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APPENDIX L
CUMULATIVE IMPACTS

Cumulative impacts beyond those identified in the IDU Final EIS were analyzed
based on a comparison between the following two studies: 1) maximum intertie
size (consistent with IDU maximum intertie size), the signed Spill Agreement,
and non-Treaty storage space used as an opportunity and firm resource and 2) a
base case using the intertie size that existed prior to the IDU analyses, a
pre-IDU spill plan (1987 spill plan) and no additional operation of non-Treaty
storage space beyond the current agreement for 2 MAF which expires in 1993.
All other assumptions remained the same. An additional study was analyzed to
separate out the effects of the increased intertie size from the IDU Final EIS
for both overgeneration spill and survival.

The output is formatted the same as that found in Appendices H and I for
Resident and Anadromous Fish. It also includes the additional reservoir
elevation and flow data. Because flow, spill, and reservoir changes were
greatest when non-Treaty storage was used as an opportunity resource, the firm
use case was not examined for determining cumulative impacts
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APPENDIX L
Part 1
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).

End-of-period reservoir elevations for all 20 contract years.
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).

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 to as the base case on some tables).

GMXALSAS - 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.1-1
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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 Typical Water Years (Mid 80 Percent)
R I I I T I I I I e I s R R R R R e R R R R S I T T T I T ™

Hungry Horse Res Elev (feet)
ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 153 3544.9 3542.7 3541.0 3537.8 3521.1 3502.8 3487.3 3487.5 3492.6 3525.9 3554.6 3559.5 3558.6 3557.4 3530.6
1990 154 3535.1 3533.3 3532.4 3529.8 3513.2 3495.7 3480.9 3482.0 3487.9 3523.0 3552.4 3557.8 3557.5 3556.7 3524.9
1991 154 3534.3 3531.7 3530.5 3528.0 3512.6 3495.9 3480.7 3481.2 3487.4 3522.8 3552.3 3557.6 3556.8 3555.3 3524.1
1992 160 3530.3 3528.1 3526.5 3523.9 3507.1 3490.3 3475.3 3476.1 3482.7 3519.8 3550.4 3556.6 3555.7 3554.4 3520.4
1993 155 3534.7 3532.3 3531.2 3528.4 3512.1 3494.8 3480.2 3480.2 3486.4 3521.8 3551.0 3556.3 3554.9 3552.6 3523.5
1994 155 3533.0 3530.3 3529.2 3526.7 3511.4 3494.9 3480.1 3479.6 3485.6 3522.6 3551.6 3557.1 3555.3 3552.2 3522.9
1995 154 3521.7 3519.4 3518.6 3516.4 3502.2 3486.6 3471.4 3471.2 3478.9 3518.1 3548.7 3554.3 3552.8 3550.1 3515.5
1996 148 3522.5 3519.7 3518.9 3516.7 3503.3 3488.2 3474.3 3473.9 3480.6 3519.0 3549.7 3555.8 3554.3 3551.7 3516.7
1997 155 3527.1 3524.5 3523.6 3521.0 3505.0 3487.7 3471.9 3471.2 3477.7 3515.5 3547.5 3553.8 3552.5 3550.6 3517.1
1998 155 3526.6 3524.8 3524.2 3522.0 3506.9 3489.9 3474.2 3474.6 3481.4 3518.3 3548.6 3554.9 3553.6 3551.5 3518.6
1999 149 3529.2 3526.3 3525.6 3523.1 3507.9 3490.1 3474.0 3474.3 3479.7 3517.9 3549.7 3555.5 3554.6 3553.1 3519.3
2000 151 3531.2 3529.5 3529.2 3527.5 3511.3 3492.3 3475.8 3476.1 3483.2 3520.0 3550.0 3555.9 3555.2 3553.7 3521.6
2001 152 3531.2 3529.4 3528.2 3526.3 3510.9 3494.6 3479.4 3479.3 3485.3 3521.3 3551.1 3557.4 3556.3 3554.3 3522.4
2002 157 3530.8 3528.0 3526.3 3523.2 3508.0 3490.9 3476.4 3476.4 3482.6 3519.4 3549.7 3555.4 3554.3 3552.2 3520.2
2003 163 3535.0 3533.3 3532.7 3530.9 3515.4 3497.9 3481.7 3481.1 3486.5 3522.4 3551.2 3556.9 3555.9 3554.0 3524.8
2004 146 3538.2 3535.6 3534.5 3532.5 3516.1 3498.1 3481.9 3481.6 3487.0 3522.5 3551.7 3557.2 3556.1 3554.3 3525.8
2005 151 3537.9 3535.5 3534.4 3532.6 3515.5 3496.3 3480.7 3480.8 3485.6 3520.8 3551.9 3557.8 3556.9 3555.2 3525.3
2006 145 3532.7 3530.1 3528.9 3526.3 3510.2 3492.3 3477.1 3476.7 3483.4 3521.2 3550.5 3556.1 3555.3 3553.7 -3521.9
2007 155 3532.2 3529.5 3528.7 3526.4 3511.3 3495.1 3480.6 3480.9 3486.4 3521.1 3550.7 3556.0 3555.0 3553.3 3522.6
2008 159 3539.1 3536.9 3536.6 3535.0 3517.4 3498.4 3482.0 3481.6 3487.0 3521.6 3552.4 3557.6 3557.2 3556.1 3526.7

AVERAGE 3532.4 3530.0 3529.1 3526.7 3511.0 3493.7 3478.3 3478.3 3484.4 3520.8 3550.8 3556.5 3555.4 3553.6 3522.3
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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)
P 22 iR R e e e R R R R T

Hungry Horse Res Elev (feet)
. ANN
YEAR / NUM SEP OoCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 25 3544.5 3539.5 3532.6 3524.3 3501.8 3479.4 3464.6 3466.8 3474.9 3506.1 3505.5 3487.6 3477.3 3470.1 3502.6
1990 27 3537.8 3533.1 3526.6 3518.3 3504.7 3490.5 3482.0' 3484.6 3491.5 3517.8 3512.0 3490.0 3476.6 3469.9 3506.2
1991 26 3519.2 3513.0 3505.8 3496.8 3474.1 3454.4 3441.3 3443.7 3451.8 3489.3 3495.3 3480.1 3469.5 3462.6 3482.0
1992 18 3533.2 3527.4 3521.1 3513.5 3495.1 3474.8 3457.7 3456.0 3462.2 3499.0 3499.7 3477.5 3462.6 3451.7 3492.7
1993 21 3531.5 3526.6 3521.0 3513.9 3498.6 3481.8 3469.9 3469.5 3475.5 3504.6 3502.9 3479.7 3466.2 3452.8 3496.6
1994 30 3522.5 3516.0 3508.3 3498.8 3477.1 3455.9 3437.3 3435.0 3443.1 3484.1 3494.0 3478.6 3464.8 3454.1 3480.8

1995 31 3531.1 3524.9 3517.6 3509.1 3487.1 3465.0 3448.3 3449.3 3458.0 3492.8 3494.3 3475.3 3461.9 3451.5 3487.9
1996 29 3529.0 3523.4 3516.4 3507.7 3486.4 3466.3 3450.9 3451.1 3457.4 3493.0 3493.7 3471.9 3458.7 3450.3 3487.2
1997 29 3535.0 3529.6 3523.2 3515.3 3498.2 3482.4 3471.4 3472.3 3478.9 3508.4 3508.1 3487.2 3473.7 3460.9 3499.9

