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APPENDIX H 
Part 1 

Reservoirs 

Frequency of end-of-period elevation changes from the No-Action alternative 
greater than five feet for the contract years 1991, 1993, 1995, 1997, 2001, 
and 2005. (Libby, Hungry Horse, Grand Coulee, and Dworshak). 

Additional reservoir elevation data can be found in Appendix G. 

Additional resident fish information on Cumulative Effects can be found in 
Appendix L and on the Sensitivity Studies in Appendix M. 

A,."'IXBAARO -

AlvIXA 1 AR 0 -

I~IXA2ARO -

STUDY KEY 

No-Action Alternative (also referred to as the base case on some 
tables). 

Proposed Alternative used as an opportunity resource. 

Proposed Alternative used as a firm resource. 
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FP.[OUEIICY OF Elm OF rERiC~ r.1' ~ ERVO rn ELE VA TJOIf 10,12 F1~IDAY, DECEIIBER 6, 1989 
UIl\tlGES FRtlll B{,SE CA~:I' r.1 :FI, II'R 'IIIAII 5 FI'E r 1%) 

II UtI '; EY 11 01( :';1' 

n~~ CO~~R nCT SErf OCT 1I0V DEC JAIl FEB II AH AP I "F2 IWx' JIM: JIJLY I,G I AG2 

1+ 1 -1 1. 1 -1 1+/-) 1+1-) 1+1- ) 1+1- ) 1+ 1- 1 1. 1- ) 1+1- 1 1+ 1-1 1+ 1- 1 1+ 1 -) 1+ 1- 1 1+ / - ) 
AIlXUAARO 199 1 010 010 010 010 01 0 010 % 010 % % 0 / 1) 0 / 0 0 / 0 0 / 0 
AIIXAIARO 19 91 0 .51 0 . 0 0 .51 0.0 0.51 0.0 1 . 01 0.0 1 .51 0 . 0 1 . 51 0 . 0 1. 51 0 . 0 1.51 0 . 5 1 . 51 0.5 0 .51 0.0 1 . 01 0 . 0 1 . 01 0 . 5 1 .01 1 . 0 0 . 51 1.0 
nlXA2ARO 19 91 1~ .51 3 . 0 14 .51 3 . 0 1~.01 3 .5 15.01 3.5 17 . 01 3 . 0 16 . 01 1 .5 20 .51 2. 0 2 1 .51 2. 0 19.01 2 .0 10 .51 1 . 0 10 . 0/ 0 .5 9 . 01 1.0 12 . 01 1 . 0 11 .51 2 . 0 

All XJ'. AARO 19 93 010 0 / 0 010 010 01 0 010 010 010 010 010 010 010 010 0 10 
MI XilARO 1993 1 . 51 0 . 0 1 .51 0 . 0 1 . 51 0 . 0 1 . 51 0 . 0 2.01 0.0 3.01 0 . 5 3.01 1 . 0 5. 01 1 . 0 2 .51 1 . 0 2 . 01 0 . 5 2.01 0 . 0 1 . 51 0 . 0 I . S I 0 . 5 10 .51 0 . 5 
l11 XA2ARO 1993 10 . 0/ 11 .5 10. 5/ 10 .5 10 . 01 9.0 10.01 6 . 0 9. 5/ 4 . 5 10 . 01 3.0 11 .01 1 .0 11.51 1 . 0 10 .51 0 .5 8 .51 0.0 11 . 51 0 . 0 11 . 01 0 .0 12. 01 0.0 17.01 0 . 0 

MIXUA ARO 19 95 01 0 010 01 0 010 010 010 % 01 0 010 0/ 0 010 010 0/ 0 010 
AII XAIARO 19 95 32. 01 1 . 0 33.51 1 . 0 34.01 1.0 34.51 1.0 25.51 1 . 0 20 . 01 1 . 0 17 .51 0 .5 20. 01 0 . 5 16 . 01 0 . 5 14 . 01 0 . 0 12.01 0 . 5 10 . 51 0 . 5 9 . 51 0 . 5 17 . 51 0.5 
lII XA2AP.O 1995 3 1 . 01 2.0 3 1 . 01 2 .0 29.51 2.0 29.01 2.0 25 . 51 1.5 22.01 1 .5 2~.51 1. 5 27.51 1 . 5 26. 01 1.5 21.01 1.5 2 1. 51 1.0 20.01 1.0 22.51 1 . 0 25. 01 0.5 

AII>mAA RO 1997 010 010 010 010 010 01 0 010 010 01 0 % 010 010 010 010 
All XilAHO 19 97 2~ . 0 1 1 . 0 25. 01 1 . 0 25.01 0 .5 25.51 0 .5 18 . 01 0 . 5 13.01 0 . 0 10 . 01 0 .5 10.01 0 . 5 6 .01 1.0 6 . 51 1 . 0 7 . 51 1 . 0 8 . 01 0.5 9 .51 0 . 5 12. 01 0.5 
lW:A2ARO 19 97 26. 01 0.5 26.01 0.5 26.01 0 . 5 25.51 0 .5 21. 51 0 .5 17 . 01 0 .5 17 . 01 0. 5 113.01 0.5 16 .51 0 . 5 16 . 0/ 0 . 5 20 .51 0 . 5 20 . 01 0 .5 20 .01 0 . 5 2'1.0 1 1.0 

AI1X8AAllO 2001 010 010 010 010 010 010 % 010 010 0 10 010 0/ 0 010 010 
AII XAIARO 2001 25.01 0.0 24 . 51 0 . 0 24 . 51 0.0 24.01 0.0 22.01 0 . 0 17 .51 0 . 0 10 . 01 0 . 0 9 . UI 0 . 0 7.51 0 . 0 6 . 51 0 . 0 6.0 1 0 . 0 7 . 01 0 . 0 7 . 01 0 . 0 10.5/ 0 . 0 
l11XA2ARO 2001 23.01 1 . 0 23 .51 1 . 0 22.51 1 .0 23.01 1 . 0 21. 51 1.0 18.51 0.5 17 .51 1 .0 18 .51 0 .5 18 .51 0.5 14.51 0 . 5 15.51 0.5 15 . 01 0 . 5 16 .51 0.0 18. 51 0.0 

AIlXUAARO 2005 0/0 01 0 010 010 010 010 0 / 0 0 / 0 010 01 0 010 010 010 010 
AII XAIARO 2005 18 . 01 0 . 5 19 . 01 0.5 20.01 0 . 5 22.01 0 . 5 15.51 0 . 5 14 .51 0 . 5 12 . 51 0 . 5 11 . 51 0 . 5 12 . 01 0 . 5 7 . 51 0 . 5 7 .51 0 . 5 8 . 01 1 . 0 9 . 01 1 . 0 13.01 1 . 0 
l11XA2ARO 2005 IU.OI 0 . 0 10 .51 0.0 21.01 0.0 20 . 51 0.0 17.51 0 .5 15 .51 0.5 15.51 0 . 5 16. 01 0 .5 15 .51 0.5 12 . 01 0.5 l Z.01 1 . 0 11.01 1 . 0 11 .51 1.0 16.51 0 . 5 

::c 
...... 
I LlC llY 

N nSf COlffRACT 
CASE YEAR SErf OCT 1I0V DEC JAil HB II IIR AFI APZ IIA Y J'JIIE JULY AGI AG2 

1+1- ) 1+1- ) 1+1 -1 1+ 1 -) 1+ 1- ) 1+1- ) 1+ 1 -) 1+ 1 -) 1+ 1 -) 1+ 1-) 1+ 1 -) 1+ 1 -1 '+ 1 -) 1+ 1 -1 
AllxtlAARO 19 9 1 010 010 010 010 010 01 0 Ol r) 010 010 010 OI l' 0 11) 010 0 10 
AII XAIARO 19 9 1 0 . 01 0 . 0 0.01 0 . 0 0.01 0.0 0.01 0.0 0.01 0 . 5 0 . 51 0.5 0 .51 0 . 5 0 . 5 1 0 . 5 0 .5/ . 0 . 5 0 . 51 0 . 5 0 . 01 0.5 0 . 0/ 0 . 5 0 . 01 0 . 0 0 . 01 0 . 0 
l11 XA2A1lO 199 1 '1. 01 0 . 5 5 . 51 1.5 5 . 01 2.5 12 .51 5 . 0 3.01 9 . 0 2 .51 6.0 2 .0/ 6. 0 1. 5/ 5 . 0 1 .5/ 5.0 1.0/ 2. 5 3. 0/ 2. 5 4.0/ 1.0 4 .5/ 1.5 4.5/ 1.5 

AII ){r.AARO 19 93 % % % % % 010 % % 010 % % % % 0 / 0 
AII XAIARO 19 93 0 . 0/ 0 . 0 0 . 0/ 0.0 0 . 5/ 0 . 0 1 .5/ 0 . 0 0 . 5 / 0 . 0 1.0/ 0.0 1 .5/ 0 .0 1 . 5 / 0.0 1 . 0/ 0 . 0 1 . 0/ 0 . 0 1 . 0/ 0 . 0 0 . 0/ 0.0 0 . 51 0 . 0 0 . 0/ 0 . 0 
n~A2ARO 19 93 7 . 5/ 1.0 7.0/ 1.5 3 .51 2 . 0 3.5/ 1 .5 3 . 0 / ~ . 5 4 . 0 / 4.5 ~ . O/ ~.O 4 .0/ 4.5 4.0/ 4.5 3.01 3 . 0 4.01 1.5 4 . 0/ 0.0 7. 51 0 . 0 8 .5/ 0.0 

AIlXUAARO 19 95 % % % % 010 % 010 % % 0.10 0 10 O/ r] 010 0 / 0 
AII XAIARO 19 95 7.0/ 0 . 0 9 . 5 / 0.0 9 . 0/ 0.0 12 . 0/ 0 . 0 9.5/ 0 . 0 8.0/ 1.0 7.01 0 .5 8.5/ 0.5 6.0 / 0 . 5 5 . 0/ 0 . 5 2 . 0/ 0.0 2.01 0 . 0 1 .5/ 0 . 0 2 . 5 / 0 . 0 
nlXA2ARO 19 95 13 .01 0 . 5 13.51 0.5 11.51 3.5 13 . .5/ 2 . 5 0.51 '+ . 5 7. 0/ 3.0 7.0/ 1. 5 U.5/ 1. 5 8 . 0 / 1.5 6 . 0/ 1.0 4 .5/ 0 . 0 8 .5/ 0.0 12 .5/ 0 . 0 13 . 0/ 0.0 

AIIX13AAHO 19 97 % % % % 010 % % % 010 % % % % 0/ 0 
MI XA1AIlO }9 97 2.5/ 0 . 0 6 . 0/ 0.0 6.5/ 0 . 0 5 . 5/ 0 . 0 5.51 0.0 6 . 0/ 0 . 0 6.01 0.0 7 . 0/ 0 . 0 6.5/ 0 . 0 4 . 0 1 0.0 2 . 0/ 0 . 0 1 . 0/ 0 . 0 1 . 0/ 0.0 1 . 51 0 . 0 
l11 XA2A lO 997 10. 51 0 . 0 11 . 01 0.0 8 . 01 1 . 5 10.0/ 0 . 5 7.5 / 4 . 0 7.5/ 1.5 7 .51 1 .5 9.0/ 1 . 0 6 . 0/ 1.0 5 . 0/ 0.5 3.5/ 0 .5 4.0/ 1 . 5 B. O/ 0 . 0 1 . 01 0 . 0 

AI1 XB AARO ZOO I % % 01 0 % % 010 % % 010 % % % % O/ r) 
.)IXAIARO 200 1 4.0/ 0 . 0 7 . 51 0 . 0 9 . 0/ 0 . 0 9.0/ 0 . 0 4 .5/ 0 . 0 4 . 51 0.0 5 . 0/ 0 . 0 5 . 0/ 0.0 4 .~/ 0 . 0 3 . 0/ 0 . 0 Z . O/ 0 . 0 Z.O/ 0 . 0 2 . 0/ 0.0 2 . 0 / 0 . 0 
nlXA2ARO 200 1 9 . 0/ 0 . 0 7.51 0.0 5.01 1.0 6 . 0/ 1 .5 3 .51 3 . 0 ~ . Ol Z . 5 4 .51 2. 0 5 .5/ Z.O 4 .51 Z.O 3 . 0/ 0 . 5 4 . 0/ 0 . 0 8.51 1.0 9 .5/ 0.0 9 .51 0 . 0 

AlIXB AARO 2005 % % % % % % % % % % % % 0 / (\ 0 / 0 
AIIXA I ARO 2005 3 . 01 0 . 0 8 . 5 / 0 . 0 9 . 01 0 . 0 7 . 5 / 0 . 0 4 . 5 / 0 . 0 7.0/ 0 . 5 6 . 5 / 0 .5 6 . 01 0 . 5 6 . 0 / 0 . 5 5 .51 0 . 0 2.51 0 . 0 2 .5/ 0.0 2.5/ 0 . 0 2 . 51 0 . 0 
n~A2ARO 200 5 6 . 5/ 0 . 0 5 . 01 0 . 0 5 . 01 1 . 0 4.51 0.5 1 . 01 2 . 5 3 . 51 1 .5 ~ . 51 1 .5 5. 0/ 1.5 5 . 0/ 1 . 5 3.01 1 . 0 5 . 01 1 . 0 5 .5/ 0 . 0 8 .01 0 . 0 8 . 0/ 0.0 



rREOIlEIICY OF Elm or PERIN; Rr ~FrVr) JIl HEV/lTIOll 10l1Z FP'IO/lY, DECEImER 8, 1989 
lllJltH ·ES FROII B/I~;E C/I:';l: Gill 1\ II · R '111 1\ 11 5 r EE r ,/.) 

GHlllnJ CUULl E 

[~~l CC1II~~~CT SEr r OCT 1I0V DEC Jill/ F[O 11M! I\P I APZ /IA Y JUliE JULY f\{; 1 AG2 

,./-, /+ /-) '+1-) ,+ /- ) '+ 1- ) 1+1 -) ,./-, ,0 /- ' '+ 1 -) '+1-) ,+/-, ,+ /- , ,+ / -) '+1-) 
AIIXBA ARO 199/ % % % % % % % O ~ (l % 0/ 0 0 / 0 % 0/ (1 0 / 1) 
AIIXAIAP.O 199 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 . 5 / 0 . 5 1.0. 1 . 0 0 . 5/1.0 0 . 5/ 0.5 0 . 0/ 0 . 0 0 .0/ 0 . 0 0.0/ 0.0 0.0/ 0 . 0 
1l1XA2ARO 1991 0.0/ 0 . 0 0 .0/ 0.0 0 . 0/0 . 0 0.0 / 0.0 1.5/1.5 1.51 1.5 2.0/3.0 2.5/3.5 Z.0/ 3 . 0 1.0/3 . 0 0.5/ 0 .5 0 .0/ 0 . 0 0.1I/0 . 0 0.0/ 0.0 

AIIXBI\ARO 1993 % % % % 010 % % % % % % 0 / 0 0 / 0 0/ 0 
AII XAIAHO 1993 0 . 0/ 0 . 0 0.0/ 0.0 0.01 0 . 0 0 . 0/ 0.0 0.01 0.0 0 . 51 0.0 0.5/ 0 . 0 0 .0/ 0.0 0.0/ 0 . 0 0 . 01 0.0 0.01 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 .0 0 . 0/ 0 . 0 
IIIXAZARO 1993 0 . 0/0 . 0 0.01 0.0 0.01 0.0 0 .0/ 0.0 0 . 51 0.0 0 . 51 1.0 1.0/ 1.5 1 .5/ 1 . 0 0 .5/ 1 . 0 0 . 0/ 0 . 5 0 .5/0.0 0 .5/ 0.0 0 .5/ 0.0 0 .5/ 0.0 

AIIXBAARO 1995 % % % % % 0/ 0 11 / 0 0 / 0 % 0/ 0 % % 0 / 0 010 
MIXAIAHO 1995 0 . 0/ 0 . 0 0.0/ 0 . 0 0.01 0.0 0 . 0/ 0.0 1.0/ 0.0 3 . 0/ 0 . 0 2 . 5/ 0 . 0 , .0/ 0 . 5 1 . 5/ 0 . 0 o.g/ o.o 0.0 / 0 . 0 0 . 0/ 0 . 0 0 .01 0 . 0 0 . 0 / 0 . 0 
DIX/IZARO 1995 0 .01 0.0 0.51 0.0 0.51 0.0 1 . 0 / 0.0 3.51 0.5 4.51 0.0 5.51 1 . 0 J. 0 / 0 .5 2.01 0.0 1 .~1 0.0 0.01 0.0 0 . 0 / 0.0 0 .0/ 0.0 0 . 01 0 . 0 

MlXE·AARO 1997 % % % % % % % 0 10 % % 010 % 0 / 0 01 0 
MI XAIAHO 997 0 01 0.0 0.0/ 0 . 0 0 . 01 0.0 0.5/ 0.0 1 .5/ 0.0 2 . 0/ 0 . 0 1.0/ 0 . 0 1 .51 0 . 0 .5/ 0 . 0 0 . 5/ 0 . 0 0 .0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0 . 0 0.0 1 0 . 0 
1l1XAZARO 99 7 0 : 01 0.0 0.5/ 0.0 0.51 0 . 0 0 .51 0.0 2.0/ 0.5 2 .51 0.5 3.01 0.5 1. 5/ 0 . 0 Y.O/ O.O 0 .51 0 . 0 0 . 01 0.0 0 . 01 0.0 0 .0/ 0.0 0 .01 0.0 

AI1:<eAARO 2001 010 % 01 0 0 / 0 % % % % 010 % 0/ 0 % 0/ 1) 0/ 0 
AII:<AIAHO ZOOl 0 . 0/ 0 .0 0 . 01 0 .0 0 .01 0 . 0 0 .0/ 0 . 0 1.01 0 . 0 2 . 01 0.0 1.01 0 . 0 0 .5/ 0 . 0 0 . 5 / 0.0 0 . 5/ 0 . 0 0 . 0/ 0.0 0 . 01 0.0 0.0/ 0.0 0 . 0/ 0 . 0 
1I1X/IZARO 2001 0 .0/ 0 . 0 0 .01 0 .0 0 . 0/0.0 0 . 0/ 0.0 0 . 0/ 0.0 1 .5/ 1.0 Z.O/O.O Z.O/ O. O 0 . 5 / 0.0 0.5/ 0 . 0 0 . 01 0 .0 0 . 0/ 0.0 0. 01 0.0 0.01 0.0 

~l1XE. A ARO ZOOS % % 0 / 0 % 010 0 / 0 01 0 010 % % % % % 0/ 0 
AIIXAIARO ZOOS 0.0 / 0 . 0 0 . 01 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 .5/ 0.0 0 . 0/ 0.0 2 . 0 / 0 . 0 1 .5/ 0 . 0 0 . 0 / 0 . 0 0 .51 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 .0/ 0 . 0 
DIXAZAHO ZOOS 0.01 0 .0 0.01 0.0 0.01 0.0 0 . 01 0.0 0.51 0 .5 0.51 0.0 4.01 0.5 1 . 0 / 0 . 0 0 . 0/ 0.0 0 . 01 1.0 0 . 01 0.0 0 . 01 0.0 0 . 0/ 0.0 0.0/ 0 . 0 

::c 

I 

VJ DIiO/:SIlJ\l~ 
TEST COIITRACT 
CASE YEAR SEPT OCT 1I0V DEC JI\II FEB II/lP' Arl AP2 I1AY JUliE JULY f.G I AG ~ 

, +/- , ,+ /- ) '+1-) 1+/- ) ,+ /- ) '+/-1 ,+ /-, ,+ /-) ,+/-) ,J':;=) ,+ / -, 1+ /_ ' 1+ /_ ' 1+ 1 _' 
AI1X1?AARO 1991 % % 0/0 % % % % 010 % % % % 0 / 0 0/ 0 
MIXAIARO 1991 0 . 0 / 0 . 0 0 .0/ 0.0 0 . 01 0.0 0.0/ 0 . 0 0 . 01 0.0 0 . 0 / 0 . 0 1 . 0/ 0.0 1 . 0/ 0 .5 1 . 0/ 1 . 0 0 . 51 0 . 0 0 .5/ 0 .5 0 .5/ 0.5 0 .5/ 0 . 5 0 . 5 1 0 . 5 
IIIXA2A P.0 199 9.5/0.5 8.5/0.5 7.5/0.516.01 Z.O 11. 51 1.5 7 . 0/1.5 6 .5/3.0 5.5/3.0 4.0/ Z. O 4.0/2.5 6.0/1.0 9 . 0/1. 0 9.5/1.5 12 . 01 1 . 5 

