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BPAHYSUM Summary 
Base Study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
***************.*** ** .* * *** * ******** ••• **********.**.**.*.*****************************************************.* •• **** •• *.******.* 

Hungry Horse Res Ele v ( feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
199 4 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
200 4 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
154 
1 48 
155 
155 
149 
151 
152 
157 
163 
1 4 6 
151 
145 
155 
159 

SEP 

3554 . 1 
3542.0 
3540.2 
3535.6 
353 9 .4 
3535.3 
3525 . 2 
3525.5 
3530.0 
3532.9 
3531.8 
3 530 .4 
353 4 . 6 
3534. 5 
353 9 . 0 
353 9. 9 
3 5 41. 2 
3 53 6. 2 
3539 . 8 
35 4 3.8 

OCT 

3551.4 
3539.9 
3537.2 
3533.1 
3536.6 
3533.1 
3523.3 
3523.3 
3528.1 
3531.1 
3529.2 
3529 .0 
3532.8 
3 532. 2 
3 537 .4 
3537.5 
3539.0 
3534.0 
3537 . 5 
3542 . 1 

NOV 

3549.8 
3539.3 
3536.2 
3531.9 
3535.7 
3532.4 
3522.9 
3522.9 
3527.5 
3530.6 
3528.7 
3529.0 
3531.8 
3530 . 7 
3536 . 7 
3 536.5 
3538.1 
3532.9 
3536.6 
35 41.5 

DEC 

3547 . 6 
3537.6 
3534.2 
3529.7 
3533.3 
3530.3 
3520.9 
3520 . 9 
3525.2 
3528.8 
3526.5 
3527.4 
3529.9 
3527.9 
3534.9 
3534.5 
3536.3 
3530.5 
3534.3 
3539.6 

JAN 

3528.4 
3520.1 
3516 . 9 
3512.4 
3515.9 
3515.0 
3505.9 
3507.7 
3509.1 
3512.2 
3510.5 
3511.5 
3514.6 
3512.5 
3518.6 
3517 . 8 
3519.2 
3514.1 
3518.0 
3521.7 

FEB 

3508.2 
3501.2 
3498.4 
3493.3 
3497.6 
3497.6 
3489.9 
3492 .4 
3491.4 
3494.3 
3 4 92.2 
3492.5 
3497.6 
3495 . 0 
3500.2 
3499.5 
3499.7 
3495 . 7 
3500.4 
3502.1 

MAR 

3489.8 
3484.2 
3481.9 
3476.7 
3481.6 
3482.2 
3475.1 
3478.0 
3475 . 2 
3478.2 
3475.4 
3475.8 
3481.2 
3478.9 
3483.0 
3482.5 
3483.0 
3479.9 
3484.9 
3484.5 

AP1 

3489.6 
3484.5 
3481.4 
3476.7 
3481.2 
3481.3 
3475.2 
3478.3 
3474.0 
3478.3 
3475.6 
3475.9 
3481.0 
3479.3 
3482.2 
3482.2 
3483.2 
3479.7 
3484.7 
3484.4 

AP2 

3493.8 
3489.4 
3486.9 
3481.9 
3486.6 
3487.1 
3482.5 
3484.2 
3480.0 
3484.2 
3481.0 
3482.9 
3486.7 
3485.4 
3487.4 
3487.3 
3487 . 7 
3486.0 
3489 . 2 
3489.4 

MAY 

3526.7 
3524.0 
3522.4 
3519.1 
3522.1 
3523.8 
3520.5 
3521.3 
3517.0 
3520.0 
3518.8 
3519.8 
3522.2 
3521.3 
3523 . 1 
3522.4 
3522.0 
3522.9 
3522.2 
3522.1 

JUN 

3555.0 
3553.1 
3552.0 
3549.8 
3551.2 
3552.7 
3550.4 
3551.2 
3548.7 
3549.7 
3550 . 4 
3549.8 
3551.7 
3551.2 
3551.9 
3551.7 
3552.8 
3551.8 
3551.5 
3553.0 

JUL 

3559.9 
3558.5 
3557.6 
3556.2 
3556.5 
3557.6 
3555.5 
3556.5 
3554.9 
3555.6 
3556.2 
3555.7 
3557.9 
3556.6 
3557.7 
3557.5 
3558.7 
3557.3 
3557.0 
3558.3 

AG1 

3559.2 
3558.0 
3556.6 
3554.9 
3553.6 
3554.6 
3552.4 
3554.1 
3553.3 
3554.0 
3555.1 
3555.1 
3556.8 
3555.7 
3556.4 
3556.5 
3557.9 
3556.8 
3556.3 
3558.1 

AG2 

3557.9 
3556.9 
3554.6 
3552.9 
3549.1 
3549.8 
3547.6 
3550.2 
3550.8 
3551.3 
3553.4 
3553 . 8 
3554.8 
3554.1 
3554.4 
3554.9 
3556.3 
3555.5 
3555.0 
3557.5 

ANN 
AVG 

3 535.2 
3528.8 
3526.6 
3522.7 
3525.5 
3524.7 
3518.3 
3519 . 5 
3519.8 
3522.4 
352 1 .2 
3521.5 
3524.6 
3523.4 
3527.0 
3526.8 
3527.8 
3524.7 
3527.2 
3529.6 

AVERAGE 353 6 . 6 353 4 . 4 3533.6 3531.5 3515.1 3497.0 3480.6 3480 . 4 3486.0 3521.7 3551.5 3557.1 3555.8 3553.5 3524.9 



FIRM USE 

PNH HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference of 
Hungry Horse Res Elev (feet) 
---------------------------- - -

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -6.5 -6.9 -6.8 -6.8 -4.7 -2.6 -1.0 -0.9 -0.6 -0.3 -0.1 -0.1 -0.1 -0.2 -3.0 
1990 154 -1.0 -0.5 -0.4 -0.5 -0.8 -0.7 -0.3 0.0 0.2 0.3 0.2 0.1 0.2 0.4 -0.3 
1991 154 2.0 2.3 2.2 2.1 1.8 1.9 2.0 2.3 2.0 1.4 0.9 0.5 0.4 0.3 1.6 
1992 160 2.2 2.3 2.2 2.0 1.7 1.6 1.8 2.2 2.2 1.4 1.0 0.7 0.6 0.6 1.6 
1993 155 2.3 2.5 2.4 2.2 1.9 1.7 1.3 1.4 1.5 1.0 0.7 0.5 1.0 2.1 1.7 
1994 155 3.9 4.0 3.8 3.7 2.3 1.5 1.2 1.7 1.8 1.1 0.5 0.3 0.7 1.4 2.1 
1995 154 4.3 4.5 4.5 4.4 3.5 3.3 2.9 2.8 2.2 1.3 1.0 0.8 1.2 1.9 2.9 
1996 148 5.1 5.1 5.0 4.9 3.9 3.4 2.8 2.8 2.4 1.6 1.1 1.0 1.4 2.2 3 . 2 

3: 1997 155 5.1 5.1 4.9 4.9 4.2 3.8 3.0 3.6 3.8 2.7 2.0 1.2 1.4 1.6 3.5 
N 1998 155 3.8 3.9 3.8 3.6 2.9 2.6 2.1 2.3 2.2 1.5 1.0 0.8 1.0 1.4 2.5 
I 1999 149 3.3 3.4 3.3 3.4 2.4 2.1 2.3 2.5 2.5 1.6 1.1 0.8 1.2 1.5 2.3 

N 
2000 151 3.6 3.6 3.5 3.4 2.6 2.2 1.7 1.8 1.7 1.2 0.9 0.8 0.9 1.0 2.2 
2001 152 3.9 4.0 4.1 4.2 3.5 2.9 2.4 2.4 2.2 1.5 1.0 0.7 1.0 1.4 2.7 
2002 157 4.1 3.9 4.0 4.1 3.1 3.0 3.2 3.2 2.8 1.9 1.4 1.0 1.2 1.5 2.8 
2003 163 3.2 3.2 3.2 3.1 2.0 1.5 1.1 1.4 1.4 1.0 0.7 0.4 0 . 8 1.2 1.8 
2004 146 3.4 3.7 3.8 3.8 3.0 2.5 1.9 1.7 1.4 0.9 0.7 0.5 0.7 1.0 2.2 
2005 151 2.7 2.7 2.8 2.9 2.2 1.9 1.4 1.5 1.5 1.0 0.7 0.5 0.7 1.0 1.8 
2006 145 3.5 3.6 3.6 3.8 3.2 2.5 2.3 2.1 1.6 1.0 0.8 0.6 0.7 0.8 2.3 
2007 155 2.9 3.0 2.9 3.0 2.5 2.0 1.9 2.2 2.5 1.5 1.2 0.8 0.9 1.1 2.1 
2008 159 2.5 2.4 2.5 2.5 2.0 1.7 1.4 1.5 1.4 0.9 0.6 0.5 0.5 0.6 1.6 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 

AVERAGE 2.7 2.8 2.8 2.7 2.2 1.9 1.8 1.9 1.8 1.2 0.9 0.6 0.8 1.1 1.9 
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BPAHYSUM Summary 

Base study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17 : 16:29 
Number o f Games: 200 
Average Over Low water Years ( Bottom 10 Percent) 
** •••••••••••••• t •• ** ••• *** •••• ** •••• * •• *.· ·***······· •.... * ••• *** •• ** •• ** •• ****.***** •••• ******** •• •• ***.** •• * •• * * •• * •••••• * •••••• 

Hungry Horse Res E1e v ( feet ) 

YEAR I NUM 

1989 
1990 
1991 
19 92 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

3552.8 
3542.7 
3520.9 
3540.5 
353 4. 1 
3521.8 
3536.4 
3532.9 
3532 . 9 
3515 . 8 
3528.8 
3537.1 
3531.9 
3538.3 
3538.5 
3539.3 
3533.4 
3538.8 
3543.8 
3529.0 

OCT 

3548.3 
3538.6 
3514.8 
3535.5 
3529.6 
3515.3 
3530 . 9 
3528.0 
3527.8 
3510 .0 
3522.8 
3532.7 
3526.6 
3532.8 
3532.6 
3535.1 
3528.8 
3534.6 
3539.7 
3523.9 

NOV 

3543.1 
3533.4 
3508.5 
3529.9 
3524.6 
3508.2 
3524.6 
3522.3 
3521.9 
3503.6 
3515.9 
3527.3 
3520.3 
3526.2 
3525.8 
3529.8 
3522.9 
3529.2 
3534 . 4 
3517.6 

DEC 

3537.0 
3527.0 
3499.8 
3522 . 9 
3518.3 
3499.0 
3517.4 
3514.7 
3514.8 
3494.8 
3507.5 
3520.5 
3512 .5 
3518.0 
3517.9 
3523.2 
3515.8 
3522 .5 
3527.7 
3509.3 

JAN 

3517.3 
3509.3 
34 79.3 
3504.7 
3502.1 
3476.1 
3496.5 
3496.2 
3497.8 
3476.1 
3492.9 
3505 . 8 
3495.5 
3500.8 
3498 . 3 
3509.2 
3498.9 
3506.0 
3510.6 
3491.1 

FEB 

3498.9 
3493.2 
3460.6 
3485.5 
3484.7 
3453.0 
3477.0 
3473.9 
3483.6 
3458.0 
3480.9 
3490.9 
3478.4 
3484.0 
3483.2 
3495.6 
3484.6 
3490.0 
3496.6 
3471.9 

MAR 

3486.6 
3484.3 
3445.8 
3471.2 
3473.8 
3438 . 1 
3462.0 
3459.5 
3475.4 
3444.0 
3474.5 
3481.8 
3466.9 
3474.5 
3471.0 
3486.5 
3476.0 
3481.0 
3490.0 
3460.1 

AP1 

3489.1 
3485 .8 
3446.9 
3470 . 1 
3474 . 3 
3437.4 
3463.3 
3460.5 
3477 .9 
3446.0 
3478 .6 
3485.2 
3469.8 
3476.8 
3473.1 
3488.7 
3479.8 
3482.2 
3492 .6 
3460.5 

AP2 

3495.8 
3491.7 
3453.5 
3473.9 
3480.1 
3 44 5 .6 
3472.0 
3467.0 
3484.6 
3453.4 
3484.6 
3491.0 
34 77.2 
3482.6 
3479.9 
3494.0 
3486.5 
3489.2 
3497.5 
3466.8 

MAY 

3522 . 8 
3518.1 
3491.3 
3508.7 
3508.1 
3485.8 
3503.1 
3500.6 
3512.2 
3489.2 
3513.1 
3517 .2 
3507.2 
3511.6 
3509.2 
3518.9 
3512.4 
3517.5 
3522 . 0 
3492.4 

JUN 

3522.9 
3511.6 
3498.3 
3509.1 
3504.7 
3494.7 
3503.5 
3502.0 
3508.0 
3490.8 
3511.4 
3510.3 
3507 .3 
3511.0 
3511.8 
3518. 4 
3511.2 
3525.2 
3517 . 7 
3499.0 

JUL 

3504.8 
3487.6 
3481.3 
3486.9 
3482.0 
3478.7 
3485.5 
3480 .4 
3486.2 
3471.0 
3488 . 2 
3485.2 
3489.0 
3492.9 
3493.6 
3499.3 
3493.7 
3513.6 
3497.6 
3489.0 

AG1 

3491.3 
3471.2 
3469.4 
3471.7 
3466.2 
3463.9 
34 70.5 
3465.1 
3471.2 
3457.5 
3474.4 
3469.4 
34 77.1 
34 79.3 
3481.3 
3485.7 
3481.2 
3502.8 
3485.2 
3480.7 

AG2 

3478.3 
3458.5 
3458.1 
3458.1 
3454.2 
3450.7 
3457.1 
3451.8 
3 457.3 
3445.0 
3461.7 
3457.6 
3467.6 
3468.5 
3470.7 
3474.4 
3471.7 
3493 . 2 
3477.8 
3476.3 

ANN 
AVG 

3517.4 
3508 . 0 
3484.3 
3502.2 
3499.7 
3480.6 
3497.2 
3494.1 
3500.2 
3479.3 
3498.5 
3504.8 
3498.4 
3503.4 
3502.7 
3510.3 
3503.0 
3511.7 
3513.0 
3493.9 

