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APPENDIX M 
SENSITIVITY STUDIES 

Part 7 
Resident Fish 

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 M, Parts 1 & 2.G. 

Streams 

The average change in flow at Columbia Falls from the No Action alternative 
for contract 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 alternative 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). 
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FMXBANHL -

FMXA1NHL -

IMXA2NHL -

EMXBASHL -

EMXA1SHL -

IMXA2SHL -

EMXBAADC -

EMXA1ADC -

GMXBASAS -

GMXA1SAS -

HMXA2SAS -

AMXBAARO -

EMXA1E03 -

IMXA2E03 -

STUDY KEY 

No Action Alternative with high Pacific Northwest loads (also 
referred to as base case on some tables). 

Proposed Alternative used as an opportunity resource with high 
Pacific Northwest loads. 

Proposed Alternative used as a firm resource with high Pacific 
Northwest loads. 

No Action Alternative with high Pacific Southwest loads and high 
gas prices (also referred to as base case on some tables). 

Proposed Alternative used as an opportunity resource with high 
Pacific Southwest loads and high gas prices. 

Proposed Alternative used as a firm resource with high Pacific 
Southwest loads and high gas prices. 

No Action Alternative using the alternative dispatch criteria 
(also referred to as base case on some tables). 

Proposed Alternative used as an opportunity resource using the 
alternative dispatch criteria. 

No Action Alternative with the signed Spill Agreement (also 
referred to as base case on some tables). 

Proposed Alternative used as an opportunity resource with the 
signed Spill Agreement. 

Proposed Alternative used as a firm resource with the signed 
Spill Agreement. 

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

Proposed Alternative used as an opportunity resource expiring in 
the year 2003 (shows end effects). 

Proposed Alternative used as a firm resource expiring in the 
year 2003 (shows end effects). 
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FREQIIEIIC~ OF HID OF PEP.IOU P.[o EP.VOJR ELEVATIOII 15 , 32 FRIDAY, D£CHIDER 8 , 1989 
UIAlIGES FROII BASE C "~E G!~U I E Il lllAII 5 FEET 1%' 

HUIIG ll~ 1I0 H~E 

t~~I CO~~~~CT SEPT OCT NOV DEC JAIf FEB liAR API AP2 IIA~ JlI!!E JUL~ AGI AG2 
If / -' 0 1 -' 1+/-1 If/-I If/-I If/ -I 1+ 1 -' 1+ 1 - 1 1+1-1 If/ -I 1+1 - ' 1+1 -1 1+1-1 1+1 -1 

FtIXBAIIHL 1991 01 0 010 010 010 010 010 010 010 010 010 010 01 0 01 0 010 
FIIXAII1HL 991 2 . 0/0.5 2.0/0 . 5 2 . 0/0 . 5 1 .5/0.5 0.5/0.5 2 .5/0.5 ( • . 0/0 . 5 4 .5/1 . 0 3 . 0 / 1.0 ' 2.51 1.0 3 . 0 / 1 . 0 1 . 5 / 0 . 5 1.5/0 . 5 2 . 0/1. 0 
ItIXAZIIIII. 199 13.51 1.0 14.51 1.0 1 .... 51 1.0 14 . 51 0.5 14 . 51 0 .5 15 . 51 0.0 19 . 01 0 . 0 20 . 51 0.0 19 . 51 0 . 0 18 . 01 0 . 0 17 . 01 0 . 0 12 . 51 0 . 0 13.01 0.5 12.51 0.5 

FtlXBAlllfL 1993 010 010 010 010 010 0/0 010 010 010 01 0 0 / 0 0/ 0 010 010 
FrrXAllnl1. 1993 1 . 01 0 . 0 1.0/0 . 0 0 . 51 0.0 0 . 5/0 . 0 0.51 0 . 0 0.51 0 . 0 2.01 0 . 0 2.01 0 . 5 2 . 01 0 . 5 1 . 51 0.5 1 . 5/0 . 0 1 . 51 0.5 3.01 0.5 19.0/ 0.0 
IIIXA211t11. 1993 14.0/ 2 . 5 15.0/2 . 5 15.01 2.5 15 . 01 2.5 11.0/2.0 11.0/1.5 10.51 1.5 12. 01 1.5 12 . 01 1.5 11.01 1.0 12 . 0/ 0 . 5 12. 01 1.0 12.51 1.0 18 . 5/ 0.5 

FIIXBAIIIIL 1995 0/ 0 010 0/0 010 010 010 0/ 0 010 010 010 010 010 010 010 
FIIXAlIHlL 995 17 . 01 1.5 18 . 01 1.5 16.51 1.5 17.51 1.5 12 . 0/0 . 5 9 . 0/1.0 8.01 1.5 7.0 / 2 . 0 5.0/2.0 3 .5/2 . 0 3.0 / 2.0 3 .0/2.5 4 . 0/3 . 0 17 .0/2.5 
IIIXA211HL 1995 26 . 51 0 . 5 28.01 0 . 5 28.01 0 . 5 28 . 01 0.5 25 . 01 0.5 21.01 0.5 25 . 01 0 . 5 22. 51 0.5 19 . 51 0 . 5 16 . 01 0.0 18 . 01 0 . 0 16 . 01 0 . 0 18.51 0 .5 [0.01 1.5 

FtIXBAIIIIL 1997 010 010 010 010 0/0 0/0 0/ 0 0/0 01 0 0/0 0/ 0 01 0 010 0/0 
FIIXAIII1fL 997 14.51 3.5 15.01 3.5 14.01 3.5 14 . 01 2.5 9 . 51 2.5 8.01 2.0 4.51 1.5 4 . 51 2 . 0 5.01 2 . 0 4 . 01 0 . 5 2 . 01 1 . 0 2.51 1.0 2.01 2.0 8.51 2.0 
D~A~nIL 997 24.01 0.5 26.51 0 . 5 24.51 0.0 24 . 51 0.0 21 . 01 0.0 18.51 0.5 15.01 0 . 0 16 . 51 0 . 0 19.01 0 . 0 18.51 0.0 20.51 0 . 0 17.01 0.0 18.01 0.0 19.01 0.0 

FI1XBAJIIIL 2001 0/ 0 0/0 0/0 0/0 0/0 0/0 0 / 0 0/ 0 0 / 0 0 / 0 01 0 0/ 0 010 0/ 0 
FIIXAIII1fL 2001 29 . 01 0 . 0 29.01 0 . 0 31 . 0/ 0 . 5 31.01 0 . 5 23 . 51 1 . 0 19.51 1.0 12 . 51 1 . 5 12 . UI 1 . 5 11 . 51 1 . 5 9 . 01 1 . 0 8.51 0.5 8.51 0 . 0 8.51 0 . 5 13 . 01 2.0 
IIIXA211HL 2001 21 . 51 0.5 23.51 0 . 5 23.51 0.5 25 . 51 0.5 23 . 51 0 . 5 20 . 01 0 . 5 17.01 0 . 5 18.01 0.5 17 . 01 0 . 5 14.01 0 . 5 14 . 51 0 . 5 13 . 51 0.5 15.01 0.0 21.01 0.0 

FIIXBAIIIIL 2005 01 0 0/0 010 0/0 0/ 0 0/0 0/ 0 010 010 010 0/ 0 01 0 010 010 
FM XAlll1f1: 2005 27 01 0.0 27.01 0 . 5 28.51 0 . 5 30.01 0.5 23 . 51 0 . 5 18.01 0.5 14 . 01 0.5 10 . 51 0 . 5 10 . 01 0 .5 8 . 51 0.5 9 . 01 0.0 9.01 0.0 9 . 51 0.0 12.51 0.0 
III XA211H 2005 12:51 0 . 5 13.51 0 . 5 14 . 01 0.5 15 . 51 0.5 14.51 0 . 5 15.51 0.5 14 . 01 0 . 5 14 .51 0 .5 13.51 0 . 5 12.51 0 . 5 14.51 0 . 5 14.01 0.5 13.51 0.5 19.01 0.5 

l.m~~ 

TEST COif TRACT OCT NOV DEC JAN FEB IIAIl API AP2 MA~ 
CASE ~EAR SEPT 

JUliE JULY AGI AG2 

1+1 -1 1 +1 - ' (+ 1 - 1 1+1-1 1 +1 - 1 (+1- 1 1 f/- 1 (+ 1- 1 1+1-1 1 f / - 1 (+ 1- • 1 +1 - 1 1 +1 - 1 1 +1- 1 

~11~AIIIIL 1991 010 010 0/0 0/0 010 0/0 01 0 010 010 010 0 / 0 0/ 0 0/0 010 

MX 1II11L 991 0.51 0 . 0 1.01 0 . 0 1.01 0 . 0 1.01 y.ci 1 . 01 0 . 0 1.51 0 . 0 1 . 51 0.0 1 . 51 0.0 1 .51 0 . 0 1.01 0.5 1 . 01 0 . 0 0.51 0.0 0.51 0.0 0.01 0 . 0 

111XA 211tlL 1991 10.51 0 .5 . 01 0.5 4.51 3 . 0 3.51 .0 .51 1 . 5 9.51 1.0 11.01 1 . 5 13. 01 2. 0 13.01 1.5 8.01 0.5 4 . 51 0.0 7.51 0.0 10.01 0.5 9.51 0.5 

FMXBAIiIIL 1993 010 010 0/0 010 010 010 010 010 010 0/ 0 010 010 01 1) 0/ 0 

FIIXAlIllfL 1993 0 . 01 0 . 0 0 . 01 0.0 0.01 0.0 0 . 01 0 . 0 O. UI 0.0 1.01 0.0 0.51 0 . 0 0 . 51 0 . 0 0.51 0.0 0 . 01 0.0 0.01 0 . 0 0 . 01 0 . 0 1. 01 0.0 2 . 51 0 . 0 

U1XA2I1HL 1993 7 . 01 1.0 4 . 01 0 . 5 3 .51 1 . 5 1.51 2 . 0 2.01 5.0 1.51 2.5 3.51 2. 0 { .. 51 2 . 0 4.51 2.0 3.01 2.0 1.51 Z. 0 4.51 0 . 5 7.51 0.0 9.51 0 .0 

F11XBAIIIIL 1995 010 010 0/ 0 0/0 0/0 010 0 / 0 010 010 010 0/ 0 0/ 0 010 0/ 0 

FtIXAltlHL 1995 2 . 01 0 . 0 2 . 51 0 . 0 1.~1 0 . 0 2 . 01 0.0 1 . 51 0.0 2 . 01 0 . 5 1 . 01 0.5 1 . 01 0 . 5 0 . 51 0 . 5 0 . 51 0 . 5 0.51 0 . 5 1.01 1.0 2.01 1.0 5 . 51 1.0 

IMXA211HL 1995 9.51 1.0 9.51 1 .0 4 . I 2 . 0 5.01 3 . 0 2.51 1.0 6.01 0 . 5 7 . 01 0.5 7 . 01 0.5 6.51 0.5 3.51 0.5 4 . 51 0 . 5 8.51 0.0 12.01 0.0 15.01 0.0 

FI1XBAllfiL 1997 01 0 010 0/0 010 010 010 0/ 0 010 010 010 01 0 0/ 0 0/ 0 0/ 0 

F11 XAltlHL 1997 3.01 0 . 0 2.51 0.0 2 . 51 0 . 0 2 . 01 0.0 }. 01 0.0 ! . Ol }. 0 1.01 1.0 1 . 01 1 . 0 1.01 1. 0 1 . 01 0 . 5 0.51 0 . 0 0 . 51 0 . 0 1 . 5 / 0 . 0 3.01 0 . 0 

IIIXA2JIIIL 1997 9. 51 0 . 5 9 . 01 0 . 0 5 . 51 2.5 5 . 51 1.0 4.01 1 . 5 .01 1. 0 5.01 0 . 5 6.51 0.5 . 51 0.5 2.01 0 . 5 2.51 0.0 9 .51 0.0 12.51 0.0 12.01 0 . 0 

FIIXBAIIHL 2001 0 / 0 0/0 0/0 0/ 0 0/0 0/0 0 / 0 0/ 0 0/ 0 0 / 0 0 / 0 010 0/ (\ 0/ 0 

FI1XA 1I1HL 2001 2 . 51 0 . 0 8 . 01 0.0 12.51 0.0 r.OI 0.0 I . OI 0.0 7.51 0.5 8 . 01 0 . 0 7 . 51 0.0 7.51 0 . 0 4.51 0 . 0 4 . 01 0 . 0 4 . 01 0 . 0 4 . 51 0.0 4.51 0.0 

ItIXA2IIIIL 2001 7.51 0 . 0 6.01 0 . 0 5.01 1.0 .51 1.0 .51 4.5 6 . 01 3 . 0 6 .51 2.0 7 . 01 2.0 6.51 2.0 3.51 1.5 4.01 1 . 0 6.51 0.0 7.01 0.0 7.01 0.0 

FI1XBAIIIIL 2005 0/ 0 010 0/ 0 0/0 0/0 010 010 010 0/ 0 0 / 0 0 / 0 010 0/0 0/ 0 

FIIXA IIIHI. 2005 2 . 51 0 . 0 9.01 0 . 0 15 . 01 0 . 5 10 . 01 y.O 6.01 0 . 0 6 . 01 0.0 7 . 01 0.0 7 . 51 0 . 0 7 . 51 0 . 0 6.51 0.0 6 . 01 0 . 0 4 . 51 0 . 0 4.51 0 . 0 5 . 01 0 .0 

I1IXA2I1HL 2005 4 . 51 0 . 0 4 .51 0 . 0 3 . 01 0.5 3 . 01 . 5 2.01 3.0 5.51 2.0 6.01 2. 5 6.01 2.0 7 . 01 2 . 0 5.51 1.5 4 . 51 1 . 5 6.51 0.5 7.01 0.5 8.01 0 . 5 

3: 
-...J 
I 
W 



15.3Z FRIDAY, DECEI1BER 8, 1989 
FREQUEI~Y OF Elro OF PERIOD RE SERVOIR ELEVATION 

CHANGES FR0I1 P.ASF ~A SF r. R ~ ~l Ell TIIAII 5 FF FT I Z I 

GIlAln.j COULEE 
TEST CDlffRACT 

OCT NOV DEC JAN FEB liAR API JULY CASE YEAR SEPT APZ HAY JUliE AGI AGZ 

1+ / - ) 1+/- ) 1+/- ) 1+ / -) 1+/- ) 1+ / -) 1+ /- ) 1+/- ) 1+/ - ) 1+ / - ) 1 +/ - 1 1+/ - ) 1+/- ) 1+/- ) 
FHXBAIIIIL 1991 0/ 0 0/ 0 0/0 0 / 0 0 / 0 0/0 0 / 0 0/ 0 0/ 0 0 / 0 0 / 0 0 / 0 0/ 0 0/ 0 

F1iXAlIIilL 1991 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0.0 0.0/ 0.0 0.5/ 0 . 0 0.0/ 0.0 0.5/ 0 . 0 0 . 5 / 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 
IIIXA21111L 991 0 . 0/ 0.0 0.01 0.0 0.0/ 0 . 0 0 . 01 0.0 0.0/ 0.5 0.0/ 0 . 5 4.51 0 . 5 4 . 5/ 0 . 0 2.5/ 0.0 0.01 0.5 2 . 01 0.0 1 . 0/ 0.0 1.5/ 0.0 1 . 5/ 0.0 

FI1XBAIIIIL 1993 0/ 0 010 0/0 010 010 0/0 0/ 0 0/ 0 0 / 0 010 0/ 0 010 010 0/ 0 
F1IXAlI1I1L 1993 0 . 0/ 0 . 0 0.0/ 0.0 0.0/ 0.0 0 . 0/ 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 . 01 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 
II1XA21111L 1993 0 . 0/ 0 . 0 0.01 0 . 0 0.0/ 0 . 0 0 . 01 0.0 0 . 5/ 0.5 0 . 51 0.0 1 . 51 2 . 0 1.5/ 0 . 5 0 . 0/ 0 . 0 0.5/ 0 . 5 0.51 0 . 0 0 .5/ 0 . 0 0.5/ 0.0 0 . 5/ 0 . 0 

FIIXB/1IUlL 1995 0/ 0 0 / 0 010 0/ 0 0/0 0/ 0 010 010 0/0 0 / 0 0 / 0 01 0 010 0/ 0 

FIIXA 1I111L 995 0.0/ 0 . 0 0.01 0 . 0 0.01 0.0 0 . 0/ 0.0 0 . 01 y.5 0.51 y . 5 0 . 01 0 . 5 0 . 01 0 . 5 0 . 01 0.5 y . 51 0.0 0 . 5/ 0 . 0 0 . 01 0 . 0 0.01 0 . 0 0 . 0/ g . O 
IMXA2/11 L 995 1 . 0/ 0 . 0 1.0/ 0.0 0.51 0.0 0 . 0/ 0.0 0.0/ . 0 1 . 0/ . 0 2 . 0/ 4 . 0 1 . 0/ 2.0 1 . 0/ 0.5 . 0/ 0.0 0 . 51 0.0 0 . 0/ 0 . 0 0 . 0/ 0.0 0 . 0/ .0 

FIfXBAlIIIL 1997 010 0/0 0/0 0/ 0 0/ 0 0/0 0/ 0 010 0 / 0 010 010 010 0/0 010 

FtIXAlIUlL 1997 0 . 0/ 0.0 0.0/ 0 . 0 0.0/ 0.0 0.01 0.5 1 . 0/ 0 . 5 t.O/ 0.0 1.01 0 . 0 0 . 51 0 . 0 0.51 0.0 0.5/ 0.5 0 . 01 0 . 0 0 . 0/ 0.0 0 . 01 0 . 0 0.0/ 0 . 0 
I1IXA2/11IL 1997 0.0/ 0.0 0.0/ 0 . 0 0.5/ 0.0 0 .5/ 0.0 2.01 0 . 0 .5/ 0.0 3.5/ 0.0 2. 5 / 0 . 5 2.0/ 0 . 0 1.0/ 0.5 0 . 01 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0.01 0 . 0 

FtIXBAtIIlL 2001 0/ 0 010 0/0 0/ 0 0/0 0/0 0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 0 / 0 0/0 010 
FIIXAltUlL 2001 0 . 0/ 0 . 0 0.0/ 0 . 0 0.0/ 0.0 0 . 01 0.0 1.0/ 0 . 0 3.5/ 0.5 1 . 0/ 0 . 5 1.01 0 . 5 0.5/ 0 . 0 0.5/ 0.0 0 . 01 0.0 0 . 01 0 . 0 0.0/ 0 . 0 0.0/ 0.0 
lIIXA21U1L 2001 0 . 0/ 0.0 0 . 0/ 0.0 0.0/ 0 . 0 0.0/ 0.0 0 . 5 / 0.5 1. 0/ 0 . 5 3.01 0 . 0 2. 0/ 0 . 5 1 . 0/ 0 . 5 0.0/ 1.0 0 . 5/ 0 . 0 0 . 0/ 0.0 0 . 01 0 . 0 0 . 0/ 0.0 

F11XBAlIIlL 2005 0 / 0 010 0/0 010 010 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 010 010 010 

FIIXA 1I111L 2005 0 . 0/ 0.0 0 . 0/ 0 . 0 0.0/ 0 . 0 0 . 0/ 0.0 2 . 01 0 . 0 1 . 0/ 0.0 3 . 0/ 0 . 5 1.5/ 1 . 0 1.01 0 . 5 2 . 51 0 . 5 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 . 01 0.0 0.0/ 0.0 
IMXA21111L 2005 0.0/ 0 . 0 0.0/ 0.0 0.0/ 0.0 0 . 0/ 0.0 0.01 0.0 0.0/ 0 . 0 3.0/ 0 . 5 ('.0/ 1 . 0 ]. 0/ 0 . 0 0 . 0/ 1 . 0 1 . 5 / 0 . 0 0 . 0/ 0 . 0 0.0/ 0.0 0 . 0/ 0.0 

DlIORSIIAK 

t~§~ CO~~~~CT SEPT OCT tlOV DEC JAIl FEB tlAR API AP2 HAY JUliE JULY AGI AGZ 

I+ / -J 1+/ -) 1+/-) 1+ / -) 1+ / -) 1+/-) 1+1 -1 1+/- ) 1+ / -) I+ / -J 1+/ -1 I+ / -J 1+ / -1 1+ / -1 
FtIXBAIIIIL 1991 010 % % % % % % % 010 % % % % 0/ 0 
FII :~AlI1I1L 1991 0 . 51 0.0 0.0 1 0 . 0 0 . 0/ 0.0 2.51 0 . 0 0.5/ 0.5 1.0/ 0.0 1.5/ 0 . 0 0 . 51 0 . 0 0.5/ 0 . 5 0 . 51 0 . 5 0 . 5 / 0 . 5 0.5/ 0.0 0 . 5/ 0.0 0.5/ 0.5 
Il1 :~A2t11IL 1991 8 .5/ 0 . 5 8.5/ 0 . 5 8.5/ 0.5 13 . 01 1.0 12 . 51 0.0 8.5/ ],0 7 .5/ 2 . 0 6. 5/ 2 . 0 6 . 5 / 2 . 5 5 .5/],0 9 . 51 0 . 5 0 . 5/ 0.0 9 . 01 1.0 9.0/ 2 . 5 

FtIXBAJIIlL 1993 % % % % % % % 010 % % % % % 0 / 0 
FII:{AltUlL 1993 1.0/ 0 . 0 0.5/0.0 0.5/0.0 2.0/0.5 1.0/0.5 1.0/ 0 . 0 1.5/ 0 . 0 1.5/ 0 . 0 1.5/ 0 . 0 1.5/ 0 . 0 0.5/ 0 . 0 1.0/ 0 . 0 3 . 0/ 0.522.5/ 0.0 
ItIXA2l1HL 1993 7 . 0/ ( .. 0 7.0/ 2.5 7 . 0/ 1.0 9 .5/ 1.5 7.5/ 1.5 2 . 5 / 2.5 4 . 5 / (+. 0 4. 0/ 1.5 3 . 0/ 0 . 5 3 . 0/ 0 . 0 8 . 5 / 0 . 5 10 . 0/ 1.0 11.5/ 1 . 5 <:0.0 / 1.0 

FIIXBAIIHL 1995 % % % % 010 % % % 010 % % % % 0/ 0 
FI1XAIJIlIL 1995 14 . 5 / 0.0 11.5/ 0.0 7.5/ 0.0 6.51 0 . 0 5 . 5/ 0 . 0 3.0/ 0.0 3 . 0/ 0.0 2 . 0/ 0.5 1 . 5/ 0 . 5 1 . 5/ 1 . 0 1 . 5/ 1.5 1 . 5/ 1.0 6 . 0/ 1.0 18 . 51 3.0 
IIIXA2t111L 1995 19.5/ 2.0 18.0/2.0 15.0/2.0 18.5/ 1.5 12.5/ 1.0 7 . 0/4.5 8.5/ 4.0 6. 5 / 1.5 5.5/ 2 . 0 5.0/ 0 . 5 13 . 5 / 0.5 1( .. 5/ 0.0 15.0/ 0 . 523 . 0/ 2.5 

FIIXBAIIHL 1997 % % % % 0 / 0 010 % % % % 0/0 010 0 / 0 0 / 0 
FII:<AltIiIL 1997 8 . 5/1.0 7.5/0.5 2 . 0/0.0 3 . 5 / 0 . 0 3.0 / 0.0 2.0/0.0 3.5/0 . 0 2.5/ 0 . 0 2.0/ 0.0 1.5/ 0 . 0 1.5/ 1.0 1 . 0 / 0 . 5 2 . 0 / 0 . 011.0 / 0 . 0 
ItlXA2JIIIL 1997 17 . 01 1.0 15.0/ 1.0 12.0/ 1.0 16.0/ 1 . 5 12.0/ 0.5 7.0/ 1.5 7.0/ 3 . 0 5 . 0/ 1 . 0 5 . 5/ 2 . 0 5.0/ 0.5 7 . 5/ 0 . 5 13. 0/ 1 . 5 1<:.51 0.5 15.0/ 1.0 

FHXBAIIIII. ZOOl % 010 % 01 0 0 10 % 010 010 0/0 % 01 0 % % 0/ 0 
FHXAII1HL ZOOl 15 . 0/ 0.0 13 . 5/ 0 . 0 11.0/ 0.0 14.51 0 . 5 lZ.01 0 . 5 9.5/ 1.0 7 . 0/ 0 . 5 5 . 0/ 0 . 5 5 . 51 0 . 5 4 . 0/ 0 . 0 5 . 5 / 0.0 4 . 51 0.0 5.5/ 0 . 0 8 . 51 0 . 5 
I1~A2l1HL ZOOI 14 . 5 / 1.0 14.0/ 0.5 11.5/ 0.5 22.0/ 0.5 16.5/ 0.0 11.5/ 0.5 9 . 01 0.5 7 . 5/ 0 . 5 7.5/ 0 . 5 3.5/ 0 . 5 7.0/ 0.5 12.5/ 0 . 0 13 .5/ 0.0 16.01 0.0 

FHXBAIIIIL 2005 % % 0/0 % % 010 % % % % % 0 10 % 0 / 0 
FtlXAllll1L 2005 11.5/ 0.0 10.51 0.0 8.51 0 . 0 16.0/ 0 . 0 12.5/ 0 . 0 13.01 0.0 10.01 0 . 5 5 . 5 / 0 . 5 5 . 01 0 . 5 4 . 51 0 . 0 5 . 51 0 . 0 5.0/ 0 . 0 7 . 01 0.0 11.5/ 0 . 5 
IMXA21111L 2005 10 . 0/ 0.5 10.0/0.5 9 . 0/0.0 15.5/ 0 . 5 14.5/ 0 . 5 11.5/ 1.0 12.0/ 0. 5 8.0/ 0 . 5 5 . 5 / 0 . 5 5.0/0.5 9 . 51 1.0 12 .0/ 0.0 12 . 5/0 . 0 17 . 0/ 0.0 
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FRE UEIICY OF EIID OF rERlOlJ RE SERVOIR ElE VATJOPI 16.34 FRIDA'{, DECEIIDER 8, 1989 
~HAtIGES FROII BASE CA ~; E GRU I ER 1 HAil 5 FEU ( % ) 

HlJtlGI·:Y HORSE 

H~I CO~~~aCT SE PT OCT NOV DEC JAtI FEB HAR API AP2 HAY JUtiE JULY AGI AG2 

1+/ - 1 1+/-) (+/-) (+/-) 1+/- ) 1+/-) 1 +/-) 1+ / - ) 1+ / -) ( +/ -J (+ / -J 1+ / -) 1+1 -) 1+1 -1 
EIIX13ASIIL }991 % % % 010 010 % 010 010 % 010 010 01 0 010 010 
EIIXAISIIL 99} 4 . 5 / 0 . 0 5.0/ 0 , 0 5 . 5/ 0.0 5.0/ 0.0 5,5/ 0 . 0 6.0/ 0 . 0 5 . 5 / 0 . 0 5 . 0/ 0 . 0 3.5/ 0 . 0 3 . 0/ 0 . 0 1.51 0.0 1 . 51 0 . 0 1 . 51 0 . 0 2 . 51 0.0 
lIIXA2SHL 199 10 .5/ 5 . 0 11.0/5 . 5 12 . 0/ 5 . 0 11.5/5.0 13.5/ 6 . 5 14.0/ 3 . 0 18 .5/ 3.0 21.5/ 3 . 0 19.5/ 1.5 12.01 1.0 10.5/ 1.0 0 . 5/ 1.0 11.0/ 1.5 13 . 01 2.0 

EIIX13ASHL 1993 010 010 % 010 010 % 010 % 01 0 010 010 010 % 010 
EIIXAISHL 1993 1.51 0 . 0 1.5/ 0 . 0 2 . 01 0 . 0 2 .5/ 0 . 0 3 . 5/ 0 . 0 4.0/ 0.0 4 . 01 0 . 0 3 . 5 1 0 . 0 3 . 51 0 . 0 3 . 01 0 . 0 3 . 01 0.0 2. 51 0 . 0 2 . 51 0.0 11.01 0.0 
I11XA2SHL 1993 9.5/ 14.5 9.5/ 14.0 10 . 0/12.0 8 .5/12.5 8.0/ 0.5 8.51 5 . 5 7.0/ 3. 0 9 . 5 / 3.0 9 . 0/ 2 . 0 6 . 01 2.0 10 . 0/ Z . O 9 .51 1.0 9 . 0/ 1.5 12 . 51 1.0 

EIIX13ASHL 1995 01 0 % % % % % % % 010 010 010 010 % 010 
EIIXAISIlL 1995 38 . 0/ 0.0 39 . 0/ 0 . 0 39.0/ 0.0 39 . 5/ 0.0 30.5/ 0 . 0 24 . 5/ 0.5 21 . 5 / 0 . 5 24. 01 0 . 5 21.51 0 . 5 17.5/ 0.0 15 . 0/ 0.5 14.51 0 . 5 14.01 0.5 15 . 51 0.5 
IIIXA 2SHL 1995 31.01 1.5 3 1.5/ 1.5 31.5/ 1.5 31. 0/ 1.5 26 . 5/ 1.5 24 . 0/ 1.5 25.51 1.5 29 . 51 1.5 27 . 5/ 1.5 22 . 0/ 1.5 21.51 1.5 20 . 0/ 1.0 22 . 51 1.5 25 .5/ 1.0 

EIIX13ASIIL 1997 010 010 % % 010 % 010 010 010 % 010 010 010 010 
EIIXAISHL 1997 25 . 0 / 0 . 5 24.5/ 0.0 24 . 5/ 0 . 0 24.0/ 0.0 19.0/ 0.0 14 . 5/ 0 . 0 11 . 01 0 . 5 11.51 0.5 7.01 1 . 0 5 . 5 / 0.5 7 . 01 0.0 6 . 5/ 0.0 7 . 01 0 .0 11.01 0 . 0 
I1~A2SIIL 997 28.0/ 0 .5 28. 51 0.5 28.01 0.5 26.51 0.5 22 .01 0.5 17.51 0 . 5 18 . 01 0 . 5 19.01 0.5 19.01 0 . 5 17.01 0.5 20.0/ 0.5 18 . 51 0.0 19 . 01 0 .5 23 . 01 1.0 

EIIX13ASIIL 2001 010 010 010 010 010 % 010 010 010 010 % 010 % 0/ 0 
EI~A1SHL 2001 10 . 0 / 0. 0 9 . 51 0.0 11.0/ 0.0 12 . 51 0.0 12 . 5/ 0.0 12 . 5/ 0 . 0 10 . 0/ 0 . 0 9 . 5 / 0.0 9. 5/ 0 . 0 8 . 0/ 0.0 8.0/ 0 . 0 7 . 5/ 0 . 0 8.5/ 0.0 12.01 0.5 
IIIXA2SIIL 2001 25 . 0/ 0 . 5 25 . 51 0 . 5 24.51 0.5 24 . 51 0.5 25 . 0/ 0 . 5 19 . 0/ 0.5 18.0/ 1.0 18 . 5 / 0 . 5 20.01 0 . 5 16.01 0.5 16 . 0 / 0 . 5 14 . 0/ 0.5 15.51 0.0 21.5/ 0 . 5 

EHX13ASIIL 2005 % 010 010 % 010 010 % % % % % % 010 010 
EIIXAISIIL 2005 17.01 0.0 18.01 0 . 0 20.01 0.0 22 . 01 0.0 15.5/ 0 . 0 14.0/ 0.0 11.5/ 0.0 10 . 5 / 0.0 10 . 0 / 0.0 8 . 5/ 0 . 0 9 . 01 0.0 9 . 5/ 0.0 ]1.01 0.5 12.51 0 .5 
IHXA2SHL 2005 19.51 0 . 5 21 . 5/ 0 . 5 22.5/ 0.0 21 . 51 0.0 18.51 0 . 5 16.51 0.0 15 . 01 0.0 14 .5/ 0 . 0 13.51 0 . 0 12 . 0/ 0.0 12.0/ 0 . 5 9 . 5/ 0.5 9 . 51 0 .5 16.5/ 0 .5 

LIBBY 
TEST COIITRACT 
CASE YEAR SEPT OCT NOV DEC JAil FEB trAR API AP2 IIA Y JUI1E JULY AGI AG2 

(+ /- ) (+1 - ) (+ 1 - ) 1 +/-) (+ 1 - ) (+ / - ) 1+/ - J (+ / - J 1+ / -1 ( +/ - I (+1- 1 1+ / - ) 1 +1- I 1 +1 - I 

EHX13ASHL 1991 01 0 010 0/0 0/0 0/0 0/0 0/ 0 010 010 0/0 01 0 010 010 010 
EllXAlSIIL 1991 1.5/ 0 . 0 1 . 51 0 . 0 2 . 01 0 . 0 1.51 0 . 0 1.5/ 0 . 0 1.0/ 0 . 0 0.5/ 0 . 0 0.5/ 0 . 0 0.51 0.0 ' 0 . 5/ 0.0 0 . 01 0.0 0.0/ 0 . 0 0 . 01 0.0 0.5/ ?O 
IlIXA 2SIIL 1991 6 .51 0 . 5 7.0/ 0 . 5 4.0/ 4 . 0 11.01 3.0 3.51 7 . 5 3 . 0 / 6.5 2 . 5 1 5 . 5 2.01 5.5 2.01 5 . 5 1 .5/ 4.0 4.0/ 2. 5 4 . 01 1.0 4 . 5 / 0 . 5 5 . 0 / . 0 

HlX13ASIIL 1993 010 0/ 0 010 010 0/ 0 0 / 0 010 0/ 0 0 / 0 010 0/ 0 010 0/ 0 0/ 0 

EIIXAISHL 1993 0 .5/ 0 . 0 1 . 0/ 0 .0 1 . 5/ 0.0 2. 5/ 0.0 1 . 01 0.0 2.5/ 0.0 3 . 5/ 0 . 0 4 . 01 0 . 0 3.51 0 . 0 1.5/ 0.0 0.51 0 . 0 0 . 0/ 0 . 0 0.5/ 0 .0 0.01 0 . 0 

UlXA2SHL 1993 6 . 01 1.0 7.01 2.0 3. 51 2.5 3 . 01 1.5 2 . 0/ 5.0 2.0/ 4.5 2.5/ 4 . 5 2 . 5/ 4.5 2.51 4.5 2 . 01 3.5 3.0/ 1 . 0 3 . 5 / 1 . 0 6.0/ 0 . 0 6.5/ 0 .0 

EI1X13ASHL 1995 % 010 0/0 0/0 010 0/0 0/0 010 0/0 0/0 010 010 010 010 
EIIXAISIIL 1995 8 . 0 / 0 . 0 10.51 0 . 5 12.51 0 . 5 14. 5/ 0.5 9.01 0.5 9.0/ 0 .5 8.0/ 0.5 9.5/ 0 . 5 9 . 51 0.5 4 . 5/ 0 . 5 2.51 0 . 0 2.01 0 . 0 3 . 51 0.0 5 . 51 0 .0 
II1XA2SIIL 1995 12. 0/ 0 . 5 13.0/ 0 . 5 10 . 51 3.0 16.01 2.5 9.01 4 . 5 7.0/ 3.5 7.0/ 2 . 5 9.0/ 2 . 5 8 . 5/ 2.5 6.0/ 1.0 4.5/ 0 . 0 8.01 0 . 5 10.5/ 0 .0 11 . 5/ 0 . 0 

EIIX13ASIIL 1997 010 0/ 0 0 / 0 0 / 0 0/0 0/0 010 010 0/ 0 0 / 0 01 0 010 010 010 

EII XAI SHL 1997 2 .51 0 . 0 6 . 5/ 0 . 0 6 . 5/ 0 . 0 6 . 51 0.0 6 . 51 0 . 0 7 . 5/ 0.0 8.0/ 0 . 0 8.01 0.0 7 . 5 / 0 . 0 5.0/ 0 . 0 2.5/ 0.0 1 . 01 0 . 0 2.0/ 0 . 0 2 . 0 / 0.0 
1I1XA2SIIL 1997 10 . 01 0.0 10 . 51 0 . 0 7 .0/ 2 . 0 9 . 0/ 0.5 7.51 3 . 0 7 . 51 3 .0 8.5/ 4 . 0 9 . 0/ 4.0 9 . 0/ 4.0 5.01 1.5 3.0/ 0 . 5 3.5/ 0 . 5 7 . 01 0.0 9.5/ 0.0 

EIIX13ASIIL 2001 0 / 0 0/0 0/ 0 0/0 010 010 010 010 0/ 0 0 / 0 010 010 010 010 

EIIXAISHL 2001 2 . 5 / 0 . 0 5 . 0/ 0 . 0 6.01 0.5 5 . 5/ 0.5 1 . 51 0 . 0 4 . 0/ 0.0 4.0/ 0.0 4.51 0 . 0 4 . 51 0 . 0 2.51 0.0 2.01 0.0 1.51 0 . 0 1.5/ 0 .0 2.5/ 0 . 0 

IlIXA2SHL 2001 8 . 51 0 . 0 11 . 51 0 . 0 8.01 1.0 9.01 2.0 2 . 0/ 2.5 5 . 51 2.0 6.0/ 1.5 7 . 51 1.5 7.0/ 1.5 3.01 0.5 3.5/ 0.0 8.5/ 1 . 0 8.5/ 0 . 0 9.51 0 . 0 

EIIX13ASIIL 2005 010 0/0 0 / 0 0/0 010 0/0 010 0/0 010 0/ 0 010 01 0 0/0 010 

EII XAISHL 2005 1.5/ 0.0 6 . 01 0 . 0 8 . 0 / y.O 7.0/ y.O 4 . 51 0 . 0 6 . 51 0.0 6.0/ 0 . 0 5.0/ 0 . 0 5.0/ 0 . 0 3 . 5/ 0 . 0 3.5/ 0.0 2 . 5/ 0 . 0 2.5/ 0 . 0 i.51 0 . 0 
l/IXA2SHL 2005 6.0/ 0 . 0 4 . 51 0 . 0 { •. 5 / . 5 4 . 5/ . 5 1. 0/ 4 . 0 4 . 51 2.5 5 . 0/ 2 . 0 5 . 0 / 2 . 0 5.0/ 2 . 0 2.0/ 2.0 5 . 0 / 1 . 5 5.5/ 0.0 6.5/ 0.0 .51 0.0 



FREQUEIICY OF EIID OF rERIOD RFSERVOm ELEVATJOJI 
16:34 FRIDAY, DECEHnER 8, 1989 

CIIAIIGES FROI! BASE CASF r.1?1/:IFR lliAII 5 FEET 1%1 

TEST COnTRACT 
GRAlfiJ CUULEE 

CASE YEAR SEPT OCT NOV DEC JAt{ FEB liAR API AP2 HAY JUliE 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 EIIKBASHL 1991 0 / 0 0/0 0/0 0/0 0/0 0/0 0/ 0 0 / 0 0 / 0 0 / 0 0 / 0 0/ 0 0 / 0 0 /0 

EIIXAISIlL 1991 0.01 0.0 0.01 0.0 0.01 0.0 0.01 0.0 0.51 0.0 1.01 0.0 0.01 0 . 5 0.0 1 0 . 5 0 . 01 0.0 0 . 01 0 . 5 0.01 0 . 0 0 . 01 0 . 0 0.01 0 . 0 0 . 01 0 . 0 IIIXA2SHL 991 0.01 0.0 0.01 0.0 0.01 0.0 0.01 0.0 1 . 51 0.5 2 . 01 1.0 1.51 1.0 2.51 1 .5 1 . 51 0.5 1. 01 1.5 0 . 01 0 . 0 0.01 0 . 0 0 . 51 0.0 0 . 5 / 0 . 0 
EI1XBASHl. 1993 010 010 010 010 01 0 0/0 0 / 0 0 / 0 01 0 010 01 0 0 / 0 0/0 010 EIIXAISHL 1993 0 . 01 0 . 0 0.01 0.0 0.01 0 . 0 0 . 01 0 . 0 1. 01 0 . 0 1 . 01 0.0 1 . 01 0.0 1 . 01 0 . 0 0.01 0 . 0 0 . 01 0.0 0.01 0 . 0 0 . 01 0 . 0 0.01 0 . 0 0.01 0 . 0 l!IXA2SIIL 1993 0.01 0.0 0.01 0.0 0.0/ 0.0 0.0/ 0 . 0 0 . 5/ 0 . 0 0.51 1 . 0 0 .51 2.0 2.01 1.5 1 . 01 1.5 0.51 1.5 0.51 0 . 0 0.51 0 . 0 0 .51 0 . 0 0 . 51 0 . 0 
ftlXBASHL 1995 010 01 0 010 010 01 0 010 0/ 0 0 / 0 010 010 010 01 0 010 010 EIIXAlSllL 1995 0.01 0.0 0.01 0.0 0.01 0 . 0 0 . 51 0 . 0 1 . 01 0.0 3 . 51 0.0 2 . 51 0 . 0 2.01 0 . 0 1.51 0 . 0 0.51 0 . 0 0 . 01 0 . 0 0 . 01 0.0 0 . 01 0 . 0 0.0 1 0.0 1I!XA2SHL 1995 0.01 0.0 0.01 0.0 0.51 0.0 0 .51 0.0 3.01 0 . 5 4.01 0 . 5 5 . 01 0 .5 3.01 0 .5 2. 01 0.0 1 .51 1 . 0 0 . 01 0.0 0.01 0 . 0 0.01 0 . 0 0 . 01 0.0 
[tIXBASHL 1997 0/0 0/0 01 0 010 010 010 0 / 0 01 0 010 010 0 / 0 0/0 0 / 0 010 IIXAlSIIL 1997 0.01 0.0 0.01 0.0 0.01 0.0 0 . 51 0.0 1. 01 0 . 0 2.01 0 . 0 2.01 0 . 0 1.51 0.0 0 . 51 0.0 0 . 51 0.0 0.0 1 0 .0 0.01 0 . 0 0 . 01 0 . 0 0 . 01 O.g JltXA2SHL 1997 0.01 0 . 0 0.01 0.0 0 . 51 0.0 0 .51 0.0 3. 01 1.5 2.51 0.5 3.51 0 .5 1 .51 0 . 0 1. 01 0 .0 0 . 51 0 .0 0 .01 0.0 0 . 01 0 . 0 0 . 01 0 . 0 0 . 01 O. 
EIIXBASHL 2001 010 010 01 0 0/0 010 010 0 / 0 0 / 0 0 / 0 010 0 /0 0 / 0 0 / 0 0 / 0 EIIXAISIlL 2001 0 . 01 0.0 0 . 01 0.0 0.01 0.0 0 . 01 0 . 0 1 . 51 0 . 0 2.01 0.0 1 . 01 0.0 0 . 51 0.0 0.01 0 . 0 0.01 0 . 0 0.01 0.0 0 . 01 0 . 0 0 . 01 0 . 0 0.01 0.0 llIXA2SHL 2001 0.01 0.0 0.01 0.0 0.01 0.0 0 . 01 0.0 1. 01 0 . 0 1.51 0.5 2.51 0.0 2.51 0.0 0.01 0 .5 0 .51 0 . 0 0.01 0.0 0 . 01 0.0 0.01 0 . 0 0.01 0 . 0 
EtIXBASHL 2005 0/ 0 0/0 010 0/0 0/0 010 010 01 0 010 010 0 / 0 0/ 0 0 / 0 010 EIIXAISHL 2005 0.01 0.0 0 . 01 0.0 0.0/ 0 .0 0.01 0.0 0.01 0 . 5 0.01 0.0 1.51 0.0 1.01 0 . 0 0.01 0 . 0 0 . 5 1 0 . 0 0.0 1 0.0 0.01 0 . 0 0.0 1 0.0 0.01 0 . 0 l11XA2SHL 2005 0.01 0.0 0.01 0.0 0.01 0.0 0.01 0.0 0.51 0.5 0.51 0 . 0 3.51 0 . 5 1 . 01 0.0 0 . 01 0 . 0 0.01 2.5 0 . 01 0 . 0 0 . 01 0 . 0 0 . 01 0.0 0.01 0.0 

DHORS'IAK 
TEST COlITRACT 
CASE YEAR SEPT OCT NOV DEC JAN FEB liAR API AF2 IIAY JUliE 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-) 
EIIXBASHL 1991 010 010 0/0 010 % % 0 / 0 010 % % 0/ 0 % 010 0 / 0 
EIIXAISHL 1991 3 . 0 / 0 .5 3.0/ 0.5 3.0/ 0.5 2 . 0/ 0.0 1.5/ 0.5 0 . 51 0 . 0 0.51 0 . 0 0.5/ 0 . 5 0.01 0.5 0.0/ 0 . 0 0.51 0.0 0 . 5/ 0 . 0 1.0/ 0.0 1.0/ 0 . 0 
IllXA2SHL 1991 10 . 0/ 1.0 10.01 1.0 9.01 0.5 14 . 01 2.0 11 . 01 2.5 6.01 2.5 7.5/ 2.5 6.01 2.5 5.01 2.0 4.51 1.5 5.51 1.5 7.51 0 . 5 10 . 01 1.0 11 .5/ 2 . 5 

fllXBASHL 1993 01 0 010 010 010 . % 0/0 01 0 % 01 0 010 % 0 / 0 0 / 0 0 / 0 
EI~AlSHL 1993 2.01 0 . 0 2.01 0 . 0 2.51 0.0 4 . 01 0.0 3 .51 0.0 2 . 51 0.0 3 . 51 0 . 0 2.5/ 0.0 2.51 0.0 1.5/ 0 . 0 1.0/ 0 . 0 1 . 0 / 0.0 1 . 0 / 0.0 10.0 / 0.0 
INXA2SHL 1993 8.01 7.0 8.51 7.5 7.01 3.5 10.0/ 3.5 7 . 01 2 . 5 4.51 3.5 6.51 4.5 4.51 3 .5 4.01 3. 0 3.01 1.0 6.51 2.0 8.01 0.5 8.01 1.5 13 . 0 / 2.0 

