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APPENDIX L 
Part 2 

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. 

Change in average monthly flows at The Dalles, Priest Rapids, and Lower 
Granite dams. 

Overgeneration Spill 

Overgeneration spill tables showing: 

The change in overgeneration spill (MWs) caused by the upgrade and 
expansion of the intertie without the proposed NTSA. 

The total change in overgeneration spill (MWs) caused by the upgrade and 
expansion of the intertie and the proposed NTSA used as an opportnity 
resource. 

The amount of overgeneration spill (MWs) that existed prior to the 
expansion and upgrade of the intertie. 

Survival 

An additional study was analyzed to separate out the effects of the increased 
intertie size from the IDU on survival. 

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

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

L. 2- 1 



STUDY KEY 

AEXBAARO - No-Action Alternative with. the existing intertie size prior to the 
IDU expansion and upgrade and the 1987 spill plan (also referred t o 
as the base case on some tables) . 

GMXA1SAS - Proposed Alternative used as an opportunity resource with the 
maximum intertie size and the signed Spill Agreement . 

HMXA2SAS - Proposed Alternative used as a firm resource with the maximum 
intertie size and the signed Spill Agreement. 

AMXBAARO - No-Action Alternative with the maximum intertie size (used to 
separate the effects of the expanded intertie size from Proposed 
Action for overgeneration spill and survival analysis). 

L.2-2 
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*********************************************************************************************************************************** 

Base Study: AEXBAARO: 
Incr Study: GMXAISAS 
Difference = (Incr Study) 
Number of Games: 200 

BPAHYSUM Sununary 
NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI 
NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED 
- (Base Study) 

Date: 
Date: 

6-0CT-89 16:00:23 
26-JUN-89 19:00:23 

Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

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 153 34 34 0 1 1 1 1 0 0 4 4 0 
1990 154 34 34 0 1 13 5 11 4 -2 6 6 0 
1991 154 42 42 0 5 12 8 9 3 -3 1 1 0 
1992 160 35 35 0 7 5 7 5 0 0 2 2 0 
1993 155 38 38 0 5 6 3 8 -2 2 6 7 1 
1994 155 37 37 0 3 1 0 4 -3 3 7 7 0 
1995 154 38 38 0 0 0 0 0 0 0 5 5 0 
1996 148 32 32 0 0 0 0 2 0 2 3 3 0 
1997 155 37 37 0 0 1 0 1 0 0 5 5 0 
1998 155 43 43 0 0 5 2 3 2 -2 5 5 0 
1999 149 30 30 0 0 4 0 1 0 -3 5 5 0 
2000 151 41 41 0 0 0 0 0 0 0 1 1 0 
2001 152 45 45 0 0 1 0 2 0 1 3 3 0 
2002 157 33 33 0 0 6 3 7 3 1 5 5 0 
2003 163 40 40 0 0 2 0 1 0 -1 4 4 0 
2004 146 40 40 0 0 2 0 0 0 -2 2 2 0 
2005 151 31 31 0 0 1 0 0 0 -1 7 7 0 
2006 145 36 36 0 0 2 1 2 1 0 2 2 0 
2007 155 23 23 0 0 2 0 0 0 -2 8 8 0 
2008 159 49 49 0 0 0 0 0 0 0 4 4 0 
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*********************************************************************************************************************************** 

Base study: AEXBAARO: 
Incr study: GMXAISAS 
Difference = (Incr study) 
Number of Games: 200 

BPAHYSUM Summary 
NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI 
NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED 
- (Base Study) 

Date: 
Date: 

6-0CT-89 16:00:23 
26-JUN-89 19:00:23 

Low water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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 25 0 0 0 0 0 0 0 0 0 0 0 0 
1990 27 0 0 0 0 0 0 0 0 0 0 0 0 
1991 26 0 0 0 0 0 0 0 0 0 1 1 0 
1992 18 0 0 0 0 0 0 0 0 0 1 1 0 
1993 21 0 0 0 0 0 0 0 0 0 0 0 0 
1994 30 0 0 0 0 0 0 0 0 0 1 1 0 
1995 31 0 0 0 0 0 0 0 0 0 0 0 0 
1996 29 0 0 0 0 0 0 0 0 0 1 0 -1 
1997 29 0 0 0 0 0 0 0 0 0 i 1 0 
1998 23 0 0 0 0 0 0 0 0 0 1 2 1 
1999 33 0 0 0 0 0 0 0 0 0 4 4 0 
2000 27 0 0 0 0 0 0 0 0 0 0 0 0 
2001 31 0 0 0 0 0 0 0 0 0 0 0 0 
2002 25 0 0 0 0 0 0 0 0 0 1 1 0 
2003 23 0 0 0 0 0 0 0 0 0 1 1 0 
2004 24 0 0 0 0 0 0 0 0 0 0 0 0 
2005 30 0 0 0 0 0 0 0 0 0 0 0 0 
2006 32 0 0 0 0 0 0 0 0 0 1 1 0 
2007 23 0 0 0 0 0 0 0 0 0 0 0 0 
2008 26 0 0 0 0 0 0 0 0 0 3 3 0 
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*********************************************************************************************************************************** 

Base study: AEXBAARO: 
Incr study: GMXAISAS: 
Difference = (Incr study) 
Number of Games: 200 

BPAHYSUM Summary 
NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI 
NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED 
- (Base Study) 

Date: 
Date: 

6-0CT-89 16:00:23 
26-JUN-89 19:00:23 

High Water Years (Top 10 Percent) 
*************************************************************************************************************************** ******** 

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) (DiU) -
Year Num May May May Oct Nov Oct Nov Oct Nov May May May 

1989 22 0 0 0 0 0 0 0 0 0 0 0 0 
1990 19 0 0 0 0 0 0 0 0 0 0 0 0 
1991 20 0 0 0 0 0 0 0 0 0 0 0 0 
1992 22 0 0 0 0 0 0 0 0 0 0 0 0 
1993 24 0 0 0 0 0 0 0 0 0 0 0 0 
1994 15 0 0 0 0 0 0 0 0 0 0 0 0 
1995 15 0 0 0 0 0 0 0 0 0 0 0 0 
1996 23 0 0 0 0 0 0 0 0 0 0 0 0 
1997 16 0 0 0 0 0 0 0 0 0 0 0 0 
1998 22 0 0 0 0 0 0 0 0 0 0 0 0 
1999 18 0 0 0 0 0 0 0 0 0 0 0 0 
2000 22 0 0 0 0 0 0 0 0 0 0 0 0 
2001 17 0 0 0 0 0 0 0 0 0 0 0 0 
2002 18 0 0 0 0 0 0 0 0 0 0 0 0 
2003 14 0 0 0 0 0 0 0 0 0 0 0 0 
2004 30 0 0 0 0 0 0 0 0 0 0 0 0 
2005 19 0 0 0 ' 0 0 0 0 0 0 0 0 0 
2006 23 0 0 0 0 0 0 0 0 0 0 0 0 
2007 22 0 0 0 0 0 0 0 0 0 0 0 0 
2008 15 0 0 0 0 0 0 0 0 0 0 0 0 

~ 



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

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference ~ (Incr Study) - (Base Study) 
Number of Games: 200 
Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

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 153 0 0 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 
1990 154 0 0 1 2 0 4 0 0 0 0 0 4 0 0 -1 -2 0 0 r 1991 154 0 0 1 2 0 0 0 0 0 0 0 0 0 0 -1 -2 0 0 

N 1992 160 0 0 3 3 0 0 0 0 0 1 0 0 0 0 -3 -2 0 0 
I 1993 155 0 0 1 3 0 0 0 0 1 3 0 0 0 0 0 0 0 0 (j) 

1994 155 0 0 2 3 2 0 0 0 1 4 2 0 0 0 -1 1 0 0 
1995 154 0 0 1 3 1 0 0 0 2 3 1 0 0 0 1 0 0 0 
1996 148 1 0 0 2 0 0 2 0 0 1 0 0 1 0 0 -1 0 0 
1997 155 0 0 1 4 1 2 0 0 1 3 1 0 0 0 0 -1 0 -2 
1998 155 0 0 2 4 1 0 0 0 1 2 1 0 0 0 -1 -2 0 0 
1999 149 0 1 1 4 1 0 0 1 1 4 1 0 0 0 0 0 0 0 
2000 151 0 0 0 3 0 0 0 0 0 2 0 0 0 0 0 -1 0 0 
2001 152 1 0 1 2 0 1 0 0 0 2 0 0 -1 0 -1 0 0 -1 
2002 157 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2003 163 0 0 0 4 0 1 0 0 0 4 0 1 0 0 0 0 0 0 
2004 146 0 0 0 3 0 0 0 0 0 3 0 1 0 0 0 0 0 1 
2005 151 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 -1 
2006 145 0 0 0 3 0 1 0 0 0 3 0 0 0 0 0 0 0 -1 
2007 155 0 0 1 4 0 6 0 0 0 4 1 1 0 0 -1 0 1 ---5 
2008 159 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 -1 0 -2 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXAISAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Low water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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 25 0 0 3 1 0 0 0 0 3 1 0 0 0 0 0 0 0 0 
1990 27 0 0 2 0 0 0 0 0 0 0 0 0 0 0 -2 0 0 0 

r 1991 26 0 0 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 
N 1992 18 0 0 1 1 1 1 0 0 1 1 1 1 0 0 0 0 0 0 
I 1993 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-....J 1994 30 0 0 3 1 1 1 0 0 3 1 1 1 0 0 0 0 0 0 
1995 31 0 0 4 0 0 0 0 0 3 0 0 0 0 0 -1 0 0 0 
1996 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1997 29 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 
1998 23 0 0 1 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 
1999 33 0 0 3 4 3 3 0 0 1 3 3 3 0 0 -2 -1 0 0 
2000 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2001 31 0 0 1 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 
2002 25 0 0 1 1 1 1 0 0 0 1 1 1 0 0 -1 0 0 0 
2003 23 0 0 2 1 0 0 0 0 1 1 0 0 0 0 -1 0 0 0 
2004 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2005 30 0 0 1 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 
2006 32 0 0 2 1 0 0 0 0 0 0 0 0 0 0 -2 -1 0 0 
2007 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2008 26 0 0 0 1 2 3 0 0 0 1 1 2 0 0 0 0 -1 -1 



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

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study : GMXAISAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
High Water Years (Top 10 Percent) 
********************************************************************************************************************************* ** 

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

Priest Rapids Discharge 
LT 70 kcfs 

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

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

1989 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1990 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

r 1991 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
N 1992 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 1993 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OJ 1994 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1995 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1996 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1997 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1998 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1999 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2000 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2001 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2002 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2003 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2004 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2005 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2006 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2007 22 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 
2008 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



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

Base study: AEXBAARO : NT S :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
***************************************************~******************************************************************************* 

Priest Rapids Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 80 90 97 115 148 133 122 106 120 154 153 140 111 87 120 
1990 154 82 90 97 114 153 139 122 103 126 155 152 145 114 88 122 
1991 154 85 89 93 114 149 139 127 108 121 156 153 145 113 90 122 
1992 160 86 91 91 111 145 133 126 109 133 156 153 144 118 88 122 
1993 155 87 88 90 112 151 136 127 114 124 156 151 142 109 85 121 
1994 155 78 84 86 109 152 143 128 117 125 159 148 141 109 85 120 
1995 154 81 83 87 112 155 142 129 112 127 160 150 144 109 85 122 
1996 148 76 81 84 108 152 143 132 114 128 158 150 144 111 86 121 
1997 155 77 84 88 113 155 145 133 116 131 157 150 147 110 85 123 r- 1998 155 81 85 90 113 155 143 131 119 134 161 154 144 109 84 123 

N 1999 149 76 80 85 111 154 143 131 118 133 159 155 151 • 111 85 122 
I 2000 151 73 81 87 115 158 148 139 128 139 163 156 147 109 85 125 1.0 

2001 152 77 81 87 112 156 145 135 122 133 164 156 144 110 85 124 
2002 157 75 82 88 113 151 137 126 116 129 155 151 143 106 83 120 
2003 163 71 79 85 113 154 144 135 124 137 168 152 143 109 83 123 
2004 146 73 78 83 112 153 142 137 121 133 162 154 145 107 85 122 
2005 151 75 79 83 111 154 142 133 120 138 158 156 150 108 85 122 
2006 145 71 77 84 113 152 140 132 122 139 164 153 142 109 84 121 
2007 155 77 80 86 112 154 142 131 114 130 153 153 146 107 83 121 
2008 159 70 78 83 114 158 147 137 125 132 157 155 153 111 86 123 

==-==-=== a:::===== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 78 83 88 112 153 141 130 116 131 159 153 145 110 85 122 