AVERAGE 3534.2 3529.2 3523.2 3515.7 3 49 7.9 3480.9 3469.9 3471.8 3478 . 3 3508.0 3508.5 3489 . 5 3475 . 9 3464.6 3500.0 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-B9 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-B9 09:0B:26 
Differenc e = (Incr Study) - (Base Study) 
Number o f Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
************ *** ******************************************************************************************************************** 

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 
----------
19B9 25 -B.B -10.1 -10.6 -11.2 -B.9 -11.2 -13.5 -13.9 -13.0 -10.2 -7.9 -7.B -6.B -6.B -10.0 
1990 27 -0.2 -0.1 0.0 0.0 0 .5 2.1 3.9 3.6 4.2 3.2 7.2 B.5 9.7 7.9 3.1 
1991 26 5.9 6.3 6.6 7.6 9.7 11.4 l3 .5 l3 .6 14.3 10.9 11.7 11.3 11.9 10.B 10.0 
1992 1B 1.6 1.7 loB 1.9 1.7 2.4 5.5 6.6 7.9 5.6 9.5 10.4 10.6 10.5 5.0 
1993 21 3.0 3.5 3.B 4.0 4.3 5.7 B .1 9.4 B.B 7.0 9.9 10.B 12.6 13.2 6.B 
1994 30 3.6 3.9 4.4 5.0 5 .4 7.2 9.0 10.7 10.5 7.4 B.7 10.6 11.1 10.7 7.2 
1995 31 4.3 4.B 5.0 5.4 6.0 7.2 9.9 11.2 10.4 B.1 10.5 11. B 13 .2 12.4 B.O 
1996 29 5.0 5.1 5.3 5.6 6.1 7.6 10.7 10.1 10.4 7.6 10.B 15.9 16.9 17.3 9.0 

3: 1997 29 3.4 3.4 3.5 3.5 3.0 3.1 3.9 4.6 4.3 3.6 7.1 B.5 9.2 9.B 4.7 
N 199B 23 B.6 9.0 9.4 9.9 9.3 9.0 12.0 11. 4 11.3 B.5 9.0 B.B 9.1 9.0 9.5 
I 1999 33 4.3 4.6 5.0 5.3 3.2 2.7 3.4 3.4 3.B 3.6 5.3 7.4 B.2 B.4 4.B 

.!=" 
27 4.3 4.6 4. B 5.1 4.4 4.5 6.0 5.9 5.6 4.7 6.9 B.2 2000 9.1 10.2 5.8 

2001 31 3.8 4.0 4.1 4.5 4.9 6.1 7.4 7.8 7.3 5.7 7.3 9.0 10.4 12.3 6.4 
2002 25 2.6 2.9 3.4 3.8 2.8 2.3 3.7 4.2 4.0 3.5 6.5 8.9 10.4 12.4 4.7 
2003 23 3.2 3.4 3.6 4.0 5.6 5.4 7.6 8 .6 8.5 7.4 8.7 10.7 11.5 12.0 6.7 
2004 24 2.5 2.7 3.0 3.3 2.0 2.3 3.3 3.2 2.9 2.7 5.7 8.5 10.8 12.4 4.3 
2005 30 5.9 6.2 6.8 7.3 7.9 8.9 10.2 10.0 9.5 8.0 10.3 10.8 11. 6 l3.3 8.8 
2006 32 2.8 2.9 3.1 3.0 2.6 2.9 5.0 6.4 5.9 4.4 5.2 6.6 8.3 9.9 4.5 
2007 23 2.0 2.1 2.2 2.4 2.1 2.5 3.1 3.3 3.3 3.5 6.0 9.4 10.1 11.0 4.1 
2008 26 3.1 3.2 3.5 3.9 3.8 4.6 6.3 7.1 6.3 6.1 6.1 8.5 8.6 8.9 5.4 

====== .... ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 3.1 3.3 3.5 3.B 3.9 4.4 6.0 6.4 6.4 5.1 7.2 8.9 9.9 10.3 5.5 
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********** * * * ***************************************** •••• **********************.************************.* •• ********************** 

BPAHYSUM Summary 
Base Study : FMXBANHL: NTS TE3AC 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Number of Garnes: 200 
Average Over Ty pical Water Years (Mid 80 Percent) 
•• ***** * ** * *** *** • • • *.************** * ***************************** * *****************.****** * ********************************.*.**** 

Libby Re s er vo i r Ele v ( feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
1 6 0 
155 
155 
154 
1 48 
155 
155 
1 49 
151 
15 2 
15 7 
1 6 3 
1 46 
151 
1 4 5 
155 
159 

SEP 

24 57 . 0 
24 55 . 1 
24 5 3 .9 
24 51. 4 
2 4 53.8 
2 4 53.0 
244 9 . 4 
24 50.5 
24 51. 7 
24 5 2 . 6 
24 50 . 8 
24 51. 8 
24 5 2 . 9 
24 52 .9 
24 5 4 .1 
24 5 4.2 
24 5 4 .7 
24 53 .6 
24 55 .2 
24 55.8 

OCT 

2 4 53.5 
2453.0 
2451.1 
2448.1 
2451.2 
2450 .9 
2 44 7.9 
2 44 9.1 
24 50 . 1 
2 4 51.1 
2 44 8. 9 
24 50 .3 
24 5 2 .0 
24 51. 4 
24 52 . 8 
2 4 53.2 
2453.5 
24 53 .2 
2 45 4. 1 
2 4 55. 2 

NOV 

2438.6 
2439.6 
2437.7 
2433.7 
2437.1 
2436.8 
2433.9 
2435.9 
2 436.9 
24 38 . 5 
2437 . 3 
2438 . 3 
24 39 .6 
24 38.6 
2440.6 
2440 . 9 
2442 . 0 
24 4 0 . 6 
2 44 1. 5 
24 42 .9 

DEC 

2409.7 
2410.0 
2408.6 
2405.8 
2408.2 
2408.1 
2406.5 
2407.7 
2406 . 4 
2407.6 
2 406.7 
2407.8 
2 4 08.6 
2 4 06.8 
2408 . 8 
2408 . 2 
2409 . 3 
2407 . 9 
2408.5 
2409.6 

JAN 

2378.8 
2377.6 
2376.2 
2374.3 
2377.9 
2377.7 
2377.0 
2377.9 
2375.4 
2375.0 
2375.4 
2374.9 
2377.7 
2377.1 
2376 . 2 
2376.2 
2377.8 
2378.1 
2378.4 
2375 . 4 

FEB 

2350.2 
2348.8 
2345.0 
2345.8 
2350.3 
2349 . 3 
2349.2 
2349.1 
2346 . 0 
2346 . 1 
2346.2 
2343 . 6 
2348.4 
2349.9 
2346.8 
2348.0 
2350.1 
2349.2 
2351.7 
2344.4 

MAR 

2345.6 
2343.7 
2339.6 
2341.3 
2345.3 
2344 . 7 
2343 . 8 
2344 . 7 
2341.4 
2340.7 
2341.6 
2339.8 
2345.0 
2344.8 
23 4 2.5 
2343.3 
2345.5 
2345.1 
2346.6 
23 4 0 . 0 

AP1 

2349.1 
2347.7 
2343.3 
2345.2 
2348.7 
2348.6 
2347.5 
2348.1 
2345.5 
2345.4 
2345.4 
234 4 .8 
2349 .4 
2348.9 
2346.6 
2346.8 
2349.4 
2349.4 
2350.6 
2344 . 2 

AP2 

2358.3 
2358.4 
2353.1 
2356.1 
2359.2 
2359.1 
2357.9 
2358.0 
2355 . 7 
2356 . 4 
2356 . 4 
2355 . 5 
2359.2 
2358.9 
2357.4 
2357.4 
2359.6 
2361.1 
2359.9 
2354.6 

MAY 

2400.3 
2400.3 
2398.8 
2399.5 
2 4 01.0 
2401.5 
2401 . 4 
2399.5 
2398.6 
2398.9 
2398.6 
2401.4 
2400.5 
2401 . 3 
2400 . 6 
2400 . 4 
2399.9 
2403.6 
2399.5 
2396.5 

JUN 

2448.6 
2448.4 
2447.7 
2447.3 
2447.2 
2447.5 
2448.0 
2446.9 
2447.0 
2447.1 
2447.8 
2448.4 
2448.0 
2448.0 
2448.1 
2447.9 
2448.3 
2448.2 
2447.8 
2446.6 

JUL 

2458 . 9 
2458 . 9 
2458 . 6 
2458.4 
2458.6 
2458.4 
2458.5 
2458.6 
2458 . 0 
2458.2 
2458.7 
2458.6 
2458.8 
2458.7 
2458.7 
2458 . 9 
2458.9 
2458.8 
2458.5 
2459.0 

AG1 

2458.6 
2458.6 
2458.1 
2457.8 
2456.9 
2456.5 
2456.5 
2457.1 
2457 . 2 
2457.4 
2458.2 
2458.2 
2458.2 
2458.2 
2458.1 
2458.3 
2458.4 
2458.5 
2458 . 3 
2458.9 

AG2 

2458.4 
2458.4 
2457.7 
2457.4 
2455.9 
2455.3 
2455.3 
2456.3 
2456.7 
2456.8 
2457.9 
2458.0 
2457.9 
2457.9 
2457.7 
2458.0 
2458.1 
2458.3 
2458.0 
2458.8 

ANN 
AVG 

2413.2 
2412.7 
2410.7 
2409.9 
2412.1 
2411 . 9 
2410 . 7 
2411.2 
2410.3 
2410.7 
2410.5 
2410.7 
2412.4 
2412.2 
2412 . 0 
2412.2 
2413.1 
2413.1 
2413.3 
2411.5 

AVERAGE 2 4 53. 2 24 51 . 5 2 43 8 . 5 2408.0 2376.7 2347.9 2343.2 2347 . 2 2357.6 2400.1 2447.7 2458.6 2457.9 2457.4 2411.7 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr Study) - (Base study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Differenc e Of 
Libby Reservoir Elev (feet) 
------- -----------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
------ - ---
1989 153 -1.8 -3.2 -3.1 -0.7 -0.8 -0.9 -0.9 -0.9 -0.8 -0.4 -0.4 -0.1 -0.1 -0.1 -1.1 
1990 154 -0.5 0.1 -1.0 0.1 -0.1 0.3 0. 4 0.7 0.6 0.2 0.1 0.1 0.1 0.1 0.0 
1991 154 0.9 0.9 -0.5 0.5 0.2 0.7 1.0 1.2 1.1 0.4 0.3 0.1 0.0 -0 .1 0.5 
1992 160 0.9 1.0 0.0 0.9 0.2 0.4 0.8 0.9 0.8 0.4 0.2 0.1 0.0 0.0 0.5 
1993 155 0.6 0.7 -0.5 0.3 0.0 -0.1 0.3 0.4 0.4 0.2 0.0 0.0 0.5 0.8 0.2 
1994 155 1.0 1.0 -0.2 0.5 0.0 0.3 0.6 0.7 0.7 0.4 0.2 0.1 0.4 0.8 0.4 
1995 154 1.7 1.4 0.1 0.5 0.2 0.3 0.5 0.5 0.4 0.2 0.1 0.0 0.5 0.8 0.5 
1996 148 1.8 1.5 -0.1 0.6 0.1 0.1 0.3 0.4 0.4 0.1 0.1 0.0 0.4 0.6 0.5 

3: 1997 155 1.4 1.5 0.1 0.8 0.4 0.5 0.4 0.6 0.6 0.3 0.3 0.2 0.4 0.4 0.6 
N 1998 155 1.3 1.1 -0.3 0.3 0.0 0.2 0.7 0.7 0.7 0.4 0.2 0.1 0.3 0.5 0.4 
I 1999 149 1.3 1.6 0.2 0.4 0.0 0.1 0.1 0.2 0.2 0.0 0.0 0.0 0.2 0.2 0.4 (J\ 

2000 151 1.1 1.2 0.2 0.3 -0.5 -0.1 -0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.2 0.2 
2001 152 1.2 1.2 0.3 0.5 -0.1 0.1 0.1 0.2 0.2 0.0 0.1 0.0 0.2 0.2 0.3 
2002 157 1.4 1.4 0.7 0.8 0.3 0.5 0.6 0.6 0.6 0.2 0.2 0.0 0.3 0.3 0.6 
2003 163 1.1 1.3 0.5 0.3 -0.2 0.0 0.1 0.1 0.1 0.1 0.1 0 .0 0.3 0.3 0.3 
2004 146 1.0 1.1 -0.1 0.6 0.4 0.3 0.4 0.5 0.4 0.2 0.1 0.0 0.2 0.2 0.4 
2005 151 0.8 1.0 0.2 0.3 0.2 0.7 0.7 0.7 0.8 0.4 0.3 0.0 0.2 0.3 0.5 
2006 145 1.3 1.2 0.6 0.7 0.0 0.2 0.4 0.4 0.4 0.2 0.2 0.0 0.1 0.1 0.4 
2007 155 0.6 0.7 0.1 0.3 -0.2 -0.2 0.0 0 .1 0.2 0.3 0.3 0.0 0.1 0.2 0.2 
2008 159 0.6 0.8 0.5 0.2 0.0 0.0 0.0 0.1 0.1 0.5 0.3 0.0 0.0 0.0 0.3 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 0.9 0.9 -0.1 0.4 0.0 0.2 0.3 0.4 0.4 0.2 0.1 0.0 0.2 0.3 0.3 
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BPAHYSUM Summary 

Base Study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date : 22- JUN-89 17:16:29 
Number of Games: 200 
Average Over Low Water Years ( Bottom 10 Percent) 
•••• *************. * ******* ** * •••• ***.****.*.*.**** •• *******.****.*.******************.*.*.**** ••••• ***.********** •••••••••••••••••• 

Libby Reser v o i r Elev (feet) 

YEAR / NUM SEP 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
199 6 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2 00 7 
2008 

25 2456 . 8 
27 2455 . 8 
26 2450 . 5 
18 24 5 2 . 0 
21 2 4 53.1 
30 2448. 4 
31 2 4 53.7 
29 2451.0 
29 24 51.2 
23 24 4 7.8 
33 2 44 9.1 
27 2 4 55 . 0 
31 24 51.8 
25 24 5 3. 1 
2 3 2 4 55 . 7 
24 2 4 5 4. 2 
30 245 3 .8 
32 2 4 53.8 
232 4 55.3 
26 2 450.7 