EllXBASHL 1995 0 / 0 010 0/0 0/0 010 0/0 01 0 01 0 01 0 % % 01 0 010 0 / 0 
EtI XA ISHL 1995 26.01 0 . 5 24.0/0.5 16.5/0.523.01 1.0 17.0/1.0 12.5/0.5 11.0/ 0.0 8 .0/ 0.0 9 . 0 / 0 . 0 7.0/0 . 0 6.5/ 0 . 5 6 . 0 / 0 . 5 6 . 0 / 0.5 10.0/ 0 . 5 
D~A2SIIL 995 23.51 1.5 25.01 1.5 19.5/ 1.5 25.01 2.5 17.5/ 3.0 10.0/ 3.5 13.5/ 2.5 11 .5/ 1 .5 8 . 51 0.5 7 . 5 / 0.5 11.0 / 0.5 15.5/ 0.5 19.0/ 0 . 5 22.01 1 . 0 

EIIXBASHL 1997 010 % 010 % 010 % % % % 01 0 0 / 0 01 0 % 010 
EllXAlSHL 1997 16.0 / 0 . 0 13.0/ 0 . 0 7.51 0.0 11.0/ 0.0 8 . 51 0 . 0 8.51 0.0 8.51 1 . 0 5.01 0 . 0 4.0/ 0.0 3.51 0 . 0 3.01 0.0 4 . 01 0 . 0 4.0/ 0.0 7.51 0.0 
lI1XA2SIIL 1997 19 . 0/ 1.0 20.0/0.5 14.0/ 0 . 5 20.5/ 1.0 15 . 0/ 1.0 8.01 2 . 0 10.0/ 3.0 7.51 0.5 7.01 0 .5 6.0 1 0.5 9 .51 0 . 0 13 . 0/ 0.0 16.0/ 0 . 0 16 . 0/ 1.5 

EIIXBASH!. 2001 % 010 010 0 / 0 % % 010 0 / 0 % 01 0 % 010 01 0 010 
EIIXAISIIL 2001 6.5/ 0 . 0 7.0/ 0 . 0 5 . 51 0 . 0 10.5/ 0 . 5 7.51 0 . 5 5.51 0.0 6.0/ 0.0 4 .51 0.0 3 . 5/ 0.0 3.01 0.0 3 . 01 0 . 0 2.51 0.0 4 . 0 / 0 .0 8.0/ 0.0 
II1XA2SHL 2001 16.51 0.0 16.01 0.0 11.01 0.0 20.01 0.5 11.51 0.5 7.01 3.0 10.0/ ' .. 0 8 . 01 2.0 5.51 2.0 3 . 51 1.0 7.5/ 1.0 12.5/ 0 . 0 14.51 0 . 0 18.51 0.0 

FIIXBASHL 2005 % 010 010 0/0 0/0 010 % 0 / 0 % 0/0 % % 010 010 
EII XA ISHL 2005 9 . 0 / 0 . 0 9 . 01 0.0 5.01 0.0 11 . 51 0 . 0 7 . 51 0 . 0 7.51 0.0 5.5/ 0 . 0 5.01 0 . 0 3.51 0.0 3.51 0.0 6 . 0 / 0 . 0 5 . 01 0 . 0 6.01 0 . 0 8 .51 0.5 
DIXA2SHL 2005 12.5/ 0 . 0 12.51 0 .0 8.51 0 .5 12.01 0.5 10.01 0 . 0 6.01 1.5 8.01 2.5 5.01 0 . 5 4.01 0 . 5 3.01 0.5 5 . 51 1.5 11.51 0.0 13.01 0.0 18 . 01 0.0 

~ 
-.J 
I 

0'1 



FREQUEUCY OF EIID OF rERlOl1 RE SERVOIR ELEVATJOIl B,52 MOIIDAY, DECEtmER 11, 1989 
CIfAIlGES FRaU BASE OSF GEI-AU: R THAll 5 FEET 1%) 

IfUIlGHY IIOIISE 

lJ~I CO~~~ftCT SEPT OCT IIOV DEC JAil FEB MAR API AP2 MAY JUliE JULY AG1 AG2 

I f/ -) 1+1- ) 01-) (+/-1 If/ - ) 1+/-) 1+/- 1 1+/-) 1+ 1 -1 1+/-) 1+ 1 _1 1+/_1 1+/_1 1+/_1 
E"XBAADC 1991 % 0 / 0 % % % % % % % % % % % 0/0 
EIIXA1ADC 1991 0 . 5 / 0 . 0 0 . 5/ 0 . 0 0.5/ 0.0 1 . 0/ 0 . 0 1 . 0/ 0.0 2.51 0.0 2.5/ 0 . 0 2 . 5 / 0.0 2.51 0 . 0 1.0/0.0 1.0/ 0.0 1.5/ 0.0 2.0/ 0.5 1.5/ 0 .5 

EtIXBAADC 1993 % 0 / 0 % % 0/0 % % % % % % % % 0/0 
E1IXA1ADC 1993 0.0/ 0 . 5 0 . 01 0.5 0.51 0 . 5 1.01 0 . 5 3 . 01 0.5 2.5/ 0 . 5 3 . 0/ 0 . 0 3 . 0/ 0.0 3.51 0.5 3.0/ 0 . 5 2.0/ 0 . 5 2 . 01 0.5 2.0/ 0.0 B.O/ 0.0 

EIIXBAADC 1995 0/ 0 0/0 0/0 % % % % % % % 0/ 0 % % 0/ 0 
EIIXA1ADC 1995 2B. 01 0 . 5 29.01 0 . 5 29.01 0 . 5 29 . 01 0 . 5 23.0/ 0.0 IB . 51 0.0 13.5/ 0.0 12.5/ 0.0 12.0/ 1.0 10.0/ 1.0 7.51 1.0 7.5/ 0.5 7.5/ 0.5 14 .0/ 0.5 

EtIXBAADC 1997 % % 0/0 0/0 % 0/0 % % % 0/0 % % 0 /0 0 /0 
EIIXA1ADC 1997 19 .51 0.5 20 . 01 0.5 19.51 0.5 19 .5/ 0 . 5 12.51 0.5 B. O/ 0 . 0 7 . 5 / 0.5 B . 5 / 0.5 7.01 0.5 3.51 0.5 6 . 0/ 0.5 6.5/ 0.5 7.5/ 0 . 5 9 .5/ 0 . 5 

EMXBAADC 2001 % % % % 0 / 0 0/0 % % % % % 0/0 % 010 
EIIXAIADC 2001 23 .01 0.0 23 . 51 0.0 25 . 01 0 . 0 25 . 01 0.0 22 . 51 0.0 19.01 0.0 13.01 0.0 12.01 0.0 11.0/ 0.0 6.51 0 . 0 7.5/ 0.0 7.0/ 0.0 7.5/ 0.0 12.01 0.0 

EIIXBAADC 2005 010 % 010 010 010 % 010 010 % . % % % % 010 
EIIXAIADC 2005 15 . 5 / 0.5 17 . 0/ 0 . 5 17.51 0.5 1B.5/ 0.5 12.5/ 0.5 12.0/ 0.5 10.0/ 0 . 5 9.0/ 0 . 5 9.5/ 0 . 5 6.0/ 0.5 5.5/ 0.5 7 . 01 1.5 B .O/ 1.5 9.5/ 1.5 

TEST conTRACT 
CASE 'tEAR 

EIIXBAADC 1991 
EIIXA1ADC 199 

EIIXBAAOC 1993 
EI1XA1ADC 1993 

EIIXBAADC 1995 
EIIXA1ADC 1995 

EIIXBAADC 1997 
EI1XA1ADC 1997 

EIIXBAADC 2001 
ElIXA1ADC 2001 

EIIXBAADC 2005 
EIIXAIADC 2005 

3: 
-J 
1 
-J 

SEPT OCT 

1+1- ) 1 +1 - ) 
0/ 0 0 / 0 

0.01 0 . 0 0.01 0 . 0 

010 010 
0 .51 0.0 0.51 0 . 0 

0/ 0 0/ 0 
5 . 5 / 0 . 0 5.51 0.0 

0/ 0 010 
1 . 5 / 0 . 0 3 . 5 / 0.0 

0/ 0 0/0 
2 . 01 0 . 0 5.01 0 . 0 

01 0 010 
1 . 51 0 . 0 5.51 0.0 

NOV DEC JAil FEB 

(+ / -) 1 +1- ) 1+ / -1 (f/- ) 
0/0 01 0 0/ 0 0/0 

0.01 0 . 0 0.01 0.0 1 . 5/ 0.5 1.5/ 0 . 5 

0/ 0 010 0/ 0 010 
1 . 5 / 0.0 1 . 5/ 0.0 0.51 0 . 0 2 . 51 0.0 

010 010 010 0/0 
5.01 0.0 5 . 51 0 . 0 4.01 0.0 6.0/ 1.0 

0 / 0 0/0 0/ 0 0/0 
3.5/ 0.0 3.51 0.0 4 . 01 0.0 4.51 0.0 

0/0 0/0 0/0 0/0 
7 . 51 0.0 9 . 0/ 0.0 5. 01 0.0 6.0/ 0.0 

0/ 0 0/0 0/0 0/0 
B.O/ 0 . 0 6.5/ 0.0 3 . 01 0.0 6.0/ 0.5 

LIP.,B't 

11AR API AP2 MAY JUliE JULY AG1 AG2 

( +/ -) 1 +/- ) 1 +/ -) 1 +/-) f +/ - 1 ( +/- ) 1 f/-) 1 +/- 1 
0 / 0 0/ 0 0/ 0 0/0 0/ 0 0/0 0/ 0 0/0 

1.5/ 0.5 1.51 0.5 1.5/ 0.5 1.0/ 0.5 0 . 5/ 0.5 0.0/ 0.5 0 . 01 0.0 0. 5/ 0.0 

0 / 0 0/ 0 0/0 0/0 0/0 010 010 0/0 
2.51 0 . 0 2 . 5/ 0.0 2.0/ 0 . 0 1.5/ 0.0 0 . 5/ 0.0 0 . 0/ 0.0 0.0/ 0.0 0 .0/ 0.0 

0/0 010 0/ 0 0/0 010 0/0 0/0 0/0 
5.5/ 1.0 6 . 51 1.0 6.51 1.0 4.0/ 1.0 1 . 5 / 0.5 1.5/ 0.5 1.5/ 0.0 1.5/ 0.0 

0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/ 0 
5.0/ 0.0 6 . 0/ 0.0 5.0/ 0.0 3.0/ 0 . 0 1 . 5/ 0.0 0 .5/ 0.0 1.0/ 0 . 0 2.0/ 0.0 

010 0/0 0/0 0/0 0 /0 0/0 0 /0 0/0 
5.5/ 0.0 6. 01 0.0 5.5/ 0.0 4.0/ 0 . 0 2.5/ 0.0 2.0/ 0 . 0 2.0/ 0 . 0 2.01 0.0 

010 0/0 010 0/0 0 / 0 010 010 0/0 
6.0/ 0 : 5 6.01 0.5 6.0/ 0 . 5 5.0/ 0.0 2.5/ 0.0 2.5/ 0.0 2.0/ 0.0 2.5/ 0.0 



TEST COIITRACT 
CASE YEAR SEPT OCT 

( t / -) (t/-I 
ElIXBAADC 1991 010 010 
EtIXAIADC 1991 0 . 01 0.0 0.01 0 . 0 

EIIX13AADC 1993 0 / 0 010 
EIIXAI ADC 993 0 . 0/ 0 . 0 0.0/ 0.0 

EIIXBAADC 1995 01 0 010 
EIIXAIADC 1995 0.0/ 0.0 0.01 0 . 0 

EIIXBAADC 1997 0/0 010 
EIIXAIADC 1997 0.01 0.0 0 . 01 0.0 

EIIX13AADC 2001 0 / 0 010 
EIIXAIADC 2001 0.01 0.0 0.01 0.0 

EIIXBAADC 2005 01 0 010 
EIIXAIADC 2005 0.0/ 0.0 0 . 01 0 . 0 

TEST COIITRACT 
CASE YEAR SErT OCT 

1 +/-) (+1- 1 
EIIX13AADC 1991 0 / 0 010 
EIIXAIADC 1991 0.01 0.0 0 . 01 0 . 0 

EIIX13AADC 1993 01 0 010 
EIIXAIADC 993 1.0/ 0.0 1.01 0.0 

EI1X13AADC 1995 % 0/0 
EI1XAIADC 1995 16.5/ 0.5 Ilt,51 0.5 

EI1XBAADC 1997 
EIIXAIADC 1997 

EIIX13AADC 2001 
E/1XA 1 ADC 2001 

EI1X13AADC 2005 
EI1XAIADC 2005 

~ 
-J 
I 

CO 

0 / 0 0/0 
9.0/ 1.0 7 .51 1 . 0 

0 / 0 010 
9.51 0 . 0 10.01 0.0 

0 / 0 010 
9.01 0.0 7 . 01 0 . 0 

FIlEOUEIiCY OF ElID OF rElllOO RESEPVOIll ELEVATIOtI 
CHAllGES FRUl1 RASF CAS~ r-I : I·~ I ER lUAU 5 FEEf 1 %) 

GRAIl\) COU LEE 

NOV DEC JAil FEB HAil API AP2 

(t/- ) 1 t/-) 1 t/-) ( t/-) ( t / - I 1 t / - I It / -) 
01 0 010 0/0 010 0/0 01 0 0 / 0 

0.01 0.0 0 . 01 0 . 0 0.01 0.0 0.01 0.0 1.01 1 . 0 1 . 01 1.5 1.01 1 . 5 

010 0/0 0/0 0/0 0/0 0 / 0 0 / 0 
0.01 0.0 0 . 0/ (J.O 0.51 0 . 0 1.01 0.0 0.5/ 0.0 0.5/ 0.0 0 . 0 / 0 . 0 

010 0 / 0 010 0/0 0/0 0 / 0 0 /0 
0.01 0.0 0 .5/ (J.O 0.01 0.0 3.0/ 0 . 0 0.5/ 0 . 0 0.0/ 0.0 0.0/ 0 . 0 

010 0/0 010 0/0 01 0 0 / 0 0 / 0 
0.0/ 0.0 0 . 01 0.0 1.01 0 . 0 1.0/ 0 . 0 0.01 0 . 0 0 .5/ 0 . 0 0.0/ 0.0 

0/0 0/0 0/0 0 / 0 0 1 0 0 / 0 0 / 0 
0.01 0.0 0.01 0.0 2.01 0.0 2.0/ 0 . 0 1.01 0.0 1.51 0.0 0 . 5 / 0.0 

010 010 010 010 0/0 01 0 010 
0 . 01 0.0 0.0/ 0 . 0 0.5/ 0.0 0.51 0.0 1 . 5/ 0.0 1.5/ 0.0 0 . 0/ 0 . 0 

Dl-IORSIIAK 

IIOV DEC JAil FEB lIAR API AP2 

1 t/- , 1 +1 - I ( t/- ) 1 t / - , 1 t / - ) 1 +/- ) (t/- ) 
0 / 0 0 / 0 0 / 0 0/0 0 / 0 0 / 0 0 /0 

0.01 0.0 0.01 0.0 1 . 0 / 0.0 1.0/ 0.0 1 . 0 / 0 . 0 1.01 0 . 5 0.5/ 1 . 0 

0/0 0/0 0/0 0/0 0 / 0 0 / 0 
2.8?0.o 1 . 51 0.0 4 .5/ 0 . 5 2.5/ 0.5 3.01 0.0 3 .5/ 0 .5 2.5/ 0 . 0 

0/0 010 0 1 0 01 0 0 1 0 0 / 0 0 / 0 
8 . 0/ 0 . 5 13.51 0 . 5 11 . 01 0.0 8.51 0.0 5.0/ 0 .5 4.5/ 0.5 5.5/ 0.0 

010 010 01 0 0/0 0/0 0 / 0 0 / 0 
3.51 1.0 3.51 0.5 4 . 5/ 0.5 4.51 0 . 5 5.51 0.5 3.5/ 0 . 0 2 . 0/ 0 . 0 

010 010 010 010 0/0 0 / 0 0/0 
7.51 0.0 14.51 0.5 13.01 0.5 10.01 0.0 9 . 0/ 0 . 0 6.5/ 0.0 5.5/ 0 . 0 

010 010 0/0 010 0 / 0 0 / 0 0 / 0 
5.01 0 . 0 10.5/ 0.0 7.01 0.0 9 . 01 0.5 6 . 0/ 0.5 4.5/ 0.0 3.01 0 . 0 

8,52 tIOtnJAY, DECEtIBER II, 1989 

IIAY JUliE JULY AGI AG 2 

(t /- I 1 +1- I 1 t / -) 1 +1- I 1 t/- I 
010 01 0 01 0 0 / 0 01 0 

1.51 1.5 0.01 0 . 0 0 .01 0.0 0.01 0 . 0 0 . 01 0 . 0 

010 0 / 0 0 / 0 0/0 O/ t) 
0.0/ 0.0 0.0/ 0 . 0 0 . 0 / 0 . 0 0 . 0/ 0.0 0 . 0 / 0 . 0 

0 / 0 0 /0 0/0 0/0 0/0 
0 . 0/ 0 . 0 0 . 0 / 0.0 0 . 0 / 0 . 0 0 . 0 / 0.0 0.0/ 0.0 

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 0/0 010 
0.5/ 0 . 0 0.0/ 0.0 0.0/ 0 . 0 0 . 01 0 . 0 0 . 0/ 0 . 0 

0/0 010 010 010 0 / 0 
0.5/ 0 . 0 0 . 01 0.0 0 . 0/ 0.0 0.01 0.0 0 . 0/ 0 . 0 

11AY JUliE JULY AGI AG2 

1+/-) 1 +/- ) 1 +/- I 1 +/- I 1 t/ - I 
0 /0 0/0 0 / 0 0/0 0/ 0 

1 . 0 / 0.0 0.5/ 0 .5 0.0/ 0 . 5 0 .51 0.5 1 . 5 / 0.5 

'I J~OO.O 0/0 0/0 0 /0 0 / 0 
0.5/ 0 . 0 1.0/ 0.0 1.0/ 0 . 0 8 . 51 0 . 0 

0/0 0/0 0/0 0 / 0 0 / 0 
4.5/ 0.0 3.01 0.0 4 .0/ 0.0 3.5/ 0 . 0 12 . 0/ 0 . 0 

0 /0 0 / 0 0 /0 0 / 0 0/ 0 
1 . 5 / 0.0 3.5/ 0.0 4.0/ 0.0 3.0/ 0 . 0 4.5/ 0 . 0 

0 / 0 0 /0 0 / 0 0 /0 0/0 
3 . 5 / 0 . 0 3.5/ 0 . 0 3.5/ 0.0 3 .5/ 0.0 9.0/ 0.0 

0 1 0 0/0 0/ 0 010 0 / 0 
3.01 0 . 0 5.51 0 . 0 3.5/ 0.0 3.5/ 0.0 6 . 5/ 1.0 



FRE9UEIIC'f OF EIID OF PERlOU RESERVOIR ELEVATIOII 16.44 FRIO"Y, DECEIIBER 8, 1989 
CHAlIGES FROl1 BASF r: A<;F r::1 ' 1· AU R THAll 5 FEET II.' 

HUItGRl' !I0RSE 
TEST cotrrRACT 
CASE YEAR SEPT OCT IIOV DEC JAil FEB tlAR API AP2 HAY JUliE JULY A~1 AG" 

1+1-) 1+1-) 1+1-) 1+1- ) 1+/-) 1+1-) 1+/- ) 1+1-) 1+/-) 1+/-) 1+ / -) 1+/-) 1+/-) 1+1-) 
G!1XBASAS 1991 % 010 % % 010 010 % % % % % 010 % 0/ 0 
GIIXAISAS 1991 0 . 01 0 . 0 0 . 0/0 . 0 0.5/ 0 . 0 1.01 0 . 5 1 . 5/ 0 . 0 1.5/ 0.0 1 . 51 0 . 0 2 . 0/ 0.5 2 . 01 0.5 1.01 0.0 1.5/ 0.0 1.5/0.5 151 1 5 1 01 1 5 
HII XA2SAS 1991 15.51 2.5 15.01 2.5 16.01 2.5 16.0/ 2 . 5 18.0/ 2.0 18.5/ 0 .5 21.0/ 1.0 22.0/ 0 . 5 20 . 0/ 1 . 0 12 . 0/ 1 . 0 12.5/ 0.0 11.0/0.5 13:5/ 0 : 5 13:5/ 1:5 

GllXBASAS 1993 010 % % % % % 010 010 0/0 010 010 010 010 010 
GI1XAISAS 1993 1.51 0 . 0 1.5/0 . 0 1.5/ 0 . 0 1 . 5 / 0 . 0 3 . 0/ 0 . 0 3.0/ 0.5 3.01 0 . 5 3.01 0.5 2 . 5/ 0 . 5 2 . 51 0.0 2 . 01 0.0 I 5/00 1 51 0 0 10 5/ 0 0 
HI1XA2SAS 1993 11 . 0/ 11 . 0 11 .5/10 . 0 1 .0/ 8.5 10.51 8 . 0 10.0/ 5.0 11 . 0/ 3.5 11 . 51 1 . 5 12.5/ 1 . 5 10.51 1 . 0 8 . 0/ 0 . 5 12 . 01 0.5 11:5/ 0:5 12:5/ 0 : 0 18 : 0/ 0:0 

G!lX13ASAS 1995 010 010 % 010 010 010 % 010 010 010 % % 0 /0 010 
GIIXAISAS 1995 34.0/ 1 . 0 36.0/ 1 . 0 36 . 0/ 1.0 37 . 0/ 1 . 0 26.5/ 1 . 0 20 . 5/ 1.0 17 . 5 / 0 .5 19.5/ 0 . 5 18 . 0/ 0.5 13.5/ 0.0 12 . 0/ 0.5 10 5/ 0 5 11 01 0 5 18 01 0 5 
HIIXA2SAS 1995 32.0/ 2.0 32.0/ 2.0 30.0/ 2.0 30.5/ 2 . 0 25.5/ 1.5 22 . 5/ 1 . 5 25.0/ 1.5 28.01 1.5 26 . 5 / 1 . 5 21.01 1 . 5 21 . 5 / 1 . 0 20:5/ 1:0 23:0/ 1:0 25:5/ 0:5 

GIIXI3ASAS 1997 % % % % % % % % % % % % % 0/0 
GI1XAISAS 1997 24 . 0/ 1 . 0 26.0/ 1 . 0 25.0/ 0.5 26.0/ 0 . 5 17.5/ 0 . 5 12.5/ 0.0 10 . 0/ 0 . 5 10.5/ 0 . 5 7 .5/ 1.0 5 . 5/ 1 . 0 7 . ~/ 1.0 8 . 0/ 1 0 9 5/ 1 0 12 0/ 1 0 
HIIXA2SAS 1997 29 . 0/ 0 .5 27.5/ 0.5 26 .0/ 0 . 5 25.0/ 0.5 24. 0/ 0.5 17 . 0/ 0.5 17.0/ 0 . 5 18 . 5/ 0 . 5 19 . 0/ 0.5 18.0/ 0.5 22.S/ 0.5 20.5/ 0 :5 20:0/ 0:5 24 :5/ 1 : 0 

GIIXI3ASAS 2001 % % % % % % % % % % 010 % 010 0/ 0 
GIIXAISAS 2001 25 . 5/ 0 . 0 24. 5/ 0 . 0 23.5/ 0.0 24.0/ 0 . 0 21.0/ 0.0 17 . 0/ 0 . 0 11.01 0 . 0 9 . 0/ 0 . 0 7.51 0 . 0 6.0/ 0 . 0 7.0 1 0 . 0 7 5/ 0 0 7 51 0 0 10 51 0 0 
'"~A2SAS 2001 24.0/ 0.5 23.5/ 0 . 5 23.0/ 0.5 24.5/ 1.0 22 . 5/ 1 . 0 19.5/ 0.5 7.5/ 0.5 17 . 0/ 0.5 19.0/ 0 . 5 15.0/ 0.5 17.01 0.5 14:5/ 0:5 16:0/ 0:0 20:0/ 1:0 

GI1XBASAS 2005 % % % % % % % % % % % % % 0/0 
GIIXAISAS 2005 17.5/ 0 .5 19.0/ 0 . 5 19.0/ 0 . 5 21 . 0/ 0 . 5 15.5/ 0.5 14 . 0/ 0.5 12 . 5 / 0 . 5 11 . 5 / 0 . 5 11.0/ 0 . 5 7 . 5/ 0 . 5 7 . 0/ 0 . 5 8 0/ I 0 9 5/ I 0 12 0/ 0 5 
HI1XA2SAS 2005 18 . 0/ 0 . 0 19 .5/ 0.0 20.5/0.0 22. 0/ 0.0 17 . 5 / 0.5 15.5/ 0.5 16.0/ 0.5 16 .5/ 0.5 16 . 0/ 0.5 12 . 5 / 0.5 13 . 0/ 1 . 0 11:5/ 1:0 13: 0/ : 0 19:0/ 0:5 

LIBBY 

H~! CO~~~fiCT SEPT OCT 1I0V DEC JAil FEB liAR API AP2 HAY JUIlE JULY AGI AG2 

1+/_) 1+/-) 1+/-) 1+/- ) \+/- ) 1+/-) 1+/-' 1+ / -) 1+/ -) 1+/- ) 1+ / -) 1+/-) 1+ / -) 1+/-) 
GI1XBASAS 1991 % % % % % 010 010 % % % % % % 0/0 
GIIXAISAS 1991 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0.5 0 . 0/ 0 . 5 0 . 0/ 1 . 0 0.5/ 1 . 0 0.5/ 1 . 0 0 . 5/ 1 .0 0.5/ 1.0 , 0.5/ 0 .5 0 .5/ 0.5 0.0/ 0.5 0.0/ 0.0 0 . 0/ 0 . 0 
'"1XA2SAS 1991 5.0/ 0 . 5 5 . 5/ 1.5 5 . 0/ 2.0 12 . 5/ 3.0 3.0/ 8 . 0 2.5/ 5.0 2.0/ 5 . 0 1.5/ 5.0 1.5/ ~.O 1 . 0/ 2.5 3.0/ 1 .5 4.0/ 0.5 4.5/ 1.0 4 . 5/ 1.0 

GIIXBASAS 1993 % % % % % % % % % % % 010 % 010 
m~AlSAS 1993 0 . 0/ 0 . 0 0 . 0/ 0.0 1 . 0/ 0 . 0 1 . 5/ 0. 0 0 .5/ 0 . 0 1.0/ 0 . 0 1.5/ 0.0 I . ~/ 0 . 5 1.0/ 0 . 5 1 . 0/ 0 . 0 1 . 0/ 0 . 0 0 . 0/ 0.0 0 . 5/ 0 . 0 0 . 0/ 0.0 
mlXA2SAS 1993 7.5/ 1 . 0 7.0/ 1 . 5 4.0/ 1.5 4.0/ I,D 3 .5/ 4.5 4.0/ 4 . 0 3.5/ 4 . 0 3.~/ 4 . 0 4 . 0/ 4 . 0 3.5/ 3 . 0 4 . 5 / 1 . 5 4.0/ 0.0 8.0/ 0 . 0 8.5/ 0 . 0 

GW(tlASAS 1995 % % % % % % % % % % % % % 0/ 0 
m~A1SAS 1995 7 . 5/ 0 . 0 9.5/ 0.0 9.5/ 0 . 0 12 . 0/ 0 . 0 10.0/ 0 . 0 8.0/ 1 . 0 7 . 0/ 0 . 5 8.5/ 0.5 8 .5/ 0 . 5 5.0/ 0 . 5 2 . 0/ 0 . 0 2.0/ 0 . 0 1 .51 0 . 5 2.5/ 0 . 5 
HII XA2SAS 1995 14 .5/ 0.5 14 . 0/ 0 . 5 11 . 5/ 4 . 0 14 . 5/ 3.0 8.5/ 5.0 7.5/ 3.0 7.0/ 2 . 0 8.5/ 2.0 8.0/ 1.5 6.5/ 1.0 5 . 5/ 0.0 8.5/ 0.0 12.51 0 . 0 13.5/ 0.0 

GIIXBASAS 1997 010 % % % % % % % % 010 % % % 0/ 0 
GIIXAISAS 1997 2 . 5/ 0 . 0 6 . 0/ 0.0 6 . 01 0.0 5 . 5 / 0.0 5.5/ 0 . 0 6 . 0/ 0.0 6 . 0 / 0 . 0 7 . 0/ 0.0 6.5/ 0.0 4.0/ 0.0 2.01 0 . 0 1.5/ 0.0 1.51 0.0 2.0/ 0.0 
HII XA2SAS 1997 11 . 0/ 0 . 0 12 .0/ 0.0 8 . 0/ 1.5 10.5/ 1.0 7.5/ 3 . 5 8.0/ 1.0 8 . 0/ 1.0 9.0/ 1.0 8.0/ 1 .0 5.0/ 0.5 3.5/ 0 . 5 4.0/ 1.0 9.01 0.0 11.0/ 0.0 

GIIXBASAS 2001 010 % % % % % % % % % 010 010 % 0/0 
GtlXAlSAS 2001 3. 5 / 0 . 0 7 . 0/ 0 . 0 9 . 0/ 0 . 0 9.0/ 0.0 4 . 5/ 0 . 0 5 . 0/ 0 . 0 5.0/ 0 . 0 5.0/ 0 . 0 5.0/ 0.0 3 . 0/ 0 . 0 2 . 0/ 0 . 0 2 . 0/ 0.0 2.0/ 0.0 2.0/ 0 . 0 
HIIXA2SAS 2001 9 .5/ 0 . 0 8 . 0/ 0 . 0 6.0/ 0 . 5 7 . 0/ 1.5 3 .5/ 3.0 4 . 5/ 2.0 5.0/ 1 . 5 6.5/ 1 . 5 5.5/ 1.5 3 . 0/ 0.5 4.5/ 0.0 9.0/ 0.5 9.5/ 0 . 0 10.0/ 0 . 0 

GIIXBASAS 2005 % % % % % % % % % % % % % DI D 
GIIXAISAS 2005 3 . 0/ 0 . 0 8 . 0 / 0 . 0 9.0/ 0.0 7.5/ 0.0 4.5/ 0.0 7 . 0/ 0.5 6.5/ 0 .5 6 . 0/ 0.5 6 . 0/ 0.5 5.0/ 0 . 0 2.5/ 0 . 0 2.0/ 0.0 2.51 0 . 0 2.5/ 0.0 
m~A2SAS 2005 7 .0/ 0.0 5 .5/ 0 . 0 5.0/ 1.0 5 . 0/ 0.5 1 . 5/ 2 . 5 3.5/ 2 . 0 4 . 0/ 2.0 5.0/ 2.0 5 . 0/ 2.0 3.0/ 1.0 6.0/ 1.5 5.5/ 0.0 8 .5/ 0.0 8.5/ 0.0 
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16 :44 FRIDAY, DECEtlr.ER 8, 1989 
FRE@UEtlCY OF ElID OF FERILIl RESERVOIR ELEVATIOII 

.HAtlGES FROM BASE CASE GrcAIER lHAtI 5 FEET IZI 

GRAlfD CUULEE 
TEST CDlffRACT 
CASE YEAR SEPT OCT tlOV DEC JAN FEB I1AR API APZ MAY JUliE 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- ) 

GI1~ASAS 1991 010 010 010 010 010 010 010 010 010 010 010 010 010 010 
GlIX ISAS 991 0 . 01 0 . 0 0.01 0 . 0 0.01 0.0 0.01 0 . 0 y . OI 0.5 y.OI O.~ 0.51 1 .5 1.01 Z.O 0 . 51 1 .5 0 .51 1 . 5 0 . 01 0 . 0 0 . 01 0 . 0 0.01 0 . 0 0 . 01 0.0 
HIIXAZSAS 991 0.01 0.0 0.01 0.0 0.01 0 . 0 0.01 0.0 . 51 1.0 . 51 O . Z.OI 2.5 Z.51 3.0 Z.OI 3.0 1 . 01 3.0 0 .51 0 .0 0 . 01 0 . 0 0 . 01 0 . 0 0 . 01 0.0 

GIIXBASAS 1993 010 010 010 0/0 010 010 010 010 010 010 0/0 010 010 01 0 
GIIXAISAS 1993 0.01 0.0 0.01 0.0 0 . 01 0 . 0 0 . 01 0.0 0.01 0 . 0 0.5/ 0 . 0 0 .51 0.0 0.01 0 . 0 0 . 0/ 0.0 0 . 01 0.0 0 . 0/ 0 .0 0.01 0 . 0 0.0/ 0.0 0.01 0 . 0 
IUIXAZSAS 1993 0 . 0/ 0.0 0.0/ 0.0 0.0/ 0 . 0 0.0/ 0.0 0.5/ 0 . 0 0.5/ 1.0 1.0/ 1.5 Z.OI 1.0 0.51 1.0 0.51 0 . 0 0.5/ 0.0 0.51 0 . 0 0.51 0 . 0 0.51 0.0 

GIIXBASAS 1995 010 0/0 0/0 010 0/0 0/0 010 0/0 0/0 010 010 0/0 010 0'0 
GIIXAISAS 1995 0.01 0.0 0 . 0/ 0 . 0 y.O/ 0.0 0 . 51 0 . 0 1.01 0 . 0 4 . 5/ 0 . 0 Z.51 0.0 1.01 0 .5 1.51 0.0 0.01 0.0 0 . 0 / 0.0 0.0 1 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 
1U1XAZSAS 1995 0.5/ 0.0 0.5/ 0.0 .0/ 0.0 1.0/ 0.0 3.5/ 0 .5 4.5/ 0.0 5.0/ 1.0 3.01 0 .5 Z.OI 0.0 1.5/ 0.0 0.01 0 .0 0.01 0.0 0.0/ 0 .0 0 .01 0 . 0 

GI1X13ASAS 1997 0/0 0/0 0/0 0/0 010 0/0 010 010 010 010 0/0 010 010 010 
GIIXAISAS 1997 0 . 0/ 0 . 0 0.0/ 0.0 O.~/ 0.0 0.51 0.0 1 .51 0.0 2.01 0.0 1.01 0.0 1 .51 0.0 0.51 0.0 0.51 0 . 0 0.0 1 0.0 0.01 0 . 0 0.0/ 0 . 0 0 . 01 0.0 
1tJ1XA2SAS 1997 0.01 0.0 0.5/ 0.0 O. / 0.0 0.5/ 0.0 Z.O/ 0 .5 3.0/ 0 .5 3.0/ 0.5 1.5/ 0.0 1.0/ 0 .0 0.5/ 0.0 0.0/ 0 . 0 0.01 0.0 0.0 1 0.0 0.01 0 . 0 

GllXBASAS 2001 0/0 010 010 0/0 010 0/0 0/0 010 010 010 010 010 010 010 
GIIXA 1 SAS 200 I 0.01 0 . 0 0 . 01 0.0 0.0/ 0.0 0.01 0.0 1.01 0.0 1.51 0.0 1.01 0.0 0.51 0 . 0 0.51 0.0 0.51 0 . 0 0.01 0 . 0 0 . 01 0.0 0 . 01 0.0 0 . 01 0.0 
HlIXAZSAS 2001 0 . 0/ 0.0 0 . 0/ 0.0 0.0/ 0.0 0.0/ 0.0 0 . 0/ 0.0 .5/ 1 . 0 Z.O/ 0 . 0 2.5/ 0.0 0.0/ 0.0 0 .51 0 . 0 0 . 01 0 . 0 0.01 0.0 0.01 0 . 0 0.01 0 . 0 

GI1XBASAS ZOOS 010 010 0/0 010 010 010 010 0/0 010 010 010 010 0/0 010 
GIIXAISAS ZOOS 0.01 0.0 0.0/ 0.0 0.0/ 0.0 0.0/ 0 .0 0.51 0.0 0.0/ 0.0 Z.OI 0.0 1.51 0 . 0 0.0/ 0 . 0 0 . 0/ 0.0 0 . 01 0 . 0 0.01 0 . 0 0 . 01 0 . 0 0 . 01 0 . 0 
HIIXAZSAS ZOOS 0.0/ 0.0 0.0/ 0.0 0.0/ 0.0 0.0/ 0.0 0.5/ 0 .5 0.5/ 0.0 4.5/ 0.5 1.5/ 0.0 0.51 0.0 0.0/ 1.0 0.01 0 .0 0 .0/ 0.0 0.0/ 0 .0 0.0/ 0.0 

OI-IOI:SII At~ 
TEST CDlffRACT CASE YEAR SEPT OCT tlOV DEC JAil FEB liAR API APZ MAY 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 
GIIXBASAS 1991 010 010 % % 010 010 010 01 0 010 010 % 010 010 010 
GIIXAISAS 1991 0.51 0.0 0.01 0.0 0.01 0.0 0.5/0.5 0.51 0.0 0 .51 0 . 0 1.5/ 0 . 0 1.0/ 0.5 1 . 0/ 1 . 0 0.51 0.5 0.51 1.0 0.51 1 . 0 0.5/ 1.0 0 . 51 1.0 
HI1XAZSAS 1991 10.01 0.5 9.51 0 . 5 8.01 0.5 17.51 1 . 0 13 . 01 0.5 7.5/ 1.5 6.51 3.0 5.51 Z.5 4.01 Z.O 4.0/ 1 .5 6.01 1.0 8 .51 0.5 10.0/ 1.0 lZ . 01 1 . 0 

GI1XBASAS 1993 010 010 010 010 010 010 010 010 010 010 010 010 01 0 010 
GHXAISAS 1995 1.0/ 0.0 1.0/ 0.0 1.5/ 0 . 0 5.51 0 . 5 3.51 0 .5 3.51 0 . 0 3 . 01 0 . 0 1 .5/ 0 . 0 1.5/ 0 . 0 1 . 0/ 0.0 0.5! 0 . 0 1.0/ 0.0 1.0/ 0 . 0 10 .51 0.0 
HIIXA2SAS 1993 9.5/4.0 9.5/4.0 8.0/ Z .5 11.5/ 3.5 9.5/ 2.0 6.51 3.5 8.51 3.5 6.01 Z.5 5.01 Z.O 4.01 1.5 8.~1 0 . 0 10.51 0.0 11 . 01 1 . 0 16 .51 1.5 

GIIXBASAS 1995 010 % 010 01 0 % 010 010 010 % % 0 / 0 010 010 010 
GIIXAISAS 1995 Z2.51 1 .0 21.01 1 . 0 lZ.0/ 1 . 0 19.0/ 0.5 15.0/0.5 lZ.01 0.5 9.51 0 .5 7.51 0.5 8.51 0.0 6.5/ 0.0 6.01 0.5 5 .5/ 0.5 5 . 0/ 0 . 0 15 . 01 0.0 
IUlXA2SAS 1995 2'1.5/ 1.5 Z5.0/ 1.5 19.0/ 1.5 23.5/ Z.5 17.0/2.511.5/3.0 IZ.5/ 2.5 10.5/ 1.5 9 . 0/0.5 8.0/ 0 .5 13.5/ 0 . 017.0/0.517.5/1.0 Z3.0/ 1.5 

GIIXBASAS 1997 % % % % % 010 % 010 0 10 % 0 /0 % 0/ 11 010 
QIXAISAS 1997 15.0/ 1.0 IZ.5/ 1 . 0 7.5/ 0.5 11 . 0/ 0.0 10.5/ 0 . 0 9.5/ 0.0 8 . 0/ 0.5 5.5/ 0 . 0 4.0/ 0.0 3.0/ 0.0 4.01 0 . 0 4.5/ 0 . 0 3.5/ 0 . 0 8.0/ 0.0 
HIIXAZSAS 1997 19 .0/ 0 .5 18.5/ 0.5 16.0/ 0.5 19 . 0/ 1 .0 16.0/ 0.5 9.5/ 0 .5 10 .0/ 0.5 8.5/ 0 .0 7.5/ 0.0 6.0/ 0 . 0 10.5/ 0.0 14.01 0.0 14.5/ 0 . 5 19 .5/ Z.O 

GI1XBASAS 2001 % % % 010 % % % 010 010 010 01 0 01 0 010 0/0 
GIIXAISAS 2001 11.5/ 0.0 11 . 5/ 0.0 8.51 0.0 13.0/ 0.0 11 . 5/ 0.0 9.5/ 0.0 6.51 0.5 6.01 0.5 5.01 0 .5 4.01 0.0 2.5/ 0.0 3 . 01 0.0 3.51 0.0 9.51 0.0 
HIIXA2SAS 2001 19.51 0.5 19.0/ 0.0 13.5/0.0 ZO.5/ 1.0 13.0/ 0.5 7.51 2.0 9.0/ 2.5 7.51 Z.O 5 . 01 Z.O 3.51 1.0 7.01 1.0 12.0/ 0.0 13 . 01 0 . 0 18.01 0.0 

GI1XBASAS Z005 % % % 010 010 % 010 010 010 010 % % 010 0/ 0 
GIIXAISAS ZOOS 11.51 0 . 0 10.51 0.0 6.51 0 . 0 lZ . 0/ 0.0 9.0/ 0 .0 9.5/ 0.5 7.5/ 1 . 0 6.0/ 0 . 5 5 . 01 0 . 5 4.5/ 0.5 5.5 1 0.0 3.51 0.0 4 . 01 0 . 0 7 .5/ 0 . 0 
HllXAZSAS ZOOS 11.5/ 0.0 Z.5/0.0 9.0/ 0.0 1~.5/ 0 . 5 10.51 0.0 6.5/ 2.5 9.5/ 1 .5 5.5/ 0.0 4.0/ 0 . 0 3.0/ 0.0 5.51 1.0 13.0/ 0.0 11.5/ 0 . 0 19.0/ 0.5 
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FREQUEIICY OF nm OF PEPIOIl P.ESERVO JIl ELEVATION 16,55 FRIDAY, DECEIIDER 8, 1989 
CHAIIGES Film! RASF CASt: r.1~ [AI ER lll AU 5 FEET 1 i' 1 

II UIIGI~'{ IIUI(::;1: 
TEST COIITRACT 
CASE YEAR SEPT OCT NOV DEC JAil FEB lIAR API AP2 MAY JUliE JULY AGI AG2 

1+1-) It/-) I t / - ) It/-) (t/-) It/-) (t / -) It/-I (t/-I ( t /- ) It /- I It/- I (t /- I (+ 1 -) 
AtlXBAARO 1991 010 010 01 0 010 01 0 01 0 010 01 0 01 0 01 0 01 0 010 DI D 010 
EtlXAIE051991 0 .51 0.0 0.51 0 . 0 0 .5/0 . 0 1 . 0/ 0 . 0 1.5/ 0.0 1.5/ 0.0 1 . 5/ 0 . 0 1 . 5/ 0 .5 1 .5/ 0 .5 0 .51 0 . 0 1 . 0/ 0.0 1 . 0/ 0 . 5 1 . 0/ 1 . 0 0 . 51 1 a 
IM XA2E05 1991 14.51 5.0 14.51 5 . 0 14.01 5.5 15.01 5.5 17. 01 5.0 18 . 01 1 . 5 20.51 2 . 0 21.51 2.0 19 . 01 2.0 10.51 1.0 10.01 0 .5 9.01 1.0 12 . 01 1 . 0 11 . 51 2 :0 

AMXBAARO 1993 010 010 010 010 010 01 0 010 010 010 010 0/ 0 010 010 010 
EIIXAIE031993 1 .51 0 . 0 1 .51 0 . 0 1 . 51 0 . 0 1 . 51 0 . 0 2 .01 0 . 0 5 . 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 1 . 5/ 05 10 51 0 5 
IllXA 2E05 1995 10.0/11.5 10.5/10.5 10.01 9.0 10.0/ 8 . 0 9 .5/ 4 .5 10 . 01 5 . 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 

A1IXBAARO 1995 010 010 010 010 010 010 010 010 01 0 010 010 01 0 % 010 
EIIXAIE03 1995 52.01 1.0 53.51 1.0 34. 01 1 . 0 54.51 1.0 25.51 1 . 0 20 . 01 1 . 0 17 .51 0 . 5 20 . 01 0.5 18 . 01 0 . 5 14 . 01 0 . 0 12 .01 0 .5 10 . 51 0 . 5 9 . 51 0 .5 17 . 51 0 5 
111XA2E03 1995 31.01 2.0 51.01 2.0 29.51 2. 0 29. 01 2.0 25 .51 1 .5 22.01 1 . 5 24 .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 

AMXB~ARO 1997 010 010 01 0 010 010 010 01 0 010 010 010 01 0 010 010 010 
EIIXAIE03 1997 24.01 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 8 . 01 1 . 0 6 . 51 1 . 0 7 . 51 1 . 0 8 . 01 0 . 5 9.51 0 . 5 12 . 01 a 5 
1l1XA2E 05 1997 28.01 0.5 28.01 0.5 26.01 0.5 25.51 0.5 21 .51 0.5 17.01 0.5 17 . 01 0 .5 18.01 0 . 5 18 .51 0 . 5 18 . 01 0 . 5 20 . 51 0. 5 20 . 01 0 . 5 20.01 0.5 24.01 1 :0 

A11XBAARO 2001 010 010 010 010 01 0 010 010 010 010 01 0 010 010 % 010 
EIIXAIE05 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 9.01 0 . 0 7 . 51 0.0 6.51 0 . 0 6 . 01 0 . 0 7 . 01 0 . 0 7 . 01 0.0 10 51 0 0 
111XA 2E 03 2001 25 . 01 1 . 0 25 .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 .5/ 0.0 18:51 0 :0 

AI1XBAARO 2005 010 010 01 0 0/0 0/0 0/ 0 010 010 010 0/0 0/ 0 010 010 010 
EIIXAIE05 2005 0.51 0.5 0 . 01 0 .5 0 . 01 0 . 5 0 . 01 0 . 5 0 . 01 0 . 0 0 . 01 0.0 0.01 0 . 0 0 . 01 0 . 0 0 . 01 0 . 0 0.01 0 . 0 0 . 01 0 . 0 0 . 01 0.0 0 . 01 0 . 0 0 . 01 0 . 0 
IIIXA2E032005 2.5/1.5 2.5/1.5 4.0/1.5 4.5/1.5 4. 0/1 . 0 4 .5/1 . 0 (L O/ l . 0 (L O/l . 5 4 . 0/ 1 . 0 2. 0/0 .0 1 . 0/0 . 0 1 . 0/ 1.0 1 . 0/ 1 .0 1 . 0/ 1 .5 