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

Base study : AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date : 6-0CT-89 16:00:23 
Incr Study : GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games : 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Priest Rapids Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 0 0 0 0 0 -2 1 0 1 0 0 0 0 0 0 
1990 154 0 6 5 3 -1 -3 1 0 0 0 -1 -1 .. 0 0 1 
1991 154 3 3 2 1 1 -4 -1 i -1 -1 -2 -2 0 0 0 
1992 160 3 2 3 1 2 0 0 -2 -3 -1 -2 -2 -1 -1 0 
1993 155 1 2 3 2 5 2 - 1 -3 -2 -2 -3 -2 2 3 1 
1994 155 7 4 4 3 2 0 -1 -1 -2 -3 -1 -3 2 2 1 
1995 154 5 1 2 1 0 -1 -4 -2 -3 -3 -2 -4 2 2 0 

r 1996 148 6 1 3 1 -1 -3 -2 -2 -3 -3 -2 -3 3 3 0 
N 1997 155 6 1 1 1 -3 -5 -3 - 3 -3 -3 -3 -4 3 3 -1 
I 1998 155 6 2 1 -2 -2 -3 -3 -3 -4 -3 -2 -4 3 3 -1 

0 1999 149 6 3 1 -1 -2 -3 -1 -3 -6 -3 -3 -4 2 2 -1 
2000 151 7 2 1 -1 -3 -5 - 2 -3 -4 -3 -1 -4 2 1 -1 
2001 152 8 2 3 0 -1 -3 0 -5 -4 -3 -3 -3 4 4 0 
2002 157 8 3 2 -1 1 -1 0 -3 -4 -3 -2 -3 3 3 0 
2003 163 7 1 1 -1 -3 -5 -3 -5 -5 -5 -3 -3 3 3 -1 
2004 146 8 2 3 - 1 -3 -4 - 3 -3 -5 -4 -2 -2 4 4 0 
2005 151 8 3 3 1 -2 -3 -2 -5 -5 -3 -1 -2 3 3 0 
2006 145 8 3 2 0 -2 -4 -3 -3 -3 -3 -1 -2 3 3 0 
2007 155 7 1 2 1 -3 - 4 -2 -1 -3 -3 - 1 -4 3 3 0 
2008 159 8 1 2 1 -3 -4 -3 -2 -3 -2 -1 -4 2 1 -1 

====== z:::===== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== =====z: ====== ====== 
AVERAGE 6 2 2 1 -1 -3 -2 -2 -3 -3 -2 -3 2 2 0 



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

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Priest Rapids Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 75 86 90 108 94 84 82 79 90 134 72 60 68 74 87 
1990 27 81 87 89 105 102 84 88 88 98 134 76 58 64 76 89 
1991 26 79 84 85 103 100 86 85 81 89 133 74 62 75 79 88 
1992 18 84 88 87 107 102 83 87 84 92 132 75 61 76 81 89 
1993 21 82 86 83 103 100 86 90 90 97 134 72 63 73 79 89 
1994 30 73 82 84 101 98 84 85 85 92 133 73 64 75 79 87 
1995 31 76 82 84 102 99 84 85 85 92 134 74 65 77 81 88 
1996 29 75 83 83 103 97 87 89 90 96 134 76 64 77 80 89 

r 1997 29 73 80 82 100 102 85 90 93 101 133 67 62 75 82 87 
1998 23 73 78 81 100 101 88 89 91 95 133 73 64 81 79 88 

N 1999 33 71 77 80 100 103 84 83 84 92 130 77 58 70 78 85 
I 

2000 27 70 75 80 101 101 86 88 90 95 134 83 60 75 81 87 
2001 31 72 74 79 97 101 86 86 86 94 134 79 60 74 77 86 
2002 25 72 79 84 103 102 88 86 92 98 132 82 59 75 80 88 
2003 23 67 74 80 99 97 85 85 87 93 133 83 68 73 76 86 
2004 24 69 74 75 99 99 86 88 90 96 134 81 66 73 77 87 
2005 30 71 74 79 99 100 86 87 90 96 134 85 66 73 77 87 
2006 32 68 74 79 101 99 87 87 90 93 134 82 66 68 77 87 
2007 23 70 72 78 101 99 88 86 91 92 134 85 65 68 75 87 
2008 26 64 71 78 101 101 91 85 84 90 129 83 63 73 75 86 

=z======= = .===.== ==:c::_==:c: z==::=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== =====-
AVERAGE 73 79 82 102 100 86 86 88 94 133 78 63 73 78 87 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXAISAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
********************************************************************************************************************************* * * 

Difference Of 
Priest Rapids Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 25 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
1990 27 0 6 6 5 7 10 9 3 3 0 5 1 1 0 4 
1991 26 4 3 4 2 4 5 5 1 1 0 2 0 -1 -1 2 
1992 18 3 4 4 3 8 10 5 3 3 0 2 0 0 0 3 
1993 21 2 1 2 2 6 9 3 2 2 0 2 1 0 0 2 
1994 30 8 5 4 3 9 5 2 2 2 0 2 1 -1 -1 3 
1995 31 6 3 3 2 7 6 3 2 3 0 3 1 0 -1 3 

r 1996 29 7 3 3 4 8 8 4 2 3 0 4 0 -1 0 4 
1997 29 8 4 3 4 6 6 4 0 0 0 4 2 -1 0 3 

N 1998 23 7 4 3 0 5 6 3 2 1 0 4 1 1 1 3 I 
1999 33 7 3 3 0 7 5 0 1 0 0 8 6 4 3 4 

N 2000 27 10 4 3 0 8 7 0 0 0 0 9 5 2 2 4 
2001 31 10 6 5 0 9 7 1 0 0 0 10 8 2 2 5 
2002 25 10 4 3 0 9 10 0 -1 -1 0 8 4 0 1 4 
2003 23 8 4 2 0 6 7 0 1 0 -1 6 3 0 1 3 
2004 24 9 3 3 0 9 10 0 2 0 0 7 4 0 0 4 
2005 30 10 5 5 5 8 11 4 2 2 0 6 2 -1 -1 5 
2006 32 9 4 4 4 5 8 3 3 2 0 5 3 0 0 4 
2007 23 10 4 3 5 6 9 4 3 2 0 6 1 0 0 4 
2008 26 9 3 3 4 5 5 2 2 1 0 2 1 -1 0 3 

====== ====== ======== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 7 4 3 2 7 7 3 1 1 0 5 2 0 0 3 



• 

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

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Number of Games: 200 
Average Over High Water Years (Top 10 Percent) 
****************************************************** **********************~******************************* *********************** 

Priest Rapids Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 22 77 105 112 120 142 131 154 133 152 216 273 185 122 108 148 
1990 19 81 100 110 121 143 133 160 133 164 227 270 187 124 108 150 
1991 20 84 99 104 120 144 135 157 131 148 213 275 187 125 111 148 
1992 22 84 100 101 118 145 137 158 134 144 206 282 190 129 113 148 
1993 24 86 92 100 117 143 135 164 142 168 229 267 181 120 105 149 
1994 15 74 92 102 119 144 146 169 142 161 228 273 184 124 108 150 
1995 15 76 90 99 117 148 145 164 139 144 217 283 188 128 112 149 
1996 23 74 83 95 120 145 149 172 145 172 238 268 182 121 105 150 
1997 16 74 89 98 116 147 146 163 140 154 227 279 186 125 110 149 

r- 1998 22 76 97 103 119 146 142 165 140 153 223 276 185 124 109 150 
N 1999 18 72 98 103 119 148 139 160 138 134 208 285 189 130 114 148 
I 2000 22 70 89 102 120 146 150 169 143 163 231 273 184 124 108 150 

w 2001 17 72 86 99 119 145 144 166 141 161 232 275 184 123 108 149 
2002 18 72 91 101 120 146 145 166 142 158 227 273 185 124 108 149 
2003 14 66 94 102 122 146 143 160 139 147 221 279 187 127 112 149 
2004 30 71 86 97 120 147 147 165 140 156 229 276 185 125 110 149 
2005 19 70 86 97 119 147 150 165 141 161 232 274 184 124 109 149 
2006 23 68 85 97 120 147 150 167 142 158 231 277 185 126 110 150 
2007 22 69 82 98 120 146 150 169 142 163 232 273 184 124 108 149 
2008 15 67 88 96 124 147 150 167 143 162 235 275 184 125 108 150 

======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= ====== 
AVERAGE 74 91 101 120 145 143 164 139 157 225 275 185 125 109 149 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
I ncr Study: GMXAISAS : NTS : TE3AC : 2 . 5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over High Water Years (Top 10 Percent) 
************************************************************************ ********************* ************************************ ** 

Difference Of 
Priest Rapids Discharge (kch) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 22 0 0 0 0 0 -7 3 0 1 1 1 0 2 1 0 
1990 19 0 5 1 1 -4 -4 0 1 0 -1 1 0 0 0 0 
1991 20 3 2 0 0 0 -6 -2 2 0 -3 -4 -4 -2 -1 -1 
1992 22 3 1 3 0 1 -2 -6 -1 -2 -1 -4 -7 -1 -1 -1 
1993 24 1 2 4 1 4 3 -4 -3 -5 -3 -6 -8 -1 -1 -1 
1994 15 9 4 4 0 3 -2 -7 -3 -4 -7 -7 -10 -2 -1 - 1 
1995 15 8 5 3 2 0 -5 -9 -1 -1 -8 -10 -10 -3 -3 -2 r 
1996 23 9 2 5 -2 -1 -7 -7 -2 -3 -8 -9 -9 -2 -1 -3 

N 1997 16 9 3 6 2 1 -4 -6 -2 -2 -9 -9 -8 -3 -3 -2 
I 1998 22 10 0 -2 -1 2 -2 -4 -2 -3 -8 -8 -7 -2 -2 -2 
~ 1999 18 9 -3 -2 -2 0 0 -4 -1 -1 -7 -9 -6 -4 -4 -2 

2000 22 11 1 0 -3 1 -3 - 4 0 -1 -8 -7 -4 -1 -1 -1 
2001 17 . 10 1 0 -2 2 -3 - 3 -2 -2 -9 - 8 -5 -1 -1 -2 
2002 18 9 2 -3 -3 2 -1 - 2 -1 -2 - 8 -3 -5 -2 -2 -1 
2003 14 9 -2 - 4 -4 -1 -4 -2 -1 -3 -10 -5 -6 -3 -3 -3 
2004 30 10 2 0 -2 -1 -6 -3 1 -2 -10 -5 -5 -2 -2 -2 
2005 19 9 0 -1 -3 -2 -5 -3 -1 -2 -9 -4 -4 -1 - 1 -2 
2006 23 10 2 -1 -2 1 -5 -4 0 -2 -9 -5 -5 -2 -2 -2 
2007 22 9 2 -2 -2 0 -3 -3 -3 -3 -9 -9 -6 -4 -4 -2 
2008 15 11 0 0 -3 1 -3 -4 -4 -3 -9 -7 -4 0 0 -2 

====== ====== ========= ======= -====== ====== ====== ====== ====== ====== ====== ====== ===:=.== :0::::===== :o:::::c::==== 
AVERAGE 7 2 1 -1 0 -3 -3 -1 -2 -7 -6 -6 -2 -2 -2 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26 - JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Garnes: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
LWG Discharge (QTDA - QPRD) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1990 154 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1991 154 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
1992 160 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1993 155 0 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 
1994 155 0 0 0 0 0 0 0 1 0 1 -1 0 0 0 0 
1995 154 0 0 0 0 0 0 0 I " 0 1 -1 0 0 0 0 

r 1996 148 0 0 0 0 0 0 0 1 0 0 -1 0 0 0 0 
N 1997 155 0 0 0 0 0 0 0 1 - 1 0 -1 0 0 0 0 
I 1998 155 0 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 

(J1 1999 149 0 0 0 0 0 0 0 1 -1 1 -1 0 0 0 0 
2000 151 0 0 0 0 0 0 0 1 Q 1 -1 0 0 0 0 
2001 152 0 0 0 0 0 0 0 1 0 1 -1 0 0 0 0 
2002 157 0 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 
2003 163 0 0 0 0 0 0 0 1 -1 1 -1 0 0 0 0 
2004 146 0 0 0 0 0 0 0 1 -1 1 -1 0 0 0 0 
2005 151 0 0 0 0 0 0 0 1 -1 1 -1 0 0 0 0 
2006 145 0 0 0 0 0 0 0 1 -1 1 -1 0 0 0 0 
2007 155 0 0 0 0 0 0 0 1 -1 0 -1 0 0 0 0 
2008 159 0 0 0 0 0 0 0 1 0 1 -1 0 0 0 0 

======== :II:1II:===== z:::_==-==== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= 
AVERAGE 0 0 0 0 0 0 0 1 0 1 -1 0 0 0 0 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXAISAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
******************************************************************************************************************************* **** 

Difference Of 
LWG Discharge (QTDA - QPRD) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1990 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1991 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1992 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1993 21 0 0 0 -1 0 0 0 1 (j 0 0 0 0 0 0 
1994 30 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
1995 31 -1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 

r 1996 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
N 1997 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 1998 23 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 

(j) 1999 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2000 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2001 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2002 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2003 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2004 24 0 0 0 -1 0 0 0 0 0 0 0 1 0 1 0 
2005 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2006 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2007 23 -1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 
2008 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

====== ====== ====== ====== ====== ====== ====== ====== ====T= ====== ====== ====== ====== ====== ====== 
AVERAGE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



