s h e r i e s  1 9 6 9 -

1 9 7 1 ) .  T h e  a p p a r e n t  I n f l u e n c e  o f  t i m e  o f  r e l e a s e  o n  s u r v i v a l  r a t e s

w a s  p e r h a p s  a  s y m p t o n  o f  s o m e t h i n g  t h a t  o c c u r r e d  b e f o r e  r e l e a s e .

T h e  s i z e  o f  i n d i v i d u a l  s a l m o n i d s  r e l e a s e d  f r o m  C o l u m b i a  R i v e r

h a t c h e r i e s  h a s  i n c r e a s e d  d r a m a t i c a l l y  o v e r  t h e  p a s t  t e n  y e a r s .  T h e r e

h a s  b e e n  a  g r e a t  i n c r e a s e  i n  n u m b e r s  a n d  a v e r a g e  r e l e a s e  s i z e ,  a n d  a

r e l a t i v e l y  m i n o r  i n c r e a s e  I n  t o t a l  t e a r i n g  s p a c e .  T h e  o n l y  n e w

h a t c h e r y  b u i l t  d u r i n g  t h i s  p e r i o d  w a s  o n  t h e  C o w l i t z  R i v e r  ( W h a l e

a n d  S m i t h  1 9 7 9 , a n d  S m i t h  a n d  W o l d  1 9 8 1 ) .  B e l l  ( 1 9 7 3 )  d e v e l o p e d

g u i d l i n e s  f o r  d e t e r m i n i n g  l o a d i n g  d e n s i t i e s  a t  C o l u m b i a  R i v e r

h a t c h e r i e s .

C u n n e s  ( 1 9 7 6 )  r e p o r t e d  t h e  e f f e c t s  o f  g r a d i n g  b - 7 . 5  a n d  9  m o n t h

A t l a n t i c  s a l m o n  f i n g e r l i n g s  b y  s i z e .  E a r l i e r  s e p a r a t i o n  b y  g r a d i n g

h a d  t h e  b e s t  e f f e c t  o n  g r o w t h .  T h o s e  g r a d e d  a t  l a t e r  a g e s  s h o w e d

l i t t l e  d i f f e r e n c e  in g r o w t h  r a t e  f r o m  u n g r a d e d  c o n t r o l  l o t s .  The

a d v a n t a g e s  o f  g r a d i n g  w e r e  g r e a t e r  g r o w t h  a n d  f e w e r  u n e x p l a i n e d

l o s s e s .

b u r r o w s  ( 1 9 6 9 )  i n d i c a t e d  t h a t  i n c r e a s e d  s u r v i v a l  t o  a d u l t h o o d

c o u l d  r e s u l t  f r o m  r e l e a s e d  c h i n o o k  f i n g e r l i n g s  t h a t  h a d  g r e a t e r

s t a m i n a , l a r g e r  s i z e , i n c r e a s e d  p r o t e i n  a n d  e n e r g y  r e s e r v e s ,  a n d  a

l o w e r  i n c i d e n c e  o f  d i s e a s e .  A l l  t h e s e  f a c t o r s  a r e  i n f l u e n c e d  b y

c h r o n i c  s t r e s s  r e l a t e d  t o  d e n s i t y .

F i n  e r o s i o n , i n a d e q u a t e  w e i g h t  g a i n ,  r e l a t i v e l y  l o w  p r o t e i n

c o n t e n t  i n  m u s c l e  t i s s u e , a n d  o u t b r e a k s  o f  d i s e a s e s  c a u s e d  b y  s t r e s s

m a y  b e  c o r r e l a t e d  w i t h  l o n g  r e a r i n g  time a n d  d e n s i t y  ( M o r i n g  1 9 8 2 ,
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a n d  S p e c k e r  a n d  S c h r e c k  1 9 8 0 ) .  O c e a n  s u r v i v a l  o f  s a l m o n i d s  a n d  a g e

c o m p o s i t i o n  o f  a d u l t  p o p u l a t i o n s c a n  b e  i n f l u e n c e d  b y  s i z e  s e l e c t  I o n

a t  t i m e  o f  r e l e a s e  ( F a g e r l u n d  e t  a l .  1 9 8 3 ,  a n d  K i t t e r  1 9 7 5 ) .  B i l t o n

( 1 9 7 8 ,  1 9 8 3 ) , B i l t o n  a n d  J e n k i n s o n  ( 1 9 8 0 )  a n d  B r a n n o n  e t  a l .  ( 1 9 8 2 )

e x a m i n e d  t h e  e f f e c t s  o f  t i m e  a n d  s i z e  o f  r e l e a s e  a s  a  s e p a r a t e

p r o d u c t i o n  i s s u e  f r o m  r e a r i n g  d e n s i t y  f a c t o r s .  M a h n k e n  e t  a l .

( 1 9 8 2 )  s u g g e s t e d  t h a t  t h e  c r i t i c a l  s i z e  a t  r e l e a s e  f o r  o p t i m a l  a d u l t

s u r v i v a l  a n d  r e t u r n  o f  coho s a l m o n  r e l e a s e  h a s  i n c r e a s e d .

F a l l  c h i n o o k  s a l m o n  s u r v i v a l  r a t e s , a s  d e t e r m i n e d  b y  c o m m e r c i a l

c a t c h e s  a n d  h a t c h e r y  r e t u r n s , w e r e  f o u n d  t o  b e  b e s t  i n  t h e  l a r g e s t

o f  t h r e e  s i z e  g r o u p s , a l l  o f  w h i c h  w e r e  r e l e a s e d  a t  t h e  s a m e  t i m e

( Y o w l e r  a n d  B a n k s  1 9 8 0 ) ;  F o w l e r  e t  a l .  ( 1 9 8 0 )  a l s o  d e m o n s t r a t e d  t h a t

f a l l  c h i n o o k  r e a r e d  f o r  a  l o n g e r  d u r a t i o n  a n d  t o  a  l a r g e r  s i z e

s u r v i v e d  a t  h i g h e r  r a t e s  t h a n  t h o s e  r e l e a s e d  a t  a n  e a r l i e r  t i m e  a n d

a t  a  s m a l l e r  s i z e .  B i l t o n  e t  a l . ( 1 9 8 2 )  a n a l y z e d  f o u r  r e l e a s e  t i m e s

( w i t h  t h r e e  s i z e  g r o u p s  f o r  e a c h  t i m e )  f o r  coho s a l m o n .  T h e  m a x i m u m

a d u l t  r e t u r n s  w e r e  f o r  l a r g e  j u v e n i l e s  f r o m  t h e  l a t e  r e l e a s e  g r o u p .

B l a x t e r  ( 1 9 7 5 )  r e p o r t e d  t h a t  i n t r a s p e c i f i c  s u r v i v a l  f a c t o r s

u s u a l l y  p r e d o m i n a t e  i n  h a t c h e r i e s  a n d  i n t e r s p e c i f i c  f a c t o r s  i n  t h e

n a t u r a l  e n v i r o n m e n t .  “ F i s h  d e n s i t y  i s  u l t i m a t e l y  t h e  k e y  f a c t o r  i n

b o t h  e n v i r o n m e n t s  b e c a u s e  h i g h  d e n s i t y  i n d u c e s  s t r e s s  a n d  c o m p e t i o n

f o r  f o o d  a s  w e l l  a s  e n h a n c i n g  p r e d a t i o n . ”  H e  o f f e r e d  a

g e n e r a l i z a t i o n  a b o u t  f l a t f l s h  t h a t  is p r o b a b l y  t r u e  f o r  o t h e r

f i s h e s :  “ G r o w t h  c o m p a r i s o n s  o f  w i l d  a n d  h a t c h e r y  f i s h  s t o c k s  a r e

d i f f i c u l t  b e c a u s e  o f  t h e  d e p e n d e n c e  o f  ( w i l d  f i s h )  g r o w t h  o n  f o o d

s u p p l y  a n d  f i s h  d e n s i t y . ”  O t h e r 6  h a v e  r e p o r t e d  p o o r  p e r f o r m a n c e s  b y

h a t c h e r y  s a l m o n i d s  i n  c o m p a r i n g  t h e i r  s t a m i n a  with t h a t  o f  w i l d  f i s h
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o f  t h e  s a m e  s p e c i e s  ( V i n c e n t  1 9 6 0 ,  M i l l e r  a n d  M i l e r  1 9 6 2 ,  G r e e n

1 9 6 4 , , a n d  B a r n s  1 9 6 7 ) .

B l a x t e r  ( 1 9 7 5 )  r e p o r t e d  t h a t  l o w  d e n s i t i e s  p r o d u c e d  m o r e

u n i f o r m  a n d  l a r g e r  f i s h  t h a n  h i g h  d e n s i t i e s .  S i z e  h i e r a r c h i e s  a s  a

r e s u l t  o f  h i g h  d e n s i t y  i n c r e a s e d  v a r i a n c e  i n  s i z e  a n d  c a u s e d  a n

i n c r e a s e  i n  s i z e - d e p e n d e n t  m o r t a l i t y .  B l a x t e r  l i s t e d  s y m p t o m s  o f

h i g h  d e n s i t y  a s  a b n o r m a l  p i g m e n t a t i o n ,  b i t t e n  f i n s ,  a n d  i m p a i r e d

l o c o m o t o r  p e r f o r m a n c e  I n  a d d i t i o n  t o  s i z e  h i e r a r c h i e s .

E j i k e  a n d  S c h r e c k  ( 1 9 8 0 )  s t u d i e d  t h e  e f f e c t 6  o f  d o m i n a n c e

h i e r a r c h y  o n  p a r r  coho s a l m o n .  s t r e s s  l e v e l s  w e r e  i n v e r s e l y  r e l a t e d

t o  s o c i a l  d o m i n a n c e  poei  t i o n .  T h e y  c o n c l u d e d , “ I t  i s  p l a u s i b l e  t h a t

d o m i n a n c e  s t a t u s  i s   i n v e r s e l y  r e l a t e d  t o  a  l o w - l e v e l ,  c h r o n i c  s t a t e

o f  s t r e s s  i n  t h e  f i s h , t h e  d o m i n a n t  i n d i v i d u a l  b e i n g  t h e  l e a s t

s t r e s s e d .  

F e n d e r s o n  a n d  C a r p e n t e r  ( 1 9 7 1 )  r e p o r t e d  t h a t  w i l d  s a l m o n i d s

w e r e  m o s t  a g g r e s s i v e  a t  l o w  d e n s i t i e s  w h i l e  h a t c h e r y  f i s h

a g g r e s s i v e n e s s  I n c r e a s e d  a t  i n t e r m e d i a t e  a n d  h i g h  d e n s i t y  l e v e l s .

l i  a n d  B r o l e n s o n  ( 1 9 7 7 )  f o u n d  t h a t  i n c r e a s e s  i n  m e t a b o l i c  r a t e s

o f  r a i n b o w  t r o u t  a t  h i g h e r  p o p u l a t i o n  d e n s i t i e s  w e r e  a t t r i b u t a b l e  t o

t h r e e  f a c t o r s : ( 1 )  s t a r v a t i o n ,  ( 2 )  i n c r e a s e d  s u b o r d i n a t e  f i s h

e x e r c i s e  l e v e l 6  ( d o m i n a n t  f i s h  t o o k  t h e  m o s t  s u i t a b l e  a r e a s ) ,  a n d

( 3 )  i n c r e a s e d  l e v e l s  o f  e x c i t a t i o n .  T h e  “ v a r i a n c e  o f  e n e r g e t i c

f a c t o r s  o f  r o u t i n e  m e t a b o l i s m ,  g r o w t h  r a t e ,  c o n s u m p t i o n  r a t e ,  a n d

g r o w t h  e f f i c i e n c y  t e n d e d  t o  i n c r e a s e  w i t h  d e n s i t y . ”  A l l  o f  t h e

a b o v e  w e r e  i n d i c a t o r 6  o f  I n t r a s p e c i f i c  c o m p e t i t i o n .  Dominant

i n d i v i d u a l s  g r e w  f a s t e r  a n d  c o n t a i n e d  m o r e  l i p i d s  a t  e a c h  d e n s i t y .

“ A t  h i g h e r  d e n s i t i e s , d o m i n a n c e  c o n f e r r e d  l e s s  b e n e f i t s  t h a n  w a s

o b s e r v e d  a t  l o w e r  p o p u l a t i o n  l e v e l s . ”
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R e f s i t e  a n d  K i t t e l s e n  ( 1 9 7 6 )  f o u n d  t h a t  h i g h  densities  o f

s a l m o n i d s  d e p r e s s e d  g r o w t h  r a t e  a n d “ t h a t  c o m p e n s a t o r y  g r o w t h

occured w h e n  t h e  d e n s i t i e s  w e r e  s t a n d a r d i z e d . ”  H i g h  d e n s i t y

c o n s i d e r a b l y  d e c r e a s e d  A t l a n t i c  s a l m o n  g r o w t h  r a t e s .  refsite ( 1 9 7 7 )

r e p o r t e d  s i m i l a r  f i n d i n g 6  f o r  r a i n b o w  t r o u t .  H i g h  d e n s i t y  g r o u p s

e x h i b i t e d  t h e  l o w e s t  g r o w t h  r a t e s .

W e d e a e y e r  ( 1 9 7 6 )  r e p o r t e d  t h a t  d e n s i t y  l e v e l s  g r e a t e r  t h a n  s i x

p o u n d 6  p e r  c u b i c  f o o t i n  s o f t  w a t e r  c a u s e d  s i g n i f i c a n t  i n c r e a s e  i n

s t r e s s - r e l a t e d  h o r m o n e  l e v e l s  a m o n g  p r e s m o l t  c o h o  s a l m o n .  T h i s

a b n o r m a l  c o n d i t i o n  r e q u i r e d  a t l e a s t  a  w e e k  f o r  r e c o v e r y .  Wedemeyer

r e c o m m e n d e d  d e n s i t i e s  o f  0 . 6  t o  3 . 1  p o u n d  p e r  c u b i c  f o o t  i n

d i s t r i b u t i o n  t r u c k s ,  p o n d e ,  o r  r a c e w a y  t o  m i n i m i z e  h a n d l i n g  a n d  t h e

stress o f  c r o w d i n g  i n  s o f t  w a t e r .

F a g e r l u n d  e t  a l . ( 1 9 8 3 )  c o n c l u d e d  t h a t  a t  h i g h  d e n s i t i e s ,

s m o l t i f i c a t l o n  i n  s m a l l  c o h o  s a l m o n  m a y  b e  r e t a r d e d  a n d

c o n s e q u e n t l y ,  s m a l l  f i s h  m a y  s u f f e r  t h e  g r e a t e s t  r e l a t i v e  loss  a f t e r

r e l e a s e .  S a n d e r c o c k  a n d  S t o n e  ( u n d a t e d )  r e p o r t e d  t h a t  l o w - d e n s i t y

r e l e a s e  l o t s  o f  coho survived a t  sea 1 . 8  t i m e 6  b e t t e r  t h a n  h i g h -

d e n s i t y  l o t s .  P a g e r l u n d  e t  a l . ( 1 9 7 9 )  r e p o r t e d  s i m i l a r  r e s u l t 6  i n

s t u d i e s  o f  r e a r i n g  d e n s i t y  o f  s a l m o n .  T h e s e  s t u d i e s  d e m o n s t r a t e d

t h a t  t h e  e f f e c t s  o f  c r o w d i n g  s a l m o n  d u r i n g  r e a r i n g  w e r e  s i m i l a r  t o

those m e n t i o n e d  i n  t h e  review o f  B l a x t e r  ( 1 9 7 5 ) .

A d d i t i o n a l  i n f o r m a t i o n  o n  d e n s i t y ,  r e l e a s e  t i m e ,  a n d  r e a r i n g

m e t h o d  a n d  h o w  s u c h  f a c t o r  r e l a t e  t o  h a t c h e r y  p r o d u c t i o n  c a n  b e

f o u n d  i n  B e u e r  ( 1 9 8 2 ) ,  B r e t t  e t  a l . ( 1 9 7 8 ) ,  C l a r k e  a n d  B l a c k b u r n

( 1 9 7 8 ) ,  C o r e y  ( 1 9 8 3 ) ,  E w i n g  e t  a l .  ( 1 9 8 0 ) , I w a m a  a n d  T a u t z  ( 1 9 8 1 ) ,

N l k i n m a a  e t  a l .  ( 1 9 8 3 ) ,  P a p s t  e t  a l .  ( 1 9 8 2 ) ,  a n d  S h e l b o u r n  ( 1 9 8 0 ) .
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3 . D i s e a s e  c o n t r o l

W i t h  t h e  i n c r e a s e d  r e l i a n c e  o n  h a t c h e r y - r e a r e d  s a l m o n i d s  f o r

t h e  m a i n t e n a n c e  o f  p o p u l a t i o n s , t h e  p o t e n t i a l  f o r  m a j o r  u p s e t  i n

p r o d u c t i o n  f r o m  d i s e a s e s  h a s  I n c r e a s e d .  M a n y  h a t c h e r y  d i s e a s e s  h a v e

b e e n  r e c o g n i z e d  s i n c e  t h e 1 9 3 0 ’ s  w h e n  f u r u n c u l o s i s  w a s  f i r s t

d i a g n o s e d  ( D u f f  a n d  S t e w a r t  1 9 3 3 ) .

G o u l d  a n d  W e d e m e y e r  ( u n d a t e d )  n o t e d  t h a t  t h e  m o s t  t r o u b l e s o m e

d i s e a s e s  a f f e c t i n g  b o t h  w i l d  a n d  h a t c h e r y  s t o c k s  o f  t h e  u p p e r

C o l u m b i a  K i v e r  b a s i n  f i s h  a r e  f u r u n c u l o s l s  ( A e r o m o n a s  s a l m o n l c i d a ) ,

c o l u m n a r i s  ( F l e x l b a c t o r  c o l u m n a r i s ) , g i l l  d i s e a s e s  ( p o s s i b l y  f o u r  o r

f i v e  s p e c i e s  o f  b a c t e r i a ) , b a c t e r i a l  k i d n e y  d i s e a s e  ( R e n i b a c t e r i u m

s a l m o n l n a r u m ) ,  e n t e r i c  r e d m o u t h  d i s e a s e  ( Y e r s l n i a  r u c h e r i ) ,

s a p r o l e g n i a  ( S a p r o l e g n l a  s p . ) , a n d  i n f e c t i o u s  h e m a t o p o i e t l c  n e c r o s i s

(IHN). W o o d  ( 1 9 7 4 )  s t a t e s  t h a t  t h e  m o s t  p r e v a l e n t  b a c t e r i a l

d i e e a s e s  o f  S a l m o n  a r e  f u r u n c u l o s i s , b a c t e r i a l  g i l l  d i s e a s e ,

c o l u m n a r i s , a n d  k i d n e y  d i s e a s e .  F o r  e a c h  o f  t h e s e  d i s e a s e s  h e  g i v e s

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

o p t i m u m  t e m p e r a t u r e ,  p r e v e n t i o n , a n d  t r e a t m e n t .

M a n y  f a c t o r s  c o n t r i b u t e  t o  t h e  o n s e t  a n d  d u r a t i o n  o f  d i s e a s e s .

P h y s i c a l  f e a t u r e s  s u c h  a s  c r o w d i n g ,  l o w  f l o w ,  t e m p e r a t u r e ,  a n d

c h e m i c a l  f a c t o r s  s u c h  a s  l o w  d i e s o l v e d  o x y g e n , u n - i o n i z e d  anmonia,

a n d  pH c a n  h a v e  a  s t r o n g  I n f l u e n c e o n  t h e  v i r u l e n c e  a n d  i m p a c t  o f  a n

i n f e c t i o u s  a g e n t .  W h e n  a  p a t h o g e n  is p r e s e n t  a n d  t h e  e n v i r o n m e n t  i s

f a v o r a b l e  f o r  d i s e a s e , s e r i o u s  f i s h  l o s s e s  m a y  o c c u r  ( W o o d  1 9 7 4 ) .

D i s e a s e  o r g a n i s m s  a r e  c o m m o n l y  f o u n d  i n  h a t c h e r y  w a t e r  a n d

p e r h a p s  i n  a  l a t e n t  s t a t e  i n  t h e  f i s h  t h e m s e l v e s .  G e n e r a l l y ,  i n  a

h a t c h e r y  , t h e  e n v i r o n m e n t  i s  t h e  c o n t r o l l i n g  f a c t o r  i n  d e t e r m i n i n g

w h e t h e r  a  d i s e a s e  o c c u r e s .  F o r  e x a m p l e ,  Y e r s i n i a  r u c h e r i  h a s  b e e n .
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f o u n d  I n  w i l d  s a l m o n  s t o c k s  b u t  n o t  a s  a n  e p l z o o t i c .  H o w e v e r ,  i n

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

m o r t a l i t i e s  d u e  t o  r e d m o u t h  d i s e a s e  h a v e  b e e n  r e p o r t e d  ( D u l i n  e t  a l .

1 9 7 6 ) .  S i m i l a r l y ,  c o l u m n a r l s  o c c u r s  i n  s c r a p  f i s h  w h i c h  m a y  a c t  a s

a  r e s e r v o i r .  U n d e r  c o n d i t i o n s  o f  s t r e s s  ( i . e .  w i t h  h i g h

t e m p e r a t u r e 6  a n d  h i g h  d e n s i t i e s )  m o r t a l i t i e s  i n c r e a s e  s i g n i f i c a n t l y

( B e c k e r  a n d  F u g i h a r a  1 9 7 8 ) .

D e v e l o p m e n t  o f  d i s e a s e s  w i t h i n  a  h a t c h e r y  c a n  h a v e  p r o f o u n d  a n d

i m m e d i a t e  e f f e c t s .  W o o d  ( 1 9 7 4 )  n o t e s  t h a t  e x p l o s i v e  o u t b r e a k s  o f

b a c t e r i a l  g i l l  d i s e a s e c a n  lead  t o  m o r t a l i t i e s  a s  h i g h  a s  2 0  p e r c e n t

w i t h i n  2 4  h o u r s  a n d  a s  h i g h  a s  5 0  p e r c e n t  w i t h i n  4 8  h o u r s .  K a t l i f f

e t  a l . ( 1 9 8 2 )  r e p o r t e d  9 0  p e r c e n t  m o r t a l i t y  w i t h i n  t h r e e  weeks i n

f i s n  with i n f e c t i o u s  h e t n a t o p o i e t i c  n e c r o s i s  ( I H N ) .

h a t c h e r y  m a n a g e m e n t  p r a c t i c e  c a n  p l a y  a  s i g n i f i c a n t  r o l e  I n

t h e  e f f e c t 6  e l i c i t e d  b y  p a r t i c u l a r  e p i z o o t i c s .  Wedemeyer  and  Wood

( 1 9 7 4 )  r e l a t e d  t h e  o c c u r r e n c e  o f  e p i z o o t i c s  t o  s t r e s s .  D i s e a s e

o u t b r e a k s  o c c u r r e d  w i t h  r e d u c e d  e n v i r o n m e n t a l  q u a l i t y  a n d  c a u s e d  t h e

d e t e r i o r a t i o n  o f  f i s h  i m m u n a l  s y s t e m s  w h i c h  c o m b a t  d i s e a s e  o r g a n i s m s

t h a t  a r e  a l w a y s  p r e s e n t .  M a n a g e m e n t  o f  t h e  e n v i r o n m e n t a l  c o n d i t i o n 6

i s  t h e  f i r s t  l i n e  o f  d e f e n s e  a n d  c a n  m i n i m i z e  d i s e a s e - i n d u c e d

losses. M a n a g e m e n t  o f  s u c h  f a c t o r s  a s  pH, d i s s o l v e d  o x y g e n ,  u n -

i o n i z e d  a m m o n i a  ( t h r o u g h  pH m a n a g e m e n t ) ,  t e m p e r a t u r e ,  d e n s i t y ,  a n d

r e l e a s e  t i m i n g , w i l l  a f f e c t  n o t  o n l y  d i s e a s e  s u s c e p t i b i l i t y  b u t  m o r e

g e n e r a l l y  t h e  o v e r a l l  w e l l - b e i n g  o f  h a t c h e r y  f i s h .

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

d i s e a s e .  T y p i c a l l y  m e d i c i n e 6  a r e  e i t h e r  I n t r o d u c e d  t h r o u g h  t h e

f o o d , o r  a  d r u g  o r  c h e m i c a l  I s  i n t r o d u c e d  d i r e c t l y  i n t o  t h e  p o n d
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w a t e r .  T h e s e  m e t h o d s  a r e  e f f e c t i v e  i n  t h e  c o n t r o l  o f  b a c t e r i a l

p r o t o z o a n  a n d  f u n g a l  d i s e a s e s .  N o  t r e a t m e n t  o t h e r  t h a n  d e s t r u c t i o n

o f  t h e  i n f e c t e d  p o p u l a t i o n  h a s b e e n  d e v e l o p e d  f o r  I H N .

S a u n d e r s  e t  a l . ( 1 9 7 2 )  d i s c u s s  v a r i o u s  m e t h o d s  o f  w a t e r

t r e a t m e n t  w h i c h  m a y  b e  u s e f u l  i n  t h e  c o n t r o l  o f  i n f e c t i o u s  a g e n t s .

M o r t a l i t i e s  w e r e  r e d u c e d  b y  u l t r a v i o l e t  i r r a d i a t i o n ,  c h l o r i n a t i o n ,

a n d  m i c r o f l o c  s a n d  f i l t r a t i o n .

D e v e l o p m e n t  o f  v a c c i n e s f o r  c o n t r o l  o f  i n f e c t i o u s  d i s e a s e s  h a s

b e e n  s l o w , p r i m a r i l y  b e c a u s e o f  U S  F o o d  a n d  D r u g  A d m i n i s t r a t i o n

r e g u l a t i o n s  r e l a t i n g  t o  v e t e r i n a r y  p h a r m a c e u t i c a l s  a n d  b e c a u s e  o f

t h e  e f f e c t i v e n e s s  o f  c h e m i c a l  t r e a t m e n t  a n d  e n v i r o n m e n t a l  m a n a g e m e n t

( A n t i p a  a n d  C r o y  1 3 7 9 ) .

G e n e r a l l y  d a t a  o n  s p e c i f i c  o u t b r e a k s  a t s p e c i f i c  h a t c h e r i e s  a r e

n o t  a v a i l a b l e  i n  t h e  p u b l i s h e d  l i t e r a t u r e .  T h u s ,  i t  i s  d i f f i c u l t  t o

e v a l u a t e  t h e  i m p a c t  o f  d i s e a s e s  u p o n  t h e  p r o d u c t i v i t y  o f  t h e s e

f a c i l i t i e s .  G o u l d  a n d  W e d e m e y e r  ( u n d a t e d )  s u g g e s t  t h a t ,  a l t h o u g h

d i s e a s e  m a y  p l a y  a  r o l e  i n t h e  o v e r a l l  d e c l i n e  o n  m i d d l e  C o l u m b i a

K i v e r  b a s i n  a n a d r o m o u s  f i s h  r u n s , t h i s  r o l e  i s  n o t  a  p a r t i c u l a r l y

s i g n i f i c a n t  o n e .  T h e y  n o t e ,  h o w e v e r , t h a t  s t r e s s  f r o m  a  v a r i e t y  o f

f a c t o r s  c a n  b e  r e s p o n s i b l e  f o r  l o w  l e v e l s  o f  d i s e a s e s ,  w h i c h  i n  t u r n

m a y  b e  o n e  o f  t h e  s e v e r a l  s u b t l e  f a c t o r s  c o n t r i b u t i n g  t o  t h e

d e c l i n e .
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I I I . M e t h o d s  a n d  m a t e r i a l s

A .  F i e l d  p r o g r a m

S p e c i f i c  m e t h o d s  a n d  p r o c e d u r e s w e r e  r e q u i r e d  t o  s a t i s f y  t h e

o b j e c t i v e s  o f  t h i s  p r o j e c t .  E x a m p l e s  I n c l u d e  m e t h o d s  o f  c a l c u l a t i n g

w a t e r  q u a n t i t y ,  w a t e r  q u a l i t y ,  c o n d i t i o n  o f  f a c i l i t i e s ,  a n d

f i n a n c i a l  p r o f i l e s  f o r  e a c h  s t a t i o n .  T h e  m e t h o d s  u s e d  t o  o b t a i n  t h e

r e q u i r e d  d a t a  a r e  a s  f o l l o w s .

1 . W a t e r  q u a n t i t y

E a c h  a g e n c y  p a r t i c i p a t i n g  i n  t h i s  s t u d y  w a s  a s k e d  t o  f u r n i s h

s t r e a m  f l o w  d a t a  w h i c h  w e r e  i n c o r p o r a t e d  i n t o  t h e  w a t e r  q u a l i t y

f i l e .  A n y  s u c h  d a t a  w a s  i n c o r p o r a t e d  i n t o  t h e  w a t e r  q u a n t i t y

f i l e .

M a n y  o f  t h e  h a t c h e r i e s o b t a i n  w a t e r  f r o m  s t r e a m s  t h a t  d o  n o t

h a v e  a  s u b s t a n t i a l  s t r e a m  f l o w  d a t a  b a s e .  I n  t h e s e  s i t u a t i o n s ,

w h e r e  p r a c t i c a l , a n  o n - s i t e  m e a s u r e m e n t  o r  e s t i m a t e  o f  s t r e a m  f l o w

w a e  m a d e  u n d e r  t h e  s u p e r v i s i o n  o f  a  l i c e n s e d  p r o f e s s i o n a l  e n g i n e e r .

T h e  p r e f e r r e d  m e t h o d  o f  f l o w  m e a s u r e m e n t  w a s  b y  c u r r e n t  m e t e r  o r

w e i r .  A n  a c c e p t a b l e  t e c h n i q u e i n v o l v e d  v e l o c i t y  m e a s u r e m e n t s

u t i l i z i n g  d r o g u e s , o r  f l o w  c a l c u l a t i o n s  u s i n g  s t a n d a r d  h y d r a u l i c

e q u a t i o n s .

W a t e r  w i t h d r a w a l  a n d  u s e  v o l u m e s  w e r e  o b t a i n e d  f o r  e a c h

h a t c h e r y  t h a t  m a i n t a i n s  t h i s  t y p e  o f  r e c o r d .  W h e n  p r a c t i c a l ,  on-

s i t e  m e a s u r e m e n t s  o r  e s t i m a t e s  o f  w a t e r  w i t h d r a w a l  a n d  u s e  w e r e  m a d e

f o r  e a c h  s i g n i f i c a n t  w a t e r  s o u r c e  a t  e a c h  h a t c h e r y .  W h e r e  p o s s i b l e ,

w i t h d r a w a l  m e a s u r e m e n t s  w e r e  m a d e  a t  t h e  i n t a k e  u s i n g  a  c u r r e n t

m e t e r  o r  w e i r .  P u m p e d  w a t e r  f l o w s  w e r e  e s t i m a t e d  u s i n g

m a n u f a c t u r e r s ’  p u m p  c u r v e s , r u n n i n g  t i m e  c u r v e s ,  o r  f l o w  m e t e r s ,

w e i r s , o r  v o l u m e t r i c  m e a s u r e m e n t s .
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2 . W a t e r  q u a l i t y

E a c h  a g e n c y  p a r t i c i p a t i n g  i n  t h e  s t u d y  w a s  a s k e d  t o  f u r n i s h

w a t e r  c h a r a c t e r i s t i c  d a t a  n o t  i n c l u d e d  i n  t h e  S T O R E T  f i l e .

O n - s i t e  m e a s u r e m e n t s  f o r  s e l e c t e d  w a t e r  c h a r a c t e r i s t i c s  w e r e  m a d e

f o r  e a c h  s i g n i f i c a n t  w a t e r  s o u r c e  a t  e a c h  h a t c h e r y .  D u p l i c a t e  g r a b

s a m p l e s  w e r e  t a k e n  a t  t h e  h a t c h e r y  w h e r e  p o s s i b l e .  D i s s o l v e d  o x y g e n

s a m p l e s  w e r e  t a k e n  a t  t h e  i n l e t  a n d  o u t l e t  o f  h a t c h e r y  a e r a t i o n

f a c i l i t i e s ,  w h e r e  a p p l i c a b l e .  A l l  w a t e r  s a m p l i n g  a n d  a n a l y s e s  w e r e

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

a n d  I n  a c c o r d a n c e  w i t h  t h e  p r o c e d u r e s  d e s c r i b e d  i n  S t a n d a r d  M e t h o d s ,

1 5 t h  E d i t i o n .  W a t e r  c h a r a c t e r i s t i c s  c o l l e c t e d  o n  s i t e  w e r e  e n t e r e d

i n t o  t h e  d a t a  a r c h i v e  d e v e l o p e d  f o r  t h i s  p r o j e c t .  ( 2 . 4  a n d  2 . 4 . 1 )
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TABLE 2

ON-SITE WATER CHARACTERISTICS

W a t e r  c h a r a c t e r i s t i c

( f o r  a l l  s o u r c e s )

D i s s o l v e d  o x y g e n

PH

Total alkalinity (mg/l CO3)

T o t a l  h a r d n e s s  (mg/l C a C 0 3 )

T e m p e r a t u r e  (F a n d  C>

( f o r  g r o u n d w a t e r  s o u r c e s  o n l y )

B a r o m e t r i c  p r e s s u r e  ( m m  Hg)

D i f f e r e n t i a l  d i s s o l v e d  g a s
p r e s s u r e  ( m m  Hg)

AND METHODS OF ANALYSIS

M e t h o d  o f  a n a l y s i s-

M o d i f i e d  W i n k l e r

S t a n d a r d i z e d  g l a s s  e l e c t r o d e

A c i d  t i t r a t i o n

E D T A  t i t r a t i o n

C a l i b r a t e d  t e m p e r a t u r e  p r o b e

C a l i b r a t e d  a n e r o i d  b a r o m e t e r

D'Aoust  a n d  C l a r k
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3 .  H a t c h e r y  f a c i l i t i e s

C o m p i l a t i o n  o f  d a t a  o n  e x i s t i n g  f a c i l i t i e s  r e q u i r e d

o b t a i n i n g  s i t e ,  b u i l d i n g , a n d  f a c i l i t y  d r a w i n g s  f r o m  t h e  f i s h e r y

a g e n c i e s .  I n f o r m a t i o n  o b t a i n e d  f r o m  t h e s e  d r a w i n g s  w a s

s u p p l e m e n t e d  w i t h  v i s u a l  o b s e r v a t i o n s  a t  t h e  f a c i l i t i e s  a n d

c o n v e r s a t i o n s  w i t h  p e r s o n s  k n o w l e d g e a b l e  a b o u t  t h e  f a c i l i t i e s

( 2 . 6  a n d  3 . 1 ) .

B u i l d i n g  m a t e r i e l s  a n d  c o n d i t i o n s  o f  b u i l d i n g s  w e r e  c o d e d  a s

f o l l o w s :

M a t e r i a l

c o n c r e t e

c o n c r e t e  b l o c k

b r i c k

s t o n e

wood

s t e e l

a luminum

a s p h a l t

e a r t h

g r a v e l

f i b e r g l a s s

p l a s t i c

I n d e x  No.

1

2

3

4

5

6

7

8

9

10

11

12

C o n d i t i o n  I n d e x  No.

e x c e l l e n t  1

g o o d  2

f a i r  3

p o o r  4

E x a m p l e  o f  c o m b l n a t  i o n s :

l / 5  c o n c r e t e  a n d  w o o d

E x a m p l e :

2 . 4  m e a n s  c l o s e r  t o  g o o d

t h a n  f a i r
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4 .  F i n a n c i a l  p r o f i l e  f o r  e a c h  s t a t i o nw-

A  f i n a n c i a l  p r o f i l e  w a s  p r e p a r e d  f o r  e a c h  s i t e ,  u s i n g  t h e

F i n a n c i a l  P r o f i l e  F o r m  I - 1 6 .  T h e  f i n a n c i a l  p r o f i l e  i s  I n t e n d e d  t o

s h o w  o p e r a t i n g  e x p e n d i t u r e s .

F i n a n c i a l  d a t a  w e r e  o b t a i n e d  f r o m  t h e  r e s p e c t i v e  o p e r a t i n g

a g e n c i e s  f o r  f i s c a l  y e a r s  1 9 8 1 ,  1 9 8 2 ,  1 9 8 3 .  T h i s  i n f o r m a t i o n  w a s

r e v i e w e d  a n d  s o m e  c h a n g e s  w e r e  m a d e  i  t h e  f i n a n c i a l  c a t e g o r i e s .

I n  m o s t  I n s t a n c e s  s a t e l l i t e  p o n d s  a n d  r e a r i n g  s t a t i o n s  w e r e  n o t

b u d g e t e d  i n d i v i d u a l l y  b u t  w e r e i n c l u d e d  w i t h  t h e  p r i m a r y

h a t c h e r y .  T h e s e  i n s t a n c e s  a r e  n o t e d .  B e c a u s e  t h e r e  i s  n o

u n i f o r m  s y s t e m  o f  c o s t  a l l o c a t i o n  a n d  e a c h  a g e n c y  a g g r e g a t e s

c o s t s  a c c o r d i n g  t o  I t s  u n i q u e  s y s t e m  o f  c o s t  c a t e g o r i e s ,  t h e  d a t a

a r e  p r e s e n t e d  i n  t h e  m o s t  g e n e r a l  s y s t e m  a v a i l a b l e ,  a n d  a r e

a n n o t a t e d  w h e r e  c o s t  a l l o c a t i o n  m a y  d i f f e r  f r o m  t h e  s t a n d a r d

a l l o c a t i o n .  T o  p r o v i d e  c o m p a r a b l e  r e s u l t s  n o  a g e n c y  o v e r h e a d  w a s

i n c l u d e d  i n  a n y  c o s t s ,  b u t  p e r s o n n e l  b e n e f i t s  w e r e  i n c l u d e d  a s  a

p e r s o n n e l  c o s t .

F o r  s e v e r a l  I d a h o  h a t c h e r i e s , f e e d  i s  p u r c h a s e d  b y  I d a h o  P o w e r ,

w h i l e  t h e  h a t c h e r i e s  a r e  o p e r a t e d  b y  I d a h o  F i s h  a n d  G a m e .  T h e  t w o

a g e n c i e s  u s e  d i f f e r e n t  f i s c a l  y e a r s .  S i n c e  t h e  f e e d  c o s t s  a r e

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

t h e  a c t u a l  c o s t s  b u t  m a y  v a r y  f r o m  t r u e  a n n u a l i z e d  c o s t s .

W e  r e p o r t e d  a c t u a l  h a t c h e r y  o p e r a t i n g  c o s t s ,  e x c l u d i n g  g e n e r a l

m a n a g e m e n t  a n d  o v e r h e a d  c o s t s .  W e  a s k e d  t h a t  t h e  a g e n c y - s u p p l i e d

f i g u r e s  r e p r e s e n t  s a l a r i e s  a n d  c o s t s  a s s o c i a t e d  o n l y  w i t h  p e r s o n n e l

r e g u l a r l y  a s s i g n e d  t o  a  h a t c h e r y  s i t e .  A l t h o u g h  t h e r e  a r e  s o m e

d i f f e r e n c e s  b e t w e e n  a g e n c i e s i n  a s s i g n m e n t s  o f  m a n a g e m e u t  a n d
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o v e r h e a d  c o s t s , w e  b e l i e v e  t h a t  t h e  d a t a  r e f l e c t ,  in t h e  c a s e  o f

e a c h  a g e n c y , t h e  a c t u a l  o p e r a t i n g  c o s t s  f o r  e a c h  h a t c h e r y . Each

a g e n c y  w a s  p r o v i d e d  w i t h  a  c o p y  o f  t h e  a l l o c a t e d  c o s t s  f o r  e a c h

h a t c h e r y , a n d  c o m m e n t s  a n d  n o t a t i o n s  w e r e  i n c o r p o r a t e d  I n t o  t h e

f i n a l  d r a f t .

5 .  S t a n d a r d  c a l c u l a t i o n  t o  a c h i e v e  f u l l  p r o d u c t i o n- - -

F u l l  p r o d u c t i o n  i s  e s t i m a t e d  w i t h  t h r e e  p r o c e d u r e s .  T h e s e

a r e : 1 . )  t h e “ f l o w  m e t h o d ” ( w e i g h t  o f  f i s h  p e r  g a l l o n s  p e r  m i n u t e

( C P M )  o f  I n f l o w ) ,  2 . )  t h e “ d e n s i t y  m e t h o d  ( w e i g h t  o f  f i s h  p e r

c u b i c  f o o t  o f  p o n d  v o l u m e ) ,  a n d  3 ) . a  m e t h o d  d e r i v e d  f r o m  a g e n c y

p r o d u c t i o n  g o a l s .

T h e  f o r m u l a  f o r  t h e “ f l o w ” e s t i m a t i o n  p r o c e d u r e  w a s :

P-FxLxC

w h e r e :

P - p r o d u c t i o n  i n  p o u n d s  p e r  G P M

F - l o a d  f a c t o r  t o  c o n v e r t  a l t i t u d e  a n d  w a t e r

t e m p e r a t u r e  into f i s h  p r o d u c t i o n  v a l u e s  ( s e e

B e l l  1 9 7 3 , P i p e r  e t  a l .  1982)

L - l e n g t h  o f  f i s h  i n  I n c h e s

G - g a l l o n s  p e r  m i n u t e  o f  w a t e r  i n f l o w

T h e  l o a d  f a c t o r s  t o  b e  u s e d  a r e  d e r i v e d  f r o m  B e l l  ( 1 9 7 3 )  a n d

P i p e r  e t  a l . ( 1 9 8 2 )  a n d  a r e  a  f u n c t i o n  o f  p o n d  t e m p e r a t u r e s  a n d

a l t i t u d e .

T h e  f o r m u l a  f o r  t h e  “ d e n s i t y ” e s t i m a t i o n  p r o c e d u r e  i s  a f t e r

t h e  f o r m u l a  i n  P i p e r  e t  a l .  ( 1 9 8 2 ) ,  a n d  f o l l o w s :
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D = .5 X L X V

w h e r e :

D - d e n s i t y  i n  p o u n d s  o f  f i s h  p e r  c u b i c  f o o t

L - l e n g t h  o f  f i s h  i n  i n c h e s

v - v o l u m e  o f  r e a r i n g  s p a c e  i n  c u b i c  f e e t

F o r  t h e  p u r p o s e s  o f  t h i s  p r o j e c t , a  u n i f o r m  p r o c e d u r e  w a s  u s e d

t o  e s t i m a t e  f i s h  l e n g t h  ( P i p e r  e t  al. 1 9 8 2 ) .  F o r  e a c h  s p e c i e s ,  t h e

l e n g t h  a t  r e l e a s e  w a s  d e t e r m i n e d  b y  e s t i m a t i n g  t h e  a v e r a g e  f i s h  p e t

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

l e n g t h  e e t  imate b y  u s e  o f t a b l e s  in P i p e r  e t  a l .  ( 1 9 8 2 )  m o s t  c l o s e l y

a p p r o x i m a t i n g  t h e  s p e c i e s  c o n d i t i o n  f a c t o r r o u n d e d  t o  t h e  n e a r e s t  5

x  1 0  ( e x p  - 5 ) .

F u r t h e r  e x a m i n a t i o n  o f  t h e  d a t a  r e v e a l e d  a  t h i r d  m e t h o d ,  a n d

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

s t a t e m e n t s .  T h e  f o r m u l a  f o r  t h i s  m e t h o d  i s :

P - D X V

w h e r e :

P - p r o d u c t i o n i n  p o u n d s  p e r  c u b i c  f o o t

D - d e n s i t y  i n  p o u n d s  p e r  c u b i c  f o o t ;  d e n s i t i e s

u s e d  w e r e  . 8  a n d  2  p o u n d s  p e r  c u b i c  f o o t  w h i c h

p r o v i d e s  a n  a p p r o p r i a t e  a n d  r e a s o n a b l e  r a n g e  o f

r e a r i n g  d e n s i t i e s

v  -  v o l u m e  o f  r e a r i n g  p o n d s  i n  c u b i c  f e e t

T h e  d e n s i t y  r a n g e  o f  f r o m .8 t o  2  p o u n d s  p e r  c u b i c  f o o t

p r o v i d e s  a  u s a b l e  r a n g e  o f  p r o d u c t i o n  d e n s i t y  g o a l s .  T h i s  r a n g e  i s

b a s e d  u p o n  a g e n c y  p r o d u c t i o n  g o a l  s t a t e m e n t s  ( L o w e r  S n a k e  R i v e r
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F i s h  a n d  W i l d l i f e  C o m p e n s a t i o n  P l a n  1 9 8 3 )  o f  8  p o u n d s  p e r  c u b i c

f o o t  ( W a s h i n g t o n  D e p a r t m e n t  o f  F i s h e r i e s )  a n d  2  p o u n d s  p e r  c u b i c

f o o t  ( I d a h o  D e p a r t m e n t  o f  F i s h  a n d  C a m e  a n d  U S  Fish a n d  W i l d l i f e

S e r v i c e ) .  T h e  d e n s i t y  r a n g e  o f  .8 t o  2  p o u n d s  p e r  c u b i c  f o o t

p r o v i d e s  a  u s a b l e  r a n g e o f  p r o d u c t i o n  d e n s i t y  g o a l s .  A c t u a l

p r o d u c t i o n  e s t i m a t e s  ( T a b l e  3 )  a r e  b a s e d  u p o n  p o u n d s  r e l e a s e d  a n d

a r e  d e s i g n a t e d  a s  p o u n d s  p e t  c u b i c  f o o t  p e r  y e a r .

T h i s  r a n g e  i s  b a s e d  u p o n  a g e n c y  p r o d u c t i o n  g o a l  s t a t e m e n t s

( L o w e r  S n a k e  K i v e r  F i s h  a n d  W i l d l i f e  C o m p e n s a t i o n  P l a n  1983)  o f  .8

p o u n d s  p e r  c u b i c  f o o t  ( W a s h i n g t o n  D e p a r t m e n t  o f  F i s h e r i e s )  a n d  2

p o u n d s  p e r  c u b i c  f o o t  ( I d a h o  D e p a r t m e n t  o f  F i s h  a n d  C a m e  a n d  U S  F i s h

a n d  W i l d l i f e  S e r v i c e ) .  T h e  d e n s i t y  r a n g e  o f .8 t o  2  p o u n d s  p e r  c u b i c

f o o t  p r o v i d e s  a  u s a b l e  r a n g e  o f  p r o d u c t i o n  d e n s i t y  g o a l s .  A c t u a l

p r o d u c t i o n  e s t i m a t e s  ( T a b l e  3 )  a r e  b a s e d  u p o n  p o u n d s  r e l e a s e d  a n d

a r e  d e s i g n a t e d  a s  p o u n d s  p e r  c u b i c  f o o t  p e r  y e a r .

P r o d u c t i o n  a t  t h e  C o l u m b i a  K i v e r  B a s i n  f a c i l i t i e s  e x a m i n e d  i n

t h i s  p r o j e c t  r a n g e d  f r o m  2 . 3 6  p o u n d s  p e r c u b i c  f o o t  a t  A b e r n a t h y

N a t i o n a l  F i s h  H a t c h e r y  t o  0 . 0 2  p o u n d s  p e r  c u b i c  f o o t  a t  t h e  K i n g o l d

S t e e l h e a d  r e a r i n g  f a c i l i t y .  D u r i n g  t h e  t h r e e  y e a r  p e r i o d  e x a m i n e d ,

a n  a v e r a g e  o f  6 . 1  m i l l i o n  p o u n d s o f  a n a d r o m o u s  s a l m o n i d s  w e r e

r e l e a s e d  f r o m  C o l u m b i a  B a s i n  f a c i l i t i e s  w i t h  a  r e a r i n g  v o l u m e  o f

3 3 . 5  M i l l i o n  c u b i c  f e e t .  T h i s  r e p r e s e n t s  a n  a v e r a g e  a n n u a l

p r o d u c t i o n  a t  r e l e a s e  o f  U . 1 8  p o u n d s  p e r  c u b i c  f o o t .

T h e  r e a s o n s  f o r  t h e  g r e a t  d i f f e r e n c e s  i n  d e n s i t i e s  a t  r e l e a s e

i n c l u d e  t h e  l i m i t a t i o n s  i m p o s e d  b y  w a t e r  q u a n t i t y  a n d  q u a l i t y ,

d i f f e r e n c e s  i n  a g e n c y  p o l i c y  o n  r e a r i n g  d e n s i t y ,  d e n s i t y  r e d u c t i o n s

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

l i m i t s  t o  a v a i l a b l e  e g g s ( s p e c i f i c a l l y  s p r i n g  a n d  s u m m e r  c h i n o o k
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s t o c k s ) .  I n  a  n u m b e r  o f  c a s e s  n o n - e n d e m i c  s t o c k s  w e r e  s u b j e c t e d  t o

r e a r i n g  c o n d i t i o n s  s u c h  a s  d i s e a s e  a b d  h i g h  t e m p e r a t u r e s  t h a t

r e s u l t e d  i n  l o w  p r o d u c t i o n .  D i s e a s e  r e s u l t e d  i n

t h e  t o t a l  o r  p a r t i a l  l o s s  o f  s e v e r a l  y e a r s  o f  p r o d u c t i o n  a t

s e v e r a l  o f  t h e  f a c i l i t i e s .  M o r t a l i t y  a m o n g  a d u l t  s p r i n g  c h i n o o k

w a s  e x t r e m e l y  h i g h  a t  a l l  f a c i l i t i e s , r e s u l t i n g  I n  a  3 0 %  t o  50%

m o r t a l i t y  p r i o r  t o  s p a w n i n g , a n d  s i g n i f i c a n t l y  r e d u c i n g  s p r i n g

c h i n o o k  s m o l t  p r o d u c t i o n .

I n  o r d e r  t o  m a k e  t h e  f u l l  p r o d u c t i o n  e s t i m a t i o n  p r o c e d u r e  a s

u n i f o r m  a s  p o s s i b l e ,  a “ f u l l  p r o d u c t i o n / c o s t  o f  m o d i f i c a t i o n s ”  f o r m

( T a b l e  3 )  was d e v e l o p e d  t h a t  s u m m a r i z e s f o r  e a c h  s t a t i o n  f i s h e r y  a n d

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

d e s c r i b e d , d e s i g n a t e s  p r o d u c t i o n l i m i t i n g  f a c t o r s ,  a n d  e s t i m a t e s

w i t h  c o m m e n t s  c o n s t r u c t i o n  c o a t s  a n d  i n c r e a s e s  I n  o p e r a t i n g  c o s t s .
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HATCHERY

TABLE 3
FULL PRODUCTION/FACILITY MODIFICATIOINS/COSTS

LOCATION CODE

1 . ACTUAL PKODUCTION: SPECIES
SP. CHINOOK
SP.CHINNOK
F .  CHINOOK
COHO
S . STHD
W . STHD
SK. CUT.
RES. TROUT

TOTAL

DATE
NAME

A . POUNDS
-

-----m--w

---------

---------

---------

---------

s---s----

---------

-----w-e-

--------------

BA I'EKCENT
----w--w
- - - - - - - - -
- - - - - - - -
- - - - - - - - - -
- - - - - - - - -
- - - - - - - -
- - - - - - - - -
- - - - - - - - - -

B-s

2 . THEOKETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  a n d :
- D E N S I T Y  FORMULA (05 x  L  x  V O L . ) =
- FLOW FORMULA (F X L X GPH) -
- AGENCY CRITERIA RANGE (.8 X VOL) -

AND (2 x VOL) =

--

3. FACTORS CONTROLLING PKODUCTION
A .  POND VOLUME

i. f a c i l i t i e s  n o t  f u l l y  u t i l i z e d - - - - - - - -

i l .  n e w  f a c i l i t i e s
B . WATER

i . i n c r e a s e d  a m t .  a v a i l a b l e
i i .  r e u s e  c .FISH Biomass
i i i .. e n h a n c e  q u a l i t y  I. I n c r e a s e  d e n s i t y

- t e m p e r a t u r e  i i .- d e c r e a s e  d e n s i t y
-- a e r a t i o n  i i i . I n c r e a s e  f e e d

- t r e a t m e n t - 6  r e c i r c .  i v .- - - r e a r i n g  d e n s i t y
-lb/CP
-lb/CPr4

MODIFICATION COMMENTS:

4 . ESTIMATED INCREASED PRODUCTION (TOTAL):

5 . ESTIMATED CONSTRUCTION COSTS:

6. ESTIMATED INCREASE IN OPERATIONS COSTS.
*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
() V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
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6 .  Summary o f  f a c i l i t i e s  a n d  c o s t s  t o  a c h i e v e  f u l l- -

p r o p a g a t i o n  p o t e n t i a l

D a t a  c o n c e r n i n g  t h e  m i n i m u m  a v a i l a b l e  a m o u n t  o f  w a t e r  a n d  i t s

c h a r a c t e r i s t i c s  w e r e  r e c o r d e d  f o r  e a c h  p r o p a g a t i o n  s i t e ,  b a s e d  o n

a v a i l a b l e  h i s t o r i c a l  d a t a ,  u s e  r e s t r i c t i o n s ,  a n d  o n - s i t e

i n v e s t i g a t i o n  ( T a b l e  3). T h e  a m o u n t  o f  u n u s e d  w a t e r  w a s  d e t e r m i n e d

b y  o n - s i t e  i n v e s t i g a t i o n ,  a v a i l a b l e  r e c o r d s ,  a n d  c o m m u n i c a t i o n  w i t h

t h e  h a t c h e r y  o p e r a t o r s .

W h e r e  t h e r e  is p o t e n t i a l  f o r  e x p a n s i o n ,  t h e  e s t i m a t e s  o f

c a p i t a l  a n d  o p e r a t i n g  c o s t s  ( i n  t e r m s  o f  1 9 8 4  d o l l a r s )  w e r e

d e t e r m i n e d  b y  r e l a t i n g  t h e  o r i g i n a l  c o n s t r u c t i o n  c o s t s  ( i f

a v a i l a b l e )  a n d  o p e r a t i n g  c o s t s  ( c o r r e c t e d  t o  1 9 8 4  d o l l a r s )  t o  t h e

p o u n d s  o f  f i s h  p r o d u c e d .

W h e r e  t h e  c o s t s  f o r  t h e  o r i g i n a l  c a p i t a l  c o n s t r u c t i o n s  w e r e

n o t  a v a i l a b l e , t h e  r e p l a c e m e n t  v a l u e  o f  t h e  f a c i l i t y  w a s

d e t e r m l n e d  f r o m  c o s t s  o f  s i m i l a r  f a c i l i t i e s  a n d  t h a t  f i g u r e  u s e d

t o  c a l c u l a t e  t h e  p r i c e  p e r  p o u n d .

( 3 . 1  a n d  3 . 2 )

T h e  a d d i t i o n a l  p o u n d s  o f  f i s h  t h e  e x p a n s i o n  c o u l d  p r o d u c e  w e r e

m u l t i p l i e d  b y  t h e  p r i c e  p e r  p o u n d , f o r  c a p i t a l  a n d  o p e r a t i n g  c o s t s ,

t o  o b t a i n  t h e  t o t a l  c o s t  o f  t h e  e x p a n s i o n .

7 .  S t a t i o n  p e r s o n n e l  by c a t e g o r y

S t a t i o n  s t a f f i n g  is r e p o r t e d  t o  t h e  n e a r e s t  m a n - m o n t h .  I n

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

p o n d s  a n d  r e a r i n g  s t a t i o n s , a l t h o u g h  n o n - a g e n c y  p e r s o n n e l  a r e

l i s t e d  f o r  s a t e l l i t e  l o c a t i o n s .
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B .  Data e n t r y

1 .  D a t a  f o r m s- -

C o l l e c t i n g  a n d  o r g a n i z a t i n g  i n f o r m a t i o n  a b o u t  f i s h  c u l t u r e

s t a t i o n s  i n  t h e  C o l u m b i a  R i v e r  b a s i n  r e q u i r e d  d a t a  f o r m a  f o r

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

c o n d i t i o n  o f  t h e  p h y s i c a l  f a c i l i t i e s .  F o r m s  p r e v i o u s l y  d e v e l o p e d

w e r e  r e v i e w e d . a n d  i n  s o m e  c a s e s  m o d i f i e d : n e w  i n f o r m a t i o n  r e q u e s t s

w e r e  a d d e d  t o  s o m e  f o r m s , a n d  some r e q u e s t s  t h a t  w e r e  t r i v i a l ,

u n n e c e s s a r y ,  o r  d u p l i c a t i v e  w e r e  d e l e t e d .  T h e  m o d i f i e d  f o r m s  w e r e

s u b m i t t e d  a n d  a p p r o v e d  b y  BPA.

T h e  o r i g i n a l  d a t a  s u m m a r y  a n d  c o m m e n t  s u m m a r y  f o r m s  w e r e

m o d i f i e d  t o  m a k e  t h e m  m o r e  u s e f u l , e s p e c i a l l y  f o r  p e r s o n s  w h o  d o  n o t

n e e d  t h e  d e t a i l e d  d a t a .  T h e  h a t c h e r y  s u m m a r y  f o r m  w a s  e x p a n d e d  t o

i n c l u d e  t h e  s u m m a r y  c o m m e n t s  f o r m .  A  s u m m a r y  o f  i m p o r t a n t

I n f o r m a t i o n  a b o u t  e a c h  h a t c h e r y  i s  t h e r e b y  i n c l u d e d  i n  o n e  s e c t i o n .