TEST COIITRACT 
CASE YEAR SEPT OCT HOV DEC 

(t/- 1 ( t/-) 1 t /-) 1 t /-) 

Al1XBAARO 1991 010 010 010 010 . 
EIIXAIE03 1991 0 . 01 0 . 0 0 . 01 0 .0 0 . 01 0 . 0 0 . 01 0 . 0 
lI1XA2E03 1991 4.01 0.5 5.51 1.5 5 .01 2.5 12.51 5 .0 

AllXBAARO 1995 0/0 0 / 0 010 010 
EII XAI E03 1993 0 . 01 0.0 0 . 01 0 . 0 0.51 0 . 0 1 .51 0 . 0 
111XA2E05 1995 7 .5/ 1.0 7.0/ 1.5 3.5/ 2 . 0 3.51 1 .5 

0/ 0 AtlXBAARO 1995 0/0 010 0/ 0 
EIIXA 1 E03 1995 7.0/ 0 . 0 9 . 51 0.0 9 .01 0 . 0 12.01 0 . 0 
1l1XA2E05 1995 13 . 01 0.5 13. 5/ 0 .5 11 . 5/ 3.5 13 . 5/ 2 . 5 

AI1XBAARO 1997 010 0/ 0 
EIIXAIE05 1997 2.51 0.0 6.01 0.0 
II1XA2E03 1997 10.51 0. 0 11.0/ 0 .0 

.AtlXBAARO 2001 
EllXAlE03 2001 
IIIXA2E05 2001 

AIIXBAARO 2005 
EIIXAIE03 2005 
lI1XA2E05 2005 

::?: . 
-...J 
I 

f-' 

0/0 010 
4.01 0 . 0 7.5/ 0.0 
9.0/ 0.0 7 .5/ 0 . 0 

0/0 0/ 0 
0 . 0 / 0.0 0.0/ 0 . 0 
0 . 5/ 1 . 0 0 .5/ 1.5 

0/ 0 0 / 0 
6 . 5/ 0.0 5.5/ 0.0 
8.0/ 1 .5 10. 01 0.5 

0/ 0 0 / 0 
l ' O/ 0 . 0 9 . 0 / 0 .0 

. 0/ 1.0 6 . 01 1.5 

0/0 010 
0 . 01 0.0 0 . 01 0.0 
0.5/ 2. 0 0.0/ 2.0 

LIBBY 

JMI FEB MAR 

( t / - ) 1 t / -) 1 t/-) 
010 010 010 

0 . 01 0 . 5 0 .51 0 . 5 0 .51 0 . 5 
5 . 01 9.0 2 . 51 6 . 0 2.01 6.0 

0 / 0 0 / 0 0 /0 
0 .51 0 . 0 1.01 0 . 0 1 . 5 / 0 . 0 
3.01 4.5 4.0/ 4.5 4 . 01 4. 0 

0 / 0 0/ 0 0 / 0 
9 . 5 / 0 . 0 8 . 01 1.0 7 . 01 0 . 5 
8 .5/ 4.5 7.0/ 3.0 7.0 / 1.5 

010 010 0 / 0 
5 . 5/ 0 . 0 6.0/ 0 . 0 6 . 0/ 0 . 0 
7.51 4 . 0 7.5/ 1.5 7.51 1 . 5 

010 0/ 0 0 / 0 
4.5/ 0 . 0 4.5/ 0 .0 5.0/ 0 . 0 
3 .5/ 3.0 4 . 01 2 . 5 4.5/ 2. 0 

0 / 0 0/0 0/0 
0 . 0 / 1 . 0 0 . 0/ 0 . 5 0 . 0 / 0.5 
0.0/ 2.5 0.5/ 1 . 0 0.5/ 1 . 0 

API AP2 11AY JUliE JULY AGI AG2 

1 t /- ) 1 t /- ) 1 t /-) ( t / -) (t/- ) It / -I ( t /-) 

010 010 010 010 01 0 010 010 
0 . 51 0 . 5 0 .51 0 .5 0 .5/ 0.5 0 . 0 / 0 . 5 0 . 01 0.5 0 . 0 / 0 . 0 0.01 0 . 0 
1 .5/ 5. 0 1 .5/ 5 . 0 1.0/ 2 . 5 5 . 01 2.5 4 . 01 1 . 0 4 . 51 1.5 4 . 51 1 . 5 

0 / 0 010 0/0 01 0 010 0/ 0 0/ 0 
1 .51 0 . 0 1.01 0 . 0 1.0 1 0.0 1 .01 0 . 0 0.01 0 . 0 0 . 51 0 . 0 0 . 0 / 0 . 0 
4 . 01 4.5 4 . 0 / 4 . 5 3 . 0 / 3.0 4.0/ 1.5 4 . 0/ 0.0 7.5/ 0.0 8 . 5 / 0 . 0 

0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 CI O 0/ 0 
8 .5/ 0 . 5 8 . 01 0 . 5 5 . 0 / 0 . 5 2 .'1/ 0 . 0 2 . 01 0 . 0 1.51 0 . 0 2.51 0 . 0 
8 .5/ 1.5 8.0/ 1 .5 6.01 1 . 0 4 .5/ 0 . 0 8 . 5/ 0.0 12 .51 0.0 15 . 01 0.0 

010 0 / 0 010 0 / 0 010 0 / 0 0/ 0 
7 . 01 0.0 6 . 51 0 . 0 4 . 0 / 0 . 0 2 . 0 / 0 . 0 1 . 0 / 0.0 1.0/ 0 . 0 1 . 5 / 0 . 0 
9 . 0 / 1.0 8 . 0 / 1 .0 5 . 0 / 0 .5 3.5/ 0.5 4 . 0 / 1.5 8 . 01 0.0 11 . 01 0.0 

010 010 0/ 0 0 / 0 0 / 0 0 / 0 010 
5 . 0 / 0.0 4 . 5 / 0 . 0 3 . 0 / 0 . 0 2. 0 / 0.0 2. 0 / 0 . 0 2.01 0 . 0 2 . 0/ 0 . 0 
5 . 5/ 2.0 4 .51 2 . 0 5.01 0 . 5 4.01 0 . 0 8 .5/ 1.0 9 . 5/ 0.0 9 . 5/ 0.0 

010 0/ 0 0 /0 0/ (1 0 / 0 010 010 
0 . 01 0.5 0 . 0 / 0.5 0.0 1 0 . 0 0 .01 0 . 0 0 . 0 / 0.0 0 . 0 / 0 . 0 0 . 01 0 . 0 
0 .5/ 1 . 0 0. 5/ 1 . 0 0 . 0/ 0 .5 0 . 0/ 0 . 5 0 . 0 / 0.5 0 . 0 / 0 . 5 0 . 01 0.0 



FIlEgX~Il~[so~lltirf1A~~Fr~~~flJ r; n f ~H~oInAnl~v~H9" 1 /. 1 

TEST CD~ITRACT 
GRAIID COULEE 

CASE EAR SEPT OCT tlOV DEC JAil FEB HAil 
1 +1 - I 1 +1 - ) 1 +1-) 1 +1-) 1 +1-) 1 +1-) 1 +1 - I 

NIXBAAIlO 1991 010 010 01 0 010 010 010 0 / 0 
EIIXAIE03 f991 0.01 0 . 0 0.01 0 . 0 0.01 0 . 0 0.01 0.0 0 . 01 0.0 0 . 01 0.0 0 . 51 0 . 5 
lItXA2E03 991 0.01 0 . 0 0 . 01 0.0 0.01 0.0 0.01 0.0 1.51 1.5 1.51 1.5 2.01 3 . 0 

AJ1XBAARO 1993 010 010 0/0 01 0 0/0 0/0 0/0 
EIIXAIE03 1993 0 . 01 0 . 0 0.01 0 . 0 0.01 0 . 0 0.01 0 . 0 0.0/ 0.0 0.5/ ~ . O 0.51 0 . 0 
lItXA2E03 1993 0 . 0/ 0 . 0 0 . 0/ 0.0 0 . 0/ 0.0 0 . 0/ 0 . 0 0 . 5/ 0.0 0 . 5/ . 0 1.01 1.5 

AJIXBAARO 1995 010 010 010 0/0 0/0 0/0 010 
EIIXAIE03 1995 0.01 0 . 0 0.0/ 0.0 0.0/ 0 . 0 0 . 01 0.0 1.01 0.0 3 . 0/ 0.0 2 . 51 0 . 0 
ItIXA2E03 1995 0 . 0/ 0.0 0 . 5/ 0.0 0.5/ 0.0 1.01 0 . 0 3.5/ 0 . 5 4 . 5/ 0 . 0 5 . 5 / 1.0 

AtIXBftARO 1997 010 0/0 0/0 0/0 010 010 010 
EII XAIE03 1997 0 . 01 0 . 0 0 . 0/ 0 . 0 0.01 0.0 0.51 0.0 1.51 0 . 0 2 . 0/ 0 . 0 1.01 0 . 0 
I1IXA2E03 1997 0 . 0/ 0.0 0.5/ 0 . 0 0.5/ 0 . 0 0.51 0.0 2.0/ 0.5 2 . 5/ 0.5 3 . 01 0 .5 

AJIXBAARO 2001 010 010 0/0 0 / 0 0/ 0 0/ 0 01 0 
EII XAIE03 2001 0 . 0 / 0.0 0.01 0.0 0 . 0/ 0 . 0 0.0/ 0 . 0 1.0/ 0.0 2.0/ 0.0 1.0/ 0 . 0 
II1XA2E03 2001 0 . 0/ 0 . 0 0 . 0/ 0.0 0.0/ 0.0 0.01 0 . 0 0 . 01 0 . 0 1.5/ 1.0 2.0 / 0 . 0 

AJIXBAARO 2005 010 010 0 / 0 0 / 0 0/0 010 010 
EII XAIE03 2005 0 . 01 0.0 0 . 01 0 . 0 0 . 01 0 . 0 0 . 01 0.0 0.01 0.0 0.01 0 . 0 0.01 0 . 0 
IIIXA2E03 2005 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 

mIO R~ H AK 
TEST CDlffRACT 

API 

1 +1 -) 
01 0 

1.01 1 . 0 
2 .51 3 . 5 

010 
0 . 0/ 0.0 
1 .5/ 1 . 0 

0/ 0 
1 . 01 0 . 5 
3 . 0/ 0 . 5 

0/ 0 
1 . 51 0.0 
1 .5/ 0 . 0 

010 
0 . 5/ 0 . 0 
2 . 0/ 0.0 

01 0 
0 . 0/ 0 . 0 
0 . 01 0 . 0 

AP2 

1 +1- 1 
010 

0.51 1 . 0 
2 . 01 3 . 0 

010 
0 . 01 0 . 0 
0. 51 1 . 0 

0/ 0 
1 . 51 0.0 
2 . 01 0.0 

01 0 
0 . 51 0 . 0 
1. 01 0 . 0 

01 0 
0 . 5/ 0 . 0 
0.5/ 0 . 0 

01 0 
0 . 01 0 . 0 
0.0/ 0 . 0 

16, 53 FIlIDAY, DECEt1BER 8, 1989 

11AY JUliE JUL Y AGI AG2 
1 +1 -) 1 +1- ) 1+1 - ) 1+1 - ) 1 +1 - 1 

01 0 0/ 0 010 010 0 / 0 
0 . 51 0.5 0 . 01 0 . 0 0 . 01 0.0 0 . 01 0.0 0.01 0.0 
1. 01 3 . 0 0.51 0 . 5 0 . 01 0 . 0 0 . 01 0 . 0 0.01 0.0 

010 0/ 0 010 01 0 010 
0 . 01 0 . 0 0 . 0 / 0 . 0 0.01 0.0 0.01 0 . 0 0.0/ 0.0 
0 . 0/ 0 .5 0 .5/ 0. 0 0. 51 0.0 0 . 51 0.0 0. 5/ 0.0 

010 010 01 0 010 0/ 0 
0 . 01 0 . 0 0 . 0/ 0 . 0 0 . 01 0.0 0.01 0 . 0 0 . 01 0.0 
1 . 5 / 0.0 0 . 0/ 0 . 0 0 . 01 0 . 0 0 . 01 0 . 0 0.01 0.0 

010 010 010 010 01 0 
0 . 51 0 . 0 0 . 0/ 0. 0 0 . 01 0 . 0 0 . 01 0 . 0 0 . 01 0.0 
0 . 5 / 0 . 0 0 . 0/ 0 . 0 0 . 01 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0.0 

01 0 01 0 0/ 0 01 0 010 
0.5/ 0 . 0 0 . 0/ 0 . 0 0 . 01 0.0 0.0/ 0 . 0 0 . 01 0.0 
0.5/ 0 . 0 0 . 01 0.0 0 . 01 0 . 0 0 . 01 0 . 0 0 . 01 0.0 

0/ 0 Ol D 010 010 0/ 0 
0 . 01 0 . 0 0 . 01 0 . 0 0.0 1 0 . 0 0 . 01 0 . 0 0 . 01 0.0 
0 . 0/ 0 .5 0 . 01 0 . 0 0 . 01 0 . 0 0.01 0 . 0 0 . 0/ 0.0 

CASE YEAR SEPT OCT tlOV DEC JAH FEB II AIl AP I AP 2 HA Y JUliE JU LY 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+ / -) 
AJIXBAARO ] 991 0 / 0 010 010 % 01 0 01 0 01 0 01 0 010 % 010 010 010 0/ 0 
EtlXAIE031991 0.01 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 0 . 0/ 0 . 0 0 . 01 0 . 0 0 . 0/ 0.0 1 . 0/ 0 . 0 1 . 0/ 0. 5 1 . 01 1 . 0 0 . 51 0 . 0 0 .51 0 . 5 0.51 0.5 0 . 51 0 . 5 0 . 51 0 . 5 
IllXA2E03 1991 9 .5/ 0.5 8 . 51 0.5 7.5/ 0 . 5 16 . 0/ 2 . 0 11 . 51 1 . 5 7 . 01 1.5 6 . 51 3. 0 5. 5 / 3.0 4 . 01 2. 0 4 . 0/ 2. 5 6 . 0/ 1 . 0 9 . 0/ 1 . 0 9.51 1.5 12.01 1.5 

AIIXBAARO 1993 010 010 % % 010 010 010 01 0 010 % 010 010 010 010 
EtIXAIEO! 1993 0 . 51 0 . 0 0 . 51 0.0 1 . 01 0.0 5.0/ 0 . 5 4.01 0 . 5 3.51 0 . 0 3 . 0/ 0 . 5 1 . 51 0 . 0 1 . 51 0 . 0 1 . 5 / 0 . 0 0 .51 0 . 0 1 . 01 0 . 0 1.01 0 . 0 10 . 51 0 . 0 
I1IXA2 E03 1993 9.51 3.5 9 . 51 4.0 8 . 01 2 .5 11.5/ 3.0 8 . 51 2 . 0 6.51 3 . 0 7 . 51 2. 5 5 . 51 1 . 5 5.01 1 . 0 3.5/ 0 .5 7.51 0 . 0 10 . 01 0 . 0 10 .51 1 . 0 16.51 1.5 

AJIXB AARO 1 995 010 010 010 % 010 010 010 010 010 01 0 % 010 010 010 
EtiXAIE03 1995 21 . 01 1 . 0 19 . 5 1 1.0 11 . 5 1 1 . 0 18.5/ 0.5 14 . 0 / 0 . 5 11 . 01 0 . 5 9 . 01 0 .5 7.51 0. 5 8 . 01 0 . 0 6 . 51 0 . 0 5.51 0 . 5 5. 51 0 . 0 5 . 01 0 . 0 15 . 01 0 . 0 
I11 XA2E0 3 19 95 23. 01 1.5 24 .0/ 1 . 5 19.0/ 1 . 5 23 . 5/ 2.5 16.51 2 . 5 10.01 3.0 13 . 01 2. 5 10 .51 1.5 9.0/ 0 . 5 8 . 0/ 0 . 5 12.51 0 . 0 17. 01 0.5 17 .51 1.0 23. 01 1.5 

AJIXB AA RO 1997 010 010 % 010 010 010 % % 010 % % 010 010 010 
EII XAI E0 3 1997 15. 01 1 . 0 13 . 0/ 1 . 0 7.01 0 . 5 10.0/ 0.0 ]0 . 01 0 . 0 9 . 5 1 0 . 0 8 . 51 0 . 5 6.01 0.0 4 . 51 0 . 0 3. 01 0 . 0 4.01 0 . 0 4 . 51 0 . 0 4.01 0 . 0 8 . 51 0.0 
IllXA2E0 3 1997 18. 01 0 . 5 18.0/ 0 . 5 16.0/ 0 . 5 18 . 0/ 1.0 15.5/ 0 . 5 9.5/ 1.5 10.01 0 .5 8 .51 0 . 0 7 .5/ 0 . 0 6 . 01 0.5 10 . 0/ 0 . 0 13 . 0/ 0.0 14.01 0 . 5 18.5/ 2.0 

AJIXBAA RO 2001 010 % % % 010 010 010 % 010 % 0 10 % 010 010 
Et~A1E0 3 2001 12 . 01 0 . 0 12.0/ 0 . 0 9.0/ 0 . 0 13.0/ 0.0 11 . 5 1 0 . 0 9 . 51 0 . 0 8 . 01 0.5 6 . 01 0 . 5 5 . 0/ 0 . 5 4 . 0/ 0 . 0 2 .51 0 . 0 3.51 0 . 0 3 . 01 0.0 8 . 51 0 . 0 
I1~A2E0 3 2001 19 . 0/ 0 . 5 18 . 5/ 0 . 0 13.01 0.0 20 . 5/ 1 . 0 12 .51 0.5 6 . 51 2.5 0.0/ 3 . 0 7 . 01 2. 0 4 .51 2. 0 3. 0/ 1 . 0 6 .5/ 1 . 0 11 . 01 0 . 0 12. 5/ 0.0 1 7 .0/ 0 . 0 

AJIXBAARO 2005 % 01 0 % % 010 01 0 010 010 010 01 0 01 0 % % 010 
Et1 XAIE03 2005 0 . 01 0.0 0 . 01 0 . 0 0.01 0 . 0 0 . 01 0.0 0.01 0.0 0.0/ 0.5 0.01 0 . 0 0 . 01 0 . 0 0.0/ 0 . 0 0 . 01 0 . 0 0.0 1 0 . 0 0 . 0/ 0 . 0 0 . 01 0 . 0 0.01 0 . 0 
I1~A 2E03 2005 0 . 51 1.5 0.51 1.0 0.01 1 . 0 0 . 0/ 1.5 0.01 0 . 5 0 . 01 1 . 0 0 . 0/ 0.0 0. 51 0 . 5 0. 51 0 . 5 0 .5/ 0. 5 0 . 01 0 .5 0 . 01 0 . 5 0.01 0.0 0 . 0/ 0.5 

:s: 
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THE ~IlE~UEIIC'i OF FLOI'I:; LESS THAH 'I Ar; KCFS 1 % 1 
CO IPA 15011S f OR ~' I!OJECT I COLUI Inl FALLS 

'lEAR STUD'i SEPT ocr HOV DEC JAIl FEn liAR APRI APll 2 HA'i JUliE JUL'i AUGI AUG2 

1991 FlIXOAIIIIL 35'i 35.4 56.9 6~.6 18 . 5 13.8 21.5 16
.

9 1 . 5 0.0 0 . 0 6.2 18.5 52.!; 
FlIXA I lUlL 31, 35. 4 56 . 9 6 .2 18 . 5 15.4 21.5 6 . 9 1.5 0 . 0 0.0 7 . 7 18.5 52.3 
I1IXA211I1L " . 36.9 55.4 58.5 15.4 12.3 20.0 8.5 3.1 0.0 0 . 0 7.7 15.4 44.6 

1993 FIIXBMIIIL 36.9 40 . 0 67.7 70.8 29.2 21.5 23.1 23 . 1 6.2 0.0 0.0 10.8 9 .2 29 . 2 
FIIXA lIHiL 36.9 40.0 69.2 70.8 27.7 21. 5 23.1 21.5 6.2 0.0 0.0 10.8 10.8 40.0 
I1IXA211I1L 32.3 41.5 63.1 67.'7 27. '7 20.0 18 .5 20.0 6.2 0.0 0.0 10.8 B.8 32.3 

1995 FII XB MIlIL 36.9 38.5 58.5 50.8 36.9 30.8 41.5 26 . 2 6.2 0 . 0 0.0 1.5 23.1 36 . 9 
fliXA lIIIIL 3~.~ ~1j 53.8 50.8 36 . 9 27.7 41.5 24.6 6.2 0 . 0 0 . 0 1 . 5 21.5 36.9 
IIIXA21111L 3:>. 55.4 47.7 35. 4 29.2 40.0 2'1.6 6.2 0 . 0 0 . 0 1.5 21.5 36 . 9 

1997 Fm:BAIIIIL 36.9 47.7 60.0 69 .2 32.3 24.6 26.2 32.3 9 .2 0 . 0 0 . 0 1.5 12.3 43.1 
FIIXA 1I111L 36.9 49.2 60.0 60.0 27.7 23.1 26.2 33.0 9.2 0 . 0 0 . 0 1.5 12.3 44 . 6 
IIIXA21111L . 49.2 52.3 60.0 56.9 26.2 21.5 23.1 3!;.0 9.2 0 . 0 0.0 1.5 7.7 38.5 

2001 FIIXBAIIIIL 35.4 gO.8 64.6 61. ~ 43.1 29.2 36.9 21.5 9 . 2 0 . 0 0.0 3 . 1 4 . 7 43.'3 
FIIXAlIlIlL 4f'l 8.5 64.6 6'1. 35.4 29.2 33 . 8 21.5 7.7 0.0 0.0 3.1 6.3 45.3 
IIIXA21111L " . 52.3 6'1.6 61.5 30.8 21.5 35.4 23 . I 10 . 8 0 . 0 0.0 3 .1 6.3 50.0 

2005 FlIXEMIIIL 39.1 48J. 60 .9 60.9 31. 3 25 . 0 31. 3 25.0 3.1 0.0 0 . 0 10.9 23 . 4 67 . 2 
FllXAlIlIlL 53.1 56.3 70.3 64.1 26.6 23.4 28.1 23.4 3 . 1 0 . 0 0 . 0 10.9 26 . 6 71. 9 
IIIXA21111L 43.8 50.0 65.6 68.8 25.0 21. 9 29.7 25.0 3.1 0.0 0.0 9.4 26.6 65.6 

TIfE FIlEQUEIIC'i OF FLOI'IS LESS THAll 3.5 KCrS (% , 
COIIPAllISOIIS FOR Pl!OJECr I COLUIIDIA FALLS 

'lEAR STUlI'i SEPT ocr NOV DEC JAH FEB NAR APlll APll2 NA'i JUliE JUL'i AUGI AUG2 

1991 FlIX13AIIlIL 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 
FIIXAlIlIlL 0.0 0.0 0.0 0.0 0.0 1.5 4.6 0.0 0 . 0 0 . 0 0.0 . 0.0 0.0 0 . 0 
I1IXAt:IIIIL 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0 . 0 0.0 0.0 0.0 0.0 0.0 

1993 FllX13ft1l11L 0 . 0 0.0 0.0 0 . 0 0.0 1.5 I.g 0.0 0 . 0 0 . 0 0.0 0.0 0 . 0 0.0 
FIIXA 1I111L 0.0 0.0 0 . 0 0.0 0.0 I.g 1. 0 . 0 0 . 0 0 .0 0.0 0.0 0 . 0 0 . 0 
IIIXA21111L 0.0 0.0 0.0 0.0 0.0 1. 1.5 0.0 0 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 

1995 FIIXBMlIIL 0 . 0 0 . 0 0 . 0 0.0 0.0 0 . 0 0.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
FIIXA 1I111L 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 0 . 0 0 .0 0 . 0 0.0 0.0 
IIIXA21111L 0.0 0.0 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 FIIXB 41111L 0.0 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 
FIIXA 1I111L 0.0 0 . 0 0.0 0.0 0.0 0.0 1.5 0 . 0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 
I1IXAZIIIIL 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 

2001 FIIXBMIlIL 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0.0 0 .0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 
FIIXAlIllIL 0.0 0.0 0.0 0.0 0 . 0 0.0 0 . 0 0 .0 0 . 0 0 . 0 0.0 0.0 0.0 0 . 0 
I1I XA211I1L 0.0 0.0 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 FllXBAlIIlL 0 . 0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0 . 0 0 . 0 0 . 0 0 .0 0.0 0.0 
FIIXlIlIIlIL 0.0 0.0 0.0 0.0 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
I1IXA211I1L 0.0 0.0 0 . 0 0.0 0.0 0.0 0 . 0 0 .0 0.0 0.0 0 . 0 0.0 0 . 0 0.0 

3: 
-..J 



STUDY YEAR 

FIIXSAlIIIL 1991 
FIIXAIJlIIL 1991 
IIIXA21111L 199 1 

HIXSAIIIII. 1993 
FI1XAIIIIIL I ~ 9 3 
II1XA 21111L 93 

FlIXSAIIIIL J 995 
FI1XAIIIIIL 1995 
IIIXA21H1L 1995 

FIIX8MIIlL J 997 
FII XA II1I1L 1997 
ItIXA21111L 1997 

FI1XSAIIIIL 2001 
FIIXA IIII1L 2001 
I1I XA2WIL <:00 1 

FI1XSAIIIIL 2005 
FIIXAIIIIIL 2005 
IIIXA211I1L 2005 

:s: . 
~ 
I 

f-' 
01>0 

cmIPAR~SotlS FOR PLAIIT I COUIlIBIA FALLS 
tlEAN CI AIIGE IN EIID OF PERIOO fLOI'IS,KCFS 

SEPT OCT NOV DEC JAil FEB 
5 . 4 4.8 4 . 5 4 . 2 9 . 0 9 . 3 
0 . 0 0 . 0 0.0 O.y 0.0 0 . 0 

-0.5 0 . 0 0 . 0 O. 0.1 0 .1 

5 . 4 4.6 4 . 1 4.0 8 . 2 8 . 7 
0 . 0 0.0 o.y o.y 0.0 0 . 0 

-0.2 0.0 O. O. 0.1 0.0 

5 . 6 5 . 2 4.6 4J. B·f B.2 
0.0 0.0 0 . 1 0 . 0 O. 0.2 

-0.3 -0.1 0.0 0.0 0.2 -0.1 

5.3 4 . 5 4 . 3 4.1 8 . 3 B. B 
0 . 0 0.0 0.0 0.0 0.1 0 .2 

- 0 . 3 0 . 0 0.1 0 . 1 0.3 0 .2 

6 . 0 4 . 5 4.2 4 . 1 7.5 B.O 
-1. 0 0 . 0 0 . 0 0 . 0 0 . 2 0.1 
- 0 . 6 0 . 0 0 . 0 0.0 0 . 3 0.2 

5 . 5 4.6 4 .2 4 . 0 7 . 9 
B' f -0.7 0 . 0 -0.1 0 . 0 0 . 4 O. 

-0.3 0.0 - 0 . 1 0 . 0 0.3 O. 

HAR APRI APR2 MAY JUliE JU LY AUGI AUGc 
7 . 8 8 . 2 14 . 1 24 .0 23.4 II. I 6.1 5 . 0 
0 . 0 - 0 .2 0 . 0 0.0 0 . 0 O. I 0 . 0 0 . 0 
0.0 - 0.3 0 . 1 0.1 -0 . 1 0 .2 0 . 2 0 ." 

7 .2 7.1 15.8 23 . 4 23.3 ILl 7 . 6 7 . 0 
0.0 0.0 0.1 0 . 0 0 . 0 0 . 0 -0.7 - 0 .9 0.1 - 0.1 0.0 0.0 0 . 0 0.1 - 0.3 - 0.7 

7 . J B'I 14 . J 23 . 4 23 . 3 10 . 5 7 . 5 6 .8 
0 ' 1 o. 0.1 0 . 0 0 . 0 0 . 0 - 0 . 4 -0.4 
O. O. J 0 .3 0.0 - 0 . 1 0 . 1 -0.1 -0.2 

7 . 6 B. O 12 .9 22. 5 26.1 11.3 6 . 9 5.B 0 . 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 -0.3 -0.3 
0 .2 - 0 . 3 -0.2 0 . 1 0 .0 0 .3 0 . 0 -0.1 

6.6 7 . 0 13 . 8 21.4 24. 7 11 . 8 7 . 0 5 .6 0 .3 0 . 0 0 .2 0 . 0 0 .0 0 . 1 0 . 0 - 0 . 1 
0 .2 - 0 . 1 0 . 0 0 . 0 - 0 .1 0 .2 -0 . 2 -0.5 

6.8 7.0 14 . 4 22 . 3 23 . 3 10 . 4 6 . 0 4.7 
0 .2 0.1 0.1 0 . 0 0 . 1 0 . 0 - 0'1 - 0 .2 
0 .2 - 0 .1 0 . 0 0.0 0 . 0 0 . 1 O. 0 . 1 



YEAR STUDY 

1991 EIIXBAS HL 
EIIXA I~; IIL 
1I1XA2S IIL 

1993 EII XnAS IiL 
EII XA I SIiI. 
IllXA2SIIL 

1995 ElIxe~5l1l 
EIIXAISIIL 
1I1XA 2SIIL 

1997 EllxeASIiL 
EIIXAISIIL 
IllXA2SIIL 

2001 ElIxeASIIL 
EIIXAlSIIL 
1I1XA2S IIL 

2005 EllXUASIIL 
EIIXAISIIL 
1I1XA2SHL 

YEAR STUDY 

1991 EllxeASHL 
EIIXAISIIL 
IIIXA2SIIL 

1993 EllxeASlil 
EIIXAISIIL 
1I1 XA~SIIL 

1995 EllxeASIiL 
E:IIXA 1511L 
IIIXA ZSIIL 

1997 fI1xeASIiL 
EllXAISIlL 
IllXA2SIIL 

2001 EIIl':BASlll. 
EllXIIISlll 
IllXA2SIIL 

2005 EllxeASHl 

3: . 
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I--' 
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EII XAI Slll 
IllXA 2SIIL 

THE FREQUENCY OF FLOHS LESS TIIMI 4.5 KCFS f % , 
COIlPARISotlS FOR PIWJECT, COLUlIDIA FALLS 

SEPT ocr 1I0V DEC JAN FEB tlAR 

6.2 21. ~ 47.7 43 . 1 35.4 Z7.7 26.2 
9 .2 23. 47.7 4 ff.6 33.8 29 . 2 26.2 
6.2 24.6 47.7 36.9 33.8 26.2 2'1.6 

13.8 29.2 56.9 49.2 36.9 23.1 21.5 
13 . 8 29 .2 61.5 55.4 36.9 23.1 23.1 
3.1 27.7 56.9 52.3 36.9 23.1 23.1 

te.3 26.2 50.8 52 . 3 40.0 33.8 35.4 
10.8 30.8 52.~ 50.8 32.3 29.2 3B.5 
6.2 26.2 49. 46.2 3B.5 33.B 36. 9 

23.1 29.2 53.8 56.9 29.2 23.1 23.1 
30.B 36 . 9 53.8 58.5 24.6 21. 5 20.0 
16 .9 40.0 56.9 53.8 26.2 18.5 20.0 

27.7 49.2 56.9 56 . 9 38.5 26.2 33 . 8 
27.7 52.3 60 . 0 61.5 36.9 29.2 29.2 
26.2 46.2 56.9 58.5 33.8 23.1 29 .2 

32. 8 42.2 57.8 64.1 35.~ 28.1 35.9 
4B.4 50.0 67 . 2 6B . B 29. 23.4 32.8 
39.1 50.0 65 . 6 65.6 29.7 28.1 29.7 

TilE FREQUEIICY OF FLOIIS LESS THAll 3.5 KCFS 1%) 
COIIPAIHSOIIS FOR PIWJEcr, COLUIIDIA FALLS 

SEPT ocr NOV DEC JAN FEB liAR 

0.0 0.0 0.0 0.0 0.0 1.5 1.5 
0.0 0.0 0 . 0 0.0 0 . 0 1.5 1.5 
0.0 0.0 0 . 0 0.0 0.0 1.5 1.5 

0 . 0 0.0 0.0 0.0 0 . 0 1.5 IJ 0.0 0.0 0.0 0 .0 0 . 0 IJ 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 1 .5 
0.0 0 . 0 0 . 0 0.0 0 . 0 0.0 1.5 
0.0 0.0 0 . 0 0.0 0.0 0 . 0 1.5 

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 1.6 
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 1.6 

APRI APR 2 HAY JUliE JULY AUGI AUG2 

27.7 1.5 0 . 0 0 . 0 7.7 20.0 56.9 
26 . 2 1 .5 0 . 0 0 . 0 7.7 20.0 56.9 
26.2 1.5 0 . 0 0 . 0 6.2 16 .9 53.8 

23 . 1 6 . 2 0.0 0.0 10 . 8 IB.5 52.3 
23.1 6 .2 0 . 0 0.0 10.8 21.5 60.0 
2'1.6 6.2 0.0 0.0 10 .B 12.3 53.8 

23 . 1 3.1 0 . 0 0.0 0 . 0 29.2 63.1 
23 . 1 6.2 0 . 0 0 . 0 1.5 27.7 63.1 
26.2 6.2 0.0 0.0 1.5 29.2 64.6 

29.2 7.7 0.0 0 . 0 3.1 23.1 64.6 
30.8 6.2 0.0 0.0 3 . 1 B.l 64.6 
29.2 7.7 0 . 0 0.0 3.1 20.0 60.0 

16 .9 9.2 0 . 0 0 . 0 3.1 7 . 8 45.3 
16.~ 10.8 0 . 0 0 .0 3.1 6.3 43.8 
21. 9. 2 0 . 0 0.0 3.1 4.7 42.2 

31. 3 4 . 7 0.0 0.0 7.8 26.6 ~5 . 6 
28 ' 1 4 . 7 0.0 0.0 7.8 29.7 68 . 8 
2B . 4.7 0.0 0.0 6.3 25 . 0 68.8 

APRI Arn2 I1AY JUliE JULY AUGI AUG2 

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

0 . 0 0 . 0 0.0 0.0 0'3 0 . 0 0 . 0 
0 . 0 0.0 0 . 0 0 . 0 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 0.0 0.0 
0 . 0 0 .0 0 . 0 0.0 0.0 0.0 0.0 
0 . 0 0 .0 0.0 0.0 0.0 0.0 0.0 

1.5 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
1.5 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 0 . 0 0.0 0 .0 0 . 0 0 . 0 
0.0 0 . 0 0.0 0 . 0 0 . 0 0.0 0 . 0 



STUDY YEAR 

EI1XBASHL 1991 
lIIXAlSIfL p91 
111XA2SHL 991 

EI1Xl3 ASHL 1993 
EIIXAISIfL 1993 
UlXA2SIIL 1993 

EI1XBASIIL 1995 
EI1 XA ISIIL 995 
I11 XA2SHL 1995 

EI1XBASIIL 1997 
EIIXAI SIIL 1997 
I11 XA2SHL 997 

EIIXBASHL 2001 
EII~ AISIIL 2001 
111 A2SHL 200 

EI1~ASHL 2005 
W X ISIIL 2005 
llIXA2SHL 2005 

:s: 
---.I 
I 
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'" 

CDIIPAR~So/IS FOR ~LAlrr I COLUl11H A ~ALLS 
I1I:AII CI AIIGE III E ill OF PEIUUD ~LO ·'S , KCFS 

SEPT OCT IIDV DEC JAN FEB 
8 . 2 4.6 4 . ~ 4 . 4 8 . 1 8 . 3 

- 0 '1 0.0 o. O. y 0 . 0 O. y O. 0.0 -0. o. 0.0 -0. 

7 . 1 4.5 4.1 4.1 7.8 8 . 2 
0 . 0 0 . 0 0 . 0 0 . 0 0.0 0.0 
0.8 0.0 0.0 0.0 -0.2 -0.2 

7 . 8 5 . 2 4.7 4 . 4 7 . 9 7 . 7 
- 0.5 O.y 0.0 0 . 0 0.3 O.~ 0 . 1 - 0. 0 . 0 0.1 0 . 2 O. 

6.7 4.7 4 . 4 4 . 1 8 . 2 8 . 7 
- 0.8 0 . 0 0.0 0.0 0 . 3 0 . 2 
- 0.3 0.0 0.0 0.1 0.3 0.3 

6 . 4 4.5 4.2 4 . 1 7 . 7 8.1 
- 0 . 4 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
-0 . 6 0.0 0.0 0.0 0.0 0.3 

6.0 4.7 4 . 2 4 . 0 7 . 6 8.1 
-0 . 6 0.0 -0.1 -0.1 0 . 3 0 . 1 
- 0 . 8 -0.1 -0.1 0.0 0.4 0 . 0 

HAR APRI APR2 IIAY JUliE JULY AUGI AUG2 
7 . 2 7 . 8 13 . 8 23 . 9 r3 . 3 11 . 2 6.1 4 . 9 
O.y 0 . 0 0.1 0 . 0 0 . 0 0.0 0.1 0 . 0 O. -0.1 0 . 3 0 . 0 - 0 . 1 -0 . 1 0 . 0 0 . 1 

6.8 6 . 9 15 . 6 <:3.4 ?3.2 11. 0 6 . 4 5.4 
0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 -0.3 -0 . 4 

- 0.2 -0 . 1 -0.1 0.0 - 0 . 1 0 . 0 - 0 . 1 -0.2 

7.0 8.4 14 . 0 23.2 23 . 0 10.3 6 . 0 5 . 0 
0 . 1 -0.3 - 0 . 1 0 . 0 0 . 1 0 . 2 0.0 0 . 0 
0 . 0 - 0 . 5 - 0 . 2 0 . 0 0 . 0 0.1 - 0.1 - 0.2 

7 . 5 8 . 1 12 . B 2r.4 25.9 11. 2 6.3 5 . 0 
O . ~ -0 . 1 0 . 1 0 . 0 - 0 . 1 0.0 - 0.2 -0 . 1 o. 0.0 - 0.3 0 . 1 0.0 0 . 1 - 0.2 -0.1 

6 . 7 7 . 4 Ig . 9 <:1 . 4 24 . 7 11.6 7 . 1 5.7 
0.2 -0 . 1 - . 1 0 . 0 0 . 0 0 . 1 - 0 . 1 -0 . 1 
0 . 3 -0.3 -0 . 2 0 . 0 - 0 . 1 0.2 - 0.1 -0.4 

6 . 6 6'1 1 (f . 2 22 . 3 23 . 3 10 . 6 6 . 2 5.0 
0 ' 1 o. 0.0 0.0 0 . 0 0 . 0 0 . 0 -0.1 O. 0 . 0 0.2 0.0 0.0 0.2 -0.1 -0.2 



YEAR STUDY 

1991 EIfXBAADC 
EIIXAIADC 

1993 EIIXBAADC 
EI1XAIADC 

1995 EIIXBAADC 
EIIXAIADC 

1997 EIIXBAADC 
EIIXAIAJJC 

2001 EI1XBA ADC 
EIIXfll AJJC 

2005 EIIXBA ADC 
EIIXAIAJJC 

YEAR STUDY 

1991 ElIXBAADC 
EIIXAIADC 

1993 EIIXBAADC 
EIIXA I AJJC 

1995 EIIXBAADC 
EIIXAIAJJC 

2001 EIIXBAADC 
EIIXAIADC 

2005 El1XBAADC 
EtIXAIAJJC 

;!: 

...J 
I 

f-' 
...J 

TIlE FREQUENCY OF FLOI'IS LESS TlIAN 4.5 KCFS ! /. ) 
COIIPAllISOtlS FOR PHOJECf. COLUIIDI A FALLS 

SEPT OCT tlOV DEC JAN FEB IIf1R 

9.2 23.1 46.2 46.2 35.4 26.2 26.2 
7.7 23.1 46.2 44.6 33.S 26.2 26.2 

12.3 26.2 55.4 47.7 36.9 20. 0 Z1 .5 
12.3 26.2 56.9 50.S 38.5 20. 0 21.5 

10.S 24.6 49.2 52.3 40.0 33.8 36. 9 
10 .8 29.2 50.8 49.2 38 . 5 32.3 36.9 

23 .1 30.S 56.9 61.5 30 . 8 23.1 23'A 
27.7 33.8 55. f • 56.9 27.7 21.5 21. 

24.6 43.1 60.0 55.4 43.1 33 . 8 36.9 
27.7 52.3 61.5 60 . 0 36.9 32.3 30.8 

32.8 43.6 57.8 65.6 3S.y 2S .1 35 . 9 
{,S.'. 46.9 67.2 67.2 2S. 26.6 37.5 

TilE FREQUEIICY OF FLOJolS LESS TIIM! 3 AS KCFS «/. J 
COIIPAP.ISOIlS FOR PHOJEcr. COLtnIDI FALLS 

SEPT OCT NOV DEC JAIl FEB liAR 

0.0 0.0 0 . 0 0 . 0 0 . 0 1.5 1.5 
0.0 0.0 0.0 0.0 0.0 1.5 1.5 

0.0 0.0 0.0 0.0 0.0 1.5 1.5 
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 
0.0 0.0 0.0 0.0 0 .0 0.0 0 . 0 

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

0 . 0 0.0 0 . 0 0 . 0 0 . 0 1.6 1.6 
0.0 0.0 0.0 0.0 0 . 0 1.6 1.6 

APRI APR2 IIflY J UliE JULY AUGI AUG2 

29.2 1.5 0 . 0 0 . 0 9 . 2 23.1 55.4 
29.2 1. 5 0 . 0 0.0 9.2 23. 1 55.4 

23.1 6.2 0 . 0 0 . 0 10 . S IS.S 52.3 
23 . 1 6.2 0.0 0 . 0 10 .8 21.5 60. 0 

24. 6 3.1 0.0 0 . 0 0 . 0 16 . 9 46 .2 
23.1 3.1 0.0 0 .0 0 . 0 24. 6 60. 0 

30.8 9 . 2 0.0 0 . 0 3 . 1 16 .9 55.4 
32.3 9 .2 0.0 0 .0 3.1 20. 0 56.9 

18 .5 9 . 2 0.0 0 . 0 3.1 6 . 3 43 . 8 
16 . 9 10.8 0 . 0 0.0 3 . 1 6 . 3 43 . S 

29.7 4.7 0 . 0 0 . 0 7.S 23.4 60 . 9 
26.6 4.7 0.0 0 .0 7.S 26.6 68 . S 

APRI APR2 II AY JUliE JULY AUGI AUG 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 

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

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

r 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
0.0 0 . 0 0.0 0 . 0 0 . 0 0.0 0.0 

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



STUDY YEAIl 

PIXl3AAIlC 1991 
IIXAIADC 1991 

EIIXl3AADC 1993 
EIIXAIADC 1993 

EllXl3AADC 1995 
EIIXAIADC 1995 

EIIXl3AADC 1997 
EIIXAIADC 1997 

EIIXl3AADC 200 I 
EIIXAIADC 2001 

ftlXl3AADC 2005 
EIIXAIADC 2005 

:s: . 
-.J 
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f-' 
(Xl 

COHPARISOIIS FOil ~LMfTl COLlnmIA FALLS 
IIEAII CIIAlIGE m E ill OF PEIlIOO FLOHS,KCFS 

SEPT ocr NOV DEC JAN FEB 

8.0 4.6 4.5 4.3 II. 1 8 . 4 
0.0 0.0 0.0 0.0 (J.O 0.0 

7.4 4.5 4.2 4.1 7.8 8.1 
-0. I 0 . 0 0.0 0.0 1).0 0.0 

7 . 8 5.1 4.7 4.4 7.9 7.9 
- 0 . 4 0.0 0.1 0.0 0.2 0.2 

6 . 7 4.7 4.~ 4.1 8.0 8.6 
-0.6 0.0 O. 0.1 D.3 0.2 

6 . 9 4.6 4.2 4 '1 '7.6 7.8 
- 0 . 7 - 0. I 0.0 -0. D.l 0.1 

5 . 8 4.7 4.2 4.0 '7.6 8 '1 -0.5 0.0 -0.1 0 . 0 0.3 O. 

HAR APRI APR2 I1AY JUliE JULY AUGI AUG2 
7.2 7.8 13 . 9 23 . 9 23.4 II. 2 6.1 4.7 
0 . 0 0.0 0.0 0.0 0 . 0 0.0 0.0 0.1 

6.8 6.9 15 . 5 23.4 23.2 11.0 6.4 5 . 4 
0.0 0.0 0.0 0.0 0.0 0 . 0 -0.3 -0.4 

7.0 8.2 14.0 23.2 23. I 10.3 6 . 5 5.6 
0.1 O. I O. I 0.0 0 . 1 -0. I -0.3 -0.5 

7.4 8.0 12 . 7 22.4 26 . 0 11 . 3 6 . 5 5.2 
0.3 -0.1 0.0 0.0 -0 . I 0.0 -0.3 -0 . 2 

6 . 6 7.2 13 . 7 21. 4 24 . 7 11 . 6 7.2 5.8 
0.3 0.0 0.0 0.0 0.0 0 . 1 -0.1 -0.1 

6 . 6 7 . 0 14. I 22 . 3 23 . 4 10 . 6 6 . 3 5 . 0 
O. I 0 . 1 0.1 0 . 0 0.0 0 . 0 0 . 0 -0.1 



YEAR STUDY 

1991 GIIXBASAS 
GI1XAlSAS 
HI1XA2SAS 

1993 GIIXBASAS 
GlIXAlSAS 
HlIXAZSAS 

1995 GIIXBASAS 
GII XAISAS 
HIIXA2SAS 

1997 GIIXBASAS 
G1IXA1SAS 
HIIXA2SAS 

2001 GIIXBASAS 
GIIXAISAS 
IItlXA2SAS 

2005 GI1XBASAS 
GIIXAISAS 
HI1XA2SAS 

YEAIl STUDY 

1991 GIIXBASAS 
GIIXAISAS 
HI1XA2SAS 

1993 GIIXBASAS 
GIIXAISAS 
Ifl1XA2SAS 

1995 GI1XBASAS 
GIIXAISAS 
HIIXA2SAS 

1997 GIIXBASAS 
GIIXAISAS 
HIIXA2SAS 

ZOOI GlIXBASAS 
GIIXAISAS 
HIIXA2SAS 

2005 GlIXBASAS 
GlIXAISAS 
HlIXA2SAS 

~ 
--.J 
I 
I-' 
1.0 

TH~oh~xfl¥§Ufi~ ~bRF~RH3E~I~sc6~fillsh5F~a.~ (I. J 

SEPT OCT NOV OEC JAIl FEB tlAR 

9.2 23.} 46.2 46.Z 33.8 Z6.Z 26.Z 
7.7 23 . 46.2 46.2 32.3 26.2 26.2 
9.2 30.8 52 . 3 35.4 30.8 24.6 23.1 

13.8 26.2 55.4 49 . Z 36 . 9 20 . 0 21.5 
13.8 27.7 60 . 0 gO . 8 36.9 20.0 23 '1 3 . 1 c.7.7 55.4 0.8 36.9 21.5 23. 