1998 23 3510.0 3503.3 3495.8 3486.1 3462.2 3438.9 3418.2 3414.4 3420.6 3463.8 3468.8 3449.5 3439.3 3433.1 3462.5
1999 33 3528.4 3522.4 3515.6 3507.9 3492.2 3481.3 3475.2 3479.2 3485.4 3514.8 3514.9 3496.9 3483.7 3471.5 3500.5
2000 27 3532.5 3528.1 3522.4 3515.4 3500.3 3485.4 3475.5 3477.7 3483.9 3511.4 3504.4 3478.9 3462.8 3451.0 3499.1
2001 31 3528.0 3522.3 3515.7 3507.9 3490.4 3472.2 3456.7 3459.2 3467.4 3499.3 3499.0 3481.0 3468.3 3457.9 3491.5
2002 25 3537.4 3531.7 3525.1 3517.1 3498.3 3479.3 3464.7 3465.5 3470.7 3503.4 3499.4 3478.5 3463.3 3452.7 3496.5
2003 23 3530.0 3523.6 3516.5 3508.5 3492.2 3478.9 3467.7 3470.7 3477.1 3508.6 3512.2 3495.4 3482.8 3471.0 3498.5
2004 24 3541.0 3536.7 3531.5 3524.8 3509.2 3495.5 3486.1 3485.0 3490.6 3517.1 3513.4 3490.3 3474.2 3459.8 3508.0
2005 30 3531.9 3527.0 3520.9 3513.1 3495.8 3481.0 3471.4 3474.4 3481.2 3508.7 3505.8 3484.9 3470.7 3457.4 3498.3
2006 32 3535.5 3531.0 3525.2 3517.9 3500.0 3483.5 3472.2 3472.7 3479.9 3510.1 3515.5 3497.2 3483.6 3472.0 3503.3
2007 23 3539.6 3534.9 3529.3 3522.5 3505.1 3490.7 3482.2 3484.0 3489.3 3517.0 3510.1 3484.3 3469.8 3457.7 3505.2
2008 26 3519.1 3513.9 3507.1 3498.6 3482.6 3467.2 3457.3 3457.1 3461.9 3496.3 3504.0 3488.8 3476.8 3467.4 3488.7

AVERAGE 3530.8 3525.3 3518.8 3510.8 3492.4 3475.2 3462.6 3463.5 3470.3 3502.4 3502.9 3483.1 3469.7 3459.2 3494.5
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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

Average Over Low Water Years (Bottom 10 Percent)
A A A KA A A AR A A A A A A A A A A A A A A Ak A A A A A A Ak A A A A A A R A A A A A A Ak A A A A A A A A A A A A A A A A A A A R A A A A A A A A A A A A A R A A AR A A A A A A A R A AR A A A A A A A A A A A A A A A AR A A A A A A A A A A AR AR A AR R

Difference Of
Hungry Horse Res Elev (feet)

ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG
1989 25 0.0 0.0 -0.1 -0.1 -0.1 =01 -0.1 -0.3 -0.3 -0.2 -0.8 ~1.1 =1.3 -0.9 -0.3
1990 27 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.3 -0.3 -0.3 -0.2 -0.5 -0.8 -0..7 -0.6 -0.3
1991 26 -0.5 =045 -0.5 -0.6 -0.3 0.1 -0.1 -0.1 -0.2 -0.1 -0.1 -0.2 -0.5 -0.7 ~0.3
1992 18 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.1 0.2 -0.3 -0.6 ~0.5 -0.5 0.0
1993 21 0.2 0.3 0.5 0.5 1.1 2.2 3.1 3.8 3.4 2.7 2.1 2.1 2.2 2.3 1.7
1994 30 4.7 4.8 5.4 6.1 6.2 f 7D 6.6 6.9 5.1 5.5 6.1 6.4 4.5 5.8
1995 31 29 3.1 3.6 4.2 6.0 8.5 9.2 8.8 8.1 6.3 5.8 6.7 6.7 5.8 5.8
1996 29 3.9 4.0 4.7 LA | 5.9 6.1 6.8 =3 7.4 5.9 5.1 5.7 4.5 2.1 5.3
1997 29 27 27 3.1 3.5 2,7 3.5 3.2 3.2 2.9 2:3 3.2 3.9 4.1 3.0 3.1
1998 23 2,2 2.3 2.5 3.0 L § Te3 o o | T.1 6.5 5.2 4.6 4.9 4.2 2.6 4.4
1999 33 1.3 1.6 1.9 2.0 2:5 3.2 3%3 2.7 2.1 1.8 251 2.4 2.8 2.3 2.2
2000 27 4.2 4.5 5.2 5.5 6.7 6.9 6.7 7.4 7.0 547 5.2 5.2 5.4 3.8 5.6
2001 31 237 2.8 3.1 3.2 4.0 5.7 5.8 6.0 5.6 4.6 4.7 5.2 5.2 2.7 4.2
2002 25 22 25 3.1 3.5 2.7 3.7 4.6 3.6 4.1 3.1 3.7 3.7 3.8 3.3 3.4
2003 23 2.8 3.4 3.7 4.0 5.3 5.3 5.6 4.4 4.3 3.4 4.0 5.1 5.4 5.3 4.4
2004 24 2.2 2 ::3 2.7 3.2 3.8 4.4 4.6 5.6 5.2 4.2 4.5 5.4 6.0 4.8 4.0
2005 30 1.4 1.5 2.1 3.0 4.8 5.6 6.2 5.6 5.0 4.2 4.3 4.7 4.8 4.3 3.9
2006 32 1.1 1.2 1.3 1.5 3.1 537 6.4 6.8 6.1 4.8 4.4 4.4 4.6 3.5 3.6
2007 23 2.3 2.7 3.2 3.3 5.4 5.4 5.7 5.6 5.3 4.4 6.0 7.5 1.9 5.4 4.7
2008 26 2.5 2.6 2.7 2.8 2.9 3.7 4.3 4.4 4.2 3.5 2.6 2.8 2.8 2.6 3.1
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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)
R R R R R R R e R s R R e e e T R R L]

Hungry Horse Res Elev (feet)

ANN
YEAR / NUM SEP OoCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2  __ AVG

1989 22 3548.9 3553.9 3555.8 3553.4 3530.1 3501.3 3473.4 3469.9 3470.0 3520.3 3553.7 3560.0 3560.0 3560.0 3531.7
1990 19 3548.5 3553.0 3554.9 3553.1 3529.6 3502.6 3472.0 3468.0 3468.6 3519.0 3553.5 3560.0 3560.0 3560.0 3531.2
1991 20 3522.6 3529.1 3531.8 3529.6 3510.9 3488.5 3464.1 3460.5 3464.1 3517.8 3552.9 3559.3 3559.6 3559.7 3519.2

1992 22 3532.8 3538.6 3540.5 3538.5 3517.8 3495.5 3472.6 3468.7 3472.0 3521.1 3553.8 3559.9 3560.0 3560.0 3525.3
1993 24 3530.9 3536.1 3538.8 3537.9 3517.0 3493.8 3466.2 3463.0 3465.8 3517.1 3552.6 3559.2 3559.3 3559.4 3522.9
1994 15 3547.6 3552.1 3553.8 3552.5 3530.9 3503.8 3473.7 3469.7 3470.5 3519.5 3553.6 3560.0 3560.0 3560.0 3531.5

1995 15 3533.7 3539.7 3542.4 3540.7 3521.2 3499.1 3473.5 3469.4 3471.8 3520.4 3553.5 3559.6 3559.7 3559.8 3526.3
1996 23 3534.2 3539.2 3541.7 3541.3 3522.1 3497.1 3466.7 3462.6 3464.8 3516.5 3552.7 3559.4 3559.5 3559.5 3524.6
1997 16 3536.2 3540.7 3542.5 3540.9 3519.4 3494.9 3468.9 3465.2 3469.2 3518.6 3552.7 3559.1 3559.2 3559.3 3525.2
1998 22 3536.3 3541.8 3544.3 3542.6 3521.9 3498.2 3472.4 3469.2 3471.3 3520.3 3553.7 3560.0 3560.0 3560.0 3526.9
1999 18 3532.9 3538.4 3540.2 3538.4 3520.9 3500.1 3475.5 3471.3 3473.6 3521.6 3553.6 3559.6 3559.7 3559.7 3526.2
2000 22 3545.6 3549.4 3550.7 3549.6 3528.6 3502.5 3473.0 3468.9 3470.3 3519.4 3553.6 3560.0 3560.0 3560.0 3530.2
2001 17 3528.8 3533.3 3535.5 3534.6 3516.2 3493.4 3469.0 3466.3 3470.7 3519.2 3553.3 3559.7 3559.8 3559.8 3522.8
2002 18 3534.5 3539.4 3541.1 3539.8 3520.0 3495.7 3467.6 3463.6 3466.4 3517.7 3552.8 3559.3 3559.5 3559.5. 3524.5
2003 14 3528.7 3533.5 3535.4 3533.7 3516.7 3494.2 3470.6 3466.3 3470.3 3519.5 3553.5 3559.8 3560.0 3560.0 3523.0
2004 30 3530.8 3535.6 3537.6 3536.5 3517.7 3494.1 3468.4 3464.4 3468.1 3518.0 3552.8 3559.2 3559.3 3559.3 3523.2
2005 19 3533.6 3538.3 3540.1 3539.4 3519.5 3494.7 3467.9 3464.2 3468.1 3518.2 3552.9 3559.4 3559.5 3559.5 3524.3