OCT 

2 4 52.8 
2453.3 
2447.0 
2447.5 
24 51.6 
2444.7 
2450.5 
2 44 8 . 5 
2 4 49.4 
24 46 .1 
2446. 2 
24 53 . 9 
24 50 . 2 
2450 . 7 
2 4 52.6 
2 452.4 
2 4 52.8 
2452 . 7 
2 4 5 4. 5 
2 44 9.5 

NOV 

2434.6 
2435.6 
2 4 28.9 
2427.9 
2 4 35.4 
2424.4 
2431.4 
2430.9 
24 31.5 
2429.3 
2426.7 
2436 . 6 
24 33.2 
2433 . 1 
2432 . 8 
2436.6 
2436.3 
2435.8 
2439 . 1 
2432 . 4 

DEC 

2406.6 
2406.9 
2400.9 
2400.1 
2407.8 
2396.5 
2403 . 9 
2402 . 5 
2403.1 
2400.7 
2396.5 
2405 . 2 
240 3 .5 
2401.0 
2401.2 
2405.7 
2404 . 6 
2403.3 
2405.5 
2400.8 

JAN 

2387.0 
2393.1 
2377.0 
2381.2 
2389.1 
2376.5 
2382 .. 1 
2384.8 
2389.1 
23 75.7 
23 82 . 3 
2388.6 
2383.8 
2386.3 
2382.9 
2383.7 
2386 . 0 
2388.8 
2390.2 
2379.6 

FEB 

2372.8 
2375.4 
23 56 .4 
2363.9 
2371. 2 
2351.1 
2363.2 
2362 . 9 
2370.6 
2358 .6 
2369.7 
2375.0 
2367.8 
2371.8 
2366.1 
2373 . 2 
2373.1 
2375.8 
2377.1 
236 0.0 

MAR 

2369.4 
2372.3 
2351.6 
2359.5 
2367.9 
2347.0 
2359.5 
2360 . 0 
2368.1 
2353.1 
2366.8 
2372.4 
2363 . 8 
2368.8 
2361.2 
2369.3 
2369.9 
2372.5 
2374.6 
2355.3 

AP1 

2369.7 
237 3.5 
2350 .1 
2358.8 
2368.7 
2345.7 
2360.2 
2359.9 
2369.6 
2352.5 
2368.8 
2373.4 
2364 . 9 
2370.0 
2361.7 
2370.3 
2371.3 
2372 . 8 
237 5 . 5 
2355.0 

AP2 

2373.7 
2377 . 9 
2353 . 3 
2361.3 
2372 . 0 
2349.5 
2364.9 
2363 .7 
2374.6 
2355.9 
2373.4 
2376.8 
2369.0 
2374.0 
2366.3 
2373.7 
2375.6 
2377 . 2 
2378.3 
2358 .7 

MAY 

2403.6 
240 6 .9 
2387.3 
2 394.1 
2401.2 
2385.1 
2396.3 
2395.9 
2404.1 
2388.3 
2402.1 
2404.3 
2398.4 
2403.2 
2397 . 2 
2401. 6 
2403.3 
2404.7 
2402 .8 
238 3 .0 

JUN 

2432.3 
2431.3 
2420.8 
2424.6 
2427.8 
2419.6 
242 5 . 3 
242 3.7 
2428.5 
2415.8 
2426.7 
2426.0 
2424.6 
2426.9 
2425 . 2 
2427.7 
2429.2 
2432.3 
2427.8 
24 18.0 

JUL 

2439.3 
2434.9 
2422.5 
2429.6 
2427.7 
2424.5 
2427.9 
2428.2 
2428.4 
2412. 5 
2428.9 
2426.4 
242 8 .5 
2431.9 
2429.8 
2430.4 
2432.0 
2439.6 
2431.6 
2427. 5 

AG1 

2438.2 
2432.2 
2421.1 
2426.9 
2424. 0 
2423.4 
2425.0 
2424.2 
242 5. 4 
241 0.7 
2426.8 
2425.0 
2428 . 4 
2430.6 
2428.9 
2430.7 
2431 .1 
2440.4 
2431.4 
242 7 .8 

AG2 

2438.0 
2431.8 
2420.6 
2426.1 
2422.8 
2422.8 
2423.3 
2421.6 
2425.2 
2410.4 
2426.7 
2425.2 
2428.8 
2430.5 
2429.2 
2431.2 
2431.5 
24 41. 1 
2431.5 
2 42 8.4 

ANN 
AVG 

2413.9 
2414 .6 
2401.4 
2405.6 
2410.6 
2399.2 
2406.8 
2406 .1 
2410.3 
2399.5 
2407 . 9 
2412.1 
2408. 6 
2410.9 
2408.3 
2411.6 
2412.3 
2414.8 
2414.0 
2403.7 

AVERAGE 245 2 .6 2450.3 2 4 32. 6 2402.7 2384.4 2367.8 2364 . 2 2364.7 2368.6 2398.3 2425.8 2429.2 24 27.8 2427.5 2 4 08 . 7 

/ 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr Study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Libby Reservo ir E1ev (feet) 
-------- - ---------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -2.9 -3.9 -4.5 -1.8 -1.4 -2.9 -3.3 -3.4 -3.4 -2.7 -2.0 -3.1 -2.2 -2.0 -2.8 
1990 27 -0.4 -0.3 -1.0 0.3 -0.8 1.3 1.1 0.9 0.9 0.7 0.7 3.4 4.4 5.2 0.9 
1991 26 0.8 0.9 0.0 1.5 -0.5 4.8 4.6 5.2 5.3 4.2 3.3 6.8 7.6 7.7 3.3 
1992 18 1.2 1.7 2.0 2.7 1.5 4.4 4.9 4.8 4.7 3.7 2.1 5.4 7.4 7.3 3.5 
1993 21 0.8 0.3 -1.0 0.3 -3.5 -0.8 -0.4 -0.2 -0.1 0.0 0.6 5.7 8.2 8.8 0.9 
1994 30 2.7 3.0 3.1 3.7 2.0 8.3 8.5 8.7 8.6 6.7 4.7 6.9 8.0 8.3 5.5 
1995 31 0.9 0.8 0.6 1.4 -0.2 4.3 4.6 4.7 4.6 3.6 3.3 7.1 9.1 9.9 3.4 
1996 29 2.0 2.1 1.9 2.6 0.4 4.7 4.7 4.8 4.7 3.8 2.9 5.2 8.1 9.4 3.7 

3: 1997 29 2.0 1.9 1.7 2.1 0.5 2.5 2.6 2.7 2.7 2.2 1.5 6.1 8.0 8.4 2.8 
N 1998 23 3.1 2.8 2.1 2.1 0.4 2.9 3.3 2.9 2.8 2 .2 3.4 7.7 8.8 9.2 3.5 
I 1999 33 2.2 2.8 3.4 4.1 4.3 2 .6 2.8 2.2 2.3 2.2 1.8 4.6 5.9 6.0 3.3 OJ 

2000 27 0.9 0.4 -0.2 0.8 -0.4 0.6 0.2 0.3 0.3 0.4 1.6 5.0 6.4 6.8 1.4 
2001 31 1.5 1.4 1.2 1.4 -0.7 3.6 4.1 4.3 4.2 3.4 3.0 5.2 6.0 6.2 2.9 
2002 25 0.9 1.2 1.6 2.7 1.2 2.2 2.3 2.4 2.4 2 .4 2.8 4.2 5.8 6.0 2.5 
2003 23 0.4 1.1 1.9 2 .5 0.7 2.3 2.7 2.7 2.7 2.1 2.4 5.2 6.6 6.8 2.6 
2004 24 0.7 0.7 0.1 0.7 -0.1 1.3 1.4 1.2 1.1 0.9 1.3 4.1 4.5 4.5 1.4 
2005 30 0.8 1.0 0.9 1.4 0.2 1.4 1.2 1.3 1.3 1.1 0.9 4.9 6.1 6.2 1.8 
2006 32 1.0 1.1 1.1 1.7 2 .0 2.7 2.9 3.7 3.6 1.9 2.1 2 .8 2.9 2.9 2.1 
2007 23 0.8 0.8 0.8 1.1 0.3 3.0 3.0 2.9 3.0 0.9 1.3 4.0 4.5 4.5 2.0 
2008 26 1.5 1.6 2.0 2.0 1.9 3.9 3.8 3.8 3.7 3.2 3.0 3.3 3.8 3.9 2.8 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.1 1.1 0.9 1.7 0.5 2.7 2.8 2.9 2.9 2.2 2 .1 4.7 6.0 6.3 2.4 
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BPAHYSUM Summary 

Base Study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
•••• ***** ••• ***** ••• * •• ********* •••• ********* ••• ** •••••• *** •••• *.******** ••• **** •• ************ •••• ************************ ••• *** ••• 

Grand Coulee Res Elev (feet) 

YEAR I NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
154 
148 
155 
155 
149 
151 
152 
157 
163 
146 
151 
145 
155 
159 

SEP 

1289.1 
1289.2 
1289.0 
1288.5 
1288.9 
1288.9 
1288.4 
1288.9 
1289.1 
1289.0 
1289.0 
1289 . 3 
1289.2 
1289.4 
1289.5 
1289.4 
1289.5 
1289. 5 
1289.5 
1289.7 

OCT 

1289.0 
1289.1 
1289.0 
1288.6 
1288.9 
1289.0 
1288.7 
1289.0 
1289 . 1 
1289.0 
1289.0 
1289.2 
1289.3 
1289.3 
1289.4 
1289.4 
1289 . 5 
1289.5 
1289.5 
1289.7 

NOV 

1289.1 
1289.2 
1289.2 
1288.8 
1289.1 
1289.0 
1288.9 
1289.1 
1289.2 
1289.1 
1289.2 
1289.3 
1289.4 
1289. 3 
1289.4 
1289 . 5 
1289 . 5 
1289.5 
1289.5 
1289.6 

DEC 

1288.8 
1288.9 
1288.8 
1288.4 
1288.6 
1288.5 
1288.5 
1288.5 
1288.7 
1288.7 
1288.9 
1288.9 
1288.9 
1288.8 
1289.0 
1289.1 
1289.1 
1288.9 
1288.9 
1288.8 

JAN 

1277.5 
1277.5 
1278.7 
1277.7 
1277.4 
1277.6 
1276.8 
1277.5 
1277.7 
1279.5 
1277.4 
1278.8 
1278.5 
1278.3 
1278.6 
1279.0 
1278.2 
1279.1 
1277.9 
1278.7 

FEB 

1261.3 
1260.6 
1262.4 
1261.3 
1260.8 
1260.5 
1260.1 
1261.2 
1260.7 
1263.4 
1259 . 7 
1262.4 
1262.2 
1263 .0 
1261.4 
1262.0 
1261.9 
1261.5 
1261.9 
1262.3 

MAR 

1233.4 
1231.3 
1234.8 
1234.6 
1234.5 
1234.5 
1235.0 
1233.4 
1233.4 
1238.8 
1230.6 
1235.9 
1233.2 
1236.9 
1233.8 
1233.7 
1232.5 
1234.0 
1235.2 
1234.2 

AP1 

1224.0 
1222.3 
1224.8 
1225.5 
1224 . 3 
1225.3 
1225.6 
1225.1 
1224.6 
1228.1 
1220.6 
1224.8 
1224.3 
1227.9 
1223.6 
1223.1 
1224.0 
1223.9 
1227.3 
1223.9 

AP2 

1217.4 
1216.4 
1217.8 
1218.1 
1217 . 3 
1217.5 
1217.7 
1217.7 
1217.5 
1220.3 
1214.6 
1217.2 
1218.0 
1220.8 
1217.3 
1217.2 
1217.8 
1218.0 
1220.4 
1217.9 

MAY 

1248.3 
1246.5 
1246.9 
1248.1 
1246.5 
1249.9 
1249.1 
1249.2 
1246.9 
1246 .6 
1246.8 
1247.9 
1246.0 
1250.3 
1246.4 
1246 . 2 
1249.5 
1248.5 
1250.4 
1245.4 

JUN 

1285.8 
1284.9 
1285.0 
1285.3 
1285.0 
1286.2 
1286.5 
1285.4 
1286.5 
1285.0 
1285.9 
1286.5 
1284.6 
1286.3 
1285.5 
1285.6 
1286.4 
1285.1 
1286.2 
1285.8 

JUL 

1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
129 0.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 

AG1 

1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 

AG2 

1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 

ANN 
AVG 

1271.6 
1271.1 
1271.8 
1271.6 
1271.4 
1271.8 
1271.6 
1271.6 
1271.6 
1272.4 
1270.9 
1272.1 
1271.6 
1272.7 
1271.7 
1271.7 
1272.0 
1272.0 
1272.4 
1271.8 

AVERAGE 1289.1 1289.1 1289.3 1288.8 1278.1 1261.5 1234.2 1224.7 1217 . 9 1247.8 1285.7 1290.0 1290.0 1290.0 1271.8 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1. 0 Mli.F PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr stUdy) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
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 -0.3 -0.3 -0.2 -0.3 -0.7 -1.0 -0.5 -0.4 -0.1 -0.1 0.0 0.0 0.0 0.0 -0 .3 
1990 154 -0.1 0.0 -0.1 -0.1 -0 . 3 -0.3 -0 . 1 0.0 0.0 0.1 0.0 0.0 0.0 0 . 0 - 0.1 
1991 154 0.0 -0.1 -0.1 -0.1 0.0 -0.1 0.1 0.3 0.2 0.0 0.0 0.0 0.0 0 . 0 0 . 0 
1992 160 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.6 0.2 0.1 0.0 0.0 0 . 0 0.0 0.1 
1993 155 0.0 0.0 -0 . 1 -0 . 1 -0 . 3 -0.2 -0 . 2 0.0 -0.1 0.1 0.0 0.0 0 . 0 0. 0 -0.1 
1994 155 0.0 0.0 0 . 0 0.0 -0.1 -0 . 3 - 0 . 1 0.2 0.1 0.0 0 . 0 0.0 0 . 0 0 . 0 0.0 
1995 154 0.1 0.1 0.0 0.0 -0.2 -0.1 - 0 . 4 - 0.2 0.1 0.1 0.0 0.0 0.0 0 . 0 0. 0 