10.8 24 . 6 49.2 52.3 40. 0 33 . 8 36.9 
9.2 30.8 52 . 3 50.8 35 . 4 29. ~ 38.5 
6.2 26.2 49.2 46.2 38.5 32. 36.9 

21. 5 30.8 56 . 9 61.5 29.2 Zi· 1 23.1 
27.7 35 . 4 55.4 55.4 24.6 2 .5 20.0 
16 . 9 33 . 8 58.5 52.3 26.2 20.0 23.1 

24.6 44.6 60 . 0 56.9 44.6 33.8 36 .9 
27.7 50 . 8 61.5 58.5 36.~ 30.8 30 . 8 
21.5 41.5 55.4 58 . 5 41. 27.7 30 . 8 

34 . 4 43 . 8 57 . 8 67.2 35.9 28 . 1 35.9 
51.6 46 .9 68.8 71. 9 28 . 1 26.6 32 . 8 
37 . 5 50.0 68.8 67 . 2 2B . l 28.1 32.8 

T"Eoh~~~¥§gfi~ ~bRF~R~3E~I~sc6~0IIsh5F~EL~ (I. J 

SEPT OCT NOV OEC JAil FEB tiM 

0 . 0 0 . 0 0 . 0 0.0 0.0 1.5 1.5 
0 . 0 0 . 0 0.0 0.0 0.0 1.5 I.g 
0 . 0 0.0 0.0 0.0 0 . 0 .5 1. 

0.0 0.0 0 . 0 0.0 0 . 0 1.5 1.5 
0.0 0 . 0 0.0 0.0 0 . 0 .5 1 .5 
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 
0 . 0 0.0 0 . 0 0.0 0.0 0 .0 0.0 
0.0 0.0 0.0 0.0 0.0 0 . 0 0.0 

0.0 0.0 0 . 0 0 . 0 0.0 1.5 1.5 
0 . 0 0.0 0 . 0 0 . 0 0.0 1.5 1. 5 
0.0 0.0 0 . 0 0.0 0.0 1.5 .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 1.6 1. 6 
0.0 0.0 0.0 0.0 0.0 1.6 .6 
0.0 0.0 0.0 0.0 0.0 0.0 1.6 

APR 1 APIl2 tlAY JUliE JULY AUGI AUG2 

27.7 0.0 0 . 0 0.0 9.Z 24.6 60.0 
29.2 0.0 0 . 0 0 . 0 9 .2 24.6 56.9 
27.7 1.5 0.0 0.0 9.2 20.0 56.9 

23 . 1 6.2 0.0 0.0 10.8 18.5 53.8 
23.1 6.2 0 . 0 0.0 )0 . 8 i'0. 0 60.0 
2( • . 6 6.2 0 . 0 0.0 )0 . 8 15.4 55.4 

23 . 1 3.1 0 . 0 0 .0 0.0 16.9 46.Z 
21.5 6.2 0 . 0 0 . 0 0.0 24.6 60.0 
26.2 6.2 0.0 0.0 1.5 18.5 47.7 

29.2 9 . 2 0.0 0 . 0 3. I 16.9 55 . 4 
29.2 7 . 7 0.0 0.0 3 . 1 21.5 60.0 
29.2 9.2 0.0 0.0 3. I 12.3 49.2 

20.0 9 .2 0.0 0.0 3.1 6.3 43 . 8 
16 . 9 9.2 0 . 0 0.0 

3 '1 6 .3 43.8 
2' •. 6 9.2 0.0 0.0 3. 4.7 43.8 

26 . 6 4.7 0.0 0 . 0 7 . 8 20 . 3 60.9 
25 . 0 4.7 0 . 0 0.0 7.8 26.6 67.2 
26.6 4.7 0.0 0.0 6 . 3 21. 9 64. I 

APIlI APR2 HAY JUliE JULY AUGI AUG2 

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

0 . 0 0.0 0 . 0 0.0 0.0 0.0 0.0 
0.0 0 . 0 0.0 0 . 0 0 . 0 8!:8 I 

0 . 0 
0.0 0.0 0.0 0.0 0.0 0 . 0 

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

1.5 0 . 0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
1.5 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 0 . 0 0.0 0 . 0 0 . 0 0 . 0 
0.0 0.0 0 . 0 0.0 0 . 0 0 . 0 0 . 0 



STUDY YEAR 

GlIXl3ASAS 1991 
GIIXAISAS 1991 
HII XA2SAS 1991 

GIIXBASAS 1993 
GIIXAISAS 1993 
fIII XA2SAS 1993 

GlIXBASAS 1995 
GII XAISAS 1995 
fIII XA2SAS 1995 

GI1XBASAS 1997 
GII XAISAS 199 7 
HI1XA2SAS 199 7 

GIIXBASAS 2001 
GIIXAISAS 2001 
HIIXA2SAS 2001 

GIIX13ASAS 2005 
GIIXA ISAS 2005 
IUI XA2SAS 2005 

3: 
-...J 
I 

N 
o 

COIIPIIRISONS FOR PLfIIIT, COlUlIB~A FALLS 
II!:Atl CIlAIIGE III EIID OF PERIOU LOI'IS ,KCFS 

SEPT OCT NOV DEC JAil FEB 

B. O 4 . 6 4.5 4.3 B. l B. 4 
0 . 0 0.0 O. y 0.0 O.y 0 . 0 

- 0 . 1 0 . 0 - 0. 0 . 1 O. -0.1 

7 . 1 4.5 4.1 4 . 1 7.9 B.2 
- 0 . 1 0.0 0 . 0 0 . 0 0 . 0 0.0 

O.B 0 . 0 0.0 0 . 0 - 0 .2 -0.3 

7 . B 5 . 2 4.7 4.4 7.~ 7 . B 
- 0 . 4 O.y 0.0 0.0 O. 0.2 
0.3 -0. 0 . 0 0 .1 0.2 0 . 0 

6.8 4.7 
4'1 

4.1 B. O B.6 
- 0 . 7 0 . 0 o. 0 . 1 0 . 4 0 . 3 
-0. (. 0 . 0 O. 0.1 0 . 4 0 .3 

6.9 4 . 5 4.2 4.1 7.6 7.9 
- 0.7 0 . 0 O. y 0 . 0 0 . 0 0 . 1 
-0.4 0.0 O. 0.1 0.0 0 .2 

5 . 7 4.7 
4'f 4 . y 7 . 6 B .1 

-0.6 0.0 - 0 . - 0. 0 . 4 0 . 1 
-0.6 0 . 0 - 0 . 0 .0 0. 4 0 . 0 

tlllR APRI APR2 fili I' JUliE JULY AUGI AUG2 

7 . 3 7 . B 13 . 9 23 . 9 23.5 11. 2 6 . 1 4.6 
0.0 - 0 . 1 0.0 0 . 0 0 . 0 0 . 0 0 . 0 O. I 
0 . 1 0 . 0 0.2 O. I -0 . 2 - 0. I 0 . 1 0 . 2 

6 .9 7 . 0 15 .5 23 .4 £:3 . 2 II. 0 6 . 4 5.4 
0 . 0 0.0 0 . 1 0.0 0.0 0 . 0 -0 . 4 - 0 . 4 

-0.1 - 0 .2 0 . 0 0.0 - 0.1 0.0 - 0.2 -0 . 3 

7 . 0 B. 4 14.0 23 .2 23 . 0 10 . 3 6 . 5 5.6 
0 . 1 - 0 . 2 -0.1 0.0 0 . 1 0.1 - 0.4 - 0 . 6 
0 . 0 -0.5 -0.2 0.0 0 . 0 0 . 2 -0.2 -0.2 

7 . 4 B. l 12 . 7 22 . 4 26. 0 11. 3 6 . 6 5 . 2 
0.4 0 . 0 0.2 0 . 0 - 0 . I 0 . 0 -0.3 -0.2 
0 .1 -0.2 -0.2 O. I -0 . 1 0 . 1 -0 . 2 0.0 

6 .5 7. I 13 . 7 21.4 24.7 11 . 6 7 . 2 5.B 
0 . 3 0 . 1 0.2 0 . 0 0 . 0 0 . 1 -0 . 1 - 0 . 1 
0 .3 -0.3 -0.1 0 . 0 - 0 . 1 0.2 - 0.2 -0 .4 

6 . 6 7.1 14'f 22.3 23.4 10 . 6 6.3 5.! 0 . 1 0.0 O. 0 . 0 0 . 0 0 . 0 0 . 0 - 0 . 
0 . 1 0.0 O. 0 . 0 0 . 0 0.2 0 . 0 -0 .1 



YEAR STUDY 

!991 ~"XBAARO 
II XA IE03 

lI1XA2E03 

1993 AtIXBAARO 
EIIXAIE03 
IIIXA2E03 

1995 AtIXBAAIlO 
EIIXAIE03 
ltIXA2E03 

1997 ~ttXBAARO 
IIXA1E03 

HlXA2E03 

2001 A1IXBAAIlO 
EIIXAIE03 
111XA2E03 

2005 /11IXBAAI!o 
EIIXAIE03 
UlXA2E0 3 

YEAR STUDY 

1991 AtlXBAARO 
EIIXAI E03 
IHXA2EO?; 

19 93 A1IXB AARO 
EIIXAIE03 
lI1XA2EO?; 

1995 AIIXBAMlO 
EII XAIE03 
Il1 XA2EO?; 

1997 "'I>:EAARO 
EIIXAIE03 
llIXA2E03 

2001 Al1XBAARO 
El iXAIE03 
11IXA2E03 

2005 /lU;:C\ AA RO 
EII XAI E03 
IIIXA2E03 

:s: 
'I 
I 

N ..... 

TilE FRE~UEIICY OF FLOW5 LESS T~f1tl 4.5 KCf 5 (%) 
COIIPA IS0llS FOR ~'ROJECI I CO UI1I31A FALLS 

SEPT OCT 1I0V DEC JAil FEB 11f1R 

9 . 2 23 '1 46.2 47.7 35 . 4 26.2 26.2 
7.7 23. 46.2 46.2 ?;3.8 26.2 26 . 2 
7.7 29 .2 50 . 8 35.4 29 .2 24.6 23.1 

13.8 26.2 55.4 49 .2 36 . 9 20 . 0 20.0 
13.B 26 . 2 60 . 0 5 0 . B 36.9 20 . 0 21.! 
4.6 29.2 56.9 52.3 35.4 21.5 23. 

1° · 8 24 . 6 49.2 52.3 40 . 0 33 . B 36.9 
0.8 29 . 2 52 . 3 50.8 33.B 27.7 38.5 
6.2 26 . 2 49.2 46.2 3B.5 32.3 36 .9 

23 . 1 30.8 56.9 61.5 30.8 23 . I 23 . 1 
26.2 33.8 55 . <+ 55 . 4 2( •. 6 23.1 20.0 
16.9 33 . B 58.5 52.3 26.2 20 . 0 2~.1 

24.6 43 . 1 60.0 56.9 <+3.1 33 . 8 36 . 9 
21' 7 50.8 60. 0 5B . 5 ~iJ 30.B 29.2 
2 .5 41.5 55'<1 5B .5 27.7 30.B 

32.8 43.8 57.~ 65 . 6 35. 9 2B.l 35.9 
32 . B 43.B 56. 65 . 6 35.9 2B . I 3(, .4 
?;2 . B 43.8 57.B 65 . 6 35.9 28. I 3f •. 4 

THE FREQUEIICY OF H .mIS LESS TII/III 3.5 Kc:FS (% J 
CotlPARISOIIS FOR ~1l0JECTI COLUllBIA FALLS 

SEPT OCT tlOV DEC JAil FEB ttAR 

0 . 0 0.0 0 . 0 0 . 0 0 .0 1.5 1.5 
0 . 0 0.0 0 . 0 0.0 0 . 0 1.5 1.5 
0.0 0.0 0.0 0.0 0.0 1.5 3. 1 

0 . 0 0 . 0 0.0 0.0 0 . 0 1.5 1.5 
0 . 0 0 . 0 0.0 0 . 0 0.0 1.5 1.5 
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 
0 . 0 0 . 0 0.0 0.0 0.0 0.0 0 .0 
0.0 0 . 0 0.0 0.0 0 . 0 0.0 0.0 

0 . 0 0.0 0.0 0.0 0 . 0 1.5 1.5 
0.0 0.0 0.0 0 . 0 0.0 1.5 1.5 
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 
0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 
0 . 0 0.0 0.0 0 . 0 0 . 0 0 . 0 0. 0 

0.0 0 .0 0.0 0.0 0.0 1.6 1 . 6 
0 . 0 0.0 0.0 0.0 0.0 1.6 1. 6 
0.0 0.0 0.0 0.0 0.0 1.6 1.6 

APR! APR2 HAY JUliE J ULY AUG! f1U G2 

30 . 8 0 . 0 0 . 0 0 . 0 9 . 2 24 . 6 6 0 . 0 
30.8 0 . 0 0 . 0 0 . 0 9 .2 24. 6 53 . 5 
27 . 7 1.5 0. 0 0 . 0 9 . 2 21.5 56. 9 

23 . 1 6 . 2 0 . 0 0.0 10. B IB. 5 5 3 . 8 
23.1 6 . 2 0 .0 0 . 0 10 . B 23 . 1 6 0 . 0 
24.6 6 .2 0.0 0 .0 9 . 2 15.4 56.9 

24.6 3. I 0 . 0 0 . 0 0.0 16 . 9 44 . 6 
23.1 6 . 2 0 . 0 0.0 0 . 0 24.6 6 0 . 0 
26.2 6 . 2 0 .0 0.0 1.5 16.9 47. 7 

30.8 9 . 2 0. 0 0 . 0 ~ . 1 16 . 9 56. 9 
30.8 7 . 7 0 . 0 0.0 .1 21. 5 6 0 . 0 
29.2 9.2 0 . 0 0.0 3 . 1 12.3 52.3 

18 . 5 9.2 0.0 0 . 0 3.1 6.3 43 . 8 
16 . 9 9 . 2 0 . 0 0 . 0 

3 '1 6.3 4 3. 8 
24.6 9 . 2 0.0 0. 0 3 . 4.7 43 . B 

2B . I 4.7 0. 0 0 . 0 7 . B 23 . 4 60 . 9 
2B . l 4.7 0 .0 0 . 0 7 . B 23.<+ 60 . 9 
28. I 4.7 0.0 0 . 0 7 . B 21. 9 6 0 . 9 

APRl APR2 tlAY JUliE JULY AUG1 AUG2 

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

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

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

1.5 0 . 0 0 . 0 0. 0 0 . 0 0.0 0 . 0 
1.5 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 0 . 0 0 . 0 0 . 0 0.0 0 . 0 
0 . 0 0 . 0 0 .0 0 . 0 0 . 0 0 . 0 0 . 0 



STVO'l 'lEAR 

AIIXBAARO 1991 
EIIXAIE03 1991 
I1IXA2E03 1991 

AIIXBAARO 1993 
EII XAIE03 1993 
1I1XA2E03 19 93 

A1IXBAAI/o 1995 
EII X AIEO~ 1995 
lllXA2EO 1995 

AIIXBAARO 1997 
EII XAIE03 1997 
lIIXA2E03 1997 

AIIXBAARO 2001 
EIIXAIE03 2001 
I1IXA2E03 200 1 

AIIXBAARO Z005 
EIIXAIE03 Z005 
I1IXA2E03 2005 

3: 
-....J 
I 

N 
N 

COlIPARISOIIS FOR PLAIIT. COLlll1BIA FALLS 
IIEAII CHAIIGE IN EIID OF PERIOD FLOHS , KCFS 

SEPT ocr tlOV DEC JAN FEB 

8 . 0 4.6 4.5 4 . 3 8.1 8.4 
0 . 0 0.0 0.0 0 . 0 0.0 0 . 0 
0 . 1 0.0 -0.1 0.1 O. i! 0.0 

7 . 1 4.5 4.1 4.1 7.9 8 . 2 
- 0.1 0 . 0 0 . 0 0 . 0 0.0 0.0 

O. B 0.0 0.0 0 . 0 - O.? - 0.3 

7.8 5 . 2 4.7 4 . 4 7 . 9 7.9 
-0 . 4 O.y 0.0 0 . 0 O.~ 0.2 

0 . 3 -0 . 0 . 0 0 . 1 0.2 0.0 

6.7 4 . 7 
4'r 

4.1 8.0 8.6 
- 0 . 7 0 . 0 o. 0.1 0.4 0.3 
- 0.3 0.0 O. 0.1 0.4· 0.3 

6.8 4.6 4.2 4.1 7.6 7 . 9 
- 0 . 7 0.0 o.y 0.0 0 . 1 0.2 
-0 . 4 0 . 0 O. 0.0 0.0 0.3 

5.8 4 . 7 4.2 4.0 7.6 8.1 
0 . 0 0 . 0 0 . 0 0.0 0.0 0.0 
0 . 1 0 . 0 0.0 0 . 0 0.0 0.0 

11AR APRI APRZ IIA'l JUliE JUL'l AUGI AUG2 
7.3 7.7 13.9 23.9 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 0.1 -0 . 2 -0.1 0.0 0 .2 

6 . 9 7.0 15.6 23 . 4 23 . 2 11.0 6 . 4 5 . 4 
0 . 0 0 . 0 0 . 1 0 . 0 0 . 0 0 . 0 -0 . 4 -0 . 4 

-0 . 1 -0.2 0.0 0.0 - 0.1 0.0 - 0 . 2 -0.3 

7.0 8.2 1f t . a 23.2 23 . 1 10.3 6 . 5 5.6 
0 . 1 -0 . 2 - 0 .J 0 . 0 0 . 1 0 . 1 -O.lt -0.6 
0.0 -0.3 -0. 0.0 0 . 0 0 . 2 -0.2 -0.2 

7.4 8.0 12.7 22 . 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 7.2 13 . 7 21.4 24 . 7 11. 6 7.2 5.8 
0 . 4 0.1 0 . 1 0 . 0 - 0 . 1 0 .1 - 0.1 -0 . 1 
0.3 -0.3 -0.1 0 . 0 -0 . 1 0.2 - 0.1 -0.4 

6 . 6 7.0 14 . 2 22 . 3 Z3 . 4 10 . 6 6.3 5 . 1 
0.0 0.0 0 . 0 0 . 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 



STUDY YEAIl 

FMXl3AI1HL 1991 
FtIXAlIUlL 1991 
IMXA21111L 1991 

~11Xl3AI1I1L 1993 
I1XAlfllfL 1993 

IIIXA21lllL 1993 

FtIXl3AIUlL 1995 
FI1XAlfUiL 1995 
IIIXA2tuiL 1995 

FMXl3AI1HL 1997 
FI1XA lIUlL 1997 
IIIXA211HL 1997 

FIIXl3AIIIIL 2001 
FM:~AlIIIIL 2001 
IMXA21111L 2001 

FI1Xl3AI1I1L 2005 
FIIXAII11IL 2005 
IIIXA21UIL 2005 

YEAIl STUDY 

1991 FI1XSAIIIIL 
FIIXAIIIIIL 
II1XA21lllL 

1993 FIIXBMIlfL 
FIIXAII1I1L 
1I1XA21111L 

1995 FI1Xl3AIIIIL 
FI1XAlIlI lL 
IIIXA 21111 L 

1997 FI1XSMIlfL 
FIIXAlIlIlL 
IIIXA21111L 

2001 F11Xl3MIIIL 
FIiXAlIlIlL 
IIIXA2JIIIL 

2005 FI1X1JAIIIIL 

3: . 
-.l 
I 

N 
W 

FIIXA ltllfL 
IIIXA21111L 

CONPARISotlS FOil ~LAIfT I LIBBY 
lIfAIt CIIANGE III E ill OF PEIUUD FLOHS ,KCFS 

SEPT OCT NOIf DEC JAIl FEB MAR 

B.l 8 .2 15.4 22.6 19.4 16.5 5 . 9 
0.0 O.~ 0 . 0 0 . 1 0.0 -0.1 0 .0 

-0.1 O. 1.0 -0.6 0 .2 -0.5 -0.1 

8.1 8.1 15.6 22.4 IB.9 15.6 5 . 7 
0 . 0 0.0 0.0 0.0 0.0 0.0 0 . 0 
0.0 0 .0 0 . 9 -0.5 0.3 -0.2 -0.1 

7 .5 7.6 15.B 21.6 17.9 15.1 5 . B 
0.2 0.2 0.1 0.1 0.0 0.0 0.0 
0.2 0.2 0.9 -0.3 0.2 -0.4 -0.1 

7.4 7.7 15.2 23.4 IB.l 15 .8 5.5 
0.1 0.0 0.0 0.2 0.1 0.0 0 .0 
0.2 0.0 0.9 -0.4 0.3 -0.1 0.0 

B. l 7.3 14.9 23.B IB.4 15.5 5 . 3 
-0.4 -0.2 -0.1 0 .6 0 . 1 -0.1 0.0 
-0.2 0.0 0.6 0.0 0 . 4 -0.4 - 0.1 

7.6 7.3 14.~ 25.0 IB.6 14.9 5 . 5 
-0.3 - 0 .4 -0. 0.5 0.0 -0.1 0 . 0 
0.0 - 0 .2 0 .5 0.0 0.1 -0.3 0.0 

TilE FnEQUEI1CY OF FLOI-IS LESS Til All (. KCFS (r.) 
C0l1l'ARISOIIS FOR FROJEL'T I LIBBY 

SEPT OCT NOIf DEC JAil FEB MAil 

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

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 

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

APlll APIlZ IIAY JUliE JULY AUGI AUG;: 

4 .7 4.7 8 .6 7.5 13 . 3 10.5 7 . 6 
0.0 0 . 0 0.1 0 .0 0.0 0.0 0 . 0 

-0.2 0.0 0 .2 0.1 -0.2 - 0.1 0 . 1 

4.5 4.6 9.1 7.6 13 . 1 12 .0 8 . 2 
0 . 0 0.0 0 . 0 0.0 0 . 0 -0.9 -0 . 4 

- 0 . 1 0.0 0 .1 0.1 -0 . 3 -1. 0 -0.4 

4.4 4.7 B.5 7.3 12.4 12.3 B.5 
0 . 0 0 . 0 0 . 0 0.0 0.0 -0. 7 -0.4 
0.0 0 . 0 0.0 0.0 -0.3 -1. 0 -0.4 

4.6 4.9 B.2 7 . 5 13 .1 11.0 7.5 
0.0 0.0 0 .0 0 . 0 0 . 0 - 0.5 -0.2 

-0.2 0 . 0 O. I 0.0 -0.4 -0.7 -0. I 

4 .3 4.9 9. I 7.4 12.9 10 . 1 7.2 
0.0 0.0 O. I 0.1 0.0 -0.3 -0 . 1 
0.0 0.0 0 . 1 - 0.1 -0. 1 -0.4 -0.1 

4.4 4.5 B.6 7.0 12.B 10.1 7 .2 
0.0 0.0 0.2 0.2 0 .1 -0.3 - 0 .1 
0.0 - 0.1 0.1 0.0 -0.2 -0.4 -0.1 

APRI APIl2 IIAY JUliE JULY AUGI AUG2 

0.5 0.0 19 .5 16.5 7.0 0.0 0 . 0 
0.5 0.0 18.5 15 . 5 6.5 0.0 0 .0 
0.5 0.0 14 .5 14.0 9.0 0.0 0.0 

0 . 0 0 . 0 19.5 15.5 11 .0 0.0 0 . 0 
0 . 0 0.0 19.5 16 . 0 11 .0 , I 0.0 0 . 0 
0.0 0.0 16.5 15 . 5 14.5 0.0 0 . 0 

0 . 0 0 . 0 23.0 21.0 15.5 0 . 0 0 . 0 
0 . 0 0.0 22.5 20.5 15.0 0.0 0 . 0 
0.0 0 . 0 21.5 18.0 19.0 0 . 0 0 . 0 

0.5 0 . 0 22.5 13.5 11.0 0 . 0 0 . 0 
0.5 0.0 22.5 13.0 11 . 0 0.0 0 . 0 
0 . 0 0.0 20.5 15 . 0 15 . 5 0 . 0 0 . 0 

0 . 0 0.0 17. a 17.5 15 .5 0.0 0 . 0 
0.0 0 .0 15.0 15 . 0 17 . 0 0.0 0 . 0 
0.0 0.0 17.0 17.0 16.5 0.0 0.0 

0 . 0 0 .0 19 .5 19 .5 14 .5 0.0 0 . 0 
0 . 0 0.0 15.0 16 . 0 15.5 0.0 0.0 
0 . 0 0.0 17 . a 18 .5 18 .5 0.0 0.0 



STUDY YEflR 

EI1XBASIIL 1991 
EllXA I SilL J 991 
IllXA2SHL 1991 

EIIXBASIIL 1993 
EII XA ISIlL 1993 
IItXA2SlfL 1993 

EtlXBASHL 1995 
EIIXAISIfL 1995 
IItXA2SlfL 1995 

EtlXBASIfL 1997 
EltXAlSIfL 1997 
IItXA2SlfL 997 

EtlXBASltL 2001 
EllXAlSIfL 2001 
1I1XA2SHL 200 I 

EllXBASIfL 2005 
EllXAISIfL 2005 
II1XA2SHL 2005 

YEAR STUDY 

1991 EtlXBASilL 
EI1XAISIIL 
I11XA2SIIL 

1993 EltXBASIlL 
EllXAlSIlL 
111XA2SIIL 

1995 EItXBASIlL 
EIIXAISIIL 
1I1XA2SIIL 

1997 EI1XBASIIL 
EI1XAISIIL 
1I1XA2SIIL 

2001 EllXBASIlL 
EIIXAISIlL 
I1tXA2SIIL 

2005 EI1XBASIIL 

3: 
-...J 
I 

I\.J 
,f>. 

EI1XAlSIlL 
Il1XA2SIIL 

COI'IPARISotlS FOR PLAIIT I LIBBY 
II/:AII ctfAtIGE Itl EIID OF PI:.H LOD rLOHS ,r.CFS 

SEPT OCT IIOV DEC JAN FEB tlAR 

9 . 7 11. 7 17.2 17 . 3 19.2 15 . 7 5 . 8 
0.0 O.? 0 . 0 0.0 0.0 0 . 0 0 . 0 

- 0.3 O. 0.8 - 0.9 0.7 -0.1 0.0 

9.4 9.9 16.1 19.7 18.5 15.2 5.6 
0.0 0.0 -0.1 0.0 0.1 -0.1 0 . 0 
0 . 1 0.3 0.7 - 0.9 0 .3 0.0 0.0 

9.6 8.8 16 . 0 20.8 17.1 14.8 5.6 
- 0.5 -0. 1 0 . 1 0.3 0.4 0.0 0.1 
- 0.2 0.2 0.9 -0.7 0.7 - 0. I 0.0 

8.6 8.8 15 . 9 21.8 17.9 15.3 5 . 6 
- 0 . 2 -0.2 0.0 0 .3 0.0 0 . 0 0.0 
0.0 0.2 0.8 -0.6 0.3 0.0 0.0 

8 .6 8.1 15 . 7 21. 9 18.6 15 . 6 5.4 
-0.1 -0.3 0 . 0 0 . 2 0.2 0.0 0.0 
-0 . I 0 . 0 0.8 -0.3 0.4 -0.2 -0.1 

8.2 7.9 15.2 22.8 18.3 14 . 6 5.6 
- 0.2 -0.3 0.0 0 .3 0.1 - 0.2 0.0 
0.0 -0. I 1.0 -0.5 0.5 - 0.2 0.0 

TilE FREQUEIICY OF FLOI'IS LESS THAll 4 KCFS (% I 
COIIPAlllSUIIS FOR PllOJECT I LIBBY 

SEPT OCT IIOV DEC JAIl FEB 11AR 

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 0.5 

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 0.5 
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 0.5 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 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 

APR 1 APR2 tIllY JUliE JULY AUGI AUG2 
4.6 4 . 7 8.5 7 .6 13.1 10.0 7.4 0 . 0 0 .0 0.0 0.0 0 . 0 0.0 0 . 0 0.0 0 . 0 -0. 1 -0.2 -0.2 -0.1 0 . 0 

4.5 4 . 6 9 . 1 7.9 12.9 10 . 7 7 . 6 0.0 0.0 0 . 0 0 . 1 0.0 -0.3 - 0 .2 
0.0 0 . 0 -0. I -0.2 -0.2 -0.6 -0.2 

4.6 4.7 8.3 7 . 4 12.3 10.4 7 . 4 -0. I 0.0 0.2 0.0 0 . 0 - 0 . 3 - 0. I -0. I 0.0 0 . 0 - 0. I -0.2 - 0 . 8 - 0 .2 

4.7 5.0 8.1 7 . 4 12.4 10 . 7 7.5 0.0 0 . 0 O. I 0.2 0.0 -0.2 - 0 . I 0.0 -0. I O. I O. I 0.0 - 0 . 9 -0.3 

4.5 4.9 9. I 7.3 12.9 10.3 7 . 4 -0. 1 0.0 O. I 0.0 0 . 0 -0.3 -0.1 -0.2 0 . 0 0 . 0 0 . 0 -0.2 -0.5 - 0 .2 

4 . 5 4.4 8.6 7.4 13 . 2 10.2 7.2 0 . 0 0 . 0 0.2 O. I 0.0 -0.2 -0. I -0.1 0.0 O. I - 0.2 -0.2 -0.5 -0. I 

APRI APR2 IIAY JUliE JULY AUGI AUG2 

0 . 5 0.0 19 . 0 15 . 0 12.0 0.0 0.0 
0.5 0.0 18 . 5 15 . 0 12. 0 0 . 0 0 . 0 
0.5 0.0 20. 0 17.0 12.0 0.0 0.0 

0.0 0 . 0 17.0 11.0 10.0 0.0 0 . 0 
0 . 0 0 . 0 15.5 10.5 10 .0 0 . 0 0 . 0 
0.0 0 .0 19.0 14 .5 13 .0 ' '0 . 0 0 . 0 

0 . 0 0 . 0 24.0 19 . 0 18.0 0 . 0 0 . 0 
0 . 0 0.0 ZO.5 20.0 18.5 0 . 0 0 . 0 
0.0 0.0 25.5 2 1 .0 17.5 0.0 0.0 

1.0 0.0 23.0 15.5 19.0 0 . 0 0 . 0 
0.5 0 . 0 21.5 14.0 18.5 0.0 0 . 0 
0.0 0 . 0 21.5 16.5 19.0 0 . 0 0 . 0 

0 . 0 0.0 ,0.0 17.0 15.5 0 . 0 0.0 
0 . 0 0.0 16.5 16.5 1(+.5 0 . 0 0.0 
0.0 0.0 17.0 16.0 17.0 0.0 0 . 0 

0.0 0 . 0 19.5 12.5 12 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 15 . 0 10.0 12 . 5 0.0 0 . 0 
0.0 0 . 0 17 . 0 14.5 13.5 0 .0 0 . 0 



STUDY YEAR 

EtIXBAADC 1991 
EIIXAIAVC 1991 

HlXBAADC 1993 
I:IIXAIMlC 1993 

EIIXBAADC 1995 
EIIXAIADC 1995 

EIIXBAADC 1997 
EllXAIADC 1997 

EIIXBAADC 2001 
EIIXAIADC 2001 

HlXBAADC 2005 
EllXAIADC 2005 

YEAR STUDY 

1991 EIIXBAADC 
EIIXAIAVC 

1993 HlXBAADC 
EIIXAIAVC 

1995 EIIXBA ADC 
EIIXAIADC 

1997 HlXBAAnc 
EIIXAIAVC 

2001 HlXBAAnC 
EIIXAIAVC 

2005 HlXBAADC 

3: . 
--I 
I 

N 
V1 

HlXAIAVC 

COlfPARISONS FOR PLAIIT. lINIY 
liE AU CIIAtlGE III END OF PElnUD FLOHS,KCFS 

SEPT ocr tlOV DEC JAIl FEB HAR 

9.6 11. 7 17.2 17.2 19'1 15 .8 5 . 7 
0 .0 0 . 0 0.0 0.0 -0. 0.0 0.0 

9.4 10 . 1 16 · f 19.5 18.5 ~li:i 5.6 
0.0 0.0 -0. 0.0 0.1 0.0 

9.7 B.8 16.0 20.8 17.2 14.B 5.6 
- 0 .5 0.0 0.1 0.3 0.1 0 .0 0. 0 

8.7 9.1 16 . 0 21.4 17 . 9 15 . 4 5.6 
-0.2 -0.1 0 .0 0.2 0.0 0.0 0.0 

B.B 8.1 15.{ 21.8 18.5 15.4 5.4 
-0.3 - 0.1 -0. 0.3 0.2 0. 0 0.0 

B. 2 7.9 15.2 2'l .. 7 18 . 4 14 . 8 5.6 
- 0 .2 -0.3 0.0 0.3 0.0 -0.1 0. 0 

THE FREQUEIICY OF FLOHS LESS THAll 4 KCFS (%1 
COIIPARISOIlS FOR PROJECT. LIBBY 

SEPT ocr tlOV DEC JAil FEB HAR 

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

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

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

APRI APR2 HAY JUliE JULY AUG I AUG 2 
4.5 4.7 8 .5 7 . 6 13 . 0 10 . 1 7 . 4 0 .0 0.0 0 .0 0.0 0. 0 0 . 0 0 . 0 

4 . 6 4.6 8 . 9 7 . B 12.9 10.7 7 . 5 
0 .0 0 . 0 0.0 0. 0 0 . 0 - 0 .2 -0.1 

4.6 4 . 8 B.3 7.3 12. 4 10 . 9 7.7 
0. 0 0.0 0.1 0 .1 0 . 0 - 0 . 4 - 0 .2 

4.{ 5. 0 8 . 0 7 . 3 12 . 4 11. 0 7 . 7 
-0. 0.0 0. 1 0. 1 0 . 0 - 0. 3 - 0 . 2 

4.4 4.9 9 . 1 7.3 12. 9 10 . 3 7.4 -0. 1 0. 0 0. 1 0 .1 0 . 0 - 0 .2 - 0 . 1 

4. 4 4.4 B. 6 7 . 3 13. 2 10 . 3 7 . 1 
0 . 0 0. 0 0 .2 0 . 1 0 . 1 - 0.2 - 0 . 1 

APRI APR2 HAY JUliE JU LY AUG I AUG2 

0. 0 0. 0 19. 0 I{L 5 12. 5 0 . 0 0 . 0 
0 . 0 0. 0 19. 0 1{ .. 5 12 .0 0 . 0 0 . 0 

0 . 0 0 . 0 20. 0 12.5 9.5 0 . 0 0 . 0 
0 . 0 0 . 0 19 .0 13. 0 11 . 0 0 . 0 0 . 0 

0 . 0 0. 0 24.5 19. 0 16. 5 0 . 0 0 . 0 
0 . 0 0 .0 23. 0 19. 0 16 . 5 0 . 0 0 . 0 

I. a 0. 0 25.5 16. 0 18 . 0 g.o 0 . 0 
1.0 0. 0 23.5 15. 0 17. 5 . 0 0.0 

0.0 0 . 0 19 . 5 17.0 15. 5 0 . 0 0.0 
0.0 0 . 0 16 . 0 17.0 15. 0 0 . 0 0 . 0 

0.0 0 . 0 20.5 12.5 10 . 5 0 . 0 0 . 0 
0 . 0 0 . 0 17. 0 10. 0 10 . 0 0 . 0 0.0 



STUDY 'tEAR 

GllX13ASAS 1991 
GIIXAISAS 19?1 
1II1XA2SAS 1991 

GtlXBASAS 1993 
GIIXAISAS 1995 
1H1XA2SAS 1993 

GllXBASAS 1995 
GllXAISAS 19 95 
HIIXA2SAS 19 95 

GIIXBASAS 1997 
GIIXAISAS 1997 
HIIXA2SAS 997 

GJ-IXBASAS 2001 
GIIXAISAS 2001 
IIlIXA2SAS 200) 

GIIXBASAS 2005 
GIIXAISAS 2005 
HIIXA2SAS 2005 

YEAR STUDY 

1991 GlIXBASAS 
GllXAIS AS 
IlllXA2SAS 

1993 GIIXBASAS 
GIIXAISAS 
HIIXA2SAS 

1995 GIIXBASAS 
GIIXAISAS 
1H1XA2SAS 

1997 GIIXBASAS 
GIIXAISAS 
III1XA2SAS 

2001 GIIXBASAS 
GIIXAISAS 
HIIXA2SAS 

2005 GIIXBASAS 

:s: . 
-...J 
I 

IV 
0'1 

GIIXAISAS 
1l11XA2SAS 

COl1PARISOIIS FOR PLAIIT. LIN3Y 
IIEAII CIIAlIGE IN EIID OF PElllOD FLOI'lS,KCFS 

SEPT OCT HOV DEC JAN FEB liAR 

9.6 II. 7 17.2 17.2 19.3 15.8 5.7 
0 . 0 0.0 0 .0 0 . 0 0.0 0.0 0.0 

-0.2 0.2 0.5 -0 . 0 0.7 - 0. I 0.0 

9JI 10.} 16. I 19.5 18 . 6 15.3 5 .6 
0 . 0 -0. -0. I 0 . 0 0.1 0.0 0.0 
O. I 0 . 2 0.7 -0.7 0.3 -0. I 0 . 0 

9.6 8 . ! 16.0 20.8 17. I 14.8 5.6 
- 0 . 5 -0. O. I 0.2 0.3 0.0 0.0 
- 0 .3 o. 0.9 -0.7 0.7 -0 .2 0.0 

8 . 7 9.1 16.1 21.4 17.9 15.3 5.6 
- 0 .2 -O·f 0.0 0.4 0 . 0 0.1 0.0 

0 .0 O. 0.7 -0.4 0.4 0.0 0.0 

8.8 8 . 0 15·r 21.8 18.5 15.4 5 . 4 
- 0 .3 - 0.2 -0. 0 .4 0.2 0.1 0.0 
-0.2 0.2 0.8 -OJI 0.4 -0. I 0.0 

8 . I 7.9 15.1 22.8 18 . 4 14.8 5.6 
- 0.2 -0.3 0.0 0.3 0.1 -0.2 0 .0 
0.0 -0.1 1.0 -0.5 0.4 -0.2 0.0 

TilE FREQUEIlCY OF FLQIoIS LESS THAll 4 KCFS «Z) 
C0I1PARISOUS FOR PROJECT. LIBBY 

SEPT OCT tlOV DEC JAN FEB 11AR 

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

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

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

APRI APR 2 IIA Y JUliE J ULY AUGI AUG2 

4.5 4.7 8.5 7.6 13.1 10. I 7 . 3 
0.0 0 .0 0.0 0 . 0 0 . 0 - 0. I 0.0 
0.0 0.0 - 0. I - O.t: - 0 .2 - 0.2 O. I 

4 . 5 (1.6 9.0 7.8 12 .9 10 . 8 7.5 
0 . 0 0 . 0 0 .0 0.0 0 . 0 - 0.3 -0.2 
0.0 0.0 0 . 0 - 0.2 -0.2 -0.6 -0.1 

4.6 4 . 8 8.3 7.3 12 . 4 10.9 7.7 
- 0 . I 0 . 0 0 .2 O. ) 0 . 0 - 0 . 5 - 0 .3 
-0. I 0.0 0 .0 -0. I -0.2 -0.9 -0.2 

4.7 5.0 8.0 7.2 12.4 11.1 7 . 7 
-0. I 0.0 O. I O. I O. I -0.4 -0.2 
-0. I 0.0 O. I 0.0 0.0 -0.9 -0.3 

4.5 4 . 9 9 . ) 7.3 12.9 10 . 4 7 . 5 
- 0 . ) 0 . 0 o. ) 0 .0 0 . 0 - 0 . 3 -0. I 
-0. ) 0.0 0 .0 -0.2 -0.2 -0.5 -0.2 

4.4 4.4 8.6 7.4 13.2 10 . 3 7 . 2 
0.0 0 . 0 0 .2 O. I 0 . 0 -0.2 -0. I 
0.0 0.0 0.0 -0.1 -0.2 -0.5 - 0. I 

APRI APRZ tlAY JUliE JULY AUGI AUGZ 

0.0 0 . 0 18 .5 14.5 12 . 0 0.0 0 . 0 
0 . 0 0.0 19 .0 14 . 5 12 . 0 0.0 0 . 0 
0 .0 0.0 20.0 17.5 14 . 0 0.0 0 .0 

0 . 0 0 . 0 19 . 0 12.5 10 . 5 0.0 0 .0 
0 . 0 0 . 0 19 . 0 IZ.O 10 . 5 0.0 0.0 
0 . 0 0.0 19.5 16.0 14 . 5 ! 0 .0 0.0 

0 . 0 0 . 0 2" . 5 19 . 0 16 . 5 0 . 0 0 . 0 
0.0 0.0 22.0 19 . 0 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 25 .0 ) ' .. 5 16.5 0.0 0 . 0 
0.0 0 . 0 22.0 17.5 19 . 0 0.0 0 . 0 

0.0 0 . 0 19 . 5 16 . 0 15 . 0 0.0 0 . 0 
0 . 0 0 . 0 17 .0 16 . 0 15 . 0 0.0 0 . 0 
0.0 0.0 18 .5 18 . 0 16 . 5 0.0 0 . 0 

0 . 0 0 . 0 20.0 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 



STUDY YEAR 

MIXBAARO 1991 
EIIXAIE03 1991 
I1tXA2E03 1991 

AtfXl3AARO 1993 
EIIXAIE03 1993 
IIIXA2E03 993 

MIXBAARO 1995 
ElfXAIE03 {995 
IllXA2E03 995 

AIIXBAflRO 199 7 
EIIXAIE03 1997 
ItlXA2E03 1997 

AJlXl3AARO ZOOI 
EIIXAIEO~ 2001 
I1fXA2E03 2001 

AIIXl3AARO 2005 
ElfXAIE03 2005 
IIIXA2E03 2005 

YEAR STUDY 

1991 A11X8AARO 
EIIXA1E03 
IIIXA2E03 

1993 AMX13AARO 
EIIXAIE03 
IIIXA2E03 

1995 MIXBAARO 
EII XAIE03 
IIIXA2E03 

1997 AI1X8AARO 
EIfXA 1 EO 3 
I1t XA2E03 

2001 A11XBAARO 
EtlXAIE03 
II1XA2E03 

ZOOS AIIXBAARO 

~ . 
-.) 

I 
N 
-.) 

ElfXA1E03 
IlfXA 2E03 

COlfPARISOIIS FOR PLANT I LIBBY 
IfEAIi CIIAIIGE IN ElID OF PERIOD FLOHS, KCFS 

SEPT OCT NOV DEC JAIl FEB MAR 

9.6 11. 7 17 . 2 17.2 19.4 15.8 5. 7 
0 . 0 0.0 0.0 0.0 0.0 0. 0 0. 0 

-0.2 0.3 0.6 -0.7 0.6 - 0 .1 0.0 

9.4 10. 1 16 '1 19.5 18.6 15.3 5.6 
0 . 0 - 0.1 -0 . 0.0 D.! 0.0 0. 0 
O. I 0.2 0.7 -0.7 O. 0.0 0.0 

9 . 6 6.6 16 . 0 20.8 17.2 14.7 5.6 
-0 . 5 - 0.1 0 . 1 0.2 0.3 O.~ 0.0 
- 0 . 2 0.3 0.9 -0.7 0.7 -0. 0.0 

8 . 7 9.1 16.1 21.4 17 . 9 15.4 5.6 
-O.Z -O.Z 0.0 0 . 4 0.0 0.1 0 . 0 
0.0 0.2 0.6 -0.5 0.4 0.0 0.0 

8 . 8 6.0 15·r 21.8 18 . 5 15.4 5.4 
-0 . 3 -0 . 2 -0. 0.4 0.2 0. 1 0 .0 
-0 . 2 0.2 0.8 -0.4 0.4 -0.1 -0. I 

8 . 1 7.9 15.1 22.8 18.4 14 . 8 5.6 
0 . 0 0 . 0 0.0 0.0 0.0 0.0 0.0 
0 . 0 0.1 0.1 -0.1 0.1 -0. I 0.0 

THE FREQUEtlCY OF FLOW, LE3S THAll 4 KCFS (Z) 
COlIPAllISOIIS FOR PROJECT I LIBBY 

SE PT OCT NOV DEC JAil FEB HAR 

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

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

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

AP RI AP R2 11 AY JUliE JULY AUGI AUG2 

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

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 . 3 - 0.2 
0 . 0 0 .0 0.0 - 0 .2 - 0 .2 - 0.6 - 0. I 

4.6 4. 8 8.3 7.3 12. 4 10 .9 7 . 7 
-0.1 0 .0 0.2 0.1 0. 0 - 0 . 5 - 0 . 3 
0.0 0 . 0 0.0 -0 . I -0.2 -0. 9 - 0 .2 

4. 7 5. 0 8 . 0 7 . 3 12 . 4 11 . 0 7. 6 
- 0 .1 0 . 0 0 .1 0. 1 0. 1 - 0 . 4 -0 . 2 
-0.1 0 . 0 O. I 0.0 0 .0 - 0 . 9 - 0 .3 

4. 4 4.9 9.1 7.3 12. 9 10 . 3 7.4 
- 0 . I 0. 0 0 . 1 0. 0 0. 0 - 0 . 3 -0. I 
- 0 . 1 0.0 0 . 0 -0. 1 -0.2 - 0 . 5 -0.2 

4 .4 (t.4 8 .6 7. 3 13.2 10 . 3 7.1 
0 .0 0. 0 0 . 0 0 .0 0. 0 0 . 0 0 . 0 
0. 0 0.0 0 . 0 0 .0 0. 0 0. 0 0 . 0 

APRI APRZ IfAY JUliE JU LY AUGI AUGZ 

0.0 0.0 18.5 14.5 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 18. 0 14. 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 12.5 10 . 5 '0 . I) 0 . 0 
0.0 0.0 19.0 IS.5 14. 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 2 1 . S 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 14. 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 1 7. 0 1 7. 5 15 . 0 0.0 0 . 0 
0 . 0 0 . 0 18.S 18 . 0 1 7 .0 0 . 0 0 . 0 

0 . 0 0 . 0 20 .5 12. 5 10 . 0 0 . 0 0.0 
0 . 0 0 . 0 20 .5 12 .5 10 . 0 0 . 0 0 . 0 
0.0 0 . 0 20 . 0 12.5 10 . 0 0 . 0 0.0 
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APPENDIX M 
Part 8 

Anadromous Fish 

Water Budget/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 M, Part 1 & 2. 