T h e r e  i s  n o  c h a n g e  i n  t h e  u p p e r  p o r t i o n  o f  t h e  h a t c h e r y  s u m m a r y

f o r m , b u t  t h e  s y n o p s i s  s e c t i o n  o f  t h e  l o w e r  p o r t i o n  i s  c o m b i n e d  w i t h

t h e  s u m m a r y  c o m m e n t s  f o r m . T h e  i n f o r m a t i o n  r e q u e s t e d  a t  t h e  b o t t o m

o f  t h e  h a t c h e r y  s u m m a r y  f o r m  u n d e r  t h e  h e a d i n g  “ F a c i l i t y  a n d

O p e r a t i n g  S y n o p s i s ” I n c l u d e s  t h e  f o l l o w i n g :

1 .  S i t e  d e s c r i p t i o n .
2 .  D e s c r i p t i o n ,  c o n d i t i o n , a n d  a d e q u a c y  o f  m a i n  b u i l d i n g s  a n d

f a c i l i t i e s .
3 .  S o u r c e ,  a m o u n t , a n d  q u a l i t y  o f  w a t e r .
4 .  S p e c i e s  r a i s e d  i n  h a t c h e r y .
5 .  D i s e a s e s  a n d  h o w  s e r i o u s  t h e y  a r e .
6 .  I n t e r r e l a t i o n s h i p  w i t h  o t h e r  h a t c h e r i e s .
7 .  O t h e r  s i g n i f i c a n t  c o m m e n t s .

F o l l o w i n g  t h e  p r e c e d i n g  s e c t i o n  i s  a  d i s c u s s i o n  o f  o p p o r t u n i -

t i e s  f o r  i n c r e a s e d  p r o d u c t  i o n , t a k e n  f r o m  t h e  s u m m a r y  c o m m e n t s  f o r m .
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2 .  C o m p u t e r  p r o g r a m

T h e  d a t a  base  m a n a g e m e n t  s y s t e m  M i c r o R I M ,  d e v e l o p e d  f o r  m i c r o -

c o m p u t e r s , w a s  u s e d  o n  I B M - c o m p a t i b l e  m i c r o - c o m p u t e r s .  T h e  o r i g i n a l

p r o g r a m , R I M  ( R e l a t i o n a l  I n f o r m a t i o n  M a n a g e m e n t  s y s t e m ) ,  w a s

d e v e l o p e d  i n  1 9 7 9  f o r  N A S A  b y  W a y n e  J . E r i c k s o n  a n d  D e n n i s  L .

C o m f o r t ,  w h o ,  a t  t h a t  t i m e , w e r e  w i t h  t h e  B o e i n g  C o m p u t e r  S e r v i c e

Company.  R I M  w a s  o r i g i n a l l y  w r i t t e n  f o r  m a i n - f r a m e  c o m p u t e r s .

E r i c k s o n  l e f t  B o e i n g  a n d  j o i n e d  t h e  s t a f f  o f  t h e  U n i v e r s i t y  o f

W a s h i n g t o n  A c a d e m i c  C o m p u t e r  C e n t e r  (ACC) a n d  f u r t h e r  r e f i n e d  R I M

f o r  m a i n - f r a m e  c o m p u t e r s .  R I M  i s  a v a i l a b l e  f r o m  t h e  A C C  f o r  u s e  o n

m a n y  m a i n - f r a m e  c o m p u t e r s .  S u b s e q u e n t l y ,  E r i c k s o n  l e f t  t h e  A C C  t o

f o r m  MicroRIM, I n c . , w h e r e  h e  d e v e l o p e d  MicroRIM f o r  u s e  o n  m i c r o -

c o m p u t e r s .

R I M  a n d  M i c r o R I M  w e r e  w r i t t e n  e x p r e s s l y  f o r  e n g i n e e r s  a n d

s c i e n t i a t a , w h o s e  r e q u i r e m e n t s  a r e  c o n s i d e r a b l y  d i f f e r e n t  f r o m

t h o s e  o f  b u s i n e s s .  T h e  p r o g r a m  i s  f  l e x l b l e  a n d  i s  c a p a b l e  o f

h a n d l i n g  b o t h  n u m e r i c  ( I n t e g e r  a n d  r e a l )  a n d  t e x t  ( s t r i n g )  d a t a .

M i c r o R I M  i s  c a p a b l e  o f  h a n d l i n g  o v e r  5 0  f i e l d s  ( n u m e r i c  o r

t e x t )  p e r  r e c o r d .  T h e  m a x i m u m  l e n g t h  o f  a  t e x t  f i e l d  i s  1 , 5 0 0

c h a r a c t e r s , w h i c h  is m o r e  t h a n  a d e q u a t e .  D a t a  s t o r e d  b y  M i c r o R I M

m a y  b e  m a n i p u l a t e d  a n d  c o m p a r e d  w i t h o u t  m o d i f y i n g  t h e  o r i g i n a l

e n t r i e s .  A n  a d d i t i o n a l  a d v a n t a g e  o f  MicroRIM i s  t h a t  t h e  d a t a  c a n

b e  r e a d i l y  r e t r i e v e d  a n d  p r i n t e d  i n  a  d e s i r e d  f o r m a t .  D a t a  e n t e r e d

i n t o  a  m i c r o - c o m p u t e r  u s i n g  M i c r o R I M  a r e  r e a d i l y  a v a i l a b l e  f o r  u s e

o n  a  m a i n - f r a m e  c o m p u t e r  u s i n g  t h e  p r o g r a m  R I M .
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3 .  M e t h o d  o f  d a t a  e n t r y- -

U s i n g  MicroRIM,, m a s k s  w e r e  d e v e l o p e d  s o  t h e  d a t a  c o l l e c t e d  I n

t h e  f i e l d  c o u l d  b e  e n t e r e d  d i r e c t l y  i n t o  t h e  d a t a  b a s e  w i t h  o n l y

m i n i m a l  m a n i p u l a t i o n  o f  t h e  d a t a  p r i o r  t o  e n t r y .

B e c a u s e  o f  t h e  l a r g e  n u m b e r  o f  e n t r i e s  p e r  h a t c h e r y  ( o v e r

1 , 5 0 0 )  t h e  d a t a  w a s  d i v i d e d  i n t o  n i n e  d i f f e r e n t  files a s  f o l l o w s :

N a m e  o f  f i l e  D a t a  t y p e  F o r m s  r e f e r e n c e d--P

BIODATl A l l  f i s h  p r o d u c t i o n ,  2, 9, 10, 12, 13
BlODAT2 b i o l o g i c a l  d a t a ,  a n d
BIODAT3 n u t r i e n t  d a t a

ENVDATI
ENVDAT2
ENVDAT3

W a t e r  s u p p l y  a n d
c l i m a t e  d a t a

8, 14, 15

INVDATI
INVDAT2
INVDAT3

H a t c h e r y  e q u i p m e n t
a n d  p h y s i c a l  p l a n t

3, 6, 11

MSCDATl
MSCDAT2
MSCDAT3

P e r s o n n e l ,  f i n a n c i a l  7, 16

MicroRIM p e r m i t s  e a s y  a c c e s s t o  r e l a t e d  d a t a  i n  d i f f e r e n t  f i l e s .

P r i o r  t o  e n t r y , a l l  t h e  f i e l d  f o r m s  w e r e  c h e c k e d  f o r  l e g i b i l i t y

a n d  o b v i o u s  e r r o r s .  T h e  d a t a  w e r e  t h e n  e n t e r e d  i n t o  t h e  d a t a  b a s e

s y s t e m .  P r i n t o u t s  o f  t h e  d a t a  w e r e  c o m p a r e d  w i t h  t h e  f i e l d  f o r m s ,

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

e n t e r e d  I n t o  t h e  d a t a  b a s e .  T h e  d a t a  w e r e  a l s o  p r e s e n t e d  t o  t h e

v a r i o u s  a g e n c i e s  f o r  r e v i e w . E r r o r s  n o t e d  b y  a g e n c y  r e v i e w e r s  w e r e

f i r s t  c o r r e c t e d  o n  t h e  o r i g i n a l  d a t a  f o r m  a n d  t h e n  e n t e r e d  i n t o  t h e

d a t a  b a s e  a s  c o r r e c t i o n s .  A f t e r  t h e  f i e l d  d a t a  h a d  b e e n  e n t e r e d  a n d

v e r i f i e d , f u r t h e r  c h e c k s  d e t e r m i n e d  t h a t  t h e  v a l u e s  f e l l  w i t h i n

k n o w n  l i m i t s  a n d  t h a t  t h e  d a t a  f o r  a  g i v e n  h a t c h e r y  w e r e  i n t e r n a l l y

c o n s i s t e n t .
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I V .  P r o j e c t  p l a n

T h e  p l a n

a r r a n g e d  i n t o

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

U n i t

1 .

2 .

3 .

4 .

5 .

6 .

7 .

8 .

9 .

1 0 .

i l .

1 2 .

f o r  s a t i s f y i n g  t h e  t e r m s  o f  t h e  c o n t r a c t  w a s

1 2  u n i t s  a s  f o l l o w s :

I d e n t i f y  d a t a  i n  c e n t r a l  r e p o s i t o r i e s .

K e c o r d  d a t a  f r o m  c e n t r a l  r e p o s i t o r i e s .

T e s t  f i e l d  p r o c e d u r e s .

A c q u i r e  d a t a  f r o m  Kegion  I V ,  S n a k e  R i v e r  s y s t e m .

A c q u i r e  d a t a  f r o m  R e g i o n  I I I ,  C o l u m b i a  R i v e r

a b o v e  t h e  S n a k e  K i v e r  c o n f l u e n c e .

A c q u i r e  d a t a  f r o m  R e g i o n  I I ,  C o l u m b i a  K i v e r

b e t w e e n  B o n n e v i l l e  D a m  a n d  t h e  S n a k e  R i v e r .

A c q u i r e  d a t a  f r o m  R e g i o n  I ,  C o l u m b i a  R i v e r

b e l o w  B o n n e v i l l e  D a m .

K e c o r d  d a t a  i n  d a t a  a r c h i v e  s y s t e m .

A n a l y z e  a n d  s u m m a r i z e  d a t a .

P r o v i d e  d a t a  a p p e n d i c e s  a n d  d a t a  a r c h i v e .

P r e p a r e  f a c i l i t y  s i t e  p l a n s .

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

U n i t  1. I d e n t i f y  d a t a  i n  c e n t r a l  r e p o s i t o r i e s- -

T h i s  u n i t  i d e n t i f i e d  d a t a  a v a i l a b l e  f r o m  f i s h e r y  a g e n c y  c e n t r a l

r e p o s i t o r i e s  f o r  r e c o r d i n g  o n t h e  f o r m s  d e s c r i b e d  u n d e r  ‘ * M e t h o d s  a n d

m a t e r i a l s . ”  T h e  w o r k  w a s  a c c o m p l i s h e d  t h r o u g h  a  s u b c o n t r a c t  w i t h

R i c h a r d  N o b l e  a n d  R o y  W a h l e .  W a h l e  i d e n t i f i e d  I n f o r m a t i o n  a v a i l a b l e

f r o m  t h e  U S  F i s h  a n d  W i l d l i f e  S e r v i c e , t h e  O r e g o n  D e p a r t m e n t  o f  F i s h

a n d  W i l d l i f e , a n d  t h e  I d a h o  D e p a r t m e n t  o f  F i s h  a n d  C a m e .  T h e  u n i t

p a r t i a l l y  s a t i s f i e s  r e q u i r e m e n t s  o f  K F P  t a s k s  2 . 4  t h r o u g h  3 . 4 .

3 9



U n i t  2.. R e c o r d  d a t a  f r o m  c e n t r a l  r e p o s i t o r i e s- -

G a l a  p e r s o n n e l  w i l l  a c q u i r e  a t  t h e  c e n t r a l  r e p o s i t o r i e s  o f

t h e  v a r i o u s  f i s h e r y  a g e n c i e s I n f o r m a t i o n  i d e n t i f i e d  i n  T a s k

1 . 0  w h i c h  i s  a v a i l a b l e  a t  t h e s e  r e p o s i t o r i e s .  C o m p u t e r  p r i n t o u t s

w i l l  b e  o b t a i n e d  w h e r e  a v a i l a b l e  a n d  i n  o t h e r  i n s t a n c e s  i t  w i l l

b e  n e c e s s a r y  t o  m a k e  c o p i e s  o f  d a t a .  A t  Caia h e a d q u a r t e r s ,  t h i s

I n f o r m a t i o n  w i l l  b e  e n t e r e d  i n t o  t h e  d a t a  a r c h i v e s .

U n i t  3.T e s t  f i e l d  p r o c e d u r e s

B e f o r e  b e g i n n i n g  f u l l - s c a l e  f i e l d  o p e r a t i o n s ,  Gala p e r s o n n e l

t e s t e d  t h e  p r o c e d u r e 6  f o r  o b t a i n i n g  a n d  r e c o r d i n g  t h e  I n f o r m a t i o n

r e q u i r e d  u n d e r  t h e  t e r m s  o f  t h e  c o n t r a c t  a t  t h e  W a s h i n g t o n  S t a t e

D e p a r t m e n t  o f  F i s h e r i e s h a t c h e r y  o n  t h e  C o l u m b i a  R i v e r .

P e r s o n n e l  r e e p o n s i b l e  f o r  c o l l e c t i n g  o r  a n a l y z i n g  d a t a  p r e s e n t

f o r  t h i s  t e s t .

U n i t  4.. A c q u i r e  d a t a  f r o m  R e g i o n  I V- - -

I n f o r m a t i o n  r e q u i r e d  u n d e r  t h e  t e r m s  o f  t h e  BPA c o n t r a c t  a n d

n o t  a v a i l a b l e  a t  a g e n c y  c e n t r a l  r e p o s i t o r i e s  w i l l  b e  o b t a i n e d

f r o m  a c t u a l  o n - s i t e  v i s i t s  t o  t h e  v a r i o u s  h a t c h e r i e s  l i s t e d  i n

Table  1 .  I n i t i a l  c o n t a c t  w a s  made b y  t e l e p h o n e  w i t h  e a c h

h a t c h e r y  m a n a g e r  a t  l e a s t  2 4  h o u r s  p r i o r t o  t h e  o n - s i t e  v i s i t .

when  e a c h  t e a m  a r r l v e d  a t  a  g i v e n  s i t e , t h e  h a t c h e r y  m a n a g e r  w a s

a p p r a i s e d  o f  t h e  p r o j e c t  o b j e c t i v e  a n d  t h e  p u r p o s e  I n  v i s i t i n g

t h e  h a t c h e r y .

T h e  e n g i n e e r  a n d  b i o l o g i s t  w e r e r e s p o n s i b i l e  f o r  s p e c i f i c

d a t a  a n d  u s u a l l y  c o l l e c t e d  t h o s e  d a t a  i n d e p e n d e n t l y .  H o w e v e r ,

w h e n  n e e d e d  f o r  s u c h  t a s k s  a s  f l o w  m e a s u r e m e n t s  a n d  w a t e r

s a m p l i n g ,  t h e  t e a m  w o r k e d  t o g e t h e r .  F o l l o w i n g  c o m p l e t i o n  o f  d a t a

c o l l e c t i o n , t h e  t e a m  r e v i e w e d  t h e  i n f o r m a t i o n  w i t h  t h e  h a t c h e r y
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m a n a g e r  t o  c l a r i f y  a n y  a n o m a l i e s  o r  d i s c r e p a n c i e s . A n a l y s e s  o f

t h e  w a t e r  s a m p l e s  w e r e  c o m p l e t e d  a s  s o o n  a s  f e a s i b l e . A  c h e c k

l i s t  f o r  e a c h  h a t c h e r y  v i s i t  i s  p r o v i d e d  i n  T a b l e  4 .
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TABLE 4

SITE VISIT PROTOCOL CHECK LIST

A .  C a l l  h a t c h e r y  m a n a g e r  a t l e a s t  2 4  h o u r s  b e f o r e  v i s i t .

B . B i o l o g i s t  a n d  e n g i n e e r

I n t r o d u c e  t h e m s e l v e s .

E x p l a i n  p r o j e c t  a n d d a t a  c o l l e c t i o n  e f f o r t s .

T o u r  f a c i l i t y  w i t h  manager a n d / o r  h a t c h e r y  p e r s o n n e l .

c . E n g i n e e r  c o m p l e t e s  t h e  f o l l o w i n g  f o r m s :

S i t e  d a t a

E q u i p m e n t  i n v e n t o r y

W a t e r  q u a n t i t y

W a t e r  q u a l i t y

F a c i l i t y  i n v e n t o r y

D. B i o l o g i s t  c o m p l e t e s  t h e  f o l l o w i n g  f o r m s :

S t a f f i n g  s u m m a r y

F e e d  s u p p l y  d a t a

D i s e a s e  d a t a

F i s h  h a n d l i n g  d a t a

E . E n g i n e e r  a n d  b i o l o g i s t  t o g e t h e r

P r e p a r e  a n y  s u m m a r y  c o m m e n t s

R e v i e w  d a t a  w i t h  h a t c h e r y  m a n a g e r

C o m p l e t e  w a t e r  a n a l y s e s

R e v i e w  a n d  c o m p l e t e  d a t a  f o r m s
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The hatcheries of the Columbia Kiver basin were grouped into 

four regions as listed in Table 1. Information required by Kk’P 

tasks 2.4through 3.4 and not obtained from central repositories was 

obtained at the hatcheries. 

Because of the harsher weather conditions to be expected in 

Kegion IV (Snake Kiver system) during the winter, field operation6 

started there. Two teams (each consisting of an engineer and a 

biologist) collected data from the facilities in the region. 

Standard operating procedures, revised after test operations at the 

Cowlitz Kiver Salmon hatchery, were followed in obtaining 

information. Information was recorded on WA-approved forms. 

Units 5-7. Acquire data from Re-gions I-III -- -- -- 

Following completion of data collection in Region IV, survey 

teams moved operations to the Columbia River and tributaries other 

than the Snake River. The procedure for collecting information in 

Region IV was repeated for the hatcheries in Regions I-III. 

Unit 8. -m Kecord data in data archive system PM_II- 

All data forms were filed at Gala headquarters in Seattle, 

checked for accuracy, and then recorded in the data archive system 

as described in the section on Methods and materials. This unit -- 

satisfies the requirements of KFP 2.11. 

Unit 9. Analyze and summarize data -- -- 

The RFP requires some analysis and summary of the information 

recorded from fishery agency headquarter6 and from hatcheries. 

These requirements were grouped into four sub-unit6 as follows: 
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S u b - u n i t  12 D e v e l o p  a n  o p e r a t i n g  f i n a n c i a l  p r o f i l e  f o r- -

e a c h  s t a t i o n  f o r  1981-1983

D a t a  f o r  t h i s  S u b - u n i t  w e r e  o b t a i n e d  f r o m  a g e n c y  r e p o r t 6  a n d

a d a p t e d  t o  t h e  f i n a n c i a l  p r o f i l e  f o r m .  C a t e g o r i e s  i n c l u d e d  c o s t 6

f o r  p e r s o n n e l ,  f i s h  f o o d ,  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e q u i p m e n t ,

e n e r g y ,  c a p i t a l  i m p r o v e m e n t s , a n d  t o t a l  a n n u a l  b u d g e t .  The

p r o c e d u r e s  f o r  d e v e l o p i n g .  t h e  f i n a n c i a l  p r o f i l e  a r e  d e s c r i b e d  i n

“ M e t h o d 6  a n d  m a t e r i a l s . ”  This s u b - u n i t  s a t i s f i e d  t h e  r e q u i r e m e n t 6

o f  K F P  t a s k  2 . 1

S u b - u n i t  2-2 E s t i m a t e  c o s t s  t o  a c h i e v e  f u l l  p r o p a g a t i o n- -

p o t e n t i a l

T h e  c a p i t a l  a n d  o p e r a t i n g  c o s t 6 r e q u i r e d  t o  a c h i e v e  f u l l

p r o p a g a t i o n  p o t e n t i a l  w e r e e s t i m a t e d  a f t e r  d a t a  c o n c e r n i n g  t h e

O r i g i n a l  c o s t  O f  f a c i l i t i e s  a n d  O p e r a t i n g  costs w e r e  o b t a i n e d .

T h e s e  c o s t s  w e r e  e v a l u a t e d  a c c o r d i n g  t o  t h e  p r o c e d u r e

d e s c r i b e d  i n  t h e  s e c t i o n  o n  M e t h o d s  a n d  m a t e r i a l s .  T h i s  s u b - u n i t- -  - - - - - -

s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  R F P  t a s k  3 . 1 .

S u b - u n i t  32 Record c u r r e n t  p r o d u c t i o n  l e v e l  by s p e c i e s

a n d  e s t i m a t e  f u l l  p r o p a g a t i o n  l e v e l

C u r r e n t  a n d  e s t i m a t e d  f u l l  p r o d u c t i o n  a n d  m a t e r i a l s  w e r e

r e c o r d e d  i n  a c c o r d a n c e  w i t h  t h e  p r o c e d u r e 6  d e s c r i b e d  i n  t h e

“ M e t h o d s ”  s e c t i o n .  T h i s  s u b - u n i t  s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  K Y P

t a s k  3 . 1 .

S u b - u n i t  42 S u m m a r i z e  f o r  e a c h  s t a t i o n  c u r r e n t _- -

p e r s o n n e l  b y  c a t e g o r y

P e r s o n n e l  i n f o r m a t i o n  p e r s o n n e l  w a s r e c o r d e d  d u r i n g  v i s i t s  t o

h a t c h e r y  f a c i l i t i e s  a n d  c h e c k e d  a g a i n s t  a g e n c y  r e c o r d s .  T h i s  s u b -

u n i t  f u l f i l l 6  t h e  r e q u i r e m e n t s  o f  R F P  t a s k  3 . 4 .  S t a t i o n  s t a f f i g n  i s
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r e p o r t e d  t o  t h e  n e a r e s t  m a n - m o n t h .  I n  g e n e r a l , s t a f f i n g  i s  r e c o r d e d

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

a l t h o u g h  n o n - a g e n c y  p e r s o n n e l  a r e l i s t e d  f o r  s a t e l l i t e  l o c a t i o n s .

U n i t  1 0 . P r o v i d e  d a t a  a p p e n d i c e s  a n d  d a t a  a r c h i v e- -

F o u r  d a t a  a p p e n d i c e s  ( A - D ,  o n e  o f  e a c h  r e g i o n ) ,  c o n t a i n  a l l

i n f o r m a t i o n  a b o u t  e a c h  h a t c h e r y . D a t a  f r o m  e a c h  f a c i l i t y  l i s t e d  i n

T a b l e  1  w e r e  a r c h i v e d  as d e s c r i b e d  i n  t h e  s e c t i o n  o n  M e t h o d s  a n d

m a t e r i a l s  a n d  a r e  r e c o r d e d  o n  f l o p p y  d i s k s  a s  A p p e n d i x  E .  T h i s  u n i t

f u l f i l l s  r e q u i r e m e n t s  o f  R F P  t a s k s  4 . 0  a n d  5 . 0 .

T w o  r e q u i r e m e n t 6  o f  t h e  R F P  d o  n o t  r e a d i l y  f i t  i n t o  t h e s e

u n i t s .  T h e s e  a r e :

( 1 )  L i s t  p o t e n t i a l  h a t c h e r y  s i t e s- -

T h r o u g h  d i s c u s s i o n  w i t h  t h e  BPA t e c h n i c a l  r e p r e s e n t a t i v e ,  i t

w a s  d e c i d e d  t o  l i m i t  t h e  l i s t  o f  p o t e n t i a l  h a t c h e r y  s i t e s  t o  t h o s e

p r o v i d e d  b y  t h e  f i s h e r y  a g e n c i e s .  T h i s  I n f o r m a t i o n  w a s  o b t a i n e d  b y

m a i l , t e l e p h o n e ,  o r  p e r s o n a l  v i s i t .  A p p e n d i x  A  i s  a  s u m m a r y  o f

i n f o r m a t i o n  a b o u t  t h e s e  s i t e s  a n d  s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  RFP

t a s k  2 . 1 0 .

(2) R e p o r t  t e c h n i c a l  d o c u m e n t s-.

T e c h n i c a l  d o c u m e n t s  c i t e d  i n  t h e  r e p o r t  r e l a t i n g  t o  f i s h -

r e a r i n g  o p e r a t i o n s  a t  e a c h  h a t c h e r y  a r e  i n c l u d e d  I n  t h e

“ L i t e r a t u r e  c i t e d ”  s e c t i o n .  T e c h n i c a l  d o c u m e n t 6  n o t  c i t e d  a r e

l i s t e d  a s  A d d i t i o n a l  T e c h n i c a l  R e p o r t s .  T h i s  U n i t  s a t i s f i e s-

r e q u i r e m e n t 6  o f  K F P  t a s k s  1 . 0 a n d  1 . 3 .
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U n i t  1 1 . P r e p a r e  f a c i l i t y  s i t e  p l a n s-

S i t e  p l a n s  o f  f a c i l i t i e s  w e r e  p r e p a r e d  f r o m  p l a n s  s u b m i t t e d  b y

s t a t e  a n d  f e d e r a l  a g e n c i e s  a n d  PUD’s a n d  m o d i f i e d  a s  a  r e s u l t  o f

v i s i t s  t o  f a c i l i t i e s  a n d  a g e n c y  r e v i e w  ( A p p e n d i x  I ) .

U n i t  1 2 . . P r e p a r e  f i n a l  r e p o r t

T h i s  d r a f t  r e p o r t  i s  b e i n g  s u b m i t t e d  t o  BPA  f o r  c o m m e n t .  The

f i n a l  r e p o r t  w i l l  i n c o r p o r a t e  B P A  s u g g e s t i o n s  a n d  s u g g e s t i o n s

r e c e i v e d  f r o m  f i s h e r y  a g e n c i e s .
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s a l m o n  ( O n c o r h y n c h u s  k i s u t c h )  o n  r e t u r n s  a t  m a t u r i t y .

C a n a d i a n  T e c h n i c a l  Report o f  F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s .
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B i l t o n ,  M .  T . ,  a n d  D .  W .  J e n k i n s o n .  1 9 8 0 a .  K e t u r n  t o  t h e

f i s h e r y  a n d  e s c a p e m e n t o f  a d u l t  c o h o  s a l m o n  f r o m  a c c e l e r a t e d

a n d  n o r m a l l y  r e a r e d  j u v e n i l e s .  C a n a d i a n  T e c h n i c a l  R e p o r t  o f

F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s  ( 9 2 5 ) .

B i l t o n ,  H .  T . ,  a n d  D .  W .  J e n k i n s o n .  1 9 8 2 b .  K e t u r n  t o  t h e

f i s h e r y  a n d  e s c a p e m e n t o f  a d u l t  coho s a l m o n  f r o m  a c c e l e r a t e d

j u v e n i l e s  r e l e a s e d  i n  t h e  f a l l  o f  1 9 7 4 .  C a n a d i a n  T e c h n i c a l

K e p o r t  o f  F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s  ( 9 4 3 ) .

b l a x t e r ,  J .  M .  S .  1 9 7 5 .  R e a r e d  a n d  w i l d f i s h - - h o w  d o  t h e y

c o m p a r e ?  T e n t h  E u r o p e a n  S y m p o s i u m  o n  M a r i n e  B i o l o g y .

O s t e n d , B e l g i u m .  S e p t e m b e r  1 7 - 2 3 ,  1 9 7 5 .  l : l l - 2 6 .

Bouck, G .  K .  1 9 8 2 . G a s o m e t e r :  a n  i n e x p e n s i v e  d e v i c e  f o r

c o n t i n u o u s  m o n i t o r i n g  o f  d i s s o l v e d  g a s s e s i n  s u p e r s a t u r a -

t i o n .  T r a n s a c t i o n s  o f  t h e  A m e r i c a n  F i s h e r i e s  S o c i e t y

1 1 1 : 5 0 5 - 5 1 6 .

B o y d s t u n ,  L .  B . ,  a n d  J .  S .  l l o p e l a i n .  1 9 7 7 .  C a g e r e a r i n g  o f

s t e e l h e a d  r a i n b o w  t r o u t  i n  a  f r e s h w a t e r  i m p o u n d m e n t .

P r o g r e s s i v e  F i s h  C u l t u r i s t  3 9 ( 2 ) : 7 0 - 7 5 .

Brannon, E . ,  C. Feldmann,  a n d  L .  D o n a l d s o n .  1 9 8 2 . U n i v e r s i t y

o f  W a s h i n g t o n  z e r o - a g e coho s a l m o n  s m o l t  p r o d u c t i o n .

A q u a c u l t u r e  2 8 : l Y 5 - 2 0 0 .

Brett,  J. K. 1 9 5 2 .  T e m p e r a t u r e  t o l e r a n c e  i n  y o u n g  P a c i f i c

s a l m o n  g e n u s  ( O n c o r h y n c h u s ) .  J o u r n a l  o f  t h e  F i s h e r i e s

R e s e a r c h  B o a r d  o f  C a n a d a  Y  ( 6  1: 2 6 5 - 3 1 4 .
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B r e t t ,  J .  K .  1 9 7 6 .  F e e d i n g  m e t a b o l i c  r a t e s  o f  y o u n g  s o c k e y e

s a l m o n  ( O n c o r h y n c h u s  n e r k a )  i n  r e l a t i o n t o  r a t i o n  l e v e l

a n d  t e m p e r a t u r e .  F i s h e r i e s  M a r i n e  S e r v i c e  R e s e a r c h  D e v e l o p -

m e n t  T e c h n i c a l  K e p o r t  ( 6 7 5 ) .

B r e t t ,  J .  K .  1 9 7 9 .  E n v i r o n m e n t a l  f a c t o r s  a n d  g r o w t h .  P a g e s

5 9 9 - 6 7 5  i n  W .  S .  H a r ,  D .  J .  K a n d a l l ,  a n d  J .  R .  B r e t t-

e d i t o r s .  F i s h  P h y s i o l o g y ,  V o l .  8. A c a d e m i c  P r e s s ,  N e w  Y o r k ,

S a n  F r a n c i s c o  a n d  L o n d o n .

B r e t t ,  J .  K . ,  a n d  J .  M .  B l a c k b u r n .  1  9 8 1  .  O x y g e n  r e q u i r e m e n t s

f o r  g r o w t h  o f  y o u n g coho (Oncorhynchus k i s u t c h )  a n d  s o c k e y e

( 0 . N e r k a )  s a l m o n  a t  1 5  C .  C a n a d i a n  J o u r n a l  o f  F i s h e r i e s-

a n d  A q u a t i c  S c i e n c e  3 8 : 3 9 9 - 4 0 4

B r e t t ,  J .  K . ,  W. G r i f f i d e n ,  a n d  A .  S o l m i e .  1 9 7 8 .  T h e  l Y 7 7

c r o p  o f  s a l m o n  r e a r e d  o n  t h e  P a c i f i c  B i o l o g i c a l  S t a t i o n

e x p e r i m e n t a l  f i s h f a r m . F i s h e r i e s  a n d  M a r i n e  S e r v i c e  T e c h n i c a l

d e p o r t  ( 8 4 5 ) .

B r o n l e y ,  P .  J . ,  a n d  C .  S m a r t .  1 9 8 1 .  T h e  e f f e c t s  o f  t h e  m a j o r

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

i n  r a i n b o w  t r o u t  ( S a l m o  g a i r d n e r i  R i c h a r d s o n )

A q u a c u l t u r e  2 3 : 3 2 5 - 3 3 6 .

b u r e a u  o f  C o m m e r i c a l  F i s h e r i e s .  1 9 6 9 - 1 9 7 1 .  D a  t a  r e p o r t :

C o l u m b i a  K i v e r  c o h o  s a l m o n  h a t c h e r y  c o n t r i b u t i o n  s t u d y :

1 9 6 7 - 6 9  s a m p l i n g  s e a s o n ( s ) .  B i o l o g i c a l  L a b o r a t o r y ,  S e a t t l e ,

W a s h i n g t o n ,  U S A .

B u r r o w s ,  K .  E .  1 9 6 9 .  T h e  i n f l u e n c e  o f  f i n g e r l i n g  q u a l i t y  o n

a d u l t  s a l m o n  s u r v i v a l . T r a n s a c t i o n s  o f  t h e  A m e r i c a n  F i s h e r i e s

S o c i e t y  9 8 : 7 7 7 - 7 8 4 .
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B u r r o w s ,  K .  E . ,  a n d  B .  D. C o m b s .  1968 . C o n t r o l l e d  e n v i r o n -

m e n t s  f o r  s a l m o n  p r o p a g a t i o n .  P r o g r e s s i v e  F i s h  C u l t u r i s t

3 0 : 6 5 - 8 0

Buterbaug, C .  L . ,  a n d  M. W i l l o u g h b y .  1 9 6 7 .  A  f e e d i n g  g u i d e

f o r  b r o o k , b r o w n  a n d  r a i n b o w  t r o u t .  P r o g r e s s i v e  Fish

C u l t u r i s t  2 9 : 2 1 0 - 2 1 5 .

C a r e y  a n d  K r a m e r .  J u l y  1 9 6 6 .  D w o r s h a k  D a m  a n d  K e s e r v o i r  N o r t h

F o r k  C l e a r w a t e r  R i v e r ,  I d a h o .  U n i t e d  S t a t e s  C o r p s  o f

E n g i n e e r s , F i s h  H a t c h e r y  D e s i g n  M e m o r a n d u m  1 4 . 1 ,  W a l l a  W a l l a

D i s t r i c t , W a s h i n g t o n ,  U S A .

C l a r k e ,  W. C . ,  a n d  J .  B l a c k b u r n .  1 9 7 8 .  S e a w a t e r  c h a l l e n g e

t e s t s  p e r f o r m e d  o n  h a t c h e r y  s t o c k s  o f  c h i n o o k  a n d  coho

s a l m o n  i n  1 9 7 7 .  F i s h e r i e s  M a r i n e  S e r v i c e  T e c h n i c a l  R e p o r t

( 7 6 1 ) .

C l a r k e ,  W .  C . ,  D .  A .  H i g g s ,  J .  K .  P l a r k e r t ,  J .  E. S h e l b o u r n ,  a n d

A .  J . C a s t l e d i n e .  1 9 8 2 .  E f f e c t s  o f  v a r y i n g  d i e t a r y  p r o t e i n :

l i p i d  r a t i o s  o n  g r o w t h  a n d  b o d y  c o m p o s i t i o n  o f  coho s a l m o n

f r y  ( O n c o r h y n c h u s k i s u t c h )  r e a r e d  a t  d i f f e r e n t  t e m p e r a t u r e s .

C a n a d i a n  D a t a  K e p o r t  F i s h e r i e s  A q u a t i c  S c i e n c e s  N o .  3 7 3 .

C o l t ,  J . ,  a n d  H. W e s t e r s .  1 9 8 2 .  P r o d u c t i o n  o f  g a s  s u p e r s a t -

u r a t i o n  b y  a e r a t i o n .  T r a n s a c t i o n s  o f  t h e  A m e r i c a n  F i s h e r i e s

S o c i e t y  1 1 1 : 3 4 2 - 3 6 U .

C o r e y ,  P .  D . ,  D .  A .  L e i t h ,  a n d  M .  J .  E n g l i s h .  1 9 8 3 .  A  g r o w t h

m o d e l  f o r  coho s a l m o n  i n c l u d i n g  e f f e c t s  o f  v a r y i n g  r a t i o n

a l l o t m e n t s  a n d  t e m p e r a t u r e .  A q u a c u l t u r e  3 0 :  1 2 5 - 1 4 3 .
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D ’ A o u s t ,  B .  C . ,  a n d  M .  R .  C l a r k .  1 9 8 0 .  A n a l y s i s  o f  s u p e r s a t -

u r a t e d  a i r  i n  n a t u r a l  w a t e r s  i n  r e s e r v o i r s .  T r a n s a c t i o n s

o f  t h e  A m e r i c a n  F i s h e r i e s  S o c i e t y  1 0 9 :  7 0 8 - 7 2 4 .

D a w l e y ,  E .  M . ,  e t  a l .  J a n u a r y  1 9 8 4 .  M i g r a t i o n  c h a r a c t e r i s t i c s

a n d  s u r v i v a l  o f  j u v e n i l e  s a l m o n i d s e n t e r i n g  t h e  C o l u m b i a

R i v e r  e s t u a r y  d u r i n g  1 9 8 2 .  B o n n e v i l l e  P o w e r  h d m i n i s t r a t  i o n .

P o r t l a n d ,  O r e g o n ,  U S A .

D o w n e y ,  P .  C . ,  a n d  C .  W .  K l o n t z .  1 9 7 8 .  A  s y s t e m s  a p p r o a c h

t o  h a t c h e r y  p r o d u c t i o n , o r  e v e r y t h i n g  y o u  w a n t e d  t o  k n o w

a b o u t  f ish b u t  w e r e  a f r a i d  t o  a s k  y o u r  c o m p u t e r .

P r o c e e d i n g s  o f  t h e  N o r t h w e s t  Fish C u l t u r e  C o n f e r e n c e .

D u f f ,  D .  C .  B . ,  a n d  J .  B .  S t e w a r t .  1 9 3 3 .  s t u d i e s  o n  f u r u n -

c u l o s i s  o f  f i s h  i n  B r i t i s h  C o l u m b i a .  C a n a d i a n  C o n t r i b u t i o n s

i n  B i o l o g y  a n d  F i s h e r i e s  8 : 1 0 3 - 1 2 2 .

D u n l i n ,  M .  P . ,  T .  H u d d l e s t o n ,  K .  T .  L a r s o n ,  a n d  G .  W .  K l o n t z .

1 9 7 6 . E n t e r i c  redmouth d i s e a s e .  U n i v e r s i t y  o f  I d a h o  C o l l e g e

o f  F o r e s t r y ,  W i l d l i f e  a n d  R a n g e  S c i e n c e s .  B u l l e t i n

N u m b e r  8.

D u r k i n ,  11. T . ,  a n d  C .  W. S i m s .  1 9 7 5 .  M i g r a t i o n s  o f  j u v c n i  l e

coho s a l m o n  ( O n c o r h y n c h u s  kisutch)  i n t o  t h e  C o l u m b i a  R i v e r

e s t u a r y , 1 9 6 6 - 1 9 7 1 .  N a t i o n a l  M a r i n e  F i s h e r i e s  S e r v i c e

N o r t h w e s t  F i s h e r i e s  C e n t e r .  U n p u b l i s h e d  m a n u s c r i p t .

E i c h e r ,  C .  J . ,  J r .  1 9 4 6 .  L e t h a l  a l k a l i n i t y  f o r  t r o u t  i n  w a t e r s

o f  l o w  s a l t  c o n t e n t .  J o u r n a l  o f  W i l d l i f e  M a n a g e m e n t  1 0 ( 1 ) :

8 2 - 8 5 .

E j i k e ,  C . ,  a n d  C .  B. S c h r e c k .  1 9 8 0 . S t r e s s  a n d  s o c i a l  h i e r a r c h y

r a n k  i n  coho s a l m o n .  T r a n s a c t i o n s  o f  t h e  A m e r i c a n  F i s h e r i e s
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S o c i e t y  1 0 9 : 4 2 3 - 4 2 6 .

E k l u n d ,  M .  W . ,  M .  E .  P e t e r s o n ,  F .  T .  P o y s k y ,  L .  W .  P e c k ,  a n d

J .  F . C o n r a d .  1 9 8 2 .  B o t u l i s m  i n  j u v e n i l e  c o h o  s a l m o n

( O n c o r h y n c h u s  k i s u t c h )  i n  t h e  U n i t e d  S t a t e s .  A q u a c u l t u r e

2 7 : 1 - 1 1 .

E k k u i t m  J .  W . 1 9 6 9 .  T h e  o x y g e n  r e q u i r e m e n t s  o f  c h i n o o k  s a l m o n .

P r o g r e s s i v e  F i s h  C u l t u r i s t  3 1 ( 2 ) : 6 7 - 7 3 .

E w i n g ,  K .  D . ,  H .  J .  P r i b b l e ,  S .  L .  J o h n s o n ,  C .  A .  F u s t i s h ,  J .

D i a m o n d ,  a n d  J .  A .  L i c h a t o w i c h .  1 9 8 0 .  I n f l u e n c e  o f  s i z e ,

g r o w t h  r a t e , a n d  p h o t o p e r i o d  o f  c y c l i c  c h a n g e s  i n  g i l l  ( N a

+  R0-ATPase a c t i v i t y  i n  c h i n o o k  s a l m o n  ( O n c o r h y n c h u s

t s h a w y t s c h a ) .  C a n a d i a n  J o u r n a l  o f  F i s h e r i e s  a n d  A q u a t i c

S c i e n c e s  3 7 : 6 0 0 - b 0 5 .

F a g e r l u n d ,  U .  M .  M . ,  D .  A .  H i g g s ,  J .  K .  M c B r i d e ,  M .  D .

Y l o t n i k o f f ,  a n d  B. S .  Dosanjh. 1 9 8 0 . T h e  p o t e n t i a l  f o r  u s i n g

t h e  a n a b o l i c  h o r m o n e s  1 7  aZ - M e t h y l - t e s t o s t e r o n e  a n d / o r  3 , 5 , 3 ’ -

t r i i o d o - L - t h y r o n i n e  i n  t h e  f r e s h  w a t e r  rearing o f  coho s a l m o n

( O n c o r h y n c h u s  k i s u t c h )  a n d  t h e  e f f e c t s  o n  s u b s e q u e n t  s a l t -

w a t e r  p e r f o r m a n c e .  C a n a d i a n  J o u r n a l  o f  Z o o l o g y .  5 8 :

1 4 2 4 - 1 4 3 2 .

F a g e r l u n d ,  U .  H .  M . ,  D .  A .  H i g g s ,  J .  K .  M c B r i d e ,  1 1 .  D .

P l o t n i k o f f ,  a n d  B .  S .  D o s a n j h ,  a n d  J .  K .  M a r k e r t .  1 9 8 3 .

I m p l i c a t i o n s  o f  v a r y i n g  d i e t a r y  p r o t e i n ,  l i p i d  a n d  17aC -

m e t h y l t e s t o s t e r o n e  c o n t e n t  o n  g r o w t h  a n d  u t i l i z a t i o n  o f

p r o t e i n  a n d  e n e r g y  i n  j u v e n i l e  coho s a l m o n .  A q u a c u l t u r e

3 0 : 1 0 9 - 1 2 4 .
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Y a g e r l u n d ,  U .  H .  M . ,  J .  K .  M c B r i d e ,  B .  S .  D o s a n j h ,  E .  T .  S t o n e ,

a n d  F .  K . S a n d e r c o c k .  1 9 8 3 .  I n f l u e n c e  o f  c u l t u r e  d e n s i t y

o n  j u v e n i l e  c o h o  s a l m o n  p r o d u c t i o n  a n d  o c e a n  s u r v i v a l .  S m o l t

r e l e a s e s  i n  1 9 7 9  a n d  1 9 8 0  f r o m  C a p i l a n o  h a t c h e r y .  C a n a d i a n

F i s h e r i e s  a n d  A q u a t i c  S c i e n c e  T e c h n i c a l  K e p o r t  ( 1 2 2 9 ) .

F a g e r l u n d ,  U .  H .  M . ,  J .  R .  M c B r i d e ,  a n d  E .  T .  S t o n e .  1 9 7 9 .  A

t e s t  o f  1 7 - . m e t h y l t e s t o s t e r o n e a s  a  g r o w t h  p r o m o t e r  i n  a  c o h o

s a l m o n  h a t c h e r y .  T r a n s a c t i o n s  o f  t h e  A m e r i c a n  F i s h e r i e s

S o c i e t y  1 0 8 : 4 6 7 - 4 7 2 .

F a g e r l u n d ,  U .  M .  M . ,  1 .  M c C a l  l u m ,  D .  A .  H i g g s ,  J .  K .  M c B r i d e ,

M .  D . Y l o t n i k o f f ,  a n d  B. S .  D o s a n j h .  1984 D i e t  c o m p o s i t i o n

a s  a  f a c t o r  i n  t h e  a n a b o l i c  e f f i c a c y  o f  3 , 5 , 3 ’ - t r i i o d o - L -

t h y r o n i n e  a d m i n i s t e r e d  o r a l l y  t o  s t e e l h e a d  t r o u t (Salmo

g a i r d n e r i ) .  A q u a c u l t u r e  3 6 : 4 9 - 5 9 .

F e n d e r s o n ,  0. C . ,  a n d  M. K .  C a r p e n t e r .  1 9 7 1 .  E f f e c t s  o f

c r o w d i n g  o n  t h e  b e h a v i o r  o f  j u v e n i l e  h a t c h e r y  a n d  w i l d  land-

l o c k e d  A t l a n t i c  s a l m o n  ( S n l m o  s a l a r  L . ) .  A n i m a l  B e h a v i o r

1 9 : 4 3 9 - 4 4 7 .

F i n l a y s o n ,  B .  J . ,  a n d  K .  M .  V e r r u e .  1 9 8 2 . Toxici ties of

c o p p e r , z i n c , a n d  c a d m i u m  m i x t u r e s  t o  j u v e n i l e  c h i n o o k

s a l m o n .  T r a n s a c t i o n s  o f  t h e  A m e r i c a n  F i s h e r i e s  S o c i e t y  1 1 1 :

6 4 5 - 6 5 0 .

Fish F a r m  C a t a l o g u e .  N i l e  S p r i n g  N a t u r a l  K e a r i n g  A r e a

( r e p o r t ) .  W a s h i n g t o n .
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F o d a ,  A . ,  a n d  T. R. H e n d e r s o n .  1 9 7 7 .  E f f e c t  o f  w a t e r  t e m p e r -

a t u r e  o n  r a t e  o f  e m b r y o n i c  d e v e l o p m e n t , g r o w t h  a n d  s u r v i v a l
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4 1 ( 1 ) : 3 U - 3 3 .

N i k i n m a a ,  M . ,  A .  S o i v i o ,  T .  N a k a r i ,  a n d  S .  L i n d g r e n .  1 9 8 3 .

H a u l i n g  s t r e s s  i n  b r o w n  t r o u t  ( S a l m o  t r u t t a ) :  p h y s i o l o g i c a l

r e s p o n s e s  t o  t r a n s p o r t i n  f r e s h  w a t e r  o r  s a l t  w a t e r ,  a n d

r e c o v e r y  i n  n a t u r a l  b r a c k i s h  w a t e r .  A q u a c u l t u r e  34:93-99.

O r e g o n  S t a t e  D e p a r t m e n t  o f  F i s h  a n d  W i l d l i f e .  A n n u a l  p r o g r e s s

r e p o r t , f i s h  r e s e a r c h / c u l t u r e  p r o j e c t ,  i n f e c t i o u s  d i s e a s e s ,

f i s c a l  y e a r s  1 9 8 1 ,  1 9 8 2 ,  a n d  1 9 8 3 .

.

.

.

.

A n a d r o m o u s  F i s h  S e c t i o n .  J u n e  1 ,  1 9 8 2 .  C o m p r e -

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

O r e g o n O s  a n a d r o m o u s  s a l m o n  a n d  t r o u t ,  p a r t  I ,

g e n e r a l  c o n s i d e r a t i o n s .

1 9 8 4 .  R e s e a r c h  a n d  d e v e l o p m e n t  p u b l i c a t i o n  l i s t .

1 9 8 5  C o h o  s a l m o n  p l a n  s t a t u s  r e p o r t .

C o m p u t e r  p r i n t o u t s :

- K e l e a s e  o f  C W T  F i s h  a n d  N o n - C o d e d  Wire F i s h  b y

H a t c h e r y  b y  B r o o d  b y  S p e c i e s

- R e l e a s e s  o f  C o d e d - W i r e  T a g g e d  S a l m o n i d s  B e g i n n i n g

i n  1 9 8 0

- L i b e r a t i o n s ;  A d u l t  D e p o s i t i o n ; K e l e a s e s  o f  ‘ T a g g e d

o r  M a r k e d

- F i s h  b y  H a t c h e r y ,  S p e c i e s  a n d  b r o o d  Y e a r ;  f e e d

d a t a ; s t o c k  c o d e s  a n d  w a t e r  c o d e s  u s e d  b y  ODFWW.

62



P a p s t ,  M .  H . ,  G .  B .  A y l e s ,  a n d  S .  U r a i w o n .  1 9 8 2 .  A  m o d e l  t o

d e t e r m i n e  m a x i m u m  g r o w t h  o f  c u l t u r e d  r a i n b o w  t r o u t  (Salmo

g a i r d n e r i ) .  C a n a d i a n  T e c h n i c a l  K e p o r t s  F i s h e r i e s  a n d  A q u a t i c

S c i e n c e  ( 1 0 8 8 ) .

P e t e r s o n ,  K .  H . ,  P .  G .  D a y e ,  a n d  J .  L .  N e t c a l f e .  1 9 8 0 .

I n h i b i t i o n  o f  A t l a n t i c  s a l m o n  ( S a l m o  s o l a r )  h a t c h i n g  a t

l o w  pll. C a n a d i a n  T e c h n i c a l  K e p o r t  F i s h e r i e s  a n d  A q u a t i c

S c i e n c e s  3 7 : 7 7 0 - 7 7 6 .

p i p e r ,  R .  G . ,  I .  D .  M c E l w a i n ,  L .  E .  u r m e ,  J .  P .  M c C r a r e n ,  L .  G .

F o w l e r ,  J .  K .  L e o n a r d .  1 9 8 2 .  F i s h  h a t c h e r y  m a n a g e m e n t .

U n i t e d  S t a t e  F i s h  a n d  W i l d l i f e  S e r v i c e .  W a s h i n g t o n ,  I ) .  C .

USA.

P l o t n i k o f f ,  M .  I ) . ,  D .  A .  H i g g s ,  J .  K .  M a r k e r t ,  B .  S .  D o s a n j h ,

J .  R . M c B r i d e ,  a n d  J .  T .  B u c k l e y .  1 9 8 3 .  N u t r i t i o n  a n d

m a r i n e  s u r v i v a l  o f  c h i n o o k  s a l m o n  (Oncorbynchus  tshawy-

t s c h a ) .  I . P o t e n t i a l  r o l e  o f  s m o l t  b o d y  c o m p o s i t i o n

( K o b e r t s o n  C r e e k  h a t c h e r y  1979 b r o o d ) .  C a n a d i a n  T e c h n i c a l

r e p o r t  o f  F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s  N o . 1 2 0 6 .

P l o t n i k o f f ,  M .  D . ,  D .  A .  H i g g s ,  J .  K .  M a r k e r t ,  B .  S .  D o s a n j h ,

J .  R. McBride, a n d  J .  T .  Buckley. 1984. N u t r i t i o n  a n d

m a r i n e  s u r v i v a l  o f  c h i n o o k  s a l m o n (Oncorhynchus  tshawytsclla).- -

I I .  F u r t h e r  i n v e s t i g a t i o n  o f  t h e  p o t e n t i a l  r o l e  o f  smolt

b o d y  c o m p o s i t i o n  ( R o b e r t s o n  C r e e k  h a t c h e r y  1 9 8 0  b r o o d ) .

C a n a d i a n  T e c h n i c a l  R e p o r t  o f  F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s

N o .  1 2 3 5 .
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P r i v o l n e v ,  T. I .  1 9 5 6 .  K e s p i r a t i o n  o f  f i s h  a s  a  f a c t o r  d e t e r -

m i n i n g  t h e i r  d i s t r i b u t i o n  i n  b o d i e s  o f  w a t e r .  P a g e s  1 2 5 - 1 4 8

i n  G .  G .  W i n g e r g ,  e d i t o r ,- I z v e s t i i a  U n i o r k h ,  V o l u m e  2 5 .

K a n k i n ,  D .  P .  1 9 7 9 .  T h e  i n f l u e n c e  o f  u n - i o n i z e d  a m m o n i a  o n

t h e  l o n g - t e r m  s u r v i v a l  o f  s o c k e y e  s a l m o n  e g g s .  F i s h e r i e s

M a r i n e  S e r v i c e  T e c h n i c a l  R e p o r t  ( 9 1 2 ) ,

K a t l i f f ,  D .  E . ,  K .  L .  D i l l ,  a n d  W .  J .  G r o g e r g ,  J r .  1 9 8 2 .

I n f e c t i o u s  h e m a t o p o i e t f c  n e c r o s i s :  a comparison o f  e p i z o o t i c s

a m o n g  f r y  hatched f r o m  s a l i n e - r i n s e s a n d  u n r i n s e d  s t e e l h e a d

e g g s .  P r o g r e s s i v e  F i s h  C u l t u r i s t  4 4 ( 4 ) : 2 1 7 - 2 2 0 .

K e f s t i e ,  T .  l Y 7 7 .  E f f e c t  o f  d e n s i t y  o n  g r o w t h  a n d  s u r v i v a l  o f

r a i n b o w  t r o u t .  A q u a c u l t u r e  1 1 : 3 2 9 - 3 3 4 .

K e f s t i e ,  T .  1982. T h e  e f f e c t  o f  f e e d i n g  t h y r o i d  h o r m o n e s  o n

s a l t w a t e r  t o l e r a n c e  a n d  g r o w t h  r a t e  o f  A t l a n t i c  s a l m o n .

C a n a d i a n  J o u r n a l  o f  Z o o l o g y .  6 0 : 2 7 0 6 - 2 7 1 2 .

K e f s t i e ,  T . ,  a n d  A .  K i t t e l s e n .  1 9 7 6 .  e f f e c t  o f  d e n s i t y  o n

g r o w t h  a n d  s u r v i v a l  o f  a r t i f i c i a l l y  r e a r e d  A t l a n t i c  s a l m o n .

A q u a c u l t u r e  8 : 3 1 9 - 3 2 6 .

K e i n i t z ,  G. L . ,  a n d  T .  C .  Y u .  1 9 8 1 .  E f f e c t s  o f  d i e t a r y

l i p i d s  o n  g r o w t h  a n d  f a t t y  a c i d  compositon  o f  r a i n b o w  t r o u t

(Salmo  g a i r d n e r i ) .  A q u a c u l t u r e  2 2 : 3 5 9 - 3 6 6 .

R i c e ,  S .  D . ,  a n d  J .  E .  B a i l e y . 1 9 8 0 .  S u r v i v a l ,  s i z e ,  a n d

e m e r g e n c e o f  p i n k  s a l m o n  ( O n c o r h y n c h u s  gorbuscha A l e v i n s )- -

a f t c r  s h o r t - a n d  l o n g - t e r m  e x p o s u r e s  t o  a m m o n i a . F i s h e r i e s

B u l l e t i n  7 8 ( 3 ) : 6 4 1 - b 4 8 .
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R i t t e r ,  J .  A .  1 9 7 5 .  R e l a t i o n s h i p s  o f  s m o l t  s i z e  a n d  a g e  w i t h

a g e  a t  f i r s t  m a t u r i t y  i n  A t l a n t i c  s a l m o n , M A R / T - 7 5 - 5 .

Resource D e v e l o p m e n t  B r a n c h , F i s h e r i e s  a n d  Marine S e r v i c e

D e p a r t m e n t  o f  F i s h e r i e s  a n d  t h e  E n v i r o n m e n t , H a l i f a x ,  Nova

S c o t i a ,  C a n a d a .

S a n d e r c o c k ,  F. K., a n d  E. T. S t o n e .  U n d a t e d .  T h e  e f f e c t  o f

r e a r i n g  d e n s i t y  o n  s u b s e q u e n t s u r v i v a l  o f  c a p i l a n o  coho.

C a n a d a  F i s h e r i e s  a n d  O c e a n s ,  P a c i f i c  Regions, Salmonid

E n h a n c e m e n t  p r o g r a m .  ( M i m e o g r a p h e d .  )

S a n d e r s ,  J .  E., J .  L .  F r y e r ,  D. A .  L e i t h ,  a n d  K. D. Moore.  1992.

C o n t r o l  o f  the i n f e c t i o u s  p r o t o z o a n  C e r a t o m y x a  Shasta b y

t r e a t i n g  h a t c h e r y  w a t e r  s u p p l i e s .  P r o g r e s s i v e  F i s h  Cultur-

i s t  3 4 ( 1 ) : 1 3 - 1 6 .

S a u n d e r s ,  K .  L . ,  E .  B .  H e n d e r s o n ,  a n d  P .  K .  H a r m o n .  1 9 6 3 .

E f f e c t s  o f  l o w  e n v i r o n m e n t a l  pll o n  s m o l t i n g  o f  A t l a n t i c

s a l m o n  (Salmo  s a l a r ) .  C a n a d i a n  J o u r n a l  o f  F i s h e r i e s

a n d  A q u a t i c  S c i e n c e  4 0 : 1 2 0 3 - 1 2 1 1 .

S c h r e c k ,  C .  B .  1 9 8 2 .  S t r e s s  a n d  r e a r i n g  o f  s a l m o n i d s .  A q u a -

c u l t u r e  2 8 : 2 4 1 - 2 4 9 .

S c h r e c k ,  C .  B . ,  a n d  L .  C .  F o w l e r .  1 9 8 2 .  G r o w t h  a n d  r e p r o d u c -

t i v e  d e v e l o p m e n t  i n  f a l l  c h i n o o k  s a l m o n :  e f f e c t s  o f  s e x

h o r m o n e s  a n d  t h e i r  a n t a g o n i s t s .  A q u a c u l t u r e  2 6 : 2 5 3 - 2 6 3 .