:s 1996 148 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0 . 1 -0 . 2 0.1 0 . 0 0.0 0.0 0.0 0 . 0 0 . 0 
1997 155 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.1 0.2 0.1 0.0 0 . 0 0 . 0 0.0 0. 1 

N 1998 155 0.0 0.0 0.0 -0.1 -0 . 2 -0.2 0.1 0 . 4 0 . 2 0.2 0.0 0.0 0.0 0 . 0 0 .0 I 
~ 1999 149 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.2 0 . 0 0 . 0 0.0 0.0 0.0 0.0 0.0 
0 2000 151 0.0 0.0 0 . 0 0.0 0.3 0 . 3 0.2 0.2 0 . 1 0 . 0 0.0 0 . 0 0.0 0 . 0 0 .1 

2001 152 0.0 0.0 0.0 0.0 0.2 0.4 0 . 6 0.4 0.0 0.0 0.0 0 . 0 0.0 0.0 0 . 1 
2002 157 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0 . 2 0.1 0.1 0.1 0.0 0.0 0.0 0.1 
2003 163 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0 . 3 0 . 1 0 .1 0 . 0 0 . 0 0.0 0 .0 0.1 
2004 146 0.0 0.0 -0.1 -0.1 0.0 0.1 0.3 0.3 0.1 0 . 0 0.0 0 . 0 0.0 0 . 0 0.0 
2005 151 0.0 0.0 0.0 0.0 0.2 0.4 0.7 0.7 0.1 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 .1 
2006 145 0.0 0.0 0.0 0.0 0.4 0.5 0.7 0.5 0.1 0.1 0.0 0.0 0 . 0 0 . 0 0.2 
2007 155 0.0 0.0 0.0 0.0 0.2 0.3 0.5 0.3 0 . 1 0. 1 0.0 0.0 0.0 0 . 0 0.1 
2008 159 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.3 0.0 0.0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 

====== ====~= ==~=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0 . 2 0.1 0.1 0.0 0 . 0 0.0 0 . 0 0. 0 
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FIRM USE 

PNW HIGH LOADS 

.***.**.******* ••••• **********************************.******* •• *.***************************** •• ********.************** •••• ******. 
BPAHYSUM Summary 

Bas e Study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*******.*.**************.*******.****.***************.**** •••••• ** ****.********** ••• ** ••• **** ••• * ••••• ** •• ****** ••• ***.******.***** 

Grand Coulee Res E1ev (feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
200 6 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

1289.1 
1289.2 
1288.7 
1288.8 
1288.8 
1288.7 
1288 .7 
1288.9 
1289.0 
1288.8 
1288.9 
1289 . 2 
1289 .0 
1289.3 
1289.4 
1289.2 
1289.3 
1289.5 
1289.6 
1289.4 

OCT 

1288.9 
1289.1 
1288.6 
1288.7 
1288.9 
1288.6 
1288.7 
1288.8 
1289.0 
1288.8 
1289.0 
1289.3 
1289.1 
1289.2 
1289.2 
1289.3 
1289. 4 
1289.4 
1289.6 
1289.3 

NOV 

1288.9 
1289.0 
1288.7 
1288.7 
1288.9 
1288.6 
1288 . 7 
1288.7 
1288.9 
1288.7 
1288.6 
1289 . 1 
1288.9 
1289.0 
1288.9 
1289.1 
1289.1 
1289.1 
1289.3 
1289.1 

DEC 

1288.2 
1288.3 
1288.1 
1288.0 
1288.1 
1287.8 
1288.1 
1288.1 
1288.1 
1288.2 
1287.8 
128S.4 
1288 . 4 
1288.4 
1288.3 
1288.6 
1288 . 5 
1288.5 
1288.6 
1288.3 

JAN 

1288.0 
1287.6 
1287.0 
1285.2 
1288.0 
1285.5 
1288.0 
1287.5 
1286.9 
1287.6 
1283.7 
1288.1 
1287.9 
1287.3 
1287.7 
1288.1 
1288.1 
1287.8 
1288.1 
1286.1 

FEB 

1288.0 
1287.4 
1285.7 
1283.2 
1288 . 0 
1284.0 
1288.0 
1287.0 
1285.9 
1287.4 
1281.0 
1288.1 
1287.8 
1286.4 
1287.5 
1288.0 
1288.0 
1287.7 
1288.0 
1283.4 

MAR 

1280.8 
1279.8 
1275.7 
1275.3 
1280 .9 
1273.5 
1279.8 
1278.2 
1278.3 
1278.8 
1273.8 
1282.4 
1281.7 
1279.6 
1279.8 
1282.5 
1282.3 
1282.0 
1283.2 
1276.9 

AP1 

128 4.6 
1284.2 
1278.4 
1278.7 
1284.7 
1277.0 
1283.5 
1282.0 
1282 .9 
1281.6 
1277.3 
1285.8 
1285.2 
1283.0 
1283.2 
1285. 4 
1286.0 
1285.6 
1286 .1 
1279.8 

AP2 

1285.0 
1285.1 
1277.8 
1279.7 
1285.0 
1276.4 
1283.4 
1282.2 
1282.9 
1281. 7 
1277.3 
1286.4 
1284.8 
1283.1 
1283.2 
1286.4 
1286.5 
1285.1 
1287.2 
1279.1 

MAY 

1262.4 
1264.7 
1256 . 7 
1260 . 2 
1261.0 
1255.9 
1260.6 
1261.5 
1264.8 
1256.4 
1266.4 
1267.3 
1265.3 
1267.8 
1264.5 
1263.8 
1265.3 
1266.2 
1266.6 
1257.4 

JUN 

1284.1 
1282.6 
1279.5 
1282.7 
1281.8 
1281.2 
1282.6 
1282.2 
1281.6 
1277.0 
1281.2 
1281.5 
1282.5 
1282.8 
1283.5 
1282.8 
1282.8 
1284.4 
1282.5 
1281.2 

JUL 

1289.6 
1289.6 
1288.1 
1289.6 
1289.3 
1288.4 
1289.7 
1289.6 
1289.0 
1288.3 
1289.4 
1289.5 
1289.7 
1289.7 
1289.7 
1289.7 
1289.6 
1289.6 
1289.7 
1287.3 

AG1 

1290.0 
1290.0 
1288.2 
1290.0 
1289.6 
1288.6 
1290.0 
1289 .8 
1289.4 
1288.5 
1289.7 
1289.9 
1289.9 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1289.0 

AG2 

1290.0 
1290.0 
1288.1 
1290.0 
1289.6 
1288.6 
1290.0 
1289.7 
1289.5 
1288.6 
1289 . 7 
1290.0 
1289.9 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1289.2 

ANN 
AVG 

1285.3 
1285.2 
1282.7 
1283.3 
1284.9 
1282.3 
1284 . 7 
1284.4 
1284.5 
1283.4 
1283.1 
1285.8 
1285.4 
1285.2 
1285.1 
1285.6 
1285.7 
1285.8 
1286.1 
1283 .1 

AVERAGE 1289 . 1 1289 .0 1288.9 1288.2 1287.2 1286.5 1279.2 1282.7 1282.9 1262.9 1282.1 1289.3 1289.6 1289.6 1284.6 



FIR~~ USE 

P~JW HIGH LOADS 

********************************************************************************************************************************** 
BPARYSUM Summary 

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Differenc e Of 
Grand Coulee Res Elev (feet) 
------------------------------

ANN 

YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -0.4 -0.4 -0.3 -0.2 0.0 0.0 -0.9 -0.5 -1.5 -1.5 -0.4 -0.1 0.0 0.0 -0.5 
1990 27 -0.1 -0.1 -0.1 -0.2 0.0 -0.1 0.1 0.2 0.3 -0.2 0.5 0.0 0.0 0.0 0.0 
1991 26 0.0 0.0 0 . 0 -0.1 -0.2 -0.3 1.2 1.6 1.3 0.2 1.9 0.7 0.8 0.8 0.5 
1992 18 0.0 0.0 0.0 0.0 1.0 1.1 1.1 1.6 1.0 1.2 1.4 -0.1 0.0 0.0 0.6 
1993 21 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.3 0.3 0.6 0.0 1.4 0.3 0.4 0.4 0.2 
1994 30 0.0 0.0 0.0 0.1 1.2 1.3 2.6 3.0 2.4 0.8 1.2 0.4 0.6 0.6 0.9 
1995 31 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.3 0.4 0.0 1.1 -0.1 0 . 0 0.0 0.2 

3: 1996 29 0.0 0.0 0.0 0.0 0.5 1.0 1.6 2.0 1.9 0.6 1.2 0.0 0.2 0.2 0.6 
1997 29 0.0 0.0 0.0 -0.1 0.6 1.0 1.2 1.3 1.1 -0.2 0.7 0.0 0.1 0.1 0.4 

N 1998 23 0.0 0.0 0.0 -0.1 0.3 0.5 0.9 0.9 1.0 0.2 2.0 0.6 0.7 0.8 0.5 
I 

...... 1999 33 0.1 0.1 0.3 0.4 1.8 1.8 1.8 1.7 1.4 -1.7 0.9 0 .0 0.1 0.1 0.6 
N 2000 27 0.0 0.0 0.0 -0.2 0.0 0.0 -0.5 0.0 0.0 -0.8 1.0 0.0 0.1 0.0 0.0 

2001 31 0.0 0.0 0.0 0.0 0.2 0.3 0.0 -0.2 0.1 -0.8 0.9 -0.1 0.1 0.1 0.1 
2002 25 0.0 0.1 0.0 -0.1 0.5 0.8 0.4 0.9 1.1 -0.5 0.6 -0.1 0.0 0.0 0.2 
2003 23 0.0 0.1 0.1 0.1 0.3 0.5 1.0 1.0 0.9 -0.3 1.0 -0.1 0.0 0.0 0.3 
2004 24 0.0 -0.1 0.0 -0.2 0.0 0.0 -0.5 -0.1 -0.1 -1.3 0 .8 0.0 0.0 0.0 -0.1 
2005 30 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -0.2 0.0 -0.4 1.2 -0.2 0.0 0.0 0.0 
2006 32 0.0 0.0 0.0 0.0 0.3 0.4 -0.1 0.1 0.3 -0 .7 0.4 0.0 0.0 0.0 .0.0 
2007 23 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.2 0.0 -1.1 1.4 -0.2 0.0 0.0 0.0 
2008 26 0.1 0.0 0.1 0.1 0.7 2.0 0.7 1.0 1.1 0.0 1.9 0.5 0.0 -0.1 0.6 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ===~== 

AVERAGE 0.0 0.0 0.0 0.0 0.4 0.5 0.6 0.7 0.7 -0.4 1.0 0.1 0.1 0.1 0.3 
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FIRM LISE 

PNW HIGH LOADS 

••••••••••••• *** •• ****** ••• *** •••• ***** ••••• *****.** •• *** • ••• • ** •••••••••• *** •• *** •••• ** •• ** ••• ***.** •••• ** •• ** •••• ***** ••••••••••• 
BPAHYSUM Summary 

Base Study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date : 22-JUN-89 17:16 : 29 
Number of Games: 200 
Average Over Typical Water Yea rs (Mid 80 Percent) 
••• **** ••••••••••• ** ••••••••••••••• ** •••••• ****** ••••••••• **** •••••••• *** •••••••• * ••• * ••••••••••• ** ••••••••• ********.********** •••• 

Dworshak Res E1ev (feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
154 
148 
155 
155 
149 
151 
152 
157 
163 
146 
151 
145 
155 
159 

SEP 

1583.0 
1575.3 
1574.3 
1571.5 
1573.9 
1571.8 
1565.2 
1566.1 
1568.6 
1570.4 
1569.7 
1568.9 
1571.7 
1571.9 
1575.0 
1575.3 
1576.7 
1572.5 
1574.6 
1578.1 

OCT 

1578.5 
1571.9 
1570.5 
1568.1 
1570.5 
1568.6 
1562.7 
1563.2 
1565.6 
1567.5 
1566.2 
1566.0 
1568.8 
1568.4 
1571.7 
1571.9 
1573.1 
1569.3 
1571.2 
1574.5 

NOV 

1564.7 
1561.4 
1559.7 
1557.4 
1560.0 
1559.0 
1554.6 
1555.5 
1556.8 
1558.4 
1556.8 
1557.0 
1560 .0 
1558.2 
1560.9 
1561.6 
1562.5 
1559.3 
1561.4 
1563.7 

DEC 

1554.8 
1553.1 
1551.4 
1548.5 
1551.2 
1550.4 
1546.8 
1548.6 
1547.5 
1549.1 
1547.3 
1548.5 
1550.2 
1546.6 
1550.5 
1550.4 
1552.0 
1549.1 
1549.8 
1552.9 

JAN 

1532.0 
1530.1 
1530.0 
1527.3 
1528.9 
1528.4 
1526.7 
1528.3 
1526.9 
1527.6 
1525.9 
1528.7 
1529.3 
1527.8 
1528.3 
1528.5 
1528.7 
1529.0 
1529.0 
1531.5 

FEB 

1506.6 
1505.9 
1506.4 
1503.7 
1506.0 
1504.6 
1504.7 
1504.0 
1504.7 
1506.4 
1501.7 
1505.6 
1504.9 
1507.2 
1504.5 
1505.4 
1503.6 
1505.1 
1506.9 
1507.7 

MAR 

1502.4 
1500.8 
1503.3 
1503.6 
1502.8 
1502.8 
1503.0 
1503.4 
1503.4 
1504.2 
1502.2 
1505.2 
1503.4 
1503.7 
1503.7 
1502.4 
1501.4 
1504.1 
1502.3 
1502.2 

API 

1496.7 
1498.6 
1497.9 
1501.6 
1500.4 
1497.5 
1500.2 
1498.6 
1500.2 
1504.0 
1496. 7 
1501.4 
1500.9 
1501.4 
1498.8 
1501 . 3 
1501.4 
1497.9 
1501.0 
1499.7 

AP2 

1510.6 
1510.2 
1515.9 
1514 .2 
1514 . 2 
1509.2 
1508.8 
1508.7 
1513 .7 
1516.3 
1508.4 
1515.2 
1513.0 
1515 . 8 
1510.8 
1514.9 
1510.7 
1510.0 
1514.2 
1515 . 0 