MI:~· AAJlO 1993 010 % % 0 /0 . % % % % % 010 010 010 % 0 / 0 
M~AIAHO 993 0 .5/ 0 .0 0 .51 0.0 1 . 0/ 0.0 5.0/ 0.5 4.0/ 0 . 5 3.5/ 0 . 0 3 . 0 / 0 . 5 1 .51 0 . 0 1 . 5/ 0 . 0 1.5/ 0.0 0. 5/ 0.0 1 . 0/ 0 . 0 1 . 0/ 0.0 10 .5/ 0 . 0 
1IIXA2AIlO 1993 9 .5/ 3.5 9.51 4. 0 8 .01 2.5 11.5/ 3.0 8 .51 2 . 0 6 .5/ 3 . 0 7 . 5/ 2.5 5.5/ 1.5 5.01 1.0 3 .5/ 0.5 7.51 0 . 0 10 . 0/ 0.0 10.5/ 1.0 16 . 5/ 1.5 

AIIXI? HRO 1995 01 0 % % 010 % 0 / 0 % % % % 010 010 % 0/ 0 
AJl XAIARO 1995 21.0 / 1.0 19.51 1.0 11 .51 1 . 0 18.5/ o .~ 14.0/ 0 . 5 11 .0/ 0.5 9 . 0/ 0.5 7 . 5/ 0 .5 8 . 0/ 0.0 6 . 5/ 0.0 5 . 51 0 . 5 5 . 5/ 0 . 0 5.0 / 0 . 0 15 .0/ 0 . 0 
DIXA2AHO 1995 23.0/ 1 .5 24.0/ 1.5 19 . 0/ 1.5 23.5/ 2.5 16.51 2 .5 10 . 01 3.0 13 . 0/ 2.5 10. 51 1 . 5 9.0/ 0.5 8 . 0/ 0.5 12.5/ 0.0 17.0/ 0.5 17 .5/ 1 .0 £3.0/ 1 . 5 

AJlXllAARO 1997 % % 0 10 % % % 0 / 0 % % 010 % % % 0 / 0 
MI XA IA RO 1997 15 .0/ 1 . 0 13.0/ 1 .0 7.0/ 0.5 10.0/ 0.0 10.0/ 0 . 0 9.5/ 0.0 8 . 5 / 0 .5 6.01 0 . 0 4.5/ 0 . 0 3.0/ 0 . 0 4 . 0/ 0 . 0 4 .5/ 0 . 0 4.0/ 0 . 0 8 . 5/ 0 . 0 
IllXA21\nO 1997 18 . 0/ 0 .5 18 .0/ 0 .5 16.01 0.5 18 . 0/ 1 . 0 15 . 5/ 0 .5 9.51 1.5 10 . 0/ 0 .5 8 .5/ 0 . 0 7.51 0 . 0 6.01 0 .5 10 . 0/ 0 . 0 13 . 0/ 0.0 14 .0/ 0 . 5 18 .5/ 2.0 

AfI}:1)AA no 200 I % % % % % 0 / 0 010 010 % % % % 0/ 1) 0 10 
MIXAIARO ZOOI 12 .0/ 0.0 12.01 0 . 0 9.01 0.0 13.0/ 0.0 11.51 0.0 9 . 5/ 0.0 8.0/ 0 . 5 6.0 1 0 . 5 5.0/ 0 . 5 4.0/ 0 . 0 2 .5/ 0 . 0 3.5/ 0 . 0 3 . u/ 0 . 0 8 .5/ 0 . 0 
lII XA2AP.O 2001 19.01 0.5 18 .51 0.0 13.01 0 . 0 20.51 1.0 lZ.51 0 . 5 6.5/ 2 . 5 8 .01 3.0 7.U/ 2.0 4.51 2.0 3.01 1 . 0 6 .5/ 1 . 0 11 . 0/ 0 . 0 12. 5/ 0.0 17 .01 0 . 0 

AIIXBAARO 2005 0/(1 % % % % % % 0 10 % % % 0/ (1 0 / (1 0 / " 
AII XAIA RO 2005 11 . 0/ 0 . 0 9.5/ 0 . 0 6 .51 0 . 0 12 .5/ 0.0 7 . 51 0 . 0 10 . 01 0 . 5 6 . 0/ 1 . 0 5 .51 0 . 5 4.51 0 . 5 4 . 5 / 0 . 5 5 . 5 / 0 0 3 5 / 0 0 4 0/ 0 0 7 0/- 0 0 
IIIXA2ARO 2005 11 .51 0 . 0 12 .0/ 0.0 9 .01 0.0 3.51 0 .5 10 .51 0 . 0 6.51 2.5 8.5/ 2.0 4.5/ 0 . 0 3.5/ 0.0 2 . 51 0 . 0 5 . 51 1 : 0 12 :5/ 0 : 0 11 :01 0:0 17 :51 0 :0 
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APPENDIX H 
Part 2 
S t reams 

The average change in flow at Columbia Falls f rom the No - Ac t ion alternative 
for contrac t years 1991, 1993 , 1995 , 1997 , 2001, and 2005 . 

The frequency of monthly average flows at Columbia Falls that are less than 
4 . 5 kcfs and less than 3.5 kcfs for contract years 1991, 1993, 1995, 1997 , 
2001, and 2005 (absolute values). 

The average change in flow at Libby from the No-Action al t ernative for 
contract years 1991 , 1993, 1995, 1997, 2001, and 2005 . 

The frequency of monthly average flows at Libby that are less than 4 . 0 kcfs 
for contract years 1991, 1993, 1995, 1997, 2001, and 2005 (absolute values) . 

Additional resident fish information on Cumulative Effects can be found in 
Appendix L and on the Sensitivity Studies in Appendix M. 

STUDY KEY 

AMXBAARO - No-Action Alternative (also referred to as the base case on s ome 
tables). 

fu~lARO - Proposed Alternative used as an opportuni t y resource. 

IMXA2ARO - Proposed Alternative used as a firm resource. 

H. 2- 1 



STUDY YEII R 

A11XB~~RO 199 1 
A11 XAIAHU 19')] 
11IXA2II IW 199 1 

Al1 XB AilIlO 1993 
AII XAI AllU 199 3 
llIXA21\l,U 1993 

AtlXBAARO 1995 
AlI XA I AEU 1995 
ll1XA2AHU 1995 

A11XBA~RO 1997 
AII:<A I AllU 1997 
11IXA2AHU 199 7 

AtlXBA AIlO 2001 
AIIXAI AIlO 200 1 
ll1XA211RO 2001 

AIIXBAAIlO 2005 
All XA1A IlO 2005 
II1XA211 RO 2005 

::r: 
N 
I 

N 

COtlPi\llISOIIS FOil PLMff, COlUlmIA FA l l S 
IIE.AlI ClIAIIGE III EIIU OF PEIHOU FlOlIS ,I;CrS 

SEPT OCT NOV DEC JAil FEB 

6 . 0 4 . 6 4 . 5 ( .. 3 6 . 1 6 . 4 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0.1 0 . 0 - 0.1 0.1 0 .2 0.0 

7 . 1 4 . 5 { .. 1 {, . 1 7 . 9 6 .2 
- 0 . 1 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

0 . 6 0 . 0 0.0 0.0 - 0 . 2 - 0 .3 

7.6 5.2 4 . 7 4 . 4 7 . 9 7 . 9 
- 0 .4 0 . 0 0 . 0 O.y 0 . 3 0.2 

0 . 3 - 0 . 1 0 . 0 O. 0 .2 0 . 0 

6.7 4.7 4 . 3 4.1 6 . 0 8 . 6 
- 0 . 7 0 . 0 0 ' 1 0.1 0 .4 0 .3 
- 0.3 0 . 0 O. 0.1 0.4 0.3 

6 . 6 4 . 6 4 . 2 4 . 1 7 . 6 7 . 9 
- 0.7 0 . 0 0 . 0 0.0 0 . 1 0.2 
- 0." 0 . 0 0 . 1 0.0 0 . 0 0 . 3 

5.6 4 .7 4 .2 4 . 0 7 . 6 6 . 1 
- 0 . 6 0 . 0 - 0 .1 - 0 . 1 0 .4 0 . 1 
- 0 . 6 0 .0 - 0 . 1 0 . 0 0.4 0 . 0 

"1111 APRI 1\1' R L lillY JUliE J ULY AUGI AUG~ 

7 . 3 7 .7 ] ~.? ~3. 9 23. 4 11 . 2 6. 1 4 . 6 
0 . 0 0 . 0 0 . 0 0 . 0 - 0 . 1 0 . 0 0 . 0 0 . 1 
0 . 1 0 . 0 0. 2 O . I - 0 .2 - 0.1 0 . 0 0. 2 

6 . 9 7.0 15.6 c3. 4 23.2 11.0 6 . 4 5.4 
0 . 0 0 . 0 0 .1 0.0 0 . 0 0 . 0 - 0. (I - 0 . (, 

- 0 .1 - 0 .2 0.0 0.0 - 0 . I 0 . 0 - 0 .2 - 0 .3 

7 . 0 6 . 2 1(1. 0 23 .2 23 . 1 10 . 3 6 . 5 5.6 
0 . 1 - 0 . 2 - 0 . I 0 . 0 0 . 1 0 . 1 - 0 . 4 - 0. 6 
0 . 0 - 0.3 - 0 . I 0 . 0 0 . 0 0 .2 - 0.2 - 0 .< 

7 . 4 8 . 0 12 . 7 ,2.4 26.0 11. 3 6 . 5 5 . 2 
0 .4 0.0 0. 2 0 . 0 - 0 . 1 0 . 0 -0 .3 - 0. 2 
0 . 1 - 0 .2 - 0 .2 0 . 1 - 0.1 0 . 1 - 0. 2 0.0 

6 . 5 6.2 13 . 7 21.4 24 . 7 11 . 6 7 . 2 5 . 6 
0 . 4 . 1 0 . 1 0 . 0 - 0.1 O. I - 0 ' 1 -0. I 
0 . 3 - 0 . 3 -0 . 1 0.0 - 0. I 0 . 2 -0. - 0 .4 

6.6 7. 0 14 . 2 22. 3 <3 . 4 10 . 6 6.3 5 . 1 
0.1 0 . 0 O. I 0.0 0 . 0 0 . 0 0.0 - 0. I 
0.1 0 . 0 O. I 0 . 0 0 . 0 0 . 2 0 . 0 - 0 .2 



TilE FRE QUEIICY OF F LOH'> LESS Til III' 4.5 KCFS (% J 
COIIPAIUSOIIS FOR I' HUJECT. CO LUII13IA FALLS 

YEA R SlUOY SEPT OCT nov DEC Jill' FEB ItAR APRI APR2 tt AY JUliE JU LY AUGI AUG2 

1 991 AIt XT:lAAIIO 9.2 23 . 1 46 . 2 47 . 7 35.4 26.2 26 .2 30.8 0 . 0 0 . 0 0.0 9 . 2 24.6 60 . 0 
Att XA I AP.U 7 .7 23.1 46.2 46.2 35.8 26.2 26.2 30 . 8 0.0 0.0 0 . 0 9 .2 24. 6 50.5 
IttXA 2 AHO 7.7 29.2 50.8 35.4 29 .2 2f'.6 23. I 27.7 1 .5 0 . 0 0 . 0 9 . 2 21. 5 56.9 

1993 AtlXEAA RO 13.8 26.2 55.4 49 . 2 36.9 20 . 0 20 . 0 23.1 6 . 2 0 . 0 0.0 10 . 8 18 . 5 5~.8 
Att XA I AI:O 13.8 26.2 60.0 50 . 8 36 ' 4 20.0 21.5 25. I 6.2 0 . 0 0.0 10.8 2 ~. I 60. 0 
lttXA2Ar.O fL 6 29.2 56. 9 52.3 35. 2 1.5 23. I 2 f'.6 6 .2 0.0 0.0 9 .2 15.4 ~6.9 

1995 Att lo.'UAARO 10.8 24.6 49.2 52 . 3 40. 0 33.8 36 . 9 2(,.6 3. 1 0 . 0 0.0 0 . 0 16.9 44.6 
Att XA IAflO 10.8 29.2 52.3 50.0 33. 8 27.7 38. 5 23. 1 6.2 0 . 0 0 . 0 0 . 0 \,+.6 6 0 . 0 
IllXA2AHO 6 . 2 26.2 f,9.2 (, 6 . 2 38.5 32.3 ~6.9 26.2 6.2 0.0 0 . 0 1.5 6.9 (,7.7 

1997 AJ1XEAARO 23. I 30 . 8 56.9 61.5 30.8 23. 1 23 . 1 30. 8 9 .2 0 . 0 0 .0 3. I 16 . 9 56.9 
Atl XAIAHO 26 . 2 33.8 ~5.4 55 .4 2(,.6 23 .1 20.0 30.8 7.7 0 . 0 0 . 0 3 . I 21.5 60.0 
11 IXA2MlQ 16 .9 33.8 8.5 52.3 26.2 20.0 23. I 29 .2 9.2 0.0 0.0 3. I 12.3 52 .3 

2001 AtlXEAAP.O 24 . 6 43 . 1 60 . 0 56 . 9 43.1 33. 8 36.9 18 . 5 9.2 0 . 0 0 . 0 3 . 1 6 . 3 43 . 8 
AJ IXA I AHO 27.7 50 . 8 60.0 58.5 36. 9 30 . 8 29 . 2 16.9 9.2 0 . 0 0 . 0 3.1 6.3 4 3 . 8 
lttXA2AP.O 21.5 41.5 55.4 58.5 41.5 27.7 30.8 24.6 9.2 0.0 0.0 3.1 4.7 43.8 

2005 AHXE~ARO 3Z.8 43. 8 57.8 65 . 6 35.9 28. 1 35 . 9 28.1 {1.7 0 . 0 0 . 0 7.8 23. 4 6 0 . 9 
Att XA I A t:o 51.6 46.9 68.8 71 .9 26.6 26.6 32 . 8 25 .0 4.7 0 . 0 0.0 7.8 26 .6 68.8 
IttXA ZAHO 37.5 50. 0 68.8 67.2 28.1 28. 1 .B .3 26 .6 4.7 0.0 0.0 6.3 2 1. 9 6('.1 

T1teoFt~~ftY§Ufi§ ~bR F };Rg3d;l~s c6rork fA 5 
F ~£[~ 1 % I 

YEAR STUDY SEPT OCT ItOV DEC Jflfl rEB ItAR APR I APr.Z tlAY JUnE JULY AUGI AUG2 

1991 Att XP. HIlO 0 . 0 0 . 0 0 . 0 0 .0 0 . 0 1.5 1.5 0 . 0 0.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
AIt XAIAHO 0.0 0 . 0 0 . 0 0.0 0 .0 1.5 1. 5 0 . 0 0.0 0.0 0 . 0 0 . 0 0 . 0 0.0 
IltXA2AHO 0 . 0 0.0 0.0 0.0 0 . 0 1.5 3 . 1 0.0 0 . 0 0.0 0.0 0.0 0 . 0 0 . 0 

1993 AItXBAAIIO 0 . 0 0 . 0 0.0 0.0 0 . 0 1.5 1.5 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
JltlXAIAHO 0.0 0 . 0 0 . 0 0 . 0 0 . 0 1.5 1.5 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
IItXA ZA lm 0.0 0 . 0 0.0 0.0 0.0 1.5 1.5 0.0 0 .0 0.0 0 . 0 0.0 I 0.0 0 . 0 

1995 Mt XEAA RO 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 . 0 0 . 0 
Att XAIAHO 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 . 0 0. 0 
III XA<:AHO 0.0 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0 . 0 0 .0 0.0 0 . 0 0.0 0.0 0 . 0 

1997 AttXB AARO 0.0 0 . 0 0 . 0 0.0 0 . 0 1 .5 1 . 5 1.5 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
fIII XA IAP.O 0. 0 0 . 0 0 .0 0 . 0 0 . 0 1.5 1.5 1.5 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
1I1 XA:::AI~O 0.0 0. 0 0.0 0 .0 0.0 1.5 1.5 0.0 0 . 0 0 . 0 0.0 0.0 0 .0 0.0 

20 01 Am:l3AAp.o 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 . 0 0 . 0 
AJl XA I At:O 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 . 0 0.0 
III XA2f1EO 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 . 0 0 . 0 

2005 AI1XB AAr.O 0.0 0 . 0 0 . 0 0.0 0 . 0 1.6 1.6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
A1t XAI AHO 0 . 0 0 . 0 0.0 0.0 0 . 0 1.6 1.6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
lttXA2AHO 0 . 0 0.0 0.0 0.0 0 . 0 0 . 0 1.6 0.0 0.0 0 .0 0.0 0.0 0 . 0 0 . 0 

::r:: 
N 
I 

VJ 



STUDY YEAR 

AllX8AARO }991 
A11 XA lflllO 99 1 
IIIXA2ARO 1991 

AJ1X8AARO 1993 
A1I XA IAllU 1995 
I"XA2A~O 995 

AJ1X13AARO 1995 
AII XA IAHO 1995 
IllXA2ARO 1995 

AJl )<'13AARO 1997 
AJI XA IARO 1997 
IIIXA2ARO 1997 

AI1Xl3AARO 2001 
AIIXAIARO 2001 
lIIXA2ARO 2001 

AJIX8AARO 2005 
AllXAIAllO 2005 
III XA2AHO 2005 

::r:: 
N 
I 

-", 

r.OI'1P~RISOIIS FOR PLANT, LI8IW 
IIEMI CHfllIGE III EtID OF PERIOD FLOHS ,KCFS 

SEPT OCT HOV DEC JAil FEB 

9.6 I I. 7 17.2 17.2 19 . 4 15 . 8 
0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 

- 0.2 0 .3 0 .6 -0.7 0.6 -0. I 

9.'. 10 . 1 16 . 1 19.5 18.6 15 . 3 
0.0 - 0.1 - 0 . 1 0 . 0 0 . 1 0 . 0 
O. I 0.2 0.7 -0.7 0 . 3 0 . 0 

9 . 6 8 . 8 16 . 0 20 . 8 17 . 2 14 . 7 
- 0 . 5 - 0 . 1 0 . 1 0 . 2 0.3 0 . 0 
-0.2 0.3 0.9 -0.7 0.7 -0.1 

8 . 7 9 . 1 16. 1 21.4 17 . 9 15 . 4 
-0 . 2 -0 . 2 0 . 0 0 . 4 0.0 0 .1 
0.0 0.2 0.6 -0.5 OJ. 0.0 

8 . 8 8 . 0 15 . 7 21. 8 18 . 5 15.4 
-0 . 3 -0 . 2 -0 . 1 0.4 0.2 O. I 
- 0.2 0.2 0.8 -OJ. OJ. - 0.1 

8 . I 7 . 9 15 . 1 22.8 18.4 14 . 8 
-0.2 -0 . 3 0 . 0 0 . 3 O. I -0 . 2 

0 .0 -0.1 1.0 -0 .5 0.4 -0.2 

liAR APRI APR2 tlAY JUliE JULY AUGI AUG2 

5.7 4.5 4.7 8.5 7.6 13 . 0 10 . 1 7.3 
0 . 0 0 . 0 0.0 0 .0 0.0 0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 .0 - 0 . I - 0.2 - 0 .2 - 0 . 2 O. I 

5.6 4 . 5 4.6 9.0 7.9 12.9 10.7 7.5 
0 . 0 0 . 0 0 .0 0.0 0.0 0.0 - 0 .3 - 0 .2 
0.0 0 . 0 0.0 0.0 - 0.2 -0 . 2 - 0 .6 - 0 . 1 

5.6 4.6 4 . 1l 8.3 7.3 12 .4 10 . 9 7.7 
0.0 - 0.1 0 . 0 0 .2 O. J 0.0 - 0 .5 - 0 .3 
0.0 0.0 0.0 0 . 0 - 0 . 1 -0.2 - 0. 9 -0.2 