2006 23 3540.6 3544.8 3546.4 3545.7 3524.8 3499.4 3471.2 3466.8 3469.9 3518.7 3553.3 3559.7 3559.8 3559.8 3527.9
2007 22 3536.3 3541.1 3543.2 3542.5 3522.3 3498.1 3469.3 3465.1 3467.8 3517.9 3552.7 3559.2 3559.3 3559.3 3525.8
2008 15 3544.3 3547.6 3548.8 3548.1 3527.8 3502.3 3474.3 3470.4 3471.8 3519.5 3553.6 3560.0 3560.0 3560.0 3529.8

AVERAGE 3536.3 3541.2 3543.2 3541.9 3521.7 3497.3 3470.3 3466.5 3469.1 3518.9 3553.2 3559.6 3559.7 3559.7 3526.0
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BPAHYSUM Summary

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0OCT-89 16:00:23

Number of Games: 200

Average Over Typical Water Years (Mid 80 Percent)
KAKKK KKK KA A KRR AR KKK KA KRR A KRR AR KK AR K AR KA AR KRR AR KA AR KRR KA AR AR AR AR K AR KA AR A AR A AR KA AR KRR A AR K AR A AR KA AR kA Ak ok Ak ok ko k kK hk Kk & Kk k & Kk

Libby Reservoir Elev (feet)

ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG
1989 153 2454.6 2444.9 2425.7 2405.9 2376.0 2348.1 2343.9 2347.3 2356.7 2399.5 2447.7 2458.5 2458.4 2458.3 2410.0
1990 154 2452.7 2445.7 2428.2 2407.6 2375.1 2347.4 2342.8 2346.8 2357.7 2399.8 2447.9 2458.8 2458.7 2458.5 2410.2
1991 154 2452.5 2445.1 2428.5 2407.5 2374.7 2344.5 2339.5 2343.4 2353.2 2398.7 2447.4 2458.7 2458.4 2458.1 2409.0
1992 160 2450.4 2443.5 2427.4 2404.8 2373.1 2344.9 2340.6 2344.5 2355.4 2398.8 2446.7 2458.1 2457.9 2457.7 2408.4
1993 155 2452.1 2446.7 2431.5 2406.7 2376.9 2349.6 2344.8 2348.2 2358.8 2400.7 2446.7 2458.4 2457.7 2457.3 2410.8
1994 155 2452.0 2447.1 2432.5 2406.0 2376.0 2348.3 2343.8 2347.5 2358.1 2400.9 2447.1 2458.4 2457.4 2456.6 2410.6
1995 154 2447.9 2444.7 2430.4 2403.6 2374.8 2347.9 2343.0 2346.4 2356.9 2401.1 2447.6 2458.3 2457.3 2456.6 2409.4
1996 148 2449.3 2446.2 2432.4 2405.5 2376.3 2348.0 2343.8 2347.0 2356.9 2399.3 2446.7 2458.5 2457.7 2457.2 2410.0
1997 155 2450.3 2446.7 2432.0 2403.9 2373.5 2345.0 2340.4 2344.4 2354.6 2398.1 2446.9 2458.1 2457.5 2457.0 2408.9
1998 155 2450.8 2447.1 2432.5 2406.2 2373.0 2343.9 2339.1 2343.7 2354.8 2397.9 2446.5 2458.2 2457.6 2457.2 2408.9
1999 149 2449.5 2445.6 2431.1 2405.8 2374.4 2346.0 2341.3 2345.2 2356.2 2398.4 2447.7 2458.7 2458.3 2458.0 2409.4
2000 151 2452.2 2450.0 2436.9 2407.9 2374.7 2343.7 2339.8 2344.8 2355.5 2401.3 2448.4 2458.7 2458.2 2457.8 2410.6
2001 152 2451.6 2449.7 2436.3 2408.0 2377.3 2348.3 2344.8 2349.2 2359.0 2400.3 2448.0 2458.8 2458.1 2457.8 2411.7
2002 157 2451.0 2447.5 2432.3 2405.0 2376.1 2349.0 2343.8 2347.7 2357.7 2400.8 2447.7 2458.6 2457.9 2457.5 2410.6
2003 163 2452.6 2450.7 2437.2 2408.9 2376.4 2347.1 2342.9 2347.0 2357.8 2400.9 2448.1 2458.7 2458.2 2457.8  2411.6
2004 146 2453.5 2451.1 2437.7 2408.0 2376.2 2347.9 2342.9 2346.3 2356.9 2400.2 2447.8 2458.7 2458.2 2457.8 2411.6
2005 151 2453.2 2451.3 2438.4 2408.7 2377.8 2350.3 2345.4 2349.2 2359.5 2399.9 2448.3 2458.7 2458.2 2457.9 2412.4
2006 145 2451.6 2449.8 2436.0 2406.3 2376.8 2348.3 2344.2 2348.6 2360.3 2403.2 2447.8 2458.4 2458.1 2457.8 2411.7
2007 155 2453.0 2451.0 2437.6 2407.6 2377.8 2351.4 2346.1 2350.1 2359.5 2399.8 2447.7 2458.1 2457.8 2457.5 2412.3
2008 159 2454.2 2452.6 2440.9 2409.1 2375.5 2344.7 2340.4 2344.6 2355.0 2397.7 2447.0 2458.7 2458.6 2458.4 2411.2
AVERAGE 2451.8 2447.8 2433.3 2406.6 2375.6 2347.2 2342.6 2346.6 2357.0 2399.9 2447.5 2458.5 2458.0 2457.6 2410.5
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BPAHYSUM Summary
Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0OCT-89 16:00:23
Number of Games: 200