MAY 

1568.1 
1567.4 
1569 . 4 
1568.2 
1568.6 
1567.7 
1567.3 
1565.9 
1564.7 
1568.5 
1565.3 
1566 .9 
1568.9 
1568.2 
1568.2 
1570.2 
1568 . 5 
1568 . 4 
1566.6 
1564.8 

JUN 

1594 . 1 
1594.8 
1594.2 
1593.1 
1593 . 7 
1594.3 
1594.9 
1593.5 
1593.1 
1593.2 
1594.3 
1592.6 
1594 .4 
1594.6 
1593.5 
1594.1 
1595.6 
1594.1 
1594.3 
1593.8 

JUL 

1596.3 
1597.1 
1596.5 
1595.7 
1596.0 
1596.1 
1596.9 
1595.8 
1595.0 
1595.9 
1596.4 
1594.9 
1597.0 
1596 .6 
1596 . 2 
1597.0 
1598.1 
1596.2 
1596.0 
1595.7 

AG1 

1595.8 
1596.6 
1595.5 
1594.5 
1592.8 
1592.9 
1593 . 1 
1593.1 
1593 . 3 
1593.8 
1595.2 
1593.9 
1595.8 
1595.3 
1594 . 9 
1595.9 
1596.9 
1595.5 
1595.0 
1595.5 

AG2 

1595.1 
1596.1 
1594 . 0 
1592 . 8 
1588 . 7 
1588.5 
1588.0 
1589.4 
1591.3 
1591.2 
1593.7 
1592.6 
1594 . 3 
1594 . 0 
1593.2 
1594 . 7 
1595.5 
1594.6 
1593.8 
1595.3 

ANN 
AVG 

1557.2 
1555.3 
1555.5 
1553.7 
1554.5 
1553.4 
1551.6 
1551.9 
1552.6 
1554.1 
1552.3 
1553.5 
1554.7 
1554.4 
1554.7 
1555.5 
1555.5 
1554.3 
1555 . 0 
1556.3 

AVERAGE 1572.7 1569.4 1559.5 1549.9 1528 .7 1505.3 1503.0 1499.8 1512 .5 1567.6 1594.0 1596.3 1594.8 1592.8 1554.3 



3: 

N 
I 

I-' 
..". 

FIRM USE 

PNW HIGH LOADS 

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

Base s t udy: FMXBANHL: NTS : TE3AC : 1.0 MAF 
Incr Study: IMXA2NHL: NTS : TE3AC : 2.5 MAF 
Difference = (Incr study) (Base study) 
Number of Games: 200 

BPAHYSUM Summary 
PNW HIGH LOAD 
FIRM USE : NWHILD 

Date: 
Date : 

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

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

Difference Of 
Dworshak Res Elev (feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
154 
148 
155 
155 
149 
151 
152 
157 
163 
146 
151 
145 
155 
159 

SEP 

-3.9 
-0.8 
1.1 
0.8 
0.7 
2.1 
2.2 
2.8 
2.5 
1.6 
1.7 
1.9 
2.2 
2.3 
1.8 
2.0 
1.6 
2.9 
2.5 
1.4 

OCT 

-3.8 
-0.5 
1.0 
0.8 
0.7 
2.1 
2.1 
2.7 
2.4 
1.6 
1.8 
1.7 
2.2 
2.2 
1.7 
2.0 
1.6 
2.8 
2.4 
1.3 

NOV 

-2.6 
-0.7 

0.4 
0.3 
0.2 
0.8 
1.2 
1.6 
1.5 
0.9 
1.1 
1.2 
1.4 
1.8 
1.0 
1.1 
1.1 
2.1 
2.0 
1.0 

DEC 

-2.2 
-0.5 
0.1 
0.0 

-0.4 
0.4 
0.7 
0.9 
1.2 
0.8 
1.3 
1.3 
2.1 
2.2 
1.4 
1.8 
1.3 
1.9 
2 .3 
1.1 

JAN 

-1.3 
-0.2 
0.1 

-0.2 
-0.2 
0.4 
0.3 
0.4 
1.3 
0.4 
1.0 
0.5 
1.4 
1.6 
1.0 
1.1 
0.9 
1.0 
1.3 
0.6 

FEB 

- 0.4 
-0.1 
0.3 

-0.3 
-0.5 
0.0 

-0.3 
-0.2 
0.7 

-0.3 
0.5 
0.2 
0.8 
0.8 
0.5 
0.8 
1.0 
0.4 
0.5 
0.3 

MAR 

-1.0 
-0.2 
0.2 
0.0 

-0.4 
0.1 

-0.2 
-0.4 
0.6 

-0.1 
0.2 
0.1 
0.7 
0.7 
0.5 
0.4 
1.0 
0.5 
0.6 
0.3 

API 

-0.1 
0.0 
0.2 
0.2 

-0.1 
0.3 

-0.2 
-0.5 
0.4 
0.0 
0.5 
0.0 
0.4 
0.3 
0.3 
0.2 
0.8 
0.5 
0.3 
0 . 3 

AP2 

0.0 
0.0 
0.2 
0.1 
0.0 
0.3 

-0.1 
-0.1 
0.4 
0.0 
0.4 
0.0 
0.3 
0.1 
0.3 

-0.1 
0.4 
0.4 
0.1 
0.3 

MAY 

0.1 
0.1 
0.0 
0.1 
0.1 
0.4 
0.2 
0.2 
0.4 
0.1 
0.2 
0.0 
0.0 
0.2 
0.1 

-0.1 
0.3 
0.0 
0.0 
0.0 

JUN 

0.0 
0.0 
0.0 
0.3 
0.1 
0.1 
0.0 
0.0 
0.2 
0.1 
0.0 
0.1 
0.0 
0.2 
0.1 
0.0 
0.1 
0.0 
0.0 
0.1 

JUL 

0.0 
0.0 
0.0 
0.2 

-0.1 
0.0 
0.1 
0.0 
0.1 
0.0 
0.0 
0.1 
0.0 
0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 

AG1 

0.0 
0.2 

-0.2 
-0.1 
0.7 
0.6 
0.8 
0.6 
0.5 
0.5 
0.3 
0.4 
0.4 
0.7 
0.5 
0.3 
0.5 
0.2 
0.3 
0 .1 

AG2 

0.0 
0.3 

-0.3 
-0.2 
2.0 
1.4 
1.9 
1.5 
0.9 
1.2 
0.6 
0.8 
0.8 
1.0 
0.9 
0.4 
0.9 
0.4 
0.6 
0.1 

ANN 
AVG 

-1.3 
-0.2 
0.3 
0.2 
0.2 
0.7 
0.7 
0.8 
1.0 
0.5 
0.7 
0.7 
1.0 
1.1 
0.8 
0.8 
0.9 
1.0 
1.0 
0.6 

==~=~= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.5 1.4 0.9 0.9 0.6 0.2 0.2 0.2 0.2 0.1 0.1 0.0 0.4 0.8 0.6 



3: 

N 
I 

(J1 

FIR~~ USE 

PNW HIGH LOADS 

***** ••• *******************************************.*.****.******.*****************.*************************** ••••••• ************* 
BPAHYSUM Summary 

Base Study: FMXBANHL NTS TE3AC 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
**.******.******* ••• •• •••• ** ••• ***** •••••••••• **.**********.***************************** •• *** ••• * ••• ******* •• *** ••••••• *** •• * •• * •• 

Dworshak Res E1ev (feet) 

YEAR I NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

1582 . 7 
1576.6 
1562.8 
1573.8 
1572.3 
1563.2 
1572.1 
1569.1 
1570.7 
1561.4 
1567.8 
1574 . 5 
1568 .6 
1574 . 8 
1575.8 
1574.6 
1572.9 
1575.9 
1578 . 0 
1568.2 

OCT 

1578.1 
1572.5 
1558.9 
1569.5 
1568.3 
1559 . 1 
1568.3 
1565.4 
1566.9 
1557.3 
1563.7 
1570.8 
1564.7 
1570.4 
1571.9 
1570.6 
1569.0 
1571.8 
1574.0 
1564.1 

NOV 

1561.5 
1558 . 3 
1547.2 
1554.9 
1555.7 
1546.0 
1554.0 
1552.1 
1553.5 
1545.6 
1550.1 
1557.2 
1552.5 
1554.9 
1557.4 
1557.7 
1555 . 7 
1556 . 8 
1559.4 
1550.8 

DEC 

1548.7 
1547.6 
1534.1 
1539.7 
1547.0 
1529.1 
1539.2 
1537.6 
1541.4 
1533.0 
1536.2 
1543.2 
1538.5 
1537.7 
1538.5 
1545 . 5 
1542.6 
1543.1 
1545.1 
153 6.3 

JAN 

1536.0 
1534.4 
1520.2 
1525.7 
1536.3 
1507.3 
1524.9 
1523.4 
1526.8 
1520.1 
1522.4 
1533.7 
1525.3 
1524.4 
1526.1 
1535.5 
1533.0 
1526.0 
1534.6 
1521.8 

FEB 

1523.2 
1524.9 
1505.2 
1512.5 
1522.4 
1493.9 
1510.5 
1508.4 
1518.7 
1506.8 
1515.8 
1523.2 
1514.4 
1513.9 
1514.6 
1525.7 
1522.7 
1517.2 
1523.3 
1509.9 

MAR 

1523.8 
1528.1 
1504.1 
1514.1 
1524.6 
1495.8 
1509.8 
1511.4 
1523.1 
1505.7 
1520.3 
1525.8 
1517.2 
1518.8 
1514.4 
1527.5 
1526.5 
1521.3 
1529.1 
1512.4 

AP1 

1532.3 
1535.5 
1511.6 
1521.9 
1530. 4 
1504.0 
1520.6 
1520.2 
1531.4 
1513.1 
1529.9 
1535.2 
1527.5 
1527.3 
1524.8 
1534.6 
1536.5 
1530.4 
1538.3 
1518.3 

AP2 

1544.3 
1545.9 
1523.0 
1531.8 
1540 .4 
1517.8 
1534.4 
1531.0 
1541.5 
1524.6 
1539.3 
1545.1 
1539.1 
1537.4 
1536.3 
1544.8 
1546.9 
1542.7 
1548.0 
1529.1 

MAY 

1550.5 
1549.4 
1531.2 
1541.8 
1544.0 
1527.7 
1539.3 
1537.7 
1544 . 6 
1530.4 
1543.3 
1547.8 
1543.1 
1543.3 
1542.5 
1549.0 
1549.6 
1548.7 
1551.8 
1537.7 

JUN 

1550.0 
1541.5 
1533.7 
1539.2 
1538.8 
1532.4 
1537.9 
1537.2 
1539.5 
1524.8 
1539.9 
1538.8 
1541.5 
1544.1 
1544.6 
1548.0 
1545.6 
1554 . 6 
1547.8 
1542.9 

JUL 

1538.4 
1526.6 
1524.0 
1525.3 
1523.1 
1523.3 
1525.6 
1525 . 3 
1522.8 
1509.5 
1524.6 
1521.8 
1527.6 
1531.7 
1531.4 
1534.4 
1530.6 
1546.8 
1538.4 
1535.6 

AG1 

1533.6 
1521.2 
1519.3 
1519.3 
1517.1 
1515.7 
1518.6 
1516.3 
1517.6 
1505.8 
1519.5 
1517.6 
1523.8 
1526.0 
1525.7 
1529.7 
1526.9 
1540.8 
1533.9 
1531 . 7 

AG2 

1530.2 
1516.8 
1515.0 
1514.8 
1512.5 
1510.2 
1513.2 
1510.2 
1514.4 
1503.2 
1515.9 
1515.1 
1522.1 
1523.2 
1523.1 
1526.6 
1525.4 
1537.7 
1531.7 
1531.1 

ANN 
AVG 

1547.3 
1543.5 
1529 . 9 
1536.9 
1540.4 
1525.5 
1535.8 
1534.1 
1538.7 
1526.9 
1536.6 
1541.4 
1537.9 
1539.5 
1539.7 
1545.0 
1543.4 
1545.2 
1546.8 
1536.7 

AVERAGE 1571 .6 1567.6 1553.9 1540.0 1526.6 1515.2 1517.6 1526 . 2 1537.2 1542.7 1541.2 1528.5 1523.1 1519.7 1538.5 



FIRM USE 

PNW HIGH LOADS 

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

Base Study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr Study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Iner study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Dworshak Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -5.7 -6.0 -4.7 -6.5 -7.3 -8.4 -8.8 -7.0 -5.6 -5.7 -3.7 -1.2 -3.7 -4.2 -5.7 
1990 27 -0.5 -0.5 -0.6 0.4 1.6 2.1 2.4 1.7 1.9 1.9 4.8 6.5 5.5 6.2 2.2 
1991 26 2.4 2.6 1.9 3.0 6.1 6.2 5.9 5.6 5.7 5.6 7.7 8.9 8.5 7.8 5.3 
1992 18 1.2 1.2 1.1 2.5 4.7 4.9 4.5 4.1 4.9 4.5 9.3 11.7 8.2 6.1 4.7 
1993 21 -0.1 0.2 0.4 0.6 2.1 3.1 3.6 3.4 3.2 3.2 7.7 12.5 9.5 8.5 3.8 
1994 30 3.2 3.4 3.2 3.8 8.9 7.0 6.1 6.3 6.2 5.6 8.2 11.1 9.4 7.3 6.2 
1995 31 2.2 2.3 2.4 3.9 5.3 4.6 5.6 4.2 3.2 3.0 7.2 11.9 10.0 8.6 5.0 

3: 1996 29 3.8 3.9 3.2 4.3 5.2 5.4 4.9 4.8 5.8 5.5 8.5 13.8 12.7 11.3 6.3 
1997 29 2 . 2 2.3 1.9 2.1 3.8 2.4 2.3 2.0 2.0 1.8 4.9 9.2 7.4 7.3 3.5 N 
1998 23 3.8 4.0 3.5 4.8 5.2 4.1 5.2 4.0 4.8 4.6 4.7 8.3 8.6 8.2 5.1 I 

f-> 1999 33 3.1 3.2 2.8 3.7 3.0 2.8 2.6 2.2 2.9 2.8 3.9 8.1 7.4 8.0 3.9 
0\ 2000 27 2.5 2.5 2.0 2.7 1.6 2.2 2.9 1.9 1.9 2.0 4.2 9.3 8.5 8.9 3.6 