*****************-************************************************* ******* ********************************************************** 
BPAHYSUM Sununary 

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXAISAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference _= (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over High Water Years (Top 10 Percent) 
***************************************************************************************************** ***** ************************* 

Difference Of 
LWG Discharge (QTDA - QPRD) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 22 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
1990 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1991 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1992 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1993 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1994 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

r- 1995 15 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 
1996 23 -1 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 

N 1997 16 -1 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 I 
1998 22 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 

'-J 1999 18 0 0 0 0 0 0 0 0 -1 0 - 1 - 0 0 0 0 
2000 22 0 0 0 0 1 1 0 0 -1 0 0 0 0 0 0 
2001 17 0 0 0 0 0 1 -1 0 0 0 0 0 0 0 0 
2002 18 0 0 0 0 0 0 0 0 -1 0 -1 0 0 0 0 
2003 14 0 0 0 0 0 1 -1 1 0 0 -1 0 0 0 0 
2004 30 0 0 0 0 0 0 0 1 -1 0 0 0 0 0 0 
2005 19 0 0 0 0 0 1 -1 1 0 0 0 0 0 0 0 
2006 23 0 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 
2007 22 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 
2008 15 0 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 

======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 



*********************************************************************************************************************************** 
BPAHYSUM SUlTUTlary 

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 115 128 141 167 200 204 194 198 223 260 259 189 143 113 183 
1990 154 115 127 140 166 205 209 194 197 237 263 257 195 147 115 185 
1991 154 119 127 138 167 202 209 199 199 222 261 257 194 146 117 184 
1992 160 120 128 134 166 202 206 199 203 241 262 258 195 151 116 185 
1993 155 121 125 132 162 202 205 199 207 230 263 254 192 142 113 183 
1994 155 111 120 129 162 205 211 200 208 229 266 246 188 142 113 182 
1995 154 114 121 130 162 206 210 199 203 235 271 254 192 142 113 184 
1996 148 108 118 127 160 207 215 203 204 233 264 250 192 144 114 183 

r 1997 155 109 121 132 164 209 214 203 208 231 259 252 195 143 112 184 
N 1998 155 113 123 133 165 207 211 204 214 241 265 255 194 142 n2 185 
I 1999 149 109 116 128 164 210 216 202 212 242 267 260 201 144 113 186 

<Xl 2000 151 105 119 132 170 215 220 211 222 242 269 258 194 141 112 188 
2001 152 109 119 130 165 210 219 209 216 241 272 262 194 143 113 187 
2002 157 107 119 131 163 201 202 196 207 229 259 250 191 139 110 180 
2003 163 102 116 129 165 209 216 207 220 247 277 254 192 141 111 186 
2004 146 105 115 126 165 208 215 209 212 242 272 263 195 140 112 186 
2005 151 107 116 126 164 209 215 207 214 250 269 266 201 141 112 187 
2006 145 103 114 127 166 207 211 207 221 252 272 252 191 142 112 184 
2007 155 108 117 128 162 206 208 201 203 231 256 250 194 139 110 181 
2008 159 102 115 126 166 212 212 207 216 231 258 258 202 144 113 184 

===_=:1=== ======::m ==-=:z=== ======= ====== ====== ====== ====== ======= ====== =====:::z ====== ==:==== ====== ====== 
AVERAGE 110 120 131 165 207 211 202 . 209 236 265 256 194 143 113 184 



*********************************************************************************************************************************** 
BPAHYSU~ Sununary 

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 0 0 0 0 0 -2 1 0 1 0 0 0 0 0 0 
1990 154 0 6 5 3 -1 -3 1 0 0 0 -1 -1 0 0 1 
1991 154 3 3 2 1 1 -4 -1 1 -2 -1 -2 -2 0 0 0 
1992 160 3 2 3 1 2 0 0 -2 -3 -1 -2 -2 -1 -1 0 
1993 155 1 2 3 2 5 3 -1 -2 -3 -1 -4 -2 2 2 1 
1994 155 7 4 4 2 2 0 -1 0 -2 -2 -1 -3 2 2 1 
1995 154 5 1 3 1 0 -1 -4 -1 \ -4 -3 -3 -4 2 2 0 r 1996 148 5 1 3 1 -1 -3 -2 -1 -3 -2 -2 -3 3 3 0 

N 1997 155 6 1 2 1 -3 -5 -3 -2 -4 -2 -3 -4 3 2 -1 
I 1998 155 6 2 1 -2 -1 -3 -3 -2 -5 -3 -3 -4 3 3 -1 

\.0 1999 149 6 3 1 -1 -2 -3 -1 -3 -7 -3 -4 -4 2 2 -1 
2000 151 7 2 1 -1 -3 -5 -2 -3 -4 -2 -3 -4 2 1 -1 
2001 152 8 2 3 -1 -1 -2 1 -5 -5 -2 -4 -3 4 3 0 
2002 157 8 3 2 -1 1 -1 0 -2 -5 -2 -3 -3 3 3 0 
2003 163 7 2 1 -1 -3 -5 -3 -4 -6 -4 -4 -3 3 3 -1 
2004 146 8 2 3 -1 -2 -3 -3 -2 -5 -3 -3 -2 4 4 0 
2005 151 8 3 4 1 -2 -3 -2 -3 -6 -3 -3 -2 3 3 0 
2006 145 8 3 2 0 -2 -3 -3 -3 -4 -3 -2 -2 3 2 0 
2007 155 6 1 2 1 -3 -3 -2 0 -4 -2 -2 -4 3 3 0 
2008 159 7 2 2 1 -3 -4 -3 -1 -3 -2 -1 -5 1 1 -1 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====.== =====.= ====== ====== ====== ====== 
AVERAGE 5 2 2 1 -1 -3 -2 -2 -4 -2 -2 -3 2 2 0 



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

Base s tudy : AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Number of Games : 200 
Ave r age Over Low Water Years (Bottom 10 Percent ) 
*********************************************************************************************************************************** 

The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 108 120 131 152 131 127 126 126 142 211 135 97 94 96 131 
1990 27 110 121 130 150 142 129 133 137 148 212 144 97 92 100 134 
1991 26 110 116 122 143 135 127 128 128 141 208 135 99 101 101 130 
1992 18 115 121 125 148 139 123 129 136 143 20 9 135 100 103 104 132 
1993 21 114 120 125 146 139 129 134 138 147 211 139 103 100 103 134 
1994 30 105 114 122 143 134 126 128 132 146 211 136 103 103 102 130 
1995 31 109 114 122 145 136 128 128 132 144 210 136 104 103 104 131 
1996 29 105 115 123 146 136 129 133 141 147 212 139 102 105 103 133 
1997 29 104 113 123 144 142 131 135 141 152 211 134 102 105 106 133 
1998 23 106 110 120 140 136 130 132 141 147 207 133 100 106 101 130 

r 1999 33 103 110 120 143 142 128 126 133 144 207 141 97 99 102 130 
N 2000 27 101 108 121 144 140 129 131 142 145 210 148 98 103 105 131 
I 2001 31 103 107 118 139 138 130 128 134 145 209 141 98 102 100 129 

N 2002 25 103 112 124 147 143 132 130 141 150 212 149 99 105 104 133 0 
2003 23 97 107 118 140 134 128 128 136 147 210 145 107 102 100 130 
2004 24 100 108 115 141 138 130 132 138 147 211 147 107 100 100 131 
2005 30 101 107 119 142 138 131 131 139 146 210 151 106 99 100 131 
2006 32 97 107 119 143 139 132 132 138 144 212 147 105 96 100 131 
2007 23 101 106 118 144 138 130 129 142 142 211 150 104 96 98 131 
2008 26 93 103 117 141 138 134 128 131 143 207 147 103 100 98 129 

=z::s::::===-== ====== -=-::==-:==- =="""'=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 104 112 121 144 138 129 130 136 146 210 141 102 101 101 131 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXAISAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 25 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
1990 27 0 6 6 5 7 10 9 3 3 0 5 1 1 0 4 
1991 26 4 3 4 2 4 5 5 1 1 0 2 0 -1 -1 2 
1992 18 3 3 4 3 8 10 5 3 3 0 2 0 0 0 3 
1993 21 1 1 2 1 5 9 3 2 2 0 3 0 0 0 2 
1994 30 8 5 4 2 9 6 2 2 2 0 2 1 -1 -1 3 
1995 31 5 3 3 1 7 6 3 2 3 0 3 1 0 -1 3 

r 1996 29 7 3 3 3 8 8 4 3 3 0 4 0 -1 0 4 
N 1997 29 8 4 3 4 6 6 4 0 0 0 4 2 0 0 3 
I 1998 23 7 4 3 0 5 6 3 2 1 0 4 1 1 1 3 N 

1999 33 7 3 3 0 7 5 0 0 0 0 8 6 4 3 4 
2000 27 9 4 3 0 8 7 1 0 0 0 8 6 2 2 4 
2001 31 10 6 4 0 9 8 1 0 1 0 10 8 2 2 5 
2002 25 10 4 3 0 9 10 0 -1 -1 0 7 4 0 1 4 
2003 23 8 4 2 0 6 7 0 1 0 0 6 3 0 1 3 
2004 24 9 3 3 0 9 10 1 2 1 0 7 4 0 1 4 
2005 30 10 4 4 5 8 11 4 2 3 0 6 2 -1 -1 5 
2006 32 9 4 4 4 5 8 3 3 2 0 5 3 -1 0 4 
2007 23 9 4 3 4 6 9 4 3 2 0 6 2 -1 0 4 
2008 26 8 3 3 4 5 5 2 2 1 0 2 1 -1 0 3 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 7 4 3 2 7 7 3 2 1 0 5 2 0 0 3 
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The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 22 110 142 165 188 217 210 234 231 296 379 459 243 157 134 230 
1990 19 113 136 163 194 220 214 244 234 317 393 449 244 159 134 233 
1991 20 116 134 156 186 217 213 233 226 286 376 465 246 161 138 229 
1992 22 116 135 153 181 217 215 230 225 275 367 477 250 164 140 229 
1993 24 118 127 152 191 222 217 248 243 323 397 444 238 156 131 232 
1994 15 107 127 154 190 222 227 249 241 309 393 455 242 159 134 232 
1995 15 108 125 151 182 222 224 236 232 275 378 479 247 163 139 230 
1996 23 105 117 147 194 22 5 232 257 247 329 406 443 238 157 131 233 
1997 16 106 124 150 184 22 3 226 239 234 292 391 468 244 161 136 230 

r- 1998 22 108 132 155 187 221 221 242 236 295 387 463 244 160 135 231 
N 1999 18 103 133 155 180 218 216 228 226 256 368 487 251 165 141 22 8 
I 2000 22 101 123 154 192 224 231 251 242 311 397 455 241 159 134 233 

N 
N 2001 17 103 121 151 189 222 225 247 238 307 399 458 241 159 134 231 

2002 18 103 126 152 190 222 225 245 239 303 392 457 243 160 134 231 
2003 14 96 129 153 187 219 221 234 231 280 384 473 247 163 138 229 
2004 30 101 120 149 189 222 227 242 235 298 394 463 243 161 136 230 
2005 19 100 121 148 190 224 229 246 237 307 398 457 242 160 135 231 
2006 23 99 120 149 190 223 231 245 237 300 397 464 243 161 136 231 
2007 22 100 117 149 192 224 232 249 240 311 399 454 241 160 134 232 
2008 15 97 123 148 195 225 232 247 241 308 402 458 242 160 134 232 

====== ====== ====== ====== ====== ====== ====== ====== ~===== ====== ====== ====== ====== ====== ====== 
AVERAGE 106 127 153 189 221 223 242 236 300 390 461 243 160 135 231 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over High water Years (Top 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JON JOL AG1 AG2 AVG 
----------
1989 22 0 0 0 0 0 -6 2 0 0 1 1 0 2 1 0 
1990 19 0 6 1 0 -4 -4 0 1 0 -1 1 0 0 0 0 
1991 20 3 2 0 0 0 -6 -2 2 0 -3 -4 -5 -2 -1 -1 
1992 22 2 1 3 . 1 1 -1 -6 -1 -2 -1 -4 -7 -1 -1 -1 
1993 24 1 2 4 1 3 3 -4 -4 -4 -3 -6 -8 -1 -1 -1 
1994 15 9 4 4 0 3 -2 -7 -3 -4 -7 -6 -10 -2 -1 -1 
1995 15 8 5 3 2 0 -5 -9 -1 -2 -8 -10 -10 -3 -3 -2 

r 1996 23 8 2 5 -2 -1 -7 -7 -2 -4 -8 -9 -9 -2 -1 -3 
N 1997 16 9 4 5 2 1 -4 -5 -1 -3 -9 -9 -8 -3 -3 -2 
I 1998 22 10 0 -2 -1 2 -1 -4 -2 -4 -8 -8 -8 -2 -2 -2 N 
w 1999 18 9 -3 -2 -2 1 -1 -3 -1 -2 -7 -10 -6 -4 -4 -2 