Average Over Low Water Years (Bottom 10 Percent)
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Libby Reservoir Elev (feet)
ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 25 2454.2 2443.7 2421.0 2393.5 2370.5 2358.1 2355.2 2356.3 2360.7 2393.2 2425.2 2431.9 2432.4 2433.1 2403.4
1990 27 2453.8 2445.7 2424.9 2402.0 2378.0 2368.4 2365.7 2367.3 2372.2 2402.2 2430.2 2436.2 2435.7 2436.1 2409.6
1991 26 2450.3 2443.0 2422.5 2396.1 2373.7 2357.2 2353.5 2353.5 2357.0 2390.3 2422.7 2425.9 2425.4 2425.5 2401.5
1992 18 2449.7 2441.7 2420.9 2395.0 2376.4 2358.7 2355.6 2355.5 2358.1 2391.5 2421.5 2426.5 2424.4 2423.9 2401.6
1993 21 2452.0 2448.3 2430.6 2403.9 2385.7 2371.7 2368.2 2368.8 2372.1 2401.3 2426.7 2426.5 2424.0 2423.9 2409.2
1994 30 2448.3 2441.2 2419.2 2391.8 2375.0 2353.2 2349.3 2347.9 2351.5 2386.7 2419.7 2424.5 2423.9 2424.0 2398.7
1995 31 2451.0 2445.1 2424.0 2396.0 2378.3 2358.0 2354.9 2355.2 2360.1 2392.6 2422.8 2424.7 2423.3 2422.9 2402.5
1996 29 2449.8 2444.1 2423.3 2394.9 2378.9 2357.7 2354.8 2354.7 2358.7 2391.6 2419.5 2423.0 2421.2 2420.8 2401.4
1997 29 2451.2 2446.7 2425.9 2400.1 2385.9 2367.7 2364.9 2366.1 2371.1 2401.6 2428.0 2433.2 2430.3 2429.3 2408.8
1998 23 2444.9 2439.9 2419.9 2394.0 2369.7 2348.4 2343.8 2341.6 2345.0 2379.5 2409.8 2408.1 2407.4 2407.5 2392.5
1999 33 2448.6 2444.0 2423.0 2397.0 2383.3 2370.8 2368.0 2369.7 2374.2 2403.5 2428.4 2434.1 2432.8 2432.6 2409.0
2000 27 2454.5 2451.8 2433.0 2404.7 2387.3 2373.1 2370.0 2370.4 2374.0 2401.9 2424.2 2425.4 2423.1 2422.7 2410.2
2001 31 2450.8 2447.7 2428.3 2401.6 2379.5 2362.8 2358.8 2359.1 2363.4 2394.2 2420.8 2423.8 2423.3 2423.2 2404.6
2002 25 2451.6 2446.9 2425.8 2397.4 2383.4 2361.7 2359.2 2360.2 2364.5 2396.5 2421.5 2425.9 2423.6 2423.1 2404.8
2003 23 2453.5 2450.2 2430.5 2401.8 2387.4 2372.5 2368.3 2368.5 2372.7 2402.3 2427.6 2430.3 2429.1 2429.3 2410.5
2004 24 2453.5 2450.9 2434.1 2406.3 2386.5 2374.4 2371.4 2371.8 2375.1 2402.8 2425.0 2424.5 2423.2 2423.5 2410.7
2005 30 2452.1 2449.6 2431.6 2403.4 2384.8 2372.2 2369.1 2370.5 2374.8 2402.9 2426.1 2424.6 2422.8 2423.1 2409.5
2006 32 2452.4 2450.1 2431.8 2402.4 2388.3 2373.6 2370.1 2370.3 2374.8 2403.9 2430.5 2435.5 2434.8 2435.0 2412.4
2007 23 2453.3 2451.5 2434.0 2404.3 2389.8 2377.9 2375.3 2375.5 2378.3 2405.2 2424.7 2424.9 2424.3 2424.4 2412.0
2008 26 2446.8 2444.3 2425.7 2397.3 2377.4 2360.5 2356.1 2355.8 2359.2 2391.1 2421.7 2425.9 2425.1 2425.4 2402.6

AVERAGE 2451.1 2446.3 2426.5 2399.1 2381.1 2365.0 2361.7 2362.0 2366.0 2396.9 2424.0 2427.0 2425.8 2425.7 2405.9
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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)
P I i IR 23 2 I I T T R R it ™™

Libby Reservoir Elev (feet)
ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 22 2455.5 2445.2 2426.1 2411.0 2363.7 2321.7 2305.6 2301.6 2323.2 2397.9 2459.0 2459.0 2459.0 2459.0 2402.2
1990 - 19 2455.7 2448.8 2429.8 2411.0 2362.5 2318.8 2306.4 2304.2 2326.3 2396.7 2459.0 2459.0 2459.0 2459.0 2402.7
1991 20 2451.4 2447.3 2431.1 2411.0 2364.3 2324.4 2306.3 2302.3 2323.3 2398.4 2459.0 2459.0 2459.0 2459.0 2402.9
1992 22 2452.9 2450.6 2437.6 2411.0 2365.2 2328.5 2308.8 2303.0 2323.3 2399.2 2459.0 2459.0 2459.0 2459.0 2404.5
1993 24 2450.2 2448.7 2435.2 2411.0 2362.0 2318.9 2308.1 2307.9 2329.9 2396.2 2459.0 2459.0 2459.0 2459.0 2403.1
1994 15 2455.3 2454.9 2439.7 2411.0 2363.0 2322.1 2308.7 2307.4 2328.7 2397.1 2459.0 2459.0 2459.0 2459.0 2404.8
1995 15 2452.7 2455.4 2441.7 2411.0 2365.2 2330.0 2310.6 2307.2 2327.0 2399.1 2459.0 2459.0 2459.0 2459.0 2405.8
1996 23 2452.0 2454.0 2442.1 2411.0 2361.8 2318.9 2308.8 2309.3 2331.3 2396.0 2459.0 2459.0 2459.0 2459.0 2404.4
1997 16 2450.7 2452.1 2439.7 2409.8 2363.2 2327.0 2311.2 2309.5 2329.8 2398.1 2459.0 2459.0 2459.0 2459.0 2404.9
1998 22 2453.1 2451.2 2436.5 2411.0 2363.8 2324.5 2308.6 2306.1 2326.9 2397.9 2459.0 2459.0 2459.0 2459.0 2404.2
1999 18 2452.8 2453.8 2439.2 2411.0 2366.1 .2332.5 2310.2 2304.6 2324.0 2400.2 2459.0 2459.0 2459.0 2459.0 2405.6
2000 22 2456.0 2456.7 2442.3 2411.0 2362.9 2322.3 2309.3 2308.4 2329.7 2397.0 2459.0 2459.0 2459.0 2459.0 2405.3
2001 17 2451.2 2453.0 2440.5 2411.0 2363.1 2323.8 2310.7 2310.1 2331.1 2397.2 2459.0 2459.0 2459.0 2459.0 2404.9
2002 18 2452.7 2453.8 2439.3 2411.0 2363.3 2322.9 2308.8 2307.0 2328.1 2397.4 2459.0 2459.0 2459.0 2459.0 2404.5

2003 14 2454.3 2456.3 2441.5 2411.0 2364.8 2328.6 2311.1 2308.2 2328.1 2398.8 2459.0 2459.0 2459.0 2459.0 2406.0
2004 30 2452.0 2455.0 2443.1 2410.8 2363.5 2325.1 2310.5 2309.2 2329.9 2397.8 2459.0 2459.0 2459.0 2459.0 2405.4
2005 19 2451.9 2453.8 2442.0 2410.4 2362.9 2323.1 2310.2 2309.3 2330.4 2397.2 2459.0 2459.0 2459.0 2459.0 2404.9

2006 23 2455.0 2457.7 2446.2 2411.0 2363.6 2325.9 2311.9 2310.8 2331.3 2397.7 2459.0 2459.0 2459.0 2459.0 2406.4
2007 22 2452.3 2455.6 2443.2 2411.0 2362.9 2322.3 2309.7 2309.0 2330.3 2397.0 2459.0 2459.0 2459.0 2459.0 2405.1
2008 15 2456.5 2458.0 2446.5 2411.0 2363.1 2323.6 2311.1 2310.6 2331.6 2397.1 2459.0 2459.0 2459.0 2459.0 2406.3

AVERAGE 2453.1 2453.0 2439.1 2410.9 2363.5 2324.0 2309.2 2307.3 2328.2 2397.6 2459.0 2459.0 2459.0 2459.0 2404.6
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BPAHYSUM Summary
Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0OCT-89 16:00:23
Number of Games: 200

Average Over Typical Water Years (Mid 80 Percent)
R I I S I I T I I I I I T I T s e a2 e e R R R R R R R T

Grand Coulee Res Elev (feet)

ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG
1989 153 1288.7 1288.2 1288.4 1287.9 1274.3 1257.2 1230.1 1222.1 1217.1 1248.1 1285.6 1290.0 1290.0 1290.0 1270.5
1990 154 1288.7 1288.4 1288.5 1288.0 1274.1 1256.3 1228.2 1221.2 1216.2 1246.5 1284.9 1290.0 1290.0 1290.0 1270.0
1991 154 1288.7 1288.3 1288.5 1288.1 1276.0 1259.1 1231.7 1222.4 1217.3 1246.4 1284.9 1290.0 1290.0 1290.0 1270.7
1992 160 1288.5 1288.2 1288.5 1288.2 1275.8 1259.1 1231.4 1222.9 1217.3 1247.5 1285.3 1290.0 1290.0 1290.0 1270.8
1993 155 1288.7 1288.5 1288.8 1288.3 1275.2 1258.0 1230.4 1221.1 1216.3 1246.2 1285.0 1290.0 1290.0 1290.0 1270.5
1994 155 1288.7 1288.5 1288.7 1288.1 1275.9 1258.1 1230.9 1221.3 1216.8 1249.5 1286.2 1290.0 1290.0 1290.0 1270.9
1995 154 1288.4 1288.4 1288.6 1288.3 1275.5 1257.1 1230.3 1221.9 1216.5 1248.9 1286.5 1290.0 1290.0 1290.0 1270.7
1996 148 1288.7 1288.7 1288.9 1288.7 1277.2 1259.8 1231.0 1222.2 1216.7 1248.7 1285.4 1290.0 1290.0 1290.0 1271.2
1997 155 1288.7 1288.7 1288.8 1288.3 1276.5 1259.0 1231.6 1223.6 1217.3 1246.7 1286.5 1290.0 1290.0 1290.0 1271.0
1998 155 1288.6 1288.6 1288.7 1288.2 1277.1 1259.4 1233.6 1224.9 1218.9 1245.9 1284.9 1290.0 1290.0 1290.0 1271.1
1999 149 1288.4 1288.5 1288.7 1288.0 1275.7 1257.7 1230.1 1220.4 1214.5 1246.7 1285.9 1290.0 1290.0 1290.0 1270.4
2000 151 1289.0 1289.0 1289.2 1288.9 1278.6 1262.0 1236.4 1225.7 1217.4 1248.0 1286.6 1290.0 1290.0 1290.0 1272.1
2001 152 1288.8 1288.9 1289.1 1288.9 1278.0 1261.6 1233.9 1224.6 1218.1 1246.2 1284.6 1290.0 1290.0 1290.0 1271.5
2002 157 1288.8 1288.8 1288.9 1288.4 1277.3 1261.8 1236.8 1228.1 1220.9 1250.3 1286.3 1290.0 1290.0 1290.0 1272.4
2003 163 1289.1 1289.1 1289.2 1288.8 1278.1 1261.3 1235.1 1224.3 1217.4 1246.5 1285.4 1290.0 1290.0 1290.0 1271.7
2004 146 1289.0 1289.0 1289.2 1288.9 1278.9 1262.3 1235.1 1224.5 1217.6 1246.3 1285.6 1290.0 1290.0 1290.0 1271.8
2005 151 1289.1 1289.1 1289.2 1288.9 1278.2 1262.0 1234.7 1226.3 1218.2 1249.5 1286.4 1290.0 1290.0 1290.0 1272.1
2006 145 1289.1 1289.1 1289.2 1288.8 1279.0 1261.6 1235.1 1224.9 1218.0 1248.6 1285.0 1290.0 1290.0 1290.0 1272.0
2007 155 1289.0 1289.1 1289.2 1288.8 1277.9 1261.7 1235.9 1228.5 1220.6 1250.2 1286.1 1290.0 1290.0 1290.0 1272.4
2008 159 1289.4 1289.3 1289.5 1289.2 1278.9 1262.7 1235.7 1225.1 1218.1 1245.4 1285.7 1290.0 1290.0 1290.0 1272.0

AVERAGE 1288.8 1288.7 1288.9 1288.5 1276.9 1259.9 1232.9 1223.8 1217.6 1247.6 1285.6 1290.0 1290.0 1290.0 1271.3
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BPAHYSUM Summary

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0OCT-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)
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Difference Of
Grand Coulee Res Elev (feet)

ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1l AG2 AVG
1989 153 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990 154 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991 154 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.5 -0.1 ~01..2 0.0 0.0 0.0 0.0 0.0
1992 160 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -0.5 -0.3 -0.4 0.0 0.0 ¢ 0.0 0.0 -0.1
1993 155 0.0 0.0 0.0 0.0 0.1 0.1 -0.4 -0.3 -0.3 -0..3 0.0 0.0 0.0 0.0 -0.1
1994 155 0.1 0.1 0.1 0.0 0.4 0.5 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1
1995 154 0.1 0.1 0.1 0.1 0.4 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1996 148 0.1 0.1 0.1 0.1 0.4 0.5 0.3 0.0 0:1 0.1 0.0 0.0 0.0 0.0 0.1
1997 155 0.1 0.1 0.1 0.1 0.3 0.4 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1998 155 0.0 0.0 0.0 0.0 0.0 0.0 -0.7 -0.8 -0.3 =02 0.0 0.0 0.0 0.0 -0.1
1999 149 0.0 0.0 0.0 -0.1 =0.3 -0.3 =47 -1.6 -0.6 -0.3 0.0 0.0 0.0 0.0 <03
2000 151 0.0 0.1 0.1 0.0 0.2 0.2 -1.1 -1.1 -0.4 -0.1 0.0 0.0 0.0 0.0 =0 X
2001 152 0.0 0.1 0.0 0.0 0.3 0.3 -1.4 -0.8 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1
2002 157 0.1 0.0 0.0 0.0 0.1 0.1 -0.8 =0:..9 =0:3 =03 0.0 0.0 0.0 0.0 -0.1
2003 163 0.0 0.0 0.0 0.0 -0.1 =0,2 -2.,1 -1.4 -0.6 -0.3 0.0 0.0 0.0 0.0 -0.3
2004 146 0.1 0.1 0.0 0.0 0.2 0.1 -0.9 -0.9 =0.3 =0.2 0.0 0.0 0.0 0.0 <0.1
2005 151 0.0 0.1 0.0 0.0 0.2 0.2 -1.0 -1.0 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1
2006 145 0.1 0.0 0.0 0.0 0.2 0.3 -0.2 =053 0.0 -0,1 0.0 0.0 0.0 0.0 0.0
2007 155 0.0 0.0 0.0 0.0 0.2 0.3 -0.2 -0.7 =0k 0.0 0.0 0.0 0.0 0.0 0.0
2008 159 0.1 0.1 0.1 0.0 0.3 0.4 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1
AVERAGE 0.0 0.0 0.0 0.0 0.1 0.2 -0.5 -0.5 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0
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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)
KAk AR AR AR KRR KA AR A A A AR AR AR R AR AR R AR A AR A AR KA AR A AR AR KRR AR A Ak kA Ak KR AR A AR AR AR R AR R AR Ak ok k h ko kA kA A A A A A KA A AR AR AR AR A AR KRR KRR R AR A KRR KAk &

Grand Coulee Res Elev (feet)
ANN

YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 25 1288.7 1288.1 1288.2 1287.8 1287.3 1287.3 1279.0 1283.2 1282.9 1261.0 1283.3 1289.6 1290.0 1290.0 1284.4
1990 27 1288.8 1288.3 1288.4 1287.9 1287.8 1287.9 1280.4 1285.4 1285.9 1265.5 1283.5 1289.6 1290.0 1290.0 1285.3

1991 26 1288.5 1288.2 1288.3 1287.9 1286.9 1286.4 1276.4 1279.1 1278.5 1257.2 1281.1 1289.0 1289.3 1289.3 1283.1
1992 18 1288.5 1288.1 1287.7 1286.3 1283.3 1282.9 1274.5 1278.5 1278.7 1259.3 1282.7 1289.7 1290.0 1290.0 1282.6
1993 21 1288.6 1288.5 1288.6 1288.0 1288.0 1288.0 1280.8 1284.8 1284.4 1261.1 1281.1 1289.2 1289.5 1289.5 1284.7
1994 30 1288.5 1288.4 1288.2 1287.3 1284.4 1283.4 1273.4 1277.4 1276.2 1255.9 1281.1 1288.8 1289.1 1289.2 1282.1
1995 31 1288.4 1288.3 1288.4 1287.9 1287.0 1286.8 1277.9 1281.8 1281.0 1259.6 1281.2 1289.6 1289.9 1290.0 1283.9
1996 29 1288.6 1288.4 1288.4 1287.9 1286.7 1285.8 1276.6 1280.4 1280.1 1260.0 1280.6 1289.0 1289.2 1289.2 1283.5
1997 29 1288.7 1288.6 1288.6 1287.9 1286.4 1285.1 1277.1 1281.3 1280.8 1262.9 1282.7 1289.4 1289.6 1289.6 1284.0
1998 23 1288.4 1288.2 1288.3 1287.8 1285.9 1284.6 1273.3 1275.2 1273.7 1251.9 1275.5 1287.5 1287.5 1287.6 1281.1
1999 33 1288.7 1288.6 1288.5 1287.7 1283.6 1280.4 1274.2 1277.6 1277.6 1265.5 1282.1 1289.5 1289.8 1289.8 1283.0