2001 31 2.6 2.7 2.6 3.9 6.0 5.0 4.7 3.5 2.9 2.7 5.0 10.1 10.2 9.8 4.9 
2002 25 2.0 2.2 2.0 3.3 3.4 3.6 3.4 2.9 2.8 2.6 4.7 9.9 9.0 9.2 4.1 
2003 23 2.5 2.4 2.5 3.2 4.1 4.8 6.4 4.7 3.9 3.9 5.7 8.9 9.4 9.7 4.8 
2004 24 1.4 1.4 1.0 2.3 1.7 0.1 1.0 0.6 0.5 0.3 3.7 9.5 9.8 10.5 2.8 
2005 30 2.5 2.4 2.9 3.7 3.5 3.5 3.8 2.4 2.0 2.1 5.3 10.9 10.9 10.7 4.4 
2006 32 2.0 1.9 2.0 1.7 4.2 3.5 4.3 3.6 2.7 2.6 4.1 7.0 10.1 10.8 3.9 
2007 23 1.9 1.9 2.0 2.7 1.5 2.6 2.2 2.0 2.0 2.2 5.0 8.6 9.5 9.4 3.5 
2008 26 3.3 3.3 2.9 3.6 4.2 3.2 3.6 3.4 3.5 3.2 4.0 7.8 7.8 7.5 4.2 

====== ====== ====== ====-=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.9 1.9 1.8 2.6 3.6 3.2 3.4 2.8 2.9 2.7 5.2 9.1 8.5 8 .2 3.9 



FIR ~1 USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF : PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
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 68 76 77 101 103 87 87 84 94 134 74 61 71 78 86 
1990 27 78 82 82 103 110 87 92 94 101 134 78 61 71 81 90 
1991 26 75 77 79 99 105 89 88 82 93 132 77 67 81 83 88 
1992 18 81 82 80 101 104 89 86 85 93 132 76 62 76 82 88 
1993 21 79 80 78 101 104 91 90 91 99 134 72 63 77 82 89 
1994 30 67 75 80 101 106 89 85 85 92 132 73 66 80 84 87 
1995 31 68 74 78 98 107 87 87 85 94 134 74 67 82 86 87 
1996 29 67 74 78 101 107 89 89 90 97 134 74 62 84 89 88 
1997 29 66 74 78 102 107 86 89 89 98 133 81 68 75 79 88 

3: 1998 23 64 70 76 100 103 87 86 84 93 134 86 67 82 80 87 
1999 33 6 9 73 80 102 104 86 84 85 90 129 83 64 73 79 87 

N 
2000 27 66 71 78 104 104 86 87 87 91 134 87 63 69 76 87 

I 
t--' 2001 31 68 69 76 100 104 86 82 83 89 134 81 64 68 73 85 
-J 

2002 25 66 74 80 105 102 88 85 87 92 133 84 63 68 75 87 
2003 23 64 73 82 105 101 86 86 85 92 136 77 67 73 76 87 
2004 24 65 71 76 101 103 86 86 87 90 136 75 63 66 72 85 
2005 30 66 71 78 104 104 87 84 87 91 137 79 62 66 73 86 
2006 32 63 70 78 105 102 87 84 86 90 138 76 63 62 72 85 
2007 23 64 68 76 106 104 88 81 87 89 143 77 60 63 73 85 
2008 26 60 68 78 107 104 93 79 84 89 150 73 57 65 67 85 

====== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 68 73 78 102 104 88 86 86 93 135 78 64 73 78 87 



FIR t~ USE 

PN~J HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

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

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

:s 1995 154 3 2 2 0 -1 -1 -1 -2 -1 -2 1 -2 0 1 0 
N 1996 148 3 3 2 1 -1 -1 -1 0 -1 -2 0 -2 1 1 0 
I 1997 155 3 1 2 0 -3 -3 -2 -1 -1 -2 -1 -2 1 1 -1 

>-' 1998 155 4 3 2 0 -1 -2 -2 -2 -1 -3 0 -2 2 2 0 CO 
1999 149 4 2 1 0 -2 -3 -1 -1 0 -2 -1 -3 1 1 0 
2000 151 5 2 1 -1 -3 -4 -2 -2 -1 -2 -1 -2 1 1 -1 
2001 152 5 3 1 -2 -2 -3 0 0 0 -2 0 -1 2 3 0 
2002 157 5 2 2 -1 -1 -2 0 -1 -1 -2 0 -1 2 2 0 
2003 163 4 1 1 -1 -3 -4 -2 -1 0 -3 -1 -2 2 2 -1 
2004 146 5 1 2 -1 -3 -4 -3 -1 0 -2 -1 -1 2 2 0 
2005 151 5 2 1 0 -2 -3 -2 0 1 -2 0 -1 2 1 0 
2006 145 5 2 1 0 -2 -3 -1 0 1 -2 0 -1 1 1 0 
2007 155 4 1 0 0 -2 -3 0 0 0 0 -1 -2 1 1 0 
2008 159 4 1 0 0 -2 -3 -1 -1 0 1 -1 -4 0 0 0 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 2 1 1 0 -1 -1 -1 -1 0 -1 0 -1 1 1 0 



· FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF : PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
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 
------ ----
198 9 25 68 76 77 101 103 87 87 84 94 134 74 61 71 78 86 
1990 27 78 82 82 103 110 87 92 94 101 134 78 61 71 81 90 
1991 26 75 77 79 99 105 89 88 82 93 132 77 67 81 83 88 
1992 18 81 82 80 101 104 89 86 85 93 132 76 62 76 82 88 
1993 21 79 80 78 101 104 91 90 91 99 134 72 63 77 82 89 
1994 30 67 75 80 101 106 89 85 85 92 132 73 66 80 84 87 
1995 31 68 74 78 98 107 87 87 85 94 134 74 67 82 86 87 
1996 29 67 74 78 101 107 89 89 90 97 134 74 62 84 89 88 

3: 1997 29 66 74 78 102 107 86 89 89 98 133 81 68 75 79 88 
1998 23 64 70 76 100 103 87 86 84 93 134 86 67 82 80 87 

N 1999 33 69 73 80 102 104 86 84 85 90 129 83 64 73 79 87 
I 

I-' 2000 27 66 71 78 104 104 86 87 87 91 134 87 63 69 76 87 
'-0 2001 31 68 69 76 100 104 86 82 83 89 134 81 64 68 73 85 

2002 25 66 74 80 105 102 88 85 87 92 133 84 63 68 75 87 
2003 23 64 73 82 105 101 86 86 85 92 136 77 67 73 76 87 
2004 24 65 71 76 101 103 86 86 87 90 136 75 63 66 72 85 
2005 30 66 71 78 104 104 87 84 87 91 137 79 62 66 73 86 
2006 32 63 70 78 105 102 87 84 86 90 138 76 63 62 72 85 
2007 23 64 68 76 106 104 88 81 87 89 143 77 60 63 73 85 
2008 26 60 68 78 107 104 93 79 84 89 150 73 57 65 67 85 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 68 73 78 102 104 88 86 86 93 135 78 64 73 78 87 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Differenc e Of 
Priest Rapids Discharge (kcfs) 
------------------------------

ANN 

YEAR I NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
---- - -----
1989 25 1 0 1 -5 -3 0 0 2 1 0 0 1 -1 1 0 
1990 27 -6 -2 1 4 2 6 2 2 3 0 3 1 0 -1 1 
1991 26 -2 0 0 1 3 2 0 0 2 0 0 0 -1 0 0 
1992 18 -6 -4 1 4 5 5 3 1 3 0 1 1 -1 2 1 
1993 21 -5 -2 1 2 3 2 0 -1 2 0 1 0 -2 1 0 
1994 30 5 2 2 1 3 3 0 0 2 1 2 1 -2 0 2 

:s 1995 31 5 3 3 2 2 2 1 1 2 0 0 0 -2 1 2 
1996 29 5 4 4 3 2 2 1 1 3 0 0 1 -4 -1 2 

N 1997 29 4 3 3 2 2 1 0 1 1 1 -1 0 -2 1 1 
I 

N 1998 23 5 5 3 1 3 2 0 0 2 0 0 1 -3 0 2 
0 1999 33 5 3 1 0 5 4 0 5 4 2 1 2 -2 1 2 

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

====== ====== =====2:: ====== ====== ====== ====== =-====== ====== ====== ====== ======:= ====== ====== ====== 
AVERAGE 3 2 2 1 3 3 1 1 2 1 1 1 -2 1 2 



FIRM USE 

PNW HIGH LOADS 

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

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

Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 

Difference = (Incr study) - (Base study) 
Number of Games: 200 
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 1 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 0 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 0 0 0 -1 -1 0 
1994 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3! 1995 154 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 
1996 148 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 

N 1997 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 

N 1998 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I-' 1999 149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

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

==1=1:=== ====== ====== ======= ====== ==1::=== ====== ====== ====:I:::l:= ====== ====== ====== ====== ====== ======= 
AVERAGE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr Study) - (Base study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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

ANN 

YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----- -----
1989 25 2 0 0 0 0 0 0 -1 0 0 0 0 1 0 0 
1990 27 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 
1991 26 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 
1992 18 0 0 0 -1 -1 0 0 0 0 0 -1 0 2 1 0 
1993 21 0 0 0 0 0 0 0 0 0 0 -1 -1 2 0 0 
1994 30 0 0 0 0 -1 1 0 0 0 0 -1 -1 1 1 0 

3: 1995 31 0 0 0 0 0 0 0 0 0 0 -1 - 1 1 1 0 
1996 29 0 0 0 0 0 0 0 0 0 0 -1 -1 1 1 0 

I\.J 1997 29 0 0 0 0 -1 0 0 0 0 0 -1 -1 1 0 0 
I 

0 0 0 0 1 0 0 0 0 0 -1 I\.J 1998 23 0 0 0 0 
I\.J 1999 33 0 0 0 0 0 0 0 0 -1 0 0 -1 0 0 0 

2000 27 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 
2001 31 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 0 
2002 25 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 
2003 23 0 0 0 0 0 0 0 1 1 0 0 -1 0 0 0 
2004 24 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 0 
2005 30 0 0 0 0 0 0 0 0 0 -1 0 -1 0 0 0 
2006 32 0 0 0 0 0 0 0 0 0 -2 1 -1 -2 0 0 
2007 23 0 0 0 0 0 0 0 0 0 -1 1 -1 0 0 0 
2008 26 0 0 0 0 0 0 0 0 0 -1 1 -1 0 0 0 

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



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF : PNW HIGH LOAD Date: 22-JUN-B9 17:16:29 

Number of Games: 200 
Average Over Typical Water Years (Mid BO Percent) 
*************** ** ****************************************************************************************************************** 

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1~89 153 107 11B 130 165 205 209 205 202 229 261 259 193 146 114 1B3 
1990 154 111 121 131 165 209 212 204 204 240 265 255 196 150 116 1B5 
1991 154 115 121 129 165 208 211 204 203 227 262 256 195 149 11B 1B5 
1992 160 115 122 129 166 207 211 200 203 246 264 25B 195 152 11B 1B6 
1993 155 116 121 12B 163 207 210 201 20B 235 265 252 192 147 117 1B4 
1994 155 103 114 127 164 206 211 201 207 23B 267 247 1BB 146 117 1B2 
1995 154 105 116 129 164 205 20B 200 209 240 274 254 192 147 11B 1B4 
1996 14B 101 113 127 164 206 213 203 203 237 267 252 193 14B 11B 1B3 
1997 155 102 117 129 166 209 215 205 211 234 261 253 196 144 113 184 

3': 1998 155 104 117 128 167 205 209 209 222 246 269 257 196 144 113 185 
N 1999 149 104 112 123 165 213 21B 209 213 242 26B 259 202 145 114 1B6 
I 2000 151 101 117 130 173 214 220 213 223 240 270 257 194 140 112 1B7 

N 
VJ 2001 152 105 116 129 169 211 219 214 215 240 273 260 194 143 113 1B7 

2002 157 101 115 127 167 204 204 201 209 228 261 249 192 139 109 180 
2003 163 99 114 127 1 69 210 21B 212 220 245 277 252 193 143 111 186 
2004 146 100 112 125 170 210 217 211 213 238 271 261 196 141 112 186 
2005 151 102 115 124 169 211 217 212 214 243 269 264 201 142 112 187 
2006 145 99 110 127 170 210 214 208 222 249 273 250 192 143 111 185 
2007 155 103 115 129 169 20B 209 203 205 228 257 248 194 140 110 181 
200B 159 98 112 130 174 212 214 207 215 227 260 255 201 144 112 184 

==-==== ~===== ====== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 105 116 128 167 209 213 206 211 238 267 255 195 145 114 1B4 



FIR ~~ USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
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 -2 -2 1 3 -2 0 0 0 1 1 -2 -1 0 
1990 154 -4 0 1 2 1 3 1 0 1 0 1 1 -1 -1 1 
1991 154 -4 -2 1 2 0 1 1 0 1 0 1 0 -1 -1 0 
1992 160 -4 -3 0 2 1 2 2 0 2 0 2 0 0 0 0 
1993 155 -4 -3 1 1 1 1 2 1 2 0 2 0 1 1 0 
1994 155 4 2 2 2 0 1 0 -1 0 -1 2 0 1 2 1 

3: 1995 154 3 2 2 0 -1 -1 -1 -2 -2 -2 1 -2 0 0 0 
1996 148 3 3 2 1 -1 -1 -1 0 -1 -2 0 -2 0 1 0 

N 1997 155 3 1 2 0 -3 -3 -2 -1 -1 -2 -1 -2 1 1 0 
I 

N 1998 155 4 3 2 0 -1 -2 -2 -2 -1 -3 0 -2 1 2 0 
+=- 1999 149 4 2 2 0 -2 -3 -1 -1 -1 -2 -1 -3 1 1 0 

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

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ==::0:=== 
AVERAGE 2 1 1 0 -1 -1 -1 -1 0 -1 0 -1 1 1 0 