S e i d e l ,  P .  K . ,  a n d  S .  B .  M a t h e w .  l Y 7 7 .  C o m p a r i s o n  o f  t i m e s

o f  r e l e a s e  b y  1972 b r o o d  Cowlitz  a n d  Elokomin  coho r e a r e d

a n d  r e l e a s e d  a t  K l i c k i t a t  I l a t c h e t y .  W a s h i n g t o n  D e p a r t m e n t

o f  F i s h e r i e s .  U n p u b l i s h e d  r e p o r t .
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S e n n ,  H .  G . ,  K .  C .  H a g e r ,  a n d  C .  W .  l l o p l e y ,  J r .  1 9 7 4 .  E f  f e c t s

o f  e x p e r i m e n t a l l y  v a r y i n g  s i z e  a n d  t i m e  o f  r e l e a s e  o f  h a t -

c h e r y - r e a r e d  coho s a l m o n ( O n c o t h y n c h u s  k i s u t c h ) .  W a s h i n g t o n

D e p a r t m e n t  o f  F i s h e r i e s . ’  U n p u b l i s h e d  r e p o r t .

S h e l b o u r n ,  J .  E .  1 9 8 0 .  E a r l y  g r o w t h  r a t e s  o f  c h u m  s a l m o n  f r y

(Oncorllynchus  k e t a )  i n  t h e  l a b o r a t o r y  i n  f r e s h  a n d  s a l t

w a t e r .  C a n a d i a n  T e c h n i c a l  K e p o r t  F i s h e r i e s  a n d  A q u a t i c

S c i e n c e s  ( 9 3 7 ) .

S i l i m ,  A . ,  M. A .  S .  Y .  Elazhary, a n d  A .  Lagace. 1982. suscep-

t i b i l i t y  o f  t r o u t s  o f  d i f f e r e n t  s p e c i e s  a n d  o r i g i n s  t o  v a r -

i o u s  i s o l a t e s  o f  i n f e c t i o u s  p a n c r e a t i c  n e c r o s i s  v i r u s .  Can-

Lidian J o u r n a l  o f  F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s  3 9 : 1 5 8 0 - 1 5 8 4 .

S m i t h ,  R .  Z . ,  a n d  E .  W o l d .  1 9 8 1 .  C o l u m b i a  K i v e r  F i s h e r i e s

D e v e l o p m e n t  P r o g r a m  A n n u a l  K e p o t t  F i s c a l  Y e a r  1 9 8 0 .  N a t i o n a l

O c e a n i c  a n d  A t m o s p h e r i c  A d m i n i s t r a t i o n ,  N a t i o n a l  M a r i n e

F i s h e r i e s  S e r v i c e , T e c t l n i c a l  M e m o r a n d u m  F / N I I C - 1 ,  N a t i o n a l

T e c h n i c a l  I n f o r m a t i o n  S e r v i c e  S p r i n g f i e l d ,  V i r g i n i a ,  U S A .

S p e a c k e r ,  J .  L . ,  a n d  C .  i l .  S c h r e c k .  1 9  8 0 .  S t r e s s  r e s p o n s e s  t o

t r a n s p o r t a t i o n  a n d  f i t n e s s f o r  m a r i n e  s u r s v i v a l  i n  c o h o  s a l -

m o n  ( O n c o r h y n c h u s  k i s u t c h )  s m o l t s .  C a n a d i a n  J o u r n a l  o f_-

F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s  3 7 : 7 6 5 - 7 6 9 .

S t a t l e r ,  D .  P . ,  1 9 6 2 .  U s e  o f  s e l f - f e e d e r s  f o r  r e a r i n g  s t e e l -

h e a d  t r o u t  a t  D w o r s h a k  N a t i o n a l  F i s h  I l a t c h e r y .  P r o g r e s s i v e

Fish Culturist 44(4): 195.

S t e f f e n s ,  W .  1 9 8 1 . . P r o t e i n  u t i l i z a t i o n  b y  r a i n b o w  t r o u t  ( S a l m o

gairdneri)  a n d  c a r p  ( C y p r i n u s  c a r p i o ) : a  b r i e f  r e v i e w .

A q u a c u l t u r e  23:337-34s.
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S v e r d r u p  a n d  P a r c e l  a n d  A s s o c i a t e s ,  I n c .  F e b r u a r y  1 9 8 5 .

A d v a n c e  P r o j e c t  P l a n n i n g  f o r  P o l l u t i o n  A b a t e m e n t  F a c i l i t i e s ,

L e a v e n w o r t h  N a t i o n a l  F i s h  H a t c h e r y ,  W a s h i n g t o n ,  U S A .

T a b a c h e k ,  J .  L .  1 9 8 3 .  E v a l u a t i o n  o f  g r o w e r  d i e t s  f o r  i n t e n -

s i v e  c u l t u r e  o f  r a i n b o w  t r o u t  (Salmo  g a i r d n e r i  richardson).

C a n a d i a n  T e c h n i c a l  K e p o r t o f  F i s h e r i e s  a n d  A q u a t i c  S c i e n c e s .

( 1 1 7 8 ) .

T h o m p s o n ,  J .  A .  J . ,  a n d  D .  W .  P a t o n .  1 9 7 6 .  E x p o s u r e  o f  c h u m

s a l m o n  (Oncorllynchus  keta) t o  c o p p e r  i n  a  c o n t r o l l e d

e c o s y s t e m  e x p e r i m e n t ( C E P ’ E A ) .  F i s h e r i e s  M a r i n e  S e r v i c e

K e s e a r c h  D e v e l o p m e n t  T e c h n i c a l  K e p o r t  ( 6 6 0 ) .

T h o m p s o n ,  J .  S., a n d  G. J .  P a u l i k .  1 9 6 7 .  A n  e v a l u a t i o n  o f

l o u v e r s  a n d  b y p a s s  f a c i l i t i e s f o r  g u i d i n g  s e a w a r d  m i g r a n t

s a l m o n i d s  p a s t  H a y f i e l d  Dam i n  w e s t e r n  W a s h i n g t o n .  Wash-

i n g t o n  S t a t e  D e p a r t m e n t  o f  F i s h e r i e s  K e s e a r c h  D i v i s i o n .

O l y m p i a ,  W a s h i n g t o n ,  U S A .

T h r u s t o n ,  K .  V . ,  C .  K .  P h i l l i p s ,  K .  C .  K u s s o n ,  a n d  S .  M. Min-

k i n s .  1 9 8 1 .  I n c r e a s e d  t o x i c i t y  o f  a m m o n i a  t o  r a i n b o w  t r o u t

( S a l m o  g a i r d n e r i )  r e s u l t i n g  f r o m  r e d u c e d  c o n c e n t r a t i o n s  o f

d i s s o l v e d  o x y g e n .  C a n a d i a n  J o u r n a l  o f  F i s h e r i e s  a n d  A q u a t i c

S c i e n c e s  3 8 : 9 8 2 - 9 8 8 .
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U n i t e d  S t a t e s  C o r p s  o f  E n g i n e e r s ,  W a l l a  W a l l a  D i s t r i c t . L o w e r

S n a k e  K i v e r  f i s h  a n d  w i l d l i f e  c o m p e n s a t i o n  d e s i g n  m e m o r a n d a :

No.  3

N o .  4

N o .  5

No.  7

No. Y

N o .  11

No.  12

No. 14

N o .  15

Ifo.  16

No.  17

N o .  19

Mar.  1978

r e v i s i o n

S e p .  1979

F e b .  1980

J a n .  1981

Mar. 1983

M a r .  1983

F e b .  1982

D e c .  1 9 8 1

J u l .  1982

May 1938

M c C a l l , I d a h o  S u m m e r  C h i n o o k  h a t c h e r y

s y s t e m .

1  J u l y  1 9 8 0  L y o n s  F e r r y ,  W a s h i n g t o n  F i s h

H a t c h e r y

L o o k i n g g l a s s  C a r e e k ,  O r e g o n  F i s h

H a t c h e r y

Magerman N a t i o n a l  F i s h  Hatchery e x p a n s i o n

Dworshak N a t i o n a l  F i s h  l l a t a c h e r y

e x p a n s i o n - s p r i n g  c h i n o o k  r e a r i n g

I r r i g o n  F i s h  H a t c h e r y

Wallowa K i v e r  F i s h  l l a t c h e r y  e x p a n s i o n

S a w t o o t h  F i s h  Hatchery

r e v i s e d  J u l . 1 9 8 2  East  F o r k  S a l m o n

K i v e r  s a t e l l i t e  f a c i l i t y

C r y s t a l  S p r i n g s  l l n t c h e r y

C l e a t - w a t e r  Fish l l n t c h e r y

L y o n s  F e r r y  Hatchery T u c a n n o n  K i v e r

s a t e l l i t e  f a c i l i t y

U n i t e d  S t a t e s  C o r p s  o f  E n g i n e e r s ,  Walla  Walla  D i s t r i c t .

F e b r u a r y  1 9 8 4 .  M a n u a l :  S a w t o o t h  F i s h  H a t c h e r y  s y s t e m

o p e r a t i o n , m a i n t e n a n c e  a n d  f i s h  c u l t u r e .
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U n i t e d  S t a t e s  F i s h  a n d  W i l d l i f e  S e r v i c e . M a n u a l  o f  f i s h

c u l t u r e .  A p p e n d i x  3 . 0  a n d  3 . 5  ( C h i n o o k  &  C o h o / S t e e l h e a d ) .

. D i v i s i o n  o f  F i s h  H a t c h e r i e s .  H a t c h e r y  b i o l o g i s t s

s e m i - a n n u a l  r e p o r t  f o r  W a s h i n g t o n ,  O r e g o n ,  I d a h o :  f i s c a l  y e a r

i n c o m p l e t e  1 9 8 0  1 9 8 1 ,  1 9 8 2 ,  1 9 8 3 ,  a n d  1 9 8 4 .

.  O c t o b e r  1 9 8 3 .  R .  R e g i o n  O n e , L i t t l e  W h i t e  S a l m o n /

Willard N a t i o n a l  F i s h  H a t c h e r y  c o m p l e x ,  s t a t i o n  d e v e l o p m e n t

p l a n .

.  J a n u a r y  9 ,  1 9 8 4 .  K K o o s k i a  N a t i o n a l  F i s h  H a t c h e r y

p r o d u c t i o n  h i s t o r y  (May 1970 t o  M a y  1 9 8 3 ) .

. A u g u s t  1  National F i s h  H a t c h e r y ,

i n v e n t o r y  M a y  1 9 8 3 ) .

V i n c e n t ,  R. E .  1960. Some i n f l u e n c e s  o f  d o m e s t i c a t i o n  u p o n

t h r e e  s t o c k s  o f  b r o o k  t r o u t  ( S a l v e l i n u s  f o n t i n a l i s- - - - -

Mit chell). T r a n s a c t i o n s  o f  t h e  A m e r i c a n  Fisheries S o c i e t y

89:35-52.

Wahle, R. J., and R. Z. Smith. 1979. A historical and descrip-

tivc a c c o u n t  o f  P a c i f i c  C o a s t  a n a d r o n o u s  s a l m o n  r e a r i n g

f a c i l i t i e s  a n d  a  s u m m a r y  o f  their  r e l e a s e s  b y  r e g i o n ,  1960-

1976. N a t i o n a l  O c e a n i c  a n d  A t m o s p h e r i c  A d m i n i s t r a t i o n ,

National d a r i n e  Fisheries S e r v i c e ,  T e c h n i c a l  K e p o r t  SCKF-

7 3 6 , Environmental S c i e n c e  Information C e n t e r , K o c k v i l l e ,

Maryland, U S A .

k a s h i n g t o n ,  P. W. 1982. A n  a n a l y s i s  o f  f a c t o r s  a f f e c t i n g  t n e

p r o d u c t i o n  o f  c o h o  s a l m o n  (Oncorhyncilus k i s u t c h )  i n  t h eI_--

C o l u m b i a  K i v e r .  D o c t o r a l  d i s s e r t a t i o n .  U n i v e r s i t y  o f

W a s h i n g t o n ,  S e a t t l e ,  W a s h i n g t o n ,  U S A .
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W a s h i n g t o n  S t a t e  D e p a r t m e n t  o f  F i s h e r i e s .  I n v e n t o r y  a n d  u s e

o f  f a c i l i t i e s  a s  o f  J u n e  3 0  1976.

. D i s e a s e  h i s t o r y  s u m m a r y  ( i n f o r m a l  r e p o r t )

J a n u a r y  2, 1979-June 1 3 ,  1983.)

. S a l m o n  C u l t u r e  Division. H a t c h e r y  r e p o r t s .

K e p o r t s  w e e k l y  a n d / o r  m o n t h l y  f o r  a l l  C o l u m b i a  K i v e r  a n a d r o n o u s

WUF s i t e s  f u r  b r o o k  y e a r s  1981, 1982,  a n d  1983.

. S a l m o n  c u l t u r e  D i v i s i o n .

C o w l i t z  S a l m o n  Hatcherty 1982 a n n u a l  r e p o r t .

C o w l i t z  S a l m o n  Hatchery 1983 a n n u a l  r e p o r t .

W a s h o u g a l  S a l m o n  H a t c h e r y 1980-81 a n n u a l  r e p o r t .

W a s h o u g a l  S a l m o n  Hatchery 1982-83  a n n u a l  r e p o r t .

W a s h i n g t o n  S t a t e  D e p a r t m e n t  o f  Game, F e b r u a r y  10, 1978.

G o l d e n d a l e  h a t c h e r y  f e a s i b i l i t y  s t u d y - s t e e l h e a d  f a c i l i t i e s

( G r a y  &  Osbore,  I n c . ) .

. F i s h  h e a l t h  i n s p e c t i o n s  J u l y  I ,  1981-June 30,  1984.

. T r o u t  h a t c h e r y  r e p o r t - r e p o r t s f o r  a l l  C o l u m b i a  River

anadromous  WIIC  s i t e s , c o v e r i n g b r o o d  y e a r s  1981, 1982,  a n d

1983 .

W e d e m e y e r ,  G. A .  1976. H a r k i n g  P a c i f i c  s a l m o n  w i t h  t e t r a c y c l i n e

a n t i b i o t i c s .  C a n a d i a n  J o u r n a l  o ’ f  F i s h e r i e s  a n d  A q u a t i c
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W e d e m e y e r ,  G .  A . ,  a n d  J .  W. W o o d .  1 9 7 4 .  S t r e s s  a s  a  predis-

p o s i n g  f a c t o r  i n  f i s h  d i s e a s e .  U n i t e d  S t a t e s  F i s h  a n d

W i l d l i f e  S e r v i c e ,  S e a t t l e ,  W a s h i n g t o n ,  U S A .
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ADDITIONAL TECHNICAL KEPOKTS

O r e g o n  D e p a r t m e n t  o f  F i s h  a n d  W i l d l i f e .  Research a n d  d e v e l o p m e n t
p u b l i c a t i o n s :

P r o g r e s s  Reports

l Y 7 7 .

1977.

1978.

1979

1979.

1979.

1979.

1979.

1 3 8 0 .

1980.

1980.

1 9 8 0 .

1980.

1980.

1981.

1980.

1982.

Pribble,  11 .  Bonneville H a t c h e r y .

S m i t h ,  Mk. I m p r o v i n g  s u r v i v a l  o f s p r i n g  c h i n o o k  h a t c h e r y
smolts i n  t h e  W i l l a m e t t e  K i v e r .

P r i b b l e ,  M. Bonneville l l a t c h e r y  E v a l u a t i o n .

H a n s e n ,  H .  A n  e v a l u a t i o n  o f  f i s h e r y  c o n t r i b u t i o n  f r o m
f a l l  c h i n o o k  s a l m o n  r e a r e d  i n  O r e g o n  Hatcheries o n  t h e
C o l u m b i a  K i v e r .

Hansen, M., D. E w i n g ,  a n d  J. Matin. Bonneville Hatchery
e v a l u a t i o n .

Memmingsen, A . ,  .I. W e s t g a t e ,  a n d  C o n r a d . Development o f
t e c h n i q u e s  f o r  s a l m o n  a n d  s t e e l h e a d  t r o u t  h a t c h e r i e s .

S m i t h ,  P I .  I m p r o v i n g  s u r v i v a l  o f  s p r i n g  c h i n o o k  h a t c h e r y
smolts i n  t h e  Willamettw K i v e r .

W e s t g a t e ,  J .  Salmonid  n u t r i t i o n a l  s t u d i e s .

E w i n g ,  D., E. Birks, C. F u s t i s h ,  A .  Memmingsen, a n d  1 1 .
P e t e r s o n .  H a t c h e r y  p r a c t i c e s .

H a n s e n ,  H. A n  e v a l u a t i o n  o f  f i s h e r y  c o n t r i b u t i o n  f r o m
f a l l  c h i n o o k  s a l m o n  r e a r e d  i n  O r e g o n  h a t c h e r i e s  o n  t h e
C o l u m b i a  K i v e r .

H a n s e n ,  H. a n d  S. C r a m e r .  Bonneville  l l a t c h e r y  e v a l u a t i o n .

S m i t h ,  M., J . Hutchinson, a n d  J .  Z a k e l .  A d u l t  h o l d i n g
e x p e r i m e n t s , W i l l a m e t t e  s p r i n g  c h i n o o k  s t u d i e s .

birks, E . ,  A .  Hemmingsen,  J .  Dentler, a n d  D. E w i n g .
H a t c h e r y  p r a c t i c e s .

H a n s e n ,  H. a n d  S. C r a m e r .  B o n n e v i l l e  l l a t c h e r y  e v a l u a t i o n .

W e s t g a t e ,  J .  t l a t c h e r y  b i o l o g y  - C o l u m b i a  Ri ver f i s h e r y
d e v e l o p m e n t  p r o g r a m .

W e s t g a t e ,  J . ,  J .  L a g a s s e ,  M. Woodall. Salmonid  n u t r i t i o n a l
s t u d i e s .

H a n s e n ,  M. 5 o n n e v i l l e  t l a t c h e r y  e v a l u a t i o n .
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1982. Hansen, Il., K .  J o h n s o n ,  a n d  C .  T h o m i n g .  A n  e v a l u a t i o n  o f
f i s h e r y  c o n t r i b u t i o n  f r o m f a l l  c h i n o o k  s a l m o n  r e a r e d  i n
O r e g o n  h a t c h e r i e s  o n  t h e  C o l u m b i a  River.

1982 Hemmignsen, A . ,  E .  K i r k s ,  J .  Dentler, a n d  D. E w i n g .
H a t c h e r y  p r a c t i c e s .

1982 Westgate, J . ,  J .  L a g a s s e ,  L .  Woodall,  a n d  T .  U n t e r w e g n e r .
T r o u t / s a l m o n  n u t r i t i o n  s t u d i e s .

I n f o r m a t i o n  R e p o r t s

1982. J o h n s o n ,  S .  A  r e v i e w  a n d  e v a l u a t i o n  o f  r e l e a s e  s t r a t e g i e s
h a t c h e r y - r e a r e d  c o h o  s a l m o n .

1983 W i l l i a m s ,  K .  Releases o f  coho s a l m o n  i n t o  t h e  u p p e r
W i l l a m e t t e  K i v e r ,  O r e g o n .

Federal A i d  Pogress Reprts

1981 H a n s e n ,  H .  A n  e v a l u a t i o n  o f  f i s h e r y  c o n t r i b u t i o n  f r o m  f a l l
c h i n o o k  s a l m o n r e a r e d  i n  O r e g o n  h a t c h e r i e s  o n  t h e
C o l u m b i a  K i v e r .

1983. E w i n g , R. a n d  A . Hemmingsen. H a t c h e r y  p r a c t i c e s .

1983. W e s t g a t e ,  J . ,  J .  L a g a s s e ,  T .  U n t e r w e g n e r .  Salmonid
N u t r i t i o n a l  S t u d i e s .

1983. C a r m i c h a e l ,  K .  E v a l u a t i o n  o f  L o w e r  S n a k e  K i v e r  C o m p .  P l a n
f a c i l i t i e s  i n  O r e g o n .

1983. Mansen, H  B o n n e v i l l e  t l a t c h e r y  E v a l u a t i o n .

W a s h i n g t o n  S t a t e  D e p a r t m e n t  o f  F i s h e r i e s .- -  - -

F i s h e r i e s  N a n a g e m c n t  D i v i s i o n  r e p o r t s .

1984-1 C l o s i n g  r e p o r t - o p e r a t i o n  a n d  m a i n t e n a n c e  -

b e a v e r  Creek a n d  S k a m a n i a  h a t c h e r i e s  a n d  Ringold

Rearing S t a t i o n ,  J i m  Gearheard.

1984-2 I n v e n t o r y  o f  f i s h  i n  h a t c h e r i e s  - February  1 5 ,

1984.

1984-7 U p e r a t i o n a n d  m a i n t e n a n c e  - b e a v e r  C r e e k  a n d

S k a n a n i a  h a t c h e r i e s  a n d  Kingold Rearing Pond ,

Jim Cearhcard.
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1984-9

1984-11

1983-2

1 4 8 3 - 8

1982-3

1982-8

1982-19

1981-20

1981-33

1981-3

1980-*6

W e l l s  h a t c h e r y  s t o c k  a n a l y s i s ,  1982 b r o o d s t o c k ,

K e n  W i l l i a m s .

A  p r o f i l e  o f  C o w l i t z  R i v e r  w i n t e r  steelhead

b e f o r e  a n d  a f t e r  h a t c h e r y  p r o p a g a t i o n ,  J a c k

T i p p i n g

I n v e n t o r y  o f  f i s h  i n  h a t c h e r i e s  - F e b u a r y  1 5 ,

1983., J i m  G e a r h e a r d

F i s h  p l a n t e d  i n  s t a t e  w a t e r s  - J u l y  1 ,  1980-

J u n e  30, 1982.

I n v e n t o r y  o f  f i s h  i n  h a t c h e r i e s  - F e b r u a r y  1 5 ,

1982. w i t h  c o m p a r i s o n  t o  i n v e n t o r y  o f  F e b r u a r y

15, 1981., J i m  G e a r h e a r d .

F i s h  p l a n t e d  i n  s t a t e  w a t e r s  - J u l y  1 ,  1980

J i m  Gearheard.

C o w l i t z  s t e e l h e a d  r e a r i n g  a n d  p r o d u c t i o n  -

p r o g r e s s  r e p o r t  - 1 9 8 2 ,  J a c k  T i p p i n g .

O p e r a t i o n  o f  f i s h  f a c i l i t i e s  c o n s t r u c t e d  w i t h

a n a d r o m o u s  f i s h  f u n d s  - s t a t e w i d e  f o r  p e r i o d ,

J u l y  1 ,  1980 - J u n e  30, 1981,  J i m  Gearheard.

A n n u a l  r e p o r t  f o r  h a t c h e r i e s  and s e m i - n a t u r a l

r e a r i n g  p o n d s ,  J u l y  1 , 1980 - J u n e  30, 1961,

J i m  G e a r h e a r d .

O p e r a t i o n  a n d  m a i n t e n a n c e  - B e a v e r  C r e e k  a n d

S k a n a n i a  h a t c h e r i e s  a n d  Ringold Rearing S t a t i o n

O c t o b e r  1 , 1979 t o  S e p t e m h e r  3 0 ,  1980 .

A n n u a l  r e p o r t - h a t c h c r i e s  a n d  s e m i - n a t u r a l

r e a r i n g  p o n d s  J u l y  1 ,  1979 - J u n e  30,  1980, Jim

G e a r h e a r d .
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1981-10  I n v e n t o r y  a n d  h a t c h e r i e s  F e b r u a r y  1 5 ,  1981 w i t h

c o m p a r i s o n s  t o  F e b r u a r y  1 5 ,  1980, J i m  C e a r h e a r d .

1980-4 O p e r a t i o n  a n d  m a i n t e n a n c e  - B e a v e r  C r e e k  a n d

Skamania h a t c h e r i e s  a n d  Ringold K e a r i n g  P o n d ,

K. W. L a r s o n  / J .  C e a r h e a r d .

1980-5 I n v e n t o r y  o f  f i s h  i n  h a t c h e r i e s  - D i v i s i o n

P u b l i c a t i o n .

1980-6 Hatchjeres a n d  s e m i - n a t u r a l  r e a r i n g  p o n d s  -

A n n u a l  Report, 1979-1979. D i v i s i o n  Publication.

1980-7 F i s h  p l a n t e d  i n  s t a t e  w a t e r s  - J u l y  1 ,  1 9 7 9  -

J u n e ,  30, 1979,, D i v i s i o n  P u b l i c a t i o n .

1980-18 b r o o d s t o c k  V i r a l  S u r v e y :  1969-1980, S t e v e

Roberts.

1980-19 D e v e l o p m e n t  a n d  m a n a g e m e n t  o f  f e d e r a l  a i d

m i g r a t o r y  g a m e  fish rearing a r e a s ,  S .  C r o s s ,

J . C e a r h e a r d ,  I I .  Harty,

1980-22 h n a d r o m o u s  f i s h  p r o g r a m  p r o g r e s s  r e p o r t ,  J a m e s

M. . Gearhen  rd .

T e c h n i c a l  K e p o r t s

#61. A n  e v a l u a t i o n  o f  the e f f e c t s  o f  f o u r  t a g s

u s e d  f o r  m a r k i n g  j u v e n i l e  c h i n o o k  s a l m o n

(Oncorhynchus  t s h a w y t s c h a )  ( A p r i l  1981),

Micheal E a m e s ,  Mark Hino.

#65. C o d e d - w i r e  tag l o s s  s t u d y  ( A u g u s t  1981), L e e

blankenship.
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P r o g r e s s  r e p o r t s .

Cowli tz s a l m o n  hatcheryy a n d  r e s e r v o i r  p r o d u c t i o n

a n d  e v a l u a t i o n  p r o g r a m ,  1973 - L l o y d  P h i n n e y ,

K e v i n  B a u e r s f e l d  ( O c t o b e r  1976).

1976 Hatcheries s t a t i s t i c a l  r e p o r t  o f  p r o d u c t i o n

a n d  p l a n t i n g s  - Bob F o s t e r ,  Vie F l e t c h e r ,  Bertha

K i s e r  ( J u l y  1977).

Results o f  1970  a n d  1 9 7 2  b r o o d  C o l u m b i a  K i v e r

co110 s t u d i e s  - C h a r l e s  Moopley, J r . ,  P a u l  K .

Seidcl, Harry  G. Senn, K o b e r t  C .  Mager (March

1978).

Cowlitz s a l m o n  h a t c h e r y  a n d  r e s e r v o i r

p r o d u c t i o n  a n d  e v a l u a t i o n  p r o g r a m ,  1 9 7 4  a n d

1975 - Paul R. S e i d e l ,  C h a r l e s  I I .  Mopley, J r .

(March 1978).

D e v e l o p m e n t  a n d  s t a t u s  o f  a  s a l m o n  e n h a n c e m e n t

d a t a  b a s e  t o  e v a l u a t e  n e w  a r t i f i c i a l  p r o d u c t i o n

p r o j e c t s  - Research & D e v e l o p m e n t  D i v i s i o n  ( J u n e

1978).

S a l m o n  e g g i n c u b a t i o n  i n v e s t i g a t i o n ,  J u l y  I ,

1967 t o  J u l y  1 ,  1977 - K o b e r t  F o s t e r  (May 1978).

H a t c h e r y  r e t u r n s  a n d  s p a w n i n g  d a t a  f o r

C o l u m b i a  K i v e r ,  1960-1976 - T o n y  K a s c h ,  b o b

F o s t e r  ( H a y  1 3 7 8 ) .

l Y 7 6  K e s u l t s  f r o m  m i c r o - t a g g e d  s a l m o n

e x p e r i m e n t a l  g r o u p s  - T o n y  K a s c h  (May 1978).
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# 7 3 . S a l m o n  egg i n c u b a t i o n  b o x  p r o g r a m ,  1977-78

S e a s o n - Richaard L .  A l l e n ,  L a r r y  R .  C o w a n

A u g u s t  (1978.

1 1 7 5 .  1977 H a t c h e r i e s  s t a t i s t i c a l  r e p o r t  o f  p r o d u c t i o n

a n d  p l a n t i n g s  - Bob P o s t e r ,  Vie F l e t c h e r ,  P a m

f 7 7 .  A  d e t a i l e d  l i s t i n g  o f  t h e  l i b e r a t i o n s  o f  s a l m o n

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

S t a t e  o f  W a s h i n g t o n  d u r i n g  1977 - C h u c k  D u n n ,

Vie F l e t c h e r ,  P a m  C o l e m a n .

# 9 3  1978 Hatcheries s t a t i s t i c a l  r e p o r t  o f

p r o d u c t i o n  a n d  p l a n t i n g s  - Vie F l e t c h e r ,  P a r e

C o l e m a n ,  Peg): Hall ( O c t o b e r  1975)).
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h a t c h e r i e s  - C a r r i e  Bagatell, K o n y  K a s c h ,  C h u c k

J o h n s o n  ( O c t o b e r  1979).

# 9 6 .  A d e t a i l e d  l i s t i n g  o f  the l i b e r a t i o n s  o f  s a l m o n

a n d  s t e e l h e a d  t r o u t  i n t o  t h e  o p e n  w a t e r s  o f  t h e

S t a t e  o f  W a s h i n g t o n  d u r i n g  1976 - C h u c k  D u n n ,

P e g g y  Hal 1 , Vie F l e t c h e r  ( O c t o b e r  1979).

# 9 9 .  W a s h i n g t o n  S t a t e  p r o p o s e d  f i s h  c u l t u r e  p r o g r a m ,

1979-1980, S a l m o n  a n d  s t e e l h e a d  t r o u t  - P a u l

S e i d e l  (March 1 9 0 ) .

#103. S a l m o n  c u l t u r e  p r o g r a m ,  1979-1980 ` Ross G.

A n t  ipa (March 19 80),
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8 1 1 6 .  1 9 7 9  h a t c h e r i e s  s t a t i s t i c a l  r e p o r t  o f

p r o d u c t i o n  a n d  p l a n t i n g s  - P e g g y  Hall, Vie

F l e t c h e r  ( J u l y  1980),

#122 . A  d e t a i l e d  l i s t i n g  o f  t h e  l i b e r a t i o n s  o f  s a l m o n

i n t o  t h e  o p e n  w a t e r s  o f  t h e  S t a t e  o f  W a s h i n g t o n

d u r i n g  1979 - P a u l  S e i d e l ,  P a m  C o l e m a n ,  P e g g y

H a l l  ( A u g u s t  1980).

#127 . A  r e v i e w  o f  t h e  1 9 7 3  b r o o d  coho s a l m o n

( O n c o r h y n c h u s  k i s u t c h )  c o d e d - w i r e  m i c r o  t a g g i n g

e x p e r i m e n t s  i n  Pugct S o u n d , C o a s t a l ,  a n d  C o l u m b i a

River A r e a s  b y  t h e  W a s h i n g t o n  D e p a r t m e n t  o f

F i s h e r i e s  - C a r r i e  Bagatrll,  T o n y  Kasch,  C h u c h

J o h n s o n  ( J a n u a r y  1 9 8 1 ) .

6 1 3 2 .  A  d e t a i l e d  l i s t i n g  o f  t h e  l i b e r a t i o n s  o f  s a l m o n

i n t o  t h e  o p e n  w a t e r s  o f  W a s h i n g t o n  d u r i n g  1 9 8 0  -

Pam C o l e m a n , T o n y  Rasch ( A p r i l  1 9 8 1 ) .

#139. A  r e v i e w  o f  t h e  e x p e r i m e n t s  w i t h  t h e  1 9 7 1  b r o o d

s u m m e r / f a l l  c h i n o o k  s a l m o n  (Oncorhynchus-

t s h a w y t s c h a )  r e l e a s e d  f r o m  W a s h i n g t o n  Depart-

m e n t  o f  F i s h e r i e s  h a t c h e r i e s  - C a r r i e  Bagatell,

H o w a r d  F u s s ,  T o n y  K a s c h ,  C h u c h  J o h n s o n  ( J u n e

1981).

#143. A  r e v i e w  o f  t t r e  e x p e r i m e n t s  w i t h  t h e  1972 b r o o d

Springg a n d  f a l l  c h i n o o k  s a l m o n  ( O r c o r h y n c h u s-

tsllawytsctla)  r e l e a s e d  f  rom eighteen Washingnton

Department o f  F i s h e r i e s  h a t c h e r i e s  - Howard

F u s s , T o n y  Rasch,, C h u c k  J o h n s o n  ( A u g u s t  1 3 8 1 ) .
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#154. 1 9 7 9  K e s u l t s  f r o m  m i c r o - t a g g e d  s a l m o n

e x p e r i m e n t a l  g r o u p s - D i c k  O ’ C o n n o r  ( F e b r u a r y
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#160. A  d e t a i l e d  l i s t i n g  o f  t h e  l i b e r a t i o n s  o f  s a l m o n
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( O n c o r h y n c h u s  kisutch) e x p e r i m e n t s  f r o m
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A n d r e w  Appleby,  T o n y  Rasch - J u l y  1 9 8 3 .
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P o t e n t i a l  H a t c h e r y  S i t e s

T h i s  a p p e n d i x  i s  a  c o m p o l a t i o n  o f  i n f o r m a t i o n  c u r r e n t l y
a v a i l a b l e  a b o u t  p o t e n t i a l  s i t e s  f o r  n e w  h a t c h e r i e s  t o  r e a r
a n a d r o w o u s  s p e c i e s  i n  t h e  C o l u m b i a  K i v e r  b a s i n .  G o v e r n m e n t  a n d
p r i v a t e  a g e n c i e s  c o n c e r n e d  w i t h  t h e  f i s h e r i e s  o f  t h e  C o l u m b i a
K i v e r  b a s i n  w e r e  a s k e d  f o r  i n f o r m a t i o n  o n  h a n d  r e g a r d i n g
p o t e n t i a l  a q u a c u l t u r e  s i t e s . I n f o r m a t i o n  o b t a i n e d  f r o m  t h e s e
a g e n c i e s r a n g e d  f r o m  d e t a i l e d  s i t e  s t u d i e s  t o  n o t e s  m e n t i o n i n g
l o c a t i o n s  w i t h  a  p o t e n t i a l  f o r  d e v e l o p m e n t  a s  f i s h  r e a r i n g
f a c i l i t i e s .

I n  t h e  l a t e  1970’s t h e  U S  C o r p s  o f  E n g i n e e r s  c a r r i e d  o u t
d e t a i l e d  s t u d i e s  o f  t h e  S n a k e  K i v e r  s y s t e m  t o  l o c a t e  p o t e n t i a l
h a t c h e r y  s i t e s  a s  p a r t o f  t h e  L o w e r  S n a k e  K i v e r  F i s h  a n d  W i l d l i f e
C o m p e n s a t i o n  P l a n .  T h e  C o r p s  p u b l i s h e d  t h e  r e s u l t s  o f  t h e s e
s t u d i e s  i n  a s e r i e s  o f  r e p o r t s t h a t  i d e n t i f i e d  a n d  c o m p a r e d
p o t e n t i a l  s i t e s  f o r  f i s h  h a t c h e r i e s  i n  t h e  S n a k e  K i v e r  s y s t e m .

G r o u n d - W a t e r  Reconnasissance i n  S o u t h e a s t  I d a h o- -  - -

T h i s  C o r p s  r e p o r t  r e c o m m e n d s f i v e  s i t e s  f o r  s t e e l h e a d  t r o u t
a n d  g i v e s  i n f o r m a t i o n  r e g a r d i n g  a n  a d d i t i o n a l  1 3 4  p o t e n t i a l
s i t e s .  ( U S  A r m y  E n g i n e e r  D i s t r i c t ,  W a l l a  W a l l a  C o r p s  o f
E n g i n e e r s ,  J u l y ,  1 9 7 8 ) .  F o r  c h i n o o k  s a l m o n ,  f i v e  s i t e s  w e r e
r e c o m m e n d e d  w i t h  t h r e e  o t h e r  p o t e n t i a l  s i t e s  l i s t e d .  T h e  r e p o r t
g i v e s  d e t a i l e d  i n f o r m a t i o n  a b o u t  t h e  r e c o m m e n d e d  s i t e s  a n d
s u m m a r i z e s  i n f o r m a t i o n  a s  f o l l o w s :

I .  Recommended s i t e s  f o r  s t e e l h c a d  t r o u t .

A . Banbury S p r i n g s

T h e  s p r i n g s i s s u e  a l o n g  a  l / 4 - m i l e - l o n g  f a c e  o f  t h e
Snake K i v e r  C a n y o n  w a l l ,  d i s c h a r g i n g  f r o m  t h e  s h a l l o w
p e r m e a b l e  b a s a l t s  a t  t h e  c o n t a c t  w i t h  t h e  u n d e r l y i n g  d e n s e
Banbury b a s a l t .  T h e  l i n e  o f  s p r i n g s  i s  g e n e r a l l y  a b o u t  1 0 0
f e e t  b e l o w  t h e  p l a t e a u  r i m .  S p r i n g  f l o w s  a r e  q u i t e
c o n s t a n t ,  u s u a l l y  r a n g i n g  b e t w e e n  110 a n d  1 3 5  c f s ;  w a t e r
t e m p e r a t u r e  i s  e s s e n t i a l l y  c o n s t a n t  a t  5 5 - 5 6  d e g r e e s  F
( 1 2 . 8 - 1 3 . 3  d e g r e e s  C ) .  T h e r e  i s  n o  s i g n i f i c a n t  e x i s t i n g
w a t e r  u s e  a t  t h e  s p r i n g s .  T h e  a r e a  a r o u n d  t h e  s p r i n g s ,  f r o m
t h e  c a n y o n  r i m  t o  t h e  S n a k e  K i v e r , i s  l e a s e d  f r o m  I d a h o
P o w e r  C o . b y  t h e  S n a k e  K i v e r  A r e a  C o u n c i l  Boy S c o u t s  o f
Ame ri ca . L a n d  o n  t h e  p l a t e a u , i m m e d i a t e l y  e a s t  o f  t h e
s p r i n g s , i s  p r i v a t e l y  o w n e d - - a n d l a n d  t o  t h e  s o u t h  i s  o w n e d
b y  t h e  I d a h o  D e p a r t m e n t  o f  F i s h  a n d  G a m e .  A n  a d e q u a t e  a r e a
n e a r  r i v e r  l e v e l , w h i c h  i s  n o t  p r e s e n t l y  d e v e l o p e d  b y  t h e
Boy S c o u t s  i s  p r o b a b l y  a d e q u a t e  f o r  a  h a t c h e r y  s i t e  u s i n g
s p r i n g  w a t e r  b y  g r a v i t y  o n  a  o n c e - t h r o u g h  b a s i s .  E f f l u e n t
c o u l d  d i s c h a r g e  d i r e c t l y  t o  t h e  S n a k e  K i v e r .  A c c e s s  c o u l d
b e  b y  i m p r o v e m e n t  o f  a n  e x i s t i n g  r o a d , o r  c o n s t r u c t i o n  o f  a
n e w  r o a d .
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B.. M a l a n  S p r i n g s
T h e  c a n y o n  o f  t h e  B i g  W o o d  ( M a l a d )  K i v e r  b e l o w

e l e v a t i o n  a b o u t  3 , 1 0 0  f e e t  c o n t a i n s  v e r y  l a r g e  s p r i n g s .  The
u p p e r m o s t  a r e  c o l l e c t e d  w i t h  t h e  r i v e r  f l o w  a n d  d i v e r t e d  b y
f l u m e  f o r  p o w e r  g e n e r a t i o n f a r t h e r  d o w n  t h e  c a n y o n .
A d d i t i o n a l  s p r i n g s  ( w i t h  a p p a r e n t d i s c h a r g e s  a d e q u a t e  f o r
h a t c h e r y  n e e d s )  i s s u e b e l o w  t h e  u p p e r  d i v e r s i o n ,  d i s c h a r g e
i n t o  t h e  r i v e r  c h a n n e l  t o  j o i n  t h e  u p p e r  p o w e r p l a n t
t a i l w a t e r ,  a n d  a r e  d i v e r t e d  a g a i n  t o  a  f l u m e  f o r  t h e  K i n g
H i l l  I r r i g a t i o n  District  M a i n  C a n a l  a n d  t h e  l o w e r  p o w e r
p l a n t .  A l t h o u g h  n o t  i n v e s t i g a t e d  i n  d e t a i l ,  i t  a p p e a r s  t h a t
s u f f i c i e n t  s p r i n g  f l o w  c o u l d  b e  o b t a i n e d  a b o v e  e l e v a t i o n
2,920 f e e t , e x c l u s i v e  o f  r i v e r  r u n o f f ,  t o  m e e t  h a t c h e r y
n e e d s .  I n  m i d - M a r c h  1 9 7 8  t h e  t e m p e r a t u r e  o f  s p r i n g  w a t e r  a t
t h e  u p p e r  d i v e r s i o n  w a s  5 8  d e g r e e s  F  ( 1 4 . 4  d e g r e e s  C), 54)
d e g r e e s  F ( 1 5 . U  d e g r e e s  C )  a t  a n  u n u s e d  s p r i n g  b e l o w  t h e
d i v e r s i o n ,  a n d  5 6  d e g r e e s  F ( 1 3 . 3  d e g r e e s  C )  i n  t h e  r i v e r
b e l o w  t h e  d i v e r s i o n .  S u m m e r  f l o w  o f  t h e  r i v e r  r e c e i v e s
i r r i g a t i o n  r e t u r n  f l o w  a t  h i g h e r  t e m p e r a t u r e s  a n d  m a y  n o t  b e
useable. I d a h o  P o w e r  C o . o w n s  l a n d  o n  e i t h e r  s i d e  o f  t h e
r i v e r , a  n a r r o w  s t r i p  o n  t h e  s o u t h  s i d e  a b o v e  t h e  h i g h w a y
b r i d g e , a n d  a  l a r g e  p a r c e l  o n t h e  n o r t h  s i d e  b e l o w  t h e
b r i d g e .  H a t c h e r y  s u p p l i e s  c o u l d  b e  o b t a i n e d  b y  g r a v i t y
f l o w , a n d  t h e  e f f l u e n t  p r o b a b l y  r e t u r n e d  t o  t h e  K i n g  H i l l
C a n a l  a n d  I d a h o  P o w e r  C o .  f l u m e  b y  g r a v i t y .  P r i v a t e
p r o p e r t y  a d j a c e n t  t o  I d a h o  P o w e r  p r o p e r t y  o n  t h e  s o u t h  s i d e
a b o v e  t h e  b r i d g e  i s  n o w  u s e d  o n l y  f o r  p a s t u r e .

c . T h o u s a n d  S p r i n g s

N u m e r o u s  s p r i n g  o u t l e t s  a l o n g  t h e  c l i f f  f a c e ,  a t  a n d
n e a r  t h e  c o n t a c t  w i t h  u n d e r l y i n g  l e s s  p e r m e a b l e  Banbury
b a s a l t , d i s c h a r g e  i n t o  t h e  I d a h o  P o w e r  C o .  f l u m e  a b o u t  120
f e e t  b e l o w  t h e  r i m .  Several  o f  t h e  i n d i v i d u a l  o u t l e t s
d i s c h a r g e  m o r e  t h a n  1 0 0  c f s  e a c h .  T h e  f l o w  c o l l e c t e d  f o r
p o w e r  g e n e r a t i o n  a v e r a g e s  a b o u t  6 0 0  c f s  e a c h ,  with a  t o t a l
f l o w  i n  t h e  a r e a  o f  a b o u t  1 , 0 0 0  c f s .  W a t e r  t e m p e r a t u r a  i n
t h e  f l u m e  a t  t h e  l a r g e r  i n f l o w  p o i n t s  i s  e s s e n t i a l l y  5 7
d e g r e e s  F ( 1 3 . Y  d e g r e e s  C ) , a l t h o u g h  t h e  t e m p e r a t u r e  i s
n e a r e r  5 2  d e g r e e s  P ( 1 1 . 1  d e g r e e s  C) a t  t h e  S a n d  S p r i n g s
d i v e r s i o n  i n l e t  p o i n t  d u r i n g  c o l d  w i n t e r  p e r i o d s .  The
t e m p e r a t u r e  o f  t h e  p o w e r p l a n t t a i l r a c e  w a t e r  a v e r a g e s
d e g r e e s  F ( 1 2 . 8  d e g r e e s  C ) ,  o r  w a r m e r .  T h e  l a n d  surrozidiny:
t h e  I d a h o  P o w e r  C o . p r o p e r t y  a t  t h e  s p r i n g s  i s  p r i v a t e l y
o w n e d  a n d  d o e s  n o t  a p p e a r t o  h e  r e a d i l y  o b t a i n a b l e .  I d a h o
P o w e r  C o . o w n s  s u f f i c i e n t  l a n d  f o r  h a t c h e r y  n e e d s  o n  t h e  r i m
i m m e d i a t e l y  a b o v e  ( e a s t  o f )  t h e  s p r i n g s .  W a t e r  l i f t e d  a b o u t
1 2 0  f e e t  f r o m  t h e  f l u m e  c o u l d  b e  r e t u r n e d  t o  t h e  f l u m e  a b o v e
t h e  p o w e r  p l a n t  o r  c o u l d  b e  d r o p p e d  b a c k  a b o u t  300 f e e t  t o
r i v e r  l e v e l .  A c c e s s  t o  a  r i m  s i t e  o n  I d a h o  P o w e r  C o .  l a n d
w o u l d  r e q u i r e  a c q u i s i t i o n o f  r i g h t - o f - w a y  a l o n g  a  s e c t i o n
l i n e  f o r  a  d i s t a n c e  o f  o n e - q u a r t e r  m i l e ,  o r  a c r o s s  p r i v a t e
l a n d  f r o m  t h e  e x i s t i n g  T h o u s a n d  S p r i n g s  r o a d  a t  t h e  s o u t h .
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D. S a n d  S p r i n g s

M o s t  o f  t h e  s p r i n g  d i s c h a r g e  o c c u r s  a t  t h e  n o r t h w e s t
e n d  o f  t h e  e x i s t i n g  s p r i n g  p o n d  a n d  i n  t h e  l a r g e  s p r i n g
a l c o v e  a  f e w  h u n d r e d  f e e t  t o w a r d  t h e  e a s t .  T h e  s p r i n g s  a r e
o n  t h e  s l o p i n g  s h o u l d e r  o f  t h e  u p l a n d ,  a n d  r e p r e s e n t
d i s c h a r g e  f r o m  t h e  t o p  o f  t h e  r e g i o n a l  w a t e r  t a b l e .  The
t o t a l  s p r i n g  f l o w  v a r i e s s e a s o n a l l y  w i t h  i r r i g a t i o n  a n d
p u m p i n g  o n  t h e  p l a i n  t o  t h e  n o r t h  a n d  e a s t ,  r a n g i n g  f r o m
a b o u t  8 0  t o  1 1 5  c f  s .  I d a h o  P o w e r  C o . d i v e r t s  p a r t  o f  t h e
f l o w  d o w n s t r e a m  i n t o  t h e  f l u m e  t o  t h e i r  T h o u s a n d  S p r i n g s
P o w e r  p l a n t , a n d  s o m e  i r r i g a t i o n  r e t u r n  w a t e r  e n t e r s t h e
s p r i n g  d i s c h a r g e  c h a n n e l  b e l o w  t h e  s p r i n g s .  k a t e r
t e m p e r a t u r e  i s  n e a r l y  c o n s t a n t a t  5 7 . 5  d e g r e e s  P ( 1 4 . 2
d e g r e e s  C).

T h e  springs  a n d  s u r r o u n d i n g l a n d  a r e  p r i v a t e l y  o w n e d ,
e x c e p t  f o r  t w o  40-*acre p a r c e l s  o f  U S - o w n e d  l a n d  a b o u t  o n e
m i l e  s o u t h  a n d  s o u t h w e s t  o f  t h e  s p r i n g s .  A  h a t c h e r y  a t
e i t h e r  p a r c e l , b u t  e s p e c i a l l y  t h e  s o u t h w e s t ,  w o u l d  b e  a t
e s s e n t i a l l y  t h e  e l e v a t i o n  o f  t h e s p r i n g s  a n d  s o m e  p u m p i n g
w o u l d  b e  r e q u i r e d .  E f f l u e n t  d i s c h a r g e  w o u l d  b e  p o s s i b l e  t o
t h e  I d a h o  P o w e r  C o .  p i c k - u p  p o i n t , o r  t o  S a n d  S p r i n g s  C r e e k
a n d  t h e  S n a k e  K i v e r .  A  h a t c h e r y  c o u l d  p r o b a b l y  o b t a i n
g r a v i t y  w a t e r  i f  i t  w e r e  l o c a t e d  o n  t h e  p r i v a t e  l a n d  a l o n g
t h e  c r e e k .

E.. B r i g g s  S p r i n g s

T h e  m a j o r i t y  o f  t h e  s p r i n g  d i s c h a r g e  o c c u r s  w i t h i n  a
l a r g e  p o o l  a n d  n e a r b y  s m a l l e r  o u t l e t s ,  a n d  t h e n  f l o w s
w e s t w a r d  i n  a  s i n g l e  c h a n n e l .  T h e  s p r i n g s  i s s u e  f  r u m  t  he
t a l u s  n e a r  t h e  c o n t a c t  b e t w e e n  S n a k e  K i v e r  b a s a l t  a n d  o l d e r ,
p r o b a b l y  B a n b u r y , b a s a l t s  i n  a  r e l a t i v e l y  f l a t  a r e a .  f  1 ow
h a s  b e e n  n e a r l y  c o n s t a n t  i n  r e c e n t  y e a r s ,  r a n g i n g  b e t w e e n
1 0 5  a n d  1 1 5  c f s .  F l o w  o f  a s  m u c h  a s  150 c f s  h a s  b e e n
r e p o r t e d .  W a t e r  t e m p e r a t u r e  i s  n e a r l y  c o n s t a n t  a t  5 7
d e g r e e s  F ( 1 3 . 9  d e g r e e s  C ) .  S a t i s f a c t i o n  o f  a l l  e x i s t i n g
w a t e r  r i g h t s , i n c l u d i n g  p e n d i n g  a p p l i c a t i o n s ,  w o u l d  r e q u i r e
d i v e r s i o n  o f  e s s e n t i a l l y  a l l  t h e  f l o w ,  a l t h o u g h  t h e r e  i s  n o
u s e  f r o m  t h e  s p r i n g s  d o w n s t r e a m  f o r  s e v e r a l  h u n d r e d  f e e t .
T h e  s p r i n g s  a n d  i m m e d i a t e l y  a d j a c e n t  l a n d  a r e  o w n e d  b y  I d a o
P o w e r  C o . , w i t h  p r o b a b l y  s u f f i c i e n t  a r e a  f o r  a  h a t c h e r y  t o
t h e  s o u t h  a n d  s o u t h w e s t  o f  t h e  s p r i n g s .  b e c a u s e  o f  t h e
e s t a b l i s h e d  d i v e r s i o n  p o i n t f o r  s o m e  e x i s t i n g  w a t e r  r i g h t s ,
s o m e  t a i l w a t e r  m a y  n e e d  t o  b e  p u m p e d .  O t h e r w i s e ,  d i s c h a r g e
c o u l d  b e  d i r e c t l y  t o  t h e  S n a k e  K i v e r .  A c c e s s  w o u l d  b e
e a s i l y  p r o v i d e d  b y  i m p r o v e m e n t  o f  a n  e x i s t i n g  r o a d .

F o r t y  a c r e s  i m m e d i a t e l y  n o r t h  o f  t h e  s p r i n g s  o n  t h e  b l u f f
a r e  U S - o w n e d  a n d  a r e  a d j a c e n t  t o  I d a h o  P o w e r  C o . l a n d .  The
s p r i n g  f l o w s  c a n  b e  c o l l e c t e d  1 0 0  f e e t  a b o v e  r i v e r  l e v e l .  A
l i f t  o f  a b o u t  2 0 0  f e e t  w o u l d  b e  r e q u i r e d  t o  t h e  r i m ,  w i t h
3 0 0  f e e t  o f  d r o p  h a c k  t o  t h e  r i v e r .
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I I .  O t h e r  p o t e n t i a l  s i t e s  f o r  s t e e l h e a d  t r o u t .

A .  Bickel  S p r i n g s - R i l e y  C r e e k - B i l l i n g s l e y  C r e e k

Most o f  t h e  w a t e r  f r o m  t h e s e  s o u r c e s  i s  a l r e a d y
a p p r o p r i a t e d  a n d  u s e d  e x t e n s i v e l y  f o r  p r i v a t e ,  s t a t e ,  a n d
f e d e r a l  h a t c h e r i e s  a s  w e l l  a s  f o r  i r r i g a t i o n .

B. B l u e  S p r i n g s

T h e  f l o w  a t  t h e s e  s p r i n g s  ( a b o u t  6 0 - 6 5  c f s )  d i s c h a r g e s
a t  o r  b e l o w  t h e  l e v e l  o f  t h e  S n a k e  R i v e r  a n d  w o u l d  b e
d i f f i c u l t  t o  c o l l e c t  a n d  u t i l i z e .

C .  b o x  C a n y o n  S p r i n g s

T h e  f l o w  a t  t h e s e  s p r i n g s  ( a b o u t  4 0 0  c f s )  i s  l a r g e l y
u s e d  f o r  a n  e x i s t i n g  p r i v a t e h a t c h e r y  w h i c h  o c c u p i e s  t h e
o n l y  n e a r b y  l a n d  ( w h i c h  i s  a c r o s s t h e  r i v e r )  s u i t a b l e  f o r  a
l a r g e  h a t c h e r y .

D. B l u e  L a k e s  S p r i n g s- -

A n  a v e r a g e  o f  a b o u t  2 0 0  c f s  i s s u e s  f r o m  b a s a l t  a n d
t a l u s  a n d  f l o w s  t h r o u g h  a  w e l l - d e v e l o p e d  r e c r e a t i o n a l  a r e a ,
a  p r i v a t e r e s i d e n t i a l  a r e a , a n d  c o u n t r y  c l u b  g r o u n d s  w i t h
s u b s e q u e n t  d i v e r s i o n  f o r  a  l a r g e  p r i v a t e  h a t c h e r y  w e s t  o f
t h e  g o l f  c o u r s e .

E. C l e a r  L a k e  S p r i n g s

F l o w  f r o m  s e v e r a l  l a r g e  s p r i n g  a r e a s  m a k i n g  u p  t h e
C l e a r  L a k e s  g r o u p  i s  u s e d  h e a v i l y  f o r  p r i v a t e  t r o u t
h a t c h e r i e s .  W a t e r  i s  a l s o  u s e d  f o r  i r r i g a t i o n  a n d  f o r  p o w e r
generat  i o n .  T o t a l  d i s c h a r g e  a v e r a g e s  m o r e t h a n  500 c f s ; .
w a t e r  t e m p e r a t u r e  i s  a b o u t  5 b . 6  d e g r e e  F .  T h e r e  i s  a  h e a v y
c o m m i t m e n t  t o  e x i s t i n g  d e v e l o p m e n t .

F. N i a g a r a  S p r i n g s

T h e s e  s p r i n g s  a r e  t o t a l l y  u s e d  b y  I d a h o  P o w e r  f o r  a
h a t c h e r y .  F l o w  i s  2 5 0  c f s  o r  g r e a t e r  a t  5 6 . 6 - 5 7  d e g r e e s  F
( 1 3 . 7 - 1 3 . 9  d e g r e e s  C ) .

G. C r y s t a l  S p r i n g s

N e a r l y  a l l  t h e  s p r i n g  d i s c h a r g e i s  c o l l e c t e d  i n  a  F l u m e
a n d  u s e d  b y  a  p r i v a t e  t r o u t  h a t c h e r y .  S e v e r a l  s p r i n g
o u t l e t s  a t  t h e  w e s t  e n d  b y p a s s t h e  h a t c h e r y  a n d  f l o w  t h r o u g h
p o n d  a r e a s  t o  the r i v e r .  T h e s e  f l o w s  a r e  u n m e a s u r e d ,  b u t
a p p e a r  t o  t o t a l  l e s s  t h a n  50 c f s .  W a t e r  t e m p e r a t u r e  i n  t h e
f l u m e  i s  5 7 - 5 8  d e g r e e s f  (13.9-14.4  d e g r e e s  C ) .
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h  . D e v i l s  C o r r a l  S p r i n g s

S e v e r a l  s p r i n g s  i n  d e e p  a l c o v e s d i s c h a r g e  t h r o u g h  t w o
c h a n n e l s  t o  t h e  S n a k e  K i v e r .  T h e  p r i n c i p a l  d i s c h a r g e  i s
t h r o u g h  t h e  u p s t r e a m  c h a n n e l  a n d  a v e r a g e s  a b o u t  3 8 - 4 5  c f s .
T h e  l o w e r  c h a n n e l  h a s  o n l y  a b o u t  8 c f s .  W a t e r  t e m p e r a t u r e
v a r i e s  f r o m  5 7 - 6 0  d e g r e e s  F  ( 1 3 . 9 - 1 5 . 6  d e g r e e s  C )
s e a s o n a l l y .  T h e  s p r i n g s  a r e  u n u s e d ,  b u t  a r e  p r i v a t e l y
o w n e d .  T h e  p r e s e n t  o w n e r  h o l d s  f i l i n g s  o n  t h e  t o t a l  f l o w
f o r  h a t c h e r y  a n d  o t h e r  u s e s .  N o  s i t e  i s  a v a i l a b l e  f o r  a
h a t c h e r y  e x c e p t  a b o u t  f i v e  a c r e s  o n  t h e  a l c o v e  f l o o r .