2000 22 11 2 0 -3 1 -3 -4 0 -2 -8 -7 -4 -1 -1 -1 
2001 17 10 1 0 -2 2 -2 -4 -2 -2 -9 -8 -5 -1 -1 -2 
2002 18 9 2 -3 -3 2 -1 -2 -1 -2 -8 -4 -5 -2 -2 -1 
2003 14 8 -2 -3 -3 -1 -3 -3 0 -3 -9 -6 -5 -3 -3 -3 
2004 30 10 2 0 -2 0 -5 -3 .1 -3 -10 -5 -5· -2 -2 -2 
2005 19 9 0 -1 -3 -1 -3 -4 0 -3 -9 -4 -4 -1 -1 -2 
2006 23 9 2 -1 -2 1 -5 -3 0 -2 -9 -5 -4 -2 -2 -2 
2007 22 9 2 -2 -2 1 -3 -3 -3 -4 -9 -10 -6 -4 -4 -2 
2008 15 10 1 1 -3 1 -2 -3 -4 -4 -9 -7 -3 0 0 -2 

====== :=:z:==== =-===-:= ======= ====== ====== ====== ====== ====== ====== ====== ====:z= ====== ====== ====== 

AVERAGE 7 2 1 -1 1 -3 -4 -1 -3 -7 -6 -5 -2 -2 -2 



MONTHLY OVERGEN SPILL (MW) 
EXISTING TIE SIZE 

NO-ACTION ALTERNATIVE 

----------------------------------------- - ---- - ------------------------------------------------------------- - -----------------
OP-YR SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG ANNUAL 

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

1989 0 . 0 0 . 0 0 . 0 0.0 36.8 59 . 1 212.7 271.2 859.0 1623 . 6 664 . 6 0.0 310 . 6 
1990 0.0 0.0 0 . 0 0.0 41. 8 123.7 228.4 3 4 4 . 2 936.0 1340.5 845 . 2 5.0 322. 1 
1991 0 . 0 0.0 0.0 0.0 19.9 111.2 277.2 265.7 745 .6 1457.2 617.9 0.0 291.2 
1992 0.0 0 . 0 0 . 0 0.0 24 .1 47.7 122 . 0 2 65.8 796.1 1357. 1 696.2 0.0 275.8 
1993 0 . 0 0 . 0 0.0 0.0 42 . 4 45.6 164.3 337 . 1 832 . 5 1595.8 673.9 0.0 307 . 6 
1994 0 .0 0 . 0 0.0 0.0 26 . 5 104.7 152.0 227.6 664.6 1031. 4 581. 5 0 . 0 232 . 4 
1995 0.0 0 . 0 0.0 0 . 0 30 . 6 72 . 6 128.4 158.8 831.1 1205.2 55 8 .2 0 . 0 248 . 7 
1996 0 . 0 0.0 0.0 0.0 8.2 101.1 213.4 225 . 1 1089.4 1424 . 4 667.2 0.0 310.7 
1997 0 . 0 0 . 0 0.0 0 . 6 18 . 3 85.0 108.1 154 . 0 790. 1 1305.6 699 . 2 0.0 263 . 4 
1998 0.0 0 . 0 0 . 0 0.0 35 . 2 65 . 8 146 . 5 238 . 1 1146.0 1688.6 923.0 0 . 0 353 . 6 
1999 0.0 0.0 0 . 0 5 . 7 50.7 155.6 232.4 350 . 1 797 . 1 1252.1 1064 . 1 0.0 325 . 7 
2000 0 .0 0.0 0 . 0 0.3 65.0 135 . 4 186.4 377.0 753.9 1349.4 891.4 0. 0 313.2 
2001 0 . 0 0 . 0 0.0 0 . 0 43 . 5 105.7 158.8 2 8 6 . 6 707.6 1158 . 2 755 . 4 1.4 268 . 1 
2002 0.0 0 . 0 0.0 0.0 34.1 60.9 139.7 264.1 658.3 1121.0 856.6 0 . 0 261.2 
2003 0 . 0 0.0 0 . 0 0 . 5 38.9 196.3 293.0 431.2 1014.6 850.6 557.7 0.0 281. 9 
2004 0 . 0 0.0 0.0 4.6 29.7 121.7 242. 5 289 . 9 914 . 1 1194 . 2 586.9 0.0 282.0 
2005 0.0 0 . 0 0.0 0.0 4.6 133.7 212 . 0 376.9 840 . 6 981. 3 714.8 0.0 272 .0 

r 2006 0.0 0.0 0.0 3 . 2 27.3 81.3 196 . 1 383.0 82 7.4 92 5.9 518.5 0.0 2 46 . 9 
2007 0 . 0 0.0 0.0 0 . 0 7.8 19. 1 117.6 191.6 577.4 663.6 458 . 6 0.0 ~ 169.6 

N 2008 0.0 0.0 0.0 0 . 0 7.6 32 . 9 63.4 211. 6 308.1 560.4 643.3 0 . 0 152 . 3 
I 

N 
+:> 

AVG FOR 
ALL YEARS 0 . 0 0.0 0.0 0.7 29 . 6 93.0 179 . 7 282.5 804.5 1204.3 698 . 7 0.3 274 .4 



INCREMENTAL MONTHLY OVERGEN SPILL (MW) 
CUMULATIVE IMPACTS STUDY 

(MAXIMUM TIE SIZE, ALTERNATE RESOURCE ORDER) - (EXISTING TIE SIZE, ALTERNATE RESOURCE ORDER) 

------------------------------------------------------------------------------------------------------ - ---------------------- -
OP-YR SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG ANNUAL 

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

1989 0 . 0 0.0 0.0 0.0 0.0 -43.5 -101. 3 4.4 -312.3 -402.7 -316.2 0.0 -97.6 
1990 0.0 0.0 0.0 0 . 0 -17.5 -67.8 16.1 -10.3 - 355.0 -371.5 -374.5 -5.0 -98.8 
1991 0.0 0.0 0.0 0.0 -6.5 -44.3 -149.4 -137.2 -331.2 -415.3 -276.5 0.0 -113.4 
1992 0 . 0 0.0 0.0 0.0 -17.1 -16.5 -49.6 -147.0 -342. 4 -4 23.6 -328.7 0.0 -110 . 4 
1993 0.0 0.0 0.0 0.0 -42. 4 -45.6 -148.0 -299.9 - 496.7 -885.3 -543.6 0.0 -205.1 
1994 0.0 0.0 0.0 0.0 -26.5 -99.3 -125.3 -200.6 -428.8 -625.6 -499.9 0.0 -167.2 
1995 0 . 0 0.0 0.0 0 . 0 -30 . 6 -71.8 -128.4 -117.4 -709.9 -677.9 -421.8 0.0 -179.8 
1996 0 . 0 0.0 0.0 0 . 0 -8.2 -95.9 -213 .1 -224.9 -828.6 -987.5 -610.0 0.0 -247.4 
1997 0.0 0.0 0.0 -0.6 -18 .3 -79.5 -108.1 -147.8 -652.8 -970.3 -622.9 0.0 -216.7 
1998 0 . 0 0.0 0 . 0 0 .0 -35.2 -64.7 -146.5 -234.1 -923.7 -1126.3 -81 2 .5 0.0 -278 . 6 
1999 0.0 0 . 0 0 . 0 -5.7 -50.7 -153.4 -225.2 -326.5 -716.4 -996.0 -913.8 0.0 -282.3 
2000 0.0 0.0 0.0 -0 . 3 -65.0 -128.2 -181.6 -348.0 -664.5 -1026.5 -775.0 0.0 -265.8 
2001 0.0 0.0 0.0 0 . 0 -43.5 -103.1 -158.8 -253.8 -625.4 -889.8 -631.0 -1.4 -225.6 
2002 0.0 0.0 0.0 0.0 -34 . 1 -60.9 -135.1 -250.0 -545.7 -839.0 -746.3 0.0 -217 . 6 
2003 0.0 0.0 0.0 - 0.5 -38.8 -190 .0 -265.9 -377.4 -875.2 -690.4 -513 .8 0.0 -246.0 
2004 0.0 0.0 0.0 -4 . 6 -28.8 -119.8 -235.1 -270.2 -789.5 -970.7 -554.2 0.0 -247.7 
2005 0.0 0.0 0.0 0.0 -4 . 6 -133.7 -210.7 -3 42.2 - 679.8 -778.0 -691.5 0 .0 -236.7 

r 2006 0.0 0.0 0 . 0 -3.2 -27 . 3 -81. 3 -196.0 -354.2 - 692.3 -754.2 - 479.3 0.0 -215.7 
2007 0 . 0 0.0 0.0 0.0 -7.8 -19.1 -117.6 -186.2 -522.2 -583.0 -431.7 0.0 -155.6 

N 2008 0 . 0 0.0 0.0 0.0 -7.6 -32.9 - 63.4 -203.0 -296.5 -519.8 -590.0 0.0 -142.8 I 
N 
U1 

AVG FOR 
ALL YEARS 0.0 0 . 0 0.0 -0.7 -25.5 -82.6 -147.2 -221.3 -589.4 -746.7 -556.7 -0. 3 -197.5 



INCREMENTAL MONTHLY OVERGEN SPILL (MW) 
CUMULATIVE IMPACTS STUDY 

(MAXIMUM TIE SIZE , SPILL AGREEMENT SIGNED) - (EXISTING TIE SIZE, ALTERNATE RESOURCE ORDER) 

---------------------------- - ----------------------------------------------------------- --------------------------------------
OP-YR SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG ANNUAL 

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

1989 0 . 0 0 . 0 0 . 0 0 . 0 -0 . 1 -43 . 6 -101. 6 2.0 -331.7 -461.7 -307.3 0.0 -103.7 
1990 0.0 0.0 0.0 0 . 0 -19.8 -76 . 1 24.8 -21.5 -387.6 -420.1 -358.1 -5.0 -105 .3 
1991 0.0 0.0 0 . 0 0 . 0 -6 . 5 -59 . 5 -149.4 -138.3 -364 .4 -516.4 -332.3 0.0 -130 . 6 
1992 0 . 0 0.0 0.0 0 . 0 -18 . 7 -25 . 9 -76.0 -176.5 -449.3 -559.2 -373.2 0.0 -139.9 
1993 0 . 0 0 . 0 0 . 0 0 .0 -42 . 4 -45 . 6 -157.0 -303.5 -536.6 -924.4 -574.8 0.0 -215 . 4 
1994 0.0 0.0 0 . 0 0 . 0 -26 . 5 -104.7 -150.6 -211.8 -479.6 - 666.3 -544 .3 0.0 -182 . 0 
1995 0 . 0 0 . 0 0.0 0 . 0 -30 . 6 -72 .6 -128.4 -120.2 -762.1 -766.6 -503 . 1 0.0 -198 . 6 
1996 0 . 0 0.0 0.0 0 . 0 -8 .2 -101.1 -213.4 -225.1 -880.6 -1042.9 -637 . 1 0.0 -259.0 
1997 0 . 0 0.0 0.0 -0.6 -18 . 3 -83.3 -108.1 -153.2 -698.6 - 1037.8 -662.2 0 .0 -230 .2 
1998 0.0 0.0 0.0 0.0 -35.2 -65.8 -146.5 -233.4 -996.9 -1227.8 -863.9 0.0 -297 . 5 
1999 0 . 0 0 . 0 0.0 -5.7 -50 . 7 -155.2 -224.6 -326.4 -733 . 1 -1033.7 -974 .2 0.0 -292 .0 
2000 0.0 0 . 0 0.0 -0.3 -65.0 - 128.3 -179 . 2 -354.8 -680.6 -1077.1 -837.8 0.0 -27 6 .9 
200 1 0 . 0 0.0 0 . 0 0 . 0 -4 3 . 5 -103 . 1 -158.8 -262.2 -643.5 -922.2 -703.1 -1.4 -236.5 
2 002 0 . 0 0 . 0 0.0 0.0 -34 . 1 - 60 . 9 -136.5 -249 . 3 -571.6 -893.1 -807.4 0.0 -229.4 
2003 0.0 0.0 0.0 -0 . 5 -38.9 - 193. 3 -277.1 -387 . 7 -914 .2 -723.4 -537.9 0.0 -256.1 
2004 0.0 0.0 0.0 -4 . 6 -28.8 - 117.7 -241.8 -276.8 -813 . 2 - 1021.3 -556 . 1 0.0 -255.0 
2005 0 .0 0 . 0 0 . 0 0 . 0 -4.6 -133.7 -212 . 0 -360 . 1 -717.0 -830.1 -706.6 0.0 -247 . 0 

r 2006 0 . 0 0.0 0 . 0 -3.2 -27.3 -81.3 -192 . 5 -374.3 -721.0 -793.0 -509.1 0.0 -225 .1 
N 2007 0.0 0.0 0.0 0.0 -7.8 -19.1 -117.6 -187.6 -537.3 -596.8 -453 . 5 0 .0 -160.0 
I 2008 0 . 0 0 . 0 0.0 0.0 -7.6 -32.9 -63.4 -207.6 -297.9 -529.2 -608 . 2 0.0 -145.6 

N 
CJ) 