5 . 6 4.7 5 . 0 8 . 0 7 .3 12.4 I I. 0 7.6 
0 .0 -0. I 0.0 O. J 0 . 1 0 . 1 - 0 .4 -0.2 
0.0 -0.1 0.0 0 . 1 0 . 0 0.0 - 0 .9 -0.3 

5.4 4.4 ( •. 9 9. I 7.3 12.9 10 . 3 7.4 
0.0 - 0 . I 0.0 0.1 0.0 0 . 0 -0.3 -0.1 

- 0 . 1 - 0 . 1 0 . 0 0 . 0 -0. 1 - 0.2 -0.5 - 0 . 2 

5.6 4.4 4.4 8.6 7 . 3 13.2 10 .3 7 . I 
0 . 0 0 . 0 0.0 0.2 0 . 2 0 . 1 - 0 .2 -0. I 
0.0 0.0 0.0 0.1 -0.1 - 0.2 -0.5 -0.1 



YEAR STUDY 

1991 AIIXBAARO 
AllX A 1 AlIO 
lI1 Xi\? ARO 

1993 AI"IXBAARO 
AII XAIARO 
I11 1.A2AlIO 

1995 AII:<13AARO 
AIi XA I ARO 
1I1XA2 ARO 

1997 AIIXBAARO 
AIIXAIARO 
IIIXA2ARO 

2001 AIIXBAARO 
AlI XA 1 AIlO 
IIIXA2AIlO 

2005 AIIXBAARO 

::r: 
N 
I 

V1 

AlIXA IAIlO 
IIIXA2AHO 

TIlE FREQUEIICY OF FLOHS LESS THAN 4 KCFS I Z) 
COIIPARISOHS FOR PROJECT I LlElBY 

SErT OCT HOV DEC JAIl FEB tlAR 

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 . 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 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 . 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 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 
0 . 0 0.0 0 .0 0 . 0 0 . 0 0 . 0 0.0 

0 . 0 0 . 0 0 . 0 0 . 0 0.5 0 .5 0.5 
0 . 0 0 . 0 0 . 0 0.0 0 .0 0 .5 0.0 
0.0 0 . 0 0 . 0 0.0 0 . 0 0.5 0.0 

0 .0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 
0 . 0 0 . 0 0.0 0.0 0.0 0 . 0 0.0 
0.0 0 .0 0.0 0.0 0 . 0 0 . 0 0.0 

0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0.0 
0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0 . 0 0.0 0.0 0.0 0 .0 0 . 0 0.0 

APR 1 APRZ I1A Y JUliE JULY AUGI AUG2 , 
0 . 0 0 . 0 18 .5 1(, .5 12 .0 0 .0 0 . 0 
0 . 0 0.0 19 .0 15. 0 12 . 5 0 . 0 0 . 0 
0 . 0 0.0 20.0 W.O 1(, . 0 0 . 0 0 . 0 

0 . 0 0.0 19 . 0 12.5 10 . 0 0 . 0 0.0 
0 . 0 0 . 0 18.5 1 2. 5 10 . 5 0.0 0 . 0 
0.0 0.0 19. 0 15.5 I r .. 5 0.0 0 . 0 

0 . 0 0.0 24.0 19 . 0 16 . 5 0 . 0 0 . 0 
0 .0 0 . 0 22. 0 19.5 16 . 0 0 . 0 0 . 0 
0 . 0 0.0 23 . 5 21.5 17 . 5 0 . 0 0 . 0 

1.0 0.0 25.5 16.0 18 . 0 0 . 0 0 . 0 
1.0 0.0 23.5 1{, .5 17 . 5 0.0 0.0 
0 . 0 0.0 22. 0 17.5 19.0 0 . 0 0 . 0 

0 . 0 0 . 0 19 . 5 17 . 0 15 . 5 0 . 0 0 . 0 
0 . 0 0.0 17.0 17 . 5 15.0 0.0 0.0 
0.0 0.0 18 .5 18 . 0 17.0 0.0 0 .0 

0.0 0 . 0 20 .5 12.5 10.0 0.0 0 .0 
0 . 0 0.0 16 . 0 10 . 0 11.0 0.0 0 . 0 
0 . 0 0.0 18 .5 13.0 12.5 0.0 0.0 
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APPENDIX I 
ANADROMOUS FISH 

Part 1 
Water Budge t/Flow and Vernita Bar 

The frequency of water budget flows less than 134 kcfs at Priest Rapids during 
the month of May based on SAM study results. 

The frequency of flows greater than 125 kcfs in October and November at Priest 
Rapids. 

The frequency of flows less than 70 kcfs December through April at Priest 
Rapids. 

Additional flow data can be found in Appendix G. 

NOTE - Additional anadromous fish information can be found on Cumulative 
Effects in Appendix L and on the Sensitivity Studies in Appendix M. 

Overgeneration Spill 

Overgeneration spill tables can be found in Appendix G. 

AMXBAARO -

AMXA1ARO -

1MXA2ARO -

STUDY KEY 

No-Action Alternative (also referred to as the base case on some 
tables). 

Proposed Alternative used as an opportunity resource. 

Proposed Alternative used as a firm resource . 

1.1-1 



I 
N 

OPPORTUNITY STOR AGE 

BASE CASE 

*********************************************************************************************************************************** 

Base study: AMXBAARO: NTS : TE3AC 1.0 MAF 
Incr study: AMXA1ARO: NTS : TE3AC 2.5 MAF 
Difference = (Incr study) (Base study) 
Number of Games: 200 

BPAHYSUM Summary 
ALT RESOURCE ORDER 
ALT RESOURCE ORDER 

Date: 28-MAR-89 17:23:39 
Date: 13-MAR-89 15:51:49 

All Water Years 
****** ********************************************** ******************************************************************************* 

Frequency Distribution 
----------------------

Grand Coulee Elev Priest Rapids Discharge Priest Rapids Discharge 
LT 1240 feet GE 125 kcfs LT 134 kcfs 

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

(Base) (Incr) (Diff) (Base) (Incr) (Diff) (Base) (Incr) (Diff) 
Year Num May May May Oct Nov Oct Nov Oct Nov May May May 

1989 200 34 34 0 1 1 1 1 0 0 4 4 0 
1990 200 34 34 0 6 11 6 11 0 0 6 6 0 
1991 200 42 42 0 9 13 8 8 -1 -5 2 2 0 
1992 200 35 35 0 7 5 7 5 0 0 3 3 0 
1993 200 38 38 0 8 10 3 8 -5 - 2 6 7 1 
1994 200 37 37 0 1 2 0 3 -1 1 8 8 0 
1995 200 38 38 0 0 0 0 0 0 0 5 5 0 
1996 200 32 32 0 0 0 0 3 0 3 4 3 -1 
1997 200 37 37 0 1 1 0 1 -1 0 6 6 0 
1998 200 43 43 0 6 6 2 3 -4 -3 6 6 0 
1999 200 30 30 0 3 2 0 1 -3 -1 9 9 0 
2000 200 41 41 0 0 0 0 0 0 0 1 1 0 
2001 200 45 45 0 1 2 0 2 -1 0 3 3 0 
2002 200 33 33 0 5 7 3 7 -2 0 6 6 0 
2003 200 40 40 0 3 3 0 1 -3 -2 5 5 0 
2004 200 40 40 0 1 1 0 0 -1 -1 2 2 0 
2005 200 31 31 0 1 0 0 0 -1 0 7 7 0 
2006 200 36 36 0 1 2 0 2 -1 0 3 3 0 
2007 200 23 23 0 0 0 0 0 0 0 8 8 0 
2008 200 49 49 0 0 0 0 0 0 0 7 7 0 



I 
w 

FIR t1 USE 

BASE CAS!: 

*********************** * ************************************************************** * ******************************************** 

Base Study: AMXBAARO: 
Incr Study: IMXA2ARO: 
Difference = (Incr Study) 
Number of Games: 200 

NTS : TE3AC : 1.0 MAF 
NTS : TE3AC : 2.5 MAF 
- (Base Study) 

BPAHYSUM Summary 
ALT RESOURCE ORDER 
FIRM USE 

Date: 
Date: 

28-MAR-89 17:23:39 
18-0CT-89 16:35:50 

All Water Years 
*********************************************************************************************************************************** 

Frequency Distribution 
---------- ------------

Grand Coulee Elev Priest Rapids Discharge Priest Rapids Discharge 
LT 1240 feet GE 125 kcfs LT 134 kcfs 

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

(Base) (Incr) (Diff) (Base) (Incr) (Diff) (Base) (Incr) (Diff) 

Year Num May May May Oct No v Oct Nov Oct Nov May May May 

1989 200 34 34 0 1 1 2 8 1 7 4 4 0 

1990 200 34 34 0 6 11 7 13 1 2 6 6 0 

1991 200 42 42 0 9 13 11 12 2 -1 2 2 0 

1992 200 35 35 0 7 5 8 7 1 2 3 3 0 

1993 200 38 38 0 8 10 8 12 0 2 6 6 0 

1994 200 37 37 0 1 2 1 6 0 4 8 8 0 

1995 200 38 38 0 0 0 0 0 0 0 5 5 0 

1996 200 32 32 0 0 0 0 1 0 1 4 3 -1 

1997 200 37 37 0 1 1 1 1 0 0 6 6 0 

1998 200 43 43 0 6 6 6 4 0 -2 6 5 -1 

1999 200 30 30 0 3 2 2 4 -1 2 9 8 -1 

2000 200 41 41 0 0 0 0 0 0 0 1 1 0 

2001 200 45 45 0 1 2 1 2 0 0 3 3 0 

2002 200 33 33 0 5 7 4 7 -1 0 6 6 0 

2003 200 40 40 0 3 3 3 1 0 -2 5 4 -1 

2004 200 40 40 0 1 1 0 0 -1 -1 2 2 0 

2005 200 31 31 0 1 0 0 0 -1 0 7 7 0 

2006 200 36 36 0 1 2 1 2 0 0 3 2 -1 

2007 200 23 23 0 0 0 0 1 0 1 8 8 0 

2008 200 49 49 0 0 0 0 1 0 1 7 7 0 



OPPORTUNITY STORAGE 

BASE CASE 

*********************************************************************************************************************************** 
BPAHYSUM Summary 

Base Study: AMXBAARO : NTS : TE3AC : 1. 0 MAF ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr Study: AMXA 1 ARO : NTS : TE3AC : 2.5 MAF ALT RESOURCE ORDER Date: 13-MAR-89 15:51:49 
Difference = (Incr Study) - (Base Study) 
Number of Games : 200 
All Water Years 
*********************************************************************************************************************************** 

Frequency Distribution 
----------------------

Priest Rapids Discharge 
LT 70 kcfs 

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

(Base) (Incr) (Diff) 
Year Num Dec Jan Feb Mar ApI Ap2 Dec Jan Feb Mar ApI Ap2 Dec Jan Feb Mar ApI Ap2 

198 9 200 0 0 4 2 0 0 0 0 4 2 0 0 0 0 0 0 0 0 
1990 200 0 0 3 2 0 4 0 0 0 0 0 4 0 0 -3 - 2 0 0 
1991 200 0 0 2 3 0 0 0 0 1 2 0 0 0 0 -1 -1 0 0 
1992 200 0 0 4 4 1 1 0 0 1 2 1 1 0 0 -3 -2 0 0 

I 1993 200 0 0 1 3 0 0 0 0 1 2 0 0 0 0 0 -1 0 0 +:> 
1994 200 0 0 5 4 3 1 0 0 4 5 3 1 0 0 -1 1 0 0 
199 5 200 0 0 5 3 1 0 0 0 5 3 1 0 0 0 0 0 0 0 
1996 200 1 0 0 2 0 0 2 0 0 1 0 0 1 0 0 -1 0 0 
1997 200 0 0 1 5 2 2 0 0 1 3 2 0 0 0 0 -2 0 -2 
1998 200 0 0 3 4 1 0 0 0 1 1 1 0 0 0 -2 -3 0 0 
1999 200 0 1 4 7 4 3 0 1 3 6 4 3 0 0 -1 -1 0 0 
2000 200 0 0 0 3 0 0 0 0 0 2 0 0 0 0 0 -1 0 0 
2001 200 1 0 2 2 0 1 0 0 0 2 0 0 -1 0 -2 0 0 -1 
2002 200 0 0 1 1 1 1 0 0 0 1 1 1 0 0 -1 0 0 0 
2003 200 0 0 2 5 0 1 0 0 1 5 0 1 0 0 -1 0 0 0 
2004 200 0 0 0 3 0 1 0 0 0 3 0 2 0 0 0 0 0 1 
2005 200 0 0 1 0 0 1 0 0 0 0 0 1 0 0 -1 0 0 0 
2006 200 0 0 2 4 0 0 0 0 0 3 0 0 0 0 -2 -1 0 0 
2007 200 0 0 1 4 0 4 0 0 0 4 1 1 0 0 -1 0 1 -3 
2008 200 0 0 1 2 2 5 0 0 0 1 1 2 0 0 -1 -1 -1 -3 



FIRM USE 

BASE CASE 

*********************************************************************************************************************************** 
BPAHYSUM Summary 

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF ALT RESOURCE ORDER Date: 28-MAR-89 17 :23:39 

Incr Study: IMXA2ARO : NTS : TE3AC : 2.5 MAF FIRM USE : Date: 18-0CT-89 16:35:50 

Diffe rence = (Incr Study) - (Base Study) 
Number of Garnes: 200 
All Water Years 
*********************************************************************************************************************************** 

Frequency Distribution 
------------ ----------

Priest Rapids Discharge 
LT 70 kcfs 

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

(Base) (Incr) (Diff) 

Year Nurn Dec Jan Feb Mar ApI Ap2 Dec Jan Feb Mar ApI Ap2 Dec Jan Feb Mar ApI Ap2 

1989 200 0 0 4 2 0 0 0 0 3 2 0 0 0 0 -1 0 0 0 

........ 1990 200 0 0 3 2 0 4 0 0 0 0 0 0 0 0 -3 -2 0 -4 

1991 200 0 0 2 3 0 0 0 0 2 1 0 0 0 0 0 -2 0 0 

I 1992 200 0 0 4 4 1 1 0 0 0 2 1 1 0 0 -4 -2 0 0 

(Jl 1993 200 0 0 1 3 0 0 0 0 1 4 0 0 0 0 0 1 0 0 

1994 200 0 0 5 4 3 1 0 0 5 3 2 1 0 0 0 -1 -1 0 

1995 200 0 0 5 3 1 0 0 0 5 3 0 0 0 0 0 0 -1 0 

1996 200 1 0 0 2 0 0 1 0 0 2 0 0 0 0 0 0 0 0 

1997 200 0 0 1 5 2 2 0 0 1 2 1 1 0 0 0 -3 -1 -1 

1998 200 0 0 3 4 1 0 0 0 1 3 1 0 0 0 -2 -1 0 0 

1999 200 0 1 4 7 4 3 1 1 2 6 2 3 1 0 -2 -1 -2 0 

2000 200 0 0 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 

2001 200 1 0 2 2 0 1 0 0 1 2 0 0 -1 0 -1 0 0 -1 

2002 200 0 0 1 1 1 1 0 0 0 2 1 1 0 0 -1 1 0 0 

2003 200 0 0 2 5 0 1 0 0 1 5 0 0 0 0 -1 0 0 -1 

2004 200 0 0 0 3 0 1 0 0 0 6 0 0 0 0 0 3 0 -1 

2005 200 0 0 1 0 0 1 1 0 0 1 0 2 1 0 -1 1 0 1 

2006 200 0 0 2 4 0 0 0 0 1 3 0 0 0 0 -1 -1 0 0 

2007 200 0 0 1 4 0 4 0 0 1 3 0 1 0 0 0 -1 0 -3 

2008 200 0 0 1 2 2 5 0 0 0 3 1 1 0 0 -1 1 -1 -4 
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APPENDIX I 
Part 2 

Survival 

The relative change in mean survival for the contract years 1991, 1993 , 1995, 
1997, 2001, and 2005. (The difference in mean survival between the proposal 
and the No-Action alternatives divided by the No-Action alternative survival). 

The frequency of relative survival increases and decreases greater than 1 and 
5 percent for the contract years 1991, 1993, 1995, 1997, 2001, and 2005. 

NOTE - Additional anadromous fish information can be found on Cumulative 
Effects in Appendix L and on the Sensitivity Studies in Appendix M. 

AMXBAARO -

AMXA1ARO -

1MXA2ARO -

STUDY KEY 

No-Action Alternative (also referred to as the base case on some 
tables). 

Proposed Alternative used as an opportunity resource. 

Proposed Alternative used as a firm resource. 

1.2- 1 



orrOHlllN IT Y ~ T OIU\(; F 

H 

RELATIVE CIfAIIGES III SYSHII STOCK SUI1VIVAL 
AJIXA1ARO VS AII XnAAI10 (BASE CASE I 

PIlOGRAtl : OSII=PJI. PFf, 00 . IllIR. F I5IlPASS . SAS . REPORTS I FSUl156 ) 
FILES, PJl.PFl,OO . IllIll . FlSII.PA SS.OATA . llIDCOL.FG RlIt! DATE. AUG/ 04 / 89 

POOL 

HELLS 

RRECH 

RISL 

DIG 

Ll'nt 

PJI.P"400.mm . FISIf . PASS . DATA . tUDCOLFG RUII DAlE, tlAR/21/89 

YEAR 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
20 05 

YEARt1I1G SUBYEARUIIG STEHIIEAD SOCKEYE 

lIB NA 1lI1 t1B NA RN lIB NA RI'I t1B NA Rli 

30 . 9 30 . 9 0.0 18.9 18 . 7 -0 . 8 35 . 5 35.5 0 . 0 26.2 26.2 - 0 . 1 
34.1 34.2 0 . 1 20.4 20.2 -0 . 8 39. 3 39.3 0.0 27.7 27.7 - 0 . 0 
40 . 3 40 . 6 0 .6 29.3 29.1 - 0 . 8 47 . 0 47.1 0 . 3 34.4 34.4 0 . 0 
41.6 42.0 0 . 8 29.2 28.9 - 0 . 8 47 . 8 48.0 0 . 3 34.3 34.3 0 . 0 
40 . 740.8 0.5 28 . 728.8 0 . 5 47.2 {.7.3 0.3 3' • . 134 . 2 0 . 4 
41 . 0 4 I . I a . 1 27 .8 27. 9 a . 3 4 7 . 5 47. 6 0 . 2 34 . 4 34. 5 0 . 1 

33.1 33.2 0 . 2 24.3 24 . 2 -0.2 37.6 37 . 6 0 . 0 0 . 0 0 . 0 
36 . 9 37.1 0.4 25 . 8 25 . 8 -0.1 41 . 3 41.4 0 .1 0 . 0 0 . 0 

2~:A 2~:~ 1:1 ~~:~ ~1:~ -8:8 ~Z:~ ~6:~ 8:~ 8:8 8:8 
45 . 3 45 .6 0 . 7 34.0 34.4 1.0 {,9.7 (,9.8 0.2 0.0 0 . 0 
45.9 46 .3 0.8 34.2 34.4 0.6 49.9 50.0 0.2 0.0 0 . 0 

40.5 40 . 6 0 . 2 26.4 26.2 - 0.5 42 . 1 42.1 0.0 34.1 34 . 1 
40.941.1 0 . 4 26.6 26.5 -0.3 42.6 42 . 6 -0 . 0 34.0 34.0 
49.6 50 . 2 1 . 1 37.3 37.2 -0.3 53 . 4 53.5 0 . 2 42.542.5 
51 . 5 52 .2 1 . 3 37.1 36 . 9 -0.3 53. 9 54 . 0 0 . 3 42 . 5 42 . 6 
49.750.0 0 . 6 36.837.1 0.7 52.852.9 0 . 2 42.142.2 
50 . 250 .6 0 . 8 36.136.2 0 . 4 53.753.9 0 . 2 42.6 42.7 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 1 
0 . 2 
0 .3 
0.2 

83 . 0 83 . 0 - 0 . 0 59.859.8 - 0.0 85.7 85.6 - 0 . 0 65.5 65.5 - 0 . 0 
82.2 82.2 0 . 0 60.1 60 . 1 -0 . 1 85.6 85.6 0 . 0 65.3 65 .3 0.0 
88.1 88 . 1 0 . 0 70.2 70.1 - 0 . 0 8 9.4 89.4 0 . 0 74.5 74.5 0.0 
88.5 88 . 5 0 . 0 70.4 70.4 - 0.0 89.5 89 . 5 -0 . 0 74.4 74 .4 0 . 0 
88 . 388 . 3 - 0 . 0 70.8 70.7 -0. 0 89.7 89 . 7 0 . 0 74.8 74.8 0.0 
87 . 7 87.7 0.0 70.1 70.1 - 0 . 0 B9.389.3 0.0 74.3 74.3 0 . 0 

33 . 3 33.3 -0.1 27.2 26.9 -0.9 40 . 2 40 . 2 - 0 . 1 0.0 0 . 0 
35 . 8 36 . 0 0 .4 27.5 27 . 4 -0.6 44. 1 44.3 0 . 3 0.0 0.0 
38.0 38 . 4 1 . 1 33 . 7 33.5 -0 . 4 46.5 46.8 0.7 0 . 0 0 .0 
38.5 39 . 0 1.2 34.5 34 . 2 -0.7 46.847.1 0 . 6 0 . 0 0.0 
38.3 38 . 6 0 . 8 34.6 34 . 7 0 . 3 47. 1 47. 3 0 . 6 0.0 0 . 0 
38.7 39.0 0 . 7 32.7 32.6 -0 . 1 47.848.1 0.5 0.0 0 . 0 

0 , 0 
0.0 
0 . 0 
0 . 0 
0.0 
0.0 

N tlCN 
I 

1991 
1993 
{995 

997 
2001 
2005 

59 . 7 59 . 9 0.5 42 . 7 42 . 6 -0.3 67.5 67.5 0 . 1 0.0 0 . 0 
58 . 8 59 . 0 0.3 42.4 42.3 -0.2 66. 5 66.6 0 . 2 0.0 0 . 0 
64.7 64.8 0.2 53.2 53.2 0.0 73.0 73.2 0 . 4 0.0 0 . 0 

0 . 0 
0.0 
U.O 
0 .0 
0 . 0 
0.0 

N 

JOAY 

DALS 

BOHt! 