I .  J e r o m e  A r e a

T h e  l a v a  p l a t e a u  a r e a  s o u t h  a n d  w e s t  o f  J e r o m e  b e t w e e n
I n t e r s t a t e  H i g h w a y  I-80N a n d  t h e  S n a k e  K i v e r  c a n y o n  rim i s
u n d e r l a i n  b y  t h e  S n a k e P l a i n  a q u i f e r  w i t h  t h e  p o t e n t i a l  f o r
w e l l s  y i e l d i n g  a n  a v e r a g e  o f  3 - 5  c f s  p e r  w e l l .  T h e  g r o u n d
i s  l i t t l e  u s e d  i n  t h e  a r e a  b e c a u s e  o f  t h e  e x t e n s i v e  d e l i v e r y
s y s t e m  o f  t h e  T w i n  F a l l s  N o r t h  S i d e  C a n a l .

A  w e l l  f i e l d  o f  1 5  w e l l s  c a p a b l e  o f  p r o d u c i n g  a b o u t  5 0
c f s  c o u l d  b e  c o n s t r u c t e d  i n  m o s t  p a r t s  o f  t h e  a r e a .  D e p t h
t o  s t a t i c  w a t e r  l e v e l  w o u l d  b e  f r o m  a b o u t  1 0 0  t o  3 5 0  f e e t
b e l o w  l a n d  s u r f a c e ,  d e p e n d i n g  u p o n  l a n d - s u r f a c e  e l e v a t i o n  a t
t h e  w e l l  s i t e .  I f  w e l l s  w e r e  s p a c e d  a b o u t  5 0 0  f e e t  a p a r t ,
t h e  p u m p i n g  a n d  i n t e r f e r e n c e d r a w d o w n  w o u l d  b e  o n l y  a  f e w
f e e t , s o  l i f t s  w o u l d  b e  e s s e n t i a l l y  t h e  s a m e  a s  d e p t h  t o
w a t e r .  S e a s o n a l  a r e a  w a t e r - l e v e l  f l u c t u a t i o n s  w o u l d  b e  i n
t h e  r a n g e  o f  3 - 6  f e e t .  P u m p i n g  t h e  r e q u i r e d  5 U  c f s  f r o m  a
f i e l d  o f  1 5 - w e l l s  w i t h i n  1 0 , 0 0 0  f e e t  o f  t h e  s p r i n g s  b e l o w
t h e  c a n y o n  r i m  s h o u l d  b e  e x p e c t e d  to c a u s e  u p t o  t w o  f e e t  o f
h e a d  d e c l i n e  a t  s o m e  o f  t h e  s p r i n g s ,  w i t h  s o m e  c o n s e q u e n t
r e d u c t i o n  o f  s p r i n g  f l o w .  I f  a b o u t  7 0 4 i s  a s s u m e d  for
o v e r a l l  p u m p i n g  e f f i c i e n c y ,  i t  w o u l d  r e q u i r e  a b o u t  1 3 . 2 5
m i l l i o n  K w h  o f  e l e c t r i c i t y  a n n u a l l y  t o  l i f t  5 0  c f s  a n
a v e r a g e o f  2 5 0  f e e t  ( F i g u r e  2 ) .

W a t e r  t e m p e r a t u r e  w o u l d  b e  e s s e n t i a l l y  c o n s t a n t  a t
a b o u t  5 8  t o  6 2  d e g r e e s  F ( 1 4 . 4 - 1 6 . 7  d e g r e e s  C), w i t h
r e l a t i v e l y  u n i f o r m  q u a l i t y .  P o t e n t i a l  f o r  c o n t a m i n a n t s  f r o m
r e t u r n  w a t e r  o f f  a g r i c u l t u r a l  a n d i n d u s t r i a l  l a n d s  w o u l d  b e
o f  t h e  s a m e  o r d e r  a s  t h a t  a t  t h e  c a n y o n  s p r i n g s .  E f f l u e n t
d i s c h a r g e  m i g h t  b e  t o  i r r i g a t i o n  c a n a l s  o r  t o  t h e  S n a k e
K i v e r  t h r o u g h  d r a i n a g e w a y s .  A  l a r g e  p a r t  o f  t h e  a r e a  i s
p r i v a t e l y  o w n e d .

J .  S h o s h o n e  A r e a

W e s t  o f  t h e  M i l n e r - G o o d i n g  c a n a l , a n d  s o u t h w e s t  o f  t h e
S n o s h o n e - D i e t  ri chq a r e a , t h e  p o t e n t i a l  f o r  l a r g e  c a p a c i t y
w e l l s  i s  s i m i l a r  t o  t h a t  n e a r  J e r o m e .  D e p t h  t o  w a t e r  i s
a b o u t  2 5 0 - 3 2 5  f e e t ,  h o w e v e r ,  a n d  s e a s o n a l  v a r i a t i o n s  o f
w a t e r  l e v e l  a r e  s l i g h t l y  h i g h e r - - 1 0  t o  2 5  f e e t .  P r o p c  r l y
c o n s t r u c t e d  w e l l s  a b o u t  4 0 0  f e e t  d e e p  s h o u l d  y i e l d  u p  t o  5

A - 5



c f s  e a c h  w i t h  o n l y  a  f e w  f e e t  t o  d r a w d o w n .  C r o u n d  w a t e r  i n
t h i s  a r e a  i s  I n f l u e n c e d  b y  r e c h a r g e  f r o m  t h e  c a n a l  a n d  f r o m
t h e  big W o o d  a n d  L i t t l e  W o o d  K i v e r  s y s t e m s .  A s  a  r e s u l t ,
w a t e r  t e m p e r a t u r e  a n d  q u a l i t y  m a y  b e  s o m e w h a t  m o r e  v a r i a b l e .
W a t e r  a t  6 0  d e g r e e s  F ( 1 5 . b  d e g r e e s  C) a n d  o f  a d e q u a t e
q u a l i t y  f o r  h a t c h e r y  u s e  w o u l d  b e  e x p e c t e d ,  h o w e v e r .
E f f l u e n t  d i s c h a r g e  m i g h t  b e  t o  i r r i g a t i o n  c a n a l s  o r
l a t e r a l s , o r  t o  r e c h a r g e  s p r e a d i n g  p o n d s  o n  t h e  p e r m e a b l e
l a v a  s u r f  a c e .

K. Minidoka-Paul  A r e a

W e l l s  a b o u t  275-300 f e e t  d e e p  d r i l l e d  i n t o  t h e  S n a k e
P l a i n ’  a q u i f e r  w e s t  a n d  n o r t h w e s t  o f  M i n i d o k a  a n d  P a u l  a r e
c a p a b l e  o f  y i e l d s  u p  t o  a b o u t  4  c f s .  T h e  g r o u n d w a t e r  i n  t h e
a r e a  i s  h e a v i l y  d e v e l o p e d  f o r  a g r i c u l t u r e ,  b u t  s t a t i c  w a t e r
l e v e l s  f l u c t u a t e  t h r o u g h  o n l y  a  f e w  f e e t  s e a s o n a l l y  a n d  a r e
f r o m  130 t o  1 5 0  f e e t  b e l o w  l a n d  s u r f a c e .  W a t e r  t e m p e r a t u r e
i s  s o m e w h a t  c o o l e r  t h a n  w e s t  o f  t h e  M i l n e r - G o o d i n g  C a n a l ,
r a n g i n g  f r o m  a b o u t  5 4  t o  5 9  d e g r e e s  F (12.2-15.0 d e g r e e s  C).
W a t e r  q u a l i t y  w o u l d  b e  g o o d , s u b j e c t  o n l y  t o  r e t u r n - w a t e r
c o n t a m i n a n t s  a s  w i t h  a l l  a r e a s  o n  t h e  s o u t h  m a r g i n  o f  t h e
p l a i n .  E f f l u e n t  d i s c h a r g e  m i g h t  b e  t o  i r r i g a t i o n  c a n a l s  a n d
l a t e r a l s .  M o s t  o f  t h e  l a n d  i n  t h e  a r e a  i s  p r i v a t e l y  o w n e d .

L .  M u d  L a k e  A r e a- - -

N o r t h  o f  M u d  L a k e  a n d  e a s t  o f  P l o n t e v i e w  g r o u n d  w a t e r
o c c u r s  i n  h i g h l y  p e r m e a b l e l a v a  a n d  g r a v e l s  n e a r  l a n d
s u r f a c e .  W e l l s  c a p a b l e  o f  5  t o  8  c f s  e a c h ,  w i t h  g o o d
q u a l i t y  w a t e r  a t  t e m p e r a t u r e s  o f  5 2  t o  5 6  d e g r e e  F  ( 1 1 . 1 -
1 3 . 3  d e g r e e  C), m a y  b e  o b t a i n e d .  A t  p r o p e r  l o c a t i o n s  w e l l s
o n l y  1 5 0  t o  2 0 0  f e e t  d e e p  m a y  y i e l d  l a r g e  q u a n t i t i e s  w i t h
s m a l l  drawdown  f r o m  s t a t i c  w a t e r  l e v e l s  t h a t  a r e  o n l y  a  f e w
f e e t  b e l o w  l a n d  s u r f a c e .  D i s c h a r g e  o f  e f f l u e n t  t o
i r r i g a t i o n  c a n a l s  a n d  t o  i r r i g a t i o n  s t o r a g e  r e s e r v o i r s  w o u l d
a p p e a r  f e a s i b l e  m o s t  o f  t h e  y e a r .  D u r i n g  N o v e m b e r  t o  M a r c h ,
h o w e v e r ,  l o w  a i r  t e m p e r a t u r e  a n d  h e a v y  s n o w  m i g h t  r e s t r i c t
o r  h a m p e r  o p e r a t i o n s .

M . K e x b u r g  A r e a

S n a k e  K i v e r  g r a v e l s  a n d  i n t e r b e d d e d  l a v a s ,  w e s t ’  o f  t h e
H e n r y s  F o r k  K i v e r  w e s t  o f  K e x b u r g , y i e l d  l a r g e  v o l u m e s  o f
g r o u n d  w a t e r  t o  w e l l s .  W e l l s  c a p a b l e  o f  5  t o  8 c f s ,
d i s c h a r g i n g  f r o m  o n l y  1 0  t o  1 5 0  f e e t  b e l o w  l a n d  s u r f a c e ,  c a n
b e  o b t a i n e d  w i t h  w e l l  d e p t h  o f  2 5 0  t o  3 0 0  f e e t .  T h e  w a t e r
t e m p e r a t u r e  r a n g e s f r o m  50 t o  5 4  d e g r e e s  F  ( 1 0 . 0 - 1 2 . 2
d e g r e e s  C); p o s s i b l y  t o o  c o l d  f o r  s t e e l h e a d ,  b u t  u s a b l e  f o r
C h i n o o k  s a l m o n .  W a t e r  i s  o f  e x c e l l e n t  q u a l i t y ,  a n d  e f f l u e n t
d i s c h a r g e  c o u l d  b e  t o  t h e  S n a k e  River o r  i r r i g a t i o n  c a n a l s .
L a r g e  u s e  i s  m a d e  o f  s u r f a c e  w a t e r  i n  t h e  a r e a  f o r
i r r i g a t i o n , b u t  t h e  g r o u n d  w a t e r  i s  n o t  s o  h e a v i l y
d e v e l o p e d .
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I V .

E l k  C r e e k  r i s e s  i n  l a r g e  s p r i n g s  n e a r  t h e  r a i l r o a d
s i d i n g  o f  T r u d e , a n d  f l o w s  s o u t h  t o  B u f f a l o  K i v e r .  Good
a c c e s s , F o r e s t  S e r v i c e  l a n d  f o r  s i t e s ,  a n d  a d e q u a t e  f l o w s
a n d  t e m p e r a t u r e s  a r e  a v a i l a b l e .

T o m s  C r e e k  i s  t r i b u t a r y t o  B u f f a l o  K i v e r  a n d  o f f e r s  a
p o t e n t i a l  f o r  h a t c h e r y  u s e .  S i t e s  o n  U S  F o r e s t  S e r v i c e
l a n d  a p p e a r  f e a s i b l e , b u t  s t r e a m f l o w  b e l o w  s p r i n g  o u t l e t s
w i l l  b e  s u b j e c t  t o  l a r g e  t e m p e r a t u r e  r a n g e s .  T e m p e r a t u r e
c o n t r o l  m a y  b e  p o s s i b l e  i f  s p r i n g  d i s c h a r g e  c a n  b e  p i c k e d  u p
a n d  p r o t e c t e d  b y  p i p e l i n e .

O t h e r  p o t e n t i a l  s i t e s  f o r  c h i n o o k  s a l m o n .

A .  C h i l l y  Sinks-Mackay  K e s e r v o i r  A r e a

S t r e a m f l o w  o f  the big L o s t  K i v e r  sinks i n t o  p e r m e a b l e
g r a v e l s  j u s t  b e l o w  C h i l l y  B u t t e s ,  a b o v e  MacKay, t o  m a i n t a i n
t h e  g r o u n d - w a t e r r e s e r v o i r  f u l l  t o  o v e r f l o w i n g .  T h e  g r o u n d
w a t e r  m o v e s  a t  shallow depth d o w n - v a l l e y  t o  r e a p p e a r  i n  a
m u l t i t u d e  o f  m a r s h y  s e e p  a n d  s p r i n g  a r e a s i n  t h e  b a c k w a t e r s
o f  M a c k a y  D a m  a n d  r e s e r v o i r .  T h i s  e m e r g i n g  g r o u n d  w a t e r  i s
t o o  b r o a d l y  d i s t r i b u t e d  t o  e c o n o m i c a l l y  c o l l e c t  f o r  h a t c h e r y
u s e .  W e l l s  w i t h  l o w  l i f t  a n d  p o t e n t i a l  f o r  l a r g e  y i e l d s
o f f e r  a  b e t t e r  p o t e n t i a l , a l t h o u g h  t h e  g r o u n d - w a t e r
c o n d i t i o n s  o f  t h e  a r e a  h a v e  n o t  b e e n  a d e q u a t e l y  e x p l o r e d .
T h e r e  a p p e a r s  a  p o t e n t i a l ,  h o w e v e r ,  f o r  a  h a t c h e r y  s u p p l y
w i t h  n o  a p p a r e n t  q u a l i t y  p r o b l e m s  a n d  p r o b a b l e  w a t e r
t e m p e r a t u r e  r a n g e  o f  a b o u t  4 U  t o  5 5  d e g r e e s  F (4.4-12.8
d e g r e e s  C). T h e  e f f l u e n t  c o u l d  b e  d i s c h a r g e d  d i r e c t l y  t o
MacKay  K e s e r v o i r .

B. Big S p r i n t ;  C r e e k  ( L i t t l e  L o s t  K i v e r  V a l l e y )- _c_ _--_- - - - -

G r o u n d  w a t e r  i n  t h e  v a l l e y  f i l l  m o v e s  d o w n - v a l l e y  b e l o w
C l y d e  a t  a  g r a d i e n t  f l a t t e r  t h a n  t h a t  o f  t h e  l a n d  s u r f a c e .
A t  t h e  h e a d  o f  B i g  S p r i n g C r e e k  t h e  g r o u n d  w a t e r  d i s c h a r g e s
t o  l a n d  s u r f a c e  i n  s e v e r a l  s p r i n g s ,  m o v i n g  d o w n - v a l l e y  i n
t w o  o r  m o r e  s u r f a c e  c h a n n e l s  s e p a r a t e  f r o m  L i t t l e  L o s t
K i v e r .  T h e  c o m b i n e d  f l o w  o f  t h e  t w o  l a r g e s t  a n d  m o s t
p r o m i n e n t  springs i s  a b o u t  2 5  cfs, v a r y i n g  s e a s o n a l l y
t h r o u g h  a  s m a l l  r a n g e .  T h e  s p r i n g s  a r e  o n  p r i v a t e  p r o p e r t y ,
b u t  t h e  c h a n n e l s  c o m b i n e  o n  p u b l i c  l a n d  a  m i l e  o r  m o r e
d o w n s t r e a m .  W a t e r  t e m p e r a t u r e  a t  t h e  m a i n  s p r i n g  o u t l e t  w a s
4 3  d e g r e e s  F  ( 6 . 1  d e g r e e s  C )  i n  M a r c h  1 9 7 8 ,  a n d  i s  e x p e c t e d
t o  r a n g e  u p w a r d  t o  a b o u t  5 4  d e g r e e s  F 1 2 . 2  d e g r e e s  C) i n
l a t e  s u m m e r  o r  f a l l .  O t h e r  o u t l e t s  a r e  e x p e c t e d  t o  b e  t h e
s a m e .

B e a v e r  p o n d s  i m m e d i a t e l y  b e l o w  t h e  s p r i n g s  r e s t r i c t  t h e
s t r e a m f l o w  a n d  large v a r i a t i o n s i n  w a t e r  t e m p e r a t u r e  o c c u r
d o w n s t r e a m .  F o r  hatchery u s e , f l o w  o f  t h e  spring w o u l d  n e e d
t o  b e  p i c k e d  u p  a t  t h e  o u t l e t  a n d  c o n v e y e d  i n  a  p r o t e c t i v e
m a n n e r  t o  m a i n t a i n  u n i f o r m  t e m p e r a t u r e .  A c c e s s  w o u l d  b e
e a s y , a n d  e f f l u e n t  d i s c h a r g e  c o u l d  b e  b a c k  t o  B i g  S p r i n g
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C r e e k .

F a r m i n g  i m m e d i a t e l y  u p s t r e a m ,  w i t h  m a j o r  s h e e p  a n d
c a t t l e  p o p u l a t i o n s , m i g h t  p o s e  c o n t a m i n a n t  p r o b l e m s .  Up-
v a l l e y  p u m p i n g  i s  m i n i m a l a n d  s h o u l d  n o t  a f f e c t  s p r i n g  f l o w
s e r i o u s l y .

C.  S n a k e  River G r o u n d  W a t e r  N e a r  K e x b u r g- -

W e s t  o f  t h e  H e n r y s  F o r k  R i v e r ,  n e a r  K e x b u r g ,  t h e  g r a v e l
a n d  l a v a  s e q u e n c e s  r e a d i l y  r e c h a r g e d  f r o m  t h e  S n a k e  K i v e r
a n d  H e n r y s  F o r k  y i e l d  g r o u n d  w a t e r  i n  l a r g e  q u a n t i t i e s  t o
w e l l s .  L a r g e  d i a m e t e r  w e l l s  2 5 U  t o  3 0 0  f e e t  d e e p ,  w i t h
w a t e r  l e v e l s  n e a r  l a n d  s u r f a c e , a r e  c a p a b l e  o f  y i e l d i n g  5  t o
8 c f s  e a c h , a t  a  t e m p e r a t u r e  o f  a b o u t  50 t o  5 4  d e g r e e s  F
( 1 0 . 0 - 1 2 . 2  d e g r e e s  C ) .  E f f l u e n t  d i s c h a r g e  w o u l d  b e  t o
i r r i g a t i o n  c a n a l s  o r  b a c k  t o  t h e  S n a k e  K i v e r .
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I I I .  Recommended s i t e s  f o r  c h i n o o k  s a l m o n .

A .  H a m i l t o n  S p r i n g s  ( B i g  L o s t  K i v e r  V a l l e y )

T w o  o r  t h r e e  p r i n c i p a l  d i s c h a r g e s  a n d  s e v e r a l  s m a l l e r
o n e s  i s s u e  f r o m  m o d e r a t e l y  m e t a m o r p h o s e d  l i m e s t o n e  a n d  L i m e y
s a n d s t o n e  a t  t h e  w e s t  v a l l e y  m a r g i n .  O n e  p r i n c i p a l  c h a n n e l
f l o w s  f r o m  t h e  s p r i n g  a r e a , c a r r y i n g  a  r e l a t i v e l y  u n i f o r m  2 5
c f s  o r  g r e a t e r  a t  a  w a t e r  t e m p e r a t u r e  r a n g i n g  f r o m  4 6  t o  5 4
d e g r e e s  F ( 7 . 8 - 1 1 . 7  d e g r e e s  C ) .  T h e  s p r i n g s  a n d  s u r r o u n d i n g
l a n d  a r e  p r i v a t e l y  o w n e d .  A c c e s s  i s  b y  w e l l - m a i n t a i n e d
g r a v e l  r o a d .  E f f l u e n t  d i s c h a r g e  i s  r e a d i l y  a v a i l a b l e  b a c k
t o  t h e  c r e e k  t h a t  i s  t r i b u t a r y  t o  M a c k a y  K e s e r v o i r .  P i c k - u p
o f  s p r i n g  f l o w  a t  t h e  s o u r c e  w o u l d  b e  e a s i l y  a n d  c h e a p l y
a c c o m p l i s h e d , a n d  a n  i d e a l  s i t e  f o r  o n c e - t h r o u g h  g r a v i t y
o p e r a t i o n .

B. B i r c h  C r e e k  A b o v e  blue Dome- - - -

T h e  h e a d w a t e r  d r a i n a g e  a r e a  o f  B i r c h  C r e e k  f e e d s  t h e
b r o a d , a l l u v i a l  v a l l e y  a b o v e K a u f m a n  G u a r d  S t a t i o n .  A
b a s a l t  r i d g e , u n d e r l y i n g  f a n g l o m e r a t e ,  a n d  c r o s s - b a s i n
f a u l t i n g  a l l  r e s t r i c t  d o w n - v a l l e y  g r o u n d - w a t e r  f l o w ,  f o r c i n g
g r o u n d  w a t e r  t o  t h e  s u r f a c e  i n  s e v e r a l  s p r i n g s  u p s t r e a m  o f
t h e  b a s a l t  c o n s t r i c t i o n .  T h e  c o l l e c t e d  s p r i n g  f l o w  a v e r a g e s
a b o u t  7 0  c f s  w i t h  w a t e r  t e m p e r a t u r e  r a n g i n g  f r o m  a b o u t  4 0  t o
5 5  d e g r e e s  F ( 4 . 4 - 1 2 . 8  d e g r e e s  C>. both U S  F o r e s t  S e r v i c e
a n d  l d a h o  S t a t e  Fish a n d  C a m e  p r o p e r t y  a r e  u s a b l e  f o r
h a t c h e r y  s i t i n g .  A c c e s s  i s  g o o d , a n d  e f f l u e n t  c o u l d  b e
r e t u r n e d  t o  B i r c h  C r e e k .  T o  m a i n t a i n  a c c e p t a b l e
t e m p e r a t u r e ,  s p r i n g  f l o w  m u s t  b e  c o l l e c t e d  n e a r  o u t l e t s  a n d
c o n v e y e d  u n d e r  p r o t e c t i o n .  T h e r e  i s  e s s e n t i a l l y  n o  p r e s e n t
a c t i v i t y  a b o v e  the s p r i n g s  t h a t  w o u l d  t h r e a t e n  w a t e r
q u a l i t y .  A  r e c e n t  a p p l i c a t i o n  h a s  b e e n  m a d e ’  t o  a p p r o p r i a t e
e s s e n t i a l l y  a l l  o f  the f l o w  o f  t h e  t w o  c h a n n e l s  o f  b i r c h
C r e e k  a t  a  p o i n t  a b o u t  3/4 m i l e  a b o v e  the F o r e s t  S e r v i c e
1 6 0 - a c r e  t r a c t .  T h e  a p p l i c a t i o n  i s  f o r  f i s h  p r o p a g a t i o n
w i t h  r e t u r n  o f  t h e  w a t e r  i m m e d i a t e l y  t o  t h e  B i r c h  C r e e k
c h a n n e l .  T h e s e  f i s h  p o n d s ,  i f  c o n s t r u c t e d ,  s h o u l d  n o t  h a v e
a n y  a d v e r s e  e f f e c t  o n  t h e  a v a i l a b l i i t y  o r  q u a l i t y  o f  w a t e r
t o  t h e  p r o p o s e d  f a c i l i t y .

C.  Big S p r i n g s  C r e e k  N e a r  Leadore  ( L e m h i  R i v e r  V a l l e y )- -

D o w n - v a l l e y  o f  Leadore  t h e  v a l l e y - f i l  1  a l l u v i u m  n a r r o w s
a n d  t h i n s  s o  t h a t  b o t h  t h e  L e m h i  R i v e r  a n d  big S p r i n g s  C r e e k
b e c o m e  g r o u n d - w a t e r  d r a i n s .  G r o u n d  w a t e r  m o v i n g  d o w n  v a l l e y
a p p e a r s  a t  t h e  l a n d  s u r f a c e  i n  a  n u m b e r  o f  s e e p s  a n d
s t r e a m e d  s p r i n g s , f u r n i s h i n g  a  f l o w  o f  2 5  c f s  o r  g r e a t e r  t o
Big S p r i n g s  C r e e k .  T h e  F l o w  a c c u m u l a t e s  o v e r  a  b r o a d  a r e a ,
a n d  d e r i v e s  f r o m  r e l a t i v e l y  s h a l l o w  c i r c u l a t i o n  o f  g r o u n d
w a t e r .  C o n s e q u e n t l y ,  t h e  w a t e r  t e m p e r a t u r e  m a y  r e f l e c t  t h e
c o n s i d e r a b l e  r a n g e  o f  a i r  t e m p e r a t u r e s .  I f  t h e  d i s c h a r g e s
c o u l d  b e  c o l l e c t e d  a n d  p r o t e c t e d , a  w a t e r  t e m p e r a t u r e  r a n g e
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o f  a b o u t  4 0  t o  5 4  d e g r e e s  F  ( 4 . 4 - 1 2 . 2  d e g r e e s  C )  c o u l d  b e
m a i n t a i n e d .  B e c a u s e  o f  a g r i c u l t u r a l  a c t i v i t y  a n d  m i n i n g  up-
v a l l e y , t h e r e  m a y  b e  p o t e n t i a l  f o r  c o n t a m i n a t i o n .

D. P a h s i m e r o i  V a l l e y  Ground W a t e r  N e a r  M a y- - - -

V a l l e y - f i l l  a l l u v i a l  s a n d  a n d  g r a v e l s  n e a r  P l a y  a n d
b e l o w  b i g  C r e e k  c o n t a i n  l a r g e s u p p l i e s  o f  g r o u n d  w a t e r .
W e l l s  5 0  t o  3 0 0  f e e t  i n  d e p t h ,  d e p e n d i n g  o n  l o c a t i o n  a n d
l a n d  s u r f a c e  e l e v a t i o n ,  y i e l d  a s  m u c h  a s  7  c f s .  A v e r a g e
y i e l d s  o f  3  t o  5  c f s  a r e  p o s s i b l e  i n  s e v e r a l  a r e a s ,  w h e r e
e x i s t i n g  w e l l s  h a v e  w a t e r  l e v e l s  o n l y  a  f e w  f e e t  b e l o w  l a n d
s u r f a c e .  P u m p i n g  d r a w d o w n s  o f  10 t o  2 5  f e e t  c a n  b e
e x p e c t e d .  W a t e r  i s  o f  e x c e l l e n t  q u a l i t y  w i t h  l i t t l e  t h r e a t
o f  c o n t a m i n a t i o n , a n d  w o u l d  m a i n t a i n  a  u n i f o r m  t e m p e r a t u r e
o f  a b o u t  50 t o  5 5  d e g r e e s F  (10.0-12.6  d e g r e e s  C). A w e l l
f i e l d  y i e l d i n g  u p  t o  2 5  c f s  w o u l d  h a v e  a  s i g n i f i c a n t  impact
o n  w a t e r  l e v e l s  i n  the v i c i n i t y ,  h o w e v e r ,  a n d  w o u l d  r e q u i r e
f u r t h e r  d e t a i l e d  s t u d y  f o r  s i t i n g .  E f f l u e n t  d i s c h a r g e  w o u l d
b e  t o  i r r i g a t i o n  o r  t o  t h e  P a h s i m e r o i  K i v e r .  S u l p h u r  C r e e k
S p r i n g  h a s  t h e  o n l y  l a r g e  g r o u n d - w a t e r  d i s c h a r g e  i n  t h e
a r e a ,  b u t  h a s  a  t e m p e r a t u r e  o f  a b o u t  58 d e g r e e  F ;  t h e  f l o w
i s  o n l y  a b o u t  1 5  c f s .

E .  S p r i n g s  I n  T h e  H e n r y s  F o r k - I s l a n d  P a r k  A r e a- -  - -

S e v e r a l  s p r i n g - f e d  s o u r c e s f r o m  t h e  l a v a  p l a t e a u  a r e a
b e t w e e n  Henrys F o r k  a n d  W a r m  K i v e r a t  t h e  W y o m i n g  b o u n d a r y ,
i n  e x t r e m e  n o r t h e a s t  I d a h o , o f f e r  potentially useable
h a t c h e r y  s u p p l i e s .  The a r e a  i s  r e m o t e  f r o m  p l a n t i n g  s i t e s
a n d  w i n t e r  c l i m a t i c  c o n t l i t i o n s  m a y  c a u s e  s e v e r e  o p e r a t i n g
p r o b l e m s .

B i g  S p r i n g s  n e a r  I s l a n d  P a r k  d i s c h a r g e s  u p  t o  2 0 0  c f s  a t
a  r e l a t i v e l y  c o n s t a n t  5 0  t o  5 3  d e g r e e s  F ( 1 0 . 0 - 1 1 . 7  d e g r e e s
C ) .  T h e  s p r i n g  a r e a  i t s e l f  i s  n o t  a c c e s s i b l e  f o r  h a t c h e r y
u s e , b u t  w i t h i n  a  m i l e  d o w n s t r e a m  t h e r e  a r e  p o t e n t i a l  s i t e s
o n  U S  F o r e s t  S e r v i c e  l a n d  t h a t  a p p e a r  useable. T h e  l a r g e
f l o w  r a t e  a n d  s h o r t  s u r f a c e - f l o w  d i s t a n c e  p r o b a b l y  w o u l d
p e r m i t  c o n t r o l  o f  t e m p e r a t u r e  w i t h i n  useable r a n g e .

M o o s e  C r e e k  a n d  i t s  p r i n c i p a l  t r i b u t a r y ,  L u c k y  D o g
C r e e k , a r e  t r i b u t a r y  t o  h e n r y s F o r k  j u s t  d o w n s t r e a m  o f  big
S p r i n g s .  T h e s e  h a v e  s u f f i c i e n t  f l o w  o f  g o o d  q u a l i t y  w a t e r
a n d  s e v e r a l  p o s s i b l e  s i t e s  o n  U S  F o r e s t  S e r v i c e  l a n d .
T e m p e r a t u r e  v a r i a t i o n  d u r i n g  w i n t e r  m o n t h s  m a y  b e  l a r g e
u n l e s s  t h e  s u p p l y  i s  o b t a i n e d  v e r y  n e a r  t h e  s p r i n g  o u t l e t .

Moose Creek s p r i n g s  a r e i n  a  c a n y o n  a r e a  w i t h o u t
h a t c h e r y  s i t e s , b u t  s i t e s  e x i s t  d o w n s t r e a m  w h e r e  w a t e r
t e m p e r a t u r e  r a n g e s  m a y  n o t  b e  e x t r e m e .



S i t e  S e l e c t i o n  S t u d y  f o r  a  S t e e l h e a d  H a t c h e r y .- -

T h e  C o r p s  o f  E n g i n e e r s  f o l l o w e d  u p  t h e  p r e c e d i n g  s t u d y  w i t h  a
s i t e - s e l e c t i o n  r e p o r t f o r  a  s t e e l h e a d  h a t c h e r y  o n  t h e  S n a k e  R i v e r
i n  c e n t r a l  I d a h o  ( U S  A r m y ,  E n g i n e e r  D i s t r i c t ,  W a l l a  W a l l a ,
C o r p s  o f  E n g i n e e r s , .  O c t o b e r ,  1 9 7 8 ) .  T h e  s i t e - s e l e c t i o n  s t u d y
c o n c l u d e d  t h a t  t h e  b e s t  l o c a t i o n  f o r  a  s t e e l h e a d  h a t c h e r y  i s  t h e
Malad R i v e r  s i t e .  A n  a d e q u a t e  s u p p l y  o f  good  q u a l i t y  w a t e r  i s
a v a i l a b l e  f r o m  s p r i n g s a l o n g  t h e  s o u t h  b a n k  o f  t h e  Malad K i v e r
b e t w e e n  t h e  U p p e r  a n d  L o w e r I d a h o  P o w e r  C o m p a n y  d a m s .  Land may
b e  a v a i l a b l e , t h e r e  i s  r e a d y  a c c e s s  t o  t h e  s i t e ,  a n d
e n v i r o n m e n t a l  f a c t o r s  a r e  f a v o r a b l e .

Ground-Water Investigation  o f  t h e  U p p e r  C r a n d e  R o n d e  R i v e r  Basin- - -

T h e :  o b j e c t i v e  o f  t h i s  i n v e s t i g a t i o n  w a s  t o  d e t e r m i n e  w h e t h e r
t h e r e  i s  a n  a d e q u a t e  w a t e r s u p p l y  f o r  a  s t e e l h e a d  h a t c h e r y  i n  t h e
C r a n d e  K o n d e  v a l l e y  ( U S  A r m y ,  E n g i n e e r  D i s t r i c t ,  W a l l a  W a l l a ,
C o r p s  o f  E n g i n e e r s ,  A u g u s t ,  1 9 7 8 ) .  T w o  p e r e n n i a l  s t r e a m s  w e r e
c o n s i d e r e d  f o r  a  h a t c h e r y  s i t e , t h e  G r a n d e  K o n d e  K i v e r  a n d
C a t h e r i n e  C r e e k .  B o t h  s t r e a m s  h a v e  a n n u a l  f l o w  a l t h o u g h  a t  t i m e s
t h e  f l o w  i s  m i n i m a l .

T w o  p o t e n t i a l  s o u r c e s  o f  g r o u n d  w a t e r  f o r  a  h a t c h e r y  a r e
b a s a l t  a q u i f e r s  a n d  t h e  v a l l e y  f i l l  a l l u v i u m .  T h e  c o n t r a c t o r
c o n c l u d e d  t h a t  a q u i f e r s i n  b a s a l t  s t r a t a  a r e  n o t  s u f f i c i e n t l y
d e f i n e d  f o r  l o c a t i o n  o r  y i e l d  c h a r a c t e r i s t i c s  t o  b e  c o n s i d e r e d  a
w a t e r  s o u r c e  f o r  a  s t e e l h e a d  h a t c h e r y , w i t h  t h e  e x c e p t i o n  o f  t h e
E l g i n  a r e a  w h i c h  s h o u l d  b e  i n v e s t i g a t e d  f u r t h e r .

T h e  G r a n d e  K o n d e  v a l l e y  i s f i l l e d  w i t h  a l l u l v i a l  s e d i m e n t s
t o  v a r y i n g  a n d  u n k n o w n  d e p t h s , a n d  w e l l s  h a v e  b e e n  c o n s t r u c t e d
w h i c h  i n d i c a t e  t h a t  a q u i f e r s e x i s t  t o  a  d e p t h  o f  300-400 f e e t .
T h e  c o n c l u s i o n  o f  t h i s  s t u d y  i s  t h a t  g r o u n d  w a t e r  e x i s t s  i n  t h e
a l l u v i u m  w i t h  s u f f i c i e n t  q u a n t i t y ,  q u a l i t y ,  a n d  t e m p e r a t u r e  t o
f u l f i l l  t h e  r e q u i r e m e n t s o f  a  s t e e l h e a d  h a t c h e r y , b u t  t h a t  the
s u c c e s s  o f  t h e  p r o j e c t r e v o l v e s  a r o u n d  a  f a v o r a b l e  r u l i n g  f o r  t h e
f a r m e r s  r e l a t i v e  t o  h a t c h e r y  w a t e r  u s e .
G r o u n d - W a t e r  R e c o n n a i s s a n c e  i n  N o r t h e r n  I d a h o .- - -

T h e  U S  C o r p s  o f  E n g i n e e r s a l s o  m a d e  a  s t u d y  u n d e r  a
c o n t r a c t  t o  i n v e s t i g a t e  g r o u n d  w a t e r  s u p p l i e s  i n  n o r t h e r n  I d a h o
a s  a  s o u r c e  o f  w a t e r  f o r  n e w  f i s h  h a t c h e r i e s  ( U S  A r m y ,  E n g i n e e r
D i s t r i s c t , W a l l a  W a l l a , C o r p s  o f  E n g i n e e r s ,  S e p t e m b e r ,  1 9 7 8 ) .
T h i s  s t u d y  r e c o m m e n d e d  t h r e e  p o t e n t i a l  s i t e s  a n d  c o m m e n t e d  o n
t h e m  a s  f o l l o w s .

Mathdrum P r a i r i e

C o a r s e  g r a v e l s  u n d e r l i e  m o s t  o f  t h e  R a t h r u m  P r a i r i e  i n
I d a h o  w i t h  a  c a p a b i l i t y  o f  y i e l d i n g  l a r g e  a m o u n t s  o f  w a t e r
( 4 - 7  c f s )  t o  i n d i v i d u a l  w e l l s  w i t h  l i t t l e  d r a w d o w n .  T h e
w a t e r  t a b l e  i s  a t  a n  e l e v a t i o n  o f  a b o u t  2 , 0 0 0  f e e t ; d e p t h s
t o  w a t e r  a r e  a b o u t  150 t o  2 0 0  f e e t  i n  t h e  a r e a  f r o m  t h e
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W a s h i n g t o n - I d a h o  b o u n d a r y  t o  P o s t  f a l  ls. T h e r e  i s  a m p l e
r e c h a r g e  t o  t h e  a q u l i f e r , f r o m  i n f i l t r a t i o n  o f  r a i n f a l l  a n d
s e e p a g e  l o s s  f r o m  l a k e s  b o r d e r i n g  t h e  p r a i r i e ,  t o  s u s t a i n  a
s u b s u r f a c e  f l o w  t h r o u g h  t h e  a q u i f e r  o f  p o s s i b l y  1 , 0 0 0  c f s  a t
t h e  s t a t e  l i n e .  W a t e r  q u a l i t y  i s  g o o d ,  w i t h  t e m p e r a t u r e s
e x p e c t e d  t o  b e  e s s e n t l a l l y  c o n s t a n t  i n  t h e  r a n g e  o f  4 7 - 5 1
d e g r e e s  F ( 8 . 5 - 1 1  d e g r e e s  C ) .  E s s e n t i a l l y  a l l  p r o p e r t y
s u i t a b l e  f o r  a  w e l l  f i e l d  a n d  h a t c h e r y  s i t e  i s  i n  p r i v a t e
o w n e r s h i p .  E f f l u e n t  from a  h a t c h e r y  c o u l d  p r o b a b l y  b e
r e u s e d  f o r  i r r i g a t i o n  d u r i n g  s u m m e r  m o n t h s .  I n  t h e  non-
i r r i g a t i o n  s e a s o n ,  h o w e v e r , i t  w o u l d  p r o b a b l y  h a v e  t o  b e
c o n v e y e d  t o  t h e  S p o k a n e  R i v e r  c h a n n e l .

C a b i n e t  G o r g e  A r e a

I n  t h e  v i c i n i t y  o f  C a b i n e t  G o r g e  D a m ,  o n  t h e  C l a r k  F o r k
r i v e r  n e a r  t h e  I d a h o - M o n t a n a  b o r d e r , a  deep g r a v e l - f  i l  l e d
a n c i e n t  r i v e r  channel i s  a  p o t e n t i a l  area f o r  l a r g e - s c a l e
g r o u n d - w a t e r  d e v e l o p m e n t  f r o m  w e l l s .  N a t u r a l  g r o u n d - w a t e r
f l o w  w e s t w a r d  t h r o u g h  t h e  o l d , b u r i e d  c h a n n e l  w a s  g r e a t l y
a u g m e n t e d  b y  t h e  c o n s t r u c t i o n i n  1 9 5 2  o f  C a b i n e t  G o r g e  D a m
a l o n g  a  r e a c h  o f  a b o u t  3  m i l e s  o f  t h e  s o u t h  b a n k  b e l o w  t h e
150 f e e t , d e p e n d i n g  u p o n  t h e  g r o u n d  e l e v a t i o n  a t  t h e  s i t e .
E s s e n t i a l l y  a l l  o f  t h e l a n d  s u i t a b l e  f o r  a  h a t c h e r y  s i t e  i n
t h e  v i c i n i t y  i s i n  p r i v a t e  o w n e r s h i p .  W a t e r  q u a l i t y  s h o u l d
b e  e x c e l l e n t , w i t h  t e m p e r a t u r e s  p r o b a b l y  i n  t h e  r a n g e  o f  4 0 -
5 5  d e g r e e s  F  ( 4 . 5 - 1 3  d e g r e e s  C). E f f l u e n t  f r o m  a  h a t c h e r y
c o u l d  b e  r e t u r n e d  d i r e c t l y  t o  t h e  r i v e r  w i t h o u t  d i f f i c u l t y .
T h e  v a l l e y - f l o o r  a r e a  a c r o s s  t h e  r i v e r  f r o m  t h e  t o w n  o f
C l a r k  F o r k  i s  a n o t h e r  p o t e n t i a l  f o r  a  w e l l  f i e l d  a n d
h a t c h e r y  s i t e , w i t h  a n t i c i p a t e d  p u m p i n g  l i f t s  l e s s t h a n  5 0
f e e t .  T h e  a r e a  i s  a l s o  e n t i r e l y i n  p r i v a t e  o w n e r s h i p .

St. Maries A r e a

A l t h o u g h  t h e r e  i s  n o  d i r e c t  i n f o r m a t i o n  o n  g r o u n d -
w a t e r  a v a i l a b i l i t y  n e a r  S t .  M a r i e s , , t h e r e  s h o u l d  b e  a  b u r i e d
r i v e r  c h a n n e l  ( n e a r  t h e  c o n f l u e n c e  o f  t h e  S t .  M r i e s  a n d  S t .
J o e  r i v e r s )  t h a t  i s  3 0 0  t o  5 0 0  f e e t  w i t h  a s  m u c h  a s  1 0 0  f e e t
o r  m o r e  o f  c o a r s e , w a t e r - b e a r i n g  s a n d s  a n d  g r a v e l s  i n  t h e
l o w e r  p a r t .  W a t e r  l e v e l s  i n  w e l l s  s h o u l d  s t a n d  a t  o r  a b o v e
l a n d  s u r f a c e  w i t h  i n d i v i d u a l  w e l l s  e x p e c t e d  t o  y i e l d  f r o m
3 . 5  t o  5  c f s  o f  g o o d  q u a l i t y  w a t e r .  T e m p e r a t u r e s  s h o u l d  b e
c o n s t a n t  a t  a b o u t  45-513 d e g r e e s  F  ( 7 . 5 - 1 0  d e g r e e s  C ) .  Some
e x p l o r a t o r y  d r i l l i n g , p o s s i b l y  s u p p l e m e n t e d  b y  s o m e
g e o p h y s i c a l  s u r v e y s , w o u l d  b e  r e q u i r e d  t o  c o n f i r m  t h e
a n t i c i p a t e d  c o n d i t i o n s .  T h e  a r e a  o f  l a n d  s u i t a b l e  f o r
d e v e l o p m e n t  o u t s i d e  t h e  C o e u r  d ’ A l e n e  I n d i a n  K e s e r v a t i o n ,  i s
l i m i t e d  i n  e x t e n t  a n d  a l l  i n  p r i v a t e  o w n e r s h o p .  Ha t che ry
e f f l u e n t  c o u l d  b e  r e t u r n e d  d i r e c t l y  t o  t h e  r i v e r  c h a n n e l .
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H i d - C o l u m b i a  K i v e r  S t u d y .

A n  e x t e n s i v e  s u r v e y  f o r  h a t c h e r y  s i t e s  i n  t h e  m i d - C o l u m b i a
K i v e r  a r e a  w a s  c a r r i e d  o u t  b y  t h e  P u b l i c  U t i l i t y  D i s t r i c t  o f
Chelan, Douglas, a n d  G r a n t  c o u n t i e s  t h r o u g h  a  c o n t r a c t  w i t h
F r e d e r i k s e n , K a m i n e  a n d  A s s o c i a t e s ,  I n c .  - ( C h e l a n  C o u n t y  P U D ,
D o u g l a s  C o u n t y  P O D ,  G r a n t  C o u n t y  P U D ,  1 9 8 1 ) .  F i f t y - t h r e e  s i t e s
w e r e  i d e n t i f i e d  a n d  r a t e d  i n  T a b l e  1 .  T h e  b e s t  1 6  o f  t h e s e  s i t e s
a n d  t h e i r  w a t e r  p o t e n t i a l  a r e  l i s t e d  i n  T a b l e  2 .  E x c e r p t s  f r o m
t h e  r e p o r t  o n  t h e  t o p  1 6  s i t e s  f o l l o w .

TABLE 1

L I S T I N G  AND RATING O F  S I T E S  IDENTIFIES FOR FISH CULTURE PROGRAM
I N M I D  - C O L U M B I A A R E A

- - -

S i t e  C o u n t y  F u l l  H a t c h e r y  S a t e l l i t e
1 2 3 1 2 3

- - -

P a s c o  D r a i n  F r a n k l i n
Kingold  D i  t ch F r a n k l i n
P r i e s t  K a p i d s  H a t c h e r y  G r a n t
Richland  C a n a l  Henton
B a k e r  P o n d  Benton
H o r s e s h o e  P o n d  Yakima
K i c h l a n d  P o n d  Benton
K i o n a  C a n a l  Benton
A h t a n u m  C r e e k  Yakima
W i d e  H o l l o w  C r e e k  Yakima
N i l e  S p r i n g  Yakima
Naches  H a t c h e r y  Yakima
Tieton D a m  S p r i n g  Yakima
G o l d  C r e e k  Yakima
W i l d c a t  C r e e k  Yakima
N e l s o n  S p r i n g s  Yakima
C l e  Elum P o n d s  K i t t i t a s
C l e  Glum P i t s  K i t t i t a s
Easton P o n d s  K i t t i t a s
T j o s s e n  P o n d  K i t t i t a s
S h e a  C r e e k  K i t t i t a s
Unnamed Creek  K i t t i t a s
Manastash C r e e k  K i t t i t a s
P a r k e  C r e e k  K i t t i t a s
C a r l  b o u  C r e e k  K i t t i t a s
C o l e m a n  C r e e k  K i t t i t a s

X X
X X

X X
X
X

X
X
X
X

X
X

x
X
X
x

X

;
X

x

X

X
X

1 K a t i n g :  1  = G o o d ,  2  = A c c e p t a b l e ,  3  =  p o o r
P a s c o  D r a i n s .
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Nanum Creek
U n n a m e d  S p r i n g ,

C a r i b o u  C r e e k
Umtanum C r e e k
W i l s o n  C r e e k
C o l o c k u m  C r e e k
R o c k y  F o r d  C r e e k  (WL)G)
K o c k y  F o r d  C r e e k ,

T r o u t  L o d g e
C o l l i n  S k a n e
S e e p  L a k e s  S p r i n g
D r a i n  2 3 9  (Qulncy)
D r a i n  W e l l  ( D - 8 6 - 1 )
Quincy  D r a i n  W e l l s

1, 2, 4, 5
L o w e r  C r a b  C r e e k
K o c k y  Reach
( T u r t l e  Rock)
K o c k y  R e a c h  ( A n n e x )
Rock) I s l a n d  C r e e k
D o u g l a s  C r e e k
Dryden P o w e r  C a n a l
Schmi t ten Pond
Leavenworth  NYH
Entiat NFH
W e l l s  H a t c h e r y
C h e l a n  Hatchery
W i n t h r o p  NFH
Methow K i v e r  P e n s
Pateros  H a t c h e r y
C h i e f  J o s e p h  Dam

K i t t i t a s

K i t t i t a s
K i t t i t a s
K i t t i t a s
C h e l a n
Grant

G r a n t
C r a n t
C r a n t
G r a n t
G r a n t

Grant
Grant

Douglas
D o u g l a s
Douglas
D o u g l a s
C h e l a n
C h e l a n
C h e l a n
C h e l a n
C h e l a n
C h c l a n
Okanogan
Okanogan
Okanogan
Okanogan

X

X
X
X

X
X

X

X

X

x

X
X

x
X

X
X

X

X
X
X

X
X

X
X

X
X
X

X
X

X
X

X
x
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TAHLE 2
WATER POTENTIALLY AVAILABLE POK EXPANDED FISH PRODUCTION PROGRAMS

IN THE MID-COLUMBIA AREA

S i t e
.- - -

S u r f a c e  W a t e r  -Ground  w a t e r
(cfs)

P a s c o  D r a i n s
R i n g o l d  S p r i n g s  D i t c h
P r i e s t  K a p i d s  H a t c h e r y
H o r s e s  h o e  P o n d
N e l s o n  S p r i n g s
C l e  Elum/Eastonl/
K o c k y  F o r d  Creek
C o l l i n  S k a n e  H a t c h e r y
K o c k y  Reack ( T u r t l e  Rock)
K o c k y  Reach ( A n n e x )
L e a v e n w o r t h  NFh
E n t i a t  NFH
W e l l s  H a t c h e r y
Winthrop NFH
Methow K i v e r  P e n s
C h i e f  J o s e p h  H a t c h e r y

50
20

50

30

30
30

1 0 0
30

T o t a l  340

1 .  T h e  p o t e n t i a l  f o r  g r o u n d  w a t e r  i s  s p e c u l a t i v e .
m o r e  t h a n  20 c f s  c o u l d  b e  d e v e l o p e d  i n  t h i s

2 .  A q u l i f e r  d e v e l o p m e n t

40
20
17

5
20
50
12
10

6
10

2 /
T/

10

27

227

F M  b e l i e v e s  t h a t
a r e a .

P a s c o  D r a i n s .

T h e  d r a i n s  a r e  l o c a t e d  i n  a n d  a r o u n d  P a s c o ,  W a s h i n g t i o n ,
i n  t h e  d r a i n  d i t c h e s  b e h i n d  t h e  r i v e r  l e v e e s .  D r a i n  w a t e r
s i m i l a r  t o  R n g o l d  S p r i n g s  w a t e r  c o n s i s t s  o f  i r r i g a t i o n
r e t u r n  f l o w s  t h a t  f i l t e r  t h r o u g h t h e  s o i l  f r o m  t h e  a d j a c e n t
f a r m l a n d s  t o  t h e  d r a i n  d i t c h e s .  T h e  d r a i n  w a t e r  i s  n o w
b e i n g  p u m p e d  o v e r  t h e l e v e e s  t o  m a i n t a i n  a  l o w e r  w a t e r  t a b l e
i n  t h e  a r e a .  I n  a  r e c e n t  s e a r c h  f o r  h a t c h e r y  s i t e s  f o r
S n a k e  R i v e r  s a l m o n  a n d  s t e e l h e a d ,  t h e  d r a i n  w a t e r  i n  t h e
Pasco a r e a  w a s  c o n s i d e r e d  b u t  i t  w a s  d r o p p e d  f r o m
c o n s i d e r a t i o n  i n  f a v o r  o f  t h e  L y o n s  P e r r y  s i t e .

T h e  r i v e r  l e v e e s  r a i s e  c o n c e r n s  a b o u t  t h e  q u a l i t y  o f
t h e  w a t e r  f o r  u s e  i n  a  c o m p l e t e  h a t c h e r y  f a c i l i t y ;  h o w e v e r ,
t h e  q u a l i t y  a p p e a r s  t o  b e  s i m i l a r  t o  t h a t  o f  t h e  R i n g o l d
S p r i n g s  s u p p l y .  T h e r e f o r e , t h e  c o n t r a c t o r  b e l i e v e s  t h a t ,
w i t h i n  t h e  s c h e m e  o f  a n  e x p a n d e d f i s h  c u l t u r a l  p r o g r a m
w a t e r  f r o m  t h r e e  o r  f o u r  o f  t h e  l e v e e s ’ d i t c h e s  c o u l d  b e
u s e d  t o  great a d v a n t a g e  f o r  s a t e l l i t e  r e a r i n g  s t a t i o n s .
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Ringold S p r i n g s  D i t c h .

Ringold  S p r i n g s  i s  a  r e a r i n g  a r e a  f o r  s t e e l h e a d  a n d
c h i n o o k  s a l m o n .  S a l m o n  p o n d s  w e r e  c o n s t r u c t e d  a n d  t h e y  a r e
o p e r a t e d  b y  t h e  W a s h i n g t o n  D e p a r t m e n t  o f  f i s h e r i e s  ( W D F ) .
T h e  d o w n s t r e a m  s t e e l h e a d  p o n d s  w e r e  c o n s t r u c t e d  a n d  t h e y  a r e
o p e r a t e d  b y  W a s h i n g t o n  D e p a r t m e n t  o f  C a m e  (WDG). T h e  spri n g
w a t e r  u s e d  o r i g i n a t e s  f r o m  a  s h a l l o w  a q u i f e r  b e i n g  s u p p l i e d
b y  i r r i g a t e d  f a r m i n g  a t  h i g h e r  e l e v a t i o n s .  T h e  N a t i o n a l
Marine F i s h e r i e s  S e r v i c e  p r o v i d e s  a n n u a l  f u n d i n g  f o r  b o t h
f a c i l i t i e s ;  h o w e v e r , G r a n t  C o u n t y  h a s  p r o v i d e d  s o m e  f u n d i n g .

W h i l e  t h e  h a t c h i n g  o f  e g g s  s h o u l d  n o t  b e  c o n s i d e r e d ,
t h e  e x p a n s i o n  o f  t h e  R i n g o l d  S p r i n g s  a r e a , s i m i l a r  t o  t h e
e x i s t i n g  p r o g r a m , h a s  b e e n  p r o p o s e d  f o r  m a n y  y e a r s  b y  W D G
a n d  WDY. WDC h a s  b e e n  s a t i s f i e d  w i t h  i t 6  s t e e l h e a d  p r o g r a m
(Ayerst, personal c o m m u n i c a t i o n )  a s  i s  WDY w i t h  t h e  s p r i n g
c h i n o o k  s u r v i v a l  a n d  c a t c h  r a t e s  a s s o c i a t e d  w i t h  t h i s
o p e r a t i o n  ( H o p l e y , p e r s o n a l  c o m m u n i c a t i o n ) .

P r i e s t  K a p i d s  H a t c h e r y .

P r i e s t  K a p i d s  Hatchery i s  l o c a t e d  o n  t h e  l e f t  b a n k
i m m e d i a t e l y  d o w n s t r e a m f r o m  t h e  P r i e s t  R a p i d s  D a m .  I t  i s
o w n e d  b y  G r a n t  C o u n t y  PUD a n d  o p e r a t e d  b y  WDF.

T h i s  s i t e  h a s  o n e  o f  t h e  g r e a t e r  p o t e n t i a l s  o f  t h o s e
i d e n t i f i e d  d u r i n g  t h e  s t u d y .  M i k e  D e l  1 , , b i o l o g i s t  f o r  G r a n t
C o u n t y  P U D ,  i n f o r m e d  t h e  c o n t r a c t o r  t h a t  a p p r o x i m a t e l y  2 0
c f s  o f  w a t e r  was o b t a i n e d  f r o m  f i v e  s h a l l o w  w e l l s  d e v e l o p e d
i n  N o v e m b e r  o f  1 9 8 0 ;  h o w e v e r , t h e  l o n g - t e r m  p r o j e c t i o n  l e v e l
o f  w a t e r  p r o d u c t i o n  i s  s t i l l  u n k n o w n .  T w o  o f  the w e l l s  f o u r
c f s  e a c h )  w i l l  b e  c a p p e d  f o r  f u t u r e  e x p a n s i o n .  D e l l  f u r t h e r
s t a t e d  t h a t  t h e  w a t e r  a q u i f e r  m i g h t  y i e l d  a n o t h e r  n i n e  c f s
f r o m  a d d i t i o n a l  w e l l  d r i l l i n g ,  f o r  a  t o t a l  o f  1 7  c f s  f o r
f u t u r e  e x p a n s i o n .  T h i s  w a t e r  a l o n g  w i t h  t h e  1 8  c f s  n o w
d e v e l o p e d  a n d  p r o g r a m m e d  c o u l d  r e s u l t  i n  u p  t o  3 5  c f s  o f
h i g h - q u a l i t y  g r o u n d  w a t e r  a t  t h i s  s i t e .

H o r s e s h o e  P o n d .

A s  a  s a t e l l i t e  t o  a  l a r g e r  h a t c h e r y  c o m p l e x ,  H o r s e s h o e
P o n d ,  l o c a t e d  n e a r  Mabton  a l o n g  t h e  Y a k i m a  K i v e r ,  m a y  a f f o r d
a  g r e a t  o p p o r t u n i t y  t o  r e a r f i s h  e c o n o m i c a l l y  ( R o s e ,  1 9 7 1 ,
a n d  B a k k a l a  a n d  G a n g m a r k ,  1 9 6 5 ) .  T h e  h o r e s h o e  P o n d
o p e r a t i o n  w o u l d  b e  s i m i l a r t o  t h e  WDF r e a r i n g  p r o g r a m  a t  t h e
O l y m p i a ,  W a s h i n g t o n ,  P e r c i v a l  C o v e  f a c i l i t y .  T h i s  2 6 - a c r e
p o n d  w i t h  i t s  10 t o  20 c f s  f l o w  h a s  r e a r e d  u p  t o  8 . 0  m i l l i o n
f a l l  c h i n o o k .  WUP i s  a g a i n  p r o g r a m m i n g  f a l l  c h i n o o k  r e a r i n g
o f  t h i s  m a g n i t u d e  i n  t h i s  p o n d  ( A n t i p a ,  1 9 8 0 ) .  T h e  g e n e r a l
p r o d u c t i o n  c o n c e p t  w o u l d  b e  t o  e r a d i c a t e  a l l  f i s h  w i t h i n
t l o r s e s h o e  P o n d , s c r e e n  t h e  i n l e t  a n d  o u t l e t , d e v e l o p  a  f l o w

A - 1 6



o f  1 0  t o  3 0  c f s  w i t h  p o n d  d r a i n a g e  c a p a b i l i t i e s , i m p o r t
h a t c h e r y - i n c u b a t e d  t w o - w e e k - o l d  f a l l  c h i n o o k ,  a n d  r e a r  t h e m
u n t i l  t h e y  r e a c h  8 0  t o  1 0 0  p e r  l b ; t h e n  t h e y  w i l l  b e
r e l e a s e d  b y  d r a i n i n g  t h e  p o n d .