AVG FOR 
ALL YEARS 0.0 0 . 0 0.0 -0.7 -25.7 -85.2 -150.5 -228.4 -625.8 -802.2 -592.5 -0.3 -209.3 



RELATIVE CHANGES IN SYSTEH STOCK SURVIVAL 
AHXBAARO VS AEXBAARO (BASE CASE) 

PROGRAM = DSN_PJI . PF400.RIIR.FIS"PASS.SAS.R~PORTS(FSUM56) 
FILES: PJI.PF400 . RIIR . FISII.PASS . DATA.MIDCOI.FG RUN DATE: OC1/17189 

AUG/04/89 

POOL 

llELLS 

RRECH 

RISL 

LIlG 

UIH 

HCN 

JDAY 

DALS 

BONII 

SYS 

LEGEND 

PJI.PF400 . RIIR.FISH.PASS.DAIA.MIDCOLFG RUN DATE: 

YEAR 

1991 
1993 
1995 
1997 
2001 
2005 

l~H 
1995 
1997 
2001 
2005 

1991 

1993 
995 
997 

2001 
2005 

~ ~H 995 
997 

2001 
2005 

1991 
993 
995 

1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

1991 
1993 
1995 
1997 
2001 
2005 

YEARLING SUBYEARLII1G STEEL"EAD 
MB MA 

36 . 0 35.5 
39.7 39 . 3 
47.3 47 . 0 
48 . 1 47 . 8 
47 . 6 47 . 2 
47.9 47.5 

SOCKEYE 

MB MA RH 

31 . 5 30 . 9 -1. B 
34 . 5 34.1 -1 . 2 
40 . 8 40 . 3 - 1 . 0 
42.0 41 . 6 -0 . 9 
41.1 40.7 -1 . 1 
41 . 4 41 . 0 -1 . 0 

33.5 
37 . 2 
45 . 3 
46.9 
45.5 
46.2 

33 . 1 
36 . 9 
45.1 
46.8 
45 . 3 
45.9 

40.9 40 . 5 
41 . 1 40 . 9 
49 . 9 49 . 6 
51.6 51 . 5 
49.9 49 . 7 
50 . 3 50 . 2 

83 . 0 83 . 0 
82'j 82.2 88 . 8/1 . 1 
88 . 88 . 5 
88 . 3 88 . 3 
87.7 87.7 

33 . 9 33 . 3 
36.1 35 .8 
38.3 38.0 
38.8 38 .5 
38 . 6 38.3 
38.9 38 . 7 

59.7 59 . 7 
58.8 58 .8 
64 . 8 64 . 7 
66.6 66 . 6 
64.3 64 . 6 
64.5 64 . 6 

54.9 
55.1 
54.1 
56 . 3 
55 . 9 
57 . 0 

66 . 1 
66 . 6 
66.1 
69 . 6 
68 . 9 
69 . 4 

87.5 
87 . 5 
87 . 2 
87 . 3 
87.0 
.87 . 2 

69 . 9 
70.1 
73.8 
74 . 6 
73 . 9 
74.0 

~ 'I .8 
Sit . 6 
5't . 0 
56.0 
55 . 7 
56 . 6 

66 . 0 
66 . 0 
65.9 
69.4 
68 . 8 
69 .·1 

87 . 5 
87 . 5 
87 . 1 
87 . 2 
87 . 0 
87 . 1 

69.7 
70 . 0 
73 . 6 
7 /t. 5 
73.8 
73 . 9 

-1 . 2 
-0 . 8 
- 0 . 4 
-0 . 2 
-0.4 
-0 . 6 

- 0.8 
-0.5 
-0.5 
- 0 . 2 
- 0.3 
- 0 . 1 

- 0 . 1 
-0.0 
- 0 . 0 
- 0 . 0 
- 0 . 0 
-0 . 0 

-1.6 
-0.8 
- 0 . 8 
- 0.7 
-0 . 8 
-0.4 

-0.1 
- 0 . 0 
- 0 . 2 
-0 . 1 
0.5 
0 . 2 

-0 . 1 
- 0 . 9 
- 0 . 3 
- 0 . 4 
-0.4 
- 0 . 7 

- 0.1 
- 0 . 8 
-0.3 
-0.3 
- 0 . 1 
- 0 . 4 

- 0 . 0 
- 0 . 1 
-0 . 1 
- 0 . 1 
- 0.0 
- 0 . 2 

-0.2 
-0.2 
- 0.2 
-0.1 
- 0.1 
-0 . 2 

tlB 

19 . 1 
21.0 
29.7 
30 . 0 
29.5 
28.5 

24.6 
26.5 
35 . 2 
34 . 9 
34.6 
34 . 7 

HA RH 

18.9 -1 . 2 
20 . 4 -2 . 7 
29 . 3 -1.4 
29.2 -2 . 9 
28.7 -2.6 
27.8 -2 . 4 

24.3 -1.4 
25.8 - 2 . 7 
34.8 -1.1 
33.9 -2 . 8 
34.0 -1 . 8 
34.2 -1.3 

26.5 26 . 4 -0.7 
27 . 1 26 . 6 -2.0 
37.5 37 . 3 - 0 . 7 
37.8 37 . 1 - 1.8 
37.4 36.8 -1.6 
36 . 5 36 . 1 -1.2 

59 . 9 
60 . 3 
70 . 2 
70 . 5 
70.9 
70 . 2 

27.5 
28 . 6 
34 . 4 
36.3 
35 . 6 
33.4 

42.9 
42 . 9 
53.5 
53 .8 
53.6 
52.7 

59.8 
60 . 1 
70.2 
70.4 
70.8 
70 . 1 

27 . 2 
27.5 
33.7 
34.5 
34.6 
32.7 

42.7 
42.4 
53.2 
53.2 
53.1 
52.3 

45.6 45.1 
45 . 4 44.4 
47.1 46.2 
46.5 44.8 
46.6 45 . 6 
45 . 6 44 . 8 

55.2 55 . 0 
55 . 3 54 . 7 
56 . 0 55 . 5 
57.3 56 . 3 
56 . 9 56 . 1 
55 . 6 54 . 8 

79.7 79 .5 
79 . 8 79 . 5 
79.8 79.6 
78.7 78 . 4 
78.4 78.1 
78 . 7 78 . 2 

52.5 52.3 
52.7 52.3 
58 . 9 58.5 
58 . 7 58 . 0 
58 . 4 57.9 
57 . 9 57 . 4 

-0 . 1 
-0 . 2 
-0 . 1 
-0 . 2 
- 0.1 
-0.1 

-1.3 
-3.7 
-2 . 3 
-5 . 0 
-2 . 7 
-2 . 2 

-0.3 
-1 . 1 
- 0 . 6 
- 1 . 3 
-0.9 
-0.8 

-1.1 
-2 . 2 
-1 . 8 
-3.7 
-2.1 
-1.8 

- 0.3 
-1 . 1 
- 0.8 -1 .8 
- .4 
- . 3 

- 0 . 1 
-0 . 3 
-0.2 
-0.3 
-0.4 
- 0 . 6 

- 0 . 3 
- 0.8 
-0 . 5 
-1.1 
-0.8 
- O. B 

38.1 37 . 6 
41 . 6 41 . 3 
49 . 8 49 . 6 
50.4 50.2 
50.0 49 . 7 
50.2 49.9 

42.3 42.1 
43.0 42 . 6 
53 . 5 53.4 
54 . 0 53.9 
52 . 9 52.8 
53 . 9 53.7 

85.7 85 . 7 
85 . 6 85 . 6 
89 . 4 89.4 
89 .5 89.5 
89 . 7 89 . 7 
89.3 89.3 

40.8 40.2 
44.3 44 . 1 
46.7 46 . 5 
47 . 0 46 . 8 
47 . 3 47.1 
47.947 . 8 

67 . 5 67 . 5 
66 . 6 66 . 5 
73.1 73 . 0 
74 . 2 74.1 
72 . 9 72 . 8 
73 . 2 73.1 

60 . 5 
60 . 0 
60.2 
62 . 3 
62.2 
62 . 3 

66.1 
66 . 4 
66 . 5 
69 . 2 
69 . 3 
69 . 3 

83 . 4 
83.3 
82 . 9 
82 . 3 
82.0 
82 . 6 

72 . 9 
73.1 
76 . 8 
77 . 3 
77 .2 
77 .2 

60.2 
59 . 5 
59.6 
6

1
.8 

6 . 8 
6 . 9 

65 . 9 
65.9 
66 . 1 
68 . 9 
69 . 1 
69 . 0 

83 . 4 
83.2 
82.9 
82 . 2 
82.0 
82 . 5 

72 . 7 
72 . 9 
76 . 7 
77 .2 
77 .1 
77 .1 

RM 

-1 .5 
- . 0 
- 0 . 6 
-0 . 6 
-0.9 
- 0 . 8 

-1.4 
- 0 . 7 
-0.4 
-0.4 
-0 . 5 
- 0 . 6 

-0.5 
-0.9 
-0.2 
-0 . 2 
-0.3 
-0.3 

-0 . 0 
-0 . 0 
-0.0 
- 0 . 0 
-0.0 

0 . 0 

-1.3 
-0 . 5 
- 0 . 5 
-0 . 4 
- 0 . 5 
-0 . 3 

-0.1 
- 0 . 2 
- 0 . 1 
-0 . 2 
-0 . 2 
- 0.1 

- 0 . 5 
- 0 . 8 
- 0.9 
-0 . 8 
- 0.6 
- 0 . 5 

-0 . 3 
-0 . 9 
-0 . 5 
- 0.5 
- 0 . 4 
- 0 .4 

0 . 0 
- 0 . 1 
-0.1 
-0 . 1 
-0.1 
- 0 . 2 

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

MB 

26 . 8 
28 . 2 
34.9 
34.8 
34 . 7 
35.0 

0.0 
0.0 
0 . 0 
0.0 
0 . 0 
0.0 

34.5 
34.4 
42.8 
42.9 
42 . 5 
113.1 

65 . 6 
65 . 4 
74 . 6 
74 . 5 
74 . 9 
74 . 4 

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

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

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

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 . 9 
51 . 2 
59 . 6 
59 . 5 
59 . 7 
59 .5 

MB = tlEAII SURVIVAL HITH BASE CASE COIIDITIOHS (Xl (BASE CASE) 

tlA 

26 . 2 
27.7 
34.4 
34 . 3 
34.1 
34 . 4 

RH 

-2.2 
-1.7 
-1.4 -1 .6 
- . 7 
- . 7 

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

34 . 1 - 1 .2 
34.0 -1 . 1 
42.5 -0.8 
42 . 5 -0.8 
42 . 1 -1 ' 1 42.6 -1 . 

65.5 
65 . 3 
74.5 
74 . 4 
74.8 
74.3 

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 
50 . 9 
59 . 4 
59 .3 
59.4 
59.3 

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

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 
0 . 0 
0 . 0 
0.0 
0 . 0 

0.0 
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 . 4 
-0 . 4 
-0 . 5 
-0.4 

tlA = lIEAH SURVIVAL IHIH ALTERIIATIVE CONDITIOIIS X) (ALTERNATIVE) 
Rtl = RELATIVE CIIAIICE III tlEAN SURVIVAL (X) 

(ALTERIIATIVE SURVIVAL - BASE CASE SUIlVIVAL) I (BASE CASE SURVIVAL) 

DATE RUII= 30JAII90:07:54 ; 00 

r 
N 
I 

N 
........ 