51'S 

LEGEHD 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
200 1 
2005 

1991 
1993 
1995 
.1997 
2001 
2005 

1991 
1993 
19 95 
1997 
2001 
2005 

66 . 6 67 . 2 1.0 53 . 2 53.2 0.1 74 . 1 74 . 5 0 .5 0.0 0.0 
64 . 6 65.0 0 . 6 53.1 53.3 0.3 72 . 8 73.0 0 . 4 0.0 0.0 
64 . 6 65.3 1.1 52.352. 6 0.4 75.1 73.3 0.3 0 . 0 0.0 

54 . 854 . 7 - 0 . 1 45 . 145 . 0 - 0 . 1 60 . 2 60 .2 0 . 0 0.0 0 . 0 
54 . 6 54 . 5 - 0.1 44.4 44.3 - 0 . 1 59.559.5 0 . 0 0 . 0 0.0 
54.0 54.2 0 .4 46 . 2 46.2 -0.1 59.6 59. 8 0 . 4 0 . 0 0 . 0 
56 . 0 56.0 -0.1 44.844.6 - 0 . 4 61.8 61.9 0 . 1 0.0 0.0 
55.755.6 -0 . 2 45 . 6 46 . 0 0 . 8 61 . 8 62.1 0.4 0.0 0 . 0 
56 . 6 56.4 - 0 . 4 44.845 . U 0 . 4 61.9 62.2 0 . 4 0.0 0.0 

66.0 65 . 9 - 0 .2 55.0 54.8 - 0 . 3 65.9 65.8 - 0.1 0 . 0 0 . 0 
66 . 0 65 . 9 - 0 . 1 54.7 54.6 - 0 . 2 65.9 65 .7 - 0 . 2 0.0 0 . 0 
65.9 66 . 5 0 . 8 55 . 5 55.3 -0 . 4 66. 1 66.2 0.2 0.0 0 . 0 
69 . 4 69.3 - 0 . 0 56.3 56.0 -0.5 68.9 68.8 -0.1 0 . 0 0.0 
68 . 8 63 . 7 - 0 . 1 56 . 156 .2 0 . 1 69 . 169.0 -0.1 0 . 0 0 . 0 
69. 1 69.1 0 . 0 54.8 54. 9 0.0 69. 0 68.9 - 0 . 1 0 . 0 0 . 0 

87 . 5 87 . 5 0.0 79.5 79.5 - 0.0 83 . 4 83.4 0 . 0 0.0 0.0 
87 . 5 87 . 5 0.0 79.5 79 . 5 - 0 . 0 83 . 2 83.3 0 . 0 0.0 0.0 
87 . 1 87 . 7 0 . 7 79 . 6 79 . 7 0 . 1 8 2. 9 83.2 0 .3 0.0 0.0 
87 . 2 87.2 0 . 0 78.4 78.5 0 . 0 8 2. 2 82.2 - 0 . 0 0 . 0 0 . 0 
87 . 0 87 . 0 0.0 7B . l 78 . 0 - 0 . 1 B2 . 0 81.9 - 0 . 0 0 . 0 0 . 0 
87.1 B7 .2 0 . 1 78.2 78 .2 0 . 0 82.5 82 . 5 -0.0 0 . 0 0.0 

0.0 
0 . 0 
0 . 0 
0 . 0 
0 .0 
0 . 0 

0 . 0 
0 . 0 
0.0 
0.0 
0 . 0 
0 . 0 

0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0 . 0 

69 . 7 69 . 7 0 . 0 52.352 . 2 - 0 . 2 72 . 7 72 . 7 0 . 0 50 . 6 50 . 6 - 0 . 0 
70 . 0 70 . 0 0 . 1 52 . 3 52.2 - 0 . 2 72 . 9 72. 9 0 . 0 50.9 50 . 9 -0.0 
73 . 6 74 . 1 0.6 58.558 . 6 0 . 0 76. 7 76. 8 0 . 2 59.459.4 0 . 0 
74.5 74 . 7 0 . 3 58 . 0 58 . 0 -0 . 0 77.2 77.3 0.1 59.3 59 . 3 0.0 
73 . 8 73.9 0.1 57.958 . 0 0 .2 77 . 1 77 . 2 0.1 59.4 59.5 0 . 1 
73.9 74.0 0.2 57.457 . 6 0.2 77 . 1 n.l 0.1 59.359.3 0.0 

tl13 : NEAN SURVIVAL H!T1l BASE CASE COlmITIO/IS 1%) (BASE CASE I 
NA : I'IEAII SURVI VAL I'IUII ALTEPIlATlVE COInllTIOIiS 1%) (ALTEIlNATIVE) 
III I : RELATIVE CIiAlIGE III IIEAlI SURVIVAL ( % ) 

(ALTERIIATIVE SUIlVIVAL - BASE CASE SURVIVAL) I (BASE CASE SURVIVAL) 
DATE RUII: OlUEC89,09ol {,,{,8 

rRr(;lIl[ UCY OF Rrl.l,11'1F 5I1H I' lVtl.CI!MIGI5 
n:cu. 0 111G Ulil AIID r 1 'II: PlhC1:I1l 

rROGEAt1 : DSll c PJI . PF400. rIm. SAS. rr:rons IF SUl11 
F II.F' , PJI . PF "O O. Elm . F 1511. PA,iS .DA ( A .1I111LOLfG 
FILl:, PJl. PF400 . mil!. FISII. P/'::;S. VATA .IIWLULr G 

1'EARLIIIG SUBYEARLIIIG STEELlIEAD 

FII I FI5 FOI / FD5 FII I FI5 FDI I FD5 FII I FI5 FDI / FD5 

V 0 51 0 101 0 351 5 31 0 31 0 
V 0 V 0 251 3 311 5 81 0 51 0 

301 0 8 1 0 181 5 (,31 3 151 0 31 0 
2?'/ 5 51 0 231 8 f, ~I 5 151 0 01 0 
301 0 01 0 301 20 231 3 181 0 01 0 
251 0 131 0 381 8 281 3 181 0 81 0 

131 0 81 0 131 0 131 0 31 0 31 0 
131 0 51 0 81 0 131 0 01 0 01 0 
401 10 81 0 151 3 l SI 0 131 0 31 0 
401 3 51 0 101 5 251 0 31 0 01 0 
281 3 31 0 231 13 31 0 181 0 01 0 
301 5 131 0 181 IS 181 3 101 0 01 0 

~I 0 01 0 131 0 ?-31 0 81 0 51 0 
H I 0 01 0 151 0 131 0 51 0 31 0 
351 6 51 0 201 0 2131 0 151 0 101 0 
431 5 31 0 151 5 3S1 0 131 0 31 0 
281 0 31 0 301 IS 211 0 51 0 01 0 
3<31 5 101 0 281 5 2131 0 181 0 101 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

81 0 
181 0 
381 3 
<tV 5 
331 0 
~o/ 3 

51 8 
01 0 
01 3 
51 8 
UI 3 
81 10 

0 1 
81 

2il/ 
LUI 
5/ 

151 

51 
81 

401 
101 
51 

151 

01 
01 

(:5/ 
01 
01 
01 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

01 0 
01 0 

ZV 0 
01 0 
01 0 
51 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

101 0 
01 0 
01 0 
51 0 
01 0 
31 0 

51 0 
51 0 

101 5 
01 0 
01 0 

101 0 

131 0 
101 0 
151 0 
2UI 0 
151 0 
2UI 5 

151 0 
81 0 
51 0 

101 0 
131 0 
101 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

51 0 
31 0 

151 0 
131 0 
301 0 
231 0 

51 a 
01 0 

101 0 
lSI 0 
231 0 
201 0 

lSI 3 
81 0 

181 3 
131 5 
231 13 
201 IS 

51 0 
51 0 

101 0 
lSI 0 
251 0 
201 0 

31 0 
31 0 
31 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
31 0 

201 5 
181 3 
lSI 3 
25/ 3 
III 0 

lUI 0 

Ill! 0 
lUI 0 
S I 0 

101 0 
101 0 

51 0 

JIl l 0 
101 0 
2UI 0 
2UI 3 
131 0 
2S1 3 

131 0 
101 0 
251 0 
351 0 
201 0 
181 a 

01 0 
31 0 
01 0 
01 0 
01 0 
51 0 

01 
01 
01 
01 
01 
01 

o 01 o 101 o 
o 
o 
o 
o 
o 

o 31 o ~;I 
o 8 1 o 3/ 
o 81 o 5/ o 231 o 01 
o 201 o 3/ 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

3/ 0 
101 0 
30 1 0 
30 1 0 
181 0 
201 0 

01 0 
81 0 

20 / 0 
151 0 
181 0 
lS I 0 

51 
31 

181 
101 
151 
181 

51 
V 

l SI 
31 

101 
81 

51 
31 
51 
01 
01 
01 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o o 
o 
o 
o 
o o 
o 
o 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

101 0 
01 0 
01 0 
01 0 
01 0 
31 0 

01 0 
01 0 
31 0 
01 0 
01 0 
81 0 

51 0 
01 0 
31 0 
81 0 
01 0 
31 0 

81 0 
81 0 
01 0 
81 0 
01 0 
01 0 

01 0 
01 0 
01 0 
51 0 
01 0 
51 0 

01 
01 
01 
01 
01 
01 

o 
o 
o 
o 
o 
o 

SOCKEYE 

Fll / FI5 

31 0 
31 0 
6 1 0 
31 0 

181 0 
131 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

51 0 
31 0 

181 0 
I V 0 
181 0 
131 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

EDI/FD5 

51 0 
31 0 

101 0 

II 0 
I 0 

1 I 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

31 0 
31 0 

131 0 
01 0 
31 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 

o 
o o 
o 
o 
o 
o 
o o o 
o 
o 
o 
o o 
a o o 
o o 
8 
8 

LEGI:IID FIl 
Fl5 
FDI 
FD5 

PfRCEI'fT OF 
PErCEIH OF 
PI:RCEIIT OF 
PERCEIH OF 

REI.ATIVE 
RELA11 VE 
RELATIVE 
RELATIVE 

SlIr'JIVAL IIICREASFS 
SU H'I lVAL It:CREA <;;I: S 
SURVIVAL OECREASES 
SUIl'l I VA L DI:CIlEASI:S 

EXCE EDItlG 
EXCHOltlG 
n:CI:EOIllG 
EXCElDlJ lG 

ONE PERCENT 
FIVE FERCENT 
OIlE PEP-CEIH 
FIVE PERCEIIT 

DATE RUII: OlUEC89,08,59 ,46 



H 

N 
I 

W 

FIRM USE 
RELATIVE CHANGES IN SYSTEM STOCK SURVIVAL 

HlXA2ARO VS AlIXI3AARO t BASE CASE) 

PROGRAl1 = DSII=PJI. PF{,OO. min. FISHPASS. SAS. REPORTS( FSUtt56 ) 
FILES. PJI.Pf400.RIIR.FIStI.PASS.DATA.I1JDCOl.FG RIIN DATE. AUG/04/89 

PJI.PF400 . r.tlR .FISH.PASS.DATA.IIIUCOl.FG RUII DATEt OCT120/89 

YEARLItlG SUBYEARLIIIG STEELHEAD SOCKEYE 

POOL YEAR 1m tlA rut tm 11A Tltl tm tlA ru'l 1m MA R11 

HELLS 1991 30.9 31 . 1 0 . 7 18.9 18.8 -0.6 35 . 5 35.7 0.5 26.2 26.3 
1993 34 . 1 3~.2 0 .3 20.4 20.4 0.0 39.3 39.5 0.4 27.7 27.7 

o ,f. 
0.2 
0.1 
0.0 
0 . 2 
O. I 

1995 40.340.5 OJ. 29.3 29.3 -0.1 47 . 047.1 0.3 3' .. 4 3< .. 4 
1997 {.1.641.9 0.6 29.229.1 -0.1 47.8 {.8.0 0 .3 3' .. 33( .. 3 
2001 40.740 .7 0.2 28.728.8 0.3 47.247.3 0 . 3 3' •. 134.2 
2005 41.041.1 0 . 1 27.8 27.9 OJ. 4 7. 5 {.7 . 7 0 . 3 34.4 34 . 5 

RRECH 1991 33 . 1 33.3 0.7 2~.3 24.3 -0.1 37.6 37.7 0.4 0 . 0 0 . 0 
1993 36.9 37.0 0.1 25.8 25.8 0 . 1 41.341.t. 0 . 2 0 . 0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1995 45.145.4 0.5 3'0 .. 8 3' •. 7 - 0.1 49.649.6 0 . 1 0.0 0 . 0 
1997 46.8 47.0 0.5 33 . 9 33 . 9 -0.1 50.2 50.3 0 .1 0.0 0.0 
2001 45.345 .5 0.3 34.0 34.2 0.6 49.749.8 0.2 0.0 0.0 
2005 45 . 946 . 1 0.2 34.2 34.4 0.4 49 . 9 50.0 0.2 0.0 0.0 

RISL 1991 40.540 .7 0.5 26.4 26.3 -0.4 42.142.3 0.4 34.1 34.2 0.3 
1993 40 . 9 41.0 0.3 26.6 26.6 0.3 42.6 42.8 0 . 5 34.0 34. 1 0 .3 

LHG 

LI'II! 

IICH 

1995 49.6 49.9 0 . 6 37.3 37.3 0.1 53.4 53.4 -0.0 42.5 42.5 -0.0 
1997 51.5 52.0 0.8 37.1 37.1 0.0 53.9 53.9 0 . 2 42.5 42 . 6 0 .2 
2001 49.7 49.9 0.4 36 .8 37.0 0.5 52.8 52.9 0.3 42 . 1 42.2 0.3 
2005 50 . 2 50.4 0 .4 36.1 36.2 0 . 5 53.7 53 . 9 0 . 3 42 . 6 42.7 0.2 

1991 83.0 83.0 0.0 59.859.8 -0.0 85.785.6 -0.0 65 . 5 65.5 -0.0 
1993 82.2 62.2 0.0 60.1 60 . 1 -0.1 85 . 6 85.6 0.0 65.3 65.3 0.0 
1995 68 . 1 88.1 0.0 70.2 70.1 -0.0 89.4 89.4 0.0 74.5 74.5 0.0 
1997 88.5 8U.5 0.0 70 .4 70.4 -0.0 89.5 69.5 0.0 74 . 4 74.4 -0.0 
2001 88.3 88.3 -0.0 70.8 70.7 -0.0 89.789.7 - 0.0 74.8 74.8 -0.0 
2005 87.787 .7 0.0 70.1 70.1 -0.0 89.389.3 0 . 0 74.3 74.3 -0.0 

1991 33.3 33.4 0.3 27.2 27.0 -0.5 ~0.2 40.3 0 . 2 0.0 0.0 
1993 35.8 35.9 0 . 1 27.5 27.6 0 . 1 ~4.1 44.2 0.2 0.0 0.0 
1995 38.0 38.2 0 .6 33.7 33.6 -0.2 46.546.7 0.6 0.0 0.0 
1997 38.5 36.8 0 . 8 34.5 3~.2 -0.9 46.8 47.1 0.5 0.0 0 . 0 
2001 38.3 38.4 0.3 34.6 34.6 0.2 47.1 47 . 2 0.3 0.0 0 . 0 
2005 38.7 38.9 0.5 32.7 32.6 -0.3 47.8 48.0 0.4 0.0 0 . 0 

1991 59.759 . 7 0.0 42.742.6 - 0 . 2 67.5 67.6 0.1 0.0 0.0 
1993 58.8 58 . 7 -0.2 42.4 ~2.4 0.0 66.5 66.7 0 . 2 0.0 0.0 
1995 64.7 64.4 -0.4 53.2 53.2 0.0 73 . 0 73.1 0.2 0.0 0.0 
1997 66.6 66.9 0.5 53.2 53.2 0.2 74.1 74 .4 0.4 0.0 0.0 
2001 6~.6 64.6 0.0 53.1 53.2 0.2 72.8 73.0 0.3 0.0 0 . 0 
2005 64.6 65.0 0.5 52.3 52.5 0 .3 73 . 1 73.3 0.2 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

JDAY 1991 54.8 55.0 0.4 45.1 45.0 -0.2 60.2 60.2 0.0 0.0 0 . 0 
1993 54.6 54.8 0.4 44.4 44.3 -0.1 59.5 59.5 -0. 1 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1995 54.0 53 .7 -0.5 46.2 46.1 -0.2 59.6 59.6 0.0 0.0 0.0 
19 97 56.0 56.0 -0.0 ~4.8 44.6 -0.4 61.8 61.8 -0.0 0 .0 0 .0 
2001 55.755.7 0 . 0 45.6 45.8 0.4 61.8 62.0 0 . 2 0 . 0 0.0 
2005 56.6 56.7 0.1 44.845.0 0 . 4 61. 9 62.1 0 .3 0 . 0 0.0 

DALS 19 91 66.0 66.1 0 .1 55.0 54.8 -0.3 65.9 66.0 0.1 0 . 0 0 . 0 
19 93 66.0 66.0 0.0 5~ . 7 54.7 0.1 65.9 65.9 0.1 0.0 0 . 0 
1995 65.9 65.6 -0.5 55.5 55.4 -0.1 66.1 65.9 -0 .3 0.0 0.0 
1997 69.4 69 . 3 -0.1 56 .3 56.2 -0.1 68.9 68.8 -0.1 0 . 0 0 . 0 
2001 68.8 68.8 - 0.0 56.1 56.2 0 . 1 69.1 69 . 1 0.1 0 . 0 0 . 0 
2005 69.1 69.2 0.2 54.6 5~.9 0 .1 69.0 69.0 0 . 1 0.0 0 . 0 

BONN 1991 87.5 87 .6 0.1 79 . 5 79.6 0 . 1 83 .4 83.5 0.1 0 . 0 0.0 
1993 87.5 87.5 -0.0 79 .5 79.5 0.0 83.2 63 . ~ 0.1 0.0 0.0 
1995 67.1 87.0 -0. 1 79.6 79.5 - 0.2 82.9 82.8 -0.1 0 . 0 0.0 
19 97 87 .2 87.2 -0 .0 78.4 78.4 -0.0 82.2 82.2 -0. 0 0 . 0 0 . 0 
2001 87 .0 87.0 0.0 78.1 78.1 -0.0 82. 0 82 . 0 0.0 0.0 0.0 
2005 87 . 1 87.2 0.1 78.2 78.3 0.0 82.5 82.5 0.1 0.0 0.0 

1991 69.7 69.8 0 . 1 52.3 52 .3 -0.0 72. 7 72 . 8 0.1 50.6 50.7 
1993 70.0 70.0 0 . 0 52.3 52.3 -0.0 72.9 73.0 0.1 50. 9 50.9 
1995 73.6 73.7 0.0 58.5 58.5 - 0.1 76.7 76.7 0 . 0 59 . 4 59.4 
1997 74 .5 74.6 0.1 58.0 58.0 0.0 77.2 77.3 0.1 59.3 59.3 
2001 73.8 73 . 9 0.1 57.958.0 0.1 77.1 77.2 0 . 1 59.4 59.4 
2005 73.974.0 0.1 57.457.6 0.2 77.177.1 0 . 1 59.359.3 

SYS 

LEGEtID t18 I"IEAII SURVIVAL HITH BASE CASE COImlTIOIIS (I. I t BASE CASE) 

0.0 
0.0 
0 . 0 
0 . 0 
0 .0 
0.0 

0.0 
0 .0 
0 . 0 
0.0 
0.0 
0.0 

0.0 
0 . 0 
0 . 0 
0 . 0 
O. I 
0 . 0 

NA = tlEAN SUHVIVAL HIl H ALlEIWATl VE CUIlUlTIOJIS (I.) I ALTEIUlATIVE) 
R11 = RELATIVE CHAUGE III NEAll SURVIVAL (I.) 