FIRM USE 

PNW HIGH LOADS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF : PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 99 110 117 142 140 131 131 132 145 211 136 100 98 101 130 
1990 27 106 116 123 147 151 133 138 144 151 212 147 101 99 106 135 
1991 26 104 109 116 138 141 131 131 131 146 207 137 104 107 105 130 
1992 18 112 115 119 141 142 129 129 137 144 209 136 101 103 106 131 
1993 21 110 114 120 142 143 135 134 140 149 211 139 103 105 107 133 
1994 30 97 107 117 141 143 132 128 132 146 210 136 105 109 108 130 
1995 31 99 106 116 140 144 132 130 132 147 210 136 106 110 110 131 
1996 29 96 107 118 143 147 133 133 141 148 212 138 101 113 113 132 
1997 29 95 107 118 145 148 132 133 136 150 211 149 109 104 103 133 
1998 23 94 102 114 139 138 128 127 133 145 208 147 105 107 101 129 

3: 1999 33 100 106 120 145 144 130 127 133 142 207 148 105 101 103 131 
N 2000 27 97 104 119 147 143 129 130 138 141 210 152 102 96 99 131 
I 2001 31 98 101 115 142 141 129 123 131 142 210 142 102 95 95 128 

N 
Vl 2002 25 96 107 121 149 143 131 129 135 143 213 149 104 98 99 132 

2003 23 93 106 120 148 138 129 129 133 145 213 138 107 101 99 130 
2004 24 95 104 117 143 141 130 129 134 141 213 140 103 93 96 129 
2005 30 96 103 119 147 143 132 128 134 142 215 143 101 93 96 130 
2006 32 91 103 118 147 142 131 129 133 141 217 138 101 90 96 129 
2007 23 94 102 117 149 144 131 123 138 138 221 139 98 91 96 129 
2008 26 88 100 117 148 141 136 123 130 142 230 135 95 92 89 128 

====== ====~== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= 
AVERAGE 98 106 118 144 143 131 129 135 144 212 141 103 100 101 131 



FIRM USE 

PNW HIGH LOI\DS 

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

Base study: FMXBANHL : NTS : TE3AC : 1.0 MAF PNW HIGH LOAD Date: 22-JUN-89 17:16:29 
Incr Study: IMXA2NHL : NTS : TE3AC : 2.5 MAF FIRM USE : NWHILD Date: 21-0CT-89 09:08:26 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
**************************************************************** ******************************************************************* 

Differenc e Of 
The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 3 0 1 -4 -3 0 1 2 0 0 -1 1 0 1 0 
1990 27 -5 -2 2 4 2 6 2 2 3 0 2 1 0 -1 1 
1991 26 -2 0 1 1 2 2 0 0 2 0 -1 0 -1 1 0 
1992 18 -6 -4 1 3 4 5 3 1 2 0 0 1 1 2 1 
1993 21 -6 -2 1 2 3 2 0 -1 2 0 0 -1 0 2 0 
1994 30 5 2 2 1 2 4 0 0 2 1 1 0 -1 1 2 
1995 31 5 4 3 2 2 2 1 1 3 0 -1 -1 -2 1 1 3: 1996 29 5 4 4 2 2 2 1 1 2 0 0 0 -3 0 2 

N 1997 29 4 3 3 2 2 2 0 1 1 1 -1 0 -1 1 1 I 
1998 23 5 5 3 1 3 2 0 0 2 0 -1 0 - 3 0 N 1 

(J'\ 1999 33 5 3 1 0 5 4 0 6 3 2 0 1 -2 1 2 
2000 27 5 4 3 1 3 1 0 0 2 0 1 1 -1 1 2 
2001 31 6 5 3 0 4 5 1 1 1 0 2 1 -2 1 2 
2002 25 6 3 3 0 5 3 1 0 2 1 2 0 -1 2 2 
2003 23 5 3 0 -2 4 2 0 0 3 1 1 1 -2 1 1 
2004 24 6 4 1 0 5 3 1 1 2 1 0 0 - 1 2 2 
2005 30 6 3 3 4 5 3 1 0 2 2 1 0 -2 1 2 
2006 32 5 3 2 3 3 3 1 1 2 3 1 0 -1 1 2 
2007 23 6 3 2 3 3 2 3 1 1 3 -1 0 -1 2 2 
2008 26 4 3 0 2 2 0 3 -1 1 1 -1 0 -2 3 1 

==:=:=== ====== =====:= ====== ====== ====== :1:::;===== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 3 2 2 1 3 3 1 1 2 1 0 0 -1 1 2 
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FIRM uSE 

SW HIGH LOADS/HIGH GAS PRICES 

••••••••••••• ** ••••••••••• ** ••••• **.** •• ** •••• ****** •• ********************.* ••• **********.********** ••• *.*.****.** ••••• ***.****** •• 

BPAHYSUM Summary 
Base Study: EMXBASHL NTS TE3AC 1.0 MAF PSW HI LOAD W/HI GAS Date: 17-JUN-89 06 :46:11 
Number of Games : 200 
Average Over Typical Water Years (Mid 80 Perc ent ) 
******* * *********** * *.***** * *.** * ******.* •••• ******.*.******** •• ******.****.*.*************** •• ***.**** •• *.* •••• **** ••••••••••••• *. 

Hungry Horse Res E1ev (feet) 

YEAR / NUM SEP 

1989 
199 0 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
200 4 
2005 
2006 
2007 
2008 

153 35 44 .8 
154 3534.1 
154 3533 .3 
160 3 528.9 
155 3534.5 
155 3533.1 
154 3521 . 7 
148 3525.7 
155 3528 .6 
155 3527.5 
149 3529. 4 
151 35 3 2 .0 
152 3 5 33 .0 
157 3531.8 
163 353 6 .1 
146 3539. 4 
151 3538.4 
145 353 4 .8 
155 3535 . 5 
159 3541. 2 

OCT 

35 4 2.6 
3532.2 
3530.6 
3526.7 
3532.1 
3530.3 
3519. 4 
3522.9 
3525 . 9 
3525.8 
3526 . 5 
3530. 2 
3531.2 
3529. 1 
3534 .4 
3536.7 
3535.8 
3532.2 
3532.9 
3539.0 

NOV 

3540.9 
3531.2 
3529.5 
3525.1 
3531.1 
3529.2 
3518.6 
3522.1 
3525.0 
3525.1 
3525.8 
3529.8 
3530.1 
3527. 4 
3533.9 
3535.6 
3534.8 
3530.9 
3532 . 0 
3538 . 7 

DEC 

3537.8 
3528.6 
3526.9 
3522.4 
3528.3 
3526.7 
3516.4 
3519.9 
3522.5 
3522.9 
3523.2 
3528.2 
3528.2 
3524.2 
3532.0 
3533.7 
3533 .1 
3528.5 
3529.8 
3537.2 

JAN FEB 

3521.1 3502.8 
3512.0 3494.6 
3511.5 3495.0 
3506.0 3489.1 
3512.0 3494.8 
3511.7 3495.0 
3502.3 3486.8 
35 05 .9 3490.3 
3506.3 3488 .6 
3507.6 3490.6 
3507.6 3489.7 
3511.6 3492.7 
3512.5 349 5.6 
3508.8 3 491. 5 
3515 .9 3498.1 
3516.83498.7 
3516 .1 3496.9 
3512.3 3494.2 
3514.3 3497.6 
3519.0 3499.9 

MAR 

3487.2 
3479.6 
34 79.9 
34 7 4.3 
34 8 0 . 3 
3479.9 
34 71. 7 
3476.0 
3472.8 
3474.6 
3473.4 
34 75 .8 
34 79 .7 
3476.8 
3481.2 
3482.0 
3481.1 
3478.7 
3482.7 
3483.1 

API 

3487.0 
3480.3 
3480.2 
347 5 .3 
34 80. 5 
3479.3 
3471.3 
3475.4 
3471.8 
34 74 .9 
3473.9 
3476.0 
3479.2 
3476.6 
3480.9 
34 81 .7 
34 81. 4 
3478.6 
3483.4 
3483.0 

AP2 

3492.0 
3486.4 
3486.6 
3481.9 
3486.4 
3485.5 
34 79 .1 
3481.9 
34 78 .1 
3481.5 
34 79. 4 
3483.2 
348 5. 0 
3482. 8 
34 86.4 
348 7.0 
3486.1 
3484.9 
3488.7 
3488.1 

MAY 

3525.5 
352 2.1 
3522.4 
3519.2 
3521.9 
3522.5 
3518.3 
3519.8 
3515.7 
3518.3 
3517 .7 
3520.0 
3520.9 
3519.5 
3522.4 
3522.5 
3521.1 
3522.2 
3522.5 
3522.3 

JUN 

3554.4 
3551.8 
3552.0 
3550.0 
3551.0 
3551.5 
3548.8 
3550.2 
3547.7 
3548 .6 
3549.7 
3550.0 
3550.9 
3549.9 
3551.2 
3551.8 
3552.2 
3551.3 
3551.8 
3552.9 

JUL 

3559. 4 
3557 .3 
3557.4 
3556.3 
3556 .4 
3557.0 
3554.4 
3556.3 
3554.0 
3554.9 
3555.6 
3555.9 
3557.4 
3555.6 
3557.0 
3557 .3 
3558 . 0 
3556.7 
3556.8 
3557.9 

AG1 

3558.5 
3556.9 
3556.5 
3555.5 
3555.0 
3555.1 
3553.5 
3555 . 1 
3553.0 
3553.8 
3554.8 
3555.4 
3556.4 
3554.5 
3556.1 
3556.2 
3557.1 
3556.0 
3555.7 
3557.5 

AG2 

3557.1 
3555.9 
3554.8 
355 4. 0 
3552.6 
3551.9 
3551 . 5 
3552.8 
3551.2 
3551.9 
3553.4 
3554.2 
355 4 .6 
3552.6 
355 4. 5 
3554 . 5 
3555.5 
3554.5 
3554.1 
3556 . 5 

ANN 
AVG 

3530.5 
3523.8 
3523.3 
3519.5 
3523.5 
3522 . 9 
3515.7 
3518.6 
3518.0 
3519.1 
3519.3 
3522.0 
3523.3 
3520.8 
3525.3 
3526.3 
3525.7 
3523.4 
3524 . 9 
3528.0 

AVERAGE 3533. 2 3530 . 8 3529 . 8 3527.5 3511.6 3494.1 3478 .5 3 478. 5 3484.6 3520.8 3550.9 3556 . 6 3555.6 3553.9 3522.7 



F I Rr~ USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base Study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Hungry Horse Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 153 -4.1 -4.5 -4.6 -4.6 -3.6 -2.7 -1.8 -1.5 -1.2 -0.6 -0.6 -0.8 -1.1 -1.6 -2.6 
1990 154 -5.0 -4.7 -4.3 -4.4 -4.2 -3.7 -2.5 -2.0 -1.3 -0.8 -0.7 -0.6 -0.5 -0.5 -2.7 
1991 154 0.4 0.5 0.6 0.6 0.9 1.0 1.5 1.7 1.1 0.6 0.4 0.3 0.4 0.4 0.7 
1992 160 -0.4 -0.4 -0.1 -0.1 -0.1 0.2 0.5 0.5 0.4 0.3 0.2 0.1 0.1 0.1 0.1 
1993 155 -0.2 -0.2 -0.2 -0.2 0.0 0.4 0.5 0.5 0.7 0.5 0.4 0.2 0.5 0.9 0.2 
1994 155 3.2 3.4 3.3 3.3 2.3 1.7 1.7 2.3 2.5 1.8 1.3 0.5 0.9 1.5 2.2 

3': 1995 154 3.3 3.4 3.4 3.4 2.7 2.1 2.4 2.9 2.9 1.9 1.3 0.8 1.2 1.7 2.4 
N 1996 148 4.6 4.7 4.7 4.7 3.8 3.4 3.0 3.2 3.0 1.9 1.4 0.8 1.2 1.8 3.2 
I 1997 155 4.2 4.3 4.2 4.0 3.4 2.7 2.4 2.7 3.1 2.1 1.6 1.1 1.4 1.8 2.9 

N 
(X) 1998 155 4.0 4.1 4.0 3.9 3.3 2.4 3.2 3.5 3.3 2.2 1.6 1.3 1.6 2.1 3.0 

1999 149 3.4 3.4 3.3 3.2 2 . 0 1.5 1.8 2.0 2.1 1.4 0.9 0.7 0.9 1.2 2.1 
2000 151 4.2 4.3 4.2 3.9 3.0 2.6 2.4 2.3 2.0 1.3 1.1 0.9 1.0 1.2 2.6 
2001 152 3.4 3.6 3.6 3.6 3.3 2.6 2.0 2.3 2.4 1.7 1.3 0.7 1.1 1.6 2.5 
2002 157 4.4 4.5 4.6 4.6 3.7 3.5 3.1 3.3 3.2 2.2 1.7 1.3 1.6 2.0 3.2 
2003 163 3.5 3.6 3.5 3.3 2.4 1.8 1.3 1.3 1.2 0.8 0.7 0.5 0.8 1.2 2.0 
2004 146 3.1 3.4 3.4 3.3 2.7 2.3 1.6 1.5 1.2 0.7 0.4 0.3 0.6 0 .9 1.9 
2005 151 3.1 3.2 3.3 3.2 2.7 2.3 1.9 1.8 1.7 1.2 0.8 0.6 1.0 1.4 2.1 
2006 145 3.6 3.6 3.5 3.3 2.6 1.7 0.9 1.0 0.7 0.5 0.3 0.2 0.4 0.7 1.8 
2007 155 2.7 2.9 2.8 2.8 2.3 1.6 1.6 1.5 1.0 0.7 0.5 0.4 0.7 1.2 1.7 
2008 159 3.1 3.3 3.2 3.0 2.4 1.9 1.3 1.3 1.3 1.0 0.7 0.5 0.6 0.7 1.9 

====== ===:=:=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 

AVERAGE 2.2 2.3 2.3 2.2 1.8 1.5 1.4 1.6 1.6 1.1 0.8 0.5 0.7 1.0 1.6 
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BPAHYSUM Summar y 

Base study: EMXBASHL NTS TE3AC 1 . 0 MAF PSW HI LOAD W/ HI GAS Date : 17-JUN-89 06:46 : 11 
Number of Game s: 200 
Average Over Low Water Years (Bottom 10 Percent) 
••••• ***** *** * •••• * •••••••• **** ••• * *** ** *** •• ** ••••••••• ** * •••••• ** •• ** •••• ** •• *** •• **** •• *** ••••• ***.**** •• ****** ••••••• *.* •••• *** 