Overgeneration Spill 

Overgeneration spill tables can be found in Appendix M, Part 3.G. 

Survival 

The relative change in mean survival for the contract years 1991, 1993, 1995, 
1997, 2001, and 2005. (The dif ference 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. 

M.8-l 



STUDY KEY 

FMXBANHL - No Action Alternative with high Pacific Northwest loads (also 
referred to as base case on some tables). 

FMXAlNHL - Proposed Alternative used as an opportunity resource with high 
Pacific Northwest loads . 

IMXA2NHL - Proposed Alternative used as a firm resource with high Pacific 
Northwest loads. 

EMXBASHL - No Action Alternative with high Pacific Southwest loads and high 
gas prices (also referred to as base case on some tables). 

EMXAISHL - Proposed Alternative used as an opportunity resource with high 
Pacific Southwest loads and high gas prices. 

IMXA2SHL - Proposed Alternative used .as a firm resource with high Pacific 
Southwest loads and high gas prices. 

SMXBAADC - No Action Alternative using the alternative dispatch criteria (also 
referred to as base case on some tables). 

EMXAIADC - Proposed Alternative used as an opportunity resource using the 
alternative dispatch criteria. 

GMXBASAS - No Action Alternative with the signed Spill Agreement (also 
referred to as base case on some tables). 

GMXAISAS - Proposed Alternative used as an opportunity resource with the 
signed Spill Agreement. 

HMXA2SAS - Proposed Alternative used as a firm resource with the signed Spill 
Agreement. 

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

EMXAlE03 - Proposed Alternative used as an opportunity resource expiring in 
the year 2003 (shows end effects). 

IMXA2E03 - Proposed Alternative used as a firm resourc e expiring in the year 
2003 (shows end effects). 

M.8-2 
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OPPORTUNITY STORAGE 

PNW HIGH LOADS 

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

Base study: FMXBANHL: 
Incr study: FMXA1NHL: 
Difference = (Incr Study) 
Number of Games: 200 

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

BPAHYSUM Summary 
PNW HIGH LOAD 
PNW HIGH LOAD 

Date: 
Date: 

22-JUN-89 17:16:29 
23-JUN-89 01:46:58 

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

1989 200 34 34 0 0 1 0 1 0 0 4 4 0 
1990 200 34 34 0 1 2 1 2 0 0 6 6 0 

200 42 42 0 0 1 0 1 0 0 3 3 1991 0 
1992 200 35 35 0 1 1 0 2 -1 1 3 3 0 
1993 200 38 38 0 0 3 0 2 0 -1 6 6 0 
1994 200 37 37 0 1 1 0 2 -1 1 10 10 0 
1995 2 00 38 38 0 0 0 0 1 0 1 5 5 0 
1996 200 32 32 0 0 0 0 1 0 1 3 3 0 
1997 20 0 37 37 0 0 0 0 0 0 0 6 6 0 
1998 200 43 43 0 0 0 0 0 0 0 5 5 0 
1999 200 30 30 0 0 0 0 0 0 0 9 9 0 
2000 200 41 41 0 1 0 0 0 -1 0 1 1 0 
2001 200 45 45 0 0 0 0 0 0 0 3 3 0 
2002 200 33 33 0 1 0 1 1 0 1 6 6 0 
2003 200 40 40 0 1 0 0 1 -1 1 4 4 0 
2004 200 40 40 0 2 0 0 0 -2 0 2 2 0 
2005 200 31 31 0 1 0 0 0 -1 0 7 7 0 
2006 200 36 36 0 1 0 0 0 -1 0 2 2 0 
2007 200 23 23 0 0 0 0 0 0 0 6 6 0 
2008 200 49 49 0 0 0 0 0 0 0 4 3 -1 



OPPORTUNITY STORAGE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: FMXAINHL : NTS : TE3AC : 2.5 MAF PNW HIGH LOAD Date: 23-JUN-89 01:46:58 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
All Water Years 
********************************************************************************* * ************************************************* 

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

Priest Rapids Dis c harge 
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 

1989 200 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
::s: 1990 200 0 0 0 1 0 0 0 0 0 0 0 3 0 0 0 -1 0 3 . 

1991 200 0 0 1 0 1 1 0 0 0 0 1 1 0 0 -1 0 0 0 
CO 
I 1992 200 1 0 1 5 2 2 1 0 1 3 2 1 0 0 0 -2 0 -1 

""" 1993 200 0 0 0 4 0 2 0 0 0 3 0 2 0 0 0 -1 0 0 
1994 200 0 0 1 3 2 2 0 0 1 3 2 1 0 0 0 0 0 -1 
1995 200 0 0 1 3 0 3 0 0 1 4 0 3 0 0 0 1 0 0 
1996 200 0 0 0 2 0 2 0 0 0 2 0 0 0 0 0 0 0 -2 
1997 200 0 0 2 2 2 1 0 0 2 2 1 0 0 0 0 0 -1 -1 
1998 200 0 0 3 6 0 2 0 0 2 5 0 2 0 0 -1 -1 0 0 
1999 200 0 0 4 5 4 7 0 0 4 3 5 7 0 0 0 - 2 1 0 
2000 200 0 0 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 
2001 200 0 0 2 3 0 2 1 0 0 3 0 2 1 0 -2 0 0 0 
2002 200 0 0 4 6 0 3 0 0 1 4 0 3 0 0 -3 -2 0 0 
2003 200 0 0 1 2 0 1 0 0 0 3 0 1 0 0 -1 1 0 0 
2004 200 0 0 0 5 0 2 0 0 0 7 0 1 0 0 0 2 0 -1 
2005 200 0 0 0 1 0 2 0 0 0 1 0 2 0 0 0 0 0 0 
2006 200 0 0 4 6 0 0 0 0 1 5 0 0 0 0 -3 -1 0 0 
2007 200 0 0 2 5 0 2 0 0 1 4 0 0 0 0 -1 -1 0 -2 
2008 200 0 0 1 5 1 3 0 0 1 5 1 1 0 0 0 0 0 -2 
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OPPORTUNITY STORAGE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL: 
Incr study: EMXA1SHL: 
Difference = (Incr Study) 
Number of Games: 200 

NTS : TE3AC : 1.0 
NTS : TE3AC : 2.5 
- (Base study) 

BPAHYSUM Summary 
MAF PSW HI LOAD W/HI GAS 
MAF PSW HIGH LOAD W/HIGH G 

Date: 
Date: 

17-JUN-89 06:46:11 
17-JUN-89 13:27:50 

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 Nov Oct Nov Oct Nov May May May 

1989 200 34 34 0 9 11 9 11 0 0 4 4 0 

200 34 34 0 6 12 6 12 0 0 6 1990 6 0 

1991 200 42 42 0 10 11 8 11 -2 0 3 3 0 

1992 200 35 35 0 7 2 7 2 0 0 3 3 0 

1993 200 38 38 0 6 9 4 6 -2 -3 6 6 0 

1994 200 37 37 0 3 2 0 1 -3 -1 8 8 0 

1995 200 38 38 0 0 1 0 0 0 -1 5 5 0 

1996 200 32 32 0 0 0 0 0 0 0 3 3 0 

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

1998 200 43 43 0 7 7 2 2 -5 -5 6 6 0 

1999 200 30 30 0 3 1 0 0 -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 1 -1 -1 3 3 0 

2002 200 33 33 0 5 7 3 5 -2 -2 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 1 -1 -1 2 2 0 

2007 200 23 23 0 0 0 0 0 0 0 7 7 0 

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



OPPORTUNITY STORAGE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1. 0 MAF PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr study: EMXA1SHL : NTS : TE3AC : 2.5 MAF PSW HIGH LOAD W/HIGH G Date: 17-JUN-89 13:27:50 

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 Ap1 Ap2 Dec Jan Feb Mar Ap1 Ap2 Dec Jan Feb Mar Ap1 Ap2 

1989 200 0 0 5 1 0 0 0 0 5 1 0 0 0 0 0 0 0 0 
8: 1990 200 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 . 
co 1991 200 0 0 0 2 1 2 0 0 0 0 1 2 0 0 0 -2 0 0 
I 1992 200 0 0 3 3 1 1 0 0 3 2 1 1 0 0 0 -1 0 0 

(J"I 
1993 200 0 0 0 4 0 0 0 0 0 3 0 0 0 0 0 -1 0 0 
1994 200 0 0 5 3 3 1 0 0 4 4 3 1 0 0 -1 1 0 0 
1995 200 0 0 7 4 2 0 0 0 5 2 1 0 0 0 -2 -2 -1 0 
1996 200 0 0 1 1 0 0 1 0 0 1 0 0 1 0 - 1 0 0 0 
1997 200 0 0 2 3 2 1 0 0 2 3 1 1 0 0 0 0 -1 0 
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 6 4 3 0 1 2 6 4 3 0 0 -2 0 0 0 
2000 200 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 -2 0 0 
2001 200 1 0 2 2 0 0 0 0 1 1 0 0 -1 0 -1 -1 0 0 
2002 200 0 0 1 2 1 1 0 0 0 1 1 1 0 0 - 1 -1 0 0 
2003 200 0 0 2 5 0 1 0 0 1 3 0 0 0 0 -1 -2 0 -1 
2004 200 0 0 1 3 0 2 0 0 0 1 0 0 0 0 -1 -2 0 -2 
2005 200 1 0 2 0 0 2 0 0 0 0 0 0 -1 0 -2 0 0 -2 
2006 200 0 0 1 7 0 2 0 0 0 4 0 0 0 0 -1 -3 0 - 2 
2007 200 0 0 0 4 0 5 0 0 0 4 0 0 0 0 0 0 0 - 5 
2008 200 0 0 1 2 1 5 0 0 0 1 1 1 0 0 - 1 -1 0 -4 
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OPPORTUNITY STORAGE 

AL TERN ATIVE DISPATCH CRITERIA 

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

Base study: EMXBAADC:NTS:TE3AC:1.0 MAF: 
Iner study: EMXA1ADC:NTS:TE3AC:2.5 MAF 
Difference = (Incr study) - (Base study) 
Number of Games: 200 

BPAHYSUM Summary 
ALTER DISPATCHING CRITIA 
: ALTER DISPATCHING CRITERIA 

Date: 
Date: 

7-JUN-89 18:09:01 
7-JUN- 89 22: 23:05 

All Water Years 
****************************************************** *******************************~*.******************** ***** ********** * ******** 

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

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

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

(Base) (Iner) (Diff) (Base) (Iner ) (Diff) (Base) (Iner) (Diff) 

Year Num May May May Oct Nov Oct Nov Oct Nov May May May 

1989 200 34 34 0 1 5 1 5 0 0 4 4 0 

1990 200 34 34 0 3 11 3 11 0 0 6 6 0 
42 42 0 8 15 4 12 -4 -3 2 1991 200 2 0 

1992 2.00 35 35 0 6 7 5 8 -1 1 3 3 0 

1993 200 38 38 0 4 11 3 9 -1 -2 6 6 0 

1994 200 37 37 0 2 2 0 4 -2 2 8 8 0 

19 95 200 38 38 0 0 0 0 0 0 0 5 5 0 

1996 200 32 32 0 0 0 0 1 0 1 4 4 0 

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

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

1999 200 30 30 0 3 1 0 1 -3 0 9 9 0 

2000 200 41 41 0 0 0 0 3 0 3 1 1 0 

2001 200 45 45 0 1 2 0 7 -1 5 3 3 0 

2002 200 33 33 0 5 · 7 2 6 -3 -1 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 5 -1 5 7 7 0 

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

2007 200 23 23 0 0 0 0 4 0 4 8 8 0 

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



OPPORTUNITY STORAGE 

ALTERNATIVE DISPATCH CRITERIA 

*********************************************************************************************************************************** 
BPAHYSUM Sununary 

Base study: EMXBAADC:NTS:TE3AC:1.0 MAF: ALTER DISPATCHING CRITIA Date: 7-JUN-89 18:09:01 
Incr study: EMXA1ADC:NTS:TE3AC:2.5 MAF : ALTER DISPATCHING CRITERIA Date: 7-JUN-89 22:23:05 
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 

3: 1989 200 0 0 4 2 0 0 0 0 4 .' 2 0 0 0 0 0 0 0 0 . 1990 200 0 0 4 2 0 0 0 0 0 0 0 0 0 0 -4 -2 0 0 
CO 1991 200 0 0 4 5 0 0 0 0 1 3 0 0 0 0 -3 -2 0 0 
1 

CO 1992 200 0 0 4 3 1 3 0 0 4 4 1 3 0 0 0 1 0 0 
1993 200 0 0 1 3 0 0 0 0 1 3 0 0 0 0 0 0 0 0 
1994 200 0 0 5 4 3 1 0 0 6 4 3 1 0 0 1 0 0 0 
1995 200 0 0 5 4 2 0 0 0 7 3 1 0 0 0 2 -1 -1 0 
1996 200 1 0 0 2 0 0 2 0 0 2 0 0 1 0 0 0 0 0 
1997 200 0 0 1 5 2 2 0 0 1 4 2 0 0 0 0 -1 0 -2 
1998 200 0 0 3 4 1 0 0 0 1 2 1 0 0 0 -2 -2 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 1 0 0 0 0 0 -2 0 0 
2001 200 1 0 2 2 0 0 0 0 1 1 0 0 -1 0 -1 -1 0 0 
2002 200 0 0 1 2 1 1 0 0 0 1 1 1 0 0 -1 -1 0 0 
2003 200 0 0 3 5 0 1 0 0 1 5 0 1 0 0 -2 0 0 0 
2004 200 0 0 1 3 0 1 0 0 0 2 0 0 0 0 -1 -1 0 -1 
2005 200 0 0 1 0 0 1 0 0 0 0 0 0 0 0 -1 0 0 -1 
2006 200 0 0 2 4 0 1 0 0 0 3 0 0 0 0 -2 -1 0 -1 
2007 200 0 0 1 4 0 4 0 0 1 3 1 1 0 0 0 -1 1 -3 
2008 200 0 0 1 2 2 4 0 0 0 1 1 2 0 0 -1 -1 -1 -2 
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OPPORTUNITY STORAGE 

SPILL AGREEMENT SIGNED 

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

Base Study: GMXBASAS 
Incr Study: GMXA1SAS 
Difference = (Incr study) 
Number of Games: 200 

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

BPAHYSUM Summary 
SPILL AGREEMENT SIGNED 
SPILL AGREEMENT SIGNED 

Date: 
Date: 

23-JUN-89 17:00:59 
26-JUN-89 19:00:23 

Ali 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) (Bas e ) (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 5 11 5 11 0 0 6 6 0 

1991 200 42 42 0 9 13 8 9 -1 -4 2 2 0 

1992 200 35 35 0 7 5 7 5 0 0 3 3 0 

1993 200 38 38 0 7 10 3 8 -4 -2 7 7 0 

1994 200 37 37 0 2 2 0 4 -2 2 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 2 0 2 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 8 7 -1 

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 1 2 0 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 



OPPORTUNITY STORAGE 

SPILL AGREEMENT SIGNED 

*********************************************************************************************************************************** 
BPAHYSUM Surrunary 

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAY SPILL AGREEMENT SIGNED Date: 23-JUN-99 17:00:59 
Incr Study: GMXAISAS : NTS : TE3AC : 2.5 MAY SPILL AGREEMENT SIGNED Date: 26-JUN-99 19:00:23 
Difference = (Iner 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 

1999 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 2 0 0 0 0 1 1 0 0 0 0 -1 -1 0 0 
<Xl 1992 200 0 0 4 4 1 1 0 0 1 2 1 1 0 0 -3 -2 0 0 
I 
f-' 1993 200 0 0 1 3 0 0 0 0 1 3 0 0 0 0 0 0 0 0 
0 1994 200 0 0 5 4 3 1 0 0 4 5 3 1 0 0 -1 1 0 0 

1995 200 0 0 5 4 2 0 0 0 5 3 1 0 0 0 0 -1 -1 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 
1999 200 0 0 4 4 1 0 0 0 1 2 1 0 0 0 -3 -2 0 0 
1999 200 0 1 3 7 4 3 0 1 2 7 4 3 0 0 -1 0 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 1 2 0 1 0 0 0 2 0 0 -1 0 -1 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 1 0 0 0 0 0 0 
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 1 4 0 0 0 4 1 1 0 0 -1 0 0 -3 
2009 200 0 0 0 2 2 5 0 0 0 1 1 2 0 0 0 -1 -1 -3 
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OPPORTUNITY STORAGE 

EXPIRE 2003 

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

Base Study: AMXBAARO: 
Incr study: EMXA1E03 
Differen ce = (Incr study) 
Number of Games: 200 

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

BPAHYSUM Summary 
ALT RESOURCE ORDER 
EXPIRES 2003 

Date: 
Date: 

28 -MAR-89 17:2 3 :39 
6-JUN-89 21:11:12 

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 

19 91 200 42 42 0 9 13 8 8 - 1 -5 2 2 0 

35 35 0 7 5 7 5 0 0 3 
19 92 200 3 0 

19 93 200 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 

199 9 200 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 

2 002 200 33 33 0 5 7 3 7 -2 0 6 6 0 

200 3 200 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 1 2 0 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 



OPPORTUNITY STORAGE 

EXPIRE 2003 

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

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

Incr study: EMXAIE03 : NTS : TE3AC : 2.5 MAY EXPIRES 2003 Date: 6-JUN-89 21:11:12 

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 

1989 200 0 0 4 2 0 0 0 0 4 2 0 0 0 0 0 0 0 0 

3: 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 

CXl 
I 1992 200 0 0 4 4 1 1 0 0 1 2 1 1 0 0 -3 -2 0 0 

"""' 1993 200 0 0 1 3 0 0 0 0 1 2 0 0 0 0 0 -1 0 0 
N 

1994 200 0 0 5 4 3 1 0 0 4 5 3 1 0 0 -1 1 0 0 
1995 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 1 0 0 1 0 0 0 0 0 0 
2006 200 0 0 2 4 0 0 0 0 2 4 0 0 0 0 0 0 0 0 
2007 200 0 0 1 4 0 4 0 0 1 4 0 4 0 0 0 0 0 0 
2008 200 0 0 1 2 2 5 0 0 1 2 2 5 0 0 0 0 0 0 
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FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL: 
Incr study: IMXA2NHL: 
Difference = (Incr study) 
Number of Games: 200 

NTS : TE3AC : 1.0 MAF 
NTS : TE3AC : 2 .5 MAF 
- (Base study) 

BPAHYSUM Summary 
PNW HIGH LOAD 
FIRM USE NWHILD 

Date: 
Date: 

22-JUN-89 17:16:29 
21-0CT-89 09:08:26 

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

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

Grand Coulee Elev Priest Rapids Discharge Priest Rapids Discharge 
LT 1240 feet GE 12 5 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 0 1 0 3 0 2 4 4 0 

1990 200 34 34 0 1 2 2 2 1 0 6 6 0 

1991 200 42 42 0 0 1 0 0 0 -1 3 2 -1 

1992 200 35 35 0 1 1 0 0 -1 -1 3 3 0 

19 93 200 38 38 0 0 3 0 1 0 -2 6 6 0 

1994 200 37 37 0 1 1 1 0 0 -1 10 8 -2 

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

1996 200 32 32 0 0 0 0 0 0 0 3 3 0 

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

1998 200 43 43 0 0 0 0 0 0 0 5 5 0 

1999 200 30 30 0 0 0 0 0 0 0 9 9 0 

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

2001 200 45 45 0 0 0 0 0 0 0 3 3 0 

2002 200 33 33 0 1 0 2 1 1 1 6 6 0 

2003 200 40 40 0 1 0 1 0 0 0 4 4 0 

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

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

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

2007 200 23 23 0 0 0 0 0 0 0 6 7 1 

2008 200 49 49 0 0 0 0 0 0 0 4 4 0 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 

Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr study) - (Base Study) 
Number of Games: 200 
All Water Years 
*********************************************************************************************************************************** 

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

Priest Rapids Discharge 
LT 70 kcJ's 

~----------------------

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

::s: 1989 200 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 . 
(Xl 1990 200 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 
I 1991 200 0 0 1 0 1 1 0 0 0 1 1 1 0 0 -1 1 0 0 

I-" 
,j::. 1992 200 1 0 1 5 2 2 1 0 0 3 1 1 0 0 -1 -2 -1 -1 

1993 200 0 0 0 4 0 2 0 0 0 2 0 1 0 0 0 -2 0 -1 
1994 200 0 0 1 3 2 2 0 0 0 3 1 1 0 0 -1 0 -1 -1 
1995 200 0 0 1 3 0 3 0 0 1 4 0 0 0 0 0 1 0 -3 
1996 200 0 0 0 2 0 2 0 0 0 2 0 0 0 0 0 0 0 -2 
1997 200 0 0 2 2 2 1 0 0 0 4 0 2 0 0 -2 2 -2 1 
1998 200 0 0 3 6 0 2 0 0 2 7 0 1 0 0 -1 1 0 -1 
1999 200 0 0 4 5 4 7 0 0 1 5 1 3 0 0 -3 0 -3 -4 
2000 200 0 0 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 
2001 200 0 0 2 3 0 2 1 0 1 1 0 2 1 0 -1 -2 0 0 
2002 200 0 0 4 6 0 3 0 0 1 5 0 2 0 0 -3 -1 0 -1 
2003 200 0 0 1 2 0 1 0 0 2 3 0 1 0 0 1 1 0 0 
2004 200 0 0 0 5 0 2 0 0 0 5 0 1 0 0 0 0 0 -1 
2005 200 0 0 0 1 0 2 0 0 0 1 0 2 0 0 0 0 0 0 
2006 200 0 0 4 6 0 0 0 0 2 5 0 0 0 0 -2 -1 0 0 
2007 200 0 0 2 5 0 2 0 0 1 5 0 0 0 0 -1 0 0 -2 
2008 200 0 0 1 5 1 3 0 0 1 2 1 1 0 0 0 -3 0 -2 
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FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL: NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS 
Incr Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG 
Difference = (Incr study) (Base study) 
Number of Games: 200 

Date: 
Date: 

17-JUN-89 06:46:11 
20-0CT-89 16:00:27 

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

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

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

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

(Base) (Iner) (Diff) (Base) (Iner) (Diff) (Base) (Iner) (Diff) 

Year Num May May May Oet Nov oet Nov Oet Nov May May May 

1989 200 34 34 0 9 11 9 16 0 5 4 4 0 

1990 200 34 34 0 6 12 5 12 -1 0 6 6 0 

1991 200 42 42 0 10 11 11 11 1 0 3 3 0 

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

1993 200 38 38 0 6 9 5 8 -1 -1 6 6 0 

1994 200 37 37 0 3 2 1 1 -2 -1 8 8 0 

1995 200 38 38 0 0 1 0 0 0 -1 5 5 0 

1996 200 32 32 0 0 0 0 0 0 0 3 3 0 

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

1998 200 43 43 0 7 7 3 3 -4 -4 6 5 -1 

1999 200 30 30 0 3 1 3 1 0 0 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 3 7 -2 0 6 6 0 

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

2007 200 23 23 0 0 0 0 1 0 1 7 7 0 

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



FIRt1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 

Incr study: IMXA2SHL:NTS:TE3AC:2 . 5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 

Difference = (Incr study) - (Base study) 
Number of Games: 200 
All Water Years 
*********************************************************************************************************************************** 

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

Priest Rapids Discharge 
LT 70 kcfs 

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

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

()) 
5 0 0 0 0 4 1 0 0 I 1989 200 0 0 1 0 0 -1 0 0 0 

I-' 1990 200 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 -1 
(j'\ 

1991 200 0 0 0 2 1 2 0 0 0 2 1 2 0 0 0 0 0 0 
1992 200 0 0 3 3 1 1 0 0 3 4 1 1 0 0 0 1 0 0 
1993 200 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 
1994 200 0 0 5 3 3 1 0 0 4 3 2 1 0 0 -1 0 -1 0 
1995 200 0 0 7 4 2 0 0 0 4 3 0 0 0 0 -3 -1 -2 0 
1996 200 0 0 1 1 0 0 1 0 0 1 0 0 1 0 -1 0 0 0 
1997 200 0 0 2 3 2 1 0 0 1 2 0 1 0 0 -1 -1 -2 0 
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 6 4 3 1 1 1 6 2 3 1 0 -3 0 -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 0 0 0 1 2 0 0 -1 0 ~1 0 0 0 
2002 200 0 0 1 2 1 1 0 0 0 2 1 1 0 0 -1 0 0 0 
2003 200 0 0 2 5 0 1 0 0 1 4 0 0 0 0 -1 -1 0 -1 
2004 200 0 0 1 3 0 2 0 0 0 3 0 0 0 0 -1 0 0 -2 
2005 200 1 0 2 0 0 2 1 0 0 1 0 1 0 0 -2 1 0 -1 
2006 200 0 0 1 7 0 2 0 0 1 4 0 0 0 0 0 -3 0 -2 
2007 200 0 0 0 4 0 5 0 0 0 4 0 0 0 0 0 0 0 -5 
2008 200 0 0 1 2 1 5 0 0 1 2 1 2 0 0 0 0 0 -3 
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FIRH USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS 
Incr Study: HMXA2SAS 
Difference = (Incr Study) 
Number of Games: 200 

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

BPAHYSUM Summary 
SPILL AGREEMENT SIGNED 
FIRM USE SAS 

Date: 
Date: 

23-JUN- 8 9 17:00:59 
29-0CT-89 19 :00:21 

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

Year Num May May May Oct Nov Oct Nov Oct Nov May May May 

198 9 200 34 34 0 1 1 2 8 1 7 4 4 0 

1990 200 34 34 0 5 11 7 13 2 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 7 10 8 12 1 2 7 6 -1 

1994 200 37 37 0 2 2 1 5 -1 3 8 8 0 

19 95 200 38 38 0 0 0 0 1 0 1 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 8 5 -3 

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 

200 2 200 33 33 0 5 7 5 7 0 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 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1. 0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
All Water Years 
*********************************************************************************************************************************** 

Frequenc y Distribution 
- - -- - - - ---------------

Priest Rapids Discharge 
LT 70 kcfs 

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

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

00 
200 0 0 4 2 0 0 0 0 3 2 0 0 0 0 -1 0 0 I 1989 0 

1-' 1990 200 0 0 3 2 0 4 0 0 0 1 0 0 0 0 -3 -1 0 -4 
00 

1991 200 0 0 2 2 0 0 0 0 2 1 0 0 0 0 0 -1 0 0 
1992 200 0 0 4 4 1 1 0 0 1 2 1 1 0 0 -3 -2 0 0 
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 4 2 0 0 0 5 3 0 0 0 0 0 -1 -2 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 4 4 1 0 0 0 1 3 1 0 0 0 -3 -1 0 0 
1999 200 0 1 3 7 4 3 2 1 2 6 2 3 2 0 -1 -1 -2 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 1 2 0 1 0 0 1 2 0 0 -1 0 0 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 o · 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 1 4 0 0 1 4 1 1 0 0 0 0 0 -3 
2008 200 0 0 0 2 2 5 0 0 0 3 1 1 0 0 0 1 -1 -4 
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FIRM USE 

EXPIRE 2003 

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

Base study: AMXBAARO: NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER 
Incr study: IMXA2E03 :~TSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 
Difference = (Incr study) (Base study) 
Number of Games: 200 

Date: 
Date: 

28-MAR-89 17:23:39 
21-0CT-89 00:29:22 

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 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 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 

, 



FIR t1 USE 

EXPIRE 2003 

*********************************************************************************************************************************** 
BPAHYSUM Surrunary 

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
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 

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

OJ 
I 1990 200 0 0 3 2 0 4 0 0 0 0 0 0 0 0 -3 -2 0 -4 

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

1992 200 0 0 4 4 1 1 0 0 0 2 1 1 0 0 -4 -2 0 0 
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 5 0 2 0 0 0 2 0 1 
2005 200 0 0 1 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 
2006 200 0 0 2 4 0 0 0 0 3 3 0 0 0 0 1 -1 0 0 
2007 200 0 0 1 4 0 4 0 0 1 3 0 3 0 0 0 -1 0 -1 
2008 200 0 0 1 2 2 5 0 0 0 2 2 4 0 0 -1 0 0 -1 



RELATIVE CHANGES IN SYSTHI STOCK SURVIVAL 
FIIXAlllHL VS FIIXBAIIHL (BASE CASE J 

FRE~UEIICY OF RELApVE SURVIVAL CHANGES 
XCEEDItlG OUE lID FIVE PERCENT 

PROGRA11 = DSII=PJI.PF400.RUR . FISHPASS.SAS.REPORTSIFSUH56J 
AUG/0 3/89 

PROGRA11 = DSII=PJI. PF400 . RNR . SAS. REPORTS( FSUJ1) 
FILES, PJI.PF(,OO.RUR.FISII.FASS.DATA.HIUCOLFG nUll DATE, FI LE, PJI . PF400. RUR. FISH . PASS .DATA.llIDCOLFG 

PJI. PF400. RNR. FISI!. PASS.DATA .MlDCOLFG RUII DAlE, AUG/ 03/89 FILE. PJI.PF400.RNR.FISH.PASS.DATA.MIDCOLFG 

YEARLIlIG SUIWEARLING STEELHEAD SOCKEYE YEAR LING SUBYEARLING SfEELHEAD SOCKEYE 

POOL YEAR tlB MA Rtf tlB tlA RI1 tIB I1A Rtf tIB MA Rtf FI lIFI5 FD lIF05 FU/FI5 FOl/FD5 FIlIFI5 FDIIFD5 FIl/FI5 FDl/FD5 

,IELLS 1991 30.9 30.9 0.0 1/3. 9 18.6 -1.4 35.5 35.5 0 . 0 26. 0 26 . 1 O. I 10/ 0 8 / 0 5/ 0 35/ 5 10/ 0 3/ 0 13/ 0 0/ 0 
1993 3~.9 33 . 9 0.0 20.4 20.2 -0.9 39.2 39 .2 -0.0 27 . 5 27.5 -0 . 1 5/ 0 3/ 0 15/ 0 33/ 8 3/ 0 0/ 0 0/ 0 101 0 
1995 (,0.140.2 0.3 p.6 29.3 -1. 1 47.047.1 0.2 34. 4 3(,. 3 0 . 0 251 0 8/ 0 18/ 3 45/ 3 18/ 0 8/ 0 3/ 0 8 / 0 
1997 (.1.5 41.8 0.8 A.2 28 ; 9 -0.9 {,7.8 47.9 0.2 34. 3( .. 4 - 0 . 0 30/ 5 3/ 0 8/ 5 45/ 0 181 0 3/ 0 0/ 0 5/ 0 
2001 40.5 40.6 0.3 2 .5 28.7 0 . 6 47. 147 .2 0.2 34. 0 3<,.1 0 .3 15/ 0 01 0 38/ 20 23/ 3 13/ 8 0/ 0 15/ 0 3/ 0 
2005 (,0.1340.9 0 . 2 27.5 27.6 0.3 47.3 47.5 0.3 34.1 34.2 0.3 28/ 0 10/ 0 33/ 10 25/ 0 18/ 0/ 0 13/ 0 0/ 0 

RRECII 1991 33.1 33.2 0.4 ~~:g ~~:~ -8 J 37.6 37.7 0 . 1 0 . 0 0.0 0.0 20/ 3 10/ 0 15/ 5 15/ 0 5/ 0 0/ 0 0/ 0 0/ 0 
1993 36.9 37.0 0 . 3 41. ~ {,I. 3 0.0 0 . 0 0 . 0 0.0 8 / 0 0 / 0 8/ 0 f8/ 0 3/ 0 0/ 0 01 0 01 0 
1995 44.8 45.2 1.0 34 . 8 34.7 -0.2 49. 49.6 0.1 0 . 0 0.0 0 . 0 28/ 10 5/ 0 5/ 0 0/ 0 13/ 0 5 / 0 0/ 0 0/ 0 
1997 46.8 47.3 1.3 34.2 34.~ - 0.1 50.3 50.3 0 . 1 0 . 0 0.0 0.0 35/ 10 0/ 0 13/ 0 8/ 3 8/ 0 3/ 0 0/ 0 0/ 0 
2001 45.0 45.4 0.9 34.0 34. 0.9 . 49.6 49.7 0 .2 0 .0 0 . 0 0 . 0 25/ 8 3/ 0 20/ 13 5/ 0 10/ 0 0/ 0 0/ 0 0/ 0 
2005 46.1 46 . 5 0.8 33.9 34.1 0.7 49.950 . 0 0.2 0.0 0.0 0 . 0 35/ 5 10/ 0 15/ 10 15/ 0 20/ 0 0/ 0 0/ 0 0/ 0 

RISL 1991 40.740.7 0 . 1 26 . 3 26.1 -0.7 42.4 42.4 - 0 .2 34. 1 34. 1 -0. 1 8/ 3 5/ 0 10/ 0 28/ 0 0/ 0 8/ 0 3/ 0 5/ 0 
1993 40.7(.0.7 0.2 26 . 6 26.4 -0.7 42. 742 . 7 - 0 .0 33.9 33.~ 0 . 0 10/ 0 0/ 0 5/ 0 30/ 0 31 0 

i~ 
0 

i~ 
0 0/ 0 

1995 (,9.2 49.5 0.0 37.6 37.4 -0.7 53. 5 53.5 O. I 42. 5 42. -0. 0 33/ 8 8/ 0 13/ g 43/ 0 10/ 0 0 0 

i~ 
0 

1997 51.{,52.0 1.1 37.3 F.I -0.5 54.1 54.1 O. I 42.6 42.6 O. I 35/ 8 0/ 0 8/ 43/ 0 5/ 0 0 0 0 
2001 49.4 (.9.8 0.6 36.8 7.0 0.6 52.5 52.6 0.2 42.0 4 2.0 0 .2 23/ 0 01 0 25/ 13 ,0/ 0 3/ 0 3/· 0 8/ 0 0 
2005 50.3 50.6 0.6 35.8 36.0 0.4 53.753.9 0 .3 42. 5 42.6 0 .3 30/ 0 8/ 0 30/ 8 18/ 0 15/ 0 13/ 0 15/ 0 0/ 0 

trIG 1991 82.9 8 7.9 0.0 59.8 59. 8 -0.0 85.6 85.6 - 0.0 65.4 65 . 4 -0.0 0/ 0 0 / 0 01 0 0/ 0 0/ 0 0/ 0 0/ 0 0 / 0 
1993 82.1 82.1 0.0 60.1 60.0 - 0.0 85.5 85.5 -0.0 65.2 65.2 - 0 . 0 0 / 0 0/ 0 0/ 0 0/ 0 0 / 0 0/ 0 0/ 0 01 0 
1995 88.1 88.1 0.0 70.1 70.1 -0.0 89.4 89 . 4 0 . 0 74.4 7<,.5 0 . 0 0 / 0 0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1997 81l.5 88 . 5 0.0 70.3 70.3 -0.0 89 .5 89.5 0 . 0 7( .. <, 74.4 0 . 0 0/ 0 01 0 0 / 0 0/ 0 0 1 0 0/ 0 0/ 0 0/ 0 
2001 138.3 88.3 0.0 70.7 70.7 -0.0 89.789.7 0.0 7<,.8 7<, . 8 - 0 . 0 0/ 0 01 0 0/ 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 
2005 8/ .7 87.8 0.0 70 .1 70.1 -0.0 89.3 89.3 0.0 74.3 74. 3 0 . 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

LWI1 1991 33 . 1 33.1 0.0 26 . 4 26.3 -0.5 40.0 40 .0 0.1 0.0 0.0 0.0 10/ 0 10/ 0 15/ 0 23/ 0 8/ 0 3/ 0 0/ 0 0/ 0 
1993 35.6 35.7 0.2 27.1 26.9 -0.6 43.9 4( .. 0 0 . 1 0 . 0 0.0 0 . 0 10/ 0 0/ 0 0/ 0 23/ 0 3/ 0 0/ 0 0/ 0 01 0 
1995 37.6 37.9 0 . 8 33.2 33.1 -0.3 46.3 46.5 0 . 6 0.0 0 . 0 0 . 0 33/ 3 3/ 0 10/ 0 20/ 3 23/ 0 3/ 0 0/ 0 0 / 0 
199i 38.4 38.8 1.2 3~.9 33.9 0 . 0 46.8 47.1 0 .7 0.0 0.0 0 . 0 38/ 5 3/ 0 13/ 0 8/ 0 33/ 0 0/ 0 0/ 0 0/ 0 
200 38.1 38.4 0.7 3('.2 3{ .. 2 0.2 46.947 . 2 0.6 0 . 0 0 . 0 0 . 0 ~3/ 0 0/ 0 25/ 0 8/ 0 18/ 0 0/ 0 0/ 0 0/ 0 
2005 38.8 39.1 0.7 32 . 1 32.1 0.2 47.848.1 0.6 0 . 0 0 . 0 0 . 0 35/ 3 8/ 0 23/ 3 5/ 0 23/ 0 0/ 0 0/ 0 0/ 0 

IICN 1991 59 . 960 .2 0 . 4 (.2.6 42.5 -0.2 6 7 .6 67.6 O. I 0 . 0 0.0 0.0 13/ 5 8 / 0 13/ 0 20/ 0 0/ 0 0/ 0 0 / 0 0/ 0 
1993 58.558 .7 0.2 42.(' 42.3 -0 . 2 66.4 66.5 0 . 1 0 . 0 0 . 0 0 . 0 10/ 0 3/ 0 0/ 0 13/ 0 3/ 0 0/ 0 0/ 0 0/ 0 
1995 63.<, 6<,.0 1.0 53.3 53.3 0.1 72.7 73.0 0 . 3 0 . 0 0 . 0 0.0 20/ 8 5/ 0 13/ 0 15/ 0 20/ 0 3/ 0 0/ 0 0/ 0 
1997 66.2 67.1 1.2 53 .2 53.3 0.1 7ft. I 7( • . 4 0 . 5 0 . 0 0.0 0.0 ~O/ 10 3/ 0 13/ 0 10/ 0 20 / 0 0/ 0 0/ 0 0/ 0 
2001 6( .. 2 64.7 0.8 5~.0 53.2 0.4 72.6 72.9 0.4 0.0 0.0 0 . 0 20/ 5 3/ 0 28/ 0 5/ 0 15/ 0 0/ 0 0 / 0 0/ 0 
2005 65.0 65.5 0.8 52.0 52.4 0.6 73.2 73.5 o .r. 0.0 0 .0 0.0 331 10 13/ 0 28/ 3 5 / 0 23/ 3 8/ 0 0/ 0 0/ 0 

JDAY 1991 55.1 55.0 -0.3 {,4.44<,.6 0.5 59 . ~ 60.0 0 .2 0.0 0 . 0 0.0 01 0 15/ 0 251 13 13/ 3 13/ 0 0/ 0 0/ 0 0/ 0 
1993 54.6 54.6 -0. 1 (.4.2 4( .. 0 -0.4 59 . 59.3 - 0 .0 0.0 0 . 0 0 . 0 31 0 5/ 0 10/ 0 201 0 3/ 0 3/ 0 0/ 0 0 / 0 
1995 Sf .. 1 54.0 - 0 .2 46.0 45.8 -0.4 59'1 59 . 5 0.0 0.0 0 . 0 0 . 0 10/ 0 113/ 0 13/ 0 23/ 0 3/ 0 3/ 0 0/ 0 0/ 0 
1997 56.3 S6.2 - 0.2 l.{ .. 94(,.9 0.0 62. 62.1 0 . 1 0. 0 0 . 0 0 . 0 8 1 0 23/ 0 23/ 0 13/ 0 5 / 0 51 0 0/ 0 01 0 
2001 55 . 6 55.5 -0 . 2 l.5. 4 45.8 0.7 61.8 62.0 0.5 0 . 0 0 . 0 0 . 0 5/ 0 15/ 0 251 8 10/ 0 18/ 3 0/ 0 0/ 0 0/ 0 
2005 56.7 56.7 0.0 (t f • • 3 (I{ •• 6 0.6 61.6 6".1 0.7 0 . 0 0 . 0 0 . 0 131 3 13/ 3 151 13 15/ 0 18/ 8 0/ 0 0/ 0 01 0 

DALS 1991 65.8 65.7 -0." 5f • . 9 54. 7 - 0 . 3 65.8 65.1l -0. 1 0.0 0 . 0 0.0 01 0 15/ 0 5/ 0 23/ 0 0/ 0 5/ 0 0/ 0 01 0 
1993 66. 1 66.0 -0.1 y • . 7 sr •. 5 -0. 3 65.8 65 . 7 -0.2 0.0 0.0 0 . 0 0/ 0 5/ 0 0/ 0 15/ 0 0/ 0 3/ 0 0/ 0 01 0 
1995 65.8 65.8 0.0 55.6 55.3 -0.6 66.1 66.0 - 0 . " 0 .0 0.0 0 . 0 10 / 0 8 1 0 3/ 0 35/ 0 ~/ 0 131 0 0/ 0 0/ 0 
1997 69.5 69.5 -0.1 56.3 56 . 0 -0.5 69.1 69.0 -0. 1 0.0 0 . 0 0 . 0 8 / 0 13/ 0 5 / 0 ~O/ 0 31 0 10/ 0 0/ 0 0/ 0 
2001 68 . 768.7 0 . 0 55.9 56.0 0 . 1 68.9 68. 9 0 . 0 0 . 0 0 . 0 0 . 0 10/ 0 10/ 0 20/ 0 13/ 0 10/ 0 0/ 0 0/ 0 0/ 0 
2005 69 . 2 69. 1• 0.3 5<,.6 54.7 0.1 68.9 69.0 0 .1 0.0 0 . 0 0.0 15/ 3 13/ 0 18/ 0 10/ 0 8/ 0 0/ 0 0/ 0 0/ 0 

BONll 1991 87.5 87.5 0 . 0 79.5 79.5 -0.0 83.6 83.6 - 0 . 0 0 . 0 0 . 0 0 . 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 01 0 
1993 87.'. 87.'. -0.0 79 .5 79.5 -0. 1 83.3 83." - 0 . 0 0 . 0 0.0 0 . 0 0/ 0 0/ 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 0/ 0 
1995 87.0 87.1 0.1 79.6 79.6 -0.0 83.0 83.0 -0. 0 0 .0 0.0 0 . 0 01 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1997 87.287.3 0.0 78 . 5 78.5 -0.0 8".4 8 ".3 - 0 . 0 0 . 0 0 . 0 0.0 0/ 0 01 0 0/ 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 
"001 86.9 87.0 0.1 78.0 78.0 - 0 . 0 81.~ 131.8 - 0 . 0 0 . 0 0 . 0 0.0 01 0 01 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
2005 87." 87.3 0 . 1 78.3 78.4 0.1 8". 82 .6 0 . 1 0.0 0.0 0.0 3/ 0 01 0 3/ 0 3/ 0 5/ 0 3/ 0 0/ 0 0/ 0 

SYS 1991 69.7 69.8 0.0 52.2 52.1 - 0.1 72 . 7 72.7 0.0 50.5 50.5 0.0 0/ 0 01 0 5/ 0 3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1993 69.969.9 0.0 52.2 52.1 -0.2 72 . 9 72. 9 -0. 0 50. 8 5 0 . 8 -0. 0 0/ 0 0 / 0 0/ 0 8/ 0 0/ 0 0/ 0 0/ 0 01 0 
1995 73.4 73 . 6 0." 58.6 58.5 -0 .1 76 . 6 76 .7 0.1 59.3 59 . 3 0 . 0 8 1 0 01 0 5/ 0 5/ 0 0/ 0 0/ 0 01 0 01 0 
1997 7( .. 5 74.7 0.3 58. 1 58.1 - 0.0 77.3 77.3 0.1 59.3 59.3 0 . 0 3/ 0 0 / 0 5/ 0 3/ 0 0/ 0 0/ 0 0/ 0 01 0 
2001 7~. 7 7:5.8 0 .2 57.8 57.9 0.2 77.077. ! 0 . 1 59.3 59.4 0.1 01 0 0/ 0 20 / 0 0/ 0 0/ 0 0/ 0 0/ 0 01 0 
"005 7(, .0 Ii •. 1 0.2 57.3 57 .5 0.3 77.0 77. 0.1 59.2 59." 0 . 1 ~/ 0 0/ 0 15/ 0 3/ 0 3/ 0 0/ 0 0/ 0 0/ 0 