(ALTERIIATIVE SURVIVAL - BASE CASE SURVIVAL) / (BASE CASE SURVIVAL) 

DATE RUII= 07DEC89 .09.18.36 

FREQUENCY OF P.ELATIVE SURVIVAL CHl\tlGES 
EXCEEDIIIG O;;E ArID FIVE I'ERCEIH 

Pr.OGR.~11 = DStl=PJI . PFltOO. RtlR. SAS. rEPORTSI FSUtt) 
FIl.E: PJI. PF400. RIIR. FISH. PA :,S. DA rA. II J[ ,U1LfG 
FI LE. PJI. PF400 . !lUll . FISH. PASS .DATA. :UUCOl.!"G 

YEARLIIlG SUBYEARl.lHG STEF:LHEAD 

FII/FI5 FDI/FD5 FII/FI5 rnl /FD5 rII/rI5 FDI/FD5 

10/ 3 8/ 0 20/ 0 281 8 13/ 3 51 0 
1[1/ 0 5/ 0 ~3/ 3 23/ 0 18/ 0 31 0 
25/ 0 15/ 0 B/ 3 15/ 0 iOI 0 5/ 0 
I nl 3 0/ 0 28/ 3 ~o/ 0 ~Ol 0 0/ 0 
l.V 0 0/ 0 3!:>1 10 113/ 0 15/ 0 0/ 0 
I H/ 0 10/ 0 38/ 8 ".v 0 lUI 0 3/ 0 

231 8 10/ 3 25/ 0 23/ 0 10/ 3 31 0 
25/ 3 13/ 0 28/ 5 25/ 5 ~/ 0 0 1 0 
3'11 5 13/ 3 8 / 0 10/ 0 15/ 0 51 0 
28/ 3 13/ 0 8/ 0 .51 0 V 0 31 0 
18/ 0 8/ 0 18/ 8 3/ 0 13/ 0 0/ 0 
20/ 3 15/ 0 13/ 5 8/ 0 13/ 0 3/ 0 

15/ 3 8/ 3 18/ 0 33/ 0 20/ 5 10/ 3 
18/ 3 8/ 0 35/ 0 30/ 0 18/ 3 51 0 
33/ 3 13/ 0 10/ 0 10/ 0 20/ 0 15/ 0 
,8/ 0 3/ 0 20/ 0 20/ 0 15/ 0 8/ 0 
15/ 0 5/ 0 30/ 5 I J/ 0 18/ 0 51 0 
<:5/ 3 8/ 0 28/ 0 15/ 0 20/ 0 101 0 

0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 01 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 
0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

10/ 3 10/ 0 20/ 0 30/ 0 13/ 3 8/ 0 
) 5/ 0 8/ 0 20/ 0 18/ 3 131 0 3/ 0 
35/ 0 5/ 0 8/ 0 10/ 0 <8/ 0 5/ 0 
30/ 3 3/ 0 5/ 0 20/ 5 23/ 0 0/ 0 
15/ 0 0/ 0 13/ 3 8/ 0 13/ 0 0/ 0 
23/ 3 5/ 0 I 0/ 0 I 8/ 0 18/ 0 5/ 0 

13/ 0 8/ 3 10/ 0 15/ 0 8/ 0 3/ 0 
15/ 3 10/ 5 18/ 0 15/ 0 10/ 0 3/ 0 
13/ 3 18/ 8 8/ 0 5/ 0 20/ 0 5 / 0 
20/ 5 5/ 3 13/ 0 0/ 0 10/ 0 0/ 0 
13/ 3 8/ 5 10/ 0 0/ 0 13/ 0 0 1 0 
231 5 8/ 0 , a31 0 3/ 0 15/ 0 5/ 0 

10/ 5 8/ 3 25/ 5 35/ 3 8/ 3 8/ 0 
20/ 3 5/ 3 18/ 3 331 3 3/ 0 10/ 0 
10/ 0 20/ 5 5/ 3 23/ 0 3/ 0 3/ 0 
15/ 0 20/ 0 10/ 0 20/ 3 5/ 0 5 / 0 
5/ 0 10/ 0 15/ 3 0/ 0 131 0 0/ 0 

20/ 3 10/ 0 18/ 8 8/ 0 13/ 0 3/ 0 

8/ 3 I 31 0 5/ 0 I 31 0 15/ 0 3/ 0 
15/ 0 10/ 3 20/ 0 13/ 0 10 / 0 3/ 0 
S/ 0 20/ 3 8/ 0 31 0 3/ 0 10/ 0 
5/ 0 8/ 0 8/ 0 13/ 0 3/ 0 3/ 0 

15/ 0 8/ 0 15/ 0 8 / 0 5 / 0 0/ 0 
15/ 3 5/ 0 20/ 0 8/ 0 10/ 0 0/ 0 

Il/ 0 0/ 0 8/ 0 0/ 0 13/ 0 5/ 0 
0/ 0 3/ 0 3/ 0 3' 0 3/ 0 3/ 0 
0/ 0 3/ 0 3/ 0 5/ 0 3/ 0 8 1 0 
0/ 0 0/ 0 0/ 0 3/ 0 01 0 3/ 0 
0/ 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 
3/ 0 0/ 0 3/ 0 0/ 0 3/ 0 0/ 0 

5/ 0 
3/ 0 
0 / 0 
0/ 0 
0/ 0 
0/ 0 

3/ 0 
3/ 0 
5/ 0 
0/ 0 
0/ 0 
0/ 0 

8/ 0 
5/ 0 
5/ 0 
0/ 0 
5/ 0 

10/ 0 

8/ 0 
3/ 0 
3/ 0 
0/ 0 
0 / 0 
0/ 0 

31 0 
3/ 0 
0/ 0 
0/ 0 
0/ 0 
0/ 0 

31 0 
0 / 0 
01 0 
01 0 
0 / 0 
0 / 0 

SOCY-EYE 

FJI/FI5 rDJlFD5 

10 / 
)01 
)0/ 
8/ 

) 5/ 
18/ 

0 / 
0 / 
0 / 
0 / 
0 / 
0/ 

15/ 
10/ 
13/ 

8 / 
23/ 
13/ 

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 / 
0 / 
0 / 
0 / 
0/ 
0/ 

0/ 
0 / 
0/ 
0 / 
0 / 
0/ 

31 
3/ 
0 / 
0/ 
0/ 
0/ 

3 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
3 
o 
o 
o 
o 
o o 
o 
o 
o 
o 
o 
8 
o 
o o 
o o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o o o 
o 
o 
o 
o 
o 
o 
o 
o 
o o 
o 
o 

5/ 
5/ 
5/ 
5/ 

~~ 
0/ 
0/ 
0/ 
0 / 
0/ 
0/ 

10/ 
5/ 

15/ 
3/ 
3/ 
3/ 

0/ 
0/ 
0/ 
0/ 
0/ 
0/ 

0/ 
0/ 
0/ 
0/ 
0/ 
0/ 

0/ 
0/ 
0/ 
0/ 
01 
0/ 

01 
0/ 
0/ 
0/ 
0/ 
0 / 

0 / 
0/ 
0/ 
0/ 
0 / 
0/ 

0 / 
0 / 
0/ 
0/ 
0 1 
0/ 

3/ 
0/ 
0 / 
0/ 
0 / 
0/ 

8 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 o o o 
o 
o 

8 
o 
o o 
o 
o o o 
o o o 
o o 
o 
o 
o 
o 
o 
o o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o o 
o 
o 
o 
o 

LEGEIID FIl 
FI5 
FDI 
FU5 

PERCEIIT OF RELATIVE SIIP.VIVAL IlICREASfS EXCEEDI1IG ONE PERCENT 
PERCE tlf OF RF.LATIVE SIIHVIVAL l!iCREASES EXCH lllll ,; FI VE PE rCE NT 
FERCErff OF RELATIVE SUI~\'IVAl. DECIlEASES EXCEED I!!!; Cl UE PEI'CElrr 
PERCEIIT OF REl.ATIVE Sl!RV I Vt. L DECHEASES EXCEEDlI!!; FIVE PERCEIH 

DATE nUII= 07DEC89:l0.22.21 
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APPENDIX I 
Part 3 

FISHPASS Sensitivity Studies 

The relative change in mean survival using a 50% increase and decrease in 
reservoir mortality for contract years 1991, 1993, 1995, 1997, 2001, and 2005. 

The frequency of relative survival increases or decreases of greater than 1 
and 5 percent using a 50% increase and decrease in reservoir mortality for the 
contract years 1991, 1993, 1995, 1997, 2001, and 2005. 

AMXBAARO -

AMXA1ARO -

IMXA2ARO -

STUDY KEY 

No-Action Alternative (also referred to as the base case on some 
tables). 

Proposed Alternative used as an opportunity resource. 

Proposed Alternative used as a firm resource. 

1.3-1 



H 

W 
I 

i'J 

FI SHPASS SE NSITIVITY 
50%INCREASE IN RESERVIOR MORTALITY OPPORTUNITY USE 

RELATIVE CHANGES IN SYSTElfSTOCK SURYIVAL 
AMXA1ARO VS AMXBAARO (BASE CASE 

PROGRAM = DSN=PJI . PF~00.RHR.FISHPASS.SAS.REPORTS(FSUM56) 
FILES: PJI.PF400.R I IR . Fl S II.PASS.DATA.I1IDCOL~G . III RUIl DATE: SEP/26/89 

PJl.PF400.RHR .F I S II . PASS.DATA.MIDCOLFG.HI RUIl DATE: SEP/26/89 

YEARLI NG SUBYEARLING STEEL HEAD SOCKEYE 

POOL YEAR I1B I1A RH I1B HA Rtf MB I1A Rtf MB tfA RM 

HELLS 1991 22.8 2 2. 8 0.1 12 . 3 12 . 2 -1.2 27 . 8 27 . 8 0.0 19.1 19 . 1 -0.0 
1993 25.0 25.0 0.3 13 . 3 13 . 2 -1 . 0 ~0.5 30.6 0 . 1 20.0 20.0 0 . 0 
1995 30.2 30.4 0 . 1 20 . 6 20 . 4 -.2 37.2 37 . 3 0.4 26.0 26.1 0 . 1 
1997 31 . 431 . B 1.3 20'120.3 - .2 311.0 38 . 2 0 . 4 26.0 26 . 1 0 . 1 
2001 30.3 30.5 O'l 20. 20.2 0 . 3 37 . 3 37 . 4 0 . 4 25.8 25 . 9 0.5 
2005 30.7 30.8 0 . , 19. 19 .2 0 .3 37. 7 37.8 0 . 4 26.126.2 0 .3 

RRECH 1991 25 . 0 25 . 1 0.4 16 . 9 16 . 9 - 0.0 29 . 4 29 . 4 0 . 0 0 . 0 0 . 0 
1993 27 . 7 27 . 9 0 . 6 17 . 9 17 . 9 0.2 32.1 32.2 0.1 0.0 0 . 0 

0 . 0 
0 . 0 
0.0 
0 . 0 
0 . 0 
0 . 0 

1995 3~ . 5 35.2 1 . 8 25.7 25 . 8 0 . 3 39 . 3 39 . 4 0.2 0.0 0.0 
1997 36 . 1 36 . 6 1 . 5 24.9 25 . 0 1 . 3 39.9 40.0 0 . 3 0.0 0.0 
2001 34 . 5 34 .9 1 . 0 25.1 25.5 .5 39 . 3 39.5 0 . 5 0 . 0 0 . 0 
2005 35 . 3 35.7 1 . 0 25.3 25.5.0 39.6 39 . 8 0 . 4 0 . 0 0.0 

RISL 1991 31 . 2 31 . 3 0 . 3 18 . 2 18 . 1 -0.6 32 . 8 32 . 8 0 . 0 25 . 7 25.7 
1993 31 . 2 31 .4 0 . 6 18.3 18 . 2 -0 . 4 33 . 0 33 . 0 - 0 . 0 25.4 25.4 

0 . 0 
0.1 
0.1 
0.4 
0 . 5 
0 . 4 

LIIG 

LliM 

HCN 

1995 38 . 8 39.3 1.4 27.4 27 . 2 - 0 . 4 42.2 42.3 0.2 33 . 1 33.2 
1997 40 . 6 41 .4 1 . 8 27.2 27 . 1 - 0 . 5 42 . 6 42.8 0.4 33 . 2 33.3 
2001 38 . 6 39 . 0 0 .9 27.0 27 .2 0 . 8 41 . 4 41.5 0 . 2 32.7 32 . 9 
2005 39.2 39 . 7 1.2 26.1 26.2 0 .5 42.6 4 2. 8 0.3 33 .3 33 . 4 

1991 80 . 8 80 . 8 0 . 0 55 . 3 55 . 3 - 0 . 0 84 . 0 84 . 0 0 . 0 61 . 7 61.7 -0.0 
1993 79 . 9 79 . 9 0 . 0 55.8 55.7 -0.0 83 . 8 83.8 0.0 61.7 61 . 7 0 . 0 
1995 86 . 8 86 . 8 0 . 0 66 . 3 66 . 2 -0 . 0 08.4 88 . 4 0 . 0 71.5 71 . 5 0 . 0 
1997 87 . 3 87 . 3 0 . 0 66.5 66.5 -0. 0 88.4 88.4 0 . 0 71 . 4 71.4 0.0 
2001 87.0 87 . 0 -0.0 67.0 67 . 0 -0 . 0 88.8 88.8 0.0 71 . 9 71 . 9 0 . 0 
2005 86.3 86 . 4 0.0 66 . 2 66.2 -0.1 08 . 2 88.2 0 . 0 71 . 3 71 .3 0 . 0 

1991 21 . 7 21 . 7 0 . 1 17 . 9 17 . 7 -1 . 1 29.1 29.1 - 0 . 1 0 . 0 0.0 
1993 23.3 23 . 4 0 . 6 18 . 6 18 . 5 -0.6 31 .8 31.9 0 .4 0 . 0 0 . 0 
1995 24.9 25 . 2 1 . 4 24.0 23 . 9 -0.4 33.5 33 . 8 1 . 0 0 . 0 0 . 0 
1997 25 . 1 25 . 5 1 . 7 25 . 0 24 . 9 -0.7 33 . 6 34.0 0 . 9 0 . 0 0.0 
2001 25.1 25 . 4 1.2 25 . 2 25 . 3 0 . 2 34.1 34 . 4 0.9 0 . 0 0.0 
2005 25.4 25.7 1.2 23.1 23.1 -0.1 34.9 35.2 0.8 0.0 0.0 

1991 48.6 48 . 9 0 . 7 32.7 32 . 6 -0.4 58.5 58 . 6 0.1 0.0 0.0 
1993 47.6 47 . 8 0 .5 32.4 32. 3 -0.3 57 . 4 57.5 0 . 2 0.0 0 . 0 
1995 53.7 53.7 0.1 43.1 43.2 0.1 64 . 4 64.7 0.4 0 .0 0.0 
19 97 55.5 56 . 3 1 . 4 43.2 43.3 0.2 65.6 66.0 0.7 0.0 0 . 0 
2001 53.3 53.7 0 . 8 43 . 1 43.3 0 . 5 64.0 64.3 0.5 0 . 0 0 . 0 
2005 53 . 4 54.2 1.6 42 . 2 42.5 0.8 64.4 64.7 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 
0.0 
0 . 0 

JDAY 1991 44 . 3 44.3 -0.1 33 . 8 33.8 -0 . 0 49.9 49.9 0 . 1 0 . 0 0 . 0 
1993 44.1 44 . 1 -0.1 33 . 2 33.2 -0.0 49 . 0 49.0 0 . 1 0.0 0.0 

0 . 0 
0 .0 
0 . 0 
0.0 
0.0 
0.0 

1995 43 . 6 43.4 - 0 . 3 35 . 3 35 . 3 - 0.1 49 . 3 49.4 0.2 0 . 0 0.0 
1997 45.0 44 . 9 -0.1 33 . 8 33.7 -0.4 5 1.2 51.2 0 . 1 0 . 0 0.0 
2001 44.6 44 .5 -0.3 35.0 35.4 1.0 51.1 51 . 5 0.7 ' 0.0 0.0 
2005 45.5 45.3 - 0 . 6 33.9 34.1 0.6 51.2 51.6 0.8 0 . 0 0 .0 

DALS 1991 56 . 8 56.6 -0.2 43.3 43.1 -0.4 56.3 56 . 2 -0.2 0 . 0 0 . 0 0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 

1993 56 . 9 56.9 -0.1 42.9 42.8 -0.3 56.2 56.1 -0.2 0 . 0 0.0 
1995 57 . 0 57.1 0 . 0 44.1 43.8 -0.6 56.7 56 . 6 - 0 .2 0.0 0 .0 
1997 59 . 7 59.7 -0.0 44.8 44.5 -0.7 59.0 58.9 -0.2 0 . 0 0 . 0 
2001 59.0 58 . 9 -0.2 44.7 44.7 0.1 59 . 2 59 . 1 -0.1 0 . 0 0 . 0 
2005 59.3 59 . 4 0.0 43.0 43.0 0 . 0 59.0 58.9 -0 .1 0 . 0 0.0 

80llN 1991 83.7 83 . 7 0 . 0 74.1 74.1 -0.0 77 . 9 77.9 0.0 0 . 0 0.0 
1993 83 . 6 8 3. 7 O. 1 74 . 1 74. 1 0 . 0 77 . 6 77 . 7 0 . 0 0 . 0 0 . 0 

0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0.0 

SYS 

LEGEND 

1995 83.4 83 . 4 0.1 74 . 3 74 . 4 0.0 77.2 77.3 0.1 0 . 0 0 . 0 
1997 83.4 83.4 0 . 0 73.2 73.2 0.0 76.6 76.6 0.0 0 . 0 0 . 0 
2001 83.1 83.1 0.1 72.6 72.5 -0.1 76.1 76.1 -0 .0 0.0 0 . 0 
2005 83 . 2 83 . 4 0.1 72.8 72.8 0.0 76.9 76.9 -0.0 0 . 0 0.0 

1991 64.2 64.3 0 . 1 44.1 44 . 0 -0.2 67.4 67.5 0.0 45.3 45 . 3 -0.0 
1993 64 .3 64 . 3 0 . 1 44.0 44 . 0 - 0.1 67.4 67.5 0.0 45.5 45 . 5 0.0 
1995 67.9 68 . 1 0 . 3 50.150 . 1 0 . 0 71 . 5 71.6 0.1 54.0 54.1 0.0 
1997 68.7 68.9 0 . 3 49.7 49 . 7 0.0 71 . 9 72.0 0.1 54.0 54 . 0 0.1 
2001 67.9 68.0 0 .2 49.5 49.6 0.2 71.8 71 . 9 0.2 54.1 54.2 0 . 1 
2005 68.0 60.2 0.3 49.0 49.1 0.3 71.8 71.9 0.1 5~.0 54.0 0.1 