2000 27 1288.9 1288.9 1288.8 1288.1 1288.1 1288.0 1281.3 1285.2 1285.4 1264.5 1280.8 1289.3 1289.7 1289.7 1285.1
2001 31 1288.6 1288.6 1288.6 1288.2 1287.8 1287.6 1280.2 1283.5 1283.7 1261.2 1280.3 1289.6 1289.7 1289.8 1284.5
2002 25 1288.8 1288.7 1288.6 1287.9 1285.1 1283.3 1276.4 1280.2 '1280.1 1263.0 1281.0 1289.4 1289.8 1289.9 1283.5

2003 23 1288.9 1288.8 1288.7 1288.2 1287.5 1286.8 1279.8 1282.1 1282.0 1265.1 1282.2 1289.5 1289.8 1289.8 1284.8
2004 24 1288.9 1288.9 1288.9 1288.3 1288.1 1288.1 1281.9 1285.0 1285.3 1262.1 1280.9 1289.6 1289.8 1289.8 1285.0
2005 30 1288.9 1288.9 1288.8 1288.3 1288.0 1287.9 1281.7 1284.8 1285.3 1263.9 1280.6 1289.4 1289.7 1289.8 1285.1

2006 32 1289.0 1289.0 1288.8 1288.3 1287.6 1287.3 1280.8 1284.1 1283.4 1265.2 1282.8 1289.4 1289.8 1289.9 1285.1
2007 23 1288.9 1289.0 1288.9 1288.3 1288.2 1287.9 1281.7 1285.3 1286.0 1265.3 1280.8 1289.6 1289.9 1289.9 1285.4
2008 26 1289.0 1289.0 1288.9 1288.2 1284.6 1281.9 1273.3 1275.0 1275.3 1260.3 1280.0 1288.6 1288.9 1288.9 1282.3

AVERAGE 1288.7 1288.6 1288.5 1287.9 1286.6 1285.9 1278.0 1281.5 1281.3 1261.6 1281.2 1289.3 1289.6 1289.6 1283.9
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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)
P I R T e e e R R R R R R et

Grand Coulee Res Elev (feet)
ANN
YEAR / NUM SEP OoCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 22 1288.8 1288.2 1288.4 1287.9 1278.0 1263.5 1224.6 1212.5 1210.8 1250.2 1290.0 1290.0 1290.0 1290.0 1270.9
1990 19 1288.8 1288.5 1288.6 1288.0 1279.4 1263.5 1224.5 1212.7 1211.6 1252.4 1290.0 1290.0 1290.0 1290.0 1271.3
1991 20 1288.6 1288.5 1288.7 1288,2 1278.7 1264.1 1225.5 1212.7 1210.8 1249.2 1290.0 1290.0 1290.0 1290.0 1271.0
1992 22 1288.7 1288.8 1289.1 1288.8 1281.2 1266.2 1228.3 1212.5 1211.0 1247.8 1290.0 1290.0 1290.0 1290.0 1271.7
1993 24 1288.7 1288.8 1289.0 1288.5 1281.7 1265.1 1225.8 1214.6 1212.2 1253.2 1290.0 1290.0 1290.0 1290.0 1271.9
1994 15 1288.8 1289.2 1289.2 1288.9 1283.7 1266.1 1226.9 1214.7 1212.0 1251.6 1290.0 1290.0 1290.0 1290.0 1272.2

1995 15 1288.6 1289.4 1289.4 1289.1 1283.0 1267.8 1229.9 1215.4 1211.7 1248.1 1290.0 1290.0 1290.0 1290.0 1272.2
1996 23 1288.7 1289.3 1289.4 1289.4 1285.2 1266.1 1226.4 1215.1 1212.5 1253.6 1290.0 1290.0 1290.0 1290.0 1272.6
1997 16 1288.8 1289.5 1289.4 1289.3 1283.6 1267.2 1229.8 1216.0 1212.2 1249.9 1290.0 1290.0 1290.0 1290.0 1272.5
1998 22 1288.7 1288.8 1289.0 1288.6 1281.7 1266.0 1227.3 1214.4 1211.6 1250.2 1290.0 1290.0 1290.0 1290.0 1271.8
1999 18 1288.7 1289.2 1289.2 1288.6 1280.4 1267.1 1230.1 1214.6 1211.1 1246.1 1290.0 1290.0 1290.0 1290.0 1271.7
2000 22 1289.0 1289.6 1289.4 1289.3 1284.8 1266.5 1227.5 1215.2 1212.1 1251.8 1290.0 1290.0 12%90.0 1290.0 1272.5
2001 17 1288.9 1289.5 1289.4 1289.1 1283.5 1267.2 1228.8 1216.0 1212.5 1251.5 1290.0 1290.0 1290.0 1290.0 1272.5

2002 18 1288.8 1289.2 1289.2 1288.8 1282.7 1265.9 1227.2 1214.6 1211.9 1251.0 1290.0 1290.0 1290.0 1290.0 1272.1
2003 14 1289.0 1289.4 1289.3 1288.7 1282.4 1267.3 1230.2 1215.5 1212.0 1248.5 1290.0 1290.0 1290.0 1290.0 '1272.2
2004 30 1288.8 1289.6 1289.5 1289.3 1284.0 1267.0 1229.0 1215.8 1212.3 1250.4 1290.0 1290.0 1290.0 1290.0 1272.5
2005 19 1289.0 1289.6 1289.6 1289.5 1284.6 1266.3 1228.4 1215.7 1212.3 1251.4 1290.0 1290.0 1290.0 1290.0 1272.6
2006 23 1289.1 1289.9 1289.8 1289.7 1285.4 1267.9 1230.2 1216.7 1212.6 1250.6 1290.0 1290.0 1290.0 1290.0 1272.9
2007 22 1288.9 1289.8 1289.7 1289.4 1285.1 1266.6 1227.8 1215.5 1212.4 1251.8 1290.0 1290.0 1290.0 1290.0 1272.6
2008 15 1289.4 1289.9 1289.8 1289.6 1285.4 1267.3 1229.1 1216.2 1212.7 1251.6 1290.0 1290.0 1290.0 1290.0 1272.9

AVERAGE 1288.8 1289.2 1289.3 1288.9 1282.7 1266.2 1227.8 1214.8 1211.9 1250.6 1290.0 1290.0 1290.0 1290.0 1272.1
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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 Typical Water Years (Mid 80 Percent)
e Il I I E T TR r E S E e R R R R AR I I

Dworshak Res Elev (feet)

ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1l AG2 AVG
1989 153 1577.4 1572.7 1557.0 1544.8 1525.7 1503.6 1499.3 1495.6 1510.1 1568.1 1593.9 1596.1 1595.7 1594.9 1553.6
1990 154 1570.9 1567.6 1555.2 1545.1 1525.2 1503.2 1497.0 1496.7 1509.3 1567.4 1594.9 1597.1 1596.8 1596.4 1552.4
1991 154 1571.3 1567.1 1554.2 1545.2 1526.4 1504.7 1500.5 1495.9 1514.9 1569.3 1594.0 1596.3 1595.6 1594.4 1553.2
1992 160 1568.5 1564.8 1552.9 1543.8 1524.1 1501.8 1500.6 1499.5 1513.1 1568.3 1593.3 1595.9 1594.9 1593.8 1551.7
1993 155 1571.1 1567.2 1556.2 1546.5 1526.2 1504.3 1499.5 1498.2 1512.7 1568.2 1593.6 1596.0 1594.3 1592.2 1552.8
1994 155 1570.1 1566.5 1556.3 1546.3 1525.9 1502.9 1499.6 1494.0 1507.7 1567.8 1594.2 1596.0 1593.6 1590.7 1552.0
1995 154 1562.6 1559.9 1551.8 1541.8 1522.8 1502.4 1498.5 1497.4 1507.3 1567.1 1594.6 1596.5 1594.3 1591.6 1549.7
1996 148 1564.4 1561.1 1552.7 1544.5 1525.5 1502.4 1500.9 1497.4 1508.4 1566.0 1593.5 1595.7 1593.9 1591.6 1550.5
1997 155 1566.2 1563.1 1554.0 1542.9 1523.7 1503.1 1501.0 1498.5 1512.4 1564.5 1593.1 1595.0 1593.6 1591.8 1550.9
1998 155 1566.7 1563.8 1554.6 1543.9 1524.5 1503.8 1501.0 1501.8 1514.3 1568.0 1592.9 1595.7 1594.0 1591.9 1551.8
1999 149 1567.4 1563.8 1553.8 1546.0 1525.1 1501.4 1501.3 1496.1 1507.8 1565.1 1594.0 1596.2 1595.1 1593.8 1551.3
2000 151 1569.4 1566.2 1557.2 1548.6 1528.6 1505.8 1505.3 1501.5 1515.3 1566.9 1592.6 1595.0 1593.7 1592.2 1553.6
2001 152 1569.0 1566.1 1557.6 1547.9 1528.0 1504.7 1502.8 1500.3 1512.6 1568.9 1594.5 1597.0 1595.6 1593.9 1553.6
2002 157 1568.4 1564.9 1554.5 1542.6 1525.5 1506.0 1502.7 1500.8 1515.3 1568.1 1594.5 1596.4 1594.7 1592.7 1552.6
2003 163 1572.0 1568.9 1558.6 1550.2 1528.3 1504.6 1503.7 1499.0 1511.0 1568.3 1593.4 1596.1 1594.8 1593.3 1554.0
2004 146 1573.6 1570.2 1560.0 1550.2 1528.4 1505.7 1503.1 1502.1 1515.4 1570.3 1594.1 1597.0 1595.7 1594.3 1555.2
2005 151 1573.9 1570.2 1560.0 1550.4 1527.9 1503.7 1502.8 1502.7 1511.5 1568.8 1595.5 1598.0 1596.6 1595.1 1554.8
2006 145 1569.8 1566.5 1556.5 1546.8 1527.1 1504.2 1504.6 1498.6 1510.6 1568.5 1593.9 1595.8 1594.8 1593.6 1553.2
2007 155 1569.7 1566.5 1557.2 1547.5 1527.5 1506.2 1503.2 1501.8 1514.2 1566.4 1593.9 1595.3 1593.9 1592.4 1553.3
2008 159 1574.1 1570.5 1561.1 1551.6 1530.4 1507.8 1502.7 1500.3 1515.3 1565.2 1593.8 1595.6 1595.1 1594.5 1555.2

AVERAGE 1569.8 1566.4 1556.1 1546.3 1526.3 1504.1 1501.5 1498.9 1512.0 1567.6 1593.9 1596.1 1594.8 1593.3 1552.8
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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)
A A A A A A A A A A A A A A A A kA A A A Ak A A A A A A A A A A A A A A A A A A A A A A kA A A A A R A A A A A A A A A A A A R A A A A A A A A A A A A A A A A A A Ak A A A A A A A A A A A A A A A A A A A A A A A AR A A A A AR A A A A A AR A A AR A A A kK

Dworshak Res Elev (feet)
ANN
YEAR / NUM SEP OoCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG

1989 25 1577.1 1572.3 1552.9 1526.9 1514.8 1505.2 1509.0 1521.0 1534.5 1540.7 1541.6 1531.7 1527.6 1525.0 1536.0
1990 27 1573.1 1568.7 1552.3 1536.1 1530.6 1522.4 1527.2 1536.6 1547.2 1550.6 1545.2 1533.2 1528.7 1526.0 1542.7
1991 26 1563.5 1559.1 1544.8 1526.5 1511.5 1501.8 1502.4 1512.6 1526.5 1534.7 1535.8 1527.4 1523.1 1519.5 1529.5
1992 18 1569.4 1564.6 1548.9 1530.3 1518.0 1504.7 1506.2 1515.8 1527.0 1536.7 1535.3 1522.1 1516.4 1512.7 1531.3
1993 21 1570.6 1566.2 1553.1 1537.7 1530.3 1519.9 1521.2 1528.0 1538.2 1541.8 1538.1 1521.9 1516.3 1512.3 1537.6
1994 30 1563.2 1558.8 1543.4 1523.4 1504.9 1495.0 1495.5 1503.7 1517.1 1527.3 1532.9 1523.4 1517.3 1514.0 1524.9
1995 31 1568.4 1564.3 1549.4 1527.6 1510.6 1500.3 1502.2 1514.0 1527.4 1532.6 1532.3 1520.0 1515.2 1512.2 1528.9
1996 29 1566.8 1562.4 1547.4 1526.7 1513.9 1500.7 1504.1 1513.9 1524.4 1531.1 1532.4 1520.8 1514.7 1511.3 1528.5
1997 29 1570.8 1566.8 1551.2 1535.5 1524.3 1515.8 1518.4 1528.0 1538.3 1541.7 1542.5 1529.2 1521.7 1518.1 1537.7
1998 23 1556.3 1552.0 1539.1 1521.5 1506.8 1492.2 1487.8 1495.2 1506.8 1512.7 1514.8 1506.2 1502.4 1500.4 1516.4
1999 33 1566.9 1562.6 1547.8 1536.5 1524.3 1518.7 1521.9 1531.0 1540.6 1544.7 1543.6 1533.4 1526.7 1523.1 1538.7
2000 27 1573.5 1569.7 1555.7 1541.8 1532.6 1520.9 1522.7 1531.1 1541.4 1544.0 1534.5 1520.5 1514.4 1510.5 1539.0

2001 31 1566.6 1562.9 1549.6 1534.0 1522.5 1509.6 1509.9 1520.7 1533.5 1537.3 1532.5 1522.8 1517.3 1515.0 1533.0
2002 25 1572.6 1568.4 1551.2 1534.6 1519.1 1508.9 1512.4 1522.0 1531.0 1537.3 1533.9 1523.4 1516.5 1512.9 1533.8
2003 23 1569.2 1565.1 1551.5 1537.0 1526.2 1519.2 1520.5 1528.3 1538.1 1544.7 1545.1 1531.0 1524.8 1521.6 1539.1
2004 24 1574.0 1570.3 1557.4 1546.6 1533.3 1523.7 1524.9 1530.7 1541.2 1545.1 1539.6 1523.0 1518.3 1515.7 1541.2
2005 30 1570.4 1566.4 1553.0 1539.6 1529.3 1520.2 1522.2 1530.5 1541.6 1544.1 1536.7 1519.6 1515.7 1513.6 1538.1
2006 32 1572.0 1568.0 1554.1 1540.1 1524.0 1514.7 1517.6 1527.2 1539.4 1545.3 1545.9 1532.2 1526.8 1523.9 . 1539.8
2007 23 1574.1 1570.3 1556.5 1542.5 1531.1 1520.4 1524.2 1532.5 1542.6 1546.7 1538.7 1523.5 1518.5 1515.8 1540.5

2008 26 1562.4 1558.2 1544.8 1532.6 1519.7 1509.6 1512.2 1517.4 1526.7 1535.5 1538.5 1527.6 1523.2 1520.6 1532.4

AVERAGE 1569.0 1564.8 1550.2 1533.9 1521.3 1511.2 1513.2 1522.1 1533.3 1538.8 1537.2 1524.9 1519.5 1516.4 1534.5
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BPAHYSUM Summary
Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0OCT-89 16:00:23
Number of Games: 200

Average Over High Water Years (Top 10 Percent)
A A A AR A A A A A A A A A A A A R A A A A A A A A A R A A A A A A A A A A A A A A R A A A A A A R A A R A A A A A A A A A A A A A A A A A A A A A A A R A A A A A A A A A A A A A A A A A A A A A AR A A A AR A A A A AR A A AR A AR A A A A A A A A Ak k)