LEGE lID lIB = 11 1' 1111 SIJIIV IVAI. ~IITII O~SE r.A"[ CO/lDJTJOIIS (/.) I IIIISE CIISE) LEGE lID FIl l'EllCE IIT OF RELATIVE SUIIVIVAL INCREASES EXCEEDWG ONE rERCENT 
tlA = 11/:/\/1 SUI/VIVA ). !'JIIII AL'lERtIATIVI: CUlIIllTlOtlS ( /. ) (ALTUUlATlVEJ I-I S I'ERC~ lIr OF REL ATI VE SURVIVAL I/ICREASES EXCEEDlIlG FIVE I'ERCENT 
IU'I c I'Hnh~xTIUflt/GguhVIU~tll-S~~~J V~L~/.~UHV IVAI. t / (AA:JE CASE SURVIVAl. J 

FDI J>ERCHIT UF RELATIV~ SURVIVAL (JECREASES n :CEWHIG OIlE rEp.CFNf 
IUS I'UICUff OF IlELATIV SURVIVAL DECHEASES EXCEEUIIIG FIVE PEHCHIT 

DATE RUII = 07llECG9.09.20.57 DATE RUt/ = omLC89.09.15.23 

3: 
co 
I 

N 
f-' 



RELATIVE CIfAIlr,ES III SYSTEII STOCK SURVIVAL 
El1XA1SlfL VS EI1XBASIIL (BASE CASE) FRE~~e~~6I2~ §nkAI~EF~~~V~~aEE~ANGES 

PROGRAI'I = DSU=PJI. PF.OO. RUR. fI SHPASS .SAS. REPORTS( FStm56) PROGRAM = DSN=PJI.I'F400.RIlR.SAS.REPORTSIFStll1} 
FILES. PJI.f'F(.00 . Rtm.FISH . PASS . DATA.11IOCOL.FG RUIl DATE. AUG/03/89 FILE . PJI. PF400 . RUR. FIS~. PASS .DATA .MIOCOLFG 

PJI. PF.OO . RNR. FISH . PASS .DATA .lIlUCOLFG HUll DATE. AUG/03/89 FILE. PJI.PF400.r~R . FIS .PASS.DATA.MIUCOLFG 

YEARLII1G SUBYEARLIIlG STEEUIEAD SOCKEYE YEARLIIIG SUBYEARLING STEEUlEAD SOCKEYE 

POOL YEAR MB tlA RH tlB MA RH lIB MA RH tlB MA RH FIl/fI5 FDlIFD5 FIl/fI5 FDIIFD5 HlIFI5 FDIIFD5 FIlIFI5 FDl/FD5 

WELLS 1991 ~0.9 30.9 0 . 0 18.9 18.8 -0.3 35.5 35.4 -0.0 26.1 26.2 0'1 8/ 0 5/ 0 18/ 3 15/ 3 0/ 0 ~i 0 10/ 0 3/ 0 
1993 4.1 3' •. 1 0 . 2 2~ . 3 20.3 0.0 39 . 3 39 . 4 0.1 27 . 7 27 . 7 O. 8/ 0 5/ 0 30/ 0 18/ 0 15/ 0 0 8/ 0 3/ 0 
1995 40.3 40 . 4 0 . 4 2 .1 29 . 1 0.1 47.0 47.0 0.2 34.3 34.4 0.0 25/ 0 10/ 0 30/ 5 33/ I 15/ 0 8/ 0 8/ 0 13/ 0 
1997 41.6 41.9 0 . 7 29.1 28.9 -0.6 47 . 9 48.0 0 . 2 34.3 3fL3 0.1 20/ 5 5/ 0 23/ 8 35/ P/ 0 3/ 0 8/ 0 ~i 0 
2001 40.7 40 . 8 0.4 28.7 28.7 0.1 47.247.3 0.3 34.1 34.2 0.1 28/ 0 3/ 0 25/ 5 18/ 8 0/ 0 5/ 0 0 
2005 40.9 41.0 0.1 27.8 27.9 0.4 47 . 5 47.6 0.3 34.3 34.4 0.2 23/ 0 18/ 0 40/ 10 28/ 3 2~i 3/ 0 20/ 0 13/ 0 

RRECH 1991 33.1 33 . 1 - 0.2 2(1. 2 24 . 3 0.5 37.5 37.6 0.1 0.0 0.0 0.0 5/ 3 15/ 3 15/ 8 8/ 0 3/ 0 ~i 0 0/ 0 0/ 0 
1993 36.9 37 . 1 0.6 25.9 25 . 9 -0.0 41.341.'. O. I 0.0 0.0 0.0 20/ 5 5/ 0 10/ 0 8/ 0 3/ 0 0 0/ a 0/ 0 
1995 45 . 1 45.5 1.0 34.7 34.8 0.3 49.5 49.6 0.1 0.0 0.0 0.0 P/ 10 10/ 0 20/ 0 8/ 0 10/ 0 3/ 0 0/ 0 0/ 0 
1997 46 . 8 47.2 0.8 33 . 8 34.0 0.4 50.2 50.3 0 . 1 0.0 0.0 0.0 :31 3 8/ 0 15/ 5 10/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
2001 45.4 45.7 0.8 34. 0 ~4.2 0.5 49.849.9 O.~ 0 . 0 0 . 0 0.0 30/ 5 8/ 0 13/ 5 3/ 0 P/ 0 3/ 0 0/ 0 0/ 0 
Z005 45.8 46.4 1.1 3.2 4.5 0.8 49.9 50.1 O. 0.0 0.0 0.0 43/ 5 10/ 0 25/ 18 13/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

RISL 1991 40.5 40 . 5 0 . 2 2~.4 26 . 4 0.0 42 . 2 42.1 -0.0 34.1 34.1 0 . 0 3/ 3 3/ 0 20/ 3 15/ 0 8/ 0 Ri 0 5/ 0 ~i 0 
1993 40.8 41.0 0.4 2 .6 26.6 0.1 42 . 742.6 -0.0 34.0 34.0 0.0 15/ 3 3/ 0 23/ 0 15/ 0 10/ 0 0 8/ 0 0 
1995 49 . 6 50.y 0.7 37 . 1 37.3 0.4 53.4 53.4 0.1 ~~:~ ~~:~ -8:Y 28/ 5 13/ 0 33/ 0 10/ 0 15/ 3 10/ 0 8/ 0 B/ 0 
1997 51.6 5 2 . 1.0 37.0 37 . 0 -0 . 1 ~4.0 54.1 0.2 35/ 8 10/ 0 20/ 5 33/ 3 15/ 0 ~/ . 0 15/ 0 5/ 0 
2001 49.8 50 . 1 0. 6 3Z.8 36.9 0 . 3 2 . 8 53 . 0 0.2 42.1 42.2 0.1 25/ 0 3/ 0 25/ 0 10/ 0 10/ 0 / 0 13/ 0 3/ 0 
2005 50.1 50.6 1.0 3 .1 36.3 0.6 53 . 7 54.0 0.6 42.542.7 0.4 40/ 5 13/ 0 38/ 10 23/ 0 35/ 0 10/ 0 23/ 0 0/ 0 

UIG 1991 83.0 83.0 0.0 59.9 59.8 -0.0 85 . 6 85.6 0.0 65.5 65.5 -0.0 0 / 0 0 / 0 0/ 0 0/ 0 0/ 0 d/ 0 0/ 0 0/ 0 
1993 82.2 02.2 0.0 60 . 1 60 . 1 -0.0 85.6 85.6 0.0 65.~ 65.3 0.0 0/ a 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1995 88 . 1 88 . 1 0.0 70.1 70 . 1 0 . 0 89.4 89.4 0.0 74. 74.5 0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0 / 0 
1997 88.5 88 . 5 0 . 0 70 . 4 70.4 - 0 . 0 89.5 89.5 0.0 74.4 74.4 0 . 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
2001 66.3 8!l.3 0.0 70.8 70.7 -0 . 0 89 . 789.7 0.0 74.8 ~4.8 -0.0 0/ 0 0/ a 0/ 0 0/ a 0/ 0 0/ 0 0/ 0 8i 0 
2005 87.78 7.7 0.0 70. I 70. 1 -0. a 89.3 89.3 0.0 74.3 4.3 0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0 

L~n1 1991 33 . 3 33.4 0 . 2 27.1 27 . 1 -0.2 4o.f 40.2 0.1 0.0 0.0 0 . 0 8/ 3 3/ 0 l~i 0 10/ 3 3/ 8 3/ 0 0/ 0 0/ 0 
1993 35.8 35.9 0.4 27.6 27.5 -0.2 44. 44.2 0.3 0.0 0.0 0.0 20/ 0 0/ 0 0 0/ 0 10/ 0/ 8 0/ 0 0/ 0 
1995 38.0 38 . 2 0 . 7 33.4 33.4 -0 . 0 46.546.{ 0.5 0.0 0 . 0 0 .0 35/ 3 3/ 0 23/ 0 8/ 0 r/ 0 0/ 0/ 0 0/ 0 
1997 38 . 5 39.0 1.2 34 . 3 34. 2 - 0 . 3 46 . 947. 0.6 0.0 0 . 0 0.0 35/ 5 3/ 0 15/ 0 20/ 0 5/ 0 0/ 0 0/ 0 0/ 0 
2001 36.3 36 . 6 0.6 34 . 6 3( .. 6 0.1 47.1 47.3 0.5 0.0 0.0 0 . 0 28/ 0 3/ 0 23/ 0 0/ 0 5/ 0 0/ 0 0/ 0 0/ 0 
2005 38.7 39.0 0.8 32.6 32.6 -0.0 47.8 48.1 0.7 0.0 0.0 0.0 26/ 3 3/ a 33/ 0 15/ 0 25/ a 0/ 0 0/ a 0/ a 

IICN 1991 59 . 6 59 . 7 0 . 1 42.742.7 -0.1 67 . 4 67.5 0.0 0.0 0 . 0 0.0 8/ 3 8/ 0 8/ 0 lAi 0 3/ 0 0/ 8 0/ 0 0/ 0 
1993 58.6 59.0 0.8 42 . 4 42.4 -0.0 66.', 66 . 6 0 . 2 0.0 0.0 0.0 13/ 5 5/ a l~i 0 0 8/ 0 0/ 8i 0 0/ 0 
1995 64.6 64 . 7 0.0 53.1 53.2 0.3 73.0 73 . 1 0.2 0.0 0.0 0.0 15/ 0 10/ 3 0 5/ 0 13/ 0 3/ 0 0 0/ 0 
1997 66 . 7 67.3 0 . 8 53 . 1 53.2 0.1 7' •. 2 74.5 0.4 0.0 0.0 0.0 20/ 5 5/ 0 15/ 0 15/ 0 8/ 0 0/ 0 0/ 0 0/ 

8 2001 6'1. 6 65.0 0.7 53.1 53.2 0.2 72 . 8 73 . 1 0.4 0.0 0.0 0.0 25/ 3 0/ 0 5/ 0 3/ 0 13/ 0 0/ 0 0/ 0 0/ 
Z005 6{1.6 65.5 1.4 5Z . 3 52 . 6 0 . 6 73.0 73 . 4 0.5 0.0 0.0 0.0 {.5/ 10 13/ 0 26/ 0 3/ 0 23/ 0 8/ 0 0/ 0 0/ 

JDAY 1991 ~{ • . 8 5{ .. 7 - 0 . 1 45.0 45.2 0.6 60.1 60.3 0.2 0.0 0.0 0 . 0 10/ 0 10/ 0 23/ 8 8/ 0 10/ 0 3/ 0 0/ 0 0/ 0 
199~ 4.65', . 6 -0.1 4{'.3 {.{L 3 0.1 ~9.5 59.5 0.1 0 . 0 0 . 0 0.0 13/ 0 13/ 0 10/ 0 8/ 0 0/ 0 0/ 0 0/ 0 0/ 0 199 53 . 9 53.8 -0. I 46 . 0 46.1 0.2 9.5 59.6 0 . 2 0 . 0 0.0 0.0 15/ 0 20/ 0 20/ ~ 15/ 0 8/ 0 3/ 0 0/ 0 0/ 0 
1997 ~6. 2 56 . 1 -0 . 2 {,4 . 6 4(1.6 -0.1 61. 661. 9 0 . 2 0 . 0 0.0 0 . 0 18/ 0 20/ 0 13/ 25/ 0 10/ 0 8/ 0 0/ 0 0/ 0 2001 5 .8 55. 7 -0 . 0 45.6 {.5.8 0 . 4 61.8 6 . 9 0.2 0.0 0 . 0 0.0 13/ a 18/ 0 18/ 5 10/ 0 10/ 0 0/ 0 0/ 0 0/ 0 
200S _,,6.5 !)6. 6 O. L (, f, . 7 ,, 5. 1 0.8 61.9 6 Z.Z 0 . 5 0.0 0 . 0 0.0 301 3 20/ 0 25/ 18 18/ 0 18/ 0 0/ 0 0/ 0 0/ 0 

DAL.S 199 1 65.8 65. 8 -0 . 1 5' • . 95' • . 9 - 0 . 0 65 . 9 65.9 0.0 0.0 0 . 0 0.0 P/ 0 13/ 0 10/ 0 10/ a 10/ 0 10/ 0 0/ 0 0/ 0 I ? ~) 3 66.1 66.2 O. I ~ (I. 6 ~4 . 6 0.0 65 . 9 65 . 9 -0.1 0.0 0.0 0 . 0 3/ 0 5 / 0 8/ 0 8/ 0 3/ 0 0/ 0 0/ 0 0/ 0 1 '<" 1'; 65 . 8 65 . 9 0.1 55 . 3 55.3 - 0.0 66 . 0 66.0 0.0 0.0 0 . 0 0.0 15/ 0 18/ 0 P/ 0 10/ 0 20/ 0 3/ 0 0/ 0 0/ 0 IY?l 69 . 5 69 . 4 - 0 . 1 56 . 2 56 . 0 - 0.4 69 . 0 60.9 - 0.1 0.0 0.0 0.0 10/ 8 13/ 0 5/ 0 f8/ 0 8/ 0 8/ 0 0/ 0 0/ 0 2001 68 . 9 68 . 9 0 . 1 5 6 . 1 56. I - 0 .0 69 . 1 69.1 - 0.0 0.0 0 . 0 0 . 0 13/ 10/ 0 18/ 0 5/ 0 10/ 0 3/ 0 0/ 0 0 / 0 2005 69.0 69.3 OJ . 5' • . 8 5< • • 9 O. I 60.9 69 . 1 O.Z 0.0 0.0 0.0 l8/ 0 8/ 0 Z3/ 0 15/ 0 8/ 0 0/ 0 0/ 0 0/ 0 
BOIIII 1991 87.5 87 . 5 0.0 79.5 79 . 5 -0.0 83 . 4 83.4 0.0 0.0 0 . 0 0.0 0/ 0 0/ 0 3/ 0 3/ 0 3/ 0 0/ 0 0/ 0 0/ 0 

1993 87.4 07.5 O. I 79 . 5 79.6 0 . 1 83 . 2IH.3 0.0 0 . 0 0.0 0 . 0 0/ 0 0/ 0 3/ 0 0/ 0 ~i 0 ~i 0 0/ 0 0/ 0 
1995 87 . 187.2 O. I 79 . 6 79./. 0.0 82.~ 82.9 0.0 0 . 0 0 . 0 0.0 0/ 0 0/ 0 5/ 0 0/ 0 0 0 0/ 0 0/ 0 
1997 87 . 2 87.2 0 . 0 78 . 5 78.:> -0 . 0 82 . 82 . 3 - 0 . 0 0.0 0 . 0 0 . 0 0/ 0 0/ 0 0/ 0 5/ 0 0/ 0 8/ 0 0/ 0 0/ 0 2001 87 . 0 07 . 0 O. I 78.1 78 . 1 0.0 82.0 82.0 0 . 0 0.0 0.0 0 . 0 0/ 0 0 / 0 5/ 0 0/ 0 3/ 0 0/ 0 0/ 0 0/ 0 2005 87 . 1 87.Z O.Z 78.2 78.3 0.1 8Z.4 8Z.5 0.1 0.0 0.0 0.0 0/ 0 0/ 0 8/ 0 3/ 0 8/ 0 0/ 0 0/ 0 0/ 0 

SYS 1991 69.7 69.7 0.0 52.3 52 . 3 -0 . 0 72 . 7 72 . 7 0.0 50.6 50.6 0.0 3/ 0 0/ 0 5/ 0 8/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1993 69 . 9 70 . 0 O. I 52.2 52.3 0.0 72 . 9 72.9 0.0 50.9 50.9 0.0 3/ 0 0/ 0 5/ 0 3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 1995 p . 6 73 . 8 0.2 58 . 4 58 . 5 0.2 76.7 76 . 7 0 . 1 59.3 59.3 0.0 3/ 0 0/ 0 8/ 0 3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 1997 4 .6 7( • . 7 0 . 2 58.0 5/30 0 0.0 77.2 77 . 3 O. I 59.3 59.3 0.0 0/ 0 0/ 0 13/ 0 8/ 0 0/ 0 0/ 0 0/ 0 0/ 0 ZOOI p . 8 7<1.0 0 . 2 57.9 5'3.0 O. I 77.1 77.2 0 . 1 59 . 4 59.4 0.1 0/ 0 0/ 0 13/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 2005 3.9 74 . 1 0.3 57.4 57 . 6 0 . 4 77 . 0 77 . 2 0 . 2 59.3 59.3 0.1 8/ 0 0/ 0 Z3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

LEGE lID 1m = IIEAlI SURVIVAL HITII BASE CASE CONTHTIotiS (%) 1 BASE CASE) LEGEIID ~Il PERCEnT OF ~ELATIVE SURVIVAL INCREASES EXCEEDitiG ONE FERCENT 
HA = t1EAti SURVIVAL ~IITH ALTERUATIVE COlmITIotlS (%) (AL1EIlIlATIVE) 15 PERCEtIT OF ELATIVE SURVIVAL IIICREASES XCEEDING FIVE PEIlCENT 
ntl = RELATIVE CIIAIlGE 111 !'lEAN SURVIVAL (%) ~Dl PERCEIIT OF RELATIVE SURVIVA~ DECREASES EXCEEUING ONE FERCEtIT (ALTERIIATIVE SUIlVIVAL - BASE CASE SURVIVAL) / (BASE CASE SURVIVAL) 05 PERCENT OF RELATIVE SURVIVA DECREASES XCEEDltlG FIVE PERCENT 

DATE RUII= 07DEC89. 09.29.22 DATE RUN= 07DEC89. 09.52.26 

::s: 
co 
I 

N 
N 



RELATIVE CHANGES IN SYSTEM STOCK SURVIVAL 
EIIXAI AOC VS EtIXBAAOC (BASE CASE J 

~~£~~~PJl~~4 g~~ ril:~f: ~ ~SW.%\~§~~~~X~tli~~6E~~ORTS( FSUlI56 J RIIII DATE. AUG/04/B9 
PJ I. PFf, OO . IlNR. FISII. PASS . DATA.IUUCOLFG RUII DATE. AUG/OU 89 

YEARLI NG SUBYEARLING STEELHEAD SOCKEYE 

POOL YEAR 11B tlA Rl1 HB MA RM tIB MA RM HB MA RM 

WELLS 19 91 30.9 31 . 0 0 . 2 IB. 8 18 . 5 - 1.5 35 . 5 35 . 5 0 . 1 26 . 1 26. 1 0 . 2 
199 3 34. 1 34.1 0 . 0 20 . 3 20. 2 - 0 . 7 39.3 39 . 3 0. 0 27.7 27. 7 -0 . 1 
1995 40 . 4 40.5 0.4 29.3 29. 1 - 0 . 9 47. 0 47 . 1 0 . 3 34 . 4 34.4 - 0 . 0 
1997 41.6 42. 0 0.9 29. 1 29 . 0 - 0 . 6 47. 8 48 . 0 0.3 34 . 3 34 . 3 - 0 . 1 
20 01 4 0 . 6 40.9 0 .5 28 . 7 28.7 0.0 47.2 4 7. 3 0.3 34. 1 34. 1 0 . 1 
2005 4 1 .0 41.0 0 . 1 27. 8 27 . 9 0 . 5 47.5 47 . 6 0 . 3 34 .4 34. 4 0 . 2 

RRECH 1991 33.! 33.4 0.6 ! 4.! !4 . ! 0 . 3 37.5 37.6 O.! 0 . 0 0 . 0 
1993 37. 0 37. 0 - 0 . 0 ~5 .8 25 . 8 0.1 41.4 4 1 . 4 0 .0 0 . 0 0 . 0 

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

1995 45.! 45. 9 1.6 4 .8 34. 8 - 0 . 1 49 . 6 49 . 7 0 .2 0 . 0 0 . 0 
1997 46.8 47.4 1 . 5 3. 9 33 .8 -0 . 1 50. 2 50.3 0 . 2 0 . 0 0 .0 
200 1 45 . 345. 7 0.8 34. 0 34. 1 0 . 3 49 . 749 . 8 0 . 2 0 . 0 0 . 0 
2005 45 . 946 . 3 1. 0 34 .! 34. 4 0 . 7 ' 49.950 . 1 0 . 2 0.0 0 . 0 

RISL 1991 40.5 40. 8 0 . 8 26.3 26 . 2 -0 . 6 4 2 . 24!.! 0 . 0 34 . 1 34 .1 
1993 41.0 4 1 . 0 0. 0 ! 6.5 26 .5 - 0 . 2 42 . 64!.6 0 . 0 34 . 0 34. 0 

0 . 1 
0 . 0 
O. ! 
0 . 2 
0 . 1 
0. 3 

1995 49.750. ! 1.2 37 . 3 37 . 2 -0.2 53 . 4 53.5 0 . 1 4!.54!. 6 
1997 5 1 . 5 5! . ! 1 .3 37.0 37.0 - 0 . 2 53 . 954.0 0.3 42. 5 4! .6 
200 1 49.7 50 . 1 0.9 36. 8 36 . 8 0 . 1 52 . 8 52.9 0 .2 4 2 . 1 4!. 1 
2005 50.! 50.6 0. 9 36. 1 36.3 0.6 53.753.9 0 .4 4!. 64!. 7 

1991 83.0 83. 0 0. 0 59.8 59 . 8 -0.0 8 5 . 6 85 . 6 0 . 0 65 . 5 65 .4 - 0 . 0 
1993 8!.! 8!.! - 0 . 0 60 . 1 60.1 - 0 . 1 B5 . 685 . 6 0. 0 65.3 65. 3 - 0 . 0 
1995 88. 1 88. 1 0. 0 70 . ! 70.1 -0 . 0 89.4 89 . 4 0 . 0 74 . 5 74 .5 0 . 0 
1997 88.5 88.5 0.0 70.4 70.4 - 0 . 0 89 . 5 89 . 5 0 . 0 74. 4 74 . 4 0 . 0 
2001 88.388. 3 0 . 0 70.8 70 . 7 - 0.0 89 . 7 89 . 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 74.4 74. 4 - 0 . 0 

LWG 

19 91 33.3 33.4 O.! !6.9 ! 6. 9 - 0 . 0 4 0 . ! 40 . ! - 0 . 0 0 . 0 0 . 0 0 . 0 
1993 35.9 36.0 0.1 2 7 . 5 27 . 4 -0 . 3 44 . ! 44. 2 0 .1 0 . 0 0 . 0 0 . 0 
1995 38. 0 38.4 0.9 33.733.6 - 0.4 46 . 546 . 8 0. 7 0 . 0 0 . 0 0.0 
1997 38.5 39.0 I.! 34 .4 34.! - 0.6 46.847 .2 0 .7 0.0 0.0 0 . 0 
200 1 38.3 38.6 0.9 34. 6 34. 6 0 . 1 4 7. 1 47.4 0 .6 0 . 0 0 . 0 0 . 0 
!005 38.7 39 . 0 0.8 3!.6 3! .6 -0 . 1 47.8 48.1 0. 7 0 . 0 0.0 0.0 

LWl1 

1991 59.9 60.5 1. 0 4! . 6 4!. 6 - O. ! 67.6 67.6 0 . 1 0 . 0 0. 0 0 . 0 
1993 59.0 59.0 -0. 0 4 ! .4 4!.4 - 0.0 66 . 6 66.6 0 . 0 0 . 0 0 . 0 0 . 0 
1995 64.7 64.9 0 . 4 53.! 53 . 3 0.1 73.0 73. ! 0 . 3 0 . 0 0 .0 0 . 0 
1997 66.7 67.3 0 .9 53. 1 53. ! O. ! 74 . 1 74 .5 0 . 5 0 . 0 0 . 0 0 . 0 
2001 64.4 65.! I .! 53. 1 53 .! O.! 72 . 8 7 3 . 1 0 . 5 0 . 0 0 . 0 0 . 0 
!005 64 . 5 65.5 1. 5 5!.35! . 6 0.6 73.1 73. 4 0 .4 0.0 0 .0 0 . 0 

liCIi 

J DAY 1991 54.9 54.8 -D.! 44 . 8 45 . 0 0.5 60 . 0 60.! O.! 0 . 0 0 . 0 
1993 54.554.5 - 0 . 1 44.4 44 .4 - 0 . 1 59.5 59 . 5 0 . 0 0 . 0 0 . 0 

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

1995 54.0 53.8 - 0 .3 46.! 46. 1 -O . ! 59 . 6 5 9 . 6 - 0 . 0 0.0 0 . 0 
1997 56. 1 56. 1 -0. 0 44.744. 6 - 0 .3 61 . 8 61 . 8 - 0 . 0 0 . 0 0 . 0 
20 01 55.755.7 0 .1 45.745. 7 0 . 1 6 1 . 8 61.9 0 . 1 0 . 0 0 . 0 
!005 56.5 56.5 0 .1 44. 7 44 . 9 0 . 5 61.96 2. ! 0.4 0 . 0 0 . 0 

DALS 1991 66 . 1 66.0 -0.2 54. 9 54. 7 - 0.3 65.9 65 . 8 - 0 . 1 0 . 0 0 . 0 

1993 66.0 65.9 -0.1 54.6 54 .6 - 0 . 0 65 . 8 65 . 7 - 0 . 1 0 . 0 0.0 
0.0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

995 65.9 65 . 7 -0.3 55.5 55.3 - 0 .5 66. 1 65 . 9 - 0 .3 0. 0 0 . 0 
1997 69.4 69 . 3 -0.1 ~6.2 56. 0 - 0 .4 68 . 9 68 . 8 - 0 . 1 0. 0 0 . 0 
200 1 68.7 68.8 0.2 56. 1 56 .0 -0 . 1 69. 0 6 9. 0 - 0 . 0 0 . 0 0 . 0 
2005 68.9 69.2 0.4 54 . 854.9 0 . 1 68 . 8 68 . 9 0 . 1 0 . 0 0.0 

BOIIII 1991 87.6 87.6 0.0 79.6 79. 6 -0 . 0 83 . 5 83 . 5 0 . 0 0 . 0 0 . 0 
1993 87.5 87.5 0.0 79 .5 79. 5 - 0 . 0 83 . ! 83.3 0 . 0 0 . 0 0 . 0 

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

1995 87. 1 87.1 0 . 0 79.6 79 . 6 - 0 . 0 8! . 982 . 9 0 . 0 0 . 0 0.0 
1997 87.! 87.! - 0 . 0 78.5 78 .4 -0 . 0 8!. 3 8! . 3 0 . 0 0 . 0 0 . 0 
! 001 86. 9 87. 0 0 . 1 78. 0 78 .1 0.1 8 ! . 0 8 2 . 0 0 . 0 0 . 0 0 . 0 
!005 8 7 .0 87.2 O.! 78 . ! 78 . 3 0 . 1 8!.48! . 5 0 . 1 0.0 0 . 0 

199 1 69.8 69. 8 0 . 1 5 2. 3 5 2 . 2 - 0 . 1 72 . 7 72.7 0 . 0 5 0 . 6 50 . 6 0 . 0 
1993 70. 0 70. 0 0 .0 52.3 52 . 2 - 0 . 0 7! . 9 72.9 0 . 0 5 0 . 9 5 0 . 9 - 0 . 0 
1995 73.7 73.8 0.2 58 . 658 . 5 - 0 . 0 76 . 7 76 . 7 0 . 1 5 9 .459 .4 0. 0 
1997 74.5 74.7 0 .3 58. 0 58. 0 0.0 7 7. ! 77. 3 0 . 1 59'1 59 . 3 0 . 0 
2001 73.8 74.0 0. 2 5f.958. 0 0 .2 77 . 1 77.2 0 . 1 5 9 . 59 . 4 0 .0 
20 05 73.9 74.1 0 .3 57.4 5 7.6 0 .4 77 . 0 7 f . ! 0 . 1 59 . 59.3 0 . 1 

SYS 

LE GE IID till IIEAII SURVIVAL WITH B~SE CASE COIIDITIotlS ( % J I BASE CASE J 
t tA = I'IEAt! SUllY IVAL IH I H ALTERl1 ATIVE COIlUlTIOIiS (% I ( ALTERIIAT I VE J 
Rlt = REl.ATIV E CIIAlIGE IN II EA II SIIIIVIYAL ( % ) 

(ALTEIHlATl VE SIIIlVIVAL - BASE CASE SURVI VALl / (BASE CASE SURV IVAL J 

: DATE RUN= 0 7DEC89, 09. 3!. f~6 

:,?:: 

(Xl 

I 
N 
W 

FREQUEIICY OF RELATIVE SURVIVAL CHAJlGES 
EXCEEDIIIG 0I1E AND FIVE PERCEIIT 

PROGRAM = DSII=PJI . PF400 .RIIR.SAS . REPORTS( FSUMJ 
F I LE. PJ I.PF400. RIIR.F I SH. PASS.DATA. MIDCOLFG 
FILE. PJI.PF400 .RNR. FISH. PASS .DATA. MI DCOLFG 

YEA RLING SUBYE ARLING STEELHEAD 

FIl/FI5 FDl/FD5 FI l/FI5 FD1/FD5 FI l/FIS FD1 / FD5 

10/ 0 10/ 0 8 / 0 30/ 10 8 / 0 3/ 0 
3/ 0 3/ 0 35/ 0 35/ 5 S/ 0 3/ 0 

!O/ 0 5/ 0 2 3/ 3 40/ 3 18/ 0 10/ 0 
30/ S 3/ 0 18/ 5 35 / 3 15/ 0 0/ 0 
23/ 3 0/ 0 20/ 5 18/ 3 15/ 0 0/ 0 
23/ 0 13/ 0 38/ 10 30/ 0 23/ 0 3/ 0 

2 3/ 10 13/ 0 2 3/ 3 18/ 0 8 / 0 0/ 0 
5 / 0 3/ 0 8 / 0 10/ 0 3/ 0 0/ 0 

33/ 13 5 / 0 5/ 0 13/ 0 8 / 0 0/ 0 
40/ 5 3/ 0 5/ 0 3/ 0 5 / 0 0/ 0 
28/ 5 3/ 0 15/ 0 3/ 0 15/ 0 0/ 0 
43/ 5 13/ 0 ! 3/ 10 3/ 0 13/ 0 0/ 0 

! O/ 10 3/ 0 20/ 0 28/ 3 18/ 0 10/ 0 
5/ 0 0 / 0 25 / 0 23/ 3 5/ 0 0/ 0 

35/ 10 5 / 0 25/ 3 30/ 0 10/ 0 5/ 0 
4 0/ 8 3/ 0 15/ 0 ! O/ 0 3/ 0 5Y 0 
30/ 3 0/ 0 23/ 0 13/ 0 13/ 0 0/ 0 
4 0/ 5 10/ 0 35/ 5 15/ 0 28/ 0 10/ 0 

0 / 0 0 / 0 0 / 0 0/ 0 0 / 0 '0/ 0 
0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
0/ 0 0/ 0 0/ 0 0 / 0 0/ 0 0/ 0 
0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
0/ 0 0 / 0 0/ 0 0/ 0 0/ 0 0 / 0 
0 / 0 0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 

15/ 0 8 / 0 lS/ 3 15 / 3 8 / 0 10/ 0 
3/ 0 0/ 0 5 / 0 15/ 0 3/ 8 0/ 0 

33/ 3 0/ 0 8 / 0 20/ 3 30/ 0/ 0 
38/ 5 0/ 0 10/ 0 18 / 3 30/ 0 0/ 0 
30/ 3 0/ 0 13/ 0 0/ 0 20/ 0 0/ 0 
33/ 3 3/ 0 20/ 0 13/ 0 20/ 0 0/ 0 

28 / 10 0 / 0 8 / 0 10/ 0 0 / 0 0/ 0 
8 / 0 5/ 3 0/ 0 15/ 0 0/ 0 0/ 0 

18/ 3 3/ 3 8 / 0 81 0 18/ 0 0/ 0 
! 3/ 5 5 / 0 10/ 0 5 / 0 15/ 0 0/ 0 
35/ 10 0/ 0 18/ 0 5/ 0 20/ 0 0/ 0 
40/ 15 10/ 0 25/ 0 3/ 0 20/ 0 10/ 0 

18/ 0 I B/ 0 23/ 8 15/ 0 20/ 0 0/ 0 
5/ 0 8/ 0 10/ 0 3/ 0 3/ 0 0 / 0 

13/ 0 25/ 0 15/ 3 ! o/ 0 3/ 0 3/ 0 
10/ 0 20/ 0 8/ 0 20/ 0 0/ 0 8/ 0 
15/ 0 10/ 0 13/ 0 151 0 5 / 0 3/ 0 
28/ 3 20/ 3 ! O/ 13 23/ 0 13/ 0 0/ 0 

15/ 0 18/ 0 8/ 0 10/ 0 5 / 0 10/ 0 
3/ 0 8 / 0 13/ 0 , B/ 0 3/ 0 3/ 0 
3/ 0 15/ 0 5/ 0 23/ 0 5/ 0 13/ 0 
8 / 0 18/ 0 8 / 0 18/ 0 3/ 0 0/ 0 

10/ 0 B/ 0 10/ 0 13/ 0 5/ 0 3/ 0 
! O/ 3 15/ 0 15/ 0 8/ 0 13/ 0 3/ 0 

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

0/ 0 0/ 0 5 / 0 5/ 0 0 / 0 0/ 0 
0/ 0 0/ 0 0 / 0 5/ 0 0 / 0 0/ 0 
5/ 0 0/ 0 3/ 0 3/ 0 0 / 0 0/ 0 
3/ 0 0 / 0 5/ 0 3/ 0 0 / 0 0/ 0 
3/ 0 0 / 0 8 / 0 0/ 0 0/ 0 0/ 0 
8/ 0 0/ 0 18/ 0 0/ 0 0/ 0 0/ 0 

SOCKEYE 

Fl l/FlS 

15/ 
0 / 
0/ 
0/ 
0/ 

10/ 

o 
o 
8 o o 

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

8/ 
5/ 

10/ 
8/ 

10/ 
20/ 

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

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

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

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 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 o 
o 
o o 
o o 
o 

FD1 / FD5 

3/ 0 
51 0 
8 / 0 
B/ 0 
3/ 0 
8/ 0 

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

o 
o o 
o o 
o 

10/ 0 
5 / 0 
3/ 0 
3/ 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 / 
01 

0 / 
0 / 
0 / 
0/ 
0 / 
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 
o 
o 
o 
o 
o 
o 
o 
o 
o o 
o 

LEGEIID FlI PERCE IIT OF RELATIVE 
FI 5 PERCE~r OF RE LATIVE 
FUI PERCEIIT OF RE LATI VE 
FD5 PERCElIT OF RE LATIVE 

SURVIVAL IIICREASES EXCEEDIIIG OtlE PERCE NT 
SURVI VAL ltICREASES EXCEEDIIIG f I VE PEIlCENT 
SURVIVAl: DECRE ASES EXCEEUIIIG ON E PERCt NT 
SURVIVA DECRIEASES EXCE EDIIIG FIVE PERCEIIT 

DATE RUII= 07DEC89.10,25.07 



RELATIVE CHAIIGES III SYSTE!1 STOCK SURVIVAL 
G!lXAlSAS VS G!lXBASAS (BASE CASE I 

PROGRAtt = DStI=PJI. PF,OO . RIIR. FISH PASS . SAS. REPORTS( FSU1156) 
FILES, PJI.PF400.RIIIl.~ISII.PASS. DATA . !1JOCOI.FG RUII DATE, AUG/03/89 

AUG/03/89 PJI.PF{,OO.RIIR.FlSH.PASS.DA'tA.t1lUCOLFG RUII DATE, 

YEARLIIIG SUBYEARLING STEELHEAD SOCKEYE 

POOL YEAR I1B HA llH IIB!lA llH lIB HA P11 tlB HA 

26.5 
28.1 
34.9 
34.7 
34.6 
34.8 

I;ELLS 

RRECH 

RISL 

LHG 

Ll01 

!lCN 

JOAY 

DALS 

BOliN 

SYS 

LEGE!ID 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 

1
993 
995 
997 

2001 
2005 

1991 
1993 
1995 
1997 
~gg~ 
1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
20U5 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

31.5 
Y,.7 
41.1 
{,2.3 
41.3 
41.6 

33.1 
37.0 
45.2 
46.8 
45.3 
{,6.0 

40.6 
41.0 
49.8 
51.5 
,,9.8 
50.2 

83.0 
82.2 
88.1 
88.5 
8/;1.3 
87.7 

3',.7 
35.9 
,.8.1 
38.5 
38.3 
38.7 

59.7 
58.9 
6',.7 
66.6 
64 .6 
6{'.6 

5{,.9 
5".7 
5'1. 1 
56.0 
!:o5.l 
56.6 

66.2 
66.2 
66.2 
69.3 
68.8 
69.1 

87.5 
87.5 
87.1 
87 .2 
87. a 
87.1 

31.4 
3'1.8 
41.3 
{,2.6 
41.5 
{1I.7 

33.2 
37.1 
45.8 
47.3 
45.7 
46.3 

40.7 
41.1 
50.2 
52.2 
50.0 
50.6 

83.0 
82.2 
88.1 
88.5 
8/).3 
81.7 

3ft.7 
36. 0 
3/;1. " 
39.0 
38.6 
39.0 

60.0 
59.0 
64.8 
67.2 
65.0 
65.3 

5',.8 
5".6 
5',.1 
56. 0 
55.6 
56.4 

66.1 
66.1 
66.2 
69.3 
68.8 
69.1 

87.5 
87.5 
87.2 
87.2 
87. a 
87.2 

-0.0 
0.1 
OJ, 
0.8 
0.4 
0.1 

0.0 
0.2 
1.2 
1.1 
0.7 
0.7 

0.2 
0.3 
0.9 
1.2 
O.S 
0.7 

-0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0 .3 
0 .8 
1.1 
0 . 8 
0.7 

0 .5 
0.2 
0 . 1 
1.0 
0.6 
1.1 

-0.1 
··0.1 
- 0 . 1 
- 0.0 
-0.2 
-0.3 

-0.2 
-0.1 
0.0 

-0.0 
-0.1 
0.0 

0.0 
0.0 
0 . 1 
0.0 
0.0 
0.1 

19.1 
20.6 
29.6 
29.5 
29.0 
28.1 

24.3 
25.8 
34.8 
3'i .0 
34.1 
34.3 

26.4 
26.6 
37.3 
37.1 
36.9 
36.1 

59.9 
60.1 
70.2 
70. (, 
70.8 
70.1 

28.3 
27.5 
33.7 
3'< .4 
34.7 
32.7 

42.8 
42.5 
53.3 
53.2 
53.2 
52J, 

,,5.3 
44.6 
46.5 
4(,.9 
45.9 
45.0 

55.5 
55.3 
56.2 
56.2 
56.1 
54.8 

79.5 
79.5 
79.6 
78 .4 
78.1 
78.2 

18.9 
20.4 
29J, 
29.Z 
29.2 
28.2 

24.2 
25.8 
34.8 
34.0 
3('.5 
34.5 

26.3 
26.5 
37.2 
37.0 
37.1 
36.3 

59.9 
60.1 
70.1 
70.4 
70.7 
70.1 

28.1 
27 .4 
53.5 
3{t.2 
34.7 
32.7 

42.6 
42.4 
53.3 

~
3.3 
3 .<, 
2.6 

{t5.4 
(-f( •• 6 
'16.5 
(,4.8 
(16.2 
45.2 

55.4 
55.2 
55.9 
56.0 
56.1 
5',.9 

79.5 
79.5 
79.6 
78.4 
78.0 
78.2 

-1. a 
-0.9 
-0.8 
-0.9 
0.6 
0.3 

-0.0 
0.0 
0.0 
0.1 
1.0 
0.6 

-0.5 
-0.3 
-0.3 
-0.4 
0.7 
0.4 

-0.0 
-0.1 
-0.0 
-0.0 
-0. 0 
-0.0 

-0.5 
-0.5 
- OJI 
- 0 .6 
0.2 

-0.0 

-0.3 
-0.2 
-0.0 

0 . 1 
0.3 
0.5 

0 .3 
0.0 

-0 .1 
-0.3 
0.6 
0.5 

-0.2 
-0.1 
-0.5 
-0.5 
0.1 
0.0 

-0.0 
-0.0 

0 . 0 
0 . 0 

-0.1 
0.0 

36.0 
39.9 
47.6 
48.4 
47.8 
48.1 

37.7 
41.4 
49.6 
50.2 
49.7 
49.9 

42.1 
42.6 
53.4 
53.8 
52.8 
53.7 

85.7 
85.6 
89.(1 
89.5 

~~j 

36.0 
39.9 
47.8 
48.6 
47.9 
48.2 

37.7 
41.5 
49.7 
50.3 
49.8 
50.0 

(,2.2 
42.6 
53.5 
54.0 
52.9 
53.8 

85.7 
85.6 
89.4 
89.5 
89.7 
89.3 

41.9 (,1.9 
44.2 (,( .. 3 
46.5 46.8 
,,6.8 (,7.1 
47.1 47.3 
47.8 48.1 

67.6 67.6 
66.6 66.7 
73.0 73.2 
74.1 74.5 
72.8 73.0 
73.1 73.3 

60.9 
60.2 
60.4 
61.8 
61. 9 
62.0 

66.4 
66.3 
66.7 
68.9 
69.1 
68.9 

83.4 
83.2 
82.9 
82.2 
82.0 
U2.5 

61.0 
60.2 
60.5 
61.9 
62.1 
62.3 

66.3 
66.2 
66.6 
68.8 
69.0 
68.9 

83.4 
83.2 
82.9 
82.2 
81.9 
82 . 5 

-0.0 
0.1 
0.2 
0.3 
0.3 
0.3 

-0.1 
0.1 
0.2 
0.2 
0.3 
0.2 

0 . 0 
-0.0 
0.2 
0.3 
0.2 
0.2 

-0.0 
0.0 
0 .0 
0.0 
0.0 
0.0 

-0. 0 
0.3 
0.7 
0.6 
0.6 
0.5 

0.1 
0.1 
0.3 
0.5 
0.4 
0.3 

0 . 1 
0.1 
0.2 
0.1 
0.5 
0.5 

-0 '1 -0 . 
-0. 1 
-0.1 
-0.1 
-0.0 

0 . 0 
0.0 
0.0 
0.0 

-0.0 
-0.0 

1991 69.8 69.8 0.0 5g.4 52.3 -o.} 72.9 72.9 0.0 
1993 70. 0 70.1 0.1 51..352 .3 -0. 73.1 15.1 0.0 
1995 73.7 75.9 0.2 58.6 58.6 -0.0 76.8 76.9 0 .1 
1997 74.6 74.7 0.3 58.158.1 -0.0 77.3 77.3 0.1 
2001 73.9 74.0 0.1 58.0 58.1 0.2 77.1 77.2 0.1 
2005 74.0 74.1 0.2 57.5 51.6 0.3 77.1 77.2 0.1 

26.5 
28.1 
3('.9 
34.7 
3',.5 
34.8 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3".2 
3'i.l 
42.6 
42.5 
42.1 
42.6 

65.6 
65.~ 7(, . 
74. 
7(1.8 
7('.3 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0 .0 
0.0 

0.0 
0.0 
0.0 
0.0 
0 .0 
0.0 

0.0 
0.0 
0.0 
0 .0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

50.8 
51.0 
59.5 
59.4 
59.5 
59.(1 

1m /frAIl SURVIVAL JoIIT!j BASE CASE COrmITIONS ( %) (BASI' CASE) 
ttA ItEMI SlJRV IVAl. IUTI ALlEl1IlATlVE CUlIlJITIOIIS (% I (ALTEI1IIATl VE I 
Rli = RI:LATIVE CIiAlIGE 11 III;.AII SU llVIVAL (%) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3{1.2 
34.1 
42.6 
42.6 
42.2 
(,2.7 

65.6 
65.3 
74.5 
7(, 4 
74:8 
7(1.3 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0 . 0 
0.0 
0.0 

0.0 
0.0 
0 . 0 
0.0 
0 . 0 
0.0 

50.6 
51.0 
59.5 
59.4 
59.6 
59.4 

llH 

-0.1 
0 .0 
0.1 
0.0 
0.3 
0.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 

0 . 0 
-0.0 
0.1 
0.3 
0.3 
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 
0.0 
0 . 0 
0.0 
0.0 

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

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0 . 0 
0.0 
0.0 
0.0 

-0.0 
-0.0 
0.0 
0.0 
0.1 
0.1 

(ALH:.llIIATl VE SUIlV IVAL - BASE CASE SURVIVAl) I (BASE CASE SURVIVAl) 

DATE RUU= OlDEC8 9,09,3'I,4{, 

:s: 
co 
I 
i'J 
,l>. 