N e l s o n  S p r i n g s .

T h e s e  t w o  s p r i n g s  a r e l o c a t e d  b e t w e e n  N a c h e s  a n d
Y a k i m a , W a s h i n g t o n .  W D G  h a s  c o n s t r u c t e d  a  1 0 0 - f o o t - l o n g
w o o d e n  r a c e w a y  a t  t h e  s i t e  u t i l i z i n g  o n l y  t h e  n o r t h e r n m o s t
s p r i n g .  T h e  t w o  s p r i n g s  c o m b i n e  i m m e d i a t e l y  d o w n s t r e a m  f r o m
t h e  r a c e w a y .  F i s h  r e a r i n g  a t  t h i s  l o c a t i o n  h a s  b e e n
t e r m i n a t e d  b e c a u s e  o f  f u n d i n g  s h o r t a g e s .

C o n c e r n s  b y  c o n t r a c t o r s t a f f  c e n t e r e d  a r o u n d  t h e
e x p a n d i n g  h o u s i n g  d e v e l o p m e n t w i t h i n  t h e  s e v e r a l - s q u a r e - m i l e
w a t e r s h e d  o f  Nelson S p r i n g s  u p s t r e a m o f  i  ts t w o  m a j o r  f o r k s
n e a r  N e l s o n  Bridg o n  t h e  Naches K i v e r .

L o o k i n g  o n  t h e  p o s i t i v e  s i d e , this g r a v i t y  w a t e r  s o u r c e
i s  e q u a l  i n  v o l u m e  t o  t h a t  a t  t h e  N a c h e s  T r o u t  H a t c h e r y .
A r e a  f o r  a  r e a r i n g  f a c i l i t y  o n  C o u n t y  p r o p e r t y  a t  t h i s  s i t e
i s  a d e q u a t e .  A d d i t i o n a l  g r o u n d w a t e r  m a y  b e  p r e s e n t ,  a n d
p u m p i n g  N a c h e s  K i v e r  w a t e r  s h o u l d  n o t  b e  ruled o u t  a s  a
m e a n s  t o  f u r t h e r  e n h a n c e  t h i s  d e v e l o p m e n t .

C l e  Elum/Easton.

I n  t h e  u p p e r  Y a k i m a  s y s t e m  n e a r  t h e  t o w n s  o f  C l e  E l u m
a n d  Easton,, a  v e r y  s h a l l o w  g r o u n d  w a t e r  a q u i f e r  e x i s t s  i n
a r e a s  a d j a c e n t  t o  t h e  r i v e r  ( p e r s o n a l  c o m m u n i c a t i o n  w i t h
e m p l o y e e s  o f  t h e  C l e  Elum C i t y  W a t e r  S y s t e m ) .  A l l  a r e a s
b e t w e e n  E l l e n s b u r g  a n d  E a s t o n  w h e r e  g r a v e l  w a s  r e m o v e d  f o r
h i g h w a y  c o n s t r u c t i o n  h a v e  s t a n d i n g  w a t e r ,  w i t h  m a n y  p o n d s
h a v i n g  f l o w i n g  o u t l e t 6  ( L a r r y  b r o w n ) .  T h e  a b a n d o n e d  s a l m o n
r e a r i n g  p o n d  a r e a s  a t  Cle E l u m  a n d  Easton, f o r  e x a m p l e ,  h a v e
o u t l e t s  f l o w i n g  a t  4  t o  1 5  c f s  a n d  2  t o  8  c f s ,  r e s p e c t i v e l y
( P t r i n n e y  a n d  K r a l ,  1 9 6 5 ) .  I n  O c t o b e r  a n d  N o v e m b e r  o f  1 9 8 0
t h e  c o n t r a c t o r  n o t e d  f l o w i n g  o u t l e t s  o n  t h e  a b o v e  t w o  s i t e s
a n d  o t h e r s  i n  t h e  a r e a  b e t w e e n  E l l e n s b u r g  a n d  E a s t o n .  I n
a d d i t i o n , m a n y  o f  t h e s e  p o n d s  w e r e  o b s e r v e d  t o  f r e e z e  o v e r
v e r y  s l o w l y , i n d i c a t i n g  t h e y  w e r e  b e i n g  w a r m e d  b y  g r o u n d
w a t e r .

L a n d  a v a i l a b i l i t y  i s  a n o t h e r  p l u s .  T h e  m a j o r i t y  o f
t h e s e  g r a v e l  b o r r o w  p i t s  a r e  o w n e d  b y  t h e  W a s h i n g t o n  S t a t e
highway D e p a r t m e n t .  H o s t  a r e a s  w i l l  l e n d  themseles t o  e a s y
a c c e s s  a n d  c o n s t r u c t i o n .

K o c k y  F o r d  C r e e k .- -

The s p r i n g s  t h a t  c o n s t i t u t e  t h e  h e a d w a t e r s  f o r  K o c k y
F o r d  C r e e k  p r o v i d e  m o r e t h a n  5 0  c f s  o f  h i g h - q u a l i t y  s p r i n g
w a t e r .  T h e  WDG, w h i c h  o w n s t h e  w a t e r  s o u r c e  a n d  s u r r o u n d i n g
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l a n d  o n  w h i c h  t h e  o l d  T r o u t  L o d g e  i s  l o c a t e d ,  h a s  b e e n
p r e v e n t e d  b y  c o u r t  a c t i o n f r o m  d e v e l o p i n g  a n d  o p e r a t i n g  a
h a t c h e r y  c o m p l e x  u p o n  t h e  s i t e  b e c a u s e  o f  t h e  l a c k  o f  a
w a t e r  r i g h t  ( C e a r h e a r d ) .

O n e  m i l e  d o w n s t r e a m  f r o m  t h e  o l d  T r o u t  L o d g e  H a t c h e r y ,
a  n e w  h a t c h e r y  w a s  b u i l t  b y  E&l McEeary. T h e  c o n t r a c t o r
u n d e r s t a n d 6  t h a t  t h e  c o u r t ’ s  c o n c e r n  o v e r  d e g r a d a t i o n  o f  t h e
w a t e r  s u p p l y  u p s t r e a m  o f  McLeary’s o p e r a t i o n  p r e v e n t e d  WDG
f r o m  d e v e l o p i n g  i t  o w n  f i s h  c u l t u r e  p r o g r a m .

C o l l i n  S h a n e  H a t c h e r y .

A  s p r i n g  w a t e r  s u p p l y  o f 1 0  t o  1 5  c f s  l o c a t e d  s e v e n
m i l e s  n o r t h  o f  M o s e s  L a k e  i s  used b y  a  p r i v a t e  o w n e r , Co1 l i n
S k a n e  o f  M o s e s  L a k e , t o  s u p p l y  a  m e d i u m - s i z e d  r a i n b o w
h a t c h e r y .

S k a n e  formerly w o r k e d  a t
(Kockt’Ford C r e e k ) .

t h e  T r o u t  L o d g e  f a c i l i t y
A b o u t  e i g h t  y e a r s  a g o  h e  b e g a n

d e v e l o p i n g  h i s  o w n  s i t e .  H e  r e l a t e d  t h a t  h i s  r a i n b o w
p r o d u c t i o n  (kamloops  v a r i e t y )  i s  m a i n l y  s o l d  i n  C a n a d a  a n d
t h a t  h i s  s t a t i o n  i s  c e r t i f i e d  t o  b e  d i s e a s e  f r e e ,  w i t h  a
s l i g h t l y  w a r m e r  t e m p e r a t u r e t h a n  t h e  5 3 - d e g r e e s - P  w a t e r  a t
T r o u t  L o d g e .  M r . S k a n e  h a s  a p p l i e d  f o r  a  w a t e r  r i g h t  o n  h i s
s p r i n g  a n d  n o w  a p p e a r s t o  b e  a w a i t i n g  a p p r o v a l  b y  t h e
W a s h i n g t o n  D e p a r t m e n t  o f  E c o l o g y .  T h e  c o n t r a c t o r  c o n s i d e r s
h i m  t o  b e  v e r y  k n o w l e d g e a b l e  a b o u t  t r o u t  c u l t u r e .

Mr. S h a n e  a l s o  r e p o r t e d  t h a t  a  s e c o n d  s p r i n g  e x i s t s  o n e
a n d  o n e - h a l f  t o  t h e  m i l e s  n o r t h  o n  s t a t e  p r o p e r t y .  T h i s
s p r i n g f l o w s  a t  a b o u t  f i v e  c f s  a n d  i t  c o u l d  s u p p l y  a
s a t e l l i t e  t o  t h i s  s t a t i o n .

K o c k y  R e a c h  ( T u r t l e  Rock).

T h e  K o c k y  R e a c h  f i s h  f a c i l i t i e s  a r e  l o c a t e d  o n  T u r t l e
rock I s l a n d  i n  t h e  K o c k y  R e a c h  C h e l a n  C o u n t y  PUD r e s e r o i r
a p p r o x i m a t e l y  1 . 5  m i l e s  u p s t r e a m  f r o m  t h e  d a m .  T h e  e x i s t i n g
fish facilities w e r e  c o n s t r u c t e d  a n d  a r e  n o w  m a i n t a i n e d  b y
t h e  C h e l l a n  C o u n t y  PUD, b u t  t h e y  a r c  o p e r a t e d  b y  W D F .

R e g a r d i n g  t h e  f a c i l i t i e s , t h e  c o n t r a c t o r  s u p p o r t s  t h e
p o n d  m o d i f i c a t i o n  c o n c e p t  a t  T u r t l e  Rock d e s i g n e d  b y  CH2M
Hill. P r e s e n t  w a t e r  q u a l i t y  a t  t h i s  s t a t i o n ,  h o w e v e r ,  i s
m a r g i n a l  (Antipa,  1980).

T u r t l e  Rock h a s  a  p u m p i n g  c a p a c i t y  o f  1 5  c f s  f r o m  e a c h
o f  f o u r  p u m p s , o r  60 c f s  o f  s u r f a c e  w a t e r  f r o m  t h e  r e s e r v o i r
( E n t i a t  L a k e )  f o r  t h e  f i s h  f a c i l i t i e s .  O n l y  h a l f  o f  t h i s
w a t e r  a n d  h a l f  o f  t h e  f a c i l i t i e s  a r e  u s e d .  M R . ilau ck
i n f o r m e d  the c o n t r a c t o r  t h a t  a  t e s t  w e l l  w a s  t o  b e
immediately d r i l l e d  o n  t h e i s l a n d  i n  hope o f  i n t e r c e p t i n g  a n
a q u i f e r  a n d  e v e n t u a l l y  l e a d i n g  t o  t h e  d e v e l o p m e n t  o f  2 0  c f s
o f  g r o u n d  w a t e r .
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K o c k y  K e a c h  A n n e x .

K o c k y  K e a c h  A n n e x  f i s h  f a c i l i t i e s  a r e  l o c a t e d
i m m e d i a t e l y  d o w n s t r e a m o f  t h e  K o c k y  K e a c h  C h e l a n  C o u n t y  P U D
D a m  o n  t h e  l e f t  b a n k  o f  t h e  C o l u m b i a  R i v e r .  E x i s t i n g  f i s h
f a c i l i t i e s  a r e  m a i n t a i n e d  a n d  o w n e d  by t h e  C h e l a n  C o u n t y  P U D
a n d  o p e r a t e d  b y  WDF.

M e s s r s .  H a u c k ,  L e m a n ,  a n d  Hays o f  C h e l a n  C o u n t y  PUI)
i n f o r m e d  t h e  c o n t r a c t o r  t h a t  a p p r o x i m a t e l y  1 0  c f s  o f  t o e
d r a i n  w a t e r  e x i s t s  o n  t h e  l e f t  b a n k  i m m e d i a t e l y  d o w n s t r e a m
o f  K o c k y  K e a c h  D a m .  F o u r  c f s  o f  t h i s  water i s  n o w  i n  u s e ,
a n d  p l a n s  a r e  i n  p r o g r e s s t o  d e v e l o p  t h e  a d d i t i o n a l  s i x  c f s
(Hauck).

L e a v e n w o r t h  N a t i o n a l  F i s h  H a t c h e r y  E x p a n s i o n .

T h e  L e a v e n w o r t h  NFH i s  l o c a t e d  t h r e e  m i l e s  s o u t h w e s t  o f
t h e  t o w n  o f  L e a v e n n w o r t h  a l o n g  t h e  l e f t  b a n k  o f  I c i c l e
K i v r r .  T h e  p r e s e n t  c o m p l e x  i s  s u p p l i e d  w i t h  w a t e r  f r o m
I c i c l e  K i v e r  a n d  s i x  s h a l l o w  w e l l s .

Based o n  t h e  s u c c e s s  i n  o b t a i n i n g  w a t e r  f r o m  t h e
e x i s t i n g  w e l l s , t h e  c o n t r a c t o r  b e l i e v e s  a n  a d d i t i o n a l  10 c f s
c o u l d  b e  o b t a i n e d  s i m i l a r l y .  I n  a d d i t i o n ,  u p  t o  3 0  t o  5 5 0
c f s  o f  I c i c l e  K i v e r  w a t e r  c o u l d  b e  o b t a i n e d  f r o m  March
t h r o u g h  P l a y  f r o m  a n  a b a n d o n e d  a d u l t  h o l d i n g  a r e a .

Entiat Natinal F i s h  Hatchery E x p a n s i o n .- -

T h e  E n t i a t  N a t i o n a l  F i s h  Hatchery i s  l o c a t e d  o n  t h e
right bank of the Entiat River sevenmiles upstream from its
c o n f l u e n c e  w i t h  t h e  C o l u m b i a  K i v e t .  I t  i s  s u p p l i e d  w i t h
w a t e r  f r o m  a  s m a l l  s p r i n g : ,  w e l l s ,  a n d  t h e  r i v e r .  F u r t h e r
d e v e l o p m e n t  o f  g r o u n d  w a t e r  d o e s n o t  a p p e a r  f e a s i b l e .

F r o m  March t h r o u g h  J u n e  o f  e a c h  y e a r ,  u p  t o  30 c f s  o f
a d d i t i o n a l  E n t i a t  K i v e r  w a t e r  c a n  b e  d e l i v e r e d  b y  g r a v i t y
t h r o u g h  a n  e x i s t i n g  u n u s e d  3 0 - i n c h  s t e e l  p i p e l i n e .  T h e
c o n t r a c t o r  r e c o m o r e n d s  t h a t  s e v e r a l  o n e - h a l f - a c r e  p o n d s
b e  d e v e l o p e d  t o  u s e  t h i s  a d d i t i o n a l  r i v e r  w a t e r .

Wel l  S a l m o n  a n d  T r o u t  t l o t c h e r y  E x p a n s i o n .

T h e  W e l l s  S a l m o n  f i s h  f a c i l i t i e s  a r e  l o c a t e d
i m m e d i a t e l y  d o w n s t r e a m  o f t h e  D o u g l a s  C o u n t y  P U D D a m  o n  t h e
r i g h t  b a n k  o f  t h e  Columbia K i v e r .  T h e  f i s h  f a c i l i t i e s  w e r e
c o n s t r u c t e d  b y  t h e  PUD. They a r e  r e s p o n s i b l e  f o r
m a i n t e n a n c e , b u t  WDF a n d  W D G  c o n d u c t  t h e  o p e r a t i o n s .

C o n f u s i o n  e x i s t s  o n  t h e  a m o u n t  o f  w e l l  w a t e r
a v a i l a h a l e  a t  the Well  H a t c h e r y .  M i k e  Erho, b i o l o g i s t  f o r
t h e  D o u g l a s  C o u n t y  PUI), r e p o r t s  t h e i r  i n f l o w  m e t e r s  s h o w  u p
t o  1 8  c f s , w h i l e  b o t h  a g e n c i e s  b e l i e v e  t h e  a m o u n t  c o m i n g
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i n t o  t h e  p o n d  i s  f a r  l e s s  - -  m o r e  l i k e  t e n  c f s .  T h e  PUDs
a n d  a g e n c i e s  s h o u l d  d e t e r m i n e t h e  a c t u a l  v o l u m e  a v a i l a b l e .

K i v e r  w a t e r  i s  s u p p l i e d  t o t h e  f a c i l i t i e s  b y  a  g r a v i t y
f l o w  s i p h o n  f r o m  W e l l s  Dam ( L a k e  P a t e r o s ) .  T h e  s i p h o n ’ s
c a p a c i t y  i s  e s t i m a t e d  a t  1 4 2  c f s  (Erho), w i t h  l e s s  t h a n  30
c f s  b e i n g  u s e d  i n  t h e  p r e s e n t  r e a r i n g  p r o g r a m .  A d d i t i o n a l
r e s e r v o i r  w a t e r  i s  t h e r e f o r e  a v a i l a b l e  f o r  f i s h  r e a r i n g
p r o g r a m s  w i t h o u t  s i p h o n  m o d i f i c a t i o n s .  S i n c e  t h e  s i p h o n  i s
s i m p l e  a n d  t h e  c a p i t a l i n v e s t m e n t  h a s  a l r e a d y  b e e n  m a d e  t o
c o m p l e t e  t h e  w a t e r  d e l i v e r y  s y s t e m  a n d  s u p p o r t i n g  f i s h
f a c i l i t i e s , c o n t i n u e d  u t i l i z a t i o n  a n d  e x p a n s i o n  o f
f a c i l i t i e s  a p p e a r s  t o  h e  v e r y  w o r t h y  o f  c o n s i d e r a t i o n .

W i n t h r o p   National F i s h  H a t c h e r y  E x p a n s i o n .

T h e  W i n t r o p  N a t i o n a l  F i s h  H a t c h e r y  I s  l o c a t e d  o n  t h e
right h a n k  o f  the Methow K i v c r  o n e  m i l e  f r o m  t h e  t o w n  o f
W i n t h r o p .  E v i d e n c e  s u g g e s t s  t h a t  g r o u n d  w a t e r  i n  t h e
v i c i n i t y  o f  the t o w n  i s  a b u n d a n t .  W.M.. C h a p m a n  i n  1938
r e p o r t e d  t o  B.M. Brennan, Director o f  W F <  o n  t h e  p o t e n t i a l
h a t c h e r y  s i t e s  i n  t h e  u p p e r  Methow V a l l e y .  F i v e  s p r i n g s
w e r e  d o c u m e n t e d  i n  t h i s  a r e a :  U p p e r  M o r e ’ s  S p r i n g ;  L o w e r
More's S p r i n g ; A u t o  P a r k  S p r i n g , S c h a e f e r ’ s  P l a c e  S p r i n g ;
a n d  F o g h o r n  S p r i n g s .  T h e  l a t t e r  i s  t h e  p r e s e n t  h a t c h e r y
s i t e .  S i l l  W a l l i e n , m a n a g e r  a t  W i n t h r o p  KFH, i n f o r m e d  t h e
c o n t r a c t o r  o f  t w o l a r g e  s p r i n g s  a p p r o x i m a t e l y  s i x  m i l e s
u p s t r e a m  o f  h i s  s t a t i o n .  T h e s e  s p r i n g s a r e  s i m i l a r  i n  s i z e
t o  F o g h o r n  S p r i n g s .

T h e  W i n t h r o p  NFH s i t e  h a s  a  d e v e l o p e d  i n f i l t r a t i o n
g a l l e r y  t h a t c a n  d e l i v e r  1 0  c f s  o f  w a t e r  a t  4 9  d e g r e e  F. The
l i f t  i s  a p p r o x i m a t e l y  1 4  f e e t  a n d  p u m p i n g  e q u i p m e n t  i s
n e e d e d  t o  m a k e  t h e  g a l l e r y  f u n c t i o n a l .  A d d i t i o n a l  s u r f a c e
w a t e r  (30 c f s  o r  m o r e )  i s  a v a i l a b l e  f r o m  t h e  r i v e r ; h o w e v e r ,
t h e  d i t c h  t o  t h e  h a t c h e r y w o u l d  h a v e  t o  b e  e n l a r g e d .

T h e  c o n t r a c t o r ’ s  e n g i n e e r  j u d g e d  t h a t  w i t h i n  a
r e a s o n a b l e  d i s t a n c e  o f  t h e  e x i s t i n g  i n f i l t r a t i o n  g a l l e r i e s
a d d i t i o n a l  g a l l e r i e s  c o u l d  b e  d e v e l o p e d  t o  p r o d u c e  a n
a d d i t i o n a l  10 c f s  o f  4 9 - d e g r e e s -F w a t e r  w i t h  a  l o w  h e a d
l i f t .  T h e  a r e a  b e t w e e n  Winthrop a n d  Twisp  a l s o  i s  t h o u g h t
t o  h a v e  g o o d  p o t e n t i a l f o r  s h a l l o w  a q u i f e r s  with a b u n d a n t
w a t e r  s u p p l i e s .

Methow K i v e r  N e t  Pen S i t e .- - -

E s t a b l i s h m e n t  o f  a  p e n  s i t e  i s r e c o m m e n d e d  a t  t h e  m o u t h
o f  the Methow K i v e r  w h e r e  i t  e n t e r s L a k e  Pateros  u p s t r e a m
from Highway 4 7 .  The q u i e t  f o r c b a y  w a t e r  a t  t h i s  l o c a t i o n
a p p e a r s  s u i t a b l e  f o r  n e w  p e n r e a r i n g .  T h e  cont r a c t o r
p r o p o s e s  t h a t  p e n s  b e  u s e d  i n  s m a l l  n u m b e r s  a t  f i r s t  t o
f u r t h e r  t e s t  t h e  s u i t a b i l i t y  o f  t h e  s i t e .  Stee l  head
p r o d u c t i o n  w o u l d  b e  r e c o m e n d e  f r o m  March  t o  May, whe n
s m o l t  r e l e a s e  w o u l d  o c c u r .
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T w o  p e n s  w o u l d  h a v e  t h e  e f f e c t  o f  m a k i n g  t h r e e  c f s  o f
a d d i t i o n a l  w a t e r  a v a i l a b l e  f r o m  Harch t h r o u g h  May a t
p r o d u c t i o n  h a t c h e r i e s a n d  a l s o  w o u l d  f r e e  r e a r i n g  s p a c e .
U s e  o f  p e n s  d u r i n g  t h e  f r o z e n  p e r i o d  w o u l d  n o t  b e
r e c o m m e n d e d .

C h i e f  J o s e p h  H a t c h e r y

T h e  p r o p o s e d  C h i e f  J o s e p h  H a t c h e r y  w o u l d  b e  l o c a t e d
i m m e d i a t e l y  d o w n s t r e a m f r o m  t h e  C o r p s  o f  E n g i n e e r s ’  C h i e f
J o s e p h  Dam o n  t h e  r i g h t  h a n k  o f  t h e  C o l u m b i a  R i v e r .

T h e  h a t c h e r y  h a s  t h e  q u a l i t y  a n d  q u a n t i t y  o f  w a t e r  t o
a l l o w  t h i s  s i t e  t o  b e  l i s t e d  a s  p o t e n t i a l l y  g o o d .  The
p r o x i m i t y  t o  bridgeport p r e s e n t s  a d v a n t a g e s  i n  l i v i n g
c o n d i t i o n s  f o r  ellrployees. T h e  soi 1  t y p e  a n d  t o p o g r a p h y  a r e
s u i t a b l e  f o r  c o n s t r u c t i o n .

T h e  w a t e r  s u p p l y  c o u l d  b e  froct ttlree s o u r c e s : (1)
C h i e f  J o s e p h  D a m ’ s  t o e  d r a i n  w a t e r  c o l l e c t e d  i n  a n
i n f i l t r a t i o n  g a l l e r y  a l o n g  t h e  n o r t h  r i v e r  b a n k  w i t h  a
m i n i m u m  2 2  c f s  w a t e r  a v a i l a b l e ,  ( 2 ) a  p o s s i b l e  f i v e  c f s  o f
w a t e r  a v a i l a b l e  f r o m  w e l l  f i e l d  d e v e l o p m e n t  a l o n g  t h e  n o r t h
b a n k ,  ( 3 )  a n d  u n l i m i t e d  r i v e r  w a t e r  ( K o c h  a n d  C o c h r a n ,
lY77).

N e s  P e r c e  F i s h  P r o d u c t i o n  Pacil*.

T h e  U S  Flsl~ a n d  W i l d l i f e  S e r v i c e  h a s  c o n d u c t e d  s e v e r a l
s t u d i e s  f o r  I n d i a n  t r i b e s  t o  d e t e r m i n e  p o t e n t i a l  f o r
a n a d r o n o u s  fisll p r o d u c t i o n  o n  I n d i a n  l a n d s .  T h e  Nez P e r c e
T r i b e  o f  I d a h o  rt!quested  a  s u r v e y  o f  t h e  C l e a r w a t e r  River,
t h e  m a j o r  s t r e a m  f l o w i n g  t h r o u g h  t h e  Nez P e r c e  R e s e r v a t i o n .
T h e  c o n c l u s i o n  i n  t h e  r e p o r t b y  t h e  U S  F i s h  a n d  WildliEe
S e r v i c e  i s  t h a t  a l l  t h e  s u r f a c e  w a t e r s  i n v e s t i g a t e d  with.in
t h e  s t u d y  a r e a  w e r e  f o u n d  t o  h a v e  c h a r a c t e r i s t i c s  m a k i n g
tllem i n a d e q u a t e  f o r  a  p e r e n n i a l  r e a r i n g  p r o g r a m  u n d e r  t h e
s t u d y  c r i t e r i a  ( U S  D e p a r t m e n t  o f  t h e  I n t e r i o r , F i s h  a n d
W i l d l i f e  S e r v i c e ,  S e p t e m b e r ,  19810).

llowever, s p r i n g  w a t e r  a t  Old H a t c h e r y  S p r i n g s  a l o n g
L a p w a i  C r e e k  m e t  t h e  s i t e  c r i t e r i a  o f  t h e  F i s h  a n d  W i l d l i f e
S e r v i c e .  W a t e r  c h e m i s t r y  o f  t h e  s p r i n g s  i n d i c a t e d  t h a t
d i s s o l v e d  l e a d  c o n c e n t r a t i o n s  a n d  f i l t e r a b l e  r e s i d u e  were
n e a r  t h e  u p p e r  l i m i t s  f o r  a n a d r o n o u s  f i s h  r e a r i n g .  Water
q u a n t i t y  r a n g e d  f r o m  a  s u m m e r  l o w  o f  . 5  c u b i c  f e e t / s e c o n d  t o
3 . 2  c u b i c  f e e t / s e c o n d  i n  t h e  w i n t e r .  A t  t h i s  s i t e  I d a h o
S t a t e  F i s h  a n d  Game D e p a r t m e n t  b e g a n t o  c o n s t r u c t  a  r e a r i n g
f a c i l i t y  i n  t h e  1YbO’s. T h e  f a c i l i t y  w a s  n o t  c o m p l e t e d  a n d
n e v e r  o p e r a t e d .  A  c o n c r e t e  r a c e w a y  w a s  c o n s t r u c t e d  a n d
c o u l d  b e  u t i l i l z e d .
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U m a t i l l a  I n d i a n  R e s e r v a t i o n  S t u d y .

T h e  U S  F i s h  a n d  W i l d l i f e  S e r v i c e  a l s o  c o n d u c t e d  a n
a n a d r o m o u s  f i s h  e n h a n c e m e n t  s t u d y  o n tlie Uma t i  1  l a  I n d i a n
R e s e r v a t i o n  o n  b e h a l f  o f  t h e  C o n f e d e r a t e d  T r i b e s  o f  t h e
U m a t i l l a  I n d i a n  R e s e r v a t i o n  ( U S  D e p a r t m e n t  o f  t h e  I n t e r i o r ,
F i s h  a n d  W i l d l i f e  S e r v i c e ,  A u g u s t ,  1 9 6 0 ) .  U p o n  e v a l u a t i o n
o f  t h e  d a t a  a n d  a s s o c i a t e d  o p e r a t i n g  c o s t s  d e v e l o p e d  d u r i n g
t h i s  s t u d y , M i n t h o r n  S p r i n g s  a n d  B o n i f e r  S p r i n g s  s i t e s  w e r e
t h e  a r e a s  r e c o m m e n d e d  a s  m o s t  e c o n o m i c a l l y  f e a s i b l e  f o r  f i s h
p r o d u c t i o n  f a c i l i t i e s  o n  t h e  R e s e r v a t i o n .

T h e  M i n t h o r n  S p r i n g s  h a t c h e r y  s i t e  i s  l o c a t e d  o n
p r i v a t e  l a n d  a l o n g  t h e  b a n k  o f  t h e  U m a t i l l a  R i v e r  a t  r i v e r
m i l e  0 5 . 4 .  D e v e l o p m e n t  i s  r e s t r i c t e d  b y  t h e  q u a n t i t y  o f
w a t e r  a v a i l a b l e  a n d  t h e  l i m i t e d  h y d r a u l i c  h e a d .  The S e r v i c e
e s t i m a t e d  that f o r  a  s i n g l e  s p e c i e s  o n l y ,  n o t  c u m u l a t i v e ,
the f a c i l i t y  c o u l d  p r o d u c e  9 5 , 0 0 0  steellhead  smolts, 4 9 , 0 0 0
s p r i n g  c h i n o o k  s m o l t s , 6 4 , 0 0 0  f e l l  c h i n o o k  s m o l t s ,  o r  4 9 , 0 0 0
c o h o  s m o l t s .

T h e  B o n i f e r  S p r i n g s  h a t c h e r y  s i t e  i s  l o c a t e d  o n  p r i v a t e
l a n d  a l o n g  t h e  b a n k  o f  M e a c h e m  C r e e k 1 . 5  m i l e s  u p s t r e a m  f r o m
i t s  c o n f l u e n c e  w i t h  t h e  Umatilla River E s t i m a t e d  p r o d u c t i o n
l e v e l s  a r e  b a s e d  o n  t h e  e n t i r e  a v a i l a b l e  f l o w  a n d  a  s i n g l e -
p a s s  f a c i l i t y .  smolt p r o d u c t i o n  f i g u r e s  f o r  a  s i n g l e
s p e c i e s  o n l y , n o t  c u m u l a t i v e , a r e  a s  f o l l o w s :  s t e e l h e a d ,
1 4 6 , 0 0 0  ;  s p r i n g  c h i n o o k ,  6 9 , 0 0 0 ;  f a l l  c h i n o o k , 1 0 0 , 0 0 0 ;  o r
coho, 9 3 , 0 0 0 .

A s  a  r e s u l t  o f  t h e s e  s t u d i e s  the Bonifer springs
f a c i l i t y  w a s  c o m p l e t e d i n  1 9 8 3  a n d  M i n t h o r n  S p r i n g s  i s  n o w
u n d e r  c o n s t r u c t i o n .

Y a k i m a  I n d i a n  R e s e r v a t i o n  K l i c k i t a t  R i v e r  H a t c h e r y .-

I n  1978 a n d  1979 t h e  U S  F i s h  a n d  W i l d l i f e  S e r v i c e
c o n d u c t e d  a n  a n a d r o m o u s  f i s h  e n h a n c e m e n t  s t u d y  o f  t h e
K l i c k i t a t  R i v e r  s y s t e m  o n  b e h a l f  o f  t h e  Y a k i m a  I n d i a n  T r i b e
( U S  D e p a r t m e n t  o f  t h e  I n t e r i o r ,  F i s h  a n d  W i l d l i f e  S e r v i c e ,
D e c e m b e r  1979). F i e l d  i n v e s t i g a t i o n s  w e r e  c o n f i n e d  t o  t h e
w a t e r s h e d  w i t h i n  t h e  c o n f i n e s  o f  the Y a k i m a  I n d i a n
r e s e r v a t i o n .  A l l  s u r f a c e  w a t e r s  w i t h i n  t h e  s t u d y  a r e a  h a d
c h a r a c t e r i s t i c s  m a k i n g  t h e m  i n a d e q u a t e f o r  p e r e n n i a l
r e a r i n g . H o w e v e r ,  t w o  e x c e l l e n t  s p r i n g  w a t e r  s u p p l i e s  w i t h i n
1 , 0 0 0  f e e t  o f  e a c h  o t h e r  w e r e  i n v e s t i g a t e d .  C a s c a d e  S p r i n g s
i s  l o c a t e d  o n  t h e  w e s t  s i d e  o f  t h e  K l i c k i t a t  K i v e r  a b o u t
1 , 0 0 0  f e e t  n o r t h  o f  O u t l e t  C r e e k .  A  c o n s e r v a t i v e  e s t i m a t e
o f  t h e  f l o w  i s  2 0  c f s .  O u t l e t  C r e e k  h a s  s e v e r a l  s p r i n g s
w h i c h  e n t e r  t h e  c r e e k  i n  t h e  l a s t  m i l e  o f  t h e  s t r e a m  a b o v e
i t  c o n f l u e n c e  w i t h  the K l i c k i t a t  K i v e r .  F l o w  f  rom these
s p r i n g s  t o t a l  a b o u t  80 c f s .  T h e  w a t e r  t e m p e r a t u r e  o f  t h e
s p r i n g s  a v e r a g e s 4 3  t o  4 5  d e g r e e s  F .  E s t i m a t e d  s m o l t
p r o d u c t i o n  f o r  a  s i n g l e  s p e c i e s  o n l y  n o t  cumula tivc, i s  a s
f o l l o w s :  s t e e l h e a d ,  2 , 1 0 0 , 0 0 ;  spri:): chi n o o k , 4 , 2 0 0 , 0 0 0 ;
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I I .

f a l l  c h i n o o k ,  6 , 0 0 . 0 0 ;  o r  coho 5 , 7 0 0 , 0 0 0 .

I n  a d d i t i o n  t o  t h e  K l i c k i t a t  s t u d y ,  t h e  C o n f e d e r a t e d
T r i b e s  a n d  B a n d s  o f  t h e  Y a k i m a  I n d i a n  N a t i o n  h a v e  e x p r e s s e d
i n t e r e s t  i n  a  n u m b e r  o f  o t h e r  h a t c h e r y  f a c i l i t y  s i t e s .  I n
r e s p o n s e  t o  a n  i n q u i r y  f r o m  Gala,  t h e  Y a k i m a  I n d i a n  N a t i o n
s e n t  t h e  f o l l o w i n g  l i s t  o f  s u c h  s i t e s .

P o t e n t i a l  Hatchery F a c i l i t y  S i t e s

A d u l t  T r a p p i n g
A .  P r o s s e r  Division D a m  - r i g h t  b a n k  l a d d e r
B. Roza D i v i s i o n  Dam - l a d d e r
c .  C o w i c h e  D i v e r s i o n  D a m  - l a d d e r

A d u l t  H o l d i n g ; Egg I n c u b a t i o n ; Pond/Raceway K e a r i n g
A .  WUC Y a k i m a  T r o u t Hatcher5y ( Y a k i m a  A i r p o r t )
I). Buckski n  C r e e k  (Naches Ri ver)
c .  Nile Pond ( n e a r  K a t t l e s n a k e  C r e e k )
D. N a c h e s  t r o u t  f a r m  ( c o m m e r c i a l  f a c i l i t y )  ( N a c h e s  K i v e r )
E. C l e  Elum H i v e r  ( b e l o w  d a m )
F. WL)S N a c h e s  T r o u t  i l a t c h e r y  ( N a c h e s  K i v e r )
.G. U n i o n  C a p  p o n d s

H. . O u t l e t  S p r i n g s  (Klicki  t a t  K i v e r )
I .  U p p e r  Satus C r e e k
J .  T o p p e n i s h  C r e e k  (Dan Olney’s
K. S i m c o e  C r e e k  ( n e a r  g u a r d  s t a t i o n )
L .  L o s t  C r e e k  ( N a c h e s  K i v e r )

I I I .  N e t  P e n  K e a r i n g
1 .  G r a v e l  p i t s - Baston t o  C l e  E l u m
2 .  Gravel p i t s - Sclah t o  Y a k i m a
3 .  C r a v e 1  p i t s - l o w e r  b a s i n
4 .  G r a v e l  p i t s  - U n i o n  C a p
5 .  K e s e r v o i r - C l e  E l u m
b .  Kese rvoi r - Keeclielus Dam
7 .  K e s e r v o i r  - Kacheso
8 .  K e s e r v o i r - Rimrock
9 .  K e s e r v o i  r  - B u m p i n g

I V .  O t h e r  K e a r i n g  S i t e s
1. O x b o w  p o n d s  - Y a k i m a  K e s e r v a t  i o n  b e l o w  S u n n y s i d e  Dam
2 .  Pasco  NMFS r a c e w a y s .

No o t h e r  s u p p o r t i n g  i n f o r m a t i o n w a s  s e n t  w i t h  t h e  p r e c e d i n g
l i s t .
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Potential hatchery Site Information f ram State Fishery Agencies. 

The state fisheries agencies of Oregon, Washington and Idaho 
have obtained some information regardin}: potential hatchery 
sites. The files of the Oregon Department of Fish and Wildlife 
dating from the early 1970’s yielded the following information. 

OKEGON DEPAKTMENT Of t;ISlitiKItiS Al.11) WILDLIFE 

Date - - site Remarks - - 

lY85 ODFW is presently looking for 
sites to set up egg incubation 
facilities to solve virus 
problems 

lYti4 Cenge Salmon Private Ct1inook and silver salmon raised 
F a r m , Corvallis, OK since 1978; for sale or lease; 15 

wells, 4-Y ,000 gpm, 51-53 degrees 
summer to spring, 10 concrete 
circulars, 1 cont. raceway, 11 
Doughboy swimming pools with 
cont. bottoms, 1 vinyl lined 
pond. 

lY81 Crooked Kiver Proposed steelhead facility, as 
Hatchery part of the Lower Snake Kiver 

Compensation Program 

1980 Lower Snake Ki ver Compensation Plan: 

Lostine-Wallowa Site No. 1: no further study (nfs); water 
problems (wp). 

Wallowa hatchery 
Grande Khonde 
Wal lowa Lake 
Opal Springs 
Crooked Kiver 
Oak Springs 
Snipe Creek 

nfs, up 
nfs, wp 
nfs, no local support 
nf s 
nfs 
not enough water to expand 
nfs, wp 

lY77 Van liulzen Kanch 
donanza, OK 

5,000 gpm spring, 53 degree 
all year 

1976 Upper Plalheur drainage Spring-fed streams: tiig Creek, 
Lake Creek, Sumuli t Creek 

1975 Arra Wanna Estates Kearing pond, spring chinook 
1 ml. N of kelches 
Salmon Kiver, Sandy system 

1’374 1.1armot Pond, Sandy Water problems 
Kiver, Old Sandy 
Kiver &latchery Further study 
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T h e  O r e g o n  f i l e s  a l s o  m e n t i o n t h e  p o t e n t i a l  f o r  g r o u n d
w a t e r  i n  t h e  P o r t l a n d  a r e a  t o  p r o d u c e f r o m  2 - 4  m i l l i o n  coho
s a l m o n  smolt.

T h e  W a s h i n g t o n  S t a t e  D e p a r t m e n t  o f  G a m e  r e p o r t s  a n  i n t e r e s t
i n  t h e  f o l l o w i n g  p o t e n t i a l  h a t c h e r y  s i t e s  i n  t h e  C o l u m b i a  R i v e r
s y s t e m .

1 .

2 .

3 .

4 .

E l l s w o r t h  S p r i n g s :  T h i s  s i t e  i s  l o c a t e d  e a s t  o f
V a n c o u v e r  n e a r  t h e  WDC V a n c o u v e r  h a t c h e r y .  T h i s  s p r i n g
w a t e r  s i t e  m a y  h a v e  p o t e n t i a l  f o r  a  s m a l l  h a t c h e r y .  The
s i t e  i s  o w n e d  b y  t h e  C i t y  o f  V a n c o u v e r .

Stimson F l a t :  T h i s  site o n  t h e  Klickitat R i v e r  h a s
p o t e n t i a l  f o r  a n  i m p r i n t i n g  p o n d .  W D C o w n s  the s i t e .
W a t e r  w o u l d  h a v e  t o  b e  d i v e r t e d  f r o m  t h e  Klickitat
K i v e r .

K o c k l y  F o r d  C r e e k :  T h i s  s i t e  h a s  p o t e n t i a l  i f
d i f f e r e n c e s  w i t h  a  d o w n s t r e a m  p r i v a t e  g r o w e r  c a n  b e
i r o n e d  o u t .  WL)G o w n s  t h i s  site n e a r  E p h r a t a .

W a i k i k i  S p r i n g s :  T h i s  s i t e  n o r t h  o f  S p o k a n e  i s  o w n e d
b y  WDG. WDG h o p e s  s o m e  d a y  t o  d e v e l o p  a  trout h a t c h e r y
h e r e .  T h e r e  m a y  b e  s p a c e  a n d  w a t e r  f o r  a n a d r o m o u s
p r o d u c t i o n  a s  w e l l .

T h e  r e s p o n s e  o f  t h e  W a s h i n g t o n  S t a t e  D e p a r t m e n t  o f  F i s h e r i e s
t o  i n q u i r i e s  w a s  t h a t  t h e  Departmentt h a s  m a d e  n o  r e c e n t  s u r v e y s
f o r  p o t e n t i a l  h a t c h e r y f a c i l i t i e s  i n  t h e  C o l u m b i a  R i v e r  s y s t e m .

T h e  I d a h o  D e p a r t m e n t o f  F i s h  a n d  G a m e  h a s  m a d e  e x t e n s i v e
s u r v e y s  f o r  n e w  anadroarous  f i s h  h a t c h e r y  s i t e s  w i t h  l i t t l e
s u c c e s s .  T h e  Warm K i v e r  s i t e  h a s  2 U 0  c f s  o f  5 2  degree s p r i n g
w a t e r .  T h e s e  s p r i n g s  a r e n e a r  Ashton  a n d  t h e  W a r m  R i v e r  i s  a
t r i b u t a r y  o f  t h e  H e n r y ’ s  F o r k  o f  t h e  s n a k e  K i v e r .  S m o l t s  w o u l d
h a v e  t o  b e  t r a n s p o r t e d  a b o u t 1 5 U  m i l e s  f o r  a c c e s s  t o  t h e  o c e a n .
W i n t e r  a c c e s s  t o  t h e  s i t e  i s  d i f f i c u l t  a n d  t h e  r o a d  w o u l d  h a v e
t o  b e  i m p r o v e d  a n d  k e p t  o p e n d u r i n g  h e a v y  w i n t e r  s n o w s .

S e v e r a l  p r i v a t e  c o m m e r c i a l  h a t c h e r i e s  i n  I d a h o  h a v e
p o t e n t i a l  f o r  r e a r i n g  a n a d r o m o u s  s p e c i e s  b u t  w o u l d  r e q u i r e
p u r c h a s i n g  t h e  p r e s e n t  o p e r a t i o n s .

A - 2 5



TABLE A-3. I ESTlHATlON  O F  T H E  P O T E N T I A L  ANADRORDUS  FISH  PRODUCTlON FROH
SITES IDENTIF IED IN  IDAHO,  OREGON,  AND WASHINGTON STATES.
ESTIRATES  ARE BASED UPON 6 LB/GPR AT hlNIflUH FLOW.

‘=Le3:=L==‘3D35~~‘~=,~~~~:===~,,~==.:,*~~~~:=~=-~~-~-~====:====:==~:===~==::============~----------- - - - - - -  - - - - - - - - - -

P O T E N T I A L  H A T C H A V A I L A B L E  FLOW C F S  A V A I L A B L E  FtOW (6PHl T O T A L  FLOY ESTIRATE  O F  P R O D U C T I O N
S I T E S  S U R F A C E  G R O U N D  SURFACE GROUND (6Pl) BASED UPON B LB/GPti

:‘I’E’====“LI:‘=‘L==~.~~~~*,*,~,=.:~~==*= ::5LrC’e==--------S=:=:~:::=====:======~~==:===:=::----m---

IN IDAHO
BANABURV S P R I N G 110
dALAD  SPRINGS 100
THOUSAND SPRINGS 1000
SAND SPRINGS 00
BRI665 SPRINfiS 105
BlCKEL SPRINGS N O  DATl
BLUE SPRINGS 60
BOX CANYON SPRINGS IN USE
BLUE LAKES SPRINGS I N  U S E
CLEAR LAKE SPRINGS IN USE
NIA6ARA SPRINGS IN USE
CRYSTAL SPRINGS I N  U S E
D E V I L S  C O R R A L  S P R I N G S  N O  S I T E
JEROHE AREA WELLS 50
SHOSHONE AREA HELLS 5 0
HINIDOKA-PAUL AREA 40
RUD LAKE AREA 50
REXBURG AREA 50
HAHILTON SPRINGS PRIVATE 0
BIRCH CREEK 70
BI6 S P R I N G S  (LEADORE) 25
PAHSIHEROI  GROUND HATER 25
H E N R Y S  F O R K  A R E  T O O  REHOTE FROM
C H I L L Y  SINKS-HACKAY  R E S .  N O  D A T A
BIG SPRING CREEK 25
SNAKE WELLS NEAR REXBURG 50

0 822,0 822e0 b 5 0 2 . 4
740 0 740 5904

0 7400 7400 59040
0 598 .4 598.4  4 7 0 7 . 2
0 1 0 5 . 4  7 0 5 . 4  b 2 0 3 . 2

0 448.8 440#0  3 5 9 0 . 4
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 374 374 2992
0 374 374 2992
0 2 9 9 . 2 299,2 2 3 9 3 . 6
0 374 374 2992
0 374 374 2992
0 0 0 0

523,  b 0 5 2 3 . 6  4 1 0 0 . 0
0 107 187 1496
0 187 187 1496
0 0 0 0

0 187 107 1496
0 374 37k 2992
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TABLE A-3.2 ESTItfATIDN OF THE POTENTIAL ANADROttOUS FISH PRODUCTION FROH 
SITES IDENTIFIED IN IDAHO, OREGON, AND WASHINGTON STATES, 
ESTIHATES ARE BASED UPON 8 LB/GPti AT iINIlUtl FLOW. 

,,--,,,,--,-,--,--,----8----------======8--------------------------~------------------------------- --_--_----------------- -w---w---- ---------------------------------------------------------- 
POTENTIAL HATCHAVAILABLE FLOlrl CFS AVAILABLE FLOW (6Pti) TOTAL FLOW ESTIHATE OF PRODUCTION 

SITES SURFACE GROUND SURFACE GROUND (GPt!) BASED UPON B LB/GPII 
r88r8lrrtPrrrL8rctr8r8r88888r88888888~8r88888888 :tS:Prfrr83rr88trrtLa:8rr:r:88888:r8:r88:~88r 

IN OREGON 
UPPER GRANDE RONDE NO DATA 
MNTHORN SPRINGS 113 
BONIFER SPRINGS 115 
THORN HOLLOW SPRINGS 0.45 
6EN6E SALHON FARH 
CROOKED RIVER HATCHERY NO DATA 
OPAL SPRINGS NO DATA 
SNIPE CREEK NO DATA 
VAN HULZEN RANCH 
PORTLAND AREA WELLS NO DATA 

0 9,724 9,724 77,792 
0 11.22 11.22 89,76 
0 3,366 3,366 26.928 
0 4000 4000 32000 

0 5000 5000 40000 
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TABLE A-3.3 ESTIHATION OF THE POTENTIAL ANADROHOUS FISH PRODUCTION FROH 
SITES IDENTIFIED IN IDAHO, OREGON, AND WASHINGTON STATES. 
ESTIHATES ARE BASED UPON 8 LB/GPtl AT HINIHUH FLOW. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ meme Irr==rrrIrr==rrr:rI~~~r=r: 

POTENTIAL HATCHAVAILABLE FLOW CFS AVAILABLE FLOW (6Pti) TOTAL FLOW ESTIHATE OF PRODUCTION 
SITES SURFACE GROUND SURFACE GROUND (GPtl) BASED UPON 8 LB/GPt! 

r=rrIr==:rr:===rrrrD=:rr=xr8rrr~rrrrr~=r~ --------------------"""""""-"'"'r==========r ----__----___--------------------------- 

IN WASHINGTON 
PASCO DRAIN 60 
RINGOLD DITCH 20 
PRIEST RAPIDS H 50 17 
RICHLAND CANAL NO DATA 
BARKER POND 1 
HORSESHOE POND 20 
RI CHLAND POND b.7 
CIONA CANAL 15 
AHTANUH 6 
WIDE HALLOY CRE 3.6 
NILE SPRING 3 
NACHES HATCHERY i.1 
TIETON DAt! SPRIN6 0.75 
GOLD CREEK NO FLOW IN WINTER 
HILDCAT CREEK 12 
NELSON SPRINGS 7 
CLE ELM PONDS 30 5 
CLE ELM PITS 10 
EASTON PONDS 20 2 
TJOSSEN POND 2 
SHEA CREEK 10 
UNNAtlED CREEK 0.85 
HANASTASH CREEK 1.5 
PARKE CREEK 3.5 
CAR I DOU CREEK 2 
COLEHAN CREEK 2 
NANUW CREEK 1.5 
UNNAHED SPR IN6 4 
UNTANUII CREEK 3 
BILSON CREEK 1.5 

0 448.8 44888 3590.4 
0 149.6 149.6 1196.8 

374 127.16 501016 4009.28 
0 0 0 0 

7.48 0 7.48 59484 
149.6 0 149,6 1196.8 

50,116 0 50,116 400.928 
112.2 0 112,2 897.6 
44.88 0 44.88 359804 

26,928 0 26.928 215.424 
0 22.44 22.44 179,52 
0 8,228 8.228 65.824 
0 5.61 5.61 44,BB 
0 0 0 0 

89.76 0 89.76 718.08 
52.36 0 52.36 418.88 
224.4 37.4 26188 2094.4 

0 74.8 74.8 598.4 
149. b 14.96 164.56 1316048 

0 14.96 14.96 119.68 
74.8 0 7408 598.4 

6,358 0 6,358 50.864 
11.22 0 11.22 89*76 
26.18 0 26.18 209044 
14.96 0 14.96 119,bB 
14,96 0 14.96 119868 
11.22 0 11.22 89,76 
29.92 0 29.92 239836 
22,44 0 22.44 179,52 
11,22 0 11,22 89.76 
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TABLE A-384 ESTIHATION OF THE POTENTIAL ANADROHOUS FISH PRODUCTION FROt! 
SITES IOENTlFIED IN IDAHO, OREGON, AND WASHINGTON STATES. 
ESTItiATES ARE BASED UPQN 8 LB/GPtl AT HINIHUH FLOW. 