I1B = MEAN SURVIVAL HITH BASE CASE CONDITIONS (Xl (BASE CASE) 
HA = HEAN SURVIVAL IIITH ALTERNATIVE CONDITIONS X) (ALTERNATIVE) 
RM = RELATIVE CIiAlI GE HI MEAlI SURVIVAL ( X) 

(ALTEIWATIVE SURVIVA L - BASE CASE SURVIVAL) / (BASE CASE SURVIVAL) 

DATE RUN= 21DEC89 : 09 : 03 : 19 

FREQUENCY or RELATIVE SUR VIVAL CHANGES 
EXCEEDIlIG OlIE AlID FIVE PERCENT 

PROGRAI1 = DSN-=PJI . PFltOO.RHR.SAS . PErOflTS(FSUMJ 
FILE: PJ I . PF400 . RIIR. FISII. PASS . UArA .11 I IICOI.f G. 1l I 
FILE: PJI . PF400.RIIR.Fl S Il.PASS . DATA.llllJCO LrG.ltl 

YEAflLIrIG SUnYEARLIrIG STEELHEAD 

FI l / rI5 FD1/FD5 FIl / FI5 

131 3 
38 1 8 
25/ 8 
28 1 10 
35/ 20 
1,0/ 13 

FD UFD5 

451 5 
33/ 13 
501 8 
5]/ 10 
I,IJ I 8 
351 3 

FI 1/ rI5 FD1IFD5 

3/ 0 
51 0 
8 1 0 
0 / 0 
31 0 
8 1 0 

101 0 
10 1 0 
331 3 
3V 10 
3JI 0 
35/ 0 

20/ 3 
15 1 5 
31)/ 15 
43/ 13 
33/ 10 
1,5 / 10 

15 / 0 
23/ 5 
4U / 13 
1,5/ 13 
30/ 3 
1,3/ 5 

0/ 0 
0 / 0 
0 / 0 
0 / 0 
0 1 0 
0/ 0 

13 / 0 
201 0 
431 8 
50/ 10 
43/ 0 
35/ 5 

151 8 
15 / 5 
201 5 
30/ 10 
20/ 5 
1,3 / 10 

8/ 3 
8/ 0 

25/ 3 
201 0 
10 / 0 
30/ 0 

5 / 3 
8/ 3 

18/ 3 
15/ 0 
13/ 0 
15 / 3 

3/ 0 
5/ 0 
3/ 0 
0 / 0 
0/ 0 
3/ 0 

0 / 0 
31 0 
8/ 0 
0 / 0 
3 / 0 
5/ 0 

8 1 0 
3/ 0 
8/ 0 
31 0 
0 1 0 

13 1 0 

8/ 0 
5 1 0 

13 / 0 
5 / 0 
8 / 0 

13/ 3 

3/ 0 
3 / 0 

13 1 0 
3/ 0 
3/ 0 

10 / 0 

0/ 0 
0/ 0 
0 / 0 
0 / 0 
01 0 
01 0 

8 / 0 
01 0 
3/ 0 
3/ 0 
0/ 0 

10/ 0 

10/ 0 
8/ 0 

13/ 5 
5/ 0 
5 / 0 

13 / 0 

13/ 0 
13/ 0 
23/ 5 
23/ 5 
23/ 0 
20/ 8 

18 / 0 
10/ 0 
20/ 0 
15/ 0 
15 / 3 
15/ 0 

0/ 0 
0 / 0 
3 / 0 
3/ 0 
3/ 0 
0/ 0 

18/ 3 
18 1 3 
18/ 5 
20/ 5 
28 / 15 
20/ 18 

15/ 5 
25/ 0 
20 / 5 
231 10 
33 1 20 
35 / 18 

0/ 0 
0/ 0 
01 0 
0 1 0 
0/ 0 
0/ 0 

10/ 0 
13/ 0 
20/ 0 
15 / 0 
301 10 
30/ 5 

10/ 0 
8/ 0 

20/ 0 
25/ 0 
30/ 3 
251 10 

20/ 5 
10/ 5 
20/ 13 
25/ 5 
38/ 15 
30/ 18 

8/ 0 
13/ 0 
18/ 0 
18/ 0 
281 8 
23/ 3 

5/ 0 
51 0 

10/ 0 
0/ 0 
0/ 0 
5/ 0 

15 1 0 
8 1 0 

15 1 0 
23/ 0 
10 / 0 
20/ 3 

40 / 3 
20 / 10 
31) / 0 
3.51 8 
30 / 0 
33/ 3 

0 / 0 
0 / 0 
0 / 0 
0 / 0 
0 / 0 
3/ 0 

251 5 
23/ 3 
13/ 3 
20/ 3 
15/ 0 
20/ 3 

20/ 0 
20/ 0 
151 0 
25/ 0 
18 / 0 

8 / 0 

181 3 
181 0 
28 / 0 
28/ 8 
20/ 3 
23/ 3 

281 0 
151 0 
40/ 0 
43 1 3 
23/ 0 
23/ 0 

3 1 0 
3/ 0 

13/ 0 
8 / 0 
31 0 

10 / 0 

8 1 0 
10 1 0 
231 0 
2.3/ 0 
161 0 
2M 0 

5/ 0 
5/ 0 

25/ 0 
15 / 0 
28 1 0 
23/ 0 

10 / 0 
5 / 0 

25/ 3 
251 0 
18/ 0 
3 0/ 0 

0 / 0 
0/ 0 
01 0 
0/ 0 
0/ 0 
0 / 0 

5/ 0 
15/ 0 
35/ 0 
40 / 0 
30/ 0 
20/ 0 

10/ 0 
10 / 0 
20 / 0 
33 1 0 
201 0 
;::5/ 0 

131 0 
51 0 

181 0 
15/ 3 
18 / 10 
20 / 10 

13/ 0 
5/ 0 

20/ 0 
13/ 0 
15/ 0 
15 1 0 

8 / 0 
3/ 0 
5 / 0 

10/ 0 
01 0 
8/ 0 

31 0 
01 0 

101 0 
01 0 
3 1 0 
3 / 0 

8 1 0 
8 / 0 

18 1 0 
13 1 0 

5 1 0 
13 / 0 

0 1 0 
0 1 0 
0 / 0 
0 / 0 
0 1 0 
0 / 0 

10/ 0 
0 / 0 
0/ 0 
0 / 0 
0 / 0 
3 / 0 

31 0 
0 1 0 
5 1 0 
01 0 
0 1 0 

10 / 0 

3 / 0 
0 1 0 
5 1 0 

10 1 0 
01 0 
5 / 0 

15 / 0 
13 / 0 
30 / 0 
18 1 0 
13 1 0 
18 / 0 

3 / 0 
0 / 0 

13 1 0 
8 / 0 
3 / 0 

10 1 0 

0/ 0 5/ 0 131 0 0/ 0 0 / 0 
0/ 0 3/ 0 81 0 01 0 0 1 0 
0 / 0 13/ 0 51 0 0/ 0 0 / 0 
0/ 0 8/ 0 10/ 0 0/ 0 0 / 0 
3/ 0 23/ 0 5/ 0 0/ 0 0 1 0 
5/ 0 20 / 0 3/ 0 0 / 0 0 / 0 

SOCKEYE 

rIlIFl5 

8 1 0 
10 / 0 
23 1 0 
151 3 
301 0 
25/ 0 

0/ 0 
0 1 0 
0/ 0 
0/ 0 
01 0 
0/ 0 

8/ 0 
51 0 

23/ 3 
23/ 3 
25/ 3 
<:8/ 0 

0 1 0 
01 0 
0 / 0 
01 0 
0/ 0 
0 / 0 

0 / 0 
0/ 0 
01 0 
0/ 0 
01 0 
0/ 0 

0/ 0 
0 / 0 
0 / 0 
0 1 0 
0 / 0 
0/ 0 

0 / 0 
0/ 0 
0/ 0 
0/ 0 
0 / 0 
0/ 0 

0 1 0 
0 / 0 
0 / 0 
0/ 0 
0/ 0 
0 / 0 

01 0 
0 1 0 
0 / 0 
0 1 0 
0 1 0 
0/ 0 

FD1IFD5 

5/ 0 
3 1 0 

10 1 0 
8 / 0 
31 0 

101 0 

0/ 0 
01 0 
0/ 0 
0/ 0 
0/ 0 
0/ 0 

5/ 0 
3/ 0 

20/ 0 
81 0 
3/ 0 

10/ 0 

01 
0/ 
0/ 
0/ 
0/ 
0/ 

0/ 
0/ 
0/ 
0/ 
0/ 
0/ 

0/ 
0/ 
01 
0/ 
0/ 
0/ 

0 1 
01 
0/ 
01 
0/ 
0/ 

0/ 
0/ 
0/ 
0/ 
0/ 
0 / 

0/ 
0/ 
0 / 
0 / 
01 
0/ 

o o 
o o 
o o 
o o o o o o 
o 
o o o o 
o 
o o o o o 
o 
o 
o 
o 
o 
o 
o 
o 
8 
o o o 

0 1 0 0/ 0 
01 0 0 / 0 
0 / 0 0/ 0 
0/ 0 0/ 0 
0 1 0 0/ 0 
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FISHPASS S EN S ITIVITY 

RELATIVE CHANGES IfI ~P;h:Q~~t~RJltA~ESERV I OR MORTALl TY OrpORTU~1:~utlg OF RELATIVE SURVIVAL CHAtlGES 
AIIXA1ARO VS AMXBAflnO (BASE CASE) EXCEEDIIIG OIlE Aim Fl VE PERCElIT 

PROGRAM = DSH=PJI.PF~00.RIIR.FISHPASS.SAS.REPORTS(FSUH56) PROGRAM = DSN=PJI . PF400.RHR.SAS.REPORTSCFSVH) 
FILES: PJI.PF400 . RIIR.FISII.PASS.DATA.HIDCOLFG .LO RUN DATE: SEP/26/89 FII.E: PJI.PF400.RHR . FISH . PASS.DATA.H1DCOLFG.LO 

PJI. PFl.OO. RllR. FISH. PASS. DATA .IIlDCOLFG. LO RUN DATE: SEP/23/89 rIL.E: PJI. PFl.OO. RllR. FISII. PASS. DATA . tIIDCOLFG. LO 

YEARLING SUB YEARLING STEELIlEAD SOCKEYE YEARLItlG SUB YEARLInG STEELIIEAD SOCY-EYE 

POOL YEAR H8 HA nH HB tlA RH HB HA RH HB HA RM FI 1/ FI5 FDVFD5 FI VFI5 rD 1IFD5 FI1 / FI5 FD1/rD5 FI1IFl5 roVro5 

NELLS 1991 41 . 8 41 . 8 - 0.1 29 . 5 29 . 4 -0.5 45.~ 45.3 - 0 ' 1 36. 0 36.0 -0'1 0 1 0 5/ 0 101 0 231 0 0 1 0 0 1 0 0 1 0 51 0 
1993 46.4 46 . 4 0.0 32 . 0 31 . 8 -0.6 50 . !,O . 6 - 0 . 38.4 38.4 -0. 31 0 31 0 151 0 281 3 0 1 0 5/ 0 0/ 0 0 1 0 
1995 53.7 53.8 0 . 1 42.1 41.9 -0.5 59.2 59.3 

0'1 
45.5 45.5 -0. 131 0 101 0 10/ 0 25/ 0 3 1 0 0 1 0 31 0 8 1 0 

1997 55 . 0 55 .2 0 . 4 41.0 41.7 -0.5 60.0 60.1 O. 45.3 45 . 2 -0. 13 / 0 8 / 0 18/ 0 381 0 31 0 0 / 0 31 0 5/ 0 
2001 54.3 54.4 0 . 2 4 . 5 41.7 0.4 59.5 !,9. 6 O. 45.2 45 . 2 O. 31 0 31 0 28 1 3 181 0 5 1 0 01 0 81 0 51 0 
ZOOS 54 . 6 5',. 6 - 0 . 1 "0.9 41.0 0 . 2 59 . 8 59.8 0.0 45.5 ',5.5 -0.2 31 0 18/ 0 231 3 111 1 0 5 1 0 51 0 ~I 0 131 0 

RRECH 1991 43 . 5 43.5 0 . 1 35 . 4 35 . 2 -0.3 48.1 48.1 -0.0 0 . 0 0 . 0 0 . 0 10 1 0 51 0 8 / 0 151 0 01 0 01 0 0/ 0 0 / 0 
1993 48.9 49.0 0.2 37.8 37.7 -0 . 1 53 . 2 53.2 0 . 0 0 . 0 0 .0 0 . 0 10 1 0 5/ 0 8 1 0 131 0 01 0 0/ 0 0/ 0 01 0 
1995 58.6 59.0 0 . 8 47.3 47 . 2 -0.1 62.3 62.3 0 . 0 0 . 0 0 . 0 0.0 201 8 0 / 0 10/ 0 131 0 01 0 0/ 0 0/ 0 0/ 0 
1997 60.2 60.6 0.6 46.5 46.4 -0.2 62 . 9 63.0 0 '1 0.0 0 . 0 0.0 25 1 0 31 0 8/ 3 15/ 0 0 1 0 01 0 0 1 0 0/ 8 2001 59.1 59.3 0 . 4 ~~:~ ~~:~ 0 . 5 62 . 6 62.7 O. 0.0 0.0 0.0 11l I 0 31 0 18/ 5 5/ 0 31 0 01 0 01 0 0/ 
2005 59./,59. 7 0 . " 0.2 62 . 7 62.8 0 . 0 0.0 0 .0 0.0 1111 3 13/ 0 18/ 0 10/ 0 0 / 0 01 0 01 0 0/ 0 

RISL 1991 52 . 3 52 ." 0 . 0 39 . 0 38 . 9 -0.3 53 . 8 53.8 0 .0 45.3 45 . 2 -0.1 5 1 0 31 0 10/ 0 201 0 51 0 31 0 01 0 3/ 0 
1993 53 . 3 53 . 3 0.2 39.5 39 . 4 -0.3 54.9 54. 9 - 0 . 0 45.6 45 . 6 -0 . 0 III 0 01 0 10/ 0 18/ 0 31 0 3 1 0 01 0 3 1 0 
19 95 63.2 63 . 5 0.6 51.1 51. 0 -0.2 66 . 8 66.9 0.1 54 . 5 54.5 -0.0 201 3 31 0 81 0 10/ 0 31 0 31 0 51 0 3/ 0 
1997 64.9 65.4 0 . 7 50.9 50.8 -0.2 67 , 4 67 . 5 0.2 54.4 54.4 0 '1 23 1 0 01 0 13/ 0 25/ 0 51 0 0 / 0 31 0 0 / 0 
2001 63.6 63.8 0.3 50.6 50.8 0.4 66.6 66.7 0 . 1 54.1 54.2 O. 15/ 0 31 0 25/ 3 15/ 0 0 1 0 0 1 0 31 0 0/ 0 
2005 63.9 6'1. 2 0 . 1, 50.2 50.3 0 . 2 67 . 2 67 . 3 0.1 54.5 54 . 5 -0. 10/ 0 31 0 20/ 0 81 0 51 0 3 / 0 01 0 3/ 0 

LNG 1991 85.5 8 5.4 - 0.0 66.4 66.4 -0.0 87 . 5 87.5 - 0 . 0 70 . 4 70.4 -0 . 0 0 1 0 01 0 0 / 0 0 1 0 0 1 0 01 0 01 0 01 0 
1993 85 . 0 85 .0 - 0 . 0 66.5 66 . 4 -0.1 87.5 87.5 0 . 0 70.2 70.2 -0. 0 0 1 0 01 0 01 0 01 0 01 0 01 0 0/ 0 01 0 
1995 89 .6 89 . 6 0 . 0 75 . 3 75.3 -0 . 0 90. 6 90 . 6 0 . 0 78 .2 78.2 0.0 0 1 0 01 0 01 0 01 0 01 0 01 0 01 0 01 0 
19 97 90 . 0 90.0 0 . 0 75 . 5 75 . 4 -0.0 90 . 6 90.6 0 . 0 78 .2 78 .2 - 0 .0 0 1 0 01 0 01 0 0 1 0 01 0 01 0 01 0 0/ 0 
Z001 89.8 89.8 0.0 75.7 75 .7 -0.0 90.8 90.8 0 . 0 78.4 78.~ 0 . 0 0 1 0 01 0 01 0 01 0 01 0 0 1 0 0 / 0 0/ 0 
2005 89.4 89.'. 0.0 75.3 75 . 2 -0.0 90 . 5 90.5 -0.0 78 .1 78. -0. 0 01 0 01 0 01 0 01 0 01 0 01 0 0/ 0 0/ 0 

LIm 199 1 49 . 5 49 , 4 -0.1 41 . 7 41.4 -0.8 54./! 54.9 -0 . 2 0 . 0 0.0 0 . 0 51 0 10/ 0 0/ 0 15/ 5 31 0 10/ 0 0 / 0 0/ 0 
19 93 53.4 53 . 5 0.2 41.5 41.3 -0.5 60. 60 . 5 0 . 1 0 .0 0 . 0 0 . 0 10 / 0 0/ 0 0 1 0 10/ 3 31 0 01 0 01 0 0/ 0 
1995 56.1 56 .3 0 . 1, 47.5 47.3 -0.4 63 . 3 63.5 0 . 3 0 . 0 0.0 0 . 0 18 / 0 31 0 8 / 0 13/ 3 131 0 0 1 0 0 1 0 01 0 
1997 56.9 57 . 3 0.7 47 . 9 47 . 5 -0.7 63 . 8 64.1 0 . 4 0 . 0 0.0 0 . 0 201 3 01 0 8/ 0 23/ 3 81 0 0 1 0 0/ 0 0 / 0 

H 2001 56.5 56 .7 0.4 47.9 48 . 0 0 . 2 63 . 8 64.0 0 . 3 0 . 0 0 . 0 0 .0 201 0 0/ 0 18/ 0 3 / 0 8 1 0 0/ 0 0/ 0 0/ 0 
2005 56.9 57 . 0 0 .3 1,6.5 1,6.5 - 0 . 1 64.4 6'1.5 0.2 0.0 0.0 0 . 0 13/ 0 0/ 0 13 / 0 13/ 0 15/ 0 0 / 0 0/ 0 0/ 0 

LV MCN 1991 72 . 6 72.8 0 . 3 56.9 56 . 8 - 0 . 3 77.8 77. 8 0.0 0 . 0 0.0 0 . 0 8/ 0 0/ 0 3/ 0 13/ 0 0 / 0 0/ 0 0 / 0 0/ 0 
I 199 72 . 0 72 . 1 0 . 2 56.6 56.5 -0.2 77 . 2 77.2 0 . 1 0.0 0.0 0 .0 8 / 0 51 0 01 0 81 0 0/ 0 0/ 0 0 / 0 0/ 0 

LV 1995 77.077 . 1 0. 1 66 . 1 66.0 - 0.0 82 . ~ 82.6 0 . 2 0.0 0.0 0 . 0 8 1 0 51 0 5/ 0 31 0 3/ 0 0/ 0 0/ 0 0/ 0 
1997 78 . 8 79 .3 0 .6 65.8 65.8 0.0 83 . 83 . 8 0 . 3 0.0 0.0 0 . 0 18 / 0 0/ 0 10/ 0 8/ 0 5/ 0 01 0 0/ 0 0/ 0 
2001 77.4 77 . 7 0.3 65.8 65.9 0 . 2 82.6 82.7 0 .2 0 . 0 0.0 0 , 0 10/ 0 0 / 0 18/ 0 01 0 0 / 0 0/ 0 01 0 0/ 0 
ZOOS 77.3 77 .8 0.6 65.3 65.5 0 . 2 82 . 7 82.9 0.2 0 . 0 0.0 0.0 10 / 8 3/ 0 18/ 0 51 0 5/ 0 01 0 0/ 0 0/ 0 