Dworshak Res Elev (feet)
ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1l AG2 AVG

1989 22 1579.6 1574.7 1560.7 1553.1 1526.2 1491.6 1501.0 1508.2 1504.2 1581.5 1600.0 1600.0 1600.0 1600.0 1556.1
1990 19 1578.5 1575.5 1562.9 1555.4 1526.2 1491.6 1504.6 1515.5 1503.6 1580.4 1600.0 1600.0 1600.0 1600.0 1556.6
1991 20 1565.6 1564.0 1554.5 1550.4 1525.2 1491.6 1501.8 1507.5 1507.1 1583.7 1600.0 1600.0 1600.0 1600.0 1553.7
1992 22 1570.7 1568.6 1559.1 1554.3 1526.1 1491.6 1504.4 1509.0 1514.1 1587.9 1600.0 1600.0 1600.0 1600.0 1556.4
1993 24 1568.9 1567.8 1557.4 1553.0 1525.1 1491.1 1506.4 1519.6 1506.0 1580.9 1600.0 1600.0 1600.0 1600.0 1554.7

1994 15 1578.0 1576.7 1565.6 1556.6 1526.2 1491.6 1506.4 1516.4 1508.7 1583.8 1600.0 1600.0 1600.0 1600.0 1557.8
1995 15 1570.9 1572.2 1562.9 1554.8 1525.5 1491.4 1505.7 1510.4 1516.5 1589.6 1600.0 1600.0 1600.0 1600.0 1557.4
1996 23 1571.1 1571.5 1563.0 1555.3 1525.3 1491.3 1507.3 1521.5 1507.3 1581.3 1600.0 1600.0 1600.0 1600.0 1556.1
1997 16 1571.2 1570.3 1560.0 1553.3 1524.7 1490.5 1505.2 1515.4 1517.0 1587.1 1600.0 1600.0 1600.0 1600.0 1556.6
1998 22 1573.4 1572.1 1560.8 1553.8 1526.0 1491.6 1506.6 1514.7 1510.9 1585.4 1600.0 1600.0 1600.0 1600.0 1556.7
1999 18 1571.4 1571.6 1562.4 1554.1 1525.4 1491.2 1503.5 1506.7 1519.1 1590.5 1600.0 1600.0 1600.0 1600.0 1557.4

2000 22 1576.5 1575.4 1565.5 1556.6 1526.2 1491.6 1506.7 1518.7 1511.5 1583.8 1600.0 1600.0 1600.0 1600.0 1557.8
2001 17 1568.5 1567.5 1558.9 1554.5 1525.4 1491.3 1506.8 1519.0 1514.2 1585.0 1600.0 1600.0 1600.0 1600.0 1556.0
2002 18 1570.8 1569.8 1561.5 1553.7 1525.4 1491.2 1506.0 1515.4 1510.2 1584.5 1600.0 1600.0 1600.0 1600.0 1556.1
2003 14 1568.8 1568.0 1560.2 1554.1 1525.3 1491.6 1504.0 1511.4 1517.9 1588.2 1600.0 1600.0 1600.0 1600.0 1556.5
2004 30 1568.7 1568.3 1560.7 1554.4 1525.1 1490.9 1504.9 1515.8 1514.8 1585.5 1600.0 1600.0 1600.0 1600.0 1556.1
2005 19 1571.0 1569.2 1560.6 1554.0 1524.9 1490.8 1505.8 1519.3 1514.4 1584.1 1600.0 1600.0 1600.0 1600.0 1556.2
2006 23 1575.6 1574.7 1564.9 1556.2 1525.7 1491.4 1506.6 1520.0 1519.1 1586.2 1600.0 1600.0 1600.0 1600.0 1558.4
2007 22 1570.1 1570.6 1562.3 1554.7 1525.3 1491.0 1505.4 1518.2 1511.4 1583.2 1600.0 1600.0 1600.0 1600.0 1556.2
2008 15 1579.7 1577.3 1566.8 1558.1 1526.2 1491.6 1507.0 1520.5 1516.2 1585.1 1600.0 1600.0 1600.0 1600.0 1559.0

AVERAGE 1572.3 1571.2 1561.4 1554.5 1525.6 1491.3 1505.3 1515.3 1512.0 1584.7 1600.0 1600.0 1600.0 1600.0 1556.5
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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

Average Over High Water Years (Top 10 Percent)
A A A KA A AR A AR A A A A A AR A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A A A A R A A A A A A A A A A A R A A A A A A A R A A A A A A A A A A A A A AR A A A A A A A A A A A A A A AR A A A A A A AR A A A A A A AR A A A A A AR A A A Ak K

Difference Of
Dworshak Res Elev (feet)

ANN
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG
1989 22 0.0 0.0 0.0 0.0 0.0 0.0 2.6 2,7 2.3 1.6 0.0 0.0 0.0 0.0 0.5
1990 19 =0.1 =0.1 =0,1 0.0 0.0 0.0 1.4 1.5 1.3 0.9 0.0 0.0 0.0 0.0 0.3
1991 20 =02 -0.2 -0.1 -0.1 -0.2 0.0 0.2 0.2 -0.3 =01 0.0 0.0 0.0 0.0 -0.1
1992 22 =0.2 -0.1 =051 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1993 24 0.1 0.1 0.1 0.1 0.0 0.0 0.3 0.3 0.2 0.2 0.0 0.0 0.0 0.0 0.1
1994 15 3.6 2.4 0.7 0.0 0.0 0.0 0.1 0.1 0.4 0.3 0.0 0.0 0.0 0.0 0.6
1995 15 1.6 0.1 -0.5 0.0 0.3 0.3 0.2 0.9 1.4 0.2 0.0 0.0 0.0 0.0 0.3
1996 23 3.2 2.2 0.7 0.4 0.3 0.1 0.2 0.4 0.5 0.1 0.0 0.0 0.0 0.0 0.6
1997 16 1.3 0.3 0.2 0.1 0.1 0.0 0.2 -0.1 -0.3 0.1 0.0 0.0 0.0 0.0 0.2
1998 22 0.8 -0.1 -0.3 0.0 0.0 0.0 -0.5 -0.8 -0.7 -0.3 0.0 0.0 0.0 0.0 -0.1
1999 18 0.9 0.4 0.2 0.1 0.0 0.0 -1.2 =1.7 =1,7 -0.8 0.0 0.0 0.0 0.0 -0.2
2000 22 0.9 0.6 0.2 0.0 0.0 0.0 =0.2 =0.3 -0.3 =0.1 0.0 0.0 0.0 0.0 0.1
2001 17 1.0 0.8 0.5 0.3 0.2 0.2 0.2 -0.3 -0.3 0.2 0.0 0.0 0.0 0.0 0.3
2002 18 0.8 0.3 0.3 0.2 0.0 0.0 0.0 =0:3 =1.5 -0.5 0.0 0.0 0.0 0.0 0.0
2003 14 0.9 0.6 -0.1 ~0.2 -0.2 0.0 -0.2 -1.5 ~3.9 =1.0 0.0 0.0 0.0 0.0 =0.3
2004 30 1.8 1.4 0.6 0.6 0.1 0.1 0.8 =0.3 =1:6 0.1 0.0 0.0 0.0 0.0 0.3
2005 19 0.2 0.0 0.1 0.0 0.0 0.0 0.0 -1.0 =1.,6 =0.1 0.0 0.0 0.0 0.0 -0.1
2006 23 1.4 0.7 0.0 0.0 0.0 0.0 0.0 -0.8 -0.9 0.0 0.0 0.0 0.0 0.0 0.1
2007 22 0.9 0.4 0.4 0.0 0.0 0.0 -0.1 -0.5 -0.7 =01 0.0 0.0 0.0 0.0 . - 0.1
2008 15 1.0 0.5 0.0 0.0 0.0 0.0 0.0 -0.2 =03 0.0 0.0 0.0 0.0 0.0 0.1
AVERAGE 1.0 0.5 0.1 0.1 0.0 0.0 0.2 -0.1 -0.4 0.0 0.0 0.0 0.0 0.0 0.1
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