====f===tZ=========:=c:=~=~====~xc:==~=~=======~ ---------------_----____________________----------- _I------_-_---------L___________________----------- 
POTENTIAL HATCHAVAILABLE FLOU CFS AVAILABLE FLOcl (6PH) TOTAL FLOLl ESTItlATE OF PRODUCTION 

SITES SURFACE GROUND SURFACE GROUND (GPN) BASED UPON 8 LBlGPt! 
~~~~:~~:~:~:~~::~~c~~~c~c:~~~:u~~c:~r~~~c~a::~:~~::c:c~:c~r:~~~~:~cc:~~:~~~~:~~~:~~:c~~~~:c:: 
WASHINGTON (CONTINUED) 
COLOCKM CREEK 2 
ROCKY FORD CREE 50 
COLLIN SHANE 10 
SEEP LAKES SPRINO DATA NO DATA 
DRAIN 239 (QUINCY) 10 
DRAIN WELL (D-86-1) 6 
DRAIN WELLS 1,2,4,5 9 
LOUER CRAB CREEK 15 
TURTLE ROCK 30 10 
ROCKY REACH ANNEX 6 
ROCK ISLAND CRENO DATA 
DOUGLAS CREEK NO DATA 
DRYDEN POHER CA 75 
SCHHITTEN POND 2 
LEAVENUORTH NFH 30 10 
ENTIAT NFH 30 
UELLS HATCHERY 100 
CHELAN TROUT HATCHERY 12 
WINTHROP NFH 30 10 
HETHOU RIVER PE 4 
PATEROS HATCHERNO DATA 
CHIEF JOSEPH DAH 27 
CASCADE SP/OUTLET CRK 100 
ELLSUORTH SPRIN NO DATA 
STIRSON FLAT NO DATA 

14.96 0 
0 374 
0 74,a 

0 74.8 
0 44.88 
0 b7.32 
0 11282 

224.4 74,e 
0 44.88 

14.96 119.68 
374 2992 

74,e 598.4 

74,a 598.4 
44.88 359.04 
&7,32 538,5& 
112.2 897.6 
299.2 2393.6 
44.88 359,04 

561 0 561 4488 
0 14.96 14.96 ll9.68 

224,4 74,8 299.2 2393.6 
224.4 0 224.4 1795.2 

748 0 748 5984 
0 89.76 89.76 718.08 

224.4 7488 299.2 2393.6 
29.92 0 29.92 239.36 

0 201.96 201.96 1615,&B 
0 748 748 5984 
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S t a n d a r d  C a l c u l a t i o n  t o  A c h i e v e  F u l l  P r o d u c t i o n-

F u l l  p r o d u c t i o n  w a s  e s t i m a t e d  u s i n g  t h e  “ f l o w ’ ‘ - - e . g .  w e i g h t

o f  f i s h  p e r  g a l l o n s  p e r m i n u t e  (GPM) o f  i n f l o w ,  and “ d e n s i t y ” - -

w e i g h t  o f  f i s h  p e r  c u b i c  f o o t  o f  p o n d  v o l u m e .  T h e  f o r m u l a  f o r

t h e ”  f  1  o w  ”  e s t i m a t i o n  p r o c e d u r e  i s  P  =  F  x  L  x  G  a s

d e s c r i b e d  i n  t h e  M e t h o d s  a n d  M a t e r i l s  s e c t i o n  .  T h e  l o a d

f a c t o r s  ( F )  u s e d  a r e  f r o m  t a b l e s  i n  B e l l  ( 1 9 7 3 )  a n d  P i p e r  e t  a l .

( 1 9 8 2 )  a r e  a  f u n c t i o n  o f  w a t e r  t e m p e r a t u r e  ( 5 5  d e g r e e s  f a r e n h e i t )

a n d  a l t l t u d e .

T h e  f o r m u l a  f o r  t h e  “ d e n s i t y ” e s t i m a t i o n  proceedure w a s

after the formula in Piper et al. (1982), e.g., D - .5 X L X V

A  r a n g e  o f  f u l l  p r o d u c t i o n  l e v e l s  w a s  d e v e l o p e d  b a s e d  u p o n

a g e n c y  p r o d u c t i o n  g o a l  s t a t e m e n t s  ( L o w e r  S n a k e  River  F i s h  a n d

W i l d l i f e  C o m p e n s a t i o n  P l a n  1 9 8 3 )  o f .8 p o u n d s  p e r  c u b i c  f o o t

( W D F )  a n d  2  p o u n d s  p e r  c u b i c  f o o t  ( I F G  a n d  U S F W S ) .  T h e  f o r m u l a

f o r  t h e  f u l l  p r o d u c t i o n  e s t i m a t i o n  w a s  P  = D  X  V .  T h e  u s e

o f  t h e  d e n s i t y  r a n g e  o f  f r o m .8 t.o 2  p o u n d s  p e r  c u b i c  f o o t

p r o v i d e s  a  u s a b l e  r a n g e  o f  p r o d u c t i o n  d e n s i t y  g o a l s  t h a t  a r e

useable ( d e n s i t i e s  i n  e x c e s s  o f  1  p o u n d  p e r  c u b i c  f o o t  i s

c o n s i d e r e d  e x c e s s i v e  a n d  p r o b a b l y  d e t r i m e n t a l  t o  a n a d r o m o u s

s a l m o n i d s ) .  A c t u a l  p r o d u c t i o n  e s t i m a t e s  w e r e  b a s e d  u p o n  p o u n d s

r e l e a s e d  a n d  r e p r e s e n t  a  p o u n d s  p e r  c u b i c  f o o t  p e r  y e a r  f i g u r e .

P r o d u c t i o n  a t  t h e  C o l u m b i a  R i v e r  B a s i n  f a c i l i t i e s  e x a m i n e d

i n  t h i s  p r o j e c t  r a n g e d  f r o m  2 . 3 6  p o u n d s  p e r  c u b i c  f o o t  a t

B - l
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A b e r n a t h y  N a t i o n a l  F i s h  H a t c h e r y  t o  0 . 0 2  p o u n d s  p e r  c u b i c  f o o t  a t

+ t h e  Ringold S t e e l h e a d  r e a r i n g  f a c i l i t y .  D u r i n g  t h e  t h r e e  y e a r

p e r i o d  e x a m i n e d , a n  a v e r a g e  o f  6 . 1  m i l l i o n  p o u n d s  o f  a n a d r o m o u s

s a l m o n i d s  w e r e  r e l e a s e d  f r o m  C o l u m b i a  B a s i n  f a c i l i t i e s  w i t h  a

r e a r i n g  v o l u m e o f  3 3 . 5  m i l l i o n  c u b i c  f e e t .  T h i s  r e p r e s e n t s  a n

a v e r a g e  a n n u a l  a c t u a l  p r o d u c t i o n  a t r e l e a s e  o f  0 . 1 8  p o u n d s  p e r

c u b i c  f o o t .  A c t u a l  r e a r i n g  s p a c e  i s  3 5 . 7  c u b i c  f e e t .  S e v e r a l

n e w  f a c i l i t i e s  w e r e  comming o n l i n e  d u r i n g  t h i s  p r o j e c t  a n d  a

n u m b e r  o f  f a c i l i t i e s  p r o d u c e  r e s i d e n t  f i s h  i n  p a r t  o r  i n  t o t a l  (

T a b l e  B - 1 . 0 ) .

T h e  r e a s o n s  f o r  t h e  g r e a t  d i f f e r e n c e s  i n  d e n s i t i e s  a t

r e l e a s e  f o r  t h e  f a c i l i t i e s  i n c l u d e d  t h e  l i m i t a t i o n s  i m p o s e d  b y

w a t e r  q u a n t i t y  a n d  q u a l i t y , d i f f e r e n c e s  i n  a g e n c y  policy  o n

r e a r i n g  d e n s i t y , d e n s i t y  r e d u c t i o n s  d u e  t o  d i s e a s e ,  p r e d a t i o n  o r

o t h e r  n a t u r a l  m o r t a l i t y  f a c t o r s , a n d  l i m i t s  t o  a v a i l a b l e  e g g s

( s p e c i f i c a l l y  s p r i n g  a n d  s u m m e r  c h i n o o k  s t o c k s ) .  I n  a  n u m b e r  o f

c a s e s  n o n - e n d e m i c  s t o c k s  w e r e  s u b j e c t e d  t o  r e a r i n g  c o n d i t i o n s

t h a t  r e s u l t e d  i n  l o w  p r o d u c t i o n  p o t e n t i a l  ( h i g h  m o r t a l i t y  d u e  t o

d i s e a s e , h i g h  t e m p e r a t u r e  e x t r e m e s ,  e t c . ) .  D i s e a s e  r e s u l t e d  i n

t h e  t o t a l  o r  p a r t i a l  l o s s  o f  s e v e r a l  y e a r s  o f  p r o d u c t i o n  a t

s e v e r a l  o f  t h e  f a c i l i t i e s .  M o r t a l i t y  a m o n g  a d u l t  s p r i n g  c h i n o o k

w a s  e x t r e m e l y  h i g h  a t  a l l  f a c i l i t i e s  r e s u l t i n g  i n  3 0  t o  5 0 %

m o r t a l i t i e s  p r i o r  t o  s p a w n i n g , a n d  s i g n i f i c a n t l y  r e d u c i n g  s p r i n g

c h i n o o k  smolt p r o d u c t i o n  p o t e n t i a l .

E s t i m a t e s  o f  f u l l  p r o d u c t i o n  a r e  p r o v i d e d  f o r  e a c h  f a c i l i t y

o f  i n t e r e s t  i n  t h e  C o l u m b i a  R i v e r  B a s i n , a n d  c a n  b e  f o u n d  i n

T a b l e  A - 2 . 0  f o r  p o t e n t i a l  s i t e s  a n d  i n  T a b l e  B - 1 . 0  - -  u n d e r

v a r i o u s  d e n s i t y  r e l a t e d  c r i t e r i a  ( P i p e r  e t  a l  ( 1 9 8 2 )  d e n s i t y ,

B-2



P i p e r  e t  a l .  ( 1 9 8 2 )  f l o w , 0 . 8  p o u n d s  p e r  c u b i c  f o o t  a n d  2 . 0

p o u n d s  p e r  c u b i c  f o o t  d e n s i t y  r a n g e ) . A  f o r m  w a s  f i l l e d  o u t  f o r

e a c h  f a c i l i t y  w i t h  p e r t i n e n t  d a t a  t h a t  l e d  t o  t h e  f u l l  p r o d u c t i o n

e s t i m a t e ( s ) , a d d i t l o n a l  f a c i l i t i e s  o r  m e a n s  o f  a c h i e v i n g  f u l l

p r o d u c t i o n , a n d  c a p i t a l  a n d  O & M  e s t i m a t e s  w e r e  p r o v i d e d  w h e r e

p e r t i n t e n t .
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1 ABERNATW 240 17,280 
2 ALDER CRK PUD UD 386, DOG 
3 BEAVER CRK 13 125,695 

4 Of6 CRK 51.3 144,000 

5 BIS YHT SALWW 1.1 12,920 
& BONNEVILLE 45.7 m,w 

7 CASCADE 35 22,050 

8 CLAKAllAS 34-45 144,320 
9 COULITZ SAL. lb7 222,720 

10 COULITZ TROUT &t 747,000 

11 REARING PONDS 
12 DEER SPRINGS 
13 EAGLE CREEk 78-l 120,000 

14 ELKOflIN 44.65 278,800 

15 6NAl CREEK 1,23 96,000 

16 TR03AN POND 586 28,800 

17 GOBAR POND 4,9 518,400 

10 GRAYS R, 10 74,350 

1% UEVLU FGNG l&l ,&BV 

b.1 
l9*2 
33lk 
&5i,B 
7.1 

19.8 
7b.l 
27*4 
9.2 

16.4 
9,3 

ii, d - r 

18.2 
12.9 
22*7 
91*7 
&“9 
b.5 

1175 
5.G 

15,6 
5.2 
5.2 

96.3 
ia*9 
38.1 

40 RN I 13,300 34,600 
%S,93ci 308,800 7,720 

IQO,bM \ ,400 
&i ,915 

92,758 68,900 172,200 
17bflO3 115,500 288,600 

13,357 1593,300 1,483,200 

267J12 597,600 1,494,Ooo 

Cl1 %37 ‘5 

120,134 Z23,OOO 557,600 

6,197 76,800 192,600 

31,016 23,000 57,600 



HATCHERY FLOW WOLUWE PRODLJCTIOH 
#ME iUS) (CF 1 CICNAA AVERAGE 

f ~SH~LR 1BIYEAR IHSf TY 
_ ----- _--I_I----II-_r_llC.--C---IC--C_sI.~X___--* X__I.-_--,~I-I_------_*1-..“.----~-i1_--5E-- 

2G KALAXii FALLS i3.3: i34,64C 
134,640 

21 KMSKRNIN 2ab?-22 236,370 

22 LEABURG 1.2-1.5 262,045 

23 LEYIS Ra 14.5 325 320 D 

24 LOW? KAlAflR 1Be5 
92,440 

25 MRiON FKS 17.1 85,904 

26 HCKENZ IE 15.6 138,600 

27 HOSSY ROCK 2,60 42,000 

28 OXBOW (ODFWl 115 67,200 

29 YAKKENA PNI! 5.9 14,810,040 
30 HERMN CRK 15 108,244 
31 ROARlNG R, 5.9-22.5 97,540 

97,537 
32 SANDY 6.2 122,920 
3; SKAHANIA ib. 7 

L’) tn’, 
J3,37L 

34 SC.SANTIAcl 20.1 60,590 

35 STAYTON PND 50 3,833,280 

i4.l 
35.4 

1359.0 
15.1 
81.0 

510.0 
5*3 
4.9 
7.4 

I?,3 
IO.6 

226, ? 
14.0 
23.0 

104.7 
i2,9 
13.6 
35.1 
9.9 
9.3 

89.2 
232.3 

12.4 
lb.5 
4G,6 
12.2 

132.99 

7.95 
8.2 

33.26 
9.7 
5.45 
4.99 
5.57 
7.78 

76.5 

,43& 
52,050 

978 
117,842 
15,781 
i ,478 

fjJ37 
Jwo 
26,356 

245,049 
80,054 

2,w 
16,285 
18,536 
27,676 
21,561 
3,200 

34,524 
15,703 

126,247 
533 

2029 
63,990 
41,828 
48,816 
25,018 
17,830 

25,831 Y,ST 
14,538 S,ST 
49,450 co 
Z. 4-n P PV 
Jq,lIV J.31. 
35,199 Y, ST, 
6,766 CT 

29,09@ S,ST 
34,542 SP,CH 
81,197 F.CH. 

*cw 
ix4 
HC 

COHO 
F.Cti. 
cH.s 

S.ST* 
co. 
SFCH 
FCA 
WEH 
COHO 
F.CH 
Y‘S1 
S,ST 
SP, CH. 
s.51 
SP. CH. 
CT 
Y.ST 
S,CT* 
RBk’ 
CO 
SP.CH. 
F.&H 
co 

74.8 

73,9 
26.1 
36,4 
5.4 

58.2 
11.1 
#8,9 
l*O 

2408 
94.2 
53,3 
27.3 
19, 

63.9 
36‘1 

5b,3 
3686 
7.1 

45.7 
54,3 

73,466 

676,433 

31154 

227,508 

106,200 

59,285 

141,950 

!a,300 

91 ,bb4 

40,369 

49,450 

96,135 

63,632 
81,197 

riou .B L%!Cf 2sO U/CR 
-..cIp”.I-I --LI_---.“Xa-X------.- 

44,067 107,700 269,300 
189,100 472,700 

1912921 
77247 

b, 127 209,600 524,000 
325,400 Q113,6OO 
260,000 b50,600 

564,716 

55,998 73,900 184,800 

70,582 

bB 1 700 171,800 

110,000 277,200 

9733 
(12166) 33,bOO 84,000 

3504 15 53,800 134,400 
11,948,000 

fib.6 86,600 216,400 

27 105K 78 195 
1804 98,000 245,800 

80527 42,700 106,000 

100,374 48,500 121,200 
115,986 3,0bb,bOO 

P-5 



HCITCHERk ROY VOLUHE ~R~OU~~ ION 
WANE UXS~ ICF, I4CTUbL AVERiiGE ESTINtilE 

F~S~~LB LB/YEAR SPE:: IES PERCENT DEW5lTY FLOY .# LBICF 2.0 L0/CR 
------------~--------~--*---I----CI--------I---_I--I-“---~-II-------------ll----L------------------------------------------- 

36 SPEELYAI 16.52- eoJo0 31.0 73,194 cc 81.2 
5l.4 lb,031 SP,W l?*R 

961,B 877 F*CH 0.9 
23 12 

37 TOUTLE 
38 VAWCOUVER t 36- 

4,2 

39 URSHOUGAL 50.16- 
51.1 

40 UlLLMETTE 45.1- 
53.3 

41 DEXTER POND 69 
42 CARSON 45.3 

43 FALL RIVEFi 
44 6OiDEhDALE 10 
45 IRRIGOh 55 
46 KLICKITAT ll,l- 

17.8 

47 LTL UH SAL 58,6 

48 OAK SPRINGS 
49 ROUND BUTTE 

50 SPRIN6 CREEK 6.68 

324,000 
464,456 

480,000 

268,800 

~51,710 
137p0 

~20,000 
32,000 

224,000 
279,360 

93,710 

ilb,lO@ 
36,000 

51 WAR! SPRINGS 8.9-2?,9133,860 
52 UILLFIRD 96,000 
53 U12ARD FALLS 379,006 
54 CHELAk TROUT 9.98 
55 CHELAN FALLS 5.13 38,240 
56 ENTIAT NFH 83,688 
57 LEAVENWC’RTH 6.2 283,440 

58 NELSON SPR 2,400 
59 NACHES 65,520 
60 NILES SPF 1.5 43,560 
61 OM 6.2 13,824 

152,9 t ,215 Y4ST 
x3.9 119,333 SeS? 
54*5 1,165 CT 
81.06 81,310 F.CH 
40.41 94,350 co 
54.45 74,171 SP.CH 
5147 22,595 S.ST, 
6.85 20,882 S?,CHa 

22.0 28,136 co 
20.0 111,755 sP.r.3. 

6.33 5,733 
lb.9 55,872 
31.5 65,092 
86.1 55,069 
25.9 32,289 
77.6 88,982 
7.0, 46,256 
9.33 27,141 

I?*43 49,710 
68.16 194,510 
ii,87 33,700 
19.14 147,611 

6.76 83,154 
19.50 51,159 
8.0 125,000 

16.98 130,546 
6.05 14,922 
8.72 17,105 

TROljT 
S,Sl. 
CO 
SP,CH 

F,CH, 
SP,CH 
F.CH 
S.ST, 
SP.CH 
S,ST, 
F,CH. 
SP.CH 
CO 

SeST. 
SP, CH, 
U,ST 

S,ST 
S.ST, 
i 
T 

B-b 

0.9 
98.0 
0.9 

lb.3 
53.7 
76.7 
23.3 

39.5 
“10.5 

31.7 
36,9 
31,3 
26.6 
?3,4 

35.3 
64.7 

4.09 

9c,102 4e- 7 000 + v b5,BOC llb4,40’: 

259,200 648,000 

121,713 
43-23,000 371,600 928,900 

175,660 127.5-129.7 435,000 1087,600 
255-259,000 3846 961,600 

96,766 
ill-167,OOC 215,000 537,600 

20,982 354,437 121,400 303,400 
t5t ;33R 

139,891 302,676 109,800 274,400 
96,000 240,000 
25,600 64,000 

5733 284,866 179,200 448,000 

32-52,OOt 241,400 603,500 
176,033 65-104 

121,271 153-726 
46,256 
76,851 

194,570 
33700 

147,611 

16176 
36,915 

83,154 
51159 
255,546 

950 I911 
14922 
17105 

74,900 187,410 
92,800 232,200 

28,800 72,ooc 
136,000 340,200 
107,100 267,700 
76,800 192,000 

303,200 758,000 

30,600 76,400 
66,900 167,400 

226,700 566,800 
1,900 4,800 

54 (200 131,000 

11,000 27,600 
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HPiiCHERV FL, ou 
WAC (CFS‘ 

--_-__------_-_-_------- .----------s 

82 OXBOW (ID1 17.9 59,148 
83 PAHSIflERCiI 86 156,645 

84 RAPID RVR 52 320,000 
85 RED RIVER 15 430,100 
86 SAWTOOTH r)8 t49,eoo 
8 7 TUCANNON 75-90 307,786 

vo1 ME 
iCF, 

PRODUC? I ON 
K-ii&, M.finbi L!zIlHA-k 

FISI’!LB LB!YEAR SPECIES PERCENT DENSITY FLOU 18 LBXF 2.0 LB/CR 
----1-*--_--_11-1---_---I-------1-----r----------------*------~~~-------------------- 

47,306 118,300 
622 5. CH 3.0 

19,9w SP.CH 97.0 125,050 313,000 
256,0@0 640,000 

21.0 12,762 SP,CH 344,100 860,200 
SP,CH 119,800 299,600 

50.2 6,197 S.ST 246,200 615,600 

BF Y4LOWA 1 lo,??? 38,20G 220,600 
8C IHNAHA 
90 RINGOLD-STHD 6-15 1,672,704 6.8 35,798 S,ST 35,798 35,798 138,200 3,345,400 

B-B 



FULL P R O D U C T I O N / F A C I L I T Y  MODIFICATIONS/COSTS

HATCHEKY: ABEKNATHY NFH LOCATION CODE: 1

1 . ACTUAL PRODUCTION:
SPRCIES A . POUNDS B . PERCENT
F.. CHINOOK 40,800 100

- - - - - - - - - - - - - - - -
TOTAL 40 ,801) - - - -

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  P O K M U L A  (.5 X  L  X  VOL.)-  3 7 , 1 5 2  L B :  lb/CY-  2 . 1 5
- FLOW YOKMULA ( F X L X GPM)= 1,548 LB: lb/C+ 0.09
- A G E N C Y  CRITERIA K A N G E  (.8 X  VOL)=  1 3 , 8 0 0  L B

and ( 2  X VOL)=  3 4 , 6 0 0  L B

3 . FACTORS CONTKOLLING PRODUCITON:
A . POND VOL.: *17,281  ( 2 3 3 1 2 )  c f

i.. f a c i l i t i e s  n o t  f u l l y  u t i l i z e d  * x *
B.. WATEK: 2 4 0 - 3 0 0  CPM C. FISH BIOMASS:

i . e n h a n c e  q u a l i t y  i.. d e c r e a s e  d e n s i t y  * X *
- a e r a t i o n  *x* i i . rearing d e n s i t y
- t r e a t m e n t  6 r e c l r c .  * 9 5 X  -lb/CY: 2 . 3 6

-lb/GPM:  1 7 0

MODIFICATION COMMENTS: A d u l t  h o l d i n g  f a c i l i t i e s  a r e  c u r r e n t l y  n o t
u s e d  f o r  r e a r i n g .  A d d i t i o n a l  p r o d u c t i o n  c o u l d  b e  r e a l i z e d  b y
u t i l i z i n g  e x i s t i n g  a d u l t  h o l d i n g  p o n d s ,  a n d  r e c i r c u l a t e d  w a t e r
w h e n  r e a r i n g .  N o n e  r e c o m m e n d e d .

*  C u r r e n t l y  u s e d  v o l u m e s
( )  A v a i l a b l e  V o l u m e s
"X" A c t i o n  i t e m

B - 9



HATCHERY: ALDEK CKEEK POND LOCATION CODE: 2

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT
w . STHD 15,950 100

- - - - - - - - - - - - - - - -

TOTAL 1 5 , 9 3 0 w--m

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) =  1 , 6 0 1 , 9 0 0  l b :  4.15LB/CF
- F L O W  FORMULA ( F X L X GPM)= No flow data
- AGENCY CRITERIA KANGE (.8 X VOL)= 3 0 8 , 8 0 0  l b

and  ( 2  x  VOL)- 7 7 2 , 0 0 0  l b

3. FACTORS CONTKOLLING PKODUCTION:
A . POND VOL.: 3 8 6 , 0 0 0  c f

I.. f a c i l i t i e s  n o t  f u l l y  u t i l i z e d  * x *
B . WATER: NO DATA c . FISH BIOMASS:

I . i n c r e a s e  a m n t .  a v a i l a b l e  i . i n c r e a s e  d e n s i t y  * X *
i i . e n h a n c e  q u a l i t y  I I . i n c r e a s e  f e e d  *x*

- a e r a t i o n  *x* i i i . r e a r i n g  d e n s i t y
- 1  b/CP 0 . 0 4

MODIFICATION COMMENTS: NONE KECOMMENDED. A e r a t i o n  a n d  a n
i n c r e a s e  i n  f o o d  c o u l d  a l l o w  a  l a r g e  i n c r e a s e  i n
d e n s i t y / p r o d u c t i o n .  N o  f l o w  d a t a  w e r e  a v a i l a b l e ,  h o w e v e r  t h e
c r e e k  w h i c h  w a s  d a r n e d  t o  p r o d u c e  t h i s  p o n d  i s  r e l a t i v e l y  s m a l l .
T h e r e  is a  g r e a t  d i s p a r i t y  i n  t h e  a c t u a l  a n d  t h e  c a l c u l a t e d
p r o d u c t i o n .  T h i s  p r o b a b l y  h a s  t o  d o  w i t h  t h e  f a c t  t h a t  t h e
f a c i l i t y  h a s  n o  s u p p o r t  f a c i l i t i e s  f o r  f o o d  s t o r a g e  a n d  n o
h o u s i n g  f o r  p e r s o n n e l .  F e e d i n g  is p r o b a b l y  speradic u n d e r  t h e s e
c i r c u m s t a n c e s  a n d  t h e r e f o r e , d e n s i t y  I s  k e p t  l o w  t o  e n h a n c e  t h e
p r o b a b i l i t y  o f  s u r v i v a l .

* C u r r e n t l y  u s e d  v o l u m e s
( )  A v a i l a b l e  V o l u m e s
* X *  A c t i o n  i t e m

B - 1 0



HATCHERY: HEAVER CKEEK LOCATION CODE: 3

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PERCENT
W. STHD 9 6 , 6 5 0  8 9 . 6
SK.  CUT.  1 1 , 2 0 0  1 0 . 4

- - - - - - - - - - - - - - - -
TOTAL 1 0 7 , 8 5 0 -e-m

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- DENSITY FORMULA (.5 X L X VOL.)= 445,200 lb: lb/cf 3.5
- FLOW FORMULA ( F X L X CPM)= 61,915 lb: lb/cf 0.5
- A G E N C Y  C K I T E R I A  RANGE (.8 X  V O L ) =  1 0 0 , 6 0 0  l b

and ( 2  x  VOL)- 2 5 1 , 4 0 0  l b

3 . FACTORS CONTKOLLING PKODUCTION:
A . POND VOL.: *(125,695)  1 3 5 , 2 7 5  c f  t o t a l
b.. WATEK: 5830  gpm
c . FISH HIOMASS:

I.. i n c r e a s e  d e n s i t y  *X*
I i . c u r r e n t  r e a r i n g  d e n s i t y

-lb/CF 0 . 8 5
-lb/tiPH  111.5

MODIFICATION COMMENTS: T h e  p o t e n t i a l  f o r  f a c i l i t y  e x p a n s i o n  i s
c o n s t r a i n e d  b y  t h e  r i g h t s  t o  t h e  a v a i l a b l e  g r o u n d  w a t e r  a n d  w a t e r
i n  t h e  c r e e k . O n l y  2 0 %  o f  t h e  a v a i l a b l e  40 a c r e s  o f  WDG l a n d  a r e
p r e s e n t l y  in u s e .  A d d i t i o n a l  w a t e r  c o u l d  b e  m a d e  a v a i l a b l e  b y
u s i n g  a  r e c i r c u l a t i o n  s y s t e m  t o  p r o v i d e  a n  I n c r e a s e  i n
p r o d u c t i o n .  U s e  o f  a d u l t  h o l d i n g  p o n d s  a s  r e a r i n g  p o n d 6  d u r i n g
o f f  s e a s o n  w o u l d  i n c r e a s e  s p a c e  b y  8 % .

4.ESTIMATED  INCREASED PKODUCTION (TOTAL) :  16 ,000  lb .

5 . ESTIMATED CONSTKUCTION COSTS: $330,000  w o u l d  b e  u s e d  t o
d e v e l o p e  a d d i t i o n a l  w a t e r  s o u r c e s , b u i l d  l a r g e  r e a r i n g  ponds,  a n d
u p g r a d e  h o l d i n g  Ponds t o  b e  u s e d  a 6  r e a r i n g  p o n d s .

6 . ESTIMATED INCREASES IN OPERATIONS COSTS: A t  a  l.5:1 c o n v e r s i o n
r a t e , a n  a d d i t i o n a l  2 4 , 0 0 0  l b .  o f  f e e d ,  l/2 m a n  y e a r .

* C u r r e n t l y  u s e d  v o l u m e 6
() A v a i l a b l e  V o l u m e s
* X *  A c t i o n  I t e m

B - 1 1



HATCHEKY: BIG CREEK LOCATION CODE: 4

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PERCENT
F .  C H I N O O K  8 3 , 4 7 0  5 4 . 2
COMO 5 7 , 2 0 0  3 7 . 1
W. STHD 1 1 , 4 0 0  7 . 4
SR.  CUT.  1 , 9 6 7  1 . 3

- - - - - - - - - - - - - - - -
TOTAL 1 5 4 , 0 3 7 -s-e

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X V O L . ) -  3 4 0 , 4 0 0  l b :  lb/cf 2 . 3 6
- FLOW FOKMULA ( F X L X CPM)- 163,057 lb: lb/cf  1.1
- A G E N C Y  C R I T E R I A  K A N G E  (.8 X  VOL)= 115,2Oc)  l b

and ( 2  x  VOL)= 2 8 8 , 0 0 0  1  b

3. FACTORS CONTKOLLING PKODUCTION:
A . POND VOL.: *(144,000)  1 5 6 , 7 5 0  c f  t o t a l
B.WATEK: 51.25 CFS
c. FISH BIOMASS:

i . c u r r e n t  r e a r i n g  d e n s i t y
-lb/CF 1 . 0 7
- l b / C P M  6 . 7

MODIFICATION COMMENTS: P o t e n t i a l  f a c i l i t y  e x p a n s i o n  i s
c o n s t r a i n e d  b y  t h e  t o p o g r a p h y .  S o m e  a d d i t i o n a l  w a t e r  s o u r c e s  m a y
b e  a v a i l a b l e ,  h o w e v e r , i n c r e a s e d  p r o d u c t i o n  w o u l d  p r o b a b l y  h a v e
t o  r e l y  o n  a  r e u s e  s y s t e m  f o r  a n y  a d d i t i o n a l  ponds. None
r e c o m m e n d e d .

* C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

B - 1 2



HATCHEKY: BIG WHITE SALMON LOCATION CODE:  5

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PEKCENT
F .  CHINOOK 1 2 , 3 0 0  100

- - - - - - - - - - - - -

TOTAL 12,300* w--w
*  N o t e : 1 9 8 2  b r o o d  r e a r e d  a t  S p r i n g  C r e e k  a n d  r e l e a s e d  f o r
i m p r i n t i n g  i n  B i g  W h i t e  S a l m o n  P o n d  i n  1 9 8 3 .

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- A G E N C Y  C R I T E R I A  R A N G E  (.8 X  VOL)' 1 1 , 1 0 0  L B

and ( 2  X  VOL)' 2 7 , 8 0 0  L B
3 . FACTOKS CONTROLLING PKODUCTION:

A . POND VOL.: 1 3 9 2 0  c f
 WATEK: 3184 GPM

M O D I F I C A T I O N  C O M M E N T S :  N o n e  r e c o m m e n d e d ,  a c c o r d i n g  t o  t h e
h a t c h e r y  m a n a g e r , t h e r e  h a 6  b e e n  a  p r o p o s a l  t o  c o n s t r u c t  n e w
p o n d 6  a t  a  h i g h e r  e l e v a t i o n 6 0  t h a t  p o n d 6  c a n  b e  u t i l i z e d  a t  a l l
r i v e r  f l o w s .

B - 1 3



HATCHERY: BONNEVILLE LOCATION C O D E :  6

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B . PERCENT

F .  CHINOOK 2 3 8 , 1 9 4  6 5 . 4
COHO 1 2 6 , 0 2 2  3 4 . 6

- - - - - - - - - - - - - - - -
TOTAL 3 6 4 . 2 1 6

2 . THEORETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) = 6 8 5 , 7 0 0  l b :  lb/cf 2 . 2 9
- FLOW FORMULA ( F X L X CPM)= 1 4 0 , 8 0 0  l b :  lb/cf 0 . 8 5
- A G E N C Y  C R I T E R I A  R A N G E  (.8 X  V O L ) =  2 3 9 , 5 0 0  l b

and ( 2  x  VOL)= 5 9 8 , 8 0 0  l b

3. FACTORS CONTROLLING PRODUCTION:
A . POND VOL.: 2 9 9 , 3 8 4  c f

I.. n e w  f a c i l i t i e s  *x*
B . WATER: 2 0 4 9 3  g p m  c . FISH BIOMASS:

i . e n h a n c e  q u a l i t y  IV. r e a r i n g  d e n s i t y
- t e m p e r a t u r e  -lb/CF 1 . 2 2
- a e r a t i o n  -lb/GPM  1 7 . 7
- t r e a t m e n t  6  r e c i r c .  *x*

MODIFICATION COMMENTS: L a n d  i s  a v a i l a b l e  f o r  t h e  c o n s t r u c t i o n  o f
n e w  f a c i l i t i e s .  T h e  h a t c h e r y  m a n a g e r  s t a t e d  t h a t  w i t h  a d e q u a t e
n e w  w e l l  w a t e r  a n d  a d d i t i o n a l  f a c i l i t i e s  t h e  p r o d u c t i o n  a t  t h i s
f a c i l i t y  c o u l d  b e  d o u b l e d .  W e  r e c o m m e n d  a n  i n c r e a s e  i n  t h e  w e l l
w a t e r  s u p p l y  ( 1 4 , 0 0 0  g p m )  a n d  r e a r i n g  c a p a c i t y  (300,OOO.O  c f ) .

4.ESTIMATED  INCREASED PRODUCTION (TOTAL) :  250 ,000  lb .

5 . ESTIMATED CONSTRUCTION COSTS: $2,550,000

6 . ESTIMATED INCREASES IN OPERATIONS COSTS:  Addi t ional  375 ,000
l b  f e e d , a n d  3  m a n  y e a r s  l a b o r .

* X *  A c t i o n  I t e m

B - 1 4



ESTIMATED PRODUCTION INCREASE, CONSTRUCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHERY MANAGERS IMPROVEMENT IDEAS

HATCHERY: BONNEVILLE FISH HATCHERY LOCATION CODE:  6
PRODUCTION INCREASE: 2 5 0 , 0 0 0  LBS.  NAME: FARR/PW

CONSTRUCTION COSTS:
SIZE

A . FACILITIES
1.INCUBATIORS
2.START  TANKS
3.REARING

RACEWAYS
PONDS l/2 ACRE X 5

4.HOLDING
5.AERATORS
6.SITE  WORK

FT

NUMBER COSTS

3 $ 6 0 0 , 0 0 0

$ 1 0 0 , 0 0 0
$1,000,000

B. WATER SYSTEMS:
l.INTAKE
2.PUMPING A N D  W E L L S  4 1 0 0  G P M  4  $ 3 5 0 , 0 0 0
3.HEATING/

CHILLING
4.OUTSIDE

PIPING $ 5 0 0 , 0 0 0

C . BUILDINGS
l.HATCHING
2.PUMP HOUSE
3.GARAGE
4. SHOP
5.REFRIDGERATION
6.STORAGE
7.RESIDENCE

SUBTOTAL $2,550,000

B - 1 5



HATCHEKY: CLACKAMAS LOCATION CODE: 8

1 . ACTUAL PHODUCTION:
SPECIES A . POUNDS

SP.  CHINOOK 1 4 3 , 1 0 0

TOTAL 1 4 3 , 1 0 0

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  faci
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  2 7 7 , 8 1 6  l b :
- FLOW FOKMULA ( F X L X CPM)= 173,250 lb:
- A G E N C Y  C R I T E R I A  K A N G E  (.8 X  VOL)-  1 1 5 , 4 5 6

and (2 X  VOL)= 2 8 8 , 6 4 0

3 . FACTOKS CONTROLLING PRODUCITON:
A . POND VOL.: *144,320  ( 1 6 7 , 0 0 0 )  c f
B.. WATER: 1 5 , 0 0 0  g p m

i.. i n c r e a s e  a m n t .  a v a i l a b l e  "X"
c . FISH BIOMASS:

i. c u r r e n t  r e a r i n g  d e n s i t y
-lb/CF 0 . 9 9
-lb/GPM  9 . 5 4

t3. PERCENT
100

ilities
lb/cf
lb/cf

-em-

:
1 . 9 2
0 . 9 9

MODIFICATION COMMENTS: E x i s t i n g  p l a n  c a l l s  f o r  i n c r e a s i n g
p r o d u c t i o n  b y  l,OOO,OOO t o  1,5000,000 s m o l t s  ( d e p e n d e n t  u p o n  t h e
s p e c i e s  r e a r e d ) .  W e l l  w a t e r  f o r  t e m p e r i n g  w o u l d  e n h a n c e
p r o d u c t i o n .  A t  r e c o m m e n d e d  d e n s i t i e s , a d d i t i o n a l  v o l u m e  ( 2 1 2 , 5 0 0
c f )  a n d  w a t e r  ( 1 8 , 0 0 0  g p m )  w o u l d  b e  r e q u i r e d .

4.ESTIMATED INCREASED PRODUCTION ( T O T A L ) :  170,000 lb.

5 . ESTIMATED CONSTRUCTION COSTS: $3,500,000  ( t o  i n c l u d e
a d d i t i o n a l  h a t c h i n g  a n d  p o n d  r e a r i n g  s p a c e ,  d e v e l o p m e n t  o f
a d d i t i o n a l  w a t e r  s o u r c e s , c o n s t r u c t i o n  o f  s u p p o r t  f a c i l i t i e s ) .

6 . ESTIMATED INCKEASES IN OPERATIONS COSTS: 2 5 5 , 0 0 0  l b  f e e d  a n d  3
m a n  y e a r s  l a b o r .

* C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

B - 1 6



HATCHEKY: COWLITZ SALMON LOCATION CODE: 9

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT

SP. CHINOOK 1 1 5 , 4 5 0  2 4 . 5
F .  C H I N O O K  1 5 3 , 2 8 8  3 2 . 5
COHO 2 0 2 , 1 2 1  4 3 . 0

- - - - - - - - - - - - - - - -
TOTAL 4 7 0 , 8 5 9 --we

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  1,694,558 l b :  lb/cf 2 . 2 9
- F L O W  FORMULA ( F X L X CPM)' 5 1 3 , 3 5 7  l b :  lb/cf 0 . 6 9
- A G E N C Y  C R I T E K I A  K A N C E  (.B X  VOL)- 5 9 3 , 2 8 0  l b

and ( 2  x  VOL)- 1,483,200  l b

3 . FACTORS CONTROLLING PKODUCTION:
A . POND VOL.: 7 4 1 , 6 0 0  ( 9 6 4 , 3 2 0 )  c f
B.. WATER 7 4 , 8 8 8  g p m
C . FISH BIOMASS:

i. r e a r i n g  d e n s i t y
-lb/cf 0 . 6 3
-lb/cf 6.29

M O D I F I C A T I O N  C O M M E N T S :  R E D U C E  t h e  f l o w ,  a n d  t h e  d e p t h  o f  t h e
p o n d ' s  coho a n d  r e a r e d  i n  t o  4  f t .  L a n d  s p a c e  a n d  w a t e r  a r e
a v a i l a b l e  f o r  f a c i l i t y  e x p a n s i o n .  C u r r e n t l y  t h e r e  i s  n o
p o l l u t i o n  a b a t e m e n t  d u e  t o  h y d r a u l i c  c o n s t r a i n t s .  We recommend
t h e  u s e  o f  m i c r o b i a l  t r e a t m e n t  t o  r e d u c e  o r g a n i c  w a s t e s  a n d
e l e v a t e d  B U D .  P r o b l e m s  e x i s t  f r o m  s m a l l  h y d r o  p r o j e c t s  o n
B u t t e r , J o h n s o n , a n d  M i l l  C r e e k s  w h i c h  n e g a t i v e l y  i m p a c t  y o u n g
s a l m o n .  N e g a t i v e  i m p a c t s  a r e  e x p e c t e d  i n  t e r m s  o f  e l e v a t e d
t e m p e r a t u r e s  i f  t h e  C o w l i t z  F a l l s  H y d r o  F a c i l i t y  i s  c o n s t r u c t e d .

*  C u r r e n t l y  u s e d  v o l u m e s
(> A v a i l a b l e  V o l u m e s

B - 1 7



HATCHERY: COWLITZ TKOUT LOCATION CODE: 10 NAME: PMW

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
S . STHD 2 4 , 8 0 0  1 6 . 9
w. STHD 1 0 2 , 3 0 0  6 9 . 9
SK.  CUT.  19,100 1 3 . 1

----------------

TOTAL 1 4 6 , 1 0 0 -em-

2 .  PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) -  2,430,500  l b :  lb/cf 3 . 2 5
- F L O W  FORMULA (F X L X GPM)= 2 6 7 , 1 0 0  l b :  lb/cf 0 . 3 6
- AGENCY CRITEKIA KANGE (.8 X VOL)- 5 9 7 , 6 0 0

and ( 2  x  VOL)= 1,494,OOO

3 . FACTOKS CONTROLLING PKODUCTION:
A . POND VOL.: 7 4 7 , 0 0 0  c f
B.. WATEK: 27354  gpm
C . FISH BIOMASS:

I.. r e a r i n g  d e n s i t y
-lb/cf 0 . 2
-lb/gpm 5 . 3 4

M O D I F I C A T I O N  C O M M E N T S :  1 .  B y  u s i n g  a n  e n d e m i c  s t e e l h e a d  s t o c k ,
p r o d u c t i o n  c o u l d  b e  d o u b l e d  w i t h o u t  a d d i n g  w a t e r  o r  f a c i l i t i e s .
E n d e m i c  s u m m e r  r u n  s t o c k s  m a y  n o t  b e  a v a i l a b l e ,  b u t  w i n t e r  r u n s
a r e .  A l s o , s p r i n g  c h i n o o k  c o u l d  b e  u s e d  I n  a  p o l y c u l t u r e
m l x t u r e .  2 . I f  a d d i t i o n a l  w a t e r  i s  a v a i l a b l e ,  c o n s i d e r a b l y  m o r e
f i s h  c o u l d  b e  r e a r e d  I f  d i s e a s e  p r o b l e m s  i n  w a t e r  s y s t e m  c a n  b e
s o l v e d . 3 .  P o l l u t i o n  a b a t e m e n t  p r o b l e m s  c o u l d  h e  a p p r o a c h e d  b y
u s e  o f  m i c r o b i a l  m e t h o d s  w h i c h  w o u l d  r e d u c e  o r g a n i c  m a t e r i a l s  a n d
e l e v a t e d  H O D .

4 . ESTIMATED INCREASED PKODUCTION (TOT AL) :  (1 )  146 ,101)  lb .
( 2 )  60,000  l b .

5 . ESTIMATED CONSTRUTION COSTS: ( 1 )  W i t h o u t  n e w  w a t e r  o r
f a c i l i t i e s ,  $ 0 .  ( 2 )  W i t h  2 0  c f s  n e w  w a t e r , $ 3 2 0 , 0 0 0 .

6 . ESTIMATED INCREASES IN OPEKATIONS COSTS: N O  a d d i t i o n a l  c o s t  a s
l a r g e  a n n u a l  l o s s e s  a r e  e x p e r i e n c e d  a n n u a l l y  i n  WDG's a t t e m p t  t o
p r o d u c e  n o n - e n d e m i c  s u m m e r  s t e e l h e a d .

* C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

B - 1 8



HATCHEKY: DEER SPRINGS LOCATION CODE: 11

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B.. PEKCENT

- - - - - - - - - - - - - - - -
TOTAL: FACILITY NOT IN PRODUCTION

2 . THEORETICAL PKODUCTION: b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
* NOT A VIABLE FACILITY

FACTOKS CONTKOLLING PKODUCTION:
A .
B . WATER:

FISH BIOMASS:

MODIFICATION COMMENTS:
b y  M t .  S t . H e l e n s  e r u p t i o n  i n  1 9 8 0 .
t o  r e a c t i v a t e  t h e  f a c i l i t y .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s

B - 1 9



HATCHERY: EAGLE CREEK NFH LOCATION CODE: 12

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B.  PERCENT

SP. CHINOOK 5 2 , 6 4 0  4 3 . 8
COHO 5 1 , 6 0 0  4 2 . 9
W. STHD 1 5 , 9 0 0  1 3 . 3

- - - - - - - - - - - - - - - -
TOTAL 1 2 0 , 1 2 7 -e--

2 . THEORETICAL PRODUCTION- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- DENSITY FOKMULA (.5 x L x VOL.)-355,800 lb:2.97 lb/cf
- FLOW FORMULA ( F X L X CPM)- 216,098 lb:l.8 lb/cf
- A G E N C Y  C R I T E R I A  RANGE (.8 X  VOL)- 9 6 , 0 0 0  l b :

and ( 2  x  VOL)= 2 4 0 , 0 0 0  1  b :

3 . YACTOKS CONTROLLING PKODUCTION:
A . POND V O L . :  *(120,000)  c f
B . WATEK: 2 5 1 3 2  g p m
c . FISH BIOMASS:

I.. r e a r i n g  d e n s i t y
-lb/cf 1 . 0
-lb/gpm  4 . 8

MODIFICTION COMMENTS: L o w  c r e e k  f l o w s  a n d  h i g h  t e m p e r a t u r e s
l i m i t  p r o d u c t i o n .  I t  m a y  b e  p o s s i b l e  t o  I n c r e a s e  p r o d u c t i o n
w i t h  a n  e n l a r g e d  r e c i r c u l a t e d  w a t e r  s y s t e m  c o m p l e t e  w i t h  c h i l l e r s
a n d  h e a t e r s .  T h i s  w o u l d  a l l o w  r e d u c e d  s u m m e r  g r o w t h  a n d  m o r e
n a t u r a l  g r o w t h  r a t e s  i n  W I N T E R  a n d  s p r i n g .

4.ESTIHATED INCREASED PKODUCTION (TOTAL): 10,000 1 b.

5.. E S T I M A T E D  CONSTRUCITON C O S T S :  $50,000  f o r  c h i l l e r s  a n d
e n l a r g e d  r e c i r c . ( n o  e s t i m a t e s  f o r  h e a t i n g ) .

6.. E S T I M A T E D  I N C R E A S E S  I N  OPERATIONS C O S T S :  1 5 , 0 0 0  l b  f e e d  .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u l m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 2 0



HATCHEKY: ELOKOMIN LOCATION CODE: 13

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B.. PEKCENT

E'. CHINOOK 29_,400 17
COHO 1 4 3 , 2 0 0  83

------c---------

TOTAL 1 7 2 , 6 0 0 -e-w

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- DENSITY FORMULA (.5 X L X VOL.)= 557,600 lb:2.0 lb/cf
- FLOW FORMULA ( F X L X GPM)= 120,100 lb:0.43 lb/cf
- AGENCY CRITERIA RANGE (.8 X VOL)'= 2 2 3 , 0 0 0  l b :

and ( 2  x  VOL)- 5 5 7 , 6 0 0  l b :

3. FACTORS CONTROLLING PKODUCTION:
A . POND VOL.: *278,800  c f
B . WATEK: 2 0 0 0 2 2 . 4  g p m
C . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf  .62
- l b / g p m  8 . 6 2

MODIFICATION COMMENTS: M a r c h - A p r i l  y e a r l i n g  m o r t a l i t i e s  i n d i c a t e
t h a t  d e n s i t i e s  a r e  p e r h a p s  t o o  h i g h . T h e  s p a c e  a n d  w a t e r  f o r
e x p a n s i o n  e x i s t s .  T h e r e  a r e  p r o b l e m s  w i t h  t h e  q u a l i t y  o f  t h e
w a t e r  s e a s o n a l l y  I n  t e r m s  o f  s i l t  l o a d s ,  s e a s o n a l  t e m p e r a t u r e s
a n d  pH. T h e  m a n a g e r  i n d i c a t e d  t h a t  f i s c a l  c o n s t r a i n t s  w e r e  a
l i m i t i n g  f a c t o r  i n  c u r r e n t  p r o d u c t i o n .
* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e .

B - 2 1



HATCHEKY: GNAT CKEEK LOCATION CODE: 14A

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
COHO 7 0 0 0 . 7
s .  STHD 6 0 , 5 0 0  6 4 . 7
w. STHD 3 2 , 4 0 0  3 4 . 6

- - - - - - - - - - - - - - - -
TOTAL 93,700 -we-

2 . THEORETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- DENSITY FOKMULA (.5 X L X VOL.)- 353,400 lb: lb/cf 3.74
- FLOW POHMULA ( F X L X CPM)- 50,556 1 b: lb/cf 0.53

and ( 2  x  VOL)= 1 9 2 , 0 0 0

3 . FACTORS CONTROLLING PKODUCTION:
A . POND VOL.: *96,000  c f
B . WATER: 3000  gpm
C . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf  0.98
-lb/gpm 31.2

MODIFICATION COMMENTS: None recommended. Summer water
a v a i l a b i l i t y  i s  l i m i t i n g  f o r  t h i s  f a c i l i t y .

* C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

8-22



HATCHEKY: THOJAN POND LOCATION CODE: 14B

1 . ACTUAL PRODUCTION;
SPECIES A . POUNDS B. PEKCENT
COHO 1 7 , 7 0 0  1 0 0
S . STHD 2 5 , 4 0 0  100

- - - - - - - - - - - - - - - -

( t w o  d i f f e r e n t  y e a r s )  T O T A L  A v e r a g e  - 2 1 , 5 5 0 e m - -

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  1 0 0 , 8 0 0  l b :  lb/cf  3 . 5
- FLOW FORMULA ( F X L X GPM)=  31,100 lb: lb/cf 1.08
- A G E N C Y  C K I T E K I A  K A N G E  (.s X VOL)= 2 3 , 0 0 0

and ( 2  X  VOL)=  5 7 , 6 0 0

3 .  P A C T O K S  CONTROLLING PRODUCITONL
A . POND VOL.: *28,800  c f
B.. WATER: 2 9 5 9 . 6  g p m
C . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf 0 . 7 5
- l b / g p m  7 . 2 8

MODIFICATION COMMENTS: None recommended.

* C u r r e n t l y  u s e d  v o l u m e s
(> A v a i l a b l e  V o l u m e s

B - 2 3



HATCHEKY: GOBAR POND LOCATION CODE: 15

1 . ACTUAL PKOUUCTION:
SPECIES A . POUNDS B. PEKCENT
S. STHD 1 3 , 0 0 0  5 1 . 2
W. STHD 1 2 , 1 0 0  4 8 . 3

- - - - - - - - - - - - - - - -
TOTAL 2 5 , 1 0 0 -m-B

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X  L X  V O L . ) =  2,125,400  l b :  lb/cf 4 . 1
- FLOW FOKMULA ( F X L X CPM)= 2 7 , 0 0 0  l b :  lb/cf .05
- A G E N C Y  C K I T E K I A  RANGE (.8 X  VOL)- 4 1 4 , 7 0 0

3 . FACTORS CONTKOLLINC PKODUCTION:
A . POND VOL.: *51ti,400  c f
B . WATEK: 2 1 9 7 . 3  gpm
C. FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf 0 . 0 5
-lb/gpm 1 1 . 4 2

MODIFICATION COMMENTS: U n l e s s  t h e  a m o u n t  o f  w a t e r  c a n  b e
i n c r e a s e d  ( w h i c h  d o e s  n o t  a p p e a r  p o s s i b l e )  i t  d o e s  n o t  a p p e a r
t h a t  a d d i t i o n a l  e n h a n c e m e n t  i s  p r a c t i c a l .  N o n e  r e c o m m e n d e d .
*  C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

b-24



HATCHEKY: CKAYS K. LOCATION CODE: 16

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS b. PEKCENT

F. CGUBOOK 2 1 , 8 0 0  5 0 . 7
COHO 2 1 , 2 0 0  4 9 . 3

- - - - - - - - - - - - - - - -
TOTAL 4 3 , 0 0 0  - a - -

2 . THEUKETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X  L  X  V O L . ) =  2 5 7 , 1 0 1 ) :  2 . 1 4  lb/cf
- FLOW FOKMULA ( Y x L x CMP)= 28,900:0.24 lD/Cf
- A G E N C Y  CRITERIA RANGE ( .8 X  VOL>= 9 5 , 9 0 0

and ( 2  x  VOL)=  239,9ou

3 . FACTOKS CONTROLLING PKODUCTIUN:
A . POND VOL.: “ 1 1 9 , 9 5 0  c f
B.. WATER: 4 4 8 4 . 3  g p m
C. FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf 0 . 3 6
-lb/gpm 9 . 5 9

MODlFICATION  COMMENTS: N o n e  r e c o m m e n d e d .  L a n d  n o t  a v a i l a b l e ,
s o u r c e s  o f  a v a i l a b l e  q u a l i t y  w a t e r  i n  q u e s t i o n .

*  C u r r e n t l y  u s e d  v o l u m e s
( )  A v a i l a b l e  V o l u m e s

b - 2 5



HATCHEKY: WEYCO POND LOCATION CODE: 17

1 . ACTUAL YKODUCTION:
SPECIES A . POUNDS B. PERCENT

F .  CHINOOK 4 4 , 9 0 0  1 0 0
- - - - - - - - - - - - - - - -

TOTAL 4 4 , 9 0 0 -e-e

2 . THEOKETICAL PRODUCTION - - b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) =  1,603,OOO  l b :  lb/cf 1 . 6
- A G E N C Y  C K I T E K I A  RANGE (.8 X  VOL)'= 8 0 1 , 5 0 0  l b :

and ( 2  x  VOL)= 2,003,OOO  l b :

3 . FACTORS CONTROLLING PRODUCITON:
A . POND VOL.: 1,001),880  c f
B . WATEK: No  Data
c . FISH BIOMASS:

. r e a r i n g  d e n s i t y
-lb/cf .045
-lb/gpm

MODIFICATION COMMENTS: I n c r e a s e d  p r o d u c t i o n  m a y  b e  a c h i e v e d  b y
i m p r o v i n g  t h e  w a t e r  q u a l i t y t h r o u g h  a e r a t i o n  ( n o  w a t e r  d a t a  w a s
a v a i l a b l e )  a n d  f e e d i n g .

4.ESTIMATED  INCKEASED PKODUCTION (TOTAL): 5 0 , 0 0 0

6 . ESTIMATED INCKEASES IN OPERATIONS COSTS:  75 ,000  lb  o f  f eed

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 2 6

--- _-.- -~ -.- ..--



HATCHEKY: KALAMA  FALLS HATCHEKY LOCATION CODE: 18

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PEKCENT

SP. CHINOOK 2 0 , 4 0 0  2 7 . 8
F. C H I N O O K  5 2 , 1 0 0  7 0 . 9
COHO 1 , 0 0 0

- - - - - - - - - - - - - -
TOTAL 7 3 , 5 0 0 -w--s

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X  L  X  V O L . ) =  3 3 0 , 1 0 0  l b :  lb/cf  2 . 4 5
- FLOW FOKMULA ( F x L X GPM)- 4 4 , 1 0 0  l b : Ib/cf  7 . 3 6
- A G E N C Y  CRITERIA K A N G E  (.8 X  VOL)= 1 0 7 , 7 0 0  l b

and ( 2  x  VOL)= 2 6 9 , 3 0 0  l b

3 . FACTORS CONTKOLLINC PRODUCITON
A . POND V O L . :  * 1 3 4 , 6 4 0  ( 1 4 5 , 2 8 0 )  c f
B. WATER: 5 9 9 5 . 5  g p m
c . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-1  b/cf 0 . 5 5
- l b / g p m  1 2 . 2 6

MODIFICATION COMMENTS: A l t e r a t i o n  o f  e x i s t i n g  f a c i l i t i e s  t o
i n c l u d e  a n  I n c r e a s e  i n  w a t e r  b y  2 0  c f s  a n d  a n  i n c r e a s e  i n
r e a r i n g  p o n d  s p a c e . A c c o r d i n g  t o  t h e  h a t c h e r y  m a n a g e r ,  a n
i n c r e a s e  i n  t h e  w a t e r  s u p p l y  f r o m  t h e  K a l a m a  K i v e r  w o u l d  a l l o w
m a x i m u m  u t i l i z a t i o n  o f  t h e  e x i s t i n g  f a c i l i t i e s .  T h i s  i n c r e a s e
p r o d u c t i o n  b y  5 0 , 0 0 0  p o u n d s .  A d d i t i o n a l  r e q u i r e m e n t s  a r e  a
m o d e r n i z a t i o n  o f  t h e  e x i s t i n g  f a c i l i t i e s , a n d  m o v i n g  t h e  e x i s t i n g
s h o p  a n d  g a r a g e  t o  p r o v i d e  r o o m  f o r  t h e  c o n s t r u c t i o n  o f  a  l a r g e
a d u l t  h o l d i n g  p o n d .  T h i s  w o u l d  a l l o w  t h e  e x i s t i n g  h o l d i n g  p o n d s
t o  b e  u s e d  f o r  f i s h  r e a r i n g .  T h e  n e w  p o n d  c o u l d  b e  u s e d  f o r
h o l d i n g  a n d  r e a r i n g  a n  a d d i t i o n a l  50,000  p o u n d s  o f  f a l l  c h i n o o k .

4.ESTIMATRED INCREASED PRODUCTION (TOTAL):  1 0 0 , 0 0 0  l b s .

5 . ESTIMATED CONSTRUCTION COSTS: $955,000

6 . ESTIMATED I N C K E A S E S  I N  OPERATIONS C O S T S :  1 5 0 , 0 0  l b  f e e d ,
l - l . 5  m a n  y e a r s  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

b - 2 7



ESTIMATED PKODUCTION INCREASE, CONSTKUCTION COSTS, AND
OPEKATIONAL COSTS BASED ON HATCHEKY MANAGEKS IMPROVEMENT IDEAS

HATCHERY: KALAMA FALLS LOCATION CODE: 18
PKODUCTION INCREASE: 100,000 LBS. NAME FARRE/PW

CONSTRUCTION COSTS:
SIZE NUMBEK COSTS

A . FACILITIES
l.INCUBATOKS $ 2 5 , 0 0 0
2.STAKT  TANKS
3.REARIGN

KACEWAYS
PONDS 1/2ACKFXS' 1- - 200,0000

(KEMODEL EXISTING ADULT HOLDING PONDS FOK REARING)
6 2 5 0 , 0 0 0

4 .HOLDINC - -
5.aERATORS -
6.bIOFILTERS -

B.. WATEK SYSTEMS:
l.INTAKE S180,OOU
2.PUMPING $60,OOU
3,HEATING/

CHILLlNG
4.0UTSIDE  - - -

-

PIPING - - S175,UUO

c . BUILDINGS
l.HATCHING -
2.PUMP HOUSE
3.GARAGE 30’ X 6 0 ’  1 $ 3 6 , 0 0 0
4.SHOP 20 ’ x  3 0 ’  1 $ 1 5 , 0 0 0
5,DEMOLITION  OF EXISTING STKUCTUKES $ 1 5 , 0 0 0
6. STORAGE
7.rESIDENCE - -

SUBTOTAL $  955 ,000

B - 2 8



HATCHERY: KLASKANINE LOCATION CODE:  19

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B . PERCENT

SP. CHINOOK 1,5000 0 . 8
F .  C H I N O O K  4 5 , 8 0 0  2 6 . 0
COHO 117.800 6 b . 8
W. STHD 1 1 , 3 0 0  6 . 4

- - - - - - - - - - - - - - - -
TOTAL 1 7 6 , 4 0 0 e--B

2 . THEOKETICAL PRODUCTION--0- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) =  6 1 6 , 9 0 0  l b :  lb/cf 2 . 6
- FLOU  FORMULA ( F X L X CPM)- 9 , 1 3 0  l b : lb/cf 0 . 0 4
- A C E N C Y  C K I T E R I A  R A N G E  (.8 X  VOL)= lB9,100  l b

and ( 2  x  VOL)= 4 7 2 , 7 0 1 )  l b

3 . FACTORS CONTRLLING PRODUCTION:
A . POND VOL.: " 2 3 6 , 3 7 0  c f
B. WATEK: 11.97.3 g p m
c . FISH BIOMASS:

iv. r e a r i n g  d e n s i t y
-1b.cf 0 . 7 5
-lb/gpm 1 4 7 . 3

MODIFICATION COMMENTS: A d d i t i o n a l  w a t e r  i s  a p p a r e n t l y  n o t
a v a i l a b l e  b e c a u s e  o f  t h e  r e u s e .  I t  m a y  b e  p o s s i b l e  t o  i n c r e a s e
p r o d u c t i o n  b y  r e a r i n g  m o r e  f a l l  c h i n o o k  a n d  c h u m  s a l m o n .