JDA'f 199 1 67 . 4 67 . 3 - 0'1 59 . 4 59.3 -0.2 71 . 9 71 . 8 -0. 0 0.0 0.0 0 . 0 51 0 5/ 0 13/ 0 15 / 0 31 0 3/ 0 0 / 0 01 0 
19 93 67 .1 67 . 1 - 0 . 58.7 5 8 .6 -0 .1 71 .4 7 .4 -0. 0 0 . 0 0 . 0 0.0 31 0 8 1 0 3/ 0 8 1 0 01 0 0 / 0 0/ 0 0/ 0 
1995 66 . 5 66 , 5 -0.1 59.7 59 . 6 - 0.2 71 . 3 71.3 -0 , 0 0.0 0 . 0 0 . 0 3/ 0 13/ 0 13/ 0 10/ 0 31 0 31 0 0 / 0 0 / 0 
1997 69.4 69 ." -0.0 58.4 58.2 -0.4 73 . 9 73.9 -0.0 0 . 0 0.0 0 . 0 51 0 8 / 0 81 0 18/ 0 3/ 0 3 / 0 01 0 0/ 0 
2001 69.2 69.1 -0.1 58, 8 59.0 0 .4 73 . 9 74 . 1 0.2 0 . 0 0.0 0 . 0 0/ 0 3/ 0 18 / 0 5 / 0 13/ 0 0 1 0 0/ 0 0/ 0 
2005 69.9 69 .7 -0.2 58.3 58.4 0.1 7". 0 74.2 0.2 0 . 0 0 . 0 0.0 3 / 0 13/ 0 20/ 3 18/ 0 15/ 0 0 / 0 0/ 0 0/ 0 

DALS 199 1 75.8 75.7 -0 .2 60.2 68. 1 - 0 .2 76.3 76.2 -0' 1 0 . 0 0 . 0 0 . 0 51 0 51 0 0/ 0 8 1 0 01 0 51 0 0 / 0 0/ 0 
19 93 75.775 . 6 -0.1 67.9 67 . 8 -0. 1 76 .2 76.1 -0 . 0 . 0 0.0 0.0 31 0 8 / 0 0 / 0 3 / 0 01 0 5 1 0 01 0 0/ 0 
19 95 75.3 75.3 0 . 0 68.3 68 . 1 -0.3 76,1 76.1 - 0.1 0 .0 0 . 0 0 . 0 51 0 31 0 0 / 0 8 / 0 0 / 0 0 / 0 0/ 0 0/ 0 
19 97 79.6 79.6 -0.0 69.1 68.9 -0 .3 79.6 79.5 - 0 .1 0.0 0 . 0 0 . 0 0 1 0 3/ 0 0 / 0 13/ 0 0/ 0 3 / 0 0/ 0 01 0 
2001 79.3 79 . 3 -0.1 69 . 0 69.0 0 .0 79.6 7 9 .6 -0. 0 0 . 0 0 . 0 0 .0 0/ 0 31 0 10/ 0 10/ 0 0 / 0 0 1 0 0 1 0 0/ 0 
2005 79.5 79 .5 -0.0 68 . 3 68.3 -0.0 79.6 79.6 -0.1 0.0 0.0 0.0 31 0 3/ 0 51 0 5 1 0 01 0 0 / 0 ()I 0 0/ 0 

BONN 199 1 91 .3 91.3 - 0.0 84.9 84.9 - 0.0 88.9 89.0 0 . 0 0.0 0 , 0 0.0 0/ 0 0 / 0 01 0 0 1 0 01 0 0 1 0 01 0 0/ 0 
1993 9 .3 91 . 3 0.0 84.9 84.9 -0.0 88.9 88.9 0 . 0 0.0 0 . 0 0 . 0 0/ 0 0/ 0 0 / 0 01 0 01 0 0 / 0 0 / 0 0/ 0 
19 95 90.8 90 . 8 0 . 0 8 1 •. 9 8'1.9 0.0 813.5 88.6 0 . 0 0 . 0 0.0 0 . 0 0/ 0 0 1 0 0/ 0 0 1 0 01 0 01 0 0 / 0 01 0 
1997 91 . 0 91.0 -0. 0 83.7 83.7 - 0 . 0 87.9 87.9 0 . 0 0 .0 0.0 0 . 0 01 0 0 / 0 01 0 0 1 0 0/ 0 0 1 0 0 1 0 0/ 0 
2001 90 . 9 90 . 9 0 . 0 83.6 83 . 5 -0.0 87. 8 87.8 -0 . 0 0 . 0 0. 0 0 . 0 01 0 0 / 0 0/ 0 0 1 0 0/ 0 0 / 0 01 0 0/ 0 
2005 91.0 91.0 0.0 83.7 83.6 -0.0 88.0 88.0 -0.0 0.0 0 . 0 0 . 0 01 0 0 / 0 0/ 0 0 1 0 0/ 0 0/ 0 01 0 0 / 0 

S'fS 1991 76.1 76 . 1 0 . 0 63.2 63 . 1 -0.2 78.8 78. 8 - 0 . 0 57 . 8 57.7 - 0 . 1 01 0 0 / 0 01 0 8 1 0 0 / 0 01 0 0 1 0 0/ 0 
1993 76.7 76 . 7 0,0 63.2 63 . 1 - 0 .1 79 . 3 79. 4 0 . 0 58.3 58.3 -0.0 0 1 0 0/ 0 0 1 0 3 1 0 0 1 0 0 1 0 0 1 0 0/ 0 
19 95 80.4 80.5 0 . 1 69.0 68 . 9 - 0.1 8 2. 6 82.7 0 . 0 66 . 2 66 . 2 -0.0 31 0 0/ 0 3/ 0 3/ 0 0/ 0 0 1 0 0 1 0 0/ 0 
1997 61.3 81.4 0 . 2 68.4 68 . 3 -O'i 83 . 2 63.3 0'1 66 . 1 66.1 -0. 0 0 1 0 0 / 0 3/ 0 0/ 0 0/ 0 0 / 0 0 / 0 01 0 
2001 80,8 80.8 O. 1 68 . 3 66.4 o. 83'1 83.2 O. 66 . 2 66 . 2 0 . 0 0/ 0 0 1 0 18 / 0 0 1 0 0 1 0 0 / 0 0 / 0 0/ 0 
2005 80 . 8 80.9 0 . 1 66.0 68.1 O. 83. 83.1 0.0 66.1 66.1 - 0 .0 3/ 0 0/ 0 10/ 0 3 1 0 01 0 01 0 0 / 0 0/ 0 

LEGEND MB = MEAn SURVIVAL WITH BASE CASE CONDITIONS (X ) ~BASE CASE) LEGEllD FI1 PERCEnT OF RELATIVE SURVIVA L InCREA SES EXCEEDInG ONE PERCENT 
HA = IIEAN SU IIVIVAL IHTlI ALT ERII ATIVE COND~TIONS (X (ALTERIIATIVE) FrS FERCEnT OF RELATIVE SURVIVAL InCREASES E~CEfD InG FIV ~ IfRCENT 
Rit = RELATIVE CIiAIlGE 1tl IIEAH SURVIVAL (7. FlJ1 PERCENT OF RELATIVE SURVIVAL DfCH EA ~ fS E~CEEUInG ONE PERCEIIT 

(ALTERIIATIVE SURVIVAL - BASE CASE SURVIVAL) / (BASE CASE SURVIVAL) FD5 PERCENT OF RELATIVE SURV I VAL DECREASES EXC EEDInG FIVE PERCENT 

DATE RUN= 21DEC89:09 : 04 : 47 DATE RUN = 2 1DEC89:09 :13:30 
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APPENDIX I 
Part 4 

Stock Assessment 

List of stocks potentially impacted by the proposed agreement. 

Des cription of the current status of potentially impac ted stocks. 

NOTE - Additional anadromous fish information can be found on Cumulative 
Effects in Appendix L and on the Sensitivity Studies in Appendix M. 
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stocks Potentially Impacted by Non- Treaty Storage Alternatives 
( Including Sens itivity Studies) 

Criti ca l and Non- Critical Stocks 

Wei Is Pool 

Subyearlings: Methow River Summer Chinook* 
Okanogan - Similkameen River Summer Chinook* 

Rocky Reach Poo l 

Yearlings: Entiat Rive r Spring Chinook 

Subyearlings: Wells Hat c hery Summer Chinook* 

Rock Island Poo l 

Yearlings: Wenatchee River Spring Chinook 
Rocky Rea ch - Turtle Rock Complex Coho 

Subyearlings: Wenatchee River Summer Chinook 
Rocky Reach - Turtle Ro c k Complex Fall Chinook 

Lower Monumental Poo l 

Subyearlings: Lyon's Ferry Hatchery Fall Chinook 

McNary Pool 

Yearlings: Yakima River Spring Chinook 
Yakima River Coho 

John Day Pool 

Yearlings: John Day River Spring Chinook 
Umatilla River Spring Chinook 
Umatilla River Coho 

Subyearlings: Umatilla River URB Fall Chinook 

The Dal les Poo l 

Yearlings: Deschutes River Spring Chinook 
WSNFH, RBH Spring Chinook 

Subyearlings: Deschutes River Fa ll Ch inook 
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Stocks were flagged for inclusion in the stock assessment based on results of 
the FISHPASS model. Stocks were flagged when one of the following occured: 
(1) a relative decrease in mean survival of one percent or greater in any 
year, (2) a decrease in relative survival of one percent in 30 percent of the 
games in a year, or (3) a decrease in relative survival of 5 percent in 
5 percent of the games in a year. 

* Indicates a critical stock. Critical stocks are those stocks which are 
substantially below escapement goals, are not increasing on a clear trend, and 
for which harvest and production management actions reflect the stock's 
critical condition. 
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The FISHPASS model was used to compare the two proposed uses of the NTSA 
resource. The first alternative used non Treaty storage as an opportunity 
resource and the second used it as a firm resource. Each alternative examined 
a base case and five sensitivities: high Northwest loads; high Southwest loads 
and gas prices; the signed Spill Agreement; non-Treaty storage expiring in 
2003; and an alternative dispatch criteria . 

Stocks were flagged as incurring potential impacts when an alternative or its 
sensitivity when compared to the base case caused a (1) decrease in the mean 
survival in a given year of 1.0 percent or greater; (2) a relative decrease in 
survival of 1 percent or greater, in more than thirty percent of the games; or 
(3) a relative decrease in survival of 5 percent or greater, in more than five 
percent of the games. There were 40 SAM games made for each of the six water 
years studied. 

WELLS POOL 

Subyearling Stocks 

The FISHPASS model flagged subyearling chinook originating in the Wells Pool 
for both opportunity and firms use alternatives and their sensitivities. The 
two stocks identified in this pool are the Methow River summer chinook , and 
the Okanogan - Similkameen River summer chinook. Both are considered cr itical 
stocks. The decrease in relative system survival is not expected to 
significantly impact these stocks. Bypass improvements at mid-Columbia and 
mains tern projects are expected to improve survival of these stocks 
approximately 47 percent between the years of 1991 and 2005. 

There is currently no terminal sport or Treaty Indian fisheries targeting the 
summer chinook in these subbasins. There are no lower river fisheries that 
target summer chinook but incidental harvest of summer chinook does occur and 
is limited to jacks, during the steelhead sport fishery and the lower river 
gill-net sockeye fishery; adults and jacks, in the treaty set-net sockeye 
fishery; and handling only in the lower river shad gill-net fishery. In 1988, 
out of a run of 31,000 adults, a harvest of 1,200 adults occurred in the 
Zone 6 commercial and ceremonial and subsistence fisheries. It is assumed 
that insignificant numbers of summer chinook from the Wells Pool are taken in 
any fishery. 

Methow River Summer Chinook: Spawning ground surveys show a decreasing trend 
for Methow River summer chinook from a high in 1979 of 2,433 adults to 630 in 
1985. This trend should show a turn around with the implementation of the 
Rock Island Dam Agreement which will increase the present production of 
400,000 smolts by an additional 400,000 smolts. It is possible that an 
additional production of 410,000 smolts will come from the Wells Settlement 
agreement and will depend on the success of the sockeye net pen rearing 
project. The stock is managed as a potentially critical supplemented natural 
stock. 
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Okanogan - Similkameen River Summer Chinook: The natural escapement has shown 
a slight rebound to a high of 2,244 adults in 1984 from a low of 526 in 1982 . 
The 1977-85 average is 1,149 adults, with 1984 and 1985 showing a increase 
over the average. This stock has had no direct supplementation, but returns 
to Wells Hatchery may have entered the subbasin. As part of the Rock Island 
settlement, 560,000 smolts will be released into the subbasin. The stock has 
been managed for natural production but will be enhanced with the above 
supplementation. The stock is managed as a potentially critical supplemented 
natural stock. 

ROCKY REACH POOL 

Yearlings Stocks 

The FISHPASS model flagged potential impacts for yearling chinook originating 
in the Rocky Reach Pool. Yearling chinook were flagged in only one out of the 
six water years under the firm resource alternative for the high Northwest and 
high Southwest load sensitivities. There is only one yearling stock 
originating in the Rocky Reach Pool, the Entiat River spring chinook. This is 
not a critical stock. No significant impacts are expected as a result of the 
Non-Treaty Storage Agreement. 

In 1986 a sport fishery opened in the subbasin and an estimated 100 spring 
chinook were harvested. Poaching has been a problem in the basin with an 
estimated 450-500 spring chinook taken illegally in 1985. 

Upriver spring chinook are harvested incidental to the Lower Columbia Rive r 
winter gill-net, sport and Zone 6 (above Bonneville Dam) Treaty Indian 
fisheries. Seasons are regulated to minimize the number of upriver spring 
chinook harvested. As part of the U.S. vs Oregon agreement, Treaty Indian 
Commercial and Ceremonial and Subsistence fisheries are allowed to harvest 
7 percent of the upriver spring chinook run, up to 10,000 fish. The 1988 
Treaty Indian Zone 6 harvest was an estimated 6,500 adults. 

Entiat River Spring Chinook: The Entiat River spring chinook stock is 
comprised of natural returns and returns to the Entiat National Fish 
Hatchery. The hatchery returns have ranged from a low of 242 adults in 1982 
to a high of 959 in 1986. Natural returns have been variable ranging from a 
high of 3,844 in 1978 to a low of 517 in 1982, but since then the returns have 
showed an increasing trend, with a return of 3,671 in 1985 . The production 
goal for the Entiat NFH is 800,000 smolts , in 1988, 839,000 spring chinook 
smolts (Entiat River stock) were released into the Entiat River. The stock is 
managed for terminal harvest and is considered a viable natural/hatchery stock. 

Subyearling Stocks 

The FISHPASS flagged potential impacts for subyearling chinook originating in 
the Rocky Reach pool. Subyearling stocks were flagged in only one out of the 
six water years under the firm resource alternative for the base case, high 
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Southwest loads and gas prices, and when the NTSA expires in 2003 
sensitivities. There is one subyearling stock that has been identified in the 
Rocky Reach Pool, Wells Hatchery summer chinook. This stock is currently 
managed as a potentially critical hatchery stock. Significant impacts are not 
expected to occur result of the NTSA if bypass improvements are completed. 

There is presently no terminal sport or Treaty Indian fisheries targeting the 
returns to the hatchery. There are no lower river fisheries that target 
summer chinook but incidental harvest of summer chinook does occur and is 
limited to jacks during the steelhead sport fishery and the lower river 
gill-net sockeye fishery; adults and jacks in the treaty set-net sockeye 
fishery; and handling only in the lower river shad gill-net fishery. In 1988, 
out of a run of 31,000 adults, a harvest of 1,200 adults occurred in the 
Zone 6 commercial, and ceremonial and subsistence fisheries. It is assumed 
that insignificant numbers of summer chinook from the Wells Hatchery are taken 
in any fishery. 

Wells Hatchery Summer Chinook : The hatchery traps brood stock for its rearing 
program from the fish ladder at Wells Dam. The only information available for 
stock returns are dam counts at Wells Dam. A high count of 6,696 adults 
occurred in 1979, the recent low of 1,975 adults was in 1983, and a slight 
decreasing trend is seen with returns of 2,772 adults in 1987. The dam counts 
include brood stock trapped and summer chinook bound for subbasins above Wells 
Dam . Wells Hatchery plans include production of 1,440,000 fingerlings and 
250,000 yearlings for on station release. The hatchery also will produce 
400,000 fingerlings for release into the Methow River, and possibly an 
additional 400,000 fingerlings for release into the Methow and Okanogan 
Rivers. The 1988 releases on station were 390,000 yearlings, and 1,963,000 
fingerlings. This stock is managed as a potentially critical hatchery stock. 

ROCK ISLAND POOL 

Yearling Stocks 

The FISHPASS model flagged Rock Island yearling chinook in only one out of the 
six water years, under the firm resource alternative for the high Northwest 
load sensitivity. There are two yearling stocks originating in this pool, the 
Wenatchee River spring chinook, and the Rocky Reach - Turtle Rock Complex 
coho. Neither is managed as a critical stock. The later of the two was not 
identified as a stock in the Final IDU EIS, but was identified in the NPPC's 
draft System Subbasin Planning report. These stocks should not be 
significantly impacted as a result of the NTSA. 

There is a terminal sport fishery that targets surplus hatchery returns to 
Icicle Creek and the Leavenworth Hatchery, some incidental harvest of wild 
fish does occur. Tribal harvest in recent years has concentrated on the 
hatchery stock. In 1985 the sport harvest was 4,280 adults, in 1986, the 
sport harvest was 4,717 adults. 
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Upriver spring chinook are harvested incidental to the Lower Columbia River 
winter gill-net, sport and Zone 6 (above Bonneville Darn) Treaty Indian 
fisheries. Seas ons are regu l a ted to min imize the numbe r of upriver spring 
chinook harves t ed. As part of the U.S. vs Oregon agreement, Treaty Indian 
Commercial and Ceremonial and Subsistence fisheries are allowed to harvest 
7 percent of the upriver spring chinook run, up to 10,000 fis h. The 1988 
Treaty Indian Zone 6 harvest was an estimated 6,500 adults. 

In the 1970s a sport fishery targeting the coho returns produced by a new coho 
program at Rock Island Darn had several annual harvests exceeding 3,000 fish. 
Presently, pressure is very light, and the sport harvest of coho in the 
mid-Columbia is not available, but is assumed to be less than 50 fish. The 
coho returning to the Rock Island Pool are the early race of coho, which use 
to predominate in the areas above Priest Rapids. There is a major lower 
Columbia River fishery in the fallon returning coho salmon, mainly 
concentrating on stock originating in the lower river below Bonneville Darn. 
There is a Treaty Indian fishery in Zone 6 above Bonneville Darn, but this is 
minor and limited by season and gear restrictions to protect upriver 
steelhead, and by the fact that most of the run is limited to returns to 
Bonneville Pool hatcheries . In 1987, the Zone 6 Treaty harvest was 2 ,300 
adults, and in 1988 the harvest was 7, 000 adults. This is the second hi ghest 
harvest since 1973, record harvest was 16,800 adults in 1986. Unde r U.S. vs 
Oregon, the management goal is to increase harvests in tribu t ary fisheries. 

Wenatchee River Spring Chinook: This r un consists of wild and Leavenworth 
National Fish hat chery returns, some straying of hatchery fish does occur. 
The Leavenwor t h NFH production goal is to re lease 2,300,000 smolts into Icicle 
Creek . The 1988 release was 2 ,337,500 smolts and 348,500 presmolts (greater 
than 30 to the pound). There is the possibility of a future release sight in 
the subbasin for release of 670 , 000 smolts as part of the Rock Island 
Settlement agreement. Total returns (hatchery, wil d and sport harvest) , 
increased in 1985 and 1986 to 18,998 and 20,345 adults respectively from a low 
of 4,097 in 1981. The greatest increase corning in the wild portion of the 
run. This stock is managed as a v iable natural population and is not in 
critical condition, but consistent high returns are needed to allow a terminal 
fishery on the natural portion of the run. The hatchery portion of the run is 
managed for hatchery production, and in recent years the hatchery returns have 
shown an increasing trend, which is illustrated by the increased harvest 
opportunities below the hatchery. 

Rocky Reach Turtle Rock Complex Coho: The hatchery program at Rocky Reach 
was started in the 1970s after coho stocking programs for the Wenatchee, 
Entiat, and Methow rivers were discontinued in the 1960s. Lower river stocks 
are used to supplement hatchery returns which have been highly variable in the 
past. Returns have ranged from 260 in 1983 to 2,179 in 1984, and show a 
decreasing trend to 503 in 1986. The hatchery has used eggs from a number of 
sources: Lower Kalama, Elokomin, Washougal and Cowlitz hatcheries. Current 
production goal is to release 500 ,000 yearlings, the 1988 release was 
417,000. This stock is managed for hatchery production, and is in a 
depressed, but not critical condition. 
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Subyearling Stocks 

The FISHPASS model flagged subyearling chinook originating in Rock Island Pool 
for both the opportunity and the firm resource alternativesfor a majority of 
the sensitivities. There are two subyearling stocks originating in the Rock 
Island Pool, Wenatche e River summer chinook, and Rocky Reach - Turtle Rock 
Complex fall chinook, the latter was not listed as a stock in the Final IDU 
EIS, but was identified in the NPPC's draft System Subbasin Planning report. 
These stocks are not managed as critical stocks and are not expected to be 
significantly impacted as a result of the NTSA and should overtime show an 
increase in relative survival with the completion of bypass systems. 