FREQUF.IlCY OF RELATIVE SURVIVAL CHANGES 
EXCEEUIIIG OIiE ArID FIVE PERCEIIT 

PROGRAM = DSII =PJI.PF401l.RIIR .S AS . rErOPTf,(FSUM) 
FILE : PJI . PF400. RIIR . FI SH. PA:;S . VATA . II LUCOI.FG 
FILE: PJI . PF400 . RIIR .FISH.PA:iS. DA1!l . IIIUCULrG 

YEARLIIIG SUB YEARLIlIG STEELHEAD 
~ 

. FI 1/FI5 

3 1 0 
01 0 
01 0 
3 1 0 , 
3 1 0 
31 0 

rDlIFD5 

451 13 
351 3 
251 10 
201 5 
281 5 
301 5 

FI lIFI5 rD lIrDS 

81 0 33 1 8 
81 0 43 1 23 
51 0 35 1 5 
01 0 SO l 25 
01 0 53 1 18 
01 0 40 1 18 

FI lIFI5 FD lIFD5 

5 1 0 
5 1 0 
31 0 
3 1 3 
3 1 3 
8 1 3 

451 5 
281 3 
231 0 
151 0 
251 3 
351 8 

01 0 401 0 
5 1 0 38 1 0 
01 0 281 0 
3 1 3 181 0 
31 3 231 0 
5 1 3 281 0 

01 0 01 0 
01 0 01 0 
01 0 01 0 
0 1 0 01 0 
01 0 01 0 
01 0 01 0 

01 0 451 5 
01 0 251 0 
01 0 251 0 
3 1 0 231 0 
5 1 0 281 0 

10 1 3 231 0 

8 1 0 8 1 0 
5 1 5 181 0 
31 3 181 0 
51 0 101 0 
81 8 131 0 

10 1 3 201 0 

151 
3 1 
5 1 
0 1 
3 1 
81 

8 1 
0 1 
8 1 
0 1 
31 
81 

31 
0 1 
01 
0 1 
51 
01 

01 
0 1 
01 
01 
51 
31 

3 
o 
o 
o 
3 
o 
3 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

131 
251 
201 

51 
181 
201 

151 
251 
101 

81 
181 
181 

31 
0 1 
31 
01 
01 
31 

31 
0 1 
31 
0 1 
3 1 
3 1 

3 
o 
o 
o 
o 
5 

3 o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o o 
o 

81 0 45 1 5 
51 0 53 1 20 
01 0 25 1 3 
01 0 58 1 25 
01 0 43 1 13 
31 0 35 1 3 

51 0 281 0 
3 1 0 SOl 10 
3 1 0 28 1 0 
0 1 0 501 0 
01 0 SOl 3 
01 0 40 1 0 

01 0 0 1 0 
01 0 3 1 0 
0 1 0 0 1 0 
01 0 0 1 0 
01 0 0 1 0 
01 0 0 1 0 

51 0 25 1 8 
51 0 4 51 23 
01 0 25 1 23 
01 0 58 1 38 
0 1 0 381 13 
0 1 0 351 10 

51 0 201 0 
01 0 38 1 0 
01 0 28 1 0 
01 0 53 1 0 
0 1 0 33 1 0 
31 0 35 1 0 

8 1 0 
51 0 
01 0 
01 0 
01 0 
31 0 

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

31 0 
0 1 0 
01 0 
01 0 
3 1' 0 
31' 0 

01' 0 
0 1 0 
01' 0 
01' 0 
01' 0 
01' 0 

33 1 5 
60 1 16 
48 1 10 
60 1 31: 
551' '10 
53 1 5 

15 1 0 
351 0 
331 0 
58 1 0 
4 51 0 
401 0 

15 1 0 
18 1 0 

5 1 0 
5 1 0 

20 1 0 
151 0 

18 1 0 
30 1 0 
201 0 
4 81 0 
3 51 0 
3 51 0 

01 0 
0 1 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
01 0 
0 1 0 

81 0 
01 0 
3 1 0 
0 1 0 
3 1 0 
0 1 0 

0 1 0 
01 0 
01 0 
01 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01 0 
31 0 

101 0 

51 0 
31 0 
01 0 
0 1 0 
31 0 
8 1 0 

31 
0 1 
0 1 
01' 
0 1 
01 

31 
01' 
01 
01 
31 
01 

31' 
01 
01 
01 
3 1 
0 1 

01 
01' 
0 1 
01 
01 
01 

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

481 3 
351 0 
28 1 0 
231 0 
331 3 
331 0 

401 5 
251 0 
181 0 
201 0 
251 0 
251 0 

181 0 
251 3 

31 0 
31 0 

151 0 
131 0 

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

431 0 
131 0 
251 0 
181 0 
231 0 
181 0 

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

231 0 
351 0 
43 1 0 
481 0 
281 0 
231 0 

151' 0 
3 01 0 
231 0 

51 0 
131 0 
231 0 

31 0 
01 0 
0 1 0 
31 0 
31 0 
51 0 

01' 0 
0 1 0 
01 0 
0 1 0 
31 0 
0 1' 0 

SOCKEYE 

FIlIFI5 
0 1 0 
0 1 0 
0 1 0 
0 1 0 
0 1 0 
0 1 0 

0 1 0 
0 1 0 
0 1 0 
0 1 0 
0 1 0 
01' 0 

01 0 
0 1 0 
0 1 0 
0 1 0 
01 0 
01 0 

01 0 
01 0 
0 1 0 
0 1 0 
01 0 
01 0 

0 1 0 
01 0 
01 0 
01 0 
01 0 
0 1 0 

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

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

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

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

FDlIFD5 

481 15 
531 5 
331 13 
451 10 
401 13 
431 13 

01 0 
01' 0 
01 0 
01 0 
01 0 
01 0 

451 3 
'lSI 0 
251 0 
251 3 
301 3 
431 0 

01 0 
0 1 0 
0 1 0 
01' 0 
01 0 
01 0 

01 0 
01 0 
01 0 
01' 0 
01 0 
01 0 

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

01 0 
0 1 0 
01' 0 
01 0 
01 0 
01 0 

0 1 0 
01 0 
0 1 0 
0 1 0 
01 0 
0 1 0 

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

01 0 251 
01 0 251 
0 1 0 151 
01 0 151 
0/.0 181 
01 0 1111 

o 
o o o o o 

LEGEND FI1 PERCENT OF REU.TJ VE !;II RVIVAL HICREASES EXCEEDING 
FI5 I'FP.CEIIT OF REUTl VE SIIRVIVAL ItICREASES E;,CEEIJIIIG 
FD1 PE.RCEIIT OF RELl.1IVE !:II IIVIVAL DECI1E~. SI:S E>:C EEllIIIG 
FU5 PH!CEIIT OF REL~.ll VE :iUIIV IVAL DECI1EASI::S E:·:t:EEUIIIG 

ONE PERCENT 
fIVE PERCENT 
OIIE PERCEIIT 
FIVE PERCEIIT 

DATE RUII= 30JAII90:08:06:19 



, " 

:;: 

I 

RELATIVE CHAIIGES III SYSTEtt STOCK SURVIVAL 
GttXAlSAS VS AEXBAARO I BASE CASE I 

PROGRAM = DS"=PJI.PF400 . RIIR . FISHPASS . SAS . REPORTSIFSUH56) 
FILES. PJI.PF400 .RIIR . FlStI.PASS .DATA .MIDCOl.FG RllIl DATE . 

PJ .PF400 . Rt!R . FISH.PASS . DA'fA . MIDCOLFG IlUl DATE. 

YEARLIIIG SUB'iEARLING STEELtiEAD 

POOL YEAR I1B MA R11 I1B MA RM tiS MA R11 

OCT/17/ 89 
AUG/ 03/ 89 

SOCKEYE 

I1B MA 

, HELLS 1991 31 . 5 31 . 4 - 0 . 1 19 . 1 18 . 9 - 1 . 2 36 . 0 36 . 0 -0.2 
993 34 . 5 34 . 8 0 . 6 21 . 0 20.4 -. 5 39 . 7 39.9 0.5 
995 40 .841.3 1 . 2 29 . 729.4 -. 1 47 ' 147.8 1.1 
99 42 . 42 . 6 . 5 30 . 0 29. - 2 . 7 48. 48 . 6 0 . 9 

200l 41 .9 41 . 5 0 . 8 29.5 29.~ -0.9 47. 47 . 9 0.6 

'l6 . 8 
28 . 2 
34 . 9 
3(,.8 
34 . 7 
35 . 0 

26.5 
28 . 1 
34 . 9 
34 . 7 
34 . 6 
3(' .8 200~ 4 .441.7 0.6 28 . 5 28.~ - 0 . 9 47.948 . 2 0.6 

RRECH 1991 33.5 33.2 -1.0 24 . 6 24 . 2 -1 . 6 38 . 1 37 . 7 - 1 . 3 
993 37 . 2 37 . 1 - 0 . 3 26 . 5 25.8 - 2 . 6 41.6 41.5 - 0 . 4 
995 45 . 3 45 . 8 0 . 9 35.2 34.8 - 1 . 1 49 .849 . 7 - 0 . 2 

1997 46 . ~ 47 . 3 0 . 9 34.9 34.0 - 2 . 6 50.~ 50 . 3 -0.3 
2001 45 . 45 . 7 0.3 34 . 6 34.5 -0.5 50 . 0 49.8 -0.2 
2005 46. 46 . 3 0 . 1 34.7 34 . 5 - 0 . 5 50 . 2 50 . 0 -0 .4 

993 41.1 41.1 0.1 27 . 26. - 2.2 43 .042 . 6 - 1.0 RISL 1991 40 . 940 . 7 -0.4 26'1 26.! -1.1 42 . 3 42 . 2 - 0 . 4 
995 4t.950 . 2 0 . 7 37 . 37 . - 0 . 9 53 . 5 53 . 5 0 . 1 
00 4. 0 . 0 0 . 3 37 . 7 . - 0 . 7 . 52 . 9 - 0 . 
991 5 . 6 52.2 1.0 37 . 8 i7 . -2.0 54.0 54.0 0 ' 1 

200 50.~ ~0 . 6 0.6 36 . ~ 6. - 0 . 6 g~ . ~ 53 . 8 - 0 . 

LHG 

Wtl 

tlClt 

1
991 83 . 0 83 . 0 
993 82 . 2 82 . 2 
995 88.1 88 . 1 
997 88 . 5 88.5 

2001 88.3 88 . 3 
2005 87.7 87 . 7 

1991 
1993 

1995 
997 

2001 
ZOOS 

1991 

I ~~~ 991 200 
ZOO 

33 . 9 34.7 
36 . 1 36 . 0 
38 . 3 38 . 4 
38 .8 39 . 0 
38.6 36 . 6 
38 . 9 39 . 0 
59.7 60.0 
5i .8 59 . 0 6 .8 64.8 
6 ' 167.2 6 . 65 . 0 
64. 65 . 3 

0 . 0 
- 0.0 

0 . 0 
-0 . 0 
-0.0 
- 0 . 0 

2 . 4 
- 0 . 2 
0.2 
0.5 

- 0.0 
0 . 3 

0.5 
0 . 4 

- 0.0 

I:! 
JDAY I~H 

995 
997 

2001 
2005 

~4 ' r 54 . 8 - 0 . 0 5 . 54.6 - 0.9 
4 . 54 . 1 - 0.2 

16 . 3 56 . 0 ': 0 . 4 
5 . 9 55 . 6 0.6 
7 . 0 56.4 - 1.0 

DALS 

BOIm 

S'iS 

I ~n 995 
2Zgr 
Z005 

1991 

1

993 
995 
997 

2001 
2005 

I~n 
1

995 
997 

2001 
2005 

66 ' i 66. 
66 . 
69. . 
68.9 
69.4 

66 . 1 
66 . 1 
66.2 
69.3 
68.8 
69 . 1 

87 . 5 87 . 5 
87 . 5 87.5 
87 . 287 . 2 
87 . 387 . 2 
87.0 87 . 0 
87.2 87.2 

69 . 9 
70 . 1 
73.8 
74 . 6 
73 . 9 
74 . 0 

69 . 8 
70 . 1 
73 . 9 
74 . 7 
74 . 0 
74.1 

- 0 . 0 -o.! o. 
-0. 
- 0 . 2 
- 0.4 

-0 . 0 
- 0 . 0 
-0.0 
- 0 . 1 

0 . 0 
- 0 . 1 

-0 . 0 
- 0.0 

0 . 1 
0 . 2 
0.1 
0.1 

59 . 9 59.! 0 . 0 60 . 3 60. - 0 . 3 
70 . 2 70. -0. 1 
70 . 5 70. -0.2 
70.9 70 . 7 - 0 . 2 
70.2 70.1 - 0 . 1 

27 . 5 
28 . 6 
34.4 
36 . 3 
35.6 
33 . 4 

28.1 
27.4 
33.5 
~~ : ~ 
32 . ~ 

42 . 9 42 . 6 
42 . 942.} 53.5 53. 
53.8 53. 
53.6 53.4 
52.7 52 . 6 

2 . 2 
-4.2 
- 2 . 6 
-5.8 
-2 . 3 
-2.3 

- 0 . 6 
- 1.2 
-0.5 
-1.0 
-0.4 
-0 . 2 

45 . 6 45.4 -0.5 
45.4 44.6 -1.6 
47.1 46 . 5 -1.2 
46.5 44 .8 -3.6 
46.6 46 . 2 -0.9 
45 . 6 45 . 2 - 0.9 

55.2 55.4 
55.3 55'1 56.0 55. 
57 . 3 56. 
56 . 9 56 . 
55.6 54. 

79 . 7 
79 . 8 
79 . 8 
78 . 7 
78 . 4 
78.7 

79.5 
79 . 5 
79 . 6 
78 . 4 
78 . 0 
78 . 2 

52 . 5 52.3 
52 . 7 52.3 
58 . ! 58 ' 1 58 . 58. 
58 . 58. 
57.957. 

0 . 4 
-0'1 -0. 

-f·4 - .3 
- .3 

-0.2 
- 0 . 4 
-0 . 2 
-0 . 3 
-0.4 
- 0 . 6 
- 0.3 
-0.9 
-0.5 
-1.0 
-0.5 
-0.5 

85.785.7 
85 . 6 85.6 
89.4 89 . 4 
89 .5 89 . 5 
89 . 7 89 . 7 
89 . 3 89 . 3 

40.8 41.9 
44.3 44.3 
46.7 46 . 8 
47 . 047 . 1 
47.347 . 3 
47 . 9 40 . 1 

67 . 5 67 . 6 
66.6 66 . 7 
73.1 73 .2 
74 . 2 74 .5 
n..9 73 . 0 
73 . 2 73 . 3 

60 . 5 

~g:OI 62. 
62 . 
62 . 