*  C u r r e n t l y  u s e d  v o l u m e s
0 A v a i l a b l e  V o l u m e s

H-2Y



HATCHEKY: LEABURG  HATCHEKY LOCATION CODE: 20

1 . ACTUAL PRODUCTION:

SPECIES
S. STHD
SK.  CUT.

TOTAL

A . POUNDS B. pERCNET
2 6 , 4 0 0  100
3 5 , 0 0 0  100

- - - - - - - - - - - - - - - -
3 1 , 1 5 0 e--w

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  1,021,975 l b :  lb/cf 3 . 9
- FLOW ‘FORMULA ( F X L X GYM)= 6 , 1 0 0  l b : lb/cf 0 . 0 2
- AGENCY CKITEKIA KANGE (.8 X VOL)- 2051,600  1 b

and ( 2  x  VOL)= 5 2 4 , 0 0 0  l b

3 .  FACTORS CONTROLLING PRODUCTION:
A . POND VOL.: 2 6 2 , 0 4 5  c f
B. WATEK: 2 5 , 4 4 2  - 3 1 , 8 8 1  gpm
C . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf u . 1 2
- l b / g p m  1.22-U.YU

MODIFICATION COMMENTS: T h e  p o n d s  a r e  a p p a r e n t l y  n o t  b e i n g  f u l l y
u t i l i z e d  f r o m  t h e  s t a n d p o i n t  o f  b o t h  b i o m a s s  p e r  v o l u m e  a n d
b i o m a s s  p e r  f l o w .  T h e  d e n s i t i e s  c o u l d  b e  i n c r e a s e d  ( 1 3 2 , 0 0 0  l b ) .
T h e  o r i g i n a l  p l a n s  i n c l u d e d  t h e  c o n s t r u c t i o n  o f  1 2  a d d i t i o n a l
r a c e w a y s .  T h e r e  e x i s t s  s u f f i c i e n t  l a n d  a n d  w a t e r  f o r  e x p a n s i o n .

4.ESTIMATED  INCREASED PRODUCTION ( T O T A L ) :  163 ,000  l b .

5 . ESTIMATED CONSTRUCTION COSTS:  $865 ,000

6 . ESTIMATED INCREASES IN OPERATIONS COSTS:  244 ,500  lb  feed  and  2
m a n  y e a r s  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 3 0



ESTIMATED PKODUCTION INCREASE, CONSTRUCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHEKY MANAGEKS IMPROVEMNET IDEAS

HATCHEKY: LEABURG LOCATION CODE 20
PKODUCTION INCREASE: 70,000 LBS. NAME: FAKK/PW

CONSTRUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATORS
2.START TANKS
3.REAKING

KACEWAYS 20X98.5X3’
PONDS

4,HOLDING
5.AEKATOKS
6.BIOFILTERSA

B.. WATER SYSTEMS:
l.INTAKE
2.PUMPING
3.HEATING/

CHILLING
4.OUTSIDE

PIPING

C . BUILDINGS
1.HATCHING
2.PUMP HOUSE .-
3.GARAGE
4.SHOP
5 . K
6.S
7 . K

EFKI
TOKA
ESID

DGER
.GE
ENCG

.ATION --

NUMBER

12

COSTS

$ 1 7 , 5 0 0

$ 6 0 0 , 0 0 0

-

$ 6 7 , 5 0 0

$18O,OUO

- --

SUBTOTAL $  865 ,000

B - 3 1



HATCHEKY: LEWIS RIVER HATCHERY LOCATION CODE: 21

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B. PERCENT
SP. CHINOOK 8 0 , 1 0 0  2 4 . 4
F. C H I N O O K  2,400 0 . 7
COHO 2 4 5 , 0 0 0  7 4 . 8

- - - - - - - - - - - - - - - -
TOTAL 3 2 7 , 5 0 0 s--m

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  9 4 1 , 8 0 0  l b :  lb/cf 2 . 9
- F L O W  FORMUAL ( F  X  L  X  CPM)= 5 6 4 , 7 0 0  l b :  lb/cf 1 . 7
- A G E N C Y  C K I T E K I A  R A N G  (.tl X  VOL)= 2 6 0 , 0 0 0  l b

and ( 2  X  VOL)=650,600  l b

3 . FACTORS CONTROLLING PRODUCTION:
A . POND VOL.: 3 2 5 , 3 2 0  c f  ( 4 1 3 6 , 8 2 0 )
B.. WATER: 6 5 0 2 2  g p m
C . FISH BIOMASS:

i .. r e a r i n g  d e n s i t y
-lb/cf 1 . 0
-lb/gpm 5 . 0

MODIFICATION COMMENTS: P r o d u c t i o n  a t  t h i s  f a c i l i t y  c o u l d  b e
a c h i e v e d  b y  c o n s t r u c t i o n  o f  t h r e e  o f f  s t a t i o n  r e a r i n g  p o n d s .
L a n d  i s  a v a i l a b l e  a b o u t  o n e  m i l e  d o w n s t r e a m  o n  J o h n s o n  C r e e k  f o r
a  70-80,000 c u b i c  f o o t  r e a r i n g  p o n d .  W a t e r  w o u l d  b e  s u p p l i e d  b y
g r a v i t y  f r o m  t h e  c r e e k .

L a n d  i s  a v a i l a b l e  a b o v e  t h e  e x i s t i n g  D a v i s  C r e e k  P o n d  f o r  a n
a d d i t i o n a l  7 0 , 0 0 0  c u b i c  f o o t  r e a r i n g  p o n d .  A  s m a l l  d a m  i s
r e c o m m e n d e d  t o  i m p o u n d  w a t e r  o n  D a v i s  C r e e k  u p s t r e a m  o f  t h e
r e c o m m e n d e d  p o n d  s i t e .  T h i s  w o u l d  a l l o w  b o t h  t h e  e x i s t i n g  p o n d
a n d  t h e  r e c o m m e n d e d  f a c i l i t y  t o  b e  s u p p l i e d  w a t e r  b y  g r a v i t y  f r o m
t h e  r e c o m m e n d e d  i m p o u n d m e n t .

L a n d  a d j a c e n t  t o  C o l v i n  C r e e k  c o u l d  b e  u s e d  t o  c o n s t r u c t  a
7 0 , 0 0 0  c u b i c  f o o t  r e a r i n g  p o n d .  W a t e r  c o u l d  b e  s u p p l i e d  f r o m  a
s o u r c e  d e v e l o p e d  o n  C o l v i n  C r e e k  o r  f r o m  t h e  e x i s t i n g  L e w i s  K i v e r
H a t c h e r y  w a t e r  s u p p l y  s y s t e m .

4.ESTfMATED  INCREASED PRODUCTION (TOTAL): 168,000 1 b.

5 . ESTIMATED CONSTRUCTION COSTS: $1,152,500

6 . ESTIMATED INCKEASES IN i p e r a t i o n s  COSTS: 252,500 l b .  f e e d ,
3  m a n  y e a r s  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 3 2



ESTIMATED PKODUCTION INCKEASE,  CONSTRUCTION  COSTS, AND
OPERATIONAL COSTS BASED  ON HATCHEKY MANAGEKS IMPKOVENENT IDEAS

HATCHEKY: LEWIS KIVEK
PKODUCTION INCKEASE: 63,000 LBS.

CONSTKUCTION COSTS:
SIZE

A . FACILITIES
1.INCUBATORS
2.STAKT  TANKS
3.REARING

RACEWAYS
P O N D S  - - -200X70X5(FT)

4.HOLDING
5,AEKATOKS
6.BIOFILTERS

B. WATER SYSTEMS:
1.INTAKE
2.PUMPING
3.HEATING/

CHILLING
4OUTSIDE

PIPING
5.SMALL

DAM

c . BUILDINGS
1 .HATCHING
2.PUMP HOUSE
3.GAKACE
4.SHOP
5.REFRIDGERATION
6.STORAGE
7.RESIDENCE

NUMBER

LOCATION CODE 23
NAME: FARK/l'W

COSTS

3- -

3- -
- -

---

1

--

-

~$700,00~-

-

- -$120,OUO~

-$270,0011

$45,OOU

SUBTOTAL $1,152,500

B - 3 3



HATCHEKY: LOWER KALAMA KIVEK HATCHEKY LOCATION CODE: 22

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT

SP. CHINOOK 1 6 , 3 0 0 m-w

F .  C H I N O O K  2 7 , 7 0 0  2 6 . 1
COHO 7 8 , 5 0 0  7 3 . 9

- - - - - - - - - - - - - - - -
TOTAL 1 0 6 , 2 0 0 w--w

2 . THEUKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X  L  X  V O L . ) =  2 0 8 , 1 8 0  l b :  lb/cf 2 . 2 5
- F L O W  FORMULA ( F X L X CPM)= 56,000 lb: lb/cf 0.6
- A G E N C Y  CRITERIA K A N C E  (.tl X  VOL)- 73,901)  l b

and  ( 2  x  VOL)' ld4,t100  l b

3 . FACTORS CONTROLLING PKODUCTION:
A . POND VOL.: " 9 2 , 4 4 0  c f
B.. WATEK: 8 2 9 6  g p m
c . FISH BIOMASS:

I v . r e a r i n g  d e n s i t y
-lb/cf 1 . 1 5
-lb/gpm 1 2 . 8

MODIFICATION COMMENTS: We recommemd  a  d e c r e a s e  i n  t h e  r e a r i n g
d e n s i t y  t o  i n c r e a s e  n e t  p r o d u c t i o n .  P r o d u c t i o n  c a n  a l s o  b e
i n c r e a s e d  a t  t h i s  f a c i l i t y  b y  t h e  c o n s t r u c t i o n  o f  t w o  l/4 a c r e
r e a r i n g  p o n d s  a n d  a n  i n c r e a s e  i n  t h e  a v a i l a b l e  w a t e r  s u p p l y  ( s e e
h a t c h e r y  s u m m a r y  f o r  d e t a i l s ) .

4.ESTIMATED INCREASED PRODUCTION (TOTAL) :  70,0000 1 b

5 . ESTIMATED CONSTRUCITON COSTS: $ 5 4 2 , 5 0 0

6 . ESTIMATED INCREASES IN OPERATIONS COSTS: 1 0 5 , 0 0 0  l b  f e e d ,  a n d
o n e  a d d i t i o n a l  m a n  y e a r  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 3 4



ESTIMATED PKODUCTION INCKEASE, CONSTKUCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHEKY MANAGEKS IMPROVEMENT IDEAS

HATCHEKY: LOWER KALAMA LOCATION CODE: 22
PKODUCTION INCKEASE: 70,000 LBS. NAME FARR/PW

CONSTKUCTION COSTS:
SIZE

A . FACILITIES
1.INCUBATRS
2.START  TANKS
3.REARING

KACEWAYS
PONDS 1/4ACKE  X 6 '

4,HOLDING
5.AEKATOKS
6.BIOFILTERS

B.. WATEK SYSTEMS:
l . INTAKE
2,PUMPING
3.HEATING/

c .

CHILLING
4,OUTSIDE

PIPING

BUILDINGS
l.HATCHING
2 . PUMP
3 . GAKA
4 . s HOP
5 . KEFR
6 . STOR

HOU
GE

SE -

IDGE
AGE

KATION

7RESUDEBCE

NUMBER

2

--

COSTS

$ 1 7 , 5 0 0 -
-

$195,Ozic-

$14c),000
$ 7 5 , 0 0 0

$ 8 0 , 0 0 0

-
$35,000

--

-

SUBTOTAL $  542 ,500

8-35



HATCHEKY: MAKION FORKS HATCHERY LOCATION CODE: 23

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B . PERCENT
SP. CH INOOK 3 4 , 5 0 0  5 8 . 2
s .  STHD 3 , 2 0 0  5 . 4
W. STHD 2 1 , 6 0 0  3 6 . 4

- - - - - - - - - - - - - - - -
TOTAL 5 9 , 3 0 0 w-w-

2 . THEOKETICAL PKODUCTION - - b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  222,500  l b  :  2 . 6  lb/cf
- FLOW FOKMULA ( F X L X GPM)=  54,500 lb : 0.6 lb/cf
- AGENCY CRITEKIA KANGE (.8 X VOL)= 6 8 , 7 0 0  l b

and ( 2  x  VOL>= 1 7 1 , 8 0 0  l b

3 . FACTORS CONTROLLIGN PKODUCTION
A . P O N D  V O L . :  85,904 c f
B.. WATEK: 7680 g p m
c . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf 0 . 6 9
-lb/gpm 7 . 7

MODIFICATION COMMENTS: C o n s t r u c t  a d d i t i o n a l  r e a r i n g  c a p a c i t y .
I n c r e a s e  t h e  a v a i l a b l e  w a t e r  s u p p l y ,  a n d  i n c r e a s e  t h e  i n c u b a t i o n
w a t e r  h e a t i n g  c a p a c i t y .  L a n d  a n d  w a t e r  a r e  a v a i l a b l e  f o r  5 - 6 4 0 0
c u b i c  f o o t  r a c e w a y s .

4.ESTIMATED  INCKEASED PKODUCTION (TOTAL): 25,600 l b .

5 . ESTIMATED CONSTRUCTION COSTS: $ 4 2 5 , 0 0 0

6 . ESTIMATED INCREASES IN OPERATIONS COSTS: I n c r e a s e d  O&M
c o s t s  w i l l  i n c l u d e  t h e  c o s t  o f  3 8 4 1 3 0  l b  o f  f e e d  a n d  l/2 m a n  y e a r
o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 3 6



E S T I M A T E D  PRODUCTION I N C R E A S E ,  CONSTRUCTION COST A N D
OPEKATIONAL COSTS BASED ON HATCHEKY MANAGERS IMPKOVEMENT IDEAS

HATCHEKY: MARION FOKKS LOCATION CODE: 23
PKODUCTION INCKEASE: 2 6 , 4 0 0

CONSTKUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATORS
2.STAKT  TANKS
3.REARING

KACEWAYS 2OX8UX3’
PONDS

4.HOLDING
5.AEKATOKS
6.BIOFILTERS

B.. WATEK SYSTEMS:
l.INTAKE
2. PUMYING
3.HEATING/

C H I L L I N G  ( H E A T I N G )
4.0UTSIDE

PIPING

c . BUILDINGS
l.HATCHING
2 .PUMP HOUSE
3.GAKAGE
4.SHOP
5.REFRIDGERATIN
6.STORAGE
7.KESIDENCE

LBS. NAME:

NUMBEK

FAKR/PW

COSTS

5

----

$ 3 0 0 , 0 0 0

-

--
-

-- $ 5 0 , 0 0 0

7 5 , 0 0 0

SUBTOTAL $  425 ,000

b - 3 7



HATCHEKY: MCKENZIE FISH HATCHERY LOCATION CODE: 24

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PERCNET

SP.. CHINOOK 126,2OO 86.9
s . STHD 15,7OO 1 1 . 1

- - - - - - - - - - - - - - - -
TOTAL 1 4 1 , 9 5 0  - - - -

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  Y O K M U L A  (.5 X  L  X  V O L . ) =  5O9,7OO  l b :  lb/cf 3 . 6
- FLOW FOKMULA ( F X L X CPM)= 1 5 2 , 0 3 2  l b :  lb/cf 1 . 1
- AtiENCY'  C R I T E R I A  K A N C E  (.8 X  VOL)= 110,880 l b

and ( 2  x  VOL>= 277,200  lb

3 . FACTOKS CONTKOLLING PRODUCTION:
A . P O N D  V O L . :  138,600  c f
B. WATER: 14,100  g p m
c . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf 1.O2
- l b / g p m  1 0 . 1

MODIFICATION COMMENTS: S e e  m o d i f i c a t i o n  c o m m e n t  b a s e d  o n
h a t c h e r y  m a n a g e r s  i d e a s  i n  t h e  H a t c h e r y  S u m m a r y .

4.ESTIMATED INCREASED PRODUCITON (TOTAL): 14O,OOO l b .

5 . ESTIMATED CONSTRUCTION COSTS: $1,905,000

6 . E S T I M A T E D  INCREASES I N  OPERATIONS C O S T S :  F u n d s  f o r  210,000  l b .
o f  f e e d  a n d  1 . 5  m a n  y e a r s  o f  l a b o r .

*  C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

H-38



ESTIMATED PKODUCTION INCREASE, CONSTKUCTION COSTS, AND
OPEKATIONAL COSTS BASED ON HATCHEKY MANAGEKS IMPKOVEMENT IDEAS

HATCHERY: MCKENZIE LOCATION CODE: 24
PKODUCTION INCKEASE: 140,000 LBS. NAME: FARR/PW

CONSTKUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATOKS
2.STAKT  TANKS
3.REARIGN

KACEWAYS 1 6 X 7 5 X 2 . 5 '
PONDS 3/4 A C  X 5 '

4.HOLDINC
5.AEdATOKS
6.BIOFILTERS

B . WATEK SYSTEMS:
l.INTAKE
2. PUMPING
3.HEATINC/

CHILLING
4.0UTSIDE

PIPING

c . BUILDINGS
l.HATCHING 30 x 80
2.PUMP HOUSE
3.GARAGE
4.SHOP
5.REFRIDGERATION
6.STROAGE
7.RESIDENCE

N U MB E R COSTS

$ 3 5 , 0 0 0

15 $ 6 7 5 , 0 0 0
2 $ 4 2 5 , 0 0 0

1

-

Sli35,OOO

$36S,OOO

$ 1 6 0 , 0 0 0

-
$ 6 0 , 0 0 0

SUBTOTAL $ 1,905,OOO

B - 3 9



HATCHEKY: MOSSYKOCK TROUT HATCHEKY LOCATION CODE: 25

1 . ACTUAL PKODUCTION:

SPECIES
W. STHD

SK. CUT.
RES. TROUT

TOTAL

A . POUNDS B . PEKCENT
2 , 0 2 9  - -

13,990 - -
4 2 , 4 0 0  - -

- - - - - - - - - - - - - - - -
5 8 , 3 8 0  - - - -

2 . THEOKETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) =  1 1 5 , 0 2 5  l b :  lb/cf 2 . 7
- F L O W  FORMUAL ( F X L X CPM)= 1 2 , 2 0 0  l b :  lb/cf 0 . 3
- A G E N C Y  C K I T E R I A  RANGE (.8 X  VOL)= 3 3 , 6 0 0  l b

and ( 2  x  VOL)= 8 4 , 0 0 0  l b

3 . FACTORS CONTKOLLING PKODUCTION:
A . P O N D  V O L . :  4 2 , 0 0 0  c f
B.. WATER: 1200  gpm
c . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/cf 2 . 3 9
-lb/gpm 4 8 . 7

MODIFICATION COMMENTS: N o n e  r e c o m m e n d e d .  L a n d  i s  a v a i l a b l e ,  b u t
t h e  w a t e r  s u p p l y  i s  l i m i t e d .

*  C u r r e n t l y  u s e d  v o l u m e s
0 A v a i l a b l e  V o l u m e s

n - 4 0

-..- .--



HATCHEKY: HERMAN CREEK POND (OXBOW HATCHEKY) LOCATION CODE: 26A

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.  PEKCENT

- - - - - - - - - - - - - - - -
TOTAL NO DATA AVAILABLE e--m

2 . THEORETICAL PRODUCITON--- b a s e d o n  e x i s t i n g  f a c i l i t i e s :
- ACENCY C K I T E K I A  K A N G E  (.8 X  VOL)= 8 6 , 6 0 0  l o

and ( 2  x  VOL)= 2 1 6 , 4 0 0  lb

3 . FACTORS CONTROLLING PKODUCTION:
A . POND V O L . :  1 0 8 , 2 4 4  CF
B .  WATER: 8976 CPM

MODIFICATION COMMENTS: SEE HATCHERY SUMMARY.

*  C u r r e n t l y  u s e d  v o l u m e s
(> A v a i l a b l e  V o l u m e s

B-41



HATCHEKY: WAHKEENA POND LOCATION CODE: 26B

1 . ACTUAL PKODUCTION:

SPECIES
COHO

TOTAL

A . POUNDS B. PEKCENT
NO DATA 100

- - - - - - - - - - - - - - - -

NO DATA -e-s

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C K I T E K I A  RANGE (.L) X  VOL)= 11,848,OOO  l b :

and ( 2  x  VOL)= 28,000,OUO  l b :

3 . FACTORS CONTROLLLIGN PRODUCIONl
A . POND V O L . :  14,810,040 CY
B.. WATEK: 2 6 4 5 . 7 --10089.7  CPM

I. e n h a n c e  q u a l i t y
- t e m p e r a t u r e  * X *
- a e r a t i o n  * x *

C . FISH BIOMASS
i. i n c r e a s e  d e n s i t y  *X*

MODIFICATION COMMENTS: M o d i f i c a t i o n s  w o u l d  i n c l u d e  a e r a t i o n
e q u i p t m e n t .  I n c r e a s e d  l o a d i n g  w i l l  p e r h a p s  r e q u i r e  a n  i n c r e a s e
i n  f e e d .  O t h e r w i s e  n o  m o d i f i c a t i o n s  a r e  r e c o m m e n d e d  f o r
i n c r e a s e d  p r o d u c t i o n .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  a p a c e
* X *  A c t i o n  i t e m

B-42



HATCHERY: KOARINC KIVEK FISH HATCHEKY LOCATION CODE: 27

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B. PEKCENT
S. STHD 1 4 , 5 0 0  3 6 . 1
W. STHD 2 5 , 8 0 0  6 3 . 9
KES. TKOUT N o  D a t a - -- - - - - - - - - - - - - - - -
TOTAL 4 0 , 3 0 0 B-B-

2 . THEOKETICAL PRODUCTION--- b a a e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) -  3 4 4 , 5 0 0  l b :  3 . 5  lb/cf
- F L O W  FORMULA ( F X L X OPM)=  27,000 lb: 0.3 lb/cf
- A G E N C Y  C K I T E K I A  R A N G E  (.8 X VOL)= 7 8 , 0 0 0  l b

and ( 2  x  VOL)= 195,000  l b

3 . FACTORS CONTROLLINC PRODUCTION:
A . POND VOL.: 9 7 , 5 4 0  c f
B . WATEK: 2 6 4 5 . 7  - 1008Y.2  gpm
c . FISH BIOMASS:

i v . r e a r i n g  d e n s i t y
-1  b/CY 0 . 4 1
-lb/CPM  1 5 . 2 6

MODIFICATION COMMENTS: A  n u m b e r  o f  t h e  p o n d s  n e e d  t o  b e
r e p l a c e d .  P e r h a p s  t h e y  s h o u l d  b e  r e p l a c e d  w i t h  l a r g e  r e a r i n g
p o n d s .  R e c o m m e n d  t h e  c o n s i d e r a t i o n  o f  t h e  u s e  o f  f a l l  c h i n o o k  t o
c o i n c i d e  w i t h  t h e  a v a i l a b i l i t y  o f  a d d i t i o n a l  w a t e r .

*  C u r r e n t l y  u s e d  v o l u m e s
() A v a i l a b l e  V o l u m e s

n - 4 3



HATCHEKY: SANDY RIVER FISH HATCHERY LOCATION CODE: 28

1 . ACTUAL PRODUCTION:

SPECIES
COHO

TOTAL

A . POUNDS 8 . PEKCENT
4 9 , 4 5 0

- - - - - - - - - - - - - - - -

4 9 , 4 5 0 ------------

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  FORMAULA (.5 X  L  X V O L . ) =  270,040  l b :  2 . 2  lD/cf
- FLOW F O K M U L A  ( F x L x CPI4)= 111,042 l b : 0 . 1 5  lb/cf
- AGENCY C K I T E K I A  K A N G E  (.8 X  VOL)= 9 8 , 0 0 0  l b

and  ( 2  x  VOL)- 245,&+00  l b

3 . FACTORS CONTROLLING PRODUCITON:
A . POND VOL.: 1 2 2 , 9 2 0  c f
B. WATER: 2 7 8 0 . 3  g p m  C. F I S H  BIOMASS:

i.. i n c r e a s e  a m n t .  a v a i l a b l e  *X* iv. r e a r i n g  d e n s i t y
i i . r e u s e  *x* -lb/CF 0 . 4 0
i i i . e n h a n c e  q u a l i t y  - l b / C P M  1 7 . 8

- t e m p e r a t u r e  * X *
C. FISH BIOMASS

i.. r e a r i n g  d e n s i t y
-lb/cf 0 . 4 0
-lb/gpm 1 7 . 8

MODIFICATION COMMENTS: N o n e  r e c o m m e n d e d .

*  C u r r e n t l y  u s e d  v o l u m e s
(> A v a i l a b l e  v o l u m e s
X  A c t i o n  i t e m

B-44



HATCHEKY: SKAMANIA HATCHEKY LOCATION CODE: 29

1 . ACTUAL PKODUCTION:

SPECIES
S . STHD
w .  STHU
SK.  CUT.

TOTAL

A . POUNDS B. PEKCENT
54,170 5 6 . 3
3 5 , 2 0 0  3 6 . 6

6 , 8 0 0  7 . 1
- - - - - - - - - - - - - - - -

9 6 , 1 7 0 -em-

2 . THEROETICAL PRODUCTION- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  FORMULA (.5 X L  X  V O L . ) =  1 9 4 , 6 0 0  l b :  3 . 6  lb/cf
- F L O W  F O R U L A  ( F X L X Gl’M)= 80,527  lb: 1.51 lb/cf
- A G E N C Y  C R I T E K I A  RANGE (.8 X  VOL)- 4 2 , 7 0 0  lb

and ( 2  x  VOL)= 1 0 6 , 8 0 0  l b

3 .  FACTORS CONTKOLLINC PRODUCTION:
A . POND VOL.: *53,392  c f

i . n e w  f a c i l i t i e s  * X *
B .  WATER : 7488 .8  CPM

i . i n c r e a s e  a m n t .  a v a i l a b l e  * X *
i i . r e u s e  1005 (seriel)

c . F I S H  BIOMASSS
i.. d e c r e a s e  d e n s i t y  * X *
iv. r e a r i n g  d e n s i t y

-lb/CP 1 . 8
- l b / G Y M  1 2 . 8

MODIFICATION COMMENTS: R e c o m m e n d  t h e  r e p l a c e m e n t  o f  ( 1 0 )  4'x30'
r a c e w a y s  w i t h  ( 2 )  20'x801x4' p o n d s .  T h e  r o o m  a n d  w a t e r  e x i s t s
f o r  u p  t o  a  1  a c r e  r e a r i n g  p o n d  o n  t h e  s i t e .  T h e  w a t e r  s o u r c e
w o u l d  b e  f r o m  t h e  r i v e r  f o r  8  m o n t h s  o f  t h e  y e a r ,  a n d
a u g m e n t e d  b y  r e u s e  f o r  4  m o n t h s .

4 . ESTIMATED INCREASED PRODUCITON ( T O T A L ) :  4 7 , 4 0 0  lb.

5 . E S T I M A T E D  CONSTRUCTIO C O S T S :  $ 6 2 0 , 0 0 0 .

6 . E S T I M A T E D  I N C K E A S E S  I N  OPERATIONS C O S T S :  W o u l d  i n c l u d e  c o s t s
f o r  71,100 l b  o f  f e e d  a n d  1/2 m a n  y e a r  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  usea p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  I t e m

B - 4 5



ESTIMATED PRODUCTION INCREASE, CONSTRUCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHEKY MANAGERS IMPROVEMENT IDEAS

HATCHEKY: SKAMANIA LOCATION CODE: 29
PKODUCTION INCREASE: 47,400 LBS.  NAME: FARR/PW

CONSTKUCTION COSTS:
SIZE NUMBER COSTS

A . FACILITIES
l.INCUBATORS
2.STAKT  TANKS
3.REARING

RACEWAYS ZO’XkiO’X3’ 2 $ 1 2 0 , 0 0 0
PONDS 35U’X6O’X4’ 1 $180,001)

4,REMOVAL OF EXISTING  PONDS $ 1 5 , 0 0 0
5.AEKATOKS
6.BIOFILTERS - - -  -

B. WATER SYSTEMS:
l.INTAKE $65,OOc,
2 .PUMPING
3.HEATINC/

CHILLING
4.OUTSIDE

PIPLNG
5.REUSE SYSTEM

$ 1 7 0 , 0 0 0
$5O,OUO

c . BUILDINGS
1.HATCHING
2 .PUMP HOUSE
3.FARAGE
4,SHOP -
5.REFRIDGERATIO 20 ,000
6,STORAGE
7.RESIDENCE -

SUBTOTAL $ 620,000

a-46



HATCHEKY: SOUTH SANTIAM  FISH HATCHEKY LOCATION CODE: 30A

1 . ACTUAL PRODUCTION:

SPECIES A . POUNDS B.. PEKCENT
S P .  CHINOOK 3 4 , 5 0 0  5 4 . 3
S. STHD 2 9 , 1 0 0  4 5 . 7

- - - - - - - - - - - - - - - -
TOTAL 6 3 , 6 0 0 m--w

2 . THEORETICAL PRODUCITON--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  FIRNYKA (.5 X  L  X  V O L . ) =  2 3 2 , 7 5 0  l b :  3 . 8  lb/cf
- FLOW FORMULA ( F  X  L  X  CPM)= lOO,370 l b :  1 . 7  lb/cf
- AGENCY C K I T E K I A  RANGE (.8 X  VOL)- 4 8 , 5 0 0  l b

and ( 2  x  VOL)= 1 2 1 , 2 0 0  l b

3 . FACTOKS CONTROLLING PKODUCTION:
A . POND VOL.: *60,590  (81,9OU)  CF

i.. n e w  f a c i l i t i e s  * X *
B. WATEK: 9013 .5  GPM
C . FISH BIOMASS:
IV. r e a r i n g  d e n s i t y

-1 b/CY 1 . 0 5
- l b / C P M  7 . 0 6

MODIFICATION COMMENTS: W e  r e c o m m e n d  t h e  c o n s t r u c t i o n  o f  a  n e w
a d u l t  h o l d i n g  p o n d , r e t r o f i t t i n g  o f  t h e  o l d  a d u l t  h o l d i n g  p o n d
f o r  u s e  a s  a  r e a r i n g  p o n d .  I n  a d d i t i o n , the s p a c e  a n d  w a t e r
e x i s t s  f o r  t h e  c o n s t r u c t i o n  a n d  o p e r a t i o n  o f  n e w  r e a r i n g  p o n d s .

4 . ESTIMATED INCREASED PKODUCTION (TOTAL) :  4 0 , 0 0 0  1  b .

5 . ESTIMATED CONSTRUCTION COSTS: $740,000.

6 . E S T I M A T E D  INCREASED I N  O P E R A T I O N S  C O S T S :  O p e r a t i o n s  c o s t s
w o u l d  i n c l u d e  t h a t  f o r  a n  a d d i t i o n a l  6 0 , 0 0 0  l b  o f  f e e d  a n d  l/2
m a n  y e a r s  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  i t e m

B - 4 7



ESTIMATED PRODUCTION INCKEASE, CONSTKUCTION COSTS, AND
OA'EKATIONAL COSTS BASED ON HATCHEKY MANAGERS IMPKOVEMENT IDEAS

HATCHEKY: SO. SANTIAM LOCATION CODE: 30A
[RPDICTOPM I N C R E A S E :  4 0 , 0 0 0  L B .  NAME : FARR/PW

CONSTRUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATOKS
2.START TANKS
3.HEAROMG

KACEWAYS
PONDS 20X80X3'

4.HOLDINC 150X20X6
5.AEKATOKS
6.BIOFILTERS

B.. WATEK SYSTEMS:
1.INTAKE
2.PUMPING
3.HEATING/

CHILLING
4.0UTSIDE

PIPING

c . BUILDINGS
1 HATCHING
2.PUMP HOUSE
3.GARAGE
4.SHOP
5 . REFRIDGE
6 . STOKAGE
7 . KESIDENC

RATION

E

NUMBEK COSTS

$ 1 0 , 0 0 0

8
I

--

-
$40O,O00
$ 1 8 0 , 0 0 0

-

$15O,O00

-

-
-

SUBTOTAL $ 740,000

B - 4 8



HATCHERY: STAYTON REAKING POND LOCATION CODE: 308

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B. PEKCENT
F .  CHINOOK 8 1 , 2 0 0  100

- - - - - - - - - - - - - - - -

TOTAL 81 , 2 0 0 -MB-

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  FORMULA (.5 X  L  X  V O L . ) =  6,708,2UU l b :  1 . 7 5  lb/cf
- F L O W  FORMUAL ( Y x L x GPM)- 1 1 6 , 0 0 0  l b :  0 . 0 3  lb/cf
- A G E N C Y  C K I T E K I A  R A N G E  (.8 X VOL)= 3,066,600 l b

3 . FACTORS CONTKOLLING PRODUCTION;
A . POND VOL.: 3,833,280  c f

i . f a c i l i t i e s  n o t  f u l l y  u t i l i z e d  *X*
b . WATER: 22421 .5  CPM

i . e n h a n c e  q u a l i t y
- a e r a t i o n  * X *

C. FISH BIOMASS:
i . i n c r e a s e  d e n s i t y  *x*
i i . i n c r e a s e  f e e d  * x *
i i i . r e a r i n g  d e n s i t y

-lb/CP 0 . 0 2
- l b / C P M  3 . 6

MODIFICATION COMMENTS: T h e r e  i s  n o  p o t e n t i a l  f o r  p h y s i c a l  p l a n t
e x p a n s i o n  a t  t h i s  s i t e .  T h e  p r o d u c t i o n  o f  t h i s  f a c i l i t y
a p p a r e n t l y  c o u l d  b e  increased b y  o n e  t h i r d  w i t h o u t  a n y  a d d i t i o n a l
w a t e r  o r  c o n s t r u c t i o n .  T h i s  c a n  b e  a c c o m p l i s h e d  w i t h  a e r a t i o n
a n d  i n c r e a s e d  s u p p l e m e n t a l  f e e d .

4 . ESTIMATED INCREASED P R O D U C T I O N  (TOTAL):  27,000  1 b .

5 . E S T I M A T E D  I N C K E A S E S  I N  IOERATIONS C O S T S :  I n c l u d e  t h e  c o s t s  o f
4 0 , 2 0 0  l b  o f  f e e d  a n d  o n e  h a l f  m a n  y e a r  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  i t e m

B - 4 9



HATCHERY: SPEELYAI SALMON HATCHERY LOCATION CODE: 31

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PERCENT
SP. CHINOOK 1 6 , 0 0 0  1 7 . 8
F .  CHINOOK YOU 0 . 9
co HO 73,200 81.2

- - - - - - - - - - - - - - - -
TOTAL 9 0 , 1 0 0 W-B-

2.. THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  Y O K M U L A  (.5 X  L  X  V O L . ) =  179,200 l b :  2  lb/cf
- F L O W  F O R M U L A  (Y X  L  X GPM)'  48,000-77,000  l b :  0.6-.9 lb/cf
- AGENCY CKITERIA RANGE (.8 X VOL)= 65,800 l b

and  ( 2  x  VOL)= 1 6 4 , 4 0 0  l b

3 . FACTOKS CONTKOLLING PRODUCITON;
A . P O N D  V O L . :  8 2 , 2 0 0  c f

i.. n e w  f a c i l i t i e s  * X *
B. WATER: 7 4 0 8 . 1 - 1 0 3 6 7 . 7  G P M
c . FISH BIOMASS:

i v . r e a r i n g  d e n s i t y
-lb/CP 1 . 1
- l b / C P M  1 2 . 2

MODIFICATION COMMENTS: T h e  c o n s t r u c t i o n  o f  a  r e a r i n g  p o n d  a t  t h e
l o w e r  e n d  o f  S p e e l y a i  C r e e k  i s  s u g g e s t e d  a s a  m e a n s  o f  i n c r e a s i n g
r e a r i n g  s p a c e  ( s e e  H a t c h e r y  S u m m a r y ) .

4.. E S T I M A T E D  INCREASED PRODUCION ( T O T A L ) :  1 2 , 0 0 0  l b

5. ESTIMATED CONSTKUCTION COSTS: $50,000

6.. ESTIMATED INCREASES IN OPEKATIONS COSTS:  costs  to  inc lude
t h o s e  f o r  1 8 , 0 0 0  l b  o f  f e e d  a n d  l/2 m a n  y e a r  o f  l a b o r .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e .
X  A c t i o n  i t e m

B-50



ESTIMATED PRODUCITON INCKEASE, CONSTRUCTION COSTS, AND
OPEKATIONAL COSTS BASED ON HATCHEKY MANAGERS IMPKOVEMENT IDEAS

HATCHEKY: SPEELYAI LOCATION CODE: 31
PKODUCTION INCREASE: 1 2 , 0 0 0

CONSTRUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATOKS
2.STAKT  TANKS
3.REARING

RACEWAYS
PONDS lsu'x3o'xr'

4.HOLDING
5.AEKATUKS
6.BIOFILTERS

B . WATEK SYSTEMS:
1.INTAKE
2.PUMPINC
3.HEATING/

CHILLING
4.OUTSIDE

PIPING

C. BUILDINGS
1.HATCHIGN
2.PUMP HOUSE
3.CAKAGE
4.SHOP
5.REFRIDGERATION
b.STORAGE
7.RESIDENCE

LBS. NAME

NUMBEK

FARR/PW

COSTS

1
-

$5 u , 0 0

SUBTOTAL $  50 ,000

B-51



HATCHERY: TOUTLE RIVEK HATCHERY (BEAK SPKINGS)  LOCATION CODE: 32

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PEKCENT

NO PKODUCTION SINCE 1980

2. THEORETICAL PRODUCDTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- A G E N C Y  C K I T E R I A  RANGE (.8 X  VOL)= 2 5 9 , 2 0 1 )  L B

and ( 2  x  VOL>= 6 4 8 , 0 0 0  L B

3. PACTOKS CONTKOLLING PRODUCITON;
A . POND VOL.: 324,OUU c f  ( t o t a l  a t  o l d  s i t e )
d. WATE'K: UNKNOWN
C . FISH BIOMASS: UNKNOWN

MODIFICASTION COMMENTS: S u g g e s t  t h a t  t h e  f a c i l i t y  b e  r e b u i l t  a n d
r u n s  r e e s t a b l i s h e d  ( s e e  SUMMARY f o r  h a t c h e r y ) .  W e  h a v e  b e e n
i n f o r m e d  m y  W D F  t h a t  t h e  a g e n c y  i n t e n d s  t o  r e a c t i v a t e  t h e  B e a r
S p r i n g s  f a c i l i t y  t o  p r o d u c e ,  I n i t i a l l y ,  140 ,000  s m o l t  coho a t
20/lb.

*  C u r r e n t l y  u s e d  v o l u m e s
0 A v a i l a b l e  V o l u m e s

B - 5 2



HATCHEKY: VANCOUVER TKOUT HATCHEKY LOCATION CODE: 33

1 . ACTUAL PRODUCTION:

SPECIES
s . STHD
W. STHD
SK. CUT.

A . POUNDS B.. PEKCENT
lN,3UO 98.0

1,200 0.9
1 , 2 0 0  0 . 9

- - - - - - - - - - - - - - - -
TOTAL 1 2 1 , 7 0 0 -mm-

2.. THEOKETICAL PRODUCITON--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  1,014,500 l b :  2.18 lb/cf
- PLOW POKMULA ( F X L X GPM)- 13,000  l b : 0 . 0 3  lb/cf
- A G E N C Y  C K I T E R I A  RANGE (.8 X  VOL)= 3 7 1 , 6 0 0  l b

and (2 x VOL)= 928.900 l b

3 . FACTORS CONTROLLING PKODUCTION:
A . POND VOL.: *464,500 c f

1. n e w  f a c i l i t i e s  * X *
B.. WATER: 1 0 5 8 . 3 - 1 8 8 3 . 4  CPM

i.. i n c r e a s e  a m n t .  a v a i l a b l e  * X *
i i . r e u s e  90%

C . FISH BIOMASS:
I.. r e a r i n g  d e n s i t y

-lb/CF 0.26
-lb/GPM 6 4 . 6

MODIFICATION COMMENTS:
Summary) .

A d d i t i o n a l  w a t e r  i s  n e e d e d  ( s e e  H a t c h e r y
S p a c e  e x i s t s  f o r  f a c i l i t y  e x p a n s i o n ,  h o w e v e r  n o

e x p a n s i o n  s h o u l d  b e  a t t e m p t e d  w i t h o u t a d d i t i o n a l  w a t e r  o r  t h e
i n s t a l l a t i o n  o f  r e c i r c u l a t i o n  f a c i l i t i e s .  A d d i t i o n a l  w a t e r  c o u l d
b e  o b t a i n e d  b y  d r i l l i n g  n e w  w e l l s  o r  c o n s t r u c t i n g  r e c i r c u l a t i o n
f a c i l i t i e s .

4.ESTIMATED INCREASED P R O D U C T I O N  (TOTAL):  60,000 lb.

5.. ESTIMATED CONSTRUCTION COSTS: $1,12O,UUO.

6 . ESTIMATED INCREASES IN OPEKATIONS COSTS: I n c l u d e  t h e  c o s t  o f
9 0 , 0 0 0  l b  o f  f e e d  a n d  o n e  m a n  y e a r  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  i t e m

B-53



ESTIMATED PKODUCTION INCKEASE, CONSTKLJCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHERY MANAGEKS IMFKOVEMENT IDEAS

HATCHEKY: VANCOUVEK TROUT LOCATION CODE: 33
PKODUCTION INCREASE: 60,000  L B S .  NAME: FAKK/PW

CONSTRUCITON COSTS:
SIZE

A . FACILITIES
1 INCUBATORS
2. START TANKS
3,REARITN

KACEWAYS lO'X8O'X3'
PONDS 200'X6O'XS'

4.HOLDING
5.AEKATOKS
6.BIOFILTERA

B . WATER SYSTEMS:
l.INTAKE
2.PUMPING
3.HEATING/

CHILLING
4.0UTSIDE

PIPING

C . BUILDINGS
l.HATCHING
2, PUMP HOUSE
3.GARAGE
4.SHOP
5.REFRIFGERATION
6.STORAGE
7.RESIDENCE (FENCLNG)

NUMBEK

6 STAKS

10
2

COSTS

1 5 , 0 0
4 0 , 0 0 0

$2565,000
$180,000

-

$350,000

$80,000

$l,l20,000

8-54



HATCHERY: WASHOUGAL SALMON HATCHERY LOCATION CODE: 34

1 . ACTUAL PRODUCTIO:

SPECIES A . POUNDS B . PERCENT
F .  CHINOOK 8 1 , 3 0 0  4 6 . 3
COHO 9 4 , 4 0 0  5 3 . 7

- - - - - - - - - - - - - - - -
TOTAL 175,700 -SW-

2 . THEORETICAL PRODUCTOIN--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) -  9 0 7 , 7 0 0  l b :  1 . 6 7  lb/cf
- FLOW FOKMULA ( F X L X GFM)- 1 2 7 , 5 7 3  l b :  0 . 2 3  lb/cf
- AGEIJJ;  C K I T E R I A  RANGE (.8 X  VOL)-  3 8 4 , 6 0 0  l b

( 2  x  Q 961,60U l b

3 . FACTORS CONTKOLLING PRODUCITON:
A . POND VOL.: 543,800 c f
B.. WATEK: 2 2 4 9 3 . 3  - 2 2 8 7 9  g p m

i.. r e u s e  1 0 0 %
c . FISH BIOMASS:

i. r e a r i n g  d e n s i t y
-1 b/CY 0 . 3 2
-lb/GPM  7 . 8

MODIFICATION COMMENTS: A d d i t i o n a l  w a t e r  w o u l d  h e l p  b u t  is n o t
a v a i l a b l e  a l l  y e a r .  P e r h a p s  f a l l  c h i n o o k  p r o d u c t i o n  c o u l d  b e
i n c r e a s e d  w h e n  w a t e r  i s  a v a i l a b l e .  T h i s  w o u l d  r e q u i r e  a d d i t i o n a l
pumps.  P a r t  o f  B a y l e s  C r e e k  c o u l d  b e  d i v e r t e d  t o  r a c e w a y s .

*  C u r r e n t l y  u s e d  v o l u m e s
(> A v a i l a b l e  V o l u m e s
X  A c t i o n  i t e m

b-55



HATCHEKY: WILLAMETTE FISH HATCHEKY LOCATION CODE: 35A

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B. PEKCENT
SP.  CHINOOK 74,200 7 6 . 7
s .  STHD 2 2 , 6 0 0  2 3 . 3

- - - - - - - - - - - - - - - -
TOTAL 96,800 ----

2. THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  6 5 2 , 5 5 2  l b :  2 . 4  lb/cf
- FLOW FOKMULA ( F  X  L  X  GPM)= 1 4 8 , 7 3 8  l b :  0 . 5 5  lb/cf
- A G E N C Y  C K I T E K I A  R A N G E  (.8 X  VOL>= 2 1 5 , 0 0 0  l b

and (2 x VOL)= 537,600 lb

3. FACTOKS CONTKOLLING PKODUCTION:
A . POND VOL.: *268,800 cf

i . n e w  f a c i l i t i e s  *X*
B . WATER: 20,540 gpm

i. I n c r e a s e  a m n t .  a v a i l a b l e  * X *
c . FISH BIOMASS

I.. r e a r i n g  d e n s i t y
-lb/CF 0.36
-lb/GPM  4 . 7

MODIFICATION COMMENTS: P e r h a p s  d e n s i t y  c o u l d  b e  i n c r e a s e d .  W i t h
a d d i t i o n a l  w a t e r  t h e  p r o d u c t i o n  c o u l d  b e  s i g n i f i c a n t l y
i n c r e a s e d .  T h e  u s e  o f  f a l l  c h i n o o k  s h o u l d  b e  c o n s i d e r e d .  The
intake s t r u c t u r e  r e q u i r e s i m p r o v e m e n t  ( s e e  H a t c h e r y  S u m m a r y ) .

T h e  m a j o r  d i f f e r e n c e s  b e t w e e n  a c t u a l  a n d  e s t i m a t e d
p r o d u c t i o n  a r e  p r o b a b l y  t h e  r e s u l t  o f  i n s u f f i c i e n t  a d u l t  r e t u r n s ,
h i g h  a d u l t  p r e - s p a w n i n g  m o r t a l i t y , a n d / o r  i n s u f f i c i e n t  y o u n g  t o
f i l l  t o  c a p a c i t y .

4.ESTIMATED  INCREASED P K O D U C T I O N  ( T O T A L ) :  90,000  l b .

5. ESTIMATED CONSTSSRUCITON COSTS: $1,037,000.

6. ESTIMATED INCKEASES IN OPERATIONS COSTS: I n c l u d e  1 3 5 , 0 0 0  l b
o f  f e e d  a n d  o n e  m a n  y e a r  l a b o r .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  i t e m

B - 5 b



ESTIMATED PRODUCTION INCREASE, CONSTKUCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHEKY MANAGERS IMPROVEMENT IDEAS

HATCHEKY: WILLAMETTE LOCATION CODE: 35A
PKODUCTION INCREASE: 9 0 , 0 0 0  LBS. NAME: FARRR/PW

CONSTKUCTION COSTS:
SIZE NUMBEK COSTS

A . FACILITIES
1.INCUBATORS $ 2 2 , 5 0 0
2.STAKT  TANKS
3.REAKING

KACEWAYS
PONDS 3 /4  A C  X 5 '  3 $tl4u,ooO

4.HOLDING -
5.AERATOKS
6.BIOFILTERS

B.. WATEK SYSTEMS:
l.INTAKE
2.PUMPING

$ 1 7 5 , 0 0 0

3.HEATING/
CHILLING

4.0UTSIDE
PIPING $ 2 0 0 , 0 0 0

C . BUILDINGS
l.HATCHING
2.PUMP HOUSE
3 .GARAGE

.SHOP
5,REFRIDGERATION
6.STORAGE
7.RESIDENCE

SUBTOTAL $ 1,037,500

B - 5 7



HATCHEKY: DEXTER POND LOCATION CODE: 25B

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B. PERCENT
SP. CHINOOK 2 0 , 9 0 0  100

- - - - - - - - - - - - - - - -

TOTAL 20 ,901) -mm-

2. THEORETICAL PRODUCITON--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  ,FORMULA  (.5 X  L  X  V O L . ) =  5 9 9 , 3 0 0  l b :  3 . 9 5  lb/cf
- FLOW FORMULA (  F X  L  X  CPM)= 3 5 4 , 4 0 0  l b :  2 . 3 4  lb/cf
- A G E N C Y  C K I T E R I A  RANCE (8. X  VOL)= 1 2 1 , 4 0 0  l b

and  (2 x VOL)= 3133,400 lb

3. FACTORS CONTROLLING PKODUCTION:
A . POND VOL.: 1 5 1 , 7 0 0  c f

i.
B.. WATEK: 3 0 9 4 1 . 7  g p m
C . FISH BIOMASS:

i.. i n c r e a s e  d e n s i t y
i i .  *x*
i i i . r e a r i n g  d e n s i t y

-lb/CF 0 . 1 4
-lb/GPM 0 . 6 8

MODIFICATION COMMENTS: Apparently,  d e n s i t y  c o u l d  b e  i n c r e a s e d .
S u p p l e m e n t a l  f e e d  s h o u l d  b e  i n c r e a s e d  a s  a  p e r c e n t  o f  f i s h
b i o m a s s .

T h e  m a j o r  d i f f e r e n c e s  b e t w e e n  a c t u a l  p r o d u c t i o n  a n d
e s t i m a t e d  p r o d u c t i o n  i s  p r o b a b l y  t h e  r e s u l t  o f  h i g h  p r e d a t i o n
l e v e l s  a n d  l o w e r  t h a n  n e c e s s a r y  s u p p l e m e n t a l  f e e d i n g .

4.ESTIMATEl.J  INCKEASED PKODUCTION (TOTAL): 2 0 , 0 0 0  1 

5. INCREASED IN OPERATIONS COSTS: I n c l u d e  c o s t s  f o r
3 0 , 0 0 0  l b  o f  f e e d  a n d  l/2 m a n  y e a r  l a b o r .

(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B-58



HATCHERY: CARSON NATIONAL FISH HATCHERY LOCATION CODE: 36

1 . ACTUAL PKODUCTLON:

SPECIES A . POUNDS B.. PEKCENT
SP. CHINOOK 111,800 7 0 . 5
COHO 2 8 , 0 0 0  2 9 . 5

- - - - - - - - - - - - - - - -
TOTAL 1 3 9 , 9 0 0 -e-w

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) = 3 5 4 , 7 0 1 )  l b :  2 . 6  
- FLOW FOKMULA ( Y X L X GPM)- 3 0 2 , 7 0 0  l b :  2 . 2 1  lb/cf
- AGENCY  CRTERIA RANGE (.8 X  VOL)-  109),8OU  l b

and ( 2  x  VOL)= 2 7 4 , 4 0 0  l b

3 . FACTORS CONTROLLING PRODUCTION:
A . POND VOL.: *137,200

i.
B.. WATEK:

I. *X*
100X

I. *X*

-lb/CY

Fish Uildlife

~.ESTIMATED INCKEASED (TOTAL): 96,OUO

$1,810,000.

A



ESTIMATED YKODUCTION INCREASE, CONSTKUCTION COSTS, AND
OPERATIONAL C O S T S  BASED O N  HATCHERY MANAGERS IMPROVEMENT IDEAS

HATCHERY: CARSON NFH LOCATION CODE: 36
PRODUCITON I N C K E A S E :  9 6 , 0 0 0  L B S . NAME FARR/PW

CONSTRUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATOKS
2.START TANKS
3.REARIGN

KACEWAYS lO'XtsO'X3'
PONDS

4 .  HOLDIGN
5,AERATORS
6,BIOFILTERS

B. WATER S Y S T E M :
l.INTAKE (TYEE CKEEK;)
2.PUMPING
3.HETING/

CHILLING -
4.0UTSIDE

PIPlNG
5.REUSE

C . BUILL)INC;S
1.HATCHING
2 .PUMP HOUSE
3.GARAGE
4 SHOP
5.REFRIDGERATION- - -
6.STOKACE
7.RESIDENCE

NUMBER

41)

-

$ 2 5 , 0 0 0

sYoo,oou

----
- -
-

$ 8 5  ,ouo

$4UU,OOO
$25U,UOO

$15U,OUO

-

SUBTOTAL $1,8lO,UlJO

B - 6 0



HATCHERY: FALL KIVEK HATCHERY LOCATION CODE: 37

1 . ACTUAL PRODUCTION:

SPECIES A . POUNDS B.. PEKCENT
KES. TKUUT NO DATA 100

- - - - - - - - - - - - - - - -

TOTAL NO DATA e--e

2 . THERORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C K I T E K I A  RANGE (.8 X  VOL>= 9 6 , 0 0 0  lb

and ( 2  x  VOL) - 240,000 l b

3 . FACTORS CONTROLLING PRODUCTION
A . POND V O L . :  1 2 0 , 0 0 0  CF

1. n e w  f a c i l i t i e s  *x*
B .  WATEK: NO DATA

MODIFICATION COMMENTS: T h i s  h a t c h e r y  p r o d u c e s  e x c l u s i v e l y
r e s i d e n t  t r o u t  f o r  t h e  s p o r t  f i s h e r y .  t h r e e  h i g h  d a m s  a r e
d o w n s t r e a m  o f  THIS f a c i l i t y ; f i s h  p a s s a g e  f a c i l i t i e s  a r e
i n a d e q u a t e  f o r  a n a d r o m o u s salmonid  a d u l t s  t o  r e t u r n  t o  t h i s
f a c i l i t y .  W a t e r  a n d  s p a c e  a r e  a v a i l a b l e  f o r  e x p a n s i o n  p r o j e c t s .
N o n e  r e c o m m e n d e d .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

b-61



HATCHEKY: GOLDENDALE  TROUT HATCHEKY LOCATION CODE:  38

1 . ACTUAL PKODUCTLON:

SPECIES A . POUNDS B.. PEKCENT
KES. TKOUT NO DATA 100

- - - - - - - - - - - - - - - -

TOTAL NO DATA s--M

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  a n d :
-AGENCY CKITEKIA KANGE (.8 X  VOL)= 2 5 , 6 0 0  l b

and (2 X VOL)= 64,001)  lb

3 . FACTOKS CONTKOLLINC PRODUCITON:
A . POND VOL.: 32,000 CF

i. n e w  facilities *x*
B.. WATEK: 4500 GPM

MODIFICATION COMMENTS: Recommended m o d i f i c a t i o n 6  a r e  b a s e d  u p o n
1978 f a c i l i t i e s  r e p o r t  (Gray a n d  osborne, I n c .  P . S . ,  c o n s u l t i n g
e n g i n e e r s ,  Y a k i m a ,  Washington,, 1 9 7 8 )  w h i c h  w o u l d  i n c o r p o r a t e
f a c i l i t i e s  f o r  r e a r i n g  s t e e l h e a d  t r o u t .

4,ESTIMATED  INCREASED PKODUCTION (TOTAL): 27,300 lb

5. ESTIMATED CONSTKUCTION COSTS: $3,500,000

6. ESTIMATED INCREASES IN OPEKATIONS COSTS: I n c l u d e  t h e  c o s t  o f
4 1 , 0 0 0  l b  o f  f e e d  a n d  l/2 m a n  y e a r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d 6
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-62



ESTIMATED PKOIJUCTION INCREASE, CONSTRUCTION COSTS, AND
OPERATIONAL COSTS BASED ON HATCHEKY MANAGEKS IMPROVEMENT IDEAS

HATCHEKY: GOLDENDALE TKOUT LOCATION CODE: 38
PRODUCTION I N C R E A S E :  27,301) LBS.  NAME : FARR/PW

CONSTKUCTION COSTS:
SIZE

A . FACILITIES
l.INCUBATORS
2.START TANKS
3.REARING

4 .
5 .
6 .

KACEWAY
PONDS

HOLDING
AEKATORS
BIOFILTE

‘S

KS

B. WATEK SYSTEMS:
l.INTAKE
2.PUMPINC
3.HEATING/

CHILLING
4.0UTSIDE

PIPING

C . BUILDINGS
l.HATCHINC
2.PUMP HOUSE
3.GARAGE -
4.SHOP
5.REFRIDGERATION
6.STORAGE
7.RESIFENCE

NUMBEK COSTS

-

-

-

-

-

SUBTOTAL $ 3,5OU,OOU
* SEE HATCHEKY SUMMAKY, TAKEN FROM WDG FACILITIES PLAN.

B - 6 3



HATCHEKY: IRRIGON HATCHERY LOCATION CODEl 39

1 . ACTUAL PRODUCTION:

SPECIES
S. STHD

TOTAL

A.  POUNDS B. PERCNET
5730  ?

- - - - - - - - - - - - - - - -

UNKNOWN - - - -

2. THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  a n d :
-DENSITY FOKMULA t.5 x L x VOL.) = 862,400 lb :  3 .85  lb/cf
-FLOW FOKMULA ( F x L x GPM) = 284,900 l b :  1 . 2 7  lb/cf
-AGENCY CKITEKIA KANCE (.8 X VOL) = 179,200 lb

and ( 2  x  VOL) = 448,000 l b

3. FACTORS CONTROLLING PRODUCTION:
A . POND VOL.: 224,000 CF
B. WATEK: 2 4 6 6 3 . 7  G P M

MODIFICATION COMMENTS: T h i s  i s  a  n e w  f a c i l i t y  a n d  w h i l e  a m p l e
l a n d  a n d  a d d i t i o n a l  w a t e r  a r e  a v a i l a b l e , f u r t h e r  e x p a n s i o n  i s  n o t
a n  i s s u e .  T h e  f a c i l i t y  i s  a p p a r e n t l y  n o t  u p  t o  f u l l  p r o d u c t i o n
y e t .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  I t e m

8-64



HATCHERY: KLICKITAT SALMON HATCHERY LOCATION CODE: 40

1 . ACTUAL PRODUCTION:

SPECIES A . POUNDS B. PERCNET
SY. CHINOOK 65,100 3 6 . 9
F .  CHINOOK 5 5 , 1 0 0  3 1 . 3
CUHO 5 5 , 9 0 0  3 1 . 7

- - - - - - - - - - - - - - - -
TOTAL 1 7 6 , 0 0 0 -me-

2 . THEORETICAL P K O D U C T I U N - - b a s e d  o n  e x i s t i n g  f a c i l i t i e s  a n d :
- D E N S I T Y  FORMULA (.5 x L x VOL.) = 6 8 5 , 3 0 0  l b :  2 . 2 7  lb/cf
- F L O W  FOKMULA ( F X L X CPM)  = 65,000 lb: 0.22 lb/cf
- A G E N C Y  C K I T E K I A  KANGE  (.8 X  VOL) = 241,4OU  l b

and ( 2  x VOL)=630,500  l b

3 . FACTORS CUNTKOLLINC PRODUCITON:
A . POND VOL.: “ 3 0 1  , 7 6 0  c f
B,. WATEK: 4 9 7 7 . 6  - 7 9 8 2 . 1  g p m

1. r e u s e :  (100X)
c . F I S H  tiIOMASS

i .  r e a r i n g  d e n s i t y :
-lb/cf 0 . 5 8
-lb/gpm 3 5 . 4

MODIFICATION COMMENTS: N e e d  m o r e  w a t e r  a n d  i t  i s  u n a v a i l a b l e ,
e x c e p t  f r o m  t h e  r i v e r . W a t e r  r e s o u r c e s  a r e  p r e s e n t l y  b e i n g  u s e d
t w i c e  (100% blo r e u s e ) .  N o  e x p a n s i o n  i s  p o s s i b l e .  None
r e c o m m e n d e d .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 6 5

_.__ ---.._ -.----



HATCHEKY: LITTLE WHITE SALMON NFH LOCATION CODE: 41

1 . ACTUAL PKODUCTION:

SPECIES A . P0UNDS B. PEKCENT
SP. CHINOOK 3 2 , 3 0 0  2 6 . 6
F .  CHINOOK 8Y,OUO 7 3 . 4

- - - - - - - - - - - - - - - -
TOTAL 1 2 1 , 3 0 0  - - - -

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  a n d :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  3 6 5 , 4 0 0  lb: 3 . 9  lD/Cf
- FLOW YOKNULA ( F X L X GPM) - 153,700 lb: 1.64 lb/cf
- AGENCY CKITEKIA KANGE ( . 8  X  VOL)- 7 4 , 9 0 0  l b

and  ( 2  x  VOL)= 1 8 7 , 4 0 0  l b

3 . FACTORS CONTKOLLING PKODUCTION:
A . POND VOL.: " 9 3 , 7 1 0  ( 1 0 5 , 9 6 0 )  c f
B.. WATBK: 2 6 2 7 8  g p m
C . FISH BIOMASS:

i . r e a r i n g  d e n s i t y :
-lb/CF 1 . 2 3
- l b / C P M  4 . 6 2

MODIFICATION COMMENTS: A t  c a p a c i t y , n o n e  r e c o m m e n d e d .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

B - 6 6



HATCHEKY: OAK SPRINGS LOCATION CODE: 42

1 . ACTUAL PKODUCTION:

SPECIES
s . STHD

TOTAL

A . POUNDS B . PEKCENT
4 6 , 3 0 0  1 0 0

- - - - - - - - - - - - - - - -

46.3013 w--w

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s  a n d :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  4 1 7 , 9 6 0  l b :  3 . 6  lb/cf
- A""",$  C R I T E R I A  R A N G E  (.B X  VOL)" 9 2 , 8 0 0  l b

( 2  X  VOL)= 2 3 2 , 2 0 0  l b

3 . FACTOKS CONTROLLING PRODUCTION:
A . POND VOL.: *116,100 C F
B. WATEK: NO DATA
C. FISH BIOMASS:

i . r e a r i n g  d e n s i t y :
-lb/CF 0 . 4

MODIFICATION COMMENTS: NONE KECOMMENDED. L a n d  a v a i l a b l e ,
a d d i t i o n a l  w a t e r  q u e s t i o n a b l e  d u e  t o  a g r i c u l t u r a l  i r r i g a t i o n  ( s e e
H a t c h e r y  S u m m a r y ) .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

b-6 7



HATCHERY: KOUND BUTTE LOCATION CODE: 43

1 . ACTUAL PKODUCTION:

SPECIES A . POUNDS B. PEKCENT
SP. CHINOOK 2 7 , 1 0 0  3 5 . 3