FREQUENCY OF RELATIVE SURVIVAL CHANGES 
EXCEEDING OIiE AtID FIVE PERCENT 

PROGRAM = DSII=PJI.PF400.RIIR.SAS.REPORTS(FSUl1) 
FILE. PJI. PF400. RIIR. FISH. PASS.DATA.HIDCOLFG 
FILE. PJI.PF400.RNR.FISH.PASS.DATA.HIDCOLFG 

YEARLIIIG SUBYEARLING STEELHEAD SOCKEYE 

FIlIFI5 

51 0 
51 0 

131 0 

FIlIFI5 FDlIFD5 FIlIFI5 

101 0 
251 3 
181 5 
181 8 
301 20 
351 8 

FD1/FD5 

381 8 
251 10 
40/ 3 
501 5 
251 3 
28/ 3 

FIlIFI5 FD1/FD5 

o o 
o o o 
o 

FDI/FD5 

51 
51 

281 
251 
281 
23/ 

o 
o 
o 
5 o 
o 

101 0 
101 0 
~81 10 
431 3 
281 3 
351 3 

101 
101 
301 
401 
28/ 
351 

01 
01 
01 
01 
01 
01 

101 
31 

331 
381 
33/ 
301 

o 
o 
8 
5 
o 
5 

o 
o 
o 
o 
o 
o 
o 
o 
~ 
o 
3 

151 8 
81 0 

181 3 
251 8 
201 3 
30/ 10 

51 
81 

251 
251 
51 

181 

51 
81 

181 
101 
51 

15/ 

01 
01 
01 
01 
01 
01 

01 
01 
31 
01 
01 
51 

LEGE!ill 

o 
o 
o 
o 
o 
o 
o 
o 
a 
o o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

51 
51 
51 
31 
01 

15/ 

101 
51 

101 
51 
31 

131 

01 
31 
81 
31 
31 

101 

01 
01 
01 
01 
01 
0/ 

31 
01 
01 
51 
01 
31 

31 
51 

10/ 
01 
01 
81 

131 
101 
231 
201 
151 
20/ 

151 
81 

151 
131 
131 
101 

01 
01 
01 
01 
01 
0/ 

01 
01 
0/ 
01 
0/ 
0/ 

FIl 
FI5 
FUI 
FD5 

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 
o 
o 
o 
o 
o o 
o 
o 
5 

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

181 0 
81 0 

15/ 3 
101 5 
181 13 
181 15 

131 0 
181 0 
151 0 
lSI 3 
251 IS 
33/ 0 

01 
01 
01 
01 
01 
01 

81 
81 

151 
101 
25/ 
301 

81 
01 

101 
181 
231 
231 

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

201 5 
81 3 

101 0 
131 5 
201 13 
181 15 

31 
51 
81 

151 
231 
20/ 

31 
31 
31 
01 
01 
01 

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

20/ 
81 

15/ 
15/ 

51 
13/ 

301 
231 
281 
351 
251 
25/ 

01 
0/ 
01 
01 
01 
01 

231 
131 
181 
28/ 
81 

lSI 

181 
51 
51 

131 
81 
51 

lSI 
81 

301 
281 
lSI 
231 

81 
131 
231 
381 
201 
151 

01 
01 
01 
31 
01 
51 

o 31 o 51 o 01 
o 51 o 81 
o 201 o 20/ 

PERCENT OF 
PERCENT OF 
PERCEnT OF 
PERCENT OF 

o 81 
o 31 
o 81 
o 01 
o 3/ 

RELATIVE 
RELATIVE 
RELATIVE 
RELATIVE 

DATE RUN= OlDEC89,10,37,07 

o o 
o 
o 
o 
3 

o 
o 
o 
o 
o o 
o 
o o 
o 
o 
o 
o o 
3 o 
o o 
o o o 
o o o 
o 
o 
a o o 
3 

o 
o o 
o o 
o 
o o 
o 
o 
o o 
g 
o 
o 
o 
o 

01 
51 

151 
81 

181 
81 

0/ 
01 

101 
3/ 

181 
131 

8/ 
51 

181 
15/ 
8/ 

18/ 

01 
0/ 
01 
01 
01 
01 

01 
131 
251 
301 
181 
20/ 

01 
81 

18/ 

131 
51 

181 

81 
§j 
81 

151 
201 

81 
51 

131 
31 

101 
81 

51 
31 
31 
01 
01 
0/ 

01 
01 
01 
01 
01 
0/ 

o 
o 
g 
o o 
o o 
o 
o 
o 
o 
o 
o o o 
g 
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 

~j 
31 
01 
0/ 
3/ 

6~ 
6~ 
01 
01 

81 
51 

101 
3/ 
31 

10/ 

01 
01 
01 
0/ 
01 
01 

6~ 
0/ 
0/ 
01 
31 

01 
01 
31 
01 
01 
81 

31 
01 
31 
81 
01 
31 

81 
~j 

101 
01 
01 

01 
01 
01 
51 
01 
51 

01 
01 
01 
01 
01 
0/ 

SURVIVAL IIICREASES 
SURVIVAL INCREASES 
SURVIVAL DECREASES 
SURVIVAL UECREASES 

o o 
o o 
o 
o 
o o o. 
o o 
p 
o o 
o o o o 
o 
8 
o 
o o 
o 
o o 
o 
o 
o 
o 
o 
o 
o o o 

31 0 
201 0 
15/ 0 

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

§j 
151 
151 

151 
5/ 

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 
8 
o o 

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

10/ 0 
31 0 
51 0 
31 0 
31 0 
81 0 

01 0 
01 0 
0/ 0 
01 0 

81 0 
I 0 

31 0 
51 0 

13/ 0 
01 0 
01 0 
31 0 

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

01 0 
01 0 
01 0 
01 8 01 
01 0 

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

01 
01 
01 
01 
01 
01 

o o o o o 
o 

o 01 0 01 o o 
o 
o 
o o 

o 01 0 01 
o 01 0 01 o 01 0 01 
o 01 0 01 
o 01 0 01 

o 01 0 01 o 01 0 01 
o 01 0 01 
o 01 0 01 
o 01 0 01 
o 0/ 0 01 

o 01 0 81 o 01 0 I 
o 01 0 01 o 01 0 01 o 01 0 01 
o 01 0 01 

o 
o 
o 
o 
o 
o 
g 
o 
o 
o o 

EXCEEDING ONE rERCE/IT 
EXCEED ING FIVE PEHlE:. NT 
EXCEEUIIlG ONE PERCfllT 
EXCEEDIIIG FIVE PERLENT 



RELATIVE CHAtlGES IN SYSTEI1 STOCK SURVIVAL 
EII XA1E03 VS Al1XBAARO \BASE CASE I 

FRE~UEtICY OF REgApVE ¥URV~VAL CHANGES 
XCEEDIHG 011 lID F VE ERCENT 

PROGRAM = DSII =PJI. PF400 . RIIR. FISHPASS. SAS . REPORTS I FSUli56) 
AUG/04/89 

PROGRAI1 = DSII=PJI. PF400. RIIR. SAS. REPORTS I FSUI1) 
FILES. PJ I. PF40 0 .RII R.FISII . PASS . DATA . MJIlCOLFG RUI( DATE. FILE. PJI . PF400 . RIIR . FISH.PASS.DATA.I1IDCOLFG 

PJ I. Pf'.OO. RNR. FISH. PASS. DATA.tIlDCOLFG RUII DATE. AUG/01l89 FILE. PJI. PF400 . RNR . FISII.PASS . DATA.I1IDCOLFG 

YE ARL IIIG SUBYEARLIltG STEELIIEAD SOCKEYE YEARLING SUBYEARLING STEELHEAD SOCKEYE 

POOL YEA R 118 HA RI1 t1B tlA lUi t1B I1A RI1 t1B HA R11 FIlIFI5 FDI/FD5 FIl/FI5 fDI/FD5 FU/FI5 FDI/FD5 FIl/FI5 FDlIFD5 

~IE LLS 1 991 30 . 9 30 . 9 0 . 0 18 .9 18 . 7 - 0.8 35 . ~ 35 . 5 0 . 0 26 . 2 26.2 -0.1 3/ 0 5/ 0 10/ 0 35/ g 3/ 0 3/ 0 3/ 0 5/ 0 
1993 3(L 1 34 . ~ O. I 20 .4 20 .2 - 0.8 39 . 39 . 3 0 . 0 27.7 27.7 -0 . 0 3/ 0 3/ 0 25/ 3 30/ 8/ 0 5/ 0 3/ 0 3/ 0 
J 995 40.3 ,,0 . 0.5 29.3 29. 1 - 0 . 8 47 . 0 4 7 . 1 0 . 3 34 . 4 34.4 0.0 26/ 0 8/ 0 18/ 5 43/ 3 15/ 0 5/ 0 8/ 0 10/ 0 
1 997 '11.6 42 . 0 O. B 29. 2 26. 9 - 0 . 8 47 . 8 '16 . 0 0 . 3 34.3 3( •. 3 0 . 0 23/ 5 5/ 0 23/ 8 43/ 5 15/ 0 0/ 0 3/ 0 5 / 0 
2001 {10.7 40.8 0.5 26 . 7 28 . 8 0 . 5 4/ .2 ,. 7 .3 0 . 3 3' .. I 34 . 2 OJI 30/ 0 0 / 0 30/ 20 28/ 3 18/ 0 0/ 0 18/ 0 3/ 0 
2005 '11. 0 '11.1 0 .2 27. 8 27 . 8 - 0.0 47 .5 '17. 6 0.2 3' .. 4 3'1. 4 0 . 0 13/ 0 0 / 0 3/ 0 3/ 0 3/ 0 0/ 0 0/ 0 0/ 0 

RRECII J 991 33.1 33.2 0. 2 24. 3 24. 2 -0 . 2 37 . 6 37.6 0 . 0 0 . 0 0 . 0 0 . 0 13/ 0 8 / 0 13/ 0 18/ 0 3/ 0 3/ 0 0/ 0 0/ 0 
1993 36.9 3 7 . 1 0 .'1 25. 8 25 . 8 -0 . 1 41.3 41.4 0 . 1 0 . 0 0.0 0.0 13/ 0 5 / 0 8 / 0 13/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1995 45 . 1 45.7 1.3 3'1 . 8 3~ . 8 0 . 0 49 . 6 49 . 6 0 . 1 0 . 0 0 . 0 0 . 0 35/ 10 8/ 0 15/ 3 18/ 0 10/ 0 B~ 0 0/ 0 0/ 0 
1997 46.847.3 1. 1 33. 9 3 . 9 - 0 . 0 50 . 2 50 .3 0 . 2 0.0 0 . 0 0.0 40/ 3 5/ 0 10/ 5 231 0 3/ 0 0 0/ g 0/ 0 
200 1 45.3 45. 6 0 .7 34. 0 34 . 4 1 . 0 49.7 49 . 8 0 . 2 0 . 0 0 . 0 0 . 0 28/ 3 3/ 0 23/ 13 8/ 0 1~~ 0 0/ 0 0/ 0/ 0 
20 05 45.9 '16.1 0. 3 34. 2 34.1 -0.2 49.950.0 0 . 1 0.0 0.0 0.0 13/ 3 5/ 0 3/ 0 10/ 0 0 0/ 0 0/ 0/ 0 

RISL 1991 4 0 .5 40 . 6 0 . 2 26. 4 26 . 2 -0.5 42 . 142 . 1 0 . 0 34 . I 34.1 0 . 0 8/ 0 0/ 0 13/ 0 38/ 0 8/ 0 5/ 0 ~~ 0 ~~ 0 
1993 40.9 4 1. 1 0 .4 26. 6 26.5 -0.3 42 . 6 42 . 6 -0 . 0 34.0 ~4.0 0 . 0 13/ 0 0/ 0 15/ 0 18/ 0 5/ 0 3/ g 0 0 
1995 49.6 50. 1 1.0 37.3 37 . 2 -O . ~ 53 . 4 53 . 5 0 . 2 42 . 5 2.5 0 . 0 30/ 8 8/ 0 20/ 0 28/ 0 15/ 0 10/ 18/ 0 13/ 0 
1997 5 1 .552.2 1. 3 37 .1 36 . 9 -0 . 53.9 54 .0 0 . 3 42 . 5 42.6 0.2 43/ 5 3/ 0 15/ 5 35/ 0 13/ 0 3/ ·0 13/ 0 0/ 0 
2001 49.750.0 0.6 36. 8 37 . 1 o.r 52 . 8 5 2. 9 0 . 2 42 . 1 42.~ O' i 28/ 0 3/ 0 30/ 15 23/ 0 !~ 0 0/ 0 18/ 0 3/ 0 
2005 50.2 50.4 0.4 36 .1 36.0 -0 . 53 . 7 53.8 0 . 1 42.6 42. O. 20/ 3 0/ 0 0/ 0 5/ 0 0 3/ 0 5/ 0 0/ 0 

LHG 1 99 1 83 . 0 83 . 0 -0.0 5 9 . 8 5 9. 8 - 0 . 0 85 . 785. 6 - 0 . 0 65.5 65 . 5 -0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1993 82.2 82 . 2 0. 0 60 . 1 (, 0 . 1 - 0 . 1 85 . 6 8 5 .6 0 . 0 65.3 65 ' i 0 . 0 0/ 0 0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1995 08. 1 86. 1 0 .0 70 .2 10.1 - 0 . 0 89 . 4 89.4 0 . 0 f4 . 5 7'1. 0 . 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1997 88.5 88 . 5 0. 0 70 . 4 70.4 - 0 . 0 89.5 89.5 -0.0 4.4 74.4 0.0 0/ 0 0/ 0 0 / 0 0/ 0 0/ 0 0/ 0 0/ 0 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 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
2005 87.787.7 0.0 70.1 70 . 1 -0 . 0 89 . 3 8 9 .3 0 . 0 74 . 3 74.3 0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

LHH 1 991 33.3 33.3 -0. 1 27. 2 26 . 9 - 0 . 9 40 . 2 40 . 2 -0.1 0.0 0.0 0 . 0 8/ 0 10/ 0 5/ 0 20/ 5 3/ 0 10/ 0 0/ 0 0 / 0 
1993 35 . 8 36.0 0.4 27. 5 27 . 4 - 0 . 6 44 . 1 44 .3 0.3 0.0 0.0 0.0 18/ 0 0/ 0 3/ 0 18/ ~ 10/ 0 0/ 0 0/ 0 0/ 0 
1995 38.0 38 . 4 0 . 9 33.7 33 . 5 -0 . 4 46.5 46 . 8 0 . 7 0.0 0 . 0 0.0 35/ 3 0/ 0 15/ 0 15/ 25/ 0 0/ 0 0/ 0 0/ 0 
1997 38.5 39.0 1.2 34.5 34 .2 - 0 . 7 46.8(17.1 0 . 6 0 . 0 0.0 0.0 43/ 5 5/ 0 13/ 0 25/ 3 30/ 0 0/ 0 0/ a 0/ 0 
2001 38.3 38 . 6 0 .8 34.6 34. 7 0 . 3 47 . 147.3 0.6 0 . 0 0.0 0 . 0 33/ 0 0/ 0 30/ 0 8/ 0 18/ 0 0/ 0 0/ 0 0/ 0 
2005 38 .7 38.9 0.5 32.7 32. 6 - 0 . 2 47.8 48 . 0 0.4 0 . 0 0.0 0.0 23/ 3 0/ 0 3/ 0 10/ 0 15/ 0 0/ 0 0/ 0 0/ 0 

tlCII J 991 59.7 59.9 0.5 42 .7 42. 6 - 0 . 3 67.5 67 . 5 0 . 1 0 . 0 0.0 0 . 0 15/ 8 5/ 0 5/ 0 18/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1993 58.8 59.0 0.3 '12.4 4 ~ . 3 -0. 2 66. 5 66.6 0 . 2 0 . 0 0.0 0 . 0 10/ a 5/ a 0/ 0 18/ 0 8/ a 0/ 0 0/ 0 0/ a 
1995 64.7 64 . 7 0 . 1 53 .2 5. 2 0 . 0 73.0 73 . 2 0.3 0.0 0.0 0.0 18/ 3 10/ 5 10/ 0 5/ 0 fO/ 0 3/ 0 0/ 0 0/ 0 
1997 66.6 67.2 1. 0 53. 2 5 3 . 2 0.1 74 .1 74. 5 0.5 0 . 0 0.0 0.0 25/ 8 0/ 0 15/ a 10/ 0 3/ 0 0/ 0 0/ a 0/ 0 
2001 64.6 65. 0 0 .6 53. 1 53 . 3 0.3 12 . 8 73 . 0 OJ , 0 . 0 0.0 0.0 20/ 3 0/ 0 23/ 0 0/ 0 18/ a 0/ 0 0/ 0 0/ 0 
2005 64.6 65.0 0.5 5 2. 3 5 2.3 0 . 0 73.1 73.2 0 . 2 0 . 0 0.0 0 . 0 13/ 5 0/ a 0/ a 0/ 0 10/ 0 0/ 0 0/ 0 0/ 0 

JDAY 1991 5'1.8 54.7 -0. I 45. 1 45 . 0 -0. 1 60 . 2 60 . 2 0 . 0 0 . 0 0.0 0 . 0 8/ 0 13/ a 15/ 3 18/ 0 

i~ 
0 5/ 0 0/ a 0/ 0 

1993 5', .6 54.5 -0. 1 44. 444 . 3 - 0 . 1 59 . 5 59 . 5 0 . 0 0 . 0 0 . 0 0 . 0 8/ 0 10/ a 8/ 0 10/ 0 0 0/ 0 0/ 8 0/ a 
1995 5'LO 53.9 -0.2 46.2 4 6 . 2 - 0.1 59 . 6 59 . 7 O. I 0.0 0.0 0 . 0 20/ 0 18/ 0 18/ 3 28/ 0 0 ~~ 0 0/ 0/ 0 
1997 56.0 SO.O - 0. 1 ',', .8 4', . 6 - 0 .4 61.8 61.9 O. I 0 . 0 0.0 0 . 0 20/ a 20/ 0 13/ 5 28/ 3 10/ 0 0 0/ 0 0/ 0 
200 1 55.7 55.6 -0.2 (,5 . 6 (16. 0 0. 8 61.8 6 2 . 1 O J , 0 . 0 0.0 0.0 5/ 0 15/ 0 23/ 13 13/ 0 15/ 0 0/ 0 0/ 0 0/ 0 
2005 56.6 56.6 -0. 1 4',.8 ','1.7 -0.2 61. 9 6 2 .0 0 . 0 0 . 0 0 . 0 0 . 0 3/ 0 5/ 0 3/ 0 10/ 0 0/ 0 0/ 0 0/ 0 0/ a 

DALS 1991 66.0 65.9 - 0 .2 55.0 54 . 8 - 0 . 3 65 . 9 65. 8 -0 . 1 0 . 0 0.0 0.0 5/ 0 15/ 0 5/ 0 13/ 0 5/ 0 8/ 0 0/ 0 0/ 0 
1993 66.0 65.9 -0.1 5' .. 7 54.6 - 0 .2 65.9 6 5. 7 - 0 . 2 0.0 0.0 0.0 8/ 0 8/ 0 5/ 0 10/ 0 3/ 0 8/ 0 0/ 0 0/ 0 
1995 65.9 65.9 0. 0 55 . 5 55.3 - 0 . 'I 66.1 66.0 - 0 . 1 0.0 0.0 0.0 15/ a 15/ 0 10/ 0 25/ 0 13/ 0 5/ 0 0/ 0 0/ 0 
1997 69JI 69.3 -0. 0 56.3 56.0 - 0. 5 68 . 9 68 . 8 - 0.1 0 . 0 0.0 0 . 0 10/ 0 0/ 0 15/ a ~5/ 0 3/ 0 8/ 0 0/ 0 0/ 0 
2001 68 . 8 68.7 -0.1 56. 1 56.2 0 . 1 69 . 1 69 . 0 -0.1 0.0 0 . 0 0 . 0 5/ 0 3/ 0 25/ a 0/ 0 10/ 0 0/ 0 0/ 0 0/ 0 
2005 69.1 69. 1 - 0 .0 54.8 54. 8 - 0 . 1 69.0 68 . 9 -0 . 1 0.0 0.0 0.0 0/ 0 0/ a 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

. BONN 1991 87.5 87.5 0. 0 79 . 5 79. 5 - 0.0 83.4 8 3. 4 0 . 0 0.0 0.0 0.0 0/ 0 0/ 0 3/ 0 0/ 0 5/ 0 0/ 0 0/ 0 0/ 0 
1993 87 . 5 87.5 0.0 79. 5 79 . 5 -0 . 0 83 . 2 83 . 3 0.0 0.0 o.g 0 . 0 0/ 0 0/ 0 3/ 0 3/ 0 3/ 0 0/ 0 0/ 0 0/ 0 
J 995 87. 1 87 .2 0.1 79 .6 79 . 6 0.0 82.9 8 2 .9 0 . 0 0.0 O. 0.0 0/ 0 0/ 0 3/ 0 0/ 0 3/ 0 0/ 8 0/ 0 0/ 0 
199 7 87.2 87.2 0. 0 78.4 78. 5 0 . 0 82.2 82 . 2 -0.0 0.0 0.0 0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 5/ 0/ 0 0/ 0 
20 01 8 7.0 87.0 0. 0 78 .1 78.0 -0 . 1 82.0 81.9 - 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 8 7.187.1 0. 0 78.2 78 . 2 -0.0 82 . 5 8 2 .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 

SYS 199 1 69.7 69.7 0 . 0 52.352. 2 - 0 . 2 12.772 . 7 0.0 50.6 50 . 6 -0.0 0/ 0 0/ 0 0/ 0 10/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1993 70 . 0 70 .0 0.1 52. 3 52. 2 -0 . 2 12 . 9 72 . 9 0 . 0 50 . 9 50'4 -0.0 0/ 0 0/ 0 3/ 0 5/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
1 995 73 . 6 73.8 0.2 58.5 58 .5 - 0 . 0 76 . 7 76. 7 0 . 1 59 . 4 59. 0.0 3/ 0 0/ 0 8/ 0 3/ 0 0/ 0 0/ 0 0/ a 0/ 0 
1997 7".5 74.7 0 .3 58. 0 58. 0 - 0.0 77 . 2 77 . 3 0.1 59 . 3 59 . 3 0 . 0 0/ 0 0/ 0 8/ 0 5/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
20 0 1 73.8 73 .9 O. J 57.9 5 8 . 0 0 . 2 77.1 77 . 2 0 . 1 59.4 59.5 0 . 1 0/ 0 0/ 0 23/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
2005 73.9 74. 0 0 . 1 57. 4 5 7 . 4 - 0 . 0 77.1 77.1 0.1 59 . 3 59.3 0.0 3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

LEGEtlD l IB = MEAlI SURVIVAL WITH BASE CASE cormITIOIIS ( t: J (BASE CASE) LEGEIID FII PERCENT OF RELATIVE SURVIVAL INCREASES EXCEEDING ONE PERCE'~ 
tlA = IIE fII~ SURV IVAL I~ LTII ALTERIIATIVE CorlDITIOIIS I t: I (ALTERIIATIVE) FI5 PERCErrT OF RELATIVE SURVIVAL tlCREASES EXCHOING FIVE PERCENT 
R11 = RELAT I VE CHANGE III liE AN SU RVIVAL I t: I FDI PERCENT OF RELATIV~ SURVIVAL DECREASES EXCEEDIIIG ONE PERCENT 

(ALTERII ATIVE SUIlVIVAL - BASE CASE SURVIVAL) / IBASE CASE SURVIVAL) FD5 PERCEIfT OF RELATIV SURVIVAL DECREASES EXCEEOIIIG FIVE PERCENT 

. DATE RUN= 0 7DEC89. 0 9 . 39 . 07 DATE RUI~= 07DEC89.11.21,39 

:s: 
OJ , 
f'J 
V1 



RELATIVE CHANGES IN SYSTEtI STOCK SURVIVAL FRE~UENCY OF RELATIVE SURVIVAL CHANGES 
lttXA21HIL VS HIXBANIIL (BASE CASE) XCEEDIIlG OIlE AlID FIVE PERCENT 

PROGRAI1 = nSII=PJI. PF400. RlIIl. FISIlPASS. SAS. REPORTS( FSUJ156) PROGRAM DSN=PJI.PF400.RIlR.SAS.REPORTSIFSIJl1) 
FILES, PJI.PF(,OO.R1m.FISII.PASS.IJATA.MIIlCOI.FG RUII DATE, AUG/03/89 FILE, PJI.PF400.RIIR.FISH.PASS.DATA.tIlDCOLFG 

PJl.PF400.RNR.FISII.PASS.UATA.InUCOLFG RUIl DATE, OC"I'125/89 FILE, PJI ''''400. RIlR. FISH. PASS .DATA . MlDCOLFG 

YEARLIIIG SUBYEARLIIlG STEEUIEAD SOCKEYE YEARLIIlG SUBYEARLING STEELHEAD SOCKEYE 

POOL YEAR lIB llA R1i ttB HA R11 tIB liA R11 ttB HA RI1 FIlIFI5 FD1/FD5 FU/FI5 FD1/FD5 FIlIFI5 FD1/FD5 FIl/FI5 FDlIFD5 

HELLS 1991 30.9 !;O.9 O. I 1B.9 18.8 -0.4 35.5 35.6 0.2 26.0 26.1 0.4 181 0 131 0 351 0 401 0 81 0 51 0 181 0 01 0 
1993 33.9 !/ .. 0 0.3 20'2 20,(. 0.2 &9.2 39.3 0.3 gJ ~1.:Z 0.1 151 0 31 0 451 3 301 0 81 0 ~~ 0 81 0 31 0 
1995 40 . 1 (,0.3 0.5 29. 29.4 -0.'. 7.0 '.7.2 OJ+ 0.2 251 0 01 0 201 3 281 3 201 0 0 81 0 31 0 
1991 '.1.5 '.1. 7 O.~ 29.2 29.2 -0.1 47.8 '.7.9 0.2 3f.,(. 34.4 -0.0 151 3 31 0 231 8 401 0 131 0 31 0 01 0 31 0 
ZOlll '.0.5 (.0.6 O. 28.5 28.6 0.4 47.147.2 0 .3 3' .. 0 34.0 0., 151 0 01 0 351 8 81 0 lSI 0 01 0 101 0 01 0 
2005 40.8 40.9 0.3 27.5 27.7 0.4 47.3 47.5 0.4 3ft.134.' 0.3 181 0 31 0 331 13 201 3 181 0 01 0 101 0 31 0 

RRECII 1991 33.1 3,.9 -0.5 24.0 24.1 0.3 37.6 37.7 0.3 0.0 0.0 0.0 201 3 281 10 201 :, 131 0 131 0 31 0 01 0 01 0 
1993 36.9 36.8 -0.2 25.8 25.8 -0.0 41.2 41.3 0.2 0 . 0 0.0 0.0 131 0 181 3 lSI :, 201 0 61 0 01 0 01 0 01 0 
1995 44.8 45.3 1.2 34.6 34.6 0.0 49.5 49.7 0.3 0.0 0 .0 0.0 351 5 51 0 51 0 61 0 151 0 31 0 01 0 01 0 
1997 46.8 47.0 0.6 34.2 34., 0.0 50.3 50.3 o. I 0.0 0.0 0.0 301 3 51 a 61 a 101 a 61 a 31 0 01 0 01 0 
2001 45.0 45.2 0.6 ~4. 0 3( •. 1 0.5 49.6 49.7 0 .2 0 . 0 0.0 0.0 IS,' 5 01 0 lSI 6 61 0 101 0 01 0 01 0 01 0 
2005 46.146.2 0.2 3.9 34.0 0.3 49.9 50.0 0.3 0.0 0.0 0.0 25/ 3 13/ 3 lSI 5 5/ 0 lSI a 3/ a 0/ a 01 a 

RISL 1991 40.7 40.5 -0.4 26.3 26.3 -0.0 f.2.4 42.4 - 0.0 34.1 34.2 0.2 131 0 201 5 281 a 30/ 0 131 0 101 0 101 0 31 0 
1993 40.740.7 O. I 26.6 26.7 0.2 42.7 42.8 0.3 33.9 3' .. 0 0 . 3 131 a 101 a 331 0 26/ 0 61 3 81 0 8/ 0 31 0 
1995 49.2 49.6 0.6 37.6 37.6 -0.2 53.5 53.5 0.2 42.5 42.6 0.3 301 5 81 0 201 0 25/ a 161 a 61 a 23/ 3 ~j a 
1997 51.4 51. 7 0.6 37.3 37.3 O. I 54. I 54. I O. I 42.6 42.6 O. I 20/ 0 5/ 0 lSI 0 161 0 5/ a 61 0 61 a 0 
2001 49.4 49.7 0.5 36.6 36.9 0.4 52.5 52.7 0.3 42.0 42.0 0.2 151 a 01 0 23/ 0 61 a 31 a 31 . a 101 0 01 a 
2005 50.3 50.5 0.5 35.8 36.0 0.5 53.753.9 0.2 42.5 42.6 0.4 25/ 0 31 a 261 3 10/ a 13/ a 10/ a 16/ a 0/ a 

LHG 1991 8,.9 62.9 -0.0 59.8 59 . 8 -0.0 85.6 85.6 0.0 65.4 65.4 0.0 0/ 0 01 0 0/ 0 0/ 0 0/ 0 01 0 0/ 0 01 0 
1993 8, . 1 82.1 -0.0 60. I 60. I -0.0 85.5 85.5 -0.0 65.2 65.2 -0. 0 0/ a 01 0 01 0 0/ 0 01 0 01 0 01 a 01 0 
1995 88. I 86. I 0.0 70.1 70.1 -0.0 89.4 89.4 0.0 74.4 74.5 0.0 0/ a 01 0 01 0 0/ 0 0/ a 0/ 0 01 0 01 0 
1997 88.5 88.5 0.0 70.3 70.3 -0.0 1l9.5 89.5 0.0 74.4 74.'. 0.0 0/ a 01 a 01 a 01 a 01 0 01 a 01 0 01 0 
,DOl 88.3 81:1.3 0.0 70.7 70.7 -0. a 89.7 1l9.7 0.0 74.8 74.8 - 0.0 01 a 0/ a 0/ 0 01 a 01 a 01 0 0/ a 01 a 
2005 1l7.787.8 0.0 70.1 70.1 -0.0 89.3 89.3 0.0 7't. 3 74.3 0.0 0/ a 0/ a 0/ a 0/ 0 01 a 0/ 0 0/ a 0/ 0 

LHli 1991 33. I 33.0 -0.3 26.4 26.4 0.0 40.0 39.9 -0.1 0.0 0.0 0.0 10/ a 18/ a 23/ 0 15/ 0 5/ 0 8/ 0 01 0 01 a 
1993 35.6 35.6 -0.1 27.1 27.1 0.0 43.943.9 0.0 0.0 0.0 0.0 101 a 81 a 15/ 0 18/ 0 3/ a 0/ 0 01 a 01 a 
1995 37.6 37.9 0.8 33.2 33., -0.1 46.3 46.5 0 .6 0.0 0.0 0.0 33/ 3 51 a 5/ a 13/ a 251 a 0/ 0 0/ 0 01 0 
1997 38.4 38.6 0.6 33.9 33.9 0.1 46.8 47.0 0 .4 0.0 0.0 0.0 201 3 01 a 10/ 0 8/ a fO

/ 
a 01 0 0/ 0 01 0 

2001 38.1 38.3 0.5 34.2 34.2 0.0 46.9 47.1 0.4 0.0 0.0 0.0 20/ 0 01 a 5/ a 81 a :v a 0/ a 0/ 0 01 0 
2005 38.8 38.9 0.4 3,.1 32.1 0.2 47.8 48.0 0.5 0.0 0.0 0.0 23/ 0 8/ a 18/ a 31 0 5/ 0 0/ 0 0/ 0 01 0 

l1etl 1991 59.9 59.6 -0.6 42.6 42.6 -0.0 67.6 67.5 -0.1 0.0 0.0 0.0 8 1 a 231 0 20/ a 18/ 0 ~~ 0 ~~ 0 01 a 01 a 
1993 58.5 58.1 -0 . 7 42.'. 42.4 0.2 6~.4 66.', 0.0 0.0 0.0 0.0 81 3 181 8 18/ a 8/ a a 0 01 a 01 a 
1995 63.'. 6 f t. 1 I., 53.3 53.3 0.1 72.7 72.9 0.2 0.0 0.0 0.0 181 10 51 a 101 a 10/ a 13/ 0 0/ 0 01 a 01 0 
1997 66.2 66.8 0.8 53.2 53.3 O. I 7' •. 1 7(,. 3 0.3 0.0 0.0 0.0 231 5 3/ a 8/ 0 0/ a 13/ a 0/ a 01 a 01 0 
2001 6' •. 2 64 . 2 -0.0 53.0 53.1 0.2 72.6 72.8 0.3 0.0 0.0 0.0 181 5 101 5 81 0 3/ a lSI a 01 0 01 0 01 a 
2005 65.0 65 . I 0.3 52.0 52.2 0.'. 73., 73.4 0.2 0.0 0.0 0.0 251 a 101 3 10/ a 3/ a 15/ a 31 0 01 a 01 a 

JDAY 1991 55. I 55.2 0.1 '1( .. 4 4' .. 4 O. I 59.9 59.9 0.0 0.0 0.0 0 . 0 281 a 131 3 <:0/ a 251 0 BI 0 5/ a 01 a 01 0 
1'i')3 !:>(t.6 Sf •. O 0.3 f,f,.2 ',rt .) -0.1 59.3 59.3 -0. 1 0.0 0.0 0.0 181 a 81 0 lSI 5 251 a 01 0 B/ 0 01 0 01 a 
1995 .sf,. 1 5( •. 1 U.O ,,6.0,,6.0 0.0 59.5 59.6 O. I 0.0 0.0 0 . 0 131 0 pi 0 231 3 201 0 101 a 01 a 01 0 01 0 
1997 56 . 3 56.3 U.O (1{,.9 'If •. 9 0.1 62.162.1 0.0 0.0 0 . 0 0 . 0 81 0 31 0 101 a 131 a 51 a 0/ 0 0/ a 01 0 
2001 55.6 55.7 0.2 ,,5.4 45.6 0.3 61.8 61.8 O. I 0 .0 0.0 0.0 3/ 3 51 a 151 3 10/ a 101 0 51 a 01 a 01 0 
2005 56.7 56.7 -0.1 <,4.3 44.5 0.4 61.661.9 0.4 0.0 0.0 0.0 15/ 3 131 3 18/ 8 3/ a 0/ 0 0/ 0 0/ a 01 a 

DALS 1991 65 . 8 65 . 9 0.0 Sf • . 9 54. 9 - a . 0 65.8 65.9 0.1 0.0 0.0 0.0 201 a 131 a 151 a 13/ a 5/ 0 31 0 01 0 01 0 
1993 66.1 66.0 -0.0 54.754.7 0.1 65.8 65.r 0.1 0.0 0.0 0.0 13/ a 81 a 131 0 101 a 51 0 5/ a 01 0 0/ 0 
1995 65.8 65 . 7 -a., 55.6 55.5 "0.2 66.166. -0. 0 0.0 0.0 0.0 131 a 151 a 51 a 31 0 31 0 ~~ 0 01 0 01 0 
1997 69 . 5 69.5 0.0 56.3 56.2 -0.1 69.169.1 0.0 0 .0 0.0 0 .0 101 a 81 0 81 0 51 0 31 a B 01 0 01 0 
2001 60.1 68.8 0.2 55.9 56.0 0.1 68.9 69.0 O'A 0.0 0.0 0.0 5/ 3 51 0 101 0 81 a 5/ 0 0/ a 01 0 01 0 
2005 6'1.2 69.1 - 0.1 5',.6 5' •. 7 0.2 60.9 68.9 O. 0.0 0.0 0.0 131 3 81 3 181 0 81 a 5/ 0 5/ a 01 a 01 0 

BOt/N 1991 /37 . 587.5 0.0 79.5 79.6 0 .0 B~.6 O~. 7 0.1 0.0 0 . 0 0.0 01 a 31 a 01 a 51 0 tw a 3/ 0 01 0 01 a 
199,:) 67.(. 81.', -0.0 79.5 79.5 -0.0 g~:~ Ht~ 0.1 0 . 0 0.0 0.0 01 0 01 0 01 a 31 a 3/ 0 0/ a 01 0 01 a 
1995 87.0 07.1 0.0 79.6 79.6 -0.0 0.0 0 . 0 0.0 0.0 31 0 01 a 01 a 31 a 01 0 0/ a 01 0 01 a 
1997 87.2 1l7.3 0.0 70.5 78.5 0.0 82.4 82 J. 0.0 0.0 0.0 0.0 01 0 01 0 0/ a 01 0 01 0 3/ 0 01 a 01 0 
2001 86.987.0 0.1 78.0 78.0 0.1 81.901.9 O. I 0.0 0.0 0.0 31 0 01 a 31 a 01 0 3/ 0 0/ 0 01 a 01 0 
2005 87.2 87.2 0.0 78.3 78.3 -0.0 82.5 8,.6 0.0 0.0 0.0 0.0 3/ a 3/ a 3/ 0 5/ a 3/ a 3/ a 0/ 0 0/ 0 

SYS 1991 69.7 69.7-0.1 52.2 52.2 0.0 72.7 72.7 0.0 50 . 5 50.6 O . I 01 a 51 0 81 a 5/ a 0/ 0 0/ 0 0/ a 0/ 0 
1993 69.9 69.9 -0.0 5,.2 52.3 0.1 72.9 r.9 0.0 50.8 50.B 0 .1 01 a 31 a 51 a 31 0 01 0 01 a 01 a 01 a 
1995 '13.'. 73.6 0.2 50.6 58.6 0 . 0 76.6 6.7 0.1 59.3 59.3 0 .1 81 a 0/ 0 01 a 3/ 0 0/ 0 0/ a 31 a 01 0 
1997 7{ .. 5 7'" 6 0.1 58. I 5B. I 0 . 1 77.3 7.3 O. I 5\1.3 59.3 -0.0 31 0 0/ a 31 a 0/ 0 01 a 01 0 0/ 0 01 a 
2001 73.7 73.B 0.1 57.857.9 0.1 77.0 77.1 0.1 59.3 59.4 0.0 31 0 01 a 5/ 0 01 0 0/ a 0/ a 0/ a 01 0 
2005 7',.0 7't. a 0.1 57.357.4 0.2 77.0 77.1 O. I 59.2 59.2 O . I 31 a 3/ 0 5/ a 0/ a 0/ 0 0/ 0 0/ 0 01 a 

LEGEIID lIB = IIEAIl SURVIVAL HITH BASE CASE COIIDITIOIlS (/.) I BASE CASE) LEGE lID FIl PERCHIT OF RELATIVE SURVIVAL IIICREASES ~XCEEDIIlG ONE PERCFNT 
tlA = IH:AIl SlIRVIVAL HITH ALTERlIATlVE COIIDITlOllS (/.) (ALTEIlNATIVE) FIS PERCEIIT OF RELATIVE SURVIVAL BNCREASES XCEEDING FIVE rfRLENT 
rut = rEI.ATIVE ClIAIlGE III IilAll SURVIVAL (/.) FDI PlRCEllr OF RELATIVE SURVIVAL ECREASES ~XCEEDIIIG OIlE PEIlCEtfr 

( ALTEHIlATlVE SURVIVAL - BASE CASE SURVIVAL) / (BASE CASE SURVIVAL) FD5 PERCEIIT OF RELATIVE SURVIVAL DI:.CREASES XCEEDltIG FIVE PEIlCI:.IIT 

DATE RUIl= 07DEC89:09.23,41 DATE RUN= 07DEC89, 09, ,8.53 

::;:: 
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N 
0' 



RELATIVE CHAItGES IN SYSTEM STOCK SURVIVAL 
ltIXA2SHL VS El1XBASHL (BASE CASEI 

FRE~UENCY OF RELATIVE SURV~VAL CHANGES 
XCEEDING OIlE AND FIVE ERCEtcr 

PROGRAlI = DSN=PJI. PF400. RIm. FISH PASS . SAS. REPORTS( FSUI156 ) 
AUG/ 03/ 89 

PROGRAl1 = DSII=PJI. PF400. RNR. SAS. REPORTS( FSUI1) 
FILES. PJI.PF400.RIHl.FISH.PASS. DATA . NIDCOLFG RUII DA:rE. pI.E. PJI . PF400. RlIR . FISH. PASS . DATA . l1Il1COLFG 

PJI. PF400. RlIR. FISH. PASS.DATA.l1lDCOLFG RUII DACE. OeI/ Z5/89 ILE . PJI.PF400. RNR . FISH.PASS.DATA . MlDCOLFG 

YEARLIlIG SUBYEARLIlIG STEELHEAD SOCKEYE YEARLING SUBYEARLIIIG STEEUIEAD SOCKEYE 

POOL YEAR I1B HA RI1 I1B tlA ntl I1B tlA R11 lIB tlA Pl1 FIlIFI5 FDl/FIl5 FIl/FI5 FIlI/FD5 FUffI5 fDlIFD5 FIlffI5 FIlllFIl5 

WELLS 1991 3O·I 31.1 0 . 6 18.918 . 7 - 1.0 35.5 35.6 0.4 26.1 26.2 0 . 3 181 3 101 0 251 0 331 13 101 3 81 0 151 3 81 0 
1993 ?A. 34.2 0.2 20.3 ZO.3 0.1 39.3 39.5 0 .4 27.727.7 O. Z 181 0 81 0 351 0 231 0 181 0 31 0 81 0 81 0 
1995 40. 40 . 5 0 . 5 29.1 29.1 - 0 . 0 47.047.1 0 .4 34.3 34.4 0 . 1 331 0 101 0 131 ~ 201 0 181 0 31 0 101 0 51 0 
1997 41.641 . 9 0 . 5 29.1 29 . 0 -0 . 4 47.9 48. 0 0 .2 34. j 34.3 0 . 0 181 3 01 0 251 301 3 131 0 01 0 81 0 01 0 
200! 40.~ 40 . 8 0.2 28.7 28.7 0.2 47 . ~ 47.4 0.4 34. 34.2 0 .1 181 0 01 0 301 5 231 0 181 0 01 0 ~~ 0 31 8 200 40 . 41.0 0 .2 27.8 27.9 0 .3 47. 47.6 0.3 3( .. 3 34.4 0.1 181 0 81 0 381 8 201 0 231 0 5/ 0 0 31 

RRECH 1991 33.1 33.1 0 . 0 24.2 24.2 -0.1 3f · 537 . 7 0 . 3 0.0 0 . 0 0 . 0 18/ 5 fO/ 5 25/ 3 251 0 10/ 3 5/ 0 0/ 0 0/ 0 
1993 36.9 36.9 0 .2 25.9 25.8 -0.3 4 .3 41.4 0 .2 0 . 0 0 . 0 0 . 0 23/ 3 3/ 0 18/ 0 30/ 5 8/ 0 0 / 0 01 0 01 0 
1995 45.1 45.4 0.7 34.7 3( .. 7 0 . 0 49.5 49 . 6 0 . 1 0 . 0 0 . 0 0.0 40/ 8 P/ 3 8/ 0 5/ 0 13/ 0 5/ 0 0/ 0 0/ 0 
1997 46.8 47.0 0.5 33.8 33. 9 0 .2 50.2 5 0 . 3 0.1 0 . 0 0 . 0 0.0 23/ 3 01 0 10/ 3 3/ 0 0/ 0 0/ 0 0/ 0 01 0 
2001 45.4 45.4 O.Z 34.0 34 .1 0 .2 49.8 49 . 8 0 .2 0.0 0.0 0 . 0 20/ 0 15/ 0 131 0 15/ 0 10/ 0 0/ 0 01 0 01 0 
2005 45.846.1 0.6 34.2 34.3 0. 4 49.9 50. 0 0 .2 0 . 0 0.0 0 . 0 35/ 5 10/ 3 23/ 3 8/ 0 3/ 0 3/ 0 0/ 0 0/ 0 

RISL 1991 40.5 (,0.6 0.3 26.4 26.2 - 0 .5 42.2 42.2 0.1 34 . 1 34.1 0.1 13/ 5 8/ 3 15/ 0 28/ 0 23/ 3 8/ 3 10/ 3 8/ ~ 1993 40.8 41.0 0.3 26.6 26.6 0 . 1 42.7 42.8 0 .4 34.0 34 . 1 0.4 23/ 3 8/ 0 28/ 0 25/ 0 18/ 3 8/ 0 18/ 3 51 
1995 49.6 50.0 0 . 9 37.1 37. 2 0 . 1 5~.4 53 .4 0.0 42 . 4 42.5 0 . 1 35/ 5 8/ 0 8/ 0 10/ 0 18/ 0 13/ 0 31 0 101 0 
1991 51.6 51.9 0.7 37.0 37. 0 -0. 1 5 . 0 5".0 O. I 42 . 6 42 . 5 - 0.0 25/ 3 31 0 181 3 28/ 0 0 8/ 0 10/ 0 101 0 
2001 49 . 8 50.0 0.3 36.8 36.9 0.2 52.8 53.0 0 . 3 42 . 1 42.2 0 .2 181 0 81 0 201 0 10/ 0 l~~ 0 5/ o· 15/ 0 31 0 
2005 50.1 50.4 0 . 6 36.1 36.2 0 .3 5 3 . 753. 9 0 .3 42 . 5 42.7 0.3 23/ 3 5/ 0 28/ 0 15/ 0 8/ 0 8/ 0 3/ 0 3/ 0 

LWG 1991 83.0 83.0 0.0 59.9 59 . 8 - 0.1 85.6 85 . 6 0 . 0 65.5 65.5 - 0 . 0 0/ 0 0/ 0 0/ 0 0 / 0 0/ 0 0/ ~ 0/ 0 01 0 
1993 82.2 82.2 0.0 60.1 60.1 -0.0 85.6 85 . 5 - 0 . 0 65.3 65 . 3 0.0 0/ 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0/ 0 01 0 
1995 88.1 BB. 1 0 . 0 70.1 70.1 -0. 0 89 . 4 89.4 0.0 74 .5 74.5 0 . 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 01 0 01 0 
1997 BB.5 BB.5 0.0 70.4 70 . 4 - 0.0 89.5 89 .5 0 . 0 74 . 4 74 . 4 - 0.0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 0/ 8 0/ 0 0/ 0 
2001 8B.3 88.3 - 0.0 70.8 70.7 -0.0 89.789.7 - 0 . 0 74.8 74.8 -0.0 0 / 0 0/ 0 01 0 0/ 0 0/ 0 0/ 0/ 0 0/ 0 
2005 87.787 . 7 0 . 0 70.1 70.1 - 0 . 0 89.3 89 .3 - 0 . 0 74.3 74.3 -0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