There are presently no terminal sport or Treaty Indian fisheries targeting the 
returns to the subbasin. There are no lower river fisheries that target 
summer chinook but incidental harvest of summer chinook does occur, and is 
limited to jacks during the steelhead sport fishery and the lower river 
gill-net sockeye fishery; adults and jacks in the treaty set-net sockeye 
fishery; and handling only, in the lower river shad gill-net fishery. In 
1988, out of a run of 31,000, a harvest of 1,200 adults occurred in the Zone 6 
commercial, and ceremonial and subsistence fisheries. 

Columbia River fall chinook salmon stocks are divided into three groups: 
Lower river, Bonneville Pool hatchery (BPH), and upriver brights (URB). All 
three groups are targeted in the mainstem Columbia River, by sport, 
commercial and Treaty Indian fisheries and by ocean commercial fisheries. The 
URB portion of the run has set record returns with an estimated 400,000 in 
1988, and a record high of 419,000 in 1987. Harvests of URB have also set 
records with 254,800 taken in the Commercial fishery and 14,500 taken in the 
sport fishery. Annual passage goals of 40,000 URB at McNary Dam have been 
exceeded since 1983. Commercial gill-net harvests occurred in 1986 and 1987 
in the area between Priest Rapids and Wanapum Dams, with the 1987 harvest 
totaling 2,215 chinook, in 1988 the harvest was an estimated 2,300 adults. 
URB runs also have benefited from ocean and in river harvest regulations set 
to protect depressed returns of BPH stocks. 

Wenatchee River Summer Chinook: The stock is a wild run of fish with no 
hatchery supplementation. Returns to the subbasin have shown an increasing 
trend from a low in 1983 of 4,169 chinook to 10,609 in 1986. A possible 
facility as part of the Rock Island Settlement would produce 864,000 smolts 
from adults collected at Dryden Dam. This stock has been managed as natural 
stock but this will change if the facility is built. Presently it is an 
improving and viable stock. 

Rocky Reach - Turtle Rock Fall Chinook: This is an URB hatchery stock, with 
production goals of 200,000 yearling fall chinook, the 1988 release was 
230,000 yearling fall chinook. URB fall chinook mainly spawn in the Hanford 
Reach area below Priest Rapids Dam, but spawning has been observed below Wells 
and Wanapum Dams. This is assumed to be a viable hatchery stock, managed for 
harvest in the mains tern Columbia River. 
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LOWER MONUMENTAL POOL 

Subyearling Stocks 

The FISHPASS model flagged subyearling chinook origina ting in Lower Monumental 
Pool. Subyearling stocks were flagged for both the opportunity and firm 
resource alternatives. The base case and NTSA expiring in 2003, sensitivities 
were flagged under for both alternatives and the high southwest load 
sensitivity was flagged under the firm resource al te rnative. There is only 
one subyearling stock identified in the Lower Monumental Pool, the Lyon's 
Ferry Hatchery fall chinook . It is not managed as a critical stock . No 
significant impacts are expected as a result of the NTSA. 

Columbia River fall chinook salmon stocks are divided into three groups : 
Lower river, Bonneville Pool hat chery CBPH), and upriver brights CURB). All 
three groups are targeted in the mainstem Columbia River, by sport, 
commercia l and Treaty Indian fisheries and by ocean commercial fisheries. The 
URB portion of the run has set record returns with an estimated 400,000 in 
1988, and a record high of 419,000 in 1987. Harvests of URB have also set 
records with 254,800 taken in the Commercial fishery and 14,500 taken in the 
sport fishery. Annual passage goals of 40,000 URB at McNary Dam have been 
exceeded since 1983. Commercial gill-net harvests occurred in 1986 and 1987 
in the area be tween Priest Rapids and Wanapum Dams, with the 1987 harvest 
totaling 2,215 chinook , in 1988 the harvest was an estimated 2,300 adults. 
URB runs also have benefited from ocean and in river harvest regulations set 
to protect depressed returns of BPH stocks . 

Lyon's Ferry Fall Chinook: Lyon's Ferry Ha t:hery fall chinook are part of the 
Snake River Egg-Bank Program. Since 1977 fall chinook adults have been 
trapped at Ice Harbor Dam, reared at Kalama Hatchery then released at the 
hatchery and above Lower Granite Dam. In 1984 fall chinook returning to 
Kalama and trapped at Ice Harbor were reared and released at Lyon's Ferry 
Hatchery. Returns to the hatchery have increased from zero in 1984 to 1,654 
adults in 1987. Fall chinook are still being trapped at Ice Harbor with 1,613 
adults taken in 1987. As of 1987 returns to the Kalama hatchery have ended. 
The production goal for the hatchery is to release 9,162 ,000 subyearlings to 
produce a return of 18,300 adults to the Snake River. In 1988, 5,784,500 
subyearlings were released. Returns to the hatchery and trapping at I ce 
Harbor Dam have not met egg-take goals. The stock was considered to be 
critical in the IDU EIS because it was a building hatchery stock that had not 
had proven returns. The stock now, is not critical, but is considered a 
building hatchery stock. 

MCNARY POOL 

Yearling Stocks 

The FISHPASS model flagged yearling chinook originating in McNary Pool. 
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Yearling stocks were flagged in one out of the six years under the opportunity 
resource alternative for the base case, NTSA expiring in 2003 , and the signed 
Spill Agreement sensitivities. The firm resource alternative, caused the 
yearling stocks to be flagged for a majority of the sensitivities. There are 
two yearling stocks that have been identified in the McNary Pool, Yakima River 
spring chinook, and Yakima River coho. Neither is managed as a critical stock 
and are not expected to be significantly impacted by the NTSA. 

There is currently a tribal subsistence fishery with in the basin, with a 
future goal of increasing the tribal exploitation rate to 25 percent of the 
run. Upriver spring chinook are harvested incidental to the Lower Columbia 
River winter gill-net, sport and Zone 6 (above Bonneville Dam) Treaty Indian 
fisheries. Seasons are regulated to minimize the number of upriver spring 
chinook harvested. As part of the U.S. vs Oregon agreement, Treaty Indian 
Commercial and Ceremonial and Subsistence fisheries are allowed to harvest 
7 percent of the upriver spring chinook run up to 10,000 fish. The 1988 
Treaty Indian Zone 6 harvest was an estimated 6,500 adults. 

There is a major lower Columbia river fishery in the fallon returning coho 
salmon, mainly concentrating on stock originating in the lower river below 
Bonneville Dam. There is a Treaty Indian fishery in Zone 6 above 
Bonneville Dam, but this is minor and limited by season and gear restrictions 
to protect upriver steelhead, and by the fact that most of the run is limited 
to returns to Bonneville Pool hatcheries . In 1987, the Zone 6 Treaty harvest 
was 2,300 adults, and in 1988 the harvest was 7,000 adults, this is the second 
highest harvest since 1973, the record harvest was 16,800 adults in 1986. 
Under U.S. vs Oregon, the management goal is to increase harvests in tributary 
fisheries. 

Yakima River Spring Chinook: Returns have varied in the past few years from a 
low of 1,324 in 1983 to a high of 9,452 in 1986, dropping to 4,390 adults in 
1987. An estimated return of 6,000 adults is needed to meet hatchery and 
harvest goals. Supplementation has occurred since 1958 using Leavenworth NFH, 
Carson NFH, and Yakima River stocks. Supplementation will increase with the 
completion of the Yakima/Klickitat Production Facility, where production will 
be 1.6 million smolts annually. Two stocks will be used, Naches River and 
Upper Yakima, and management will try to insulate the American River stock 
from supplementation. This stock is managed as a hatchery supplemented stock. 

Yakima River Coho: This stock was not listed in the Final IDU EIS because it 
is a recent re-introduction to the basin. No harvest of coho has occurred 
since the 1930s, and there are presently no estimates on returns. Under 
U.S. vs Oregon, 700,000 coho smolts will be released into the Yakima annually 
for five years (1988-1992) to diversify fishing opportunities. Future studies 
will determine if natural production is warranted. The Yakima/Klickitat 
facility will release 2,009,250 smolts using 2,350 spawners, with the goal of 
producing a total return of 40,000 natural/hatchery adults . This stock is 
presently managed as a building hatchery stock. In 1988, 508,500 smolts from 
the Cascade Hatchery, 125,000 from the Grays River hatchery, 75,000 from the 
Lower Kalama hatchery, and 200,000 from the Yakima hatchery were released into 
the Yakima. 
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JOHN DAY POOL 

Yearling Stocks 

The FISHPASS model flagged yearling stocks originating in the John Day Pool . 
Yearling stocks were flagged in only one of the six water years studied under 
both alternatives for the base case, and signed Spill Agreement sensitivities, 
and for the high Southwest load and gas prices, as well as the expiring in 
2003 sensitivities when used as a firm resource. There are three yearling 
stocks that originate in the John Day Pool, John Day River spring chinook, 
Umatilla River spring chinook, and Umatilla River coho. None of these stocks 
are managed as critical stocks, and they are not expected to be significantly 
impacted by the NTSA. 

Upriver spring chinook are harvested incidental to the Lower Columbia River 
winter gill-net, sport and Zone 6 (above Bonneville Dam) Treaty Indian 
fisheries. Seasons are regulated to minimize the number of upriver spring 
chinook harvested. As part of the U.S. vs Oregon agreement, Treaty Indian 
Commercial and Ceremonial and Subsistence fisheries are allowed to harvest 
7 percent of the upriver spring chinook run up to 10,000 fish. The 1988 
Treaty Indian Zone 6 harvest was an estimated 6,500 adults. 

There is a major lower Columbia river fishery in the fallon returning coho 
salmon, mainly concentrating on stock originating in the lower river below 
Bonneville Dam. There is a Treaty Indian fishery in Zone 6 above 
Bonneville Dam but this is minor and limited by season and gear restrictions 
to protect upriver steelhead, and by the fact that most of the run is limited 
to returns to Bonneville Pool hatcheries. In 1987, the Zone 6 Treaty harvest 
was 2,300 adults, and in 1988 the harvest was 7,000 adults, this is the second 
highest harvest since 1973, the record harvest was 16,800 adults in 1986. 
Under U.S. vs Oregon, the management goal is to increase harvests in tributary 
fisheries. 

John Day River Spring Chinook: Returns have increased from a recent low of 
918 in 1980 to a high of 4,637 in 1987. The sport fishery has been closed 
since 1978, but there is a small harvest by Umatilla and Warm Springs tribal 
members. The tribal harvest in 1986 was 31, and in 1987 was 41 adults . The 
goal for the basin is to harvest 15 percent of the run in sport and tribal 
fisheries, when the run at the mouth is over 5,000 adults, a smaller 
percentage when the run size is lower. There has been no supplementation of 
the John Day River spring chinook stock, and no future supplementation is 
planned. The stock will be managed as a wild stock, and is not in critical 
condition . 

Umatilla River Spring Chinook: There are no run size records at present for 
this stock that is being r e-introduced into the basin. No harvest has 
occurred in recent years. There is a planned Umatilla Hatchery that will 
produce 1.29 million smolts annually, plus an additional 939,000 smolts will 
come from other sources (Carson, Lookingglass, Yakima , Rapid River, and 
Bonneville hatcheries). In 1988, Bonneville Hatchery released 540,00 smolts 
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into the Umatilla basin. The planning goal is to get a return of 11,000 
adults to the basin. This stock is managed as a building hatchery stock. 

Umatilla River Coho: Smolt releases first occurred in 1966-69 with no 
results, supplementation resumed in 1987 as part of the U.S. vs Oregon with an 
annual release of 1.0 million smolts. Coho are stocked to support terminal 
and mainstem fisheries. In 1987, 29 jacks returne d, and in 1988, a tribal dip 
net harvest occurred with very few coho taken. In 1988, 996,500 smolts from 
the Cascade Hatchery were released into the Umatilla River. This stock is 
managed as a hatchery supplemented stock to enhance tribal and mainstem 
fisheries. 

Subyearling Stocks 

The FISHPASS model flagged subyearling chinook originating in the John Day 
Pool. Subyearling stocks were flagged in one out of the six water years 
studied under both the opportunity and firm resource alternatives for the 
signed Spill Agreement sensitivity, and in two ou t of the six years under the 
firm resource alternative for the base case, and the NTSA expiring in 2003 
sensitivities. Two subyearling stocks have been identified as originating in 
the John Day Pool, John Day River fall chinook, and Umatilla River upriver 
bright (URB) fall chinook. The John Day River fall chinook stock was 
identified as a critical stock in the Final IDU EIS, but was not listed as a 
stock in the NPPC's System Subbasin Planning draf t report, so it will not be 
included here. The Umatilla River stock is not ma naged as a critical stock 
and is not expected to be significantly impacted by the NTSA. 

Col~~bia River fall chinook salmon are generally divided into three groups: 
Lower river, Bonneville Pool hatchery (BPH), and upriver brights (URB). All 
three groups are targeted in the mainstem Columbia River, by sport, commercial 
and Treaty Indian fisheries and ocean commercial fisheries. The URB portion 
of the run has set record returns with an estimated 400,000 in 1988, and a 
record high of 419,000 in 1987. Harvests of URB have also set records with 
254,800 taken in the Commercial fishery and 14,500 taken in the sport 
fishery. Annual passage goals of 40,000 URB over McNary Dam have been 
exceeded since 1983. Commercial gill-net harvests occurred in 1986 and 1987 
in the area between Priest Rapids and Wanapum Dams, with the 1987 harvest 
totaling 2,215 chinook, in 1988 the harvest was an estimated 2,300 adults. 
URB runs also have benefited from ocean and in river harvest regulations set 
to protect depressed returns of BPH stocks. 

Umatilla River Fall Chinook: Returns have been improving since releases 
started in 1982. The 1985 Three Mile Dam and carcus counts were 85 adults, in 
1986, 435, and in 1987, 461, showing an improving trend. The Umatilla/Irrigon 
facility will produce 5.94 million subyearlings and an additional 1.06 million 
subyearlings will come from the Bonneville Hatchery. Presently URB being 
released from Irrigon hatchery, the 1988 released was 3,350,000 subyearlings, 
and 160,000 yearlings (12 fish to the pound). An additional 200,000 yearling 
fall chinook (7 fish to the pound) from the Bonneville hatchery were released 
in 1988. The master plan goal is to achieve a return of 21,000 adults of 
which 10,000 will be hatchery fish and 11,000 will be naturally spawning 
fish. This is managed as a building hatchery/natural stock. 
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THE DALLES POOL 

Yearling Stocks 

The FISHPASS flagged yearling chinook originating in the The Dalles Pool. 
Yearling stocks were flagged in only one year out of the six under the firm 
resource alternative for the signed Spill Agreement sensitivity. There are 
two yearling stocks originating in The Dalles Pool, Deschutes River spring 
chinook, and Warm Springs National Fish Hatchery (WSNFH), Round Butte Hatchery 
(RBH) spring chinook . Neither is a critical stock and significant impacts are 
not expected to occur as a result of the NTSA . 

Upriver spring chinook are harvested incidental to the Lower Columbia River 
winter gill-net, sport and Zone 6 (above Bonneville Dam) Treaty Indian 
fisheries. Seasons are regulated to minimize the number of upriver spring 
chinook harvested. As part of the U.S. vs Oregon agreement, Treaty Indian 
Commercial and Ceremonial and Subsistence fisheries are allowed to harvest 
7 percent of the upriver spring chinook run up to 10,000 fish. The 1988 
Treaty Indian Zone 6 harvest was an estimated 6,500 adults . Sport and Tribal 
harvest of both stocks occur at Sherars falls. 

Deschutes River Spring Chinook: This is a natural/wild stosk that spawns 
naturally only in the Warm Springs River and in Shitike Creek. WSNFH pass es 
natural/wild fish above the hatchery to spawn naturally . Estimated escapement 
of natural/wild fish consistently abo ve 1,000 s ince 1980, with 1987 escapement 
estimated to be 1,783 adults and jacks. The planning goal for the basin is to 
have a natural run es capement of 1,300 adults. Some hatchery spawners may 
have been allowed to pass upstream from 1982 to 1986 diluting the wild stock. 
In 1985, the sport and Tribal harvest was 648 jacks and adults, in 1987, it 
was estimated that 911 were harvested. This stock is assumed to be a viable 
natural/wild stock, subject to a terminal fishery . 

WSNFH, RBH Spring Chinook: RBH is part of the PGE mitigation for Round Butte 
and Pelton Dams. Returns to WSNFH have fluc tuated from a high of 1,079 in 
1985 to a low of 346 in 1986, but showed an increase to 725 in 1987. RBH 
hatchery returns have shown better improvemen ts increasing from a low of 453 
in 1981 to high of 1,820 in 1986, with 1987 returns of 1 , 348 adults and 
jacks. Excess adult returns to the Pelton Trap are given to the Warm Springs 
Tribes or recycl ed to the Sherars falls fishery. In 1985, an estimated 1,656 
hatchery jacks and adults were harvested by the sport and tribal fishery at 
Shera rs Falls, in 1987, the harvest was 1,135. RBH releases 60,000 smolts at 
the hatche ry . and 210,000 subyearlings into the Pelton Fish Ladder, this i s 
used for additional rearing capa c ity. WSNFH currently produces 700,000 smolts 
with a des ign capacity of 1.3 million smolts. In 1988, the WSNFH released 
950,000 smolts. RBH released 54,000 smolts directly from the hatchery and 
210,000 smolts reared in the Pelton Fish Ladder. The stock is assumed to be a 
viable hatchery stock. 
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Subyearling Stocks 

The FISHPASS model flagged subyearling chinook originating in the The Dalles 
Pool. Subyearling stocks were flagged only under the opportunity resource 
alternative for the base case, signed Spill Agreement high Northwest load, and 
NTSA expiring in 2003 sensitivities. There is only one subyearling stock 
originating in the The Dalles Pool, the Deschutes River fall chinook. It is 
not managed as a critical stock and is not expected to be significantly 
impacted by the NTSA. 

Columbia River fall chinook salmon are generally divided into three groups: 
Lower river, Bonneville Pool hatchery (BPH) , and upriver brights (URB). All 
three groups are targeted in the mainstem Columbia River, by sport, commercial 
and Treaty Indian fisheries and ocean commercial fisheries. The URB portion 
of the run has set record returns with an estimated 400,000 in 1988, and a 
record high of 419,000 in 1987. Harvests of URB have also set records with 
254,800 taken in the Commercial fishery and 14 , 500 taken in the sport 
fishery. Annual passage goals of 40,000 URB over McNary Dam have been 
exceeded since 1983. Commercial gill-net harvests occurred in 1986 and 1987 
in the area between Priest Rapids and Wanapum Dams, with the 1987 harvest 
totaling 2,215 chinook, in 1988 the harvest was an estimated 2 ,300 a du l ts. 
URB runs also have benefited from ocean and in river harvest regulations set 
to protect depressed returns of BPH stocks. There a re r ecreational and Tribal 
fisheries that harvest Deschutes River Fall Chinook . Harvest occurs in a area 
fr om Sherars Falls to a point one mil e down stream. In 1988, the Tribal and 
r ecreationa l harvests (adults and jacks) was 1,884 and 619 respectively . 

De schutes River Fall Chinook : The Des c j ute s Ri ver fall chinook stock is a 
wild stock the was supplemented by releases from the WSNFH in 1958, 1967, and 
1968 with no success. No supplemen t ation is presently anticipated and the 
stock will be managed for wild fish. Es capement reached a high of 9,673 
adu l ts and jacks in 1986, with escapement in 1988 dropp ing t o 5 , 612 adults and 
jacks. Total run size has varied from a low of 5 ,291 ad ul ts and jacks to a 
high of 12,254 in 1986. The subbasin goal is to achieve a return of 10-12,000 
adults to allow for a 4-5,000 adult harvest and 6-7,000 adult escapement. 
This a viable wild stock managed for mainstem and terminal harvest. 
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