66.1 
66.4 
66 . 5 
69 . 2 
69 . 3 
69.3 

61.0 
60 . 2 
60.5 
61.1 62. 
62 . 

66 . 3 
66 . 2 
66 . 6 
68 . 8 
69 . 0 
68.9 

83 . 4 83 . 4 
83 . 383 . 2 
82 . 9 82 . 9 
82.3 82 . 2 
82.0 81. 9 
82 . 6 82 . 5 

H:f 
76 . 8 
77.3 
77. 'l 
77.2 

72.9 
73 . 1 
76.9 
77 . 3 
77 . 2 
77.2 

0 . 0 
- 0.0 
0.0 

- 0.0 
0 . 0 
0 . 0 

'l . 7 
0.0 
0.3 
0 . 2 
0 . 0 
0.3 

0 ' 1 O. 
0.2 
0 . 3 
0.2 
O. 'l 

0.7 
0 . 4 
0 . 6 

- 0 . 7 
- 0 . 1 
-0.0 

0.4 
- 0 . 3 

0 . 2 
- 0 . 6 
-0.5 
- 0.5 

0 . 1 
- 0 . 1 

0 . 0 
- 0'1 - 0. 
- 0 . 2 

0 . 1 
0 . 0 
0 . 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 0 . 0 

34 . 5 34 . 2 
34 . 4 34 . 1 
42 . 8 42 . 6 
42 . 9 42 . 6 
42 . 5 42 . 2 
43 . 1 42 . 7 

65 . 6 65 . 6 
65.4 65 . 3 
74 . 6 74 . 5 
74 . 5 74 . 4 
74 . 9 74.8 
7<1 . 4 74 . 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 

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

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

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

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 . 9 50 . 8 
51.2 51.0 
59 . 6 59 .5 
59 . 5 59 . 4 
59.759 . 6 
59.5 59 . 4 

LEGEIID ttB = MEAII SURVIVAl: HITH BASE CASE COIIDlTIOIIS 1%) I BASE CASE) 
IIA = ME'" SIIRVIVA ~llTH ALTERIIATIVE COI/DITIOIlS (% ) I ALTERIIATIVE) 
R11 = RELATIVE CHAliCE III IIEAII SURVIVAL I % I 

Rtf 

- 0.9 
- 0.3 

0 . 1 
-0.4 
- 0 . 2 
-0.5 

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

- 0 . 8 
- 0 .8 
- 0.5 
- 0 . 6 
-0.8 
- 0.9 
0.1 

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

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

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

- 0.2 
-0.3 
- 0 . 1 
-0 . 2 
-0.2 
-0.2 

IALTERIIATIVE SURVIVAL - BASE CASE SURVIVALl I IBASE CASE SURVIVALl 

DATE RUII= 07DEC89.09.26.29 
r 
N 
I 

N 
CO 

~ 

FREQUEIIC'i OF RELATIVE SURVIVAL CHAIIGES 
EXCEEOIlIG O::E AJ ID FIVE tERCENT 

PROGRAM = DSII =PJI. PF400. RIIR . SAS .IlEPORTSI FSUlI) 
F Il.E. PJI. PF4 00. RIIR . FISH . PASS .Ot rA . MTnCOLFG 
FILE . PJI . PF400 . RIIR . FISH . PA~S. DATA . t1l0COLF G 

'iEARLIIIG SUB'iEARLIIIG STEELHEAD 
Fl1 / FI5 FD1 / FD5 FI1/FI5 FDI / FD5 FII/FI5 FD1/FD5 

531 0 
58/ 0 
651 5 
751 8 
651 0 
S?;/ 0 

8 / 0 
131 5 
301 10 
331 3 
18/ 5 
231 5 

101 0 
101 5 
'lO I 8 
:!;Ol 8 
151 3 
281 8 

01 
01 
01 
01 
01 
01 

o o o 
o o o 

581 45 
131 0 
231 0 
231 5 
151 0 
BI 3 

'lOI 
101 
181 
201 
181 
251 

381 
331 
35/ 
lS I 

31 
151 

lSI 
101 
231 

01 
101 
151 

i 
8 

10 
13 

3 
o 
o 
o 
a 
3 o 
o 
o 
3 o 

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

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

381 10 
281 0 
231 0 
151 3 
231 0 
181 0 

481 3 
'l81 5 
181 0 
101 0 
231 0 
251 5 

331 0 
351 0 
201 0 
51 0 

151 0 
181 0 

01 
01 
01 
01 
01 
01 

181 
201 
181 

f
OI 
81 
31 

81 
201 
131 

31 
81 

131 

281 
301 
:!;51 
231 
251 
351 

151 
281 
251 
131 
181 
231 

o o 
o 
o 
o o 
o 
o 
o 
o o 
o 
o 
o 
5 
o 
o 
o 
3 
o 
o 
3 
3 
8 

3 o 
o 
o 
o 
o 

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

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

401 0 
531 5 
381 5 
301 8 
301 20 
481 10 

'lSI 0 

101 0 
31 3 
51 5 

151 15 
181 13 

181 
251 

181 
51 

251 
331 

3 o 
o 
5 

15 
10 

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

781 50 

131 0 
51 0 
51 0 

'lOI 0 
231 0 

81 

101 
31 

101 
201 
281 

' 351 
251 
201 

101 
81 

231 

o 
o 
o 
o 
o o 

~ 
10 

5 
15 
18 

381 0 
431 0 
331 0 

81 0 
201 0 
201 0 

401 10 
4~/ 2;' 
431 8 
631 Z5 
481 10 
40 1 20 

431 I S 
50 1 20 
40 1 0 
651 Z5 
431 10 
451 5 

381 3 
481 18 
431 0 
651 15 
581 3 
481 3 

01 0 
8 1 0 
01 0 
01 0 
01 0 
01 0 

181 8 
SOl 23 
:!;61 23 
681 40 
451 B 
SO l 15 

301 0 
401 3 
331 0 
501 0 
381 0 
351 0 

331 3 
501 10 
451 5 
681 25 
451 5 
601 B 

lSI 0 
38/ 0 
251 0 
63/ 10 
58/ 3 
481 3 

51 0 151 0 
31 0 161 0 
01 0 101 0 
01 0 131 0 
31 0 251 0 
31 0 201 0 

51 0 231 0 
81 0 :!;51 0 

101 0 231 0 
51 0 501 0 

201 0 381 C 
231 0 351 0 

501 0 
481 0 
651 0 
63/ 0 
581 0 
5 01 0 

31 0 
31 0 
31 0 
31 0 
31 0 
51 0 

131 0 
51 0 

151 0 
31 0 
51 0 

181 0 

401 
201 

31 
31 

101 
31 

401 

181 
51 

201 
lSI 
231 

201 
331 
13/ 
101 
lSI 
251 

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

751 45 51 
101 0 51 
131 0 51 
101 0 31 

51 0 51 
201 0 81 

101 0 31 
101 0 31 
81 0 51 
81 0 31 
81 0 31 

lSI 0 131 

481 0 151 
:!;81 0 151 
l, 51 3 Z51 

51 0 431 

151 0 BI 
81 3 201 

431 0 151 
301 0 251 
351 0 151 

31 0 201 
131 0 251 
81 0 301 

o 
o 
o 
o 
o o 
5 o o 
o o 
o 
o 
5 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 

8 1 0 
31 0 
51 0 
01 0 
31 0 
01 0 

31 0 
01 0 
01 0 
81 0 
31 0 

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

131 0 

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

SOCY.E 'iE 

FI lIFI5 FDlIFD5 

451 
:!;81 
4 81 
251 
H I 
381 

01 
01 
01 
01 
01 
01 

181 
81 

131 
31 
51 

101 

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 g 
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 g 
o o 

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

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

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

401 10 
381 0 
{51 3 
!8/ 5 
3~j ~ 

01 
01 
01 
01 
01 
01 

431 
431 

i81 
01 
51 

431 

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 

a 
o 
a o 
o o o o 
g 
o o 
g 
o o 
o 
o o o o 
o 
o 
o o o o 
o 

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

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

lSI 0 
51 0 

131 0 

1
31 0 
31 0 
51 0 

LE GE lID FIl PERCEnT OF RELATI VE SIJHV IVAl. JrlCREASES EXCEEDIIIG OIlE PERCHIT 
FI5 PERCElrr OF ~E LAll vE !OI JI !'IJ VAL It:CP.EASI'S EXLE EOIIIG FIVE PHCUIT 
FOI PERCElrr OF RELAI I VE ~11I ( V l '1A L DECI<E ASI:S EXCE flJJIIG OtlE rE HCE IIT 
FD5 PEIlCElrr OF RELATIVE ~U IU I VAL UI:CHE ASES EXCEEOIIIG FIVE PERClIH 

D/,1'E RUt!= omEC89.09.39.37 
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TEN STOCK SURVIVAL 
RELAM~~2~~~lIij~S ABklX~o I BASE CASE I 

I <:HPASS SAS REPORTSIFSlJU56I RUII DATE. OCT/l7/89 
PROGRA/l = DSII=PJIRF&~('~~Sftll~A~S~ DATA , "1l0C6L~~ RUII DATE. OCT 1 31/89 
FILES. PJJI' ~~~88 ' RIIR : FISH: PASS .DATA . tIIDCOL SOCKEYE p . . ~li~W 

YEARLIlIG SUBYEARLIIiG Rt1 tIB I1A rut 
lIB NA Rt1 tlB NA 

POOL YEAR tIB NA Rt1 9 36036 . 1 0.3 ~68 ' ~ ~g'~ 
6 04 19 . 1 18 . -1 ,1 39 ' 740 0 0.8 .. ·.. · 9 

HELLS l~~! ~! : ~ ~! : 8 01 : ~ ~~:~ ~~ : l =0 :3 487 : 31 ~~:~ A : ~ ~~:~ ~~ : 7 

- 0 . 6 
- O. Z 

0 . 1 
- 0 . 4 

\
995 40.841.Z." 300 Z9 5 -1.8 4. 47 ' 9 06 34 . 734.6 
997 4Z ' 1 44 21 . 54 A ' ~ 29:5 Z9 : 1 - . Z ~~·t 48 ' Z 0:7 35 . 0 34.9 

ZOOI 41. . '6 Z85 28.2 -0 . 8 . ' 
2005 41. 41.7 O. . Z 1 6 38 1 37 . 8 - 0 . 8 00 . 00 00 ' 8 

1 24 6 24 . -. . 6 41 5 - 0 3 . ' 

- 0.3 
- 0 . 4 

.001 3~.~ H ' ~ =8:6 26:5 25 . 8 =\ . ~ ~~ : 8 49:7 - 0:2 0 · 8 8 :8 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 993 41.141.1 - 0 . 0 27 . 1 26.7 - . 7 43.u 4, -."8 -u·. !> )\ .. 0. _0.0 

RISL 1991 40 . 9 40 . 9 0 . 0 ~'2.J) l't·.~ - '." ~Q.~ ~~.~ =g . ~ 8 : 0 0 . 0 
95 4 . 9 50.0 O. 7 . 5 37 . -0.5 53 . 5 53.4 -0.2 42 8 42 -6 - 0 5 

g97 5f . 6 52.0 O.~ ~7 . 8 37.i - 1.6 54 . 0 54.0 -0.1 4Z ' 9 4Z ' 6 - 0 ' 6 
2001 49.9 49 . 9 0 . 1 37 . 4 37.0 - 0.9 5Z . 9 5~ . 9 - 0.1 4Z : 5 4Z : 2 - 0 :8 

LHG 

LNl1 

tlCII 

2005 50 . 350.4 0 . 3 36 .536.3 -0 . 5 53 . 95_ •. 9 -0 . 1 43 . 1 4Z.7 - 0 . 9 

1
991 83.083 . 0 0.0 59.959.! 0.0 85 . 785.7 0.0 65 . 6 65.6 0 . 1 
993 82.2 8Z.2 - 0 . 0 60 . 3 60. -0 . 3 85 . 6 85 . 6 - 0.0 65 . 4 65 . 3 - 0 . 2 
999 88 . 1 88 . 1 - 0 . 0 70 . 2 70. - 0 . 1 89 . 4 89.4 0 . 0 74. 6 74.5 - 0 . 1 
997 88.5 88 . 5 0 . 0 70 . 5 70 . -0.2 89 . 5 89 . 5 - 0.0 74.5 74 4 - 0 1 

2001 88.3 88.3 - 0 . 0 70 . 9 70.7 -O . Z 89 . 789.7 - 0.0 74 . 9 74 :8 - 0 : 1 
2005 87.787 . 7 - 0 . 0 70.Z 70 . 1 -0 . 1 89 . 3 89.3 0 . 0 74.4 74 . 3 - 0 . 1 

1
991 33.9 34 . 8 2.9 Z7 . 5 Z8 . 2 2 . 5 40 .84Z . 0 3.0 0 . 0 0 . 0 
993 36.1 36.0 -0 . 4 28 . 6 27 . 5 -3.7 44 . 3 44.3 - 0 . 1 0.0 0.0 
995 38.3 38 . 3 - 0 . 0 34.4 33 . 6 -Z . 3 46.746.8 O. Z 0 . 0 0.0 