UII1 1991 33.3 33 . 4 0.2 27.1 26.9 - 0 .8 4 0 .2 40.3 0 .3 0 . 0 0 . 0 0 . 0 20/ ~ 8 / 0 15/ 0 25/ 8 10/ 3 

I~ 
0 0/ 0 01 0 

1993 35.8 35.8 0.2 27.6 27.4 - 0.5 44.1 4( • . 2 0 . 3 0 . 0 0 . 0 0 .0 15/ 3/ 0 15/ 0 20/ 3 13/ 0 0 0/ 8 0/ 0 
1995 38.0 38.2 0 .6 33.4 33.4 -0.1 46.546.7 o.} 0.0 0 . 0 0 . 0 381 0 5/ 0 8/ 0 P/ 0 28/ 0 0 0/ 01 0 
1997 38.5 38.8 0.8 34.3 34.2 - 0 . 4 46. I 47.1 O. 0 . 0 0 . 0 0 . 0 281 3 3/ 0 5/ 0 8 / 0 20/ 0 0/ 0 0/ 0 0/ 0 
2001 38.3 38 . 4 0 . 2 34.6 34.6 -0. 0 47. {,7.2 O. 0 . 0 0 . 0 0 . 0 18/ 0 3/ 0 101 0 10/ 0 15/ 0 0/ 0 0/ 0 01 0 
2005 38.7 38.9 0 . 6 32.6 32.6 0.1 47. 48 . 0 O. 0 . 0 0 . 0 0 . 0 28/ 3 5/ 0 20/ 0 8/ 0 20/ 0 3/ 0 01 0 0/ 0 

. l1CN 1991 59.6 59 .4 -0.3 42.742.6 -0.3 6 7 .4 67.5 0.1 0 .0 0 . 0 0.0 10/ 0 13/ 5 13/ 0 23/ 0 8/ 0 3/ 0 0/ 0 01 0 
1993 58.6 58.6 0 . 0 42 . 4 42 . 3 - 0.0 66.4 66.6 0 .3 0 . 0 0 .0 0.0 18/ 0 5/ 3 1~~ 0 10/ 0 P/ 0 3/ 0 0/ 0 01 0 
1995 64 . 6 64.7 0.0 53.153.1 0.1 73.0 73.1 0.2 0 . 0 0 . 0 0 .0 10/ 0 131 3 0 5/ 0 8/ 0 5/ 0 01 0 0/ 0 
19 97 66.7 67.0 0.3 53.1 53.2 O. I 74 . 2 7' • .<. 0.3 0 . 0 0 . 0 0 . 0 18/ 3 3/ 3 8 / 0 51 0 10/ 0 0/ 0 0/ 0 01 0 
2001 6',.6 6'1. 6 0.0 53. 153.2 0. 1 72. 8 73 . 0 0 . 3 0 . 0 0 . 0 0 . 0 181 0 8/ 3 81 0 01 0 3/ 0 0/ 0 01 0 0/ 0 
2005 6(, . 6 65.1 0.8 52.3 52.5 0 .3 73.0 73.3 0 .3 0 . 0 0 . 0 0 . 0 25/ 10 8/ 0 15/ 0 0/ 0 3/ 0 3/ 0 0/ 0 0/ 0 

JDA'f 1991 sr • . 8 5'1.8 - 0.0 (,5.0 (,' •. 9 - 0 .2 60 .1 60.1 0 . 0 0 . 0 0 . 0 0 . 0 ZO/ 3 131 3 Z31 5 28/ ~ 81 3 10/ 0 01 0 0/ 0 
1993 5' •. 6 5". 0 0 .3 ,,4. 3 4'" 3 -0 . I 59.5 ~9.4 -0 . 1 0.0 0 . 0 0 . 0 151 3 81 ~ j5/ 3 251 01 0 8/ 0 01 0 0/ 0 
1995 !;3 .9 0,3.7 - 0.5 '.6 . 0 ,,6.1 (I. 1 59.5 ' 9.6 0 . 1 0.0 0 . 0 0 . 0 ?>I 0 231 3/ 0 15/ 0 8/ 0 ~~ 0 01 0 0/ 0 
1997 56 . Z S6.1 -o.z (,',,6 ", .. 6 - 0 . 0 61.8 61.8 0 . 1 0.0 0 . 0 0 . 0 8/ 0 181 0 181 0 l SI 0 8 / 0 0 01 0 0/ 0 
2001 55 . 8 0,5.8 0.0 45 .6 (,5.7 0 . 1 61. 861 . 8 0.0 0.0 0.0 0.0 131 0 131 0 lS I 0 181 0 3/ 0 0/ 0 01 0 0/ 0 
ZOU5 56.5 56.5 - 0 . 1 4'1. 7 4',.9 0.5 61. 9 62.0 O.Z 0 . 0 0 . 0 0.0 181 0 13/ 3 231 8 10/ 0 101 0 0/ 0 0/ 0 01 0 

DALS 1991 65.8 65.8 - 0.0 54.9 54.8 -0.2 65. 9 65 . 9 -o.y 0.0 0 . 0 0 . 0 81 0 101 0 10/ 0 151 0 ~~ 0 5/ 0 0/ 0 0/ 0 
1993 66.1 66.0 - 0.1 54 . 6 5l •. 7 0.1 65.9 65.9 - 0 . 0 .0 0 . 0 0 . 0 101 0 13/ 3 181 0 51 0 0 51 0 0/ 0 0/ 0 
1995 65.8 65.6 -0.4 55.355.3 -0.1 66.0 65.9 - O. Z 0 . 0 0 . 0 0 . 0 81 0 131 3 81 0 8/ 0 !~ 0 g~ 0 0/ 0 01 0 
1997 69.5 69.4 -0.1 56 . 2 56.1 - 0.2 69 . 0 68.9 - 0 . 1 0 . 0 0 . 0 0 . 0 5/ 0 131 0 10/ 0 181 0 0 0 01 0 01 0 
ZOOI 68 . 9 68.9 - 0.0 56.1 56.1 0.0 69. 169 . 1 0 . 1 0.0 0.0 0.0 8 / 0 8 / 0 15/ 0 0/ 0 3/ 0 0/ 0 01 0 01 0 
2005 69.0 69.0 -0.0 54 . 8 5'1. 9 0 . 1 68 . 9 69.0 0 . 1 0.0 0.0 0 . 0 181 3 13/ 3 13/ 0 5/ 0 5/ 0 5/ 0 0/ 0 0/ 0 

BOllll 1991 87.5 87 . 5 0 . 1 79.5 79 .5 0 . 0 83 . 4 83 . 4 0.0 0.0 0 . 0 0 . 0 3/ 0 0/ 0 3/ 0 5/ 0 3/ 0 3/ 0 01 0 0/ 0 
1993 87.4 87.5 0.0 79.5 79.5 0.0 83.Z 83.4 0.1 0.0 0 . 0 0 . 0 01 0 31 0 51 0 3/ 0 5 / 0 3/ 0 01 0 01 0 
1995 87.187.1 - 0.0 79.6 79.5 - 0.1 8 2. 981::. 8 - 0.1 0 . 0 0 . 0 0 . 0 0/ 0 3/ 0 0/ 0 51 0 0/ 0 51 0 01 0 01 0 
1997 87 . 2 87 .2 0.0 78.5 78.5 -0. 0 8Z.3 8Z .3 - 0 . 0 0.0 0.0 0 . 0 01 0 01 0 3/ 0 0/ 0 0/ 0 31 0 0/ 0 0/ 0 
2001 87 . 0 87 . 0 0.0 78. 1 78. 1 0.0 82.0 8Z .0 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 87.187.1 0.0 78.2 78.2 -0. 0 8Z.4 82 . 5 0 . 0 0 . 0 0 . 0 0 . 0 3/ 0 3/ 0 3/ 0 3/ 0 3/ 0 3/ 0 0/ 0 0/ 0 

SYS 1991 69.7 69.7 0.1 52.3 52.2 -0 . 2 72.7 72.7 0 . 0 50 . 6 50.6 0.0 5/ 0 3/ 0 31 0 81 0 31 0 3/ 0 !~ 0 3/ 0 
1993 69.9 70.0 0.0 52.2 5Z . 3 0 . 0 72. 9 73.0 0 . 1 5 0 .9 50 . 9 0 . 1 31 0 3/ 0 8/ 0 5 / 0 3/ 0 01 0 0 01 0 
1995 73.675.7 0.1 S8.<. 58,f. - 0 . 0 76.7 76 . 7 0 . 1 59.3 59.4 0 . 0 31 0 51 0 01 0 3/ 0 0 / 0 0/ 0 0/ 0 01 0 
1997 74 . 6 7'1. 6 0.1 bB. O SU.O 0.0 77 'i 77 .3 0 . 1 59.5 59.~ - 0.0 01 0 0/ 0 31 0 01 0 01 0 01 0 0/ 0 0/ 0 
2001 73.8 73.9 0.0 57.9 50.0 0 .1 77. 77.2 O' l 59.4 59. 0 . 0 01 0 0/ 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 01 0 
ZOOS 73.9 74 . 0 0.1 57.'. 57.5 0.2 77. 0 77. 1 O. 59.3 59. 0 . 0 5/ 0 3/ 0 3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

LEGEIII) tlB = lIEAH SURVIVAL WITH BASE CASE COlmITIOlIS ( %) (BASE CASE) LEGEND ~I1 PERCEIIT OF RELATIVE SURVIVAL IIICREASES ~XCEEDiliG OIlE PERCElIT 
11A = !'IIoAtI SURVIVAL WITH ALTEHlIAT IV E CUlHllTlOlIS 1%' (ALTERNATIVE' IS PEIlCElrC OF RELATIVE SURVIVAL IIICREASES XCEEDlllG FIVE PERCEtcr 
ru1 = RELATIV E CIlAlIGE 111 NEAtI SURVIVAL I % I ~Dl PERCEIIT OF RELATIVE SURVIVAL DECREASES EXCEEDIIlG DUE PERCE:IIT 

IALTERUATIVE SUIl VIVAL - BASE CASE SURVIVALI I (BASE CASE SURVIVAL' D5 PERCE/IT OF RELATIVE SURVIVAL DECREASES EXCEEDllIG FIVE PERCEtcr 

DATE RUII= 07DEC89.09.31.10 DATE RUN= 07DEC89 . 10.12.24 

3: 
co 
I 

N 
-..J 



RELATIVE CllfltlGES III SYSTEM STOCK SURVIVAL FRE~UEIlCY OF RELATIVE SURVIVAL CHANGES 
II11XA2SAS VS GIIXBASAS I BASE CASE) XCEEOING ailE AND FIVE PERCENT 

PROGRAl1 = DSII=PJI. PFl,OO. RlIR. FISfIPASS. SAS. REPORTSI FSUl156) 
AUG/03/89 

PROGRAI1 = DSN=PJI.PF400.RtlR.SAS.REPORTSIFSU)1) 
FILES. PJI.PF400.RIIR.FISII.PASS.DATA.l1lUCOI.FG RUH DATE. FILE. PJI. Pfl,OO. RIIR. FISH. PASS .OATA .MIUCOl.FG 

PJI. PF400. RIm. FISII. PASS .UATA .11IUCOl.FG RUIi UATE. OC1'/31/89 FIl.E. PJI. PF(,OO .HIIR. FISH. PASS.OATA.MlOCOLFG 

YEARLIIiG SIJBYEARLING STEEUIEAD SOCKEYE YEARLING SIJBYEARLIIlG STEELHEAD SOCKEYE 

POOL YEAR UB tlA rJ1 lIB I'IA R11 lIB I1A PJ1 1'iB UA RI1 FII/FI5 FOI/F05 FI I/FI5 FO I/F05 FII/FI5 FOl/F05 FIl/FI5 FOl/F05 

~IELLS 1991 31.5 31.6 0.5 19.1 18 .9 -0.9 36.0 36.1 0 .5 26 .5 26 . 6 0.3 15/ 3 10/ 0 18/ 0 30/ 8 13/ 3 5 / 0 13/ ~ 10/ 0 
1993 3('.7 3 ft. B 0 .3 20.6 20.7 0.2 39.9 '<0.0 0.4 28.1 28.1 0 .2 15/ 0 51 0 35/ 3 20/ 0 15/ 0 0/ 0 10/ 5/ 0 
1995 (d.l (d.2 0.4 29.6 29.6 -0.0 '<7.6 47.8 0.3 3' •. 9 Y • • 9 0.1 23/ 0 8/ 0 10/ 3 1~/ 0 231 0 3/ 0 10/ 0 5/ 0 
1997 42.3 (,2.5 0.6 29.5 29.5 -0.1 l,8.448.6 0.3 3".7 3' • . 7 0.0 231 3 3/ 0 25/ 3 3 / 0 23/ 0 3/ 0 iO/ 0 3/ 0 
2001 41. 3 41J, 0.2 29.0 29.1 0.2 47.847.9 0.3 34.5 34.~ 0.2 10/ 0 0/ 0 30/ 8 18/ 0 151 0 0/ 0 3/ 0 3/ 0 
2005 41.6 (tl .7 0.1 28.1 28.2 0.4 48.1 ,,8.2 0.4 34.8 34. 0.2 20/ 0 10/ 0 35/ 8 18/ 0 18/ 0 3/ 0 15/ 0 3/ 0 

RRECII 1991 33.1 33.4 0.9 24.3 24.2 -0.0 37.7 37.8 0.4 0.0 0.0 0.0 18/ 8 5/ 0 23/ 0 20/ 0 5/ 3 3/ 0 0/ 0 0/ 0 
1993 37 . 0 37.0 0.0 25.8 25.8 0.1 41.441.5 0.2 0.0 0.0 0.0 18/ 3 15/ 0 23/ 3 20/ 3 8/ 0 0/ 0 0/ 0 0/ 0 
1995 45.2 45 . 4 0.5 34.8 34.8 -0.1 49.6 49.7 0.1 0 . 0 0 . 0 0.0 35/ 5 15/ 3 8/ 0 8/ 0 1~/ 0 ~/ 0 0/ 0 0/ 0 
1997 46.5 (,7.0 0 .5 34.0 3''1.0 0.1 50 .2 50.3 0.2 0.0 0 . 0 0 . 0 25/ 3 13/ 0 13/ 0 51 0 0 0 0/ 0 0/ 0 
2001 it 5 . 3 {f 5 . (t 0.2 34.1 34.3 0.5 49.7 49.8 0.2 0.0 0.0 0 . 0 18/ 0 8/ 0 15/ 5 5/ 0 P/ 0 0/ 0 0/ 0 0/ 0 
2005 46.0 46.1 0.3 34.3 34.4 0.'1 '.9.9 50.0 0.2 0.0 0.0 0.0 23/ 3 15/ 0 18/ 5 5/ 0 5/ 0 3/ 0 0/ 0 0/ 0 

RISL 1991 40.6 40.9 0 .6 26.4 26.2 -0.5 '12.1 42.4 0.6 34.2 34.4 0 . 5 10/ 3 3/ 0 15/ 0 30/ 0 15/ 5 ~~ 0 10/ ~ 3/ 0 
1993 41.0 41.1 0.2 26.6 26.7 0.3 42.6 42.8 0.5 34.1 34.3 0.4 20/ 3 10/ 0 38/ 0 20/ 0 )5/ 3 0 81 5/ 0 
1995 49.8 50.0 0.6 37.3 37.3 0.1 53.4 53.4 -0.1 '12.6 42.6 0.0 30/ 3 3/ 0 10/ 0 8/ 0 8/ 0 15/ 0 131 0 15/ 0 
199 7 51.5 52.0 0.8 37.1 37.1 -0.0 53.8 54.0 0.2 42.5 42.6 0.3 28/ 0 3/ 0 18/ 0 15/ 0 18/ 0 8/ D 13/ 0 5/ 0 
2001 49.8 49.9 0.3 36.9 37.0 0.4 52.8 52.9 0.2 42 . 1,,2 .2 0 .3 15/ 0 3/ 0 251 5 15/ 0 3/ 0 8/ 0 20/ 0 3/ 0 
2005 50.2 50.4 OJ. 36.1 36.3 0.5 53.753.9 0.2 42.6 42.7 0.2 25/ 3 10/ 0 30/ 0 15/ 0 20/ 0 8/ 0 15/ 0 3/ 0 

lHG 1991 83.0 83.0 0.0 59.9 59.9 -0.0 8S.785.7 0.0 65.6 65.6 -0.0 01 0 0/ 0 0/ 0 0/ 0 0/ 8 0/' 0 0/ 0 0/ 0 
1993 82.2 82.2 0.0 60.1 60.1 -0.0 85.6 85.6 0.0 65.3 65.3 0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0/ 0 0/ 0 0/ 0 
1995 88.1 88.1 0.0 70.2 70.1 -0. 0 89.4 89.4 0.0 74.5 74.5 0.0 0/ 0 01 0 0 / 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 
1997 88.5 AU.5 0.0 70.4 70.4 -0.0 89.5 89 .5 0.0 74,t. 74.4 -0.0 0/ 0 01 0 0 / 0 0/ 0 8~ 0 0/ 0 0/ 0 0/ 0 
2001 88.3 88.3 -0.0 70.8 70.7 -0. 0 89.789.7 -0.0 74.8 7(,,8 -0.0 0/ 0 0/ 0 01 0 0/ 0 0 0/ 0 0/ 0 0/ 0 
20U5 87.787.7 O.U 70.1 70.1 -0.0 89.3 89.3 0.0 74.3 74.3 -0.0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

LIM 1991 34.7 34.8 0.5 ~8.3 28.2 -0 .2 41.9 42.0 0 .3 0.0 0.0 0.0 23/ 3 3/ 0 18/ 0 281 0 P/ 3 3/ 0 0/ 0 0/ 0 
1993 35.9 36.0 0.1 7.5 27.5 0 .2 4',.2 4 l •• 3 0.2 0.0 0.0 0 . 0 15/ 3 5/ 0 20/ 0 15/ 0 3/ 0 0/ 0 0/ 0 0 / 0 
1995 38.1 38.3 0.6 33 . 7 33.6 -0.0 46.5 46.8 0.6 0.0 0.0 0.0 35/ 0 8/ 0 8/ 0 8/ 0 28/ 0 5/ 0 0/ 0 0/ 0 
1997 38.5 38.9 0.8 3(,,4 y .. 3 - 0.2 46.8 47.1 0.5 0.0 0.0 0 . 0 30/ 3 3/ 0 51 0 13/ 0 25/ 0 0/ 0 0/ 0 0/ 0 
2001 38.3 38.4 0.4 30' .. 7 3',.7 0.1 47.147.2 0.3 0 . 0 0.0 0.0 15/ 0 0/ 0 8/ 0 5/ 0 10/ 0 0/ 0 0/ 0 0/ 0 
2005 38. 7 ~8. 9 0.5 32.7 32.7 -0 . 1 47.8 48.0 0.4 0.0 0.0 0.0 23/ 3 8/ 0 18/ 0 5/ 0 18/ 0 5/ 0 0/ 0 0/ 0 

tlCII 1991 59.7 59.8 0.2 42.8 42 . 7 -0.2 67.6 67.7 0.2 0 . 0 0.0 0.0 15/ 0 3/ 3 8/ 0 18/ 0 8/ 0 01 0 0/ 0 0/ 0 
1993 58.9 58.8 -0.3 42.5 ,,2.5 0.0 66.6 66.7 0.2 0 . 0 0 . 0 0.0 15/ 3 13/ 5 15/ 0 10/ 0 10/ 0 gj 0 0/ 0 0/ 0 
1995 64.7 6 ... 6 -0.3 53.3 53.3 0 . 0 73.0 B.2 0.2 0 . 0 0.0 0 . 0 10/ 3 15/ 5 8/ 0 5/ 0 15/ 0 0 0/ 0 0/ 0 
1997 66.6 66.9 0.6 53.2 53.3 0.2 7'1.1 74.', 0.4 0 . 0 0.0 0 .0 20/ 5 81 :; 13/ 0 0/ 0 10/ 0 0/ 0 0/ 0 0/ 0 
ZOOI 6".6 64.7 0.0 53 . 2 53.3 0.1 72.8 73.0 0 . 3 0.0 0.0 0.0 13/ 3 81 5 10/ 0 0/ 0 13/ 0 0/ 0 0/ 0 01 0 
2005 6f,.6 64.9 0.5 52.4 52.6 0.'. 73.1 73.2 0.2 0.0 0.0 0.0 23/ 5 8/ 0 23/ 0 3/ 0 15/ 0 5/ 0 0/ 0 0/ 0 

JOAY 1991 5('.9 55.3 0 .6 45.3 45.2 -0.0 60.9 60.9 0.1 0.0 0.0 0.0 18/ 5 8/ 0 23/ 5 28/ 3 10/ 3 81 0 0/ 0 0 / 0 
1995 5('.7 5( •. 9 0.', 4',.6 44.6 - 0.0 60.2 60.2 - 0.0 0.0 0.0 0.0 20/ 3 5/ 3 18/ 5 33/ 3 3/ 0 10/ 0 0/ 0 01 0 
1995 SC,.1 S3.8 -0.5 46.5 (,6.5 -0.1 60.4 60 .5 0.1 0 . 0 0 . 0 0.0 8/ 0 23/ 5 5/ 3 20/ 0 3/ 0 5/ 0 0/ 0 0/ 0 
1997 56.0 56.0 -0.0 44.944.9 -0.1 61.8 61.9 0.0 0 . 0 0 . 0 0 . 0 15/ 0 201 0 13/ 0 15/ 0 8/ 0 5~ 0 0/ 0 0/ 0 
2001 55.755.7 0.0 45.946.1 0.3 61.9 62.0 0.2 0.0 0.0 0.0 5/ 0 10/ 0 18/ 0 81 0 13/ 0 0 0/ 0 01 0 
2005 56.6 56.7 0.1 45.0 45.2 a ,f, 62.0 62.2 0.3 0.0 0.0 0.0 20/ :; 10/ 0 20/ 8 8/ 0 13/ 0 3/ 0 0/ 0 0/ 0 

OALS 1991 66.2 66 .3 0.2 55.5 55.4 -0.2 66,f. 66.6 0.2 0.0 0 .0 0.0 13/ 3 13/ a 51 0 13/ 0 10/ 0 3/ 0 0/ 0 0/ 0 
1993 66.2 66.2 0.1 55.355.3 0 . 1 66.3 66.4 0.1 0 . 0 0 . 0 0.0 15/ a 10/ 3 20/ 0 5/ 0 10/ 0 5/ 0 0/ 0 0/ 0 
1995 66 . 2 65.8 -0.6 56.2 56.1 -0.1 66'f 66.5 - 0.3 0 . 0 0.0 0.0 5/ 0 20/ 5 8/ 0 51 0 0/ 0 8/ 0 0/ 0 01 0 
J991 69.3 69.3 -0.1 56.2 56.2 -0.1 68. 60.8 - 0 .1 0.0 0.0 0.0 5/ 0 8/ 0 8 / 0 81 0 g~ 0 5/ 0 0/ 0 0/ 0 
2001 68.8 60 . 8 - 0.0 ~6. 1 56.1 0.0 69. 6'1.1 0.1 0 . 0 0.0 0.0 81 0 81 0 pi 0 10/ 0 0 0/ 0 0/ 0 0/ 0 
£:00'" 69.1 69 . 2 0 . 2 5".8 5('.9 0.1 68.9 69.0 O. I 0.0 0.0 0.0 15/ 3 5/ 0 8/ 0 8/ 0 10/ 0 0/ 0 0/ 0 0/ 0 

HOWl 1991 87.507.6 O. I 79.5 79.7 0.1 83.4 83.6 0.2 0.0 0.0 0.0 5/ 0 01 0 5/ 0 0/ 0 10/ 0 

i~ 
0 0/ 0 0/ 0 

J99~ U/.~, 87.5 " 0.0 19.5 7<).5 0.0 (I .L2 83.', 0.2 0 . 0 0 . 0 0.0 01 0 3/ 0 31 0 31 0 3/ 0 a 0/ 0 01 0 
199'. 81 . 1 Ill. a n.l 19.6 79.5 -0.2 U<.9 0<.8 · U.2 0.0 0.0 0.0 01 0 31 0 0/ 0 5/ 0 0/ 0 0 0/ 0 01 0 19') I /I I .? n 7 .;: - 0 . 0 78." 70." 0.0 82.2 0<'.2 - 0.0 0.0 0.0 0.0 01 0 01 a 0/ 0 3/ 0 0/ 0 5/ 0 0/ 0 0/ 0 
<:001 Ul.U 07.U 0.0 lB. I lB. 1 U.O U2.0 I.IZ.O 0.0 0.0 0.0 0.0 01 0 01 0 0/ a 0/ 0 01 a 01 0 0/ 0 0/ 0 
2005 87.181.2 0.1 78.2 78.3 0.1 82.5 U2.5 0.1 0.0 0.0 0.0 3/ 0 01 0 31 0 01 0 3/ 0 0/ 0 0/ 0 0/ 0 

SYS 1991 69 . 8 69.9 0.1 52.4 52.4 -0 . 0 72.9 73.0 0.1 50.8 50.9 0.1 5/ 0 0/ 0 8/ 0 ~/ 0 3/ 0 0/ 0 3/ 0 0/ 0 
1993 70.0 70.0 0.0 52.3 52.3 0.0 73.1 73.1 0 . 1 51.051.1 0 .1 3/ 0 3/ 0 8/ 0 0 3/ 0 0/ 0 3/ 0 0/ 0 
1995 73.7 73.7 0.0 58.6 58.6 - 0.1 76.8 76.9 0.0 ~9.5 59.5 0.0 0/ 0 5/ 0 51 0 5/ 0 0/ 0 0/ 0 0/ 0 01 0 
1997 74.6 74.7 0.1 58.1 58.1 0.1 77.3 77 . 3 0 . 1 9.4 59.4 0.1 0 / 0 0/ 0 3/ 0 0/ 0 0 / 0 0/ 0 0/ 0 0/ 0 
2001 73.9 73.9 O. I 58.0 58.0 0.1 77.1 77.2 0 .1 59.5 59 . 5 0.1 0/ 0 0/ 0 5/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
2005 7".0 74.0 0.1 57.5 57.6 0.2 77.1 77.2 0.1 59.4 59.4 0.1 8/ 0 0/ 0 8/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

Lf'Gf'IID 1m = IlEAIi SURVIVAL HITII BASE CASE COlIDITIOlIS (%, I BASE CASE) LEGEIID FIl PERCEIIT OF RELATIVE SURVIVAL IIlCP.EASE~ EXCEEDING ailE PERCnIT 
IIA = IIEAtI SURVIVAL flU II Al.TERIIATIVE COlIDITIOlIS %) I ALTEIUlATIVE J FI5 PERCEnr OF RELATIVE SURVIVAL ltICREASE EXCEEOIlIG FIVE ~;tIlCF.NT 
RII = RELATIVE CIlAlIGE ItI IIEAII SURVIVAL 1%) FDI PERC!:Irr OF RELATIVE SURVIVAL DECREASES EXCHOltlG ONE PERCENT 

IAL1ERIIATIVE SURVIVAL - BASE CASE SURVIVAL) / IBASE CASE SURVIVAL) F05 PERCENT OF RELATIVE SURVIVAL DECREASES EXCEEDING FIVE rERCElIT 

DATE RUII = omEC89.09.36.39 DATE RUN= omEC89.10.51.50 

3: . 
en 
I 

N 
en 



1- -

RELATIVE CHAItGES III SY5TEI1 STOCK S URVIVAL 
H1XA2EO 3 VS AJ IXBAARO (BASE CASE ) 

FRE~UENCY OF RELATIVE SURVIVAL CHANGES 
XCEEOING ONE AND FIVE PERCENT 

PROGR AtI = DSIl =PJI . PF400 . RIm . FISH PASS . S AS . REPORTS( FSUl156) 
AUG/ 04/89 

PROGRAJ1 = DSN =PJI.PF400.RNR . SAS.REPORTSIFSUM) 
FILES, PJI. f' F40 0 .Rlm .FISfI.PASS . flATA . IHIJCOLF G RUII DATE, FILE , PJI . PF4 00 . RIm . F ISH. PASS . OATA . MIflCOLFG 

PJ I . PF4 00. RIt R. FISH. PASS .DATA .11LDCOLF G RUII DATE, OL, /25/ 89 FILE , PJI . PF400 . RNR. FISH. PASS . OATA . MIDCOLFG 

YEA RL IIlG S\JI3YEA RLIIlG STEELlIEAD SOCKEYE YEARLING SUBYEARLING SfEELHEAD SOCKEYE 

POOL YEAR 1m 11A R11 1m IIA R11 I'IB MA RM lIB 11A RM FI IIFI5 FO IIF05 FIl/FI5 FDI/FD5 FIl/FI5 FDl/FD5 FIlIFI5 FDl/FD5 

I'IELLS 199 1 30. 9 ~1. I 0 . 7 113. 9 113. 8 - 0 . 6 7J: ~ 7 J: 7 0 .5 26.2 26. 3 0 . 4 18/ 3 8 / 0 201 0 28 / 8 131 3 

t~ 
0 10/ 3 5/ 0 .... .:l . J _) . 

1 995 3f t. l 3( • . 2 0 .3 20.'. 20 .(. 0. 0 3<). 39.5 D . " 27. 7 27 . 7 g . 2 Hli 0 51 0 381 3 231 0 181 0 0 01 3 51 0 
1 995 ,, 0.3 40.5 0 .', 29.3 2 9 . 3 - 0 . 1 47.047. 1 0 . 3 3( • . 4 3( •. (t . 1 25/ 0 131 0 131 3 151 0 201 0 0 01 0 ~~ 8 1997 ~b:~ ~ b :? 0.6 29.2 29. 1 - 0 . 1 47 . 8 ,,13. 0 0 . 3 ~~ :r ~~J 0 . 0 lUI 3 0 / 0 281 3 IO/ 0 20/ 0 0 81 0 
20 0 1 0.2 28.7 28 . 8 0. 3 47 .2 47·i 0 . 3 0 . 2 131 0 01 0 35/ 10 8/ 0 151 0 01 0 131 0 01 0 
2005 {,I. 0 4 1. 1 0 . 1 21 . 8 27. 8 - 0 . 1 47.5 47 . 0 . 1 34 . 4 34 .4 - 0 . 0 10/ 0 31 0 31 0 3/ 0 8/ 0 0/ 0 0/ 0 01 0 

RRECH 1991 33.1 33.3 0.7 24. 3 2' .. 3 - 0 . 1 37 . 6 37.7 0 .4 0.0 0.0 0.0 23/ 8 ]0/ 3 25 / 0 231 0 ]01 3 31 0 01 0 0/ 0 
1 993 36.9 37. 0 O .~ 25 . 8 25. 8 0 . 1 41.3 4 1.4 0 .2 0 . 0 0. 0 0.0 23/ 3 13/ 0 281 5 25/ 5 51 0 0/ 0 01 0 01 0 
1995 45 . 1 45.4 O. 34 . 8 3'L 7 - 0.1 49.6 49 . 6 0.1 0 . 0 0 . 0 0 . 0 381 5 131 3 8 / 0 10/ 0 ] 5/ 0 5/ 0 01 0 0/ 0 
1997 {,6.847.0 0.5 3 3 . 9 3 3 . 9 - 0 .1 50 . 2 50 .3 0 . 1 0 . 0 0 . 0 0 .0 281 3 131 0 8 / 0 51 0 ] ~~ 0 31 0 0/ 0 01 0 
2001 45 . 3 45.5 0 . 3 3'1. 0 3',. 2 0 . 6 49. 7 49 . 8 0 . 2 0 . 0 0 . 0 0.0 181 0 8 / 0 ]81 8 3 / 0 0 0/ 0 0 / 0 01 0 
2005 45.946.1 0.2 3( .. 2 34.2 - 0 . 2 49. 9 50 . 0 0 . 1 0 . 0 0 .0 0 . 0 8/ 3 5/ 0 0 / 0 5/ 0 3/ 0 0/ 0 0/ 0 01 0 

RIS L 1991 ,,0.5 40.7 0.5 ?6 .r, 26 . 3 - 0 .4 42. 1 42.3 0 .4 3(,. 1 r" 2 0 . 3 ]51 3 8 1 3 18/ 0 33/ 0 201 j 10/ 3 151 ~ 101 3 
1993 40 . 9 ',1.0 0.3 26. 6 26. 6 0 . 3 4 2. 6 (, 2. 8 0 . 5 3". 0 4 . 1 0 . 3 181 3 8/ 0 15/ 0 rOt 0 18/ 1~~ 0 101 1~~ 0 
1995 {,9.649 . 9 0.6 37.3 37 '

r 
0 . 1 53.4 5 3 . 4 - 0 . 0 4 2. ~ 42 . 5 - 0 . 0 33/ ~ 131 0 01 0 01 0 fOI g 0 131 0 0 

1997 51.5 52.0 0 .8 37. 1 37 . 0 . 0 53 . 9 53 . 9 0 .2 {, 2 . 4 2. 6 0 . 2 28 / ~~ 0 20/ 0 fO/ 0 5 / r 0 
81 0 31 0 

20 01 ,, 9.1 ,,9 . 9 OJ , 36. 8 3 7 . 0 0 . 5 5 2 .8 52 . 9 0 .3 42 . 1 42. ~ 0 . 3 15/ 0 0 3 0 / 5 0 / 0 18/ 0 / . 0 231 0 31 0 
2005 50.2 50.', 0.3 36. 1 36. 0 - 0 . 1 5 3. 7 53 . 8 0 . 1 {,2 . 6 4 2. 0 . 1 13/ 3 0/ 0 3/ 0 3/ 0 3/ 0 / 0 31 0 0/ 0 

LI'IG 1991 83.0 83.0 0.0 59 .8 59 .8 - 0 . 0 85 . 7 8 5 .6 - 0 . 0 6 5 . 5 65 . 5 - 0 . 0 01 0 01 0 01 0 01 0 01 0 0/ 0 01 0 0 / 0 
19')3 82.2 U2.2 0.0 60.1 60.1 - 0. 1 115 . 6 8 5.6 0 . 0 65.3 65 . 3 0 . 0 0 / 0 01 0 0/ 0 0/ 0 01 0 0/ 0 0 / 0 01 0 
1995 U8.1 UU. I 0 . 0 70.2 70 . 1 - 0. 0 89. 4 89. 4 0 . 0 74.5 74. 5 0.0 01 0 0 / 0 0/ 0 0/ 0 01 0 01 0 0 / 0 0 / 0 
1997 U8.5 88.5 0 . 0 70 .', 70 .r. - 0 . 0 89.5 8 9. 5 0.0 74 . 4 74.4 - 0.0 0/ 0 01 0 0 / 0 0/ 0 01 0 0/ 0 01 0 01 0 
2001 88 . 3 8ll. 3 - 0 . 0 70.8 70 . 7 - 0 . 0 89.7 8 9 . 7 - 0. 0 74 . 8 74 . 8 - 0 . 0 0 / 0 0 / 0 0/ 0 0/ 0 01 0 0/ 0 0/ 0 0/ 0 
2005 87. / 81 . 7 0 .0 70 . 1 70 . 1 - 0 . 0 89 . 3 8 9 . 3 0 . 0 74 . 3 74 . 3 - 0 . 0 0 / 0 0/ 0 0/ 0 0/ 0 0 / 0 0/ 0 0/ 0 01 0 

LI'I1'I 199! 33.3 33.', 0 .3 27.2 27. 0 - 0 . 5 4 0 . 2 4 0. 3 0. 2 0 . 0 0 . 0 0 . 0 18/ 3 10/ 0 20/ 0 ig~ 0 P/ 3 8/ 0 01 0 01 0 
199 35 . 0 35.9 0 . 1 27.5 27. 6 0 . 1 4". 1 44 .2 0 .2 0 . 0 0 . 0 0 . 0 15/ 0 81 0 201 0 3 3/ 0 ~~ 0 01 0 01 0 
1995 38.0 38.2 0 .6 33.7 33.6 - 0 .2 4 6.546 .7 0.6 0 . 0 0 . 0 0 . 0 351 0 51 0 8 / 0 10 / 0 28/ 0 0 01 0 0 / 0 
l Q97 311 . 5 38.8 0. 8 3',. 5 3'" 2 - 0 . 9 46 .8 4 7. 1 0 . 5 0 . 0 0 . 0 0 . 0 301 3 3/ 0 5 / 0 20/ 5 2 r 0 0/ 0 01 0 0 / 0 
200 1 38.3 38.4 0.3 3'1.6 34. 6 0.2 4 7. 1 47 .2 0 .3 0 . 0 0 . 0 0 . 0 15/ 0 0/ 0 131 3 8 / 0 0 0/ 0 0 / 0 01 0 
2005 38.7 38.9 0.', 32. 7 32 . 6 - 0 .4 47. 848 . 0 0. 3 0 . 0 0 . 0 0 . 0 13/ 3 3/ 0 0/ 0 13/ 0 lo~ 0 3/ 0 01 0 0/ 0 

IKN 1991 59 . 7 59.7 0. 0 42. 74 2 .6 - 0 . 2 67 . 5 67 . 6 0 . 1 0 . 0 0 . 0 0 . 0 131 0 8 / 3 10/ 0 15 / 0 8/ 0 3/ 0 01 0 01 0 
1993 513.858 . 7 -0.2 42. 4 4 2. {' 0 . 0 66 . 5 66 . 7 0 . 2 0 . 0 0 . 0 0 . 0 15/ 3 10/ 5 18/ 0 5 / 0 10/ 0 31 0 0/ 0 0 / 0 
1995 64 .7 6' •. " -0." 5 3. 2 5 3.2 0.0 73 . 0 75 . 1 0.2 0 . 0 0 . 0 0 . 0 131 3 181 8 8 / 0 5 / 0 20/ 0 51 0 0 / 0 01 0 
1997 66.6 66.9 0.5 53.2 53.2 0 .2 7(, . 1 7 l ,. 4 0.', 0 . 0 0 . 0 0 . 0 20/ 5 51 3 13/ 0 01 0 10/ 0 0 / 0 0 / 0 01 0 
2001 64.6 6'1. 6 0.0 53 .1 53.2 0. 2 72.8 73 . 0 0 . 3 0.0 0. 0 0 . 0 131 3 8 / 5 10/ 0 0/ 0 31 0 01 0 0 / 0 01 0 
2005 6".6 64.9 0.5 5 2. 3 52. 3 - 0 . 0 73. 1 75.2 0 . 2 0 . 0 0 . 0 0 . 0 13/ 3 0 / 0 0 / 0 31 0 8/ 0 0/ 0 0 / 0 01 0 

J DAY 1991 54.8 55.0 0 .4 4 5. 1 45. 0 - 0 .2 60 . 2 60 . 2 0 . 0 0 . 0 0.0 0 . 0 18/ 5 8 / 3 25 / 5 35/ 3 8/ 3 8/ 0 0 / 0 01 0 
1993 54.6 5' •. 8 0.4 4' •. 44' .. 3 - 0.1 59 . 5 59 . 5 - 0 . 1 0 . 0 0 . 0 0 . 0 201 3 5/ 3 18/ 3 33/ 3 3/ 0 10/ 0 01 0 0 / 0 
1995 5( .. 0 53.7 -0.5 46.2 46 . 1 - 0 . 2 5 9 . 6 5 9.6 0.0 0 . 0 0 . 0 0 . 0 10/ 0 20/ 5 5 / 3 231 0 3/ 0 3/ 0 01 0 0 / 0 
1997 56.0 56.0 - 0 .0 {,4. 8 4 ( .. 6 - O. l, 61 . 8 61 . 8 - 0 . 0 0 . 0 0 . 0 0 . 0 15/ 0 20/ 0 10/ 0 20/ 3 51 0 5/ 0 01 0 0 / 0 
2001 55.7 55.7 0 . 0 45.6 45. 8 0 . 4 6 1. 8 62 . 0 0 . 2 0 . 0 0 . 0 0 . 0 5 / 0 10 / 0 15/ 3 0/ 0 13/ 0 0/ 0 0 / 0 01 0 
2005 56.6 56.6 -0.1 4, .. 8 (,4.8 - 0 . 1 61.9 6 2 . 0 0 . 0 0 . 0 0 . 0 0 . 0 3/ 0 8 / 0 0/ 0 5/ 0 0/ 0 0/ 0 0/ 0 0 / 0 

DALS 1991 66.0 66. 1 0 . 1 55.05', . 8 - 0 .3 65.9 66 . 0 0 . 1 0 . 0 0 . 0 0 . 0 8/ 3 131 0 5 / 0 13/ 0 15/ 0 3/ 0 01 0 0 / 0 
1995 66.U 66.0 0. 0 5', . 7 54. 7 0 . I 65 . 9 6 5 .9 0 . 1 0 . 0 0 . 0 0 . 0 15/ 0 10/ 3 20/ 0 131 0 10/ 0 3/ 0 01 0 01 0 
) f}f)!, 6!;.9 (,!).(, - 0.5 !l5.S S5. (t - 0 . 1 6 6. 1 65. 9 - 0.3 0 . 0 0 . 0 0 . 0 8 1 0 201 3 8 / 0 8/ 0 ~~ 0 10/ 0 01 0 01 0 
I 'J91 6') . 'I 6 t) . . r, - 0 . 1 ~(, . ~ ~6. Z - n . 1 6U. 9 6 0 . 8 -O' l 0 . 0 0.0 0 . 0 51 0 81 0 8 1 0 1§~ 0 0 3/ 0 01 0 01 0 
,'UOI (,lI.B 61.1.n - U.U !,6. J !, I.J.l 11 . 1 6'). 1 6'1. I O. 0 . 0 0 . 0 0 . 0 151 0 8 1 0 lSI 0 0 5/ 0 01 0 01 0 01 0 
;~OO!) /,'J . I 6'.1 . U - 0 . 1 !> ( • . U ~~A . B - 0 . 1 69. 0 6U . ') 0 . 0 0 . 0 0 . 0 U. O 01 0 3/ 0 01 0 31 0 01 0 0/ 0 01 0 01 0 

BOlli I 1991 87 .5 87.(, 0 . 1 79.S 79.6 0 . 1 133.'. 113 .5 O. I 0 . 0 0 . 0 0 . 0 01 0 0 / 0 81 0 01 0 131 0 5 / 0 0 / 0 01 0 
I '19 .~ 07.587 . 5 -0.0 79.5 79.5 0.0 85.2 OS ." U. I 0 . 0 0 . 0 0 . 0 01 0 31 0 31 0 31 0 31 0 31 0 0 / 0 01 0 
1995 81.1 8 7.0 - 0. 1 79.6 79.5 - 0 .2 8 2. 9 0 2 .8 - 0 . 1 0 . 0 0 . 0 0 . 0 01 0 31 0 31 0 51 0 31 0 81 0 01 0 01 0 
1997 !l7.2 8 7.2 - 0 . 0 78.4 78 .(, - 0 . 0 82.2 8 2 . 2 - 0 . 0 0 . 0 0 . 0 0 . 0 01 0 01 0 01 0 31 0 01 0 3/ 0 01 0 0 / 0 
20 0 1 0 7 . 0 87.0 0 . 0 78. 1 78 . I - 0 . 0 8 2. 0 8 2. 0 0 . 0 0.0 0.0 0 . 0 01 0 0 / 0 0 / 0 01 0 01 0 01 0 01 0 01 0 
2005 87 . 187.1 0.0 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 01 0 0/ 0 01 0 0 / 0 

S YS 199 1 69.7 6 9 . 8 0 . 1 52 .3 52 .3 - 0 . 0 72.7 72 .8 O. I 5 0 . 6 5 0.7 0 . 0 5 / 0 3/ 0 81 0 8 / 0 31 0 3/ 0 ~~ 0 31 0 
1993 70 . 0 70 . 0 0 .0 5 2 . 3 52 .3 - 0 . 0 72 . 9 75. 0 0.1 5 0 . 9 5 0 . 9 0.0 31 0 31 0 51 0 31 0 31 0 0/ 0 0 01 0 
1995 73.6B.7 0 .0 5 8.5 50 . 5 - 0 . 1 76 . 7 76 .7 0 . 0 59 . 4 5 9.4 0 . 0 01 0 51 0 5 / 0 31 0 01 0 01 0 0/ 0 0 / 0 
1997 Z'I . 5 7' .. 6 0 . 1 58 .0 5 8 . 0 0 .0 77 . 2 7 7 . 3 0 . 1 59. 3 5 9 .3 0 . 0 01 0 01 0 01 0 01 0 0/ 0 01 0 01 0 0 / 0 
200 1 73. 8 73 . 9 O. I 57. 9 58. 0 0.1 77 . 1 77 . 2 O. I 5 9 . 4 5 9. 4 0 . 1 01 0 0/ 0 51 0 01 0 01 0 0/ 0 0 / 0 0 / 0 
20 05 73.9 74. 0 0 . 1 5 7 .', 57 . 4 -0 . 0 77 . 1 77 . 1 0 . 0 59 .3 59.3 0.0 3/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 01 0 01 0 

LEGEIlD l IB = 11 EA II S URV I VA L I'I ITH BAS E CASE CotlDITIOIIS ( /. ) f BASE CASE) LEGEIlD FIl PI; RCENT OF RELATIVE SURVIVAL IIICREASES EXCEEDIIIG otlE rERCEIIT 
I'I A = II EAlI S URV I VAL 1-11 "l ALTEmlATIVE CUlUJITlONS ( /. ) ( ALTERIIAT IVE ) FI5 PERCEIIT OF RELATIVE SU RV IVAL INCREASES EXCEEDUIG FIVE fE RCE NT 
IU ( = RELAT I VE CIIAUGE 11 II EA N SU RVI VAL 1/,1 FOI PE RCElrr OF RELATI VE SURVIVA~ DECREASES EXCEEDIIIG 0 1lE r EP-CENT 

I ALTERNAT IVE SURVIVAL - BASE CASE S URVIVAL ) / (BAS E CASE SURVIVAL' F05 PE RCENT OF RELATIVE SURVIVA DECREASES EXCEEDIHG FIVE PEIlCENT 

DAT E RUII= 0 7OEC8 9 . 0 9,'. I ,'1 7 DATE RUN = 07OEC89,]1,33,31 
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