S . STHD 4 9 , 7 0 0  6 4 . 7

- - - - - - - - - - - - - - - -

TOTAL 76,800 -w-m

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X  L  X  V O L . ) =  116,200  l b :  3 . 2 3  1  b/cf
- ACENCY C K I T E K I A  K A N G E  (.8 X  VOL)‘= 2 8 , 8 0 0  l b

and ( 2  x  VOL)= 72,801)  l b

3 . FACTORS CONTKOLLINC PKODUCTION:
A . POND V O L . : *36,000 CF
B. WATEK: NO DATA

MODICICATION C O M M E N T S :  N O N E  RECOMMENDED. W a t e r  i s  a v a i l a b l e ,  b u t
s p a c e  i s  l i m i t e d .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e

H - 6 8



HATCHEKY: SPRING CREEK NATIONAL FISH HATCHERY LOCATION CODE: 44

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PERCENT
F . CHINOOK 1 9 4 , 6 0 0

- - - - - - - - - - - - - - - -

TOTAL 194,600 B-B-

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  Y O K M U L A  (.5 X L  X  V O L . ) =  306,100 l b :  1 . 8  lb/cf
- FLOW YOKMULA ( F X L X CPM)= 3 0 , 8 0 0  l b :  0 . 1 8  lb/cf
- AGENCY  CRITERIA RANGE (.8 X VOL)= 1 3 6 , 0 0 0  l b

and ( 2  x  VOL)= 3 4 0 , 0 0 0  l b

3 . FACTOKS CONTKOLLING PKODUCTION:
A . P'OND V O L . :  *170,078 c f
B . WATEK: 2 9 9 5 . 5  g p m

i.enhance q u a l i t y
- t r e a t m e n t  &  r e c i r c . :  (90%)

c . FISH BIOMASS:
i. d e c r e a s e  d e n s i t y :  * X *

-lb/CF: 1 . 1
- l b / C P M :  6 4 . 9

MODIFICATION COMMENTS: P e r h a p s  t h e  c u r r e n t  r e a r i n g  d e n s i t y  i s
t o o  h i g h .  C o n s t r u c t i o n  o f  a  s e t t l i n g  p o n d  t o  t r e a t  w a s t e  w a t e r
p r i o r  t o  r e c i r c u l a t i o n t h r o u g h  f i l t e r  b e d s  a n d  m o d i f i c a t i o n  o f
t h e  S p r i n g  C r e e k  i n t a k e s t r u c t u r e  t o  c o l l e c t  a l l  o f  t h e
a v a i l a b l e  w a t e r .  T h i s  w o u l d  a l l o w  a  d e c r e a s e  i n  d e n s i t y .
P o n d s  s h o u l d  b e  c o v e r e d  t o  d e c r e a s e  b i r d  p r e d a t i o n .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 6 9



HATCHEHY: WARM SPRINGS NATIONAL FISH HATCHEKY LOCATION CODE: 45

1 .

2 .

3 .

ACTUAL PRODUCTION:

SPECIES A . POUNDS B . PEKCENT
SP. CHINOOK 33,700 UNKNOWN
S . STHD 2 , 4 8 2  UNKNOWN

- - - - - - - - - - - - - - - -

TOTAL 3 3 , 7 0 0 -es-

THEUKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
DENSITY F O K M U L A  (.5 X  L  X  V O L . ) =  4 3 5 , 0 0 0  1  b :  3 . 2  Ib/cf
FLOW FORMULA ( F x L x GPM)= 3 6 , 9 0 0  l b :  0 . 2 8  lb/cf
A G E N C Y  C K I T E K I A  RANGE (.8 X  VOL)= 107,100 l b

and ( 2  x  VOL)” 2 6 7 , 7 0 0  l b

FACTOKS CONTROLLING PKODUCTION:
A . POND VOL.: *133,860  ( 1 4 2 , 5 6 3 )  c f

i .  f a c i l i t i e s  n o t  f u l l y  u t i l i z e d  *X*
B . WATER: 3991 g p m

I. i n c r e a s e  a m n t .  a v a i l a b l e :  * X *
ii.enhance q u a l i t y

- t r e a t m e n t  a n d  r e c i r c u l a t i o n  * X *
C . FISH BIOMASS:

i . r e a r i n g  d e n s i t y
- l b / c f :  0 . 2 5
- l b / C P M :  8 . 4

MODIFICATION COMMENTS: P e r h a p s  p r o d u c t i o n  c o u l d  b e  i n c r e a s e d  i f
m o r e  w a t e r  w e r e  a v a i l a b l e .  Recirculation a n d  t e m p e r a t u r e  c o n t r o l
m a y  a l l o w  a  t h r e e  f o l d  i n c r e a s e  i n  p r o d u c t i o n .  S o u r c e s  o f
a d d i t i o n a l  l a n d  a n d  w a t e r  a r e  a v a i l a b l e ,  h o w e v e r ,  e x i s t i n g
f a c i l i t i e s  s h o u l d  b e  f u l l y  u t i l i z e d  b e f o r e  c o s t l y  m o d i f i c a t i o n s
a r e  u n d e r t a k e n .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  i t e m

B - 7 0



HATCHEKY: WILLAKD NATIONAL FISH HATCHERY LOCATION CODE: 46

1 . ACTUAL PRODUCTION:

SPECIES A . POUNDS B . PERCENT
COHO 1 4 7 , 6 0 0  1 0 0

- - - - - - - - - - - - - - - -

TOTAL 1 4 7 , 6 0 0 mm--

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O R M U L A  (.5 X  L  X  V O L . ) -  2 5 4 , 4 0 0  l b :  2 . 6 5  lb/cf
- FLOW FOKMULA ( F X L X GPM)- 1 8 7 , 3 2 7  l b :  1 . 9 5  lb/cf
- A G E N C Y  CRITERIA R A N G E  (.8 X  VOL)=' 7 6 , 8 0 0  l b

and ( 2  x  VOL)= 1 9 2 , 0 0 0  l b

3 . FACTORS CONTKOLLING PKODUCTION:
A . P O N D  V O L . :  *96,000 ( 9 6 , 4 7 2 )  c f
B . WATEK: 2 4 , 4 6 0  g p m

i.enhance  q u a l i t y
- t e m p e r a t u r e :  * X *

C . FISH BIOMASS:
i.. d e c r e a s e  d e n s i t y  * X *
i i . r e a r i n g  d e n s i t y :

- l b / C F :  1 . 5
-lb/GPM: 6 . 0

MODIFICATION COMMENTS: P e r h a p s  d e n s i t i e s  a r e  t o o  h i g h .  P r o d u c t i o n
o f  s p e c i e s  r e a r e d  m a y  b e  e n h a n c e d  b y  e l e v a t i n g  w a t e r  t e m p e r a t u r e s
d u r i n g  w i n t e r  a n d  s p r i n g .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

s - 7 1



HATCHERY: WIZARD FALLS TKOUT HATCHEKY LOCATION CODE: 47

1 . ACTUAL PRODUCITON:

SPECIES A. POUNDS B. PERCNET
KES. TKOUT NO DATA

- - - - - - - - - - - - - - - -
TOTAL NO DATA m-m-

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  CRITERIA RANGE (.8 X  VOL)=  3 0 3 , 2 0 0  l b

and (2 x VOL)= 756,000  l b

3. FACTORS CONTROLLING PKODLJCTION:
A . POND V O L . :  379 ,000  C F
B.. WATEK: NO DATA

MODIFICATION COMMENTS: W i z a r d  F a l l s  T r o u t  H a t c h e r y  p r o d u c e s  n o
a n a d r o m o u s  f i s h .  T h r e e  d a m s  e x i s t  o n  t h e  H e t o l i u s  R i v e r ,  d o w n
r i v e r  f r o m  t h e  f a c i l i t y .  L a n d  i s  a v a i l a b l e  f o r  h a t c h e r y
p r o d u c t i o n :  h o w e v e r  m o s t  o f  t h e  t e n  l a r g e  r a c e w a y s  a d d e d  i n  1 9 7 2
a r e  n o t  u s e d  b e c a u s e  o f  I H N  c o n t a m i n a t i o n , b e l i e v e d  t o  b e  o f  r i v e r
o r i g i n ,  a n d  l i m i t e d  s p r i n g  w a t e r .  NONE RECOMMENDED.

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 7 2



HATCHEKY: CHELAN FALLS/ TROUT HATCHERY LOCATION CODE 48

1 . ACTUAL PKODUCTLON:
SPECIES A . POUNDS B. PERCENT

- - - - - - - - - - - - - - - -

TOTAL N O  DATA

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  N O  D A T A

3. FACTORS CONTROLLING PKODUCTLON:
A . POND VOL.: No  Data
B. WATEK: 4 4 7 5 . 3  g p m

i . r e u s e :  *x*

MODIFICATION COMMENTS: C h e l a n  F a l l s  a n d  C h e l a n  T r o u t  a r e  a  j o i n t
f a c i l i t y  f u n d e d  b y  C h e l a n  C o u n t y  P U D  a s m i t i g a t i o n  f o r  W D F  a n d
WDG. L a n d  i s  a v a i l a b l e  f o r  e x p a n s i o n ;  h o w e v e r ,  s p r i n g  w a t e r
s u p p l i e s  a r e  q u e s t i o n a b l e  d u e t o  g r o u n d  w a t e r  d e m a n d s  b y  l o c a l
o r c h a r d s .  N o  m o d i f i c a t i o n s  a r e  r e c o m m e n d e d .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e .
X A c t i o n  i t e m

n - 7 3



HATCHERY: ENTIAT NATIONAL FISH HATCHERY LOCATION CODE: 49

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PERCENT
SP.  CHINOOK 5 1 , 2 0 0  100

TOTAL 5 1 , 2 0 0 e--w

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  2 3 4 , 3 0 0  l b :  2 . 9  lb/cf
- AGENCY CRITERIA K A N G E  (.8 X  VOL)= 66,800 lb

and (2 x VOL)' 1 6 7 , 4 0 0  l b

3. FACTORS CONTKOLLINC PRODUCTION:
A . POND VOL.: 83688 cf
B. WATEK: N o  d a t a
c . FISH BIOMASS:

i . r e a r i n g  d e n s i t y
-lb/CY:  0 . 6

MODIFICATION COMMENTS: NONE KECOMMENDED. L a n d  i s  a v a i l a b l e ,
h o w e v e r ,  t h e  a v a i l a b i l i t y  o f  a d d i t i o n a l  w a t e r  i s  l i m i t i n g .
G r o u n d w a t e r  d e v e l o p m e n t  i s  n o t  f e a s a b l e , a n d  a d d i t i o n a l  r i v e r
w a t e r  i s  a v a i l a b l e  I n  s p r i n g  o n l y .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

Ii-74



HATCHEKY: LEAVENWOKTH NATIONAL FISH HATCHEKY LOCATION CODE: 50

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT
SP. CHINOOK 1 3 0 , 5 0 0  5 1 . 1
w. STHD 1 2 5 , 0 0 0 4 8 . Y

- - - - - - - - - - - - - - - -
TOTAL 2 5 5 , 5 0 0  - - - -

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X  L  X  V O L . ) =  905,100 l b :  3 . 2  lb/cf
- F L O W  FORMULA ( F X L X GPM)= 2 5 , 6 2 0  l b :  0 . 9  lb/cf
- ACENCY C K I T E K I A  K A N G E  (.8 X  VOL)= 226,100 l b

and ( 2  x  VOL)= 566,8000 1 b

3. FACTORS CONTKOLLING PKODUCTION:
A . POND V O L . : 283,440 c f
B . WATEK: 2 7 8 0 . 3  g p m
C . F I S H  B I O M A S S :

i. r e a r i n g  d e n s i t y
-lb/CF: 0 . 9
-lb/GPM:91.9

MODIFICATION COMMENTS: S p a c e  e x i s t s  f o r  f a c i l i t y  e x p a n s i o n ,
h o w e v e r ,  i t  a p p e a r s  u n l i k e l y  t h a t  e n o u g h  w a t e r  i s  a v a i l a b l e .
T h e o r e t i c a l l y , a n  a d d i t i o n a l  1 0  c f s  o f  g r o u n d  w a t e r  s h o u l d  b e
a v a i l a b l e  t h r o u g h  a d d i t i o n a l  w e l l s ;  a l s o ,  m o r e  r i v e r  w a t e r  i s
a v a i l a b l e  I n  t h e  s p r i n g .  T h o s e  a l t e r n a t i v e s  d o  n o t  p r o v i d e  y e a r
a r r o u n d  s o u r c e s .  NONE RECOMMENDED.

*  V o l u m e  o f  c u r r e n t l y  u s e d  ponds
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 7 5

-



HATCHERY: NACHES TROUT HATCHERY LOCATION CODE:  51A

1 . ACTUAL PKODUCTKON:

SPECIES
s . STHD

A . POUNDS B . PEKCENT
17,100 - -- - - - - - - - - - - - - - - -

TOTAL 1 7 , 1 0 0 -we-

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  FORMULA (.5 X L  X V O L . ) =  2 2 2 , 8 0 0  l b :  3 . 4  lb/cf
- AGENCY-CRITERIA R A N G E  (.8 X  VOL)= 5 4 , 2 0 0  l b

and ( 2  x  VOL)= 1 3 1 , 0 0 0  l b

3. FACTORS CONTKOLLING PKODUCTION:
A . POND VOL.: 6 5 , 5 2 0  c f
B . WATER: No  Data
c . FISH BIOMASS:

i. r e a r i n g  d e n s i t y
-lb/CY: 0 . 2 6

MODIFICATION COMMENTS: N o n e  r e c o m m e n d e d .  L a n d  i s  a v a i l a b l e  a n d
w a t e r  c o u l d  p o s s i b l y  b e  s u p p l i e d  b y  a d d i t i o n a l  w e l l s .

*  V o l u m e  o f  c u r r e n t l y  u s e d  pond6
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 7 b



HATCHERY: NELSON SPRINGS POND LOCATION CODE: 51B

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
S . STHU 14,900

- - - - - - - - - - - - - - - -

TOTAL - 1 4 , 9 0 0 W-B-

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  9 , 2 4 0  l b :  3 . 8 5  lb/cf
- AGENCY CKITEKIA KANGE (.8 X VOL)= 1,900 l b

and ( 2  X  VOL)-  4 , 8 0 0  l b

3 . FACTOKS CONTKOLLING PKODUCTION:
A . POND VOL.: 2,4000 c f
B . WATEK: No  Data
C. FISH BIOMASS:

i .  d e c r e a s e  d e n s i t y :  * X *
i l . r e a r i n g  d e n s i t y

-lb/CF: 6 . 2

MODIFICATION COMMENTS: N o n e  r e c o m m e n d e d .  C u r r e n t  d e n s i t i e s  a r e ,
p e r h a p s ,  t o o  h i g h .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d 6
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 7 1



HATCHEKY: NILE SPRINGS LOCATION CODE:  52

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT

- - - - - - - - - - - - - - - -

TOTAL NO DATA w--w

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  N O  D A T A

3 . FACTOKS CONTKOLLINC PKODUCTION:
A . POND VOL.: NO DATA
B . WATER: 672 .6  GPM

MODIFICATION COMMENTS: NONE RECOMMENDED.

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

S - 7 8



HATCHERY: OMAK TROUT HATCHEKY LOCATION CODE:  53

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B . PEKCENT
KES. TKOUT NO DATA 100

- - - - - - - - - - - - - - - -

TOTAL NO DATA B--w

2 . THEORETIAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  CRITERIA RANGE (.8 X  VOL)=  1 1 , 0 0 0  l b

and  (2 X  VOL)-  2 7 , 6 0 0  l b

3 . FACTORS CONTKOLLING PKODUCTION:
A . POND VOLUME:  13 ,824  c f
B. WATER: 278 CPM

MODIFICATION COMMENTS: N o n e  r e c o m m e n d e d .  N o  a d d i t i o n a l  w a t e r  i s
a v a i l a b l e .  T h e r e  i s  t h e  p o s s i b i l i t y  o f  r e u s i n g  o r  r e c i r c u l a t i n g
t h a t  w h i c h  i s  a v a i l a b l e .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 7 9



HATCHEKY: PKIEST RAPIDS HATCHEKY LOCATION CODE:  54

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
F .  CHINOOK 1 0 6 , 0 0 0  UNKNOWN

- - - - - - - - - - - - - - - -

TOTAL 106,000 -w-B

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) -  3 0 2 , 1 0 0  l b :  1 . 7  lb/cf
- FLOW FORMULA ( F X L X GPM)-  250,200 lb: 1.4 lb/cf
- A G E N C Y  CKiTERIA  K A N G E  (.8 X  VOL)= 1 4 2 , 1 0 0  lb

and ( 2  x  VOL)= 3 5 5 , 4 0 0  l b

3 . FACTOKS CONTKOLLING PKODUCTION:
A . POND VOLUME: *  1 7 7 , 6 8 0  c f
B.. WATEK: 4 9 8 2 0 . 6  g p m

ii.enhance q u a l i t y
- t e m p e r a t u r e :  *x*

C. FISH BIOMASS:
i.. r e a r i n g  d e n s i t y

- l b / C F :  0 . 6
- l b / C P M :  2 1 . 3

MODIFICATION COMMENTS: T h e r e  i s  p e r h a p s  a  n e e d  f o r  a d d i t i o n a l
w e l l  w a t e r  f o r  f i s h  r e a r i n g  a n d  t e m p e r i n g  t h e  t e m p e r a t u r e  o f
r i v e r  w a t e r  u s e d  f o r  h o l d i n g  a d u l t s .  T h i s  w o u l d  r e s u l t  i n  h i g h e r
a d u l t  s u r v i v a l  t o  s p a w n i n g  a n d  u l t i m a t e l y  g r e a t e r  smolt
p r o d u c t i o n .

4,ESTIMATED INCREASED PRODUCTION (TOTAL): 4 0 , 0 0 0  l b

5 . ESTIMATED CONSTRUCTION COSTS: $ 1 5 0 , 0 0 0

6 . ESTIMATED INCREASES IN OPERATIONS COSTS: F u n d s  f o r  6 0 , 0 0 0  l b
o f  f e e d  a n d  l/2 m a n  y e a r  o f  l a b o r .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-80



HATCHEKY: RINGOLD SALMON REARING POND LOCATION CODE: 5 5

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
SP. CHINOOK 111,900 7 4 . 6
F .  C H I N O O K  3 8 , 2 0 0  2 5 . 4

- - - - - - - - - - - - - - - -
TOTAL 1 5 0 , 0 0 0 B--B

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  5,179,000  l b :  2 . 9  lb/cf
- FLOW FORMULA ( F X L X GPM)= 9 6 , 5 0 0  l b :  0 . 0 5  lb/cf
- A G E N C Y  C K I T E K I A  K A N G E  (.8 X  VOL)- 1,437,400  l b

and ( 2  x  VOL)= 3.593.400 l b

3 . FACTORS CONTROLLING PKODUCTION:
A . POND V O L . :  *1,796,700 c f

i,. f a c i l i t i e s  n o t  f u l l y  u t i l i z e d  * X *
B.. WATEK: 1 1 2 5 5 . 6  - 1 3 4 5 2 . 9  g p m

1 . r e u s e :  * x *
C . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-1  b/CF: 0.08
-lb/CPM:13.3

MODIFICATION COMMENTS: N o n e  r e c o m m e n d e d  u n t i l  c u r r e n t  s i t e  i s
f u l l y  u t i l i z e d .  W i t h  t h e  a d d i t i o n a l  w a t e r  r e c e n t l y  a d d e d  t o  t h e
f a c i l i t i e s  t h e  p r o d u c t i o n  c o u l d  b e  i n c r e a s e d .  A d d i t i o n a l  l a n d
a n d  w a t e r  a r e  a v a i l a b l e  f o r  e x p a n s i o n  o f  t h e  s i t e  r e a r i n g
c a p a c i t y .  C o m b i n e d  w i t h  a  r e c i r c u l a t i o n  s y s t e m ,  p r o d u c t i o n  c o u l d
b e  f u r t h e r  i n c r e a s e d .  T h e  w a t e r  s o u r c e  i s  a g r i c u l t u r a l  r e t u r n
f l o w  a n d  s h o u l d  n o t  b e  c o n s i d e r e d  f o r  e g g  h a t c h i n g .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

U-81



HATCHEKY: ROCKY  KEACH HATCHERY LOCATION CODE: 56A

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PERCENT

- - - - - - - - - - - - - - - -

TOTAL NO DATA - - - -

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
* DATA WERE NOT AVAILABLE TO BASE A CALCULATION UPON.

3 . FACTOKS CONTROLLING YKODUCTION:
A . POND VOLUME: NO DATA
B.. WATE K: NO DATA
C . FISH BIOMASS NO: DATA

MODIFICATION COMMENTS: S p a c e  a n d  w a t e r  f r o m  t h e  C o l u m b i a  K i v e r
a r e  a v a i l a b l e  f o r  f a c i l i t y  e x p a n s i o n .  T h e r e  a r e  c u r r e n t l y  p l a n s
t o  d e v e l o p  t h e  r e m a i n i n g  6  c f s  o f  t h e  1 0  c f s  o f  d a m  t o e  d r a i n
w a t e r ,  W a r m  r i v e r  w a t e r  d u r i n g  t h e  s u m m e r  m a y  p r e c l u d e  a t t e m p t s
t o  i n c r e a s e  p r o d u c t i o n .  A v a i l a b l e  r e a r i n g  s p a c e  f o r  i n c r e a s e d
n u m b e r s  o f  f a c i l i t y  p r o d u c e d  f i n g e r l i n g s  i s  l i m i t e d  a t  t h e  T u r t l e
Rock S a t e l l i t e .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 8 2



HATCHERY: TURTLE ROCK SATELLITE LOCATION CODE: 56B

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B.. PEKCENT

- - - - - - - - - - - - - - - -

TOTAL NO DATA -mm-

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C R I T E R I A  R A N G E  (.8 X  VOL)= 8 4 , 4 0 0  l b

and ( 2  x  VOL)- 2 1 1 , 1 0 1 )  l b

3 . FACTOKS CONTROLLING PKODUCTION:
A . POND VOLUME:  105 ,560  c f
B . WATEK: 4 0 3 5 . 9  CPM
C . FISH B I O M A S S :  N O  D A T A

MODIFICATION COMMENTS: L a n d  m a y  b e  a v a i l a b l e ,  b u t  n o t  c e r t a i n
d u e  t o  a  p r o p o s e d  p a r k  s i t e  o n  t h e  i s l a n d .  W a t e r  i s  a v a i l a b l e
f r o m  t h e  r i v e r , a l t h o u g h  t e m p e r a t u r e s  m a y b e  t o o  h i g h  s e a s o n a l l y .
N o n e  r e c o m m e n d e d .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-83

.-__.-. -..__ -.. .--_ - ._--.



HATCHERY: SPOKANE TKOUT HATCHEKY LOCATION CODE:  57

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
RES. TKOUT NO DATA

- - - - - - - - - - - - - - - -

TOTAL NO DATA - - - -

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- AGENCY CKITEKIA KANGE (.8 X VOL)= 3 4 , 8 0 0  l b

and ( 2  X  V O L ) =  87,100 l b

3 . FACTORS CONTKOLLING PRODUCITON:
A . POND VOLUME : 4 3 , 5 3 7  c f
B.. WATEK: 6 5 0 2 . 2  GPM
C . FISH BIOMASS: NO DATA

MODIFICATION COMMENTS: NONE RECOMMENDED. N o  a d d i t i o n a l  w a t e r  i s
a v a i l a b l e .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 8 4



HATCHERY: WASHBUKN ISLAND LOCATION CODE:  58

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B . PERCENT

- - - - - - - - - - - - - - - -

TOTAL NO. DATA -e-e

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
*NO DATA AVAILABLE TO BASE ESTIMATES UPON

3.  FACTORS CONTKOLLINC PRODUCTION:
A . POND VOLUME: N O  DATA

B .  WATEK: NO DATA
c . FISH BIOMASS: NO DATA

MODIFICATION COMMENTS: NONE RECOMMENDED.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

S - 8 5



HATCHEKY: WELLS HATCHEKY L O C A T I O N  CODE: 5 9

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT
SP. CHINOOL 4 3 , 6 0 0  3 u . 7
F. CHI1 NOOK 9 0 0  0 . 6
S .  S T H D  9 7 , 6 0 0  68.7

- - - - - - - - - - - - - - - -
TOTAL 1 4 2 , 1 0 0 -B-w

2 . THEOKETXCAL PRODUCTION--- b a s e d  o n  e x i s t i n g  facilities:
- FLOW FORMULA ( F X L X CPM > = 115,100 l b :

3 . FACTORS CONTROLLING PRODUCTION:
A . POND VOLUME : NO DATA
B.. WATEK: 1 1 8 8 3 . 4  - 14618.8 CPM
C.. FISH BIOMASS:

i .  r e a r i n g  d e n s i t y
- 1  b / C P M  1 2

MODIFICATION COMMENTS: F a c i l i t y  e x p a n s i o n  i s  i n  p r o g r e s s  b a s e d
u p o n  a m p l e  s p a c e  a n d  w a t e r  ( a p p r o x i m a t e l y  1 0 0  c f s ) .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-86



HATCHEKY: WINTHROP NATIONAL FISH HATCHERY LOCATION CODE:  60

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B . PEKCENT
SP. CHINOOK 5 6 , 5 0 0  UNKNOWN
s u . CHINOOK 13,540*(BY1980) UNKNOWN

- - - - - - - - - - - - - - - -

TOTAL 7 0 , 0 4 0 B-w-

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- DENSITY FORMULA (.5 X L X VOL. > = 215,200 l b :  2 . 9  lb/cf
- A G E N C Y  C R I T E K I A  R A N G E  (.8 X  V O L .  )= 5 9 , 4 0 0  l b

and  ( 2  X  V O L .  )= 1 4 8 , 4 0 0  l b

3 . FACTOKS CONTKOLLINC PRODUCTION:
A . POND VOLUME: 7 4 , 2 0 0  c f
B.. WATEK: NO DATA
C . FISH BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/CF 0 . 7 6

MODIFICATION COMMENTS: T h e  W i n t h r o p  s i t e  h a s  a d d i t i o n a l  g r o u n d
w a t e r  a n d  s u r f a c e  w a t e r  p o t e n t i a l s  o f  1 0  c f s  a n d  3 0  c f s
r e s p e c t i v e l y .  T h e  g r o u n d  w a t e r  i s  a b o u t  4 9  d e g r e e s  F  a n d  w o u l d
r e q u i r e  a  l o w  h e a d  l i f t , w h i l e  t h e  a d d i t i o n a l  s u r f a c e  w a t e r  w o u l d
r e q u i r e  a d d i t i o n a l  d i t c h  c a p a c i t y .  T h e  a r e a  b e t w e e n  W i n t h r o p  a n d
T w i s p  i s  a l s o  t h o u g h t  t o  h a v e  g o o d  p o t e n t i a l  f o r  s h a l l o w  a q u i f e r s
w i t h  a b u n d a n t  w a t e r  s u p p l i e s .

N e w  a d u l t  c o l l e c t i o n  a n d  h o l d i n g  f a c i l i t i e s  w e r e  u n d e r
c o n s t r u c t i o n  a t  t h e  t i m e  o f  o u r  v i s i t .  U S F W S  h a d  p l a n s  i n  1 9 8 1
t o  i n c r e a s e  t h e  s t a t i o n ' s  p r o d u c t i o n  o f  s p r i n g  c h i n o o k  b y
c o n s t r u c t i n g  f o u r  1 4 0 '  x  2 5 ' d i r t  r e a r i n g  p o n d s  o p e r a t e d  w i t h
i n f i l t r a t i o n  g a l l e r y  g r o u n d w a t e r  ( F r e d e r i k s e n  e t  a l .  1 9 8 1 ) .  The
W a s h i n g t o n  D e p a r t m e n t  o f  N a t u r a l  H e s o u r c e s  v o i c e d  s o m e  o p o s i t i o n
t o  t h e  p l a n  a t  t h a t  t i m e .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 8 7



HATCHEKY: YAKIMA TKOUT H A T C H R Y LOCATION CODE:  61

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B.. PEKCENT
w. STHD 5 0 0  UNKNOWN
KES. TROUT NO DATA

- - - - - - - - - - - - - - - -

TOTAL *NO RECENT PRODUCTION DUE TO IHN

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C R I T R I A  RANGE (.8 X  VOL)‘= 7 5 , 6 0 0  l b

and (2 x VOL)= 189,100  l b

3 . FACTORS CONTKOLLINC PRODUCTION:
A . POND VOLUME: 9 4 , 6 0 0  c f
u. WATEK: 11138 .6  GPM

MODLFICATION  COMMENTS: C l o s u r e  c o n t e m p l a t e d  d u e  t o  e x t r e m e l y
p o o r  c o n d i t i o n  o f  f a c i l i t y .  A g e n c y  m a y  i n s t e a d  o p t .  f o r  t r a n s f e r
o f  f a c i l i t y  t o  t h e  Y a k l m a  I n d i a n  T r i b e .  S e e  t h e  h a t c h e r y  s u m m a r y
f o r  d e t a i l s  o f  h a t c h e r y  c o n d i t i o n .  M a i n t a i n i n g  w a t e r  q u a l i t y  i s
a  p r o b l e m .  N o  q u a l i t y  w a t e r  a v a i l a b l e . T h e  p r e s e n t  p r a c t i c e  o f
p r o d u c i n g  n o n - s a l m o n i d  s p e c i e s  m a y  i n t r o d u c e  n e w  d i s e a s e s  a n d
o t h e r  p r o b l e m s .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

K-88



HATCHEKY: DWORSHAK NATIONAL FISH HATCHEKY LOCATION CODE:  62

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT
SP.. CHINOOK 109,337*
S . STHD 3 1 4 , 7 0 0

(* BY 1 9 8 1 )  TOTAL 314,700 s--w

2 . THEOKETICAL PROSUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X L X  V O L . ) =  1,105,300  l b :  3 . 5  lb/cf
- F L O W  FORMULA ( F X L X GPIl)= 6 1 4 , 5 0 0  l b :  1 b/cf
- AGENCY CKITEKIA KANCE (.8 X VOL)-' 2 5 2 , 6 0 0  l b

and  ( 2  x  VOL)= 6 3 1 , 6 0 0  l b

3 . FACTORS CONTKOLLINC PKODUCTION:
A . POND VOL.: " 3 1 5 , 7 9 2  ( 3 7 3 , 5 4 2 )  c f
B.. WATEK: 6 0 , 5 8 8  g p m

i.. e n h a n c e  q u a l i t y
- t r e a t m e n t  a n d  r e c i r c u l a t i o n  --90X

c . FISH BIOMASS:
i.. d e c r e a s e  d e n s i t y  * X *
i i . r e a r i n g  d e n s i t y

-lb/CF 1
-lb/GYM  5 . 2

MODIFICATION COMMENTS: NONE RECOMMENDED.

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

U-89



HATCHERY: EAGLE HATCHEKY (IDAHO FISH AND GAME) LOCATION CODE: 63

1 . ACTUAL PRODUCTION;
SPECIES A . POUNDS B. PERCENT
KES. TROUT NO DATA

- - - - - - - - - - - - - - - -

TOTAL NO DATA -s-w

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C K I T E K I A  RANGE (.8 X  VOL)= 4 2 , 2 0 0  l b

a n d  (2 x VOL)= 1 0 5 , 4 0 0  l b

3 . FACTORS CONTROLLING PRODUCTION:
A . POND VOL.: 5 2 , 7 2 0  c f
B.. WATEK: 8 8 3 . 4  g p m

i.. i n c r e a s e  a m n t .  a v a i l a b l e :  "X"

MODIFICATION COMMENTS: T h e s e  f a c i l i t i e s  a r e  n e a r  c a p a c i t y  t r o u t
p r o d u c t i o n .  K e m o d e l i n g  w i t h  a d d i t i o n s  t o  t h e  racewys i s  n e e d e d .
I d a h o  F i s h  a n d  C a m e  o w n s  a m p l e  l a n d  f o r  e x p a n s i o n ,  b u t  w a t e r
a v a i l a b i l i t y  a n d  q u a l i t y  a r e  m a j o r  o b s t a c l e s  t o  i n c r e a s e d
p r o d u c t i o n .  NONE RECOMMENDED.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X  A c t i o n  i t e m



HATCHERY: HACERMAN NATIONAL FISH HATCHEKY LOCATION CODE:  64

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
SP.  CHINOOK 7 , 6 1 0 N / A
F. CHINOOK l-3, 5 78 N / A
S. STHD 1 3 5 , 6 2 9 N/A

- - - - - - - - - - - - - - - -
TOTAL 1 8 3 , 7 0 0 - - - -

*  S p . C h i n o o k  p r o d u c e d  f o r  B Y 8 2 ; F . C h i n o o k  p r o d u c e d  f o r  B Y 8 1 ;
S.Sthd p r o d u c e d  f o r  BY79-BY82.

2 . THEUKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
* SEE COMMENTS IN MODIFICATIONS SECTION

3 . FACTORS CONTROLLING PKODUCTION:
A . POND VOLUME: NO DATA
B.. WATEK: 3 1 5 2 4 . 7 - 3 9 5 0 6 . 1  GPM

MODIFICATION COMMENTS: T h e s e  f a c i l i t i e s  w e r e  r e c e n t l y  e x p a n d e d
a n d  t h e r e  i s  a  n e e d  f o r  t i m e  t o  e v a l u a t e  t h e  p r o d u c t i o n  p o t e n t i a l
o f  t h e  s i t e .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-91



HATCHERY: HACERMAN STATE HATCHEKY LOCATION CODE:  65

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B.. PEKCENT
F. CHINOOK 9 , 2 0 0  UNKNOWN
COHO 5 , 2 0 0  UNKNOWN
KES. TKOUT NO DATA

- - - - - - - - - - - - - - - -

TOTAL NO DATA - - - -

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- AGENCY  C K I T E K I A  K A N G E  (.8 X  VOL)= 450,900 1 b

and ( 2  x  VOL>= 1,127,400  l b

3 .  FACTORS CONTROLLING PRODCUTION:
A . POND VOLUME: 563,680  c f
B. WATER: 39013 .5  CPM

i .  i n c r e a s e  a m n t .  a v a i l a b l e :  * X *

MODIFICATION COMMENTS: T h i s  s i t e  h a s  l a n d  a v a i l a b l e ,  h o w e v e r
w a t e r  i s  l i m i t i n g .  P e r h a p s  w a t e r  c o u l d  b e  r e u s e d  o r  r e c i r c u l a t e d
a n d  t e m p e r e d .  T h e  f a c i l i t y  c o u l d  u s e  a  t o t a l  r e h a b i l i t a t i o n .

* V o l u m e  of c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  I t e m

B-92



HATCHEKY: HAYDEN CREEK LOCATION CODE:  66  NAME: PMW

1 . ACTUAL PKOOUCTION:
SPECIES A . POUNDS B.. PEKCENT

- - - - - - - - - - - - - - - -

TOTAL H a t c h e r y  N o - L o n g e r  i n  P r o d u c t i o n

2 . THEORETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  CRITERIA RANGE (.8 X  VOL>'= 489,700 l b

and ( 2  x  VOL)= 1,224,490  l b

3 . FACTOKS CONTKOLLING PRODUCTIONl
A . POND VOLUME: 6 1 2 , 1 7 6  c f
B. WATEK: 3 5 8 7 . 4  g p m

MODIFICATION COMMENTS: P r o b l e m s  w i t h  t h e  l o c a t i o n  o f  f a c i l i t y
m a k e  i m p r o v e m e n t s  o f  d u b i o u s  v a l u e .  N e e d  s o l u t i o n  t o  L e m h i  K i v e r
w a t e r  r i g h t s  i s s u e s . N o n e  r e c o m m e n d e d  a t  p r e s e n t .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 9 3



HATCHERY: KOOSKIA NATIONAL FISH HATCHEKY LOCATION CODE:  67

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B . PEKCENT
SP. CHINOOK 2 2 , 1 0 0  5 5 . 8
s .  STHD 1 7 , 5 0 0  4 4 . 2 -

- - - - - - - - - - - - - - - -
TOTAL 3 9 , 6 0 0 -w-m

2 . THEOKETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  99,100  l b :  3 . 1 5  lb/cf
- FLOW FOKMULA ( F X L X CPM>= 134,000 lb: 4.3 lb/cf
- ACENCY C K I T E K I A  K A N G E  (.8 X  VOL)= 2 5 , 1 0 0  lb

and ( 2  x  VOL)= 6 2 , 8 0 0  l b

3 .  F A C T O K S  CONTROLLIGN PRODUCTION:
A . POND VOLUME: 3 1 , 4 2 2  c f  *; 3 6 , 1 5 8  c f  **
B. WATEK: 15.695.1 g p m

i.. e n h a n c e  q u a l i t y
- t r e a t m e n t  C r e c i r c . :  90x

c . FISH BIOMASS:
i.. d e c r e a s e  d e n s i t y  * X *
i i . r e a r i n g  d e n s i t y

-lb/CF 1 . 3
- l b / C P M  2 . 5

MODIFICATION COMMENTS: T w e l v e  a c r e s  o f  l a n d  a r e  a v a i l a b l e  f o r
f a c i l i t i e s  e x p a n s i o n .  A d d i t i o n a l  r e a r i n g  c a p a c i t y  i s  l i m i t e d
b y  t h e  a v a i l a b l e  w a t e r  s u p p l y  a n d  a t  p r e s e n t  t h e  s u p p l y  o f  w a t e r
is i n a d e q u a t e  t o  p r o v i d e  f o r  a d d i t i o n a l  r e a r i n g  c a p a c i t y .
*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
** V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 9 4



HATCHEKY: LOOKINGCLASS HATCHEKY L O C A T I O N  CODE: 6 8

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B . PEKCENT

- - - - - - - - - - - - - - - -

TOTAL N e w  F a c i l i t y

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- AGENCY CKITEKIA KANGE (.8 X VOL)= 4 3 , 2 0 0  l b

and ( 2  x  VOL>= 1 0 8 , 0 0 0  l b

3 . FACTORS CONTKOLLING PKODUCTION:
A . POND VOL.: 5 4 , 0 0 0  c f
B.. WATEK: 2 2 4 2 1 . 5  g p m

MODIFICATION COMMENTS: NONE KECOMMENDED, NEW FACILITY.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

u - 9 5

-



HATCHERY : LYONS FEKKY SALMON HATCHEKY LOCATION CODE:  69

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PEKCENT
S P . CHINOOK NO DATA
COHO NO DATA

- - - - - - - - - - - - - - - -

TOTAL N e w  F a c i l i t y - - - -

2 . THEORETICAL PKODUCTION - - b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- AGENCY CRITERIA K A N G E  (.8 X  VOL)'=  1 2 6 , 4 0 0  l b

and  ( 2  x  VOL)= 3 1 6 , 0 0 0  l b

3 . FACTOKS CONTKOLLING PKODUCTION:
A . POND VOLUME: 1 5 8 , 0 0 0  c f
B. WATER: 19.282.5  g p m

MODIFICATION COMMENTS: T h i s  i s  a  r e c e n t l y  c o n s t r u c t e d  facility.
A n y  e x p a n s i o n  s h o u l d  w a i t  u n t i l  t h e  p r o d u c t i v i t y  o f  t h e  s t a t i o n
c a n  b e  e s t a b l i s h e d .  E x p a n s i o n  p r o s p e c t s  d e p e n d  o n  t h e
a v a i l a b i l i t y  o f  a d d i t i o n a l  l a n d  a n d  w a t e r .  NONE RECOMMENDED.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 9 6



HATCHERY: MCCALL HATCHERY L O C A T I O N  CODE: 70

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B . PERCENT
SP.  CHINOOK 1 0 , 0 3 4  UNKNOWN
su. CHINO0K 5,850 UNKNOWN
KES. TROUT NO DATA

- - - - - - - - - - - - - - - -

TOTLA NO DATA ---a

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  CRITERIA K A N G E  (.8 X  VOL)= 5 1 , 2 0 0  l b

and ( 2  x  VOL)- 128,000 l b

3 . FACTOKS CONTROLLING PRODUCTION;
A . POND VOLUME: 64,000 cf
B. WATEK: 8 9 6 8 . 6  CPM

MODIFICATION COMMENTS: NONE RECOMMENED> A d d i t i o n a l  f a c i l i t i e s
f o r  s u m m e r  c h i n o o k  were p l a n n e d  f o r  i n  t h e  L o w e r  S n a k e  R i v e r
C o m p e n s a t i o n  P l a n .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 9 7



HATCHERY: NIACAKA SPKINCS HATCHERY LOCATION CODE:  71

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B . PERCENT
S . STHD 1 8 1 , 1 5 0  100

- - - - - - - - - - - - - - - -

TOTAL 181,150 - - - -

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- ACENCY CRITERIA RANGE (.8 X VOL)= 128,800 l b

and ( 2  X  VOL>= 3 2 2 , 0 0 0  l b

3 . FACTORS CONTROLLING PRODUCTION:
A . POND VOLUME: 1 6 1 , 0 0 0  c f
B.. WATEK: 5 9 1 9 2 . 8  GPM
C. F I S H  BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/CF 1 . 1 3
-1 b/GYP1 3.06

MODIFIATION  COMMENTS: NONE RECOMMENDNDENDED  W a t e r  i s  l i m i t i n g  a s
t h e r e  i s  e x t r e m e  c o m p e t i t i o n f o r  w a t e r  r i g h t s  ( a l l  a v a i l a b l e
w a t e r  i s  t i e d  u p , i n c l u d i n g  h a t c h e r y  w a s t e  w a t e r ) .

*  Volume o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-Y8



HATCHERY: OXBOW (IDAHO FISH AND GAME) LOCATION CODE:  72

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PEKCENT
S . STHl) N/A

- - - - - - - - - - - - - - - -

TOTAL TKAP AND RELEASE SITE - - - -

2 .  THEORETICAL PRODUCTION--b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  CRITERIA R A N G E  (.8 X  VOL)= 4 7 , 3 0 0  l b

and ( 2  x  VOL)= 1 1 8 , 3 0 0  l b

3 . FACTOKS CONTKOLLING PRODUCTION:
A . POND VOLUME: 5 9 , 1 4 8  c f
B. WATEK: 8 0 2 6 . 9  g p m

MODlFICATION  COMMENTS: I n c r e a s e  a n d  i m p r o v e  a d u l t  h o l d i n g
f a c i l i t i e s .  T h i s  is p r e s e n t l y  a  a d u l t  t r a p  a n d  j u v e n i l e  r e l e a s e
s l t e .  S p a c e  i s  l i m i t e d .  N o n e  r e c o m m e n d e d .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

n - 9 9

_______.  ~.- ___. - __~._ -.



HATCHEKY: PAHSIMEROL HATCHEKY LOCATION CODE:  73

1 . ACTUAL PRODUCTION:
SPECIES A . POUNDS B. PERCENT
S.CHINOOK 622 3 . 0
SP. CHINOOK 1 9 , 9 0 0  9 7 . 0

- - - - - - - - - - - - - - - -
TOTAL 20,522* - - - -

* N o t e :  BY1981 r e l e a s e  o n l y

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- AGENCY C K I T E K I A  K A N C E  (.8 X  VOL)= 1 2 5 , 0 0 0  1b

and ( 2  x  VOL>= 3 1 3 , 0 0 0  lb

3 . FACTORS CONTROLLING PRODUCTION:
A . POND V O L U M E :  1 5 6 , 5 6 5  c f
B. WATER: 38565 g p m  C . FISH BIOMASS:

MODIFlCATION  COMMENTS: E x p a n s i o n  i s  l i m i t e d  b y .  I d a h o  P o w e r
i n t e n d s  t o  i n c r e a s e  p r o d u c t i o n  a s  n e e d e d .  F a c i l i t y  i s  u s e d  a s  a n
a d u l t  t r a p , c o l l e c t i o n  a n d  s p a w n i n g  f a c i l i t y  f o r  S u m m e r
S t e e l h e a d , S u m m e r  C h i n o o k  a n d  S p r i n g  C h i n o o k .  S t e e l h e a d  a r e
h a t c h e d  a n d  t r a n s f e r e d  t o  N i a g a r a ,  Hagerman  NPH, a n d  Buhl
f a c i l i t i e s  f o r  r e a r i n g , t h e n  r e t u r n e d  t o  b e  p l a n t e d  a s  s m o l t s .
C h i n o o k  a r e  r e a r e d  a n d  r e l e a s e d  a s  s m o l t s .  N o n e  r e c o m m e n d e d .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-100



HATCHEKY: RAPID  HATCHERY LOCATION CODE:  74

ACTUAL 
SPECIES A . POUNDS B. PERCENT
SP. CHINOOK UNKNOWN

- - - - - - - - - - - - - - - -

TOTAL N o  data B--w

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- ACENCY  C K I T E K I A  K A N C E  (.8 X  VOL>= 2 5 6 , 0 0 0  1  b

and  ( 2  x  VOL)= 6 4 0 , 0 0 0  1 b

3 . FACTORS CONTROLLING PKODUCTION:
A . POND VOLUME:  320 ,000  c f
B.. WATEK: 23,318.4 g p m

MODIFICATION COMMENTS: I n c r e a s e s  I n  p r o d u c t i o n  a r  p r o b a b l y
l i m i t e d  b y  t h e  a v a i l a b i l i t y  o f  e g g s .  S p r i n g  c h i n o o k  a d u l t
s u r v i v a l  i s  c r i t i c a l l y  l o w  a n d  i n c r e a s e d  e f f o r t s  m u s t b e  m a d e  t o
i m p r o v e  t h e i r  s u r v i v a l  t o  s p a w n i n g .  T h i s  m a y  b e  a c c o m p l i s h e d  b y
u s e  o f  m e d i c a t i o n , h o r m o n e  t r e a t m e n t s  o r  i m p r o v e d  h a n d l i n g
m e t h o d s  a n d  f a c i l i t i e s .  S p a c e  f o r  e x p a n s i o n  i s  l i m i t e d .
F a c i l i t i e s  a r e  n o t  p r e s e n t l y  p r o d u c i n g  t o  c a p a c i t y  b e c a u s e  o f  t h e
a b o v e  m e n t i o n e d  e g g  s h o r t a g e .  N o n e  recommeded.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

b - 1 0 1



HATCHERY:

POUNDS PEKCENT
NOOK 12,8OO

- - - - - - - - - - - - - - - -

TOTAL 1 2 , 8 0 0 -m-e

2 . THEORETICAL PRODUCTION-- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C K I T E K I A  RANGE ( . I (  X VOL)= 3 4 4 , 1 0 0  l b

and ( 2  x  VOL)= 8 6 0 , 2 0 0  1  b

3 . FACTORS CONTROLLING PRODUCTION:
A . POND VOLUME: 430,lOO cf
B . WATEK: 6,726.5 g p m
c . FISH BIOMASS:

1. r e a r i n g  d e n s i t y
-lb/CF 0 . 0 3
- l b / C P M  1 . 9

MODIFICATION COMMENTS: I f  t h e  a m o u n t  o f  w a t e r  s h o w n  o n  p e r m i t
( 7 , 7 2 6  gpm) i s  a v a i l a b l e  d u r i n g  t h e  r e a r i n g  p e r i o d ,  p r o d u c t i o n
c a n  b e  i n c r e a s e d  b y  24,OOO  l b  b y  s i m p l y  i n c r e a s i n g  d e n s i t y  a n d
s u p p l e m e n t a l  f o o d .

4 .ESTIMATED INCREASED PRODUCTION (TOTAL): 24,000  lbs.

5 . ESTIMATED INCREASES IN OPERATIONS COSTS: 3 6 , 0 0 0  l b  f e e d

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( > V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 1 0 2



HATCHERY: SAWTOOTH HATCHERY LOCATION CODE:  76

1 . ACTUAL PKODUCTION:
SPECIES A .  POUNDS B.. PEKCENT
SP.. CHINOOK 1 4 9 , 0 0 0  1 0 0

- - - - - - - - - - - - - - - -

PKODUCTION.
TOTAL *NEW FACILITY, FIGURES AKE PLANNED

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
*  NEW FACILITIES, N/A

3 . FACTOKS CONTKOLLINC PKODUCTION:
A . POND VOLUME: NO DATA
B. WATER: NO DATA
C . FISH BIOMASS: NO DATA

MODIFICATION COMMENTS: N/A NEW FACILITIES UNDER LOWER SNAKE
COMPENSATION PLAN.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-103



HATCHERY: TUCANNON LOCATION CODE: 77 NAME: PMW

1 . ACTUAL PRODUCTION: SPECIES A . POUNDS B . PEKCENT
SP. CHINOOK NO DATA
F. CHINOOK NO DATA UNKNOWN
S . STHD 6 , 4 9 7  UNKNOWN

- - - - - - - - - - - - - - - -

TOTAL NO DATA e--e

2. THEORETICAL PRODUCITON--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  CRITERIA RANGE (.8 X  VOL)= 246,200 l b

and ( 2  x  VOL>= 6 1 5 , 6 0 0  l b

3.. FACTORS CONTKOLLING PRODUCTION:
A . P O N D  VOLUME: 307,786 c f
b. WATER: 33,632.3 - 40,358.7 g p m

MODIFICATION COMMENTS: L a n d  a n d  w a t e r  a r e  a v a i l a b l e  f o r
e x p a n s i o n .  E x p a n s i o n  p l a n s  a r e  u n d e r w a y  a s  p a r t  o f
t h e  L o w e r  S n a k e  C o m p e n s a t i o n  P l a n .  N o n e  r e c o m m e n d e d .

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B-104



HATCHEKY: WALLOWA  HATCHEKY LOCATION CODE: 18A

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT
SP.. CHINOOK NO DATA
S . STHD NO DATA

- - - - - - - - - - - - - - - -
TOTAL *NEW FACILITY, NO DATA - - - -

2 . THEORETICAL PRODUCITON--- b a s e d  o n  existing f a c i l i t i e s :
PRODUCITON

3 . FACTORS CONTKOLLINC 
A . POND VOLUME:  110 ,257  c f

WATER:

MODIFICATION COMMENTS: NONE RECOMMENDED. E x p a n s i o n  u n d e r  T H E
A

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( 1 V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 1 0 5



HATCHERY: IMNAHA TRAPPING SATELLITE LOCATION CODE: 786

1 . ACTUAL PKODUCTION:
SYECIES A . POUNDS B . PEKCENT

- - - - - - - - - - - - - - - -

TOTAL *N/A TRAP, ACLIMATION, KELEASE FACILITY

2 . THEORETICAL PRODUCITON--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
*  N / A

3 . FACTORS CONTKOLLING PKODUCTION:
* NO DATA

MODIFICATION COMMENTS: NONE RECOMMENDED.

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
(  )  V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X



HATCHEKY: L Y O N S  FEKKY  TROUT LOCATION CODE: 79

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B.. PEKCENT
s . STHD 1 0 7 , 1 0 0  100

- - - - - - - - - - - - - - - -

TOTAL 107,100 -e-B

2 .  THEORETICAL PRODUCTION--b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- D E N S I T Y  F O K M U L A  (.5 X  L  X  V O L . ) =  5 2 7 , 0 6 2  Ib: 3 . 7  lb/cf
- FLOW FOKMULA ( F X L X CPM)= 4 4 9 , 3 5 8  l b :  3 . 4  lb/cf
- A G E N C Y  C K I T E K I A  RANGE (.8 X  VOL)- 1 1 2 , 4 0 0  l b

and ( 2  x  VOL)= 2 8 1 , 1 0 0  l b

3 . FACTOKS CONTKOLLING PKODUCTION:
A . P O N D  VOLUME: 1 4 0 , 5 5 0  c f
B.. WATEK: 3 9 , 9 4 3  g p m
c . F I S H  BIOMASS:

i.. r e a r i n g  d e n s i t y
-lb/CF 0 . 7 6
- l b / C P M  2 . 7

MODIFICATION COMMENTS: N e w  f a c i l i t i e s  a r e  p l a n n e d  f o r  u n d e r  t h e
L o w e r  S n a k e  C o m p e n s a t i o n  P l a n .  N o n e  r e c o m m e n d e d ;

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

H-107



HATCHERY: RINGOLD S P R I N G S  STEELHEAD  POND LOCATION CODE: 80

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B. PERCENT
s . STHD 35,798 100

- - - - - - - - - - - - - - - -
TOTAL 3 5 , 7 9 8 - - - -

2 . THEORETICAL PRODUCTION--- b a s e d  o n  e x i s t i n g  f a c i l i t i e s :
- A G E N C Y  C K I T E K I A  R A N G E  (.8 X  VOL)'  1,338,200 l b

and ( 2  x  VOL)= 3,345,400 l b

3 . PACTOKS CONTKOLLING PRODUCTION:
A . POND VOLUME: 1,672,704  c f
B.. WATER: 2 6 9 0 . 6  GPM
c . F I S H  BIOMASS:

i.. i n c r e a s e  d e n s i t y  * x *
i i . r e a r i n g  d e n s i t y

-lb/CF 0 . 0 2
-1 b/Cl’14 1 3 . 3

MODIFICATION COMMENTS:J U n d e r  t h e  c i r c u m s t a n c e s ,  t h i s  f a c i l i t y
s h o u l d  b e  c a p a b l e  o f  c o n s i d e r a b l y  g r e a t e r  p r o d u c t i o n  o f
a n a d r o m o u s  s a l m o n i d s  w i t h  a n  i n c r e a s e  i n  w a t e r .  T h e  w a t e r  i s
a v a i l a b l e .  B e c a u s e  o f  t h e  l o c a t i o n  o f  t h e  f a c i l i t y ,  a n d  t h e
s e a s o n a l  e x t r e m e s  i n  t e m p e r a t u r e , w e  r e c o m m e n d  a  d o u b l i n g  o f  t h e
p r o d u c t i o n .  T h i s  w i l l  a l l o w  a n  e v a l u a t i o n  o f  c a p a c i t y .

4.ESTIMATED INCREASED PRODUCTION (TOTAL): 4 0 , 0 0 0  l b

5 . ESTIMATED CONSTRUCTION COSTS: $ 1 2 0 , 0 0 0

6 . ESTIMATED INCKEASES IN OPERATIONS COSTS:  F u n d i n g  f o r  6 0 , 0 0 0
l b .  o f  f e e d  a n d  l/2 m a n  y e a r  l a b o r .

* V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( ) V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 1 0 8



HATCHERY: LITTLE SHEEP TKAPPINC SATELLITE LOCATION CODE: 81

1 . ACTUAL PKODUCTION:
SPECIES A . POUNDS B . PERCENT

- - - - - - - - - - - - - - - -

TOTAL N / A  *  F A C I L I T Y  I S  A  TRAPPING,
ACCLIMATION, A N D  RELEASE S I T E .

2 . THEORECTICAL PRODUCITON--
* N / A

b a s e d  o n  e x i s t i n g  F a c i l i t i e s :

3 . FACTORS CONTROLLING PRODUCITON:
A . POND VOLUME: NO DATA
B.. WATEK: NO DATA

MODIFICATION COMMENTS: M o d i f i c a t i o n s  t o  t h i s  f a c i l i t y  w i l l  b e
u n d e r t a k e n  a s  p a r t  o f  t h e  L o w e r  S n a k e  C o m p e n s a t i o n  P l a n .  N O
RECOMMENDATIONS.

*  V o l u m e  o f  c u r r e n t l y  u s e d  p o n d s
( 1 V o l u m e  o f  t o t a l  a v a i l a b l e  p o n d  s p a c e
X A c t i o n  i t e m

B - 1 0 9
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