1997 38 . 8 38.9 O. Z 36 . 3 34 . 3 -5 . 5 47 . 0 47 . 1 0.1 0.0 0 . 0 
ZOOl 38 . 6 38 . 4 - 0 . 4 35 . 6 34.7 -2 . 4 47 . 347 . 2 - 0 . 2 0 . 0 0 . 0 
Z005 38.9 38 . 9 0 . 1 33 . 4 32 . 7 - Z.3 ~7 . 9 48 . 0 O. Z 0 . 0 0 . 0 

1991 59 . 759 . 8 O. Z 4Z.9 42.7 - 0 . 4 67 . 5 67 . 7 0.3 0 . 0 0 . 0 
1993 58 .858 . 8 - 0 . 1 42 . 9 4Z . 5 - 0.9 66 . 6 66.7 O. Z 0 . 0 0 . 0 
1995 64 . 8 64 . 6 - 0 . 4 53.5 53 . 3 -0.5 73 . 1 73 . Z O.Z 0 . 0 0 . 0 
1997 66.6 66 . 9 0 . 5 53.8 53 . 3 - 0.9 74 . Z 74 . 4 0.2 0 . 0 0 . 0 
ZOOI 64.3 64.7 0.5 53 . 6 53 . 3 -0 . 6 7Z . 9 73 . 0 0.1 0.0 0.0 
Z005 64.564 . 9 0 . 7 5Z . 7 5Z . 6 -0 . 3 73.Z 73 . 2 0.1 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 

JDAY 1991 54.9 55 . 3 0 . 7 45 . 6 45.2 - 0 . 8 60 . 5 60 . 9 0.7 0.0 0 . 0 
1993 55.1 54 . 9 - 0 . 3 45 . 4 44.6 -1.7 60 . 060 . Z 0.4 0 . 0 0 . 0 

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

1
995 54.1 53 . 8 - 0 . 6 47.1 46 . 5 - 1 . Z 60 . Z 60 . 5 0 . 5 0 . 0 0 . 0 
997 56.3 56.0 - 0 . 4 46.5 44 . 9 - 3.4 6Z . 3 61.9 - 0 . 8 0.0 0 . 0 

ZOOI 55.9 55 . 7 - 0 . 4 46 . 6 46.1 - l.Z 6Z . Z 6Z . 0 - 0 . 3 0 . 0 0.0 
2005 57.0 56 . 7 - 0 . 6 45 . 6 45 . Z -0 . 9 6Z. 3 62 . Z - o . z 0 . 0 0 . 0 

DALS 1991 66 . 1 66 . 3 0 . 4 55 . Z 55 . 4 0 . 5 66 . 1 6?6 0 . 7 0 . 0 0.0 

1
993 66.6 66 . Z - 0 . 5 55.3 55 . 3 0.1 66 . 4 6b . 4 - 0 . 0 0.0 0 . 0 

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

995 66 . 1 65 . 8 - 0 . 5 56 . 0 56.1 0 . 3 66 . 5 66 . 5 0 . 0 0 . 0 0 . 0 
997 69.6 69.3 - 0 . 4 57.3 56.Z - Z.O 69.Z 68 . 8 - 0.6 0 . 0 0.0 

ZOOl 68 . 9 68 . 8 - 0 . 1 56 . 956.1 -1 . 4 69 . 3 69 . 1 - 0 . 3 0 . 0 0 . 0 
Z005 69 . 4 69 . Z - O.Z 55 . 6 54 . 9 - . 2 69.3 69 . 0 - 0.3 0 . 0 0.0 

BOIm 1991 87.587 . 6 0 . 0 79.7 79 . 7 0 . 0 83,1.83 . 6 0.2 0 . 0 0.0 
1993 87 . 5 87 . 5 - 0 . 1 79 . 8 79.5 - 0 . 3 83 . 3 83 . 4 0 . 1 0.0 0 . 0 

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

SYS 

LEGE/ID 

1995 87.Z 87.0 - O. Z 79 . 8 79 . 5 -0 . 4 8 2. 9 8 2. 8 - 0.2 0 . 0 0 . 0 
997 87.387 . 2 - 0 . 1 78 . 7 78 . 4 -0 . 3 8 2. 3 8 2. Z - 0 . 1 0 . 0 0 . 0 

ZOOl 87 . 087 . 0 - 0 . 0 78 . 4 78 . 1 - 0 . 4 82.0 82 . 0 - 0 . 1 0.0 0.0 
Z005 87.Z 87.2 - 0 . 1 78 . 7 78.3 - 0 . 5 8Z . 6 8Z. 5 - 0 . 1 0 . 0 0.0 

1
991 69 . 9 69.9 0 . 1 52 . 5 5Z.4 - 0.2 7Z . 973.0 0 . 2 50 . 9 50.9 - 0.0 
993 70 . 170 . 0 - 0 . 1 5 2 . 752.3 - 0.7 73 . 175 . 1 0 . 1 51.251.1 - 0 . 2 
995 73 . 8 73.7 - 0 . 1 58.958 . 6 - 0 . 5 76 . 8 76.9 0 . 1 59.6 59.5 - 0.1 

1997 74 . 6 74 . 7 0.1 58 . 758 . 1 - 0 . 9 77 . 3 77 . 3 -0 . 0 59 .559 . 4 - 0 . 2 
ZOOl 73 . 9 73.9 0 . 0 58 . 4 58.0 - 0 . 6 77 . 2 77.Z - 0.0 59 . 7 59.5 - 0 . 2 
Z005 74.0 74 . 0 0 . 0 57.9 57 . 6 - 0 . 5 77 . 2 77 . Z - 0 . 0 59 . 5 59 . 4 - 0 . 2 

tIB = HEAlI SURVIVAL ~nT" BASE CASE COllOITIOIIS (:< I \BASE CASE J 
11A = tIE All SURVIVAL HUH ALTERIIATIVE COI lO lTIOIIS (I. (ALTE RIIATIVE J 
lUI = RELATIVE CIIAIIGE 111 1-IEAlI SURVIVAL ( I. ) 

(ALTERlIATlVE SURVIVAL - BASE CASE SURVIVAL I I (BASE CASE SURVIVAl) 

DATE RUII = 18DEC89.11 .Z4. 00 
r 
N 
I 

N 
to 

FRE~~~~~6Ifl~ gfi~AIMEF1~~V ~~~hft1AIIGES 
PROGRAI1 = DSII =PJI . pF400. RIIR . SAS . PErorTSf FSlnl) 

FILE. PJI . PF400 . RIIR . FISH . PASS . UATA . IIII IUJlJG 
FILE . PJI. PF400 . RIIR . FISH. PASS .DATA . III UCULF G 
YEARLlIIG SUBYEARLIIIG ST EELHEW 
FI1 / FI5 FDl / FD5 FI1 / FI5 FD1 / FD5 FII / FI5 FD1/FD5 

50/ 3 351 8 35/ 5 431 10 451 3 35/ 0 
45/ 3 181 0 45/ 8 43/ 20 50/ 3 10/ 0 
65/ 5 20/ 0 43/ 5 301 3 63/ 0 0/ 0 
73/ 5 18/ 3 33/ 5 451 15 60/ 0 3/ 0 
551 0 23/ 3 35/ 13 40/ 13 55/ 0 6/ 0 
53/ 0 20/ 0 45/ 8 43/ 10 53/ 0 15/ 0 

28/ 8 33/ 3 20/ 5 50/ 15 8 1 3 38/ 3 
15/ 3 33/ 0 131 3 551 23 3/ 0 13/ 0 
351 5 28/ 3 51 0 401 3 51 0 10/ 0 
201 5 13/ 3 131 0 53/ 28 31 0 18/ 0 
10/ 3 23/ 3 18/ 8 40/ 10 3/ 0 15/ 0 
20/ 3 35/ 5 18/ 5 40/ 5 5/ 0 18/ 0 
2~1 3 ~ 31 0 23/ 0 53/ 0 33/ 5 20/ 3 
' oJ/' ~ E9~ ' ?81 3 481 15 151 3 28/ 3 
'- 3 8/ 0 18/ 0 3 3 / 0 18/ 0 13/ 0 
25~ g 18/ 0 28 j ~ ~~j ~ 15/ 0 13/ 0 

18/ 0 33/ 0 4 3/ 0 151 0 15/ 0 
0 / 0 0/ 15/ 0 20/ 0 
0/ 0 01 g 0 / 0 0 / 0 0 / 0 0/ 0 

~~ ~ i~ ~ i~ i I~ I I~ i §~ § 
631 45 13/ 0 0 0 / 0 0/ 0 

~g~ ~ ~~~ 8 {i~ 4g !§~ !~ l~~ 43 13~ g 
.. 01 3 20/ 0 5 / 0 30/ 23 13/ 0 13/ 0 
2g~ ~ 23/ 0 13/ g ~~j H 10/ 0 10/ 0 

18/ 0 8/ 0 (to/ 10 I ~/I 00 10/ 0 
25/ 0 1 J 10/ 0 
15/ 3/ 3 18/ 0 351 13/ ~ Bj 53 10/ 0 43/ g 19j 00 3/ 0 
15/ 5 5 5 / 0 201 0 3 / 0 
15/ 8 13~ g 3/ 0 481 0 Ig~ 8 10/ 0 
23/ 8 15/ 0 2g~ g 35/ 0 5/ 0 §~ g 25/ 0 13/ 0 10/ 0 

50/ 5 20/ 0 '20 / ~g~ ~ 30/ 3 '18/ ~ 2~j 23 40/ 3 13/ 0 
13/ 0 ~~~ ~ 19~ 00 40/ 10 f.~j 8 19~ 00 
8 / 3 28/ 3 63/ L8 5/ 0 35 

18/ 3 30/ 5 ~g~ 15 ~~~ ~ q / 0 25~ 8 
30/ 3 18/ 0 l... / 0 18/ 0 
20/ 0 28/ 3 381 0 13/ 0 43/ 0 5 
20/ 0 25/ 3 ~55 // 00 23/ 0 331 0 23// 00 

5/ 0 15/ 0 '1 20 / 0 701 1 3/ 3 3/ 0 5 7 / I 0 J 0 1 8/ 0 
23/ 0 ~ ij~ g I ~~ g 2~~ ~ §~ g ~g~ g 

5/ 0 0/ 0 8 / 0 18/ 0 
g~ 0 3/ 0 ~~ g ~~~ g 13/ 0 3/ 0 
0/ g ij~ g 3/ 0 10/ 0 ~~ g 3/ 0 
5/ 0 0/ 0 01 0 13/ 0 0/ 0 5/ 0 
0/ 0 3/ 0 3/ 0 251 0 3/ 0 8/ 0 

0/ 0 18/ 0 3/ 0 ~~ g 

3/ 
31 
0/ 
3 / 
51 
5/ 

o 
o 
o 
o 
o 
o 

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

o 15/ 
o 5 / 
o 3 / 
o 3/ 
o 10/ 
o 3/ 

o 
o 
o 
o 
o 
o 

20/ 
38/ 
23/ 
40/ 
35/ 
30/ 

o 
o 
o 
o 
o 
o 

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

o o o 
o 
o 
o 

0 / 
0 / 
01 
0 / 
0 / 
0/ 

o 
o 
o 
o 
o 
o 

socr.EYE 
FllIFI5 FD lIFD5 

48/ 3 40/ 10 
30/ 3 381 3 
451 0 251 0 
231 0 20/ 5 
351 0 30/ 5 
40/ 0 33/ 5 

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

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

281 
18/ 
18/ 

3 40/ 
3 381 
o 351 

3 o o 
8 / 

10/ 
8 / 

o 30/ 
o 35/ ~ o 30/ 

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

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

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

0 / 
0 1 
01 
0 / 
0 1 
0 / 

0 ' 
01 
0 / 
0 ' 
0/ 
01 

0/ 
01 
01 
0 / 
0 / 
0 / 

31 
3/ 
0/ 
01 
01 
0 / 

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

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

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

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

0/ 
0 / 
0/ 
01 
0 / 
0 / 

0 / 
01 
01 
0/ 
0/ 
0/ 

0/ 
01 
0 / 
0 / 
0/ 
0/ 

15/ 
5 / 
8 / 
8 / 

10 / 
5/ 

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 

LE GE IID FIl 
FI5 
FD1 
FU5 

PERCE/IT OF 
PERCEtrT OF 
PE RC Elie OF 
PEIlCEIH OF 

RELATIVE SURVIVAL IIICREASES EXCEEDIIIG OIlE rERCEtrr 
RELATI I'E SURV I '/ P_L I1ICRE ASES EXC EE: Oll!G FI VE FE I!CEtIT 
RELATI VE SUR'Jl VAL [JECr.EASES EXC E: E:IJlIIG ONE PERCE lrr 
RELATI VE SUR\'IVAL DECREASES EXCEI:UIIIG FIVE PERCEIIT 

DATE RUII = lllDEC89 . 11 . 30.46 