Hungry Hor se Res Elev ( feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
199 4 
1995 
1996 
199 7 
1 998 
1999 
200 0 
2001 
200 2 
2003 
200 4 
2005 
2006 
200 7 
2008 

25 
27 
26 
1 8 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

3544.5 
3537.2 
3517 .0 
3533.5 
3532 . 2 
3522 .7 
3 530. 4 
3531.5 
3536.0 
3510.6 
3528.5 
3535.2 
3530.0 
3538.7 
3531. 2 
3542.0 
3532.0 
3538 . 1 
3542.3 
3522.7 

OCT 

3539.5 
3532.4 
3 510 .2 
3527.7 
3527.5 
3516.2 
3524.2 
3525.9 
3530.7 
3503.9 
3522.6 
3530.8 
3 52 4.3 
3533 .2 
3524.9 
3537.9 
3527.1 
35 3 3.8 
3538.0 
35 17 .6 

NOV 

3 532. 6 
3525.8 
3502.9 
3521.4 
3521.9 
3508 . 6 
35 16.8 
3519.5 
3 524. 4 
3496.4 
3515.7 
3525.2 
351 7.8 
3526.5 
3517.8 
3 533.0 
3 521.0 
3528.0 
3532.8 
3510.9 

DEC 

352 4 . 6 
3517.4 
3493.3 
3513.6 
351 4. 7 
3499.4 
3508.3 
3511.2 
3516.7 
3486.8 
3507.9 
3518.3 
3510. 0 
3518.8 
3509.8 
35 26. 5 
3513.2 
3520.9 
3526.2 
3502.4 

JAN 

3 502 .1 
3501.9 
34 70. 6 
3494.8 
3499 . 4 
347 7 . 3 
34 85 . 7 
34 91 . 7 
3500.3 
3463.1 
3492.1 
3503.5 
3 4 92.1 
3499.0 
3493.2 
3512.2 
3496.7 
3503 . 3 
3509 . 0 
3486.4 

FEB 

3480.0 
3 4 87 . 7 
3451.6 
3474.4 
3483.1 
3455.8 
346 4. 8 
3469.7 
3485.6 
34 4 0.0 
348 0 . 7 
3488.3 
3474 . 2 
3480.3 
3 4 78.3 
3499 .1 
348 2.8 
3488. 5 
3493.7 
347 0.7 

MAR 

3463.8 
34 78 .5 
3436 . 9 
3457.1 
3471.0 
3437. 4 
3448.5 
34 5 4 .7 
3474.6 
3419.0 
3474 . 7 
34 78 .3 
3458. 4 
3 464 . 6 
3466.9 
3 4 91.8 
3473.7 
3478.1 
3485.2 
3461.0 

AP1 

346 4. 0 
3482.1 
3437.0 
3455.5 
3470.3 
3434.2 
3449 . 5 
3 4 55.0 
3475.3 
3415.3 
3478.7 
3480.7 
3461.0 
3464.7 
34 70.0 
3492.1 
3477 .6 
3478.6 
3486 . 5 
3460.8 

AP 2 

34 71.0 
348 8. 7 
3444 .9 
3461.8 
3476.1 
3 442 .8 
3458.2 
3 461.6 
3481 . 7 
3421 . 5 
3485.0 
3486. 7 
3469.1 
3469.8 
3476 . 7 
3 49 7 .2 
3484.4 
3485.3 
3491.6 
3465.3 

MAY 

3503.6 
3515.7 
3484.3 
3 4 98 . 8 
3505.1 
3483.8 
3492.9 
3496 . 4 
3510 .6 
3464.5 
351 4.5 
3513 . 7 
3500.6 
3502.9 
3508 . 2 
3522 . 5 
3511.3 
3514. 4 
3518 . 6 
3500.3 

JUN 

3503.1 
3510 . 2 
3491.1 
3501.2 
3503.2 
3495.0 
3495.2 
3496 . 9 
3512 . 0 
3469.5 
3514 .9 
3507 . 8 
3500.4 
3499.0 
3512.0 
3520.1 
3510 . 5 
3522 . 9 
3514 . 5 
3507.0 

JUL 

3484 . 6 
34 88 .6 
3474.1 
3479.6 
3480.0 
3479.6 
34 76. 4 
3476.3 
3492.0 
3450.4 
3497.1 
3482.7 
3482.5 
3478.2 
3495.2 
3499.7 
3491.4 
3506.4 
3490.1 
3492.1 

AG1 

3474.1 
3475.3 
3462 . 9 
3464.9 
3466.5 
346 5.8 
3463.6 
3462.5 
3478.9 
3439.9 
3484.0 
3466.9 
3469 .8 
3463.3 
3482.6 
3484.8 
3 4 77.7 
3493 . 7 
3475.9 
3 4 80.2 

AG2 

3467.2 
3468. 0 
3454.7 
3452.8 
3453.9 
3454.9 
3453.5 
34 54.2 
3465.7 
3433.4 
3471.7 
3454.2 
3458.8 
3453.1 
34 70.7 
3468.7 
3464.2 
3480.7 
3463.2 
3470.7 

ANN 
AVG 

3501. 4 
3504.3 
3477.6 
3493 .1 
3497.3 
3481.1 
3487 .9 
3490.8 
3502.5 
3463.3 
3500.5 
3502 . 1 
3493.2 
3497.0 
3498.7 
3512.6 
3500.7 
3508 .4 
3508.8 
3492.3 

AVERAGE 3531.7 3526.3 3519.8 3511 . 9 3493.6 3 476.4 3463 . 8 3464 . 7 3471.3 3503 . 3 3504.7 3485 . 3 3472 . 2 3461.2 3 49 5.8 



FIR~1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Low water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Hungry Horse Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC J AN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -7.0 -8.2 -8.7 -9.3 -11. 4 -16.0 -23.2 -23.1 -21.9 -17.6 -13.5 -17.6 -19.4 -16.7 -14.3 
1990 27 -2.4 -2.1 -1.0 -0.7 -0.3 -2.1 -0.7 -0.8 -0 .4 -0.5 3.6 6.8 7.2 7.1 0.6 
1991 26 1.0 1.4 1.6 1.8 1.8 2.8 3.9 6.3 6.2 4.7 5.5 6.3 7.6 6.9 3.7 
1992 18 0.3 0.5 0.7 0.6 0.9 1.2 3.6 6.5 6.0 4.1 5.4 5.9 6.6 7.8 3.1 
1993 21 -2.2 -2.1 -2.0 -1.8 -1.6 -0.7 2.1 4.2 4.1 2.9 5.3 7.7 7.4 8.5 1.7 
1994 30 3.6 3.6 3.9 4.3 4.2 5.3 8.2 11.7 11.6 8.1 8.4 9.9 10.1 10.0 6.8 

:s 1995 31 4.0 4.1 4.6 5.1 7.0 9.3 12.2 14.2 14.1 10.4 11.4 13.8 14.4 13.6 9.1 
N 1996 29 4.8 5.0 5.2 5.4 5.7 7.4 9.9 11.3 11.4 8.5 10.5 13.5 14 .1 11.9 8.3 
I 1997 29 3.0 3.2 3.6 3.9 3.1 3.5 4.3 5.5 5.2 3.9 7.9 13 .0 14.4 14.3 5.7 

w 
1998 23 6.1 6.4 7.2 7.6 8.8 10.6 13.6 14.2 16.3 11.9 11.5 12.2 12.1 12.1 10.4 0 
1999 33 4.2 4.4 4.8 4.9 3.8 3.8 4.5 4.3 3.3 2.8 5.5 9.6 10.8 10.6 5.2 
2000 27 4.8 5.2 5.7 6.4 5.6 6.1 8.6 8.8 8.3 6.8 7.7 10.5 11.5 10.9 7.2 
2001 31 3.9 4.2 4.5 4.9 5.9 6.5 9.6 10.6 9.9 7.7 8.2 10.6 11.8 12.7 7.4 
2002 25 1.9 1.8 2.0 2.0 1.8 2.7 5.3 5.9 6.6 4.4 6.4 10.0 11.2 11.8 4.7 
2003 23 3.8 4.5 4.8 5.2 4.2 4.5 6.8 6.4 6.1 4.5 4.9 6.5 6.8 7.0 5.2 
2004 24 1.1 1.2 1.1 1.2 0.4 0.0 0.1 0.6 0.6 0.3 2.2 3.4 4.7 6.6 1.5 
2005 30 4.2 4.5 5.0 5.8 5.1 5.8 7.1 6.8 6.4 5.2 5.9 5.4 5.6 8.0 5.7 
2006 32 2.8 2.7 3.1 3.2 3.2 3.2 4.4 5.6 5.4 4.1 3.7 5.2 5.9 7.1 4.0 
2007 23 2.5 2.5 2.8 2.8 3.0 3.1 5.1 5.8 5.6 4.5 6.8 8.6 9.8 11.6 4.9 
2008 26 4.7 4.9 5.3 5.5 4.6 4.2 5.0 5 .1 5.8 4.6 3.8 4.4 5.0 6.3 4.9 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== =====-= 
AVERAGE 2.4 2.5 2.9 3.1 3.0 3.3 4.7 5.7 5.7 4.2 5.7 7.5 8.1 8.6 4.5 
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BPAHYSUM Summary 

Base Study: EMXBASHL NTS TE3AC 1 . 0 MAF PSW HI LOAD W/ HI GAS Date: 17-JUN-89 06:46:11 
Number of Games: 200 
Average Ov er Ty pica l Water Yea rs (Mid 80 Percent) 
*** ••••••• * ****** •• *********** *****. * ••• ••• * ••• *** *** * ••• **.*** ••• • ******* •• ***** ••••••••••••• ***** ••• *** ••• *********** ••••• *** •••• 

Libby Reser vo ir E1e v ( feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
199 3 
199 4 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
15 4 
148 
155 
155 
1 49 
151 
152 
157 
163 
146 
151 
145 
15 5 
159 

SEP 

24 5 4.6 
24 5 2.3 
2452.1 
2 44 9 . 6 
24 52 . 0 
24 5 2 .0 
2447.9 
24 50 .2 
24 50 .8 
2 4 51.0 
2 4 49.4 
24 52. 4 
2452.0 
24 51.4 
2452 . 8 
2453.9 
24 53. 4 
2452.2 
24 5 3.8 
2454.5 

OCT 

2444 .5 
2444 .9 
2444. 5 
2442.5 
2446 .8 
2447.1 
2444.8 
244 7. 4 
2447 .5 
2447.1 
2445.4 
2450.2 
2450.1 
244 7 .6 
245 0.7 
24 51 .4 
24 51. 4 
24 50 . 3 
24 51.8 
24 53.0 

NOV 

2425.1 
2427.3 
2428.0 
2426.3 
2431.7 
2432.7 
2430.5 
2433.8 
2433.3 
2432.4 
2430.8 
2437.1 
2436.8 
2432.4 
2437.2 
2437.9 
2 438 .5 
24 36.6 
24 38.2 
2441.4 

DEC 

2 4 06.0 
2406.9 
2406.7 
2403.5 
2406.7 
2406.1 
2403.7 
240 6 .8 
2404.7 
2406 .4 
2405 . 7 
2408.0 
24 08.5 
2405.2 
2 4 08.7 
2408. 4 
2408.9 
2406.8 
2408.0 
2409 .5 

JAN 

2376.0 
2374.8 
2374 . 1 
2371.8 
2377.0 
2376.0 
2375 . 0 
2377.4 
2374.1 
2373.2 
2374.2 
2374.8 
2377.8 
2376.5 
2376.3 
2376.6 
2377.8 
2377.2 
2378.1 
2375 . 7 

FEB 

2348.0 
2347.2 
2344.3 
2344 .2 
2349.8 
2348.3 
2348.0 
2348.6 
2345.5 
2343.9 
2345.9 
2343.9 
2348.4 
2349.2 
2347.1 
2348.2 
2350.3 
2349.0 
2351.9 
2344.9 

MAR 

2343.7 
2342.4 
2339.2 
2339.9 
2345 . 3 
2343.8 
2343.1 
2344 . 5 
2340 . 8 
2339.1 
2341.1 
2340.0 
2344.8 
2344.0 
2342.8 
2343.6 
2345.5 
2344.9 
2346.5 
2340.7 

AP1 

2347.1 
2346.1 
2343.1 
2343.9 
2348.7 
2347.5 
2346.5 
2347.5 
2344.8 
2343.7 
2344.8 
2344.9 
2348.9 
2347.9 
2346.9 
2347.1 
2349.3 
2349.5 
2350.8 
2345.1 

AP2 

2356.5 
2357.0 
2352.9 
2354.8 
2359.2 
2358.0 
2357.0 
2357.3 
2354.9 
2354.9 
2355.9 
2355.6 
2358 . 8 
2357.9 
2357.7 
2357.6 
2359.6 
2361 . 1 
2360.2 
2355.5 

MAY 

2399.5 
2399.5 
2398.5 
2398.5 
2400.9 
2400.9 
2 4 01 . 2 
2399.5 
2398.2 
2397.9 
2398.3 
2401.4 
2400.3 
2 40 0.9 
2400.9 
2400.6 
2399.9 
2403.4 
2400.0 
2397.8 

JUN 

2 44 7.6 
2447.6 
2447 . 2 
2446.7 
2446.9 
24 4 7.0 
2447.6 
2446.9 
2446.9 
2446.5 
2447.6 
2448 . 4 
2448.0 
2447.7 
2448.1 
2447 . 9 
2448 . 3 
2448.0 
2447.8 
2447.1 

JUL 

2458.5 
2458.6 
2458.5 
2458.1 
2458.5 
2458.3 
2458.3 
2458.6 
2458.1 
2458.2 
2458.7 
2458.7 
2458 . 8 
2458 . 6 
2458.7 
2458.7 
2458.8 
2458.5 
2458.1 
2458.7 

AG1 

2458 . 3 
2458 . 5 
2458.2 
2457 . 8 
2 4 57.7 
2457.3 
2457.7 
2457 . 8 
2457.6 
2457.7 
2458.3 
2458.3 
2458.2 
2458.0 
2458.3 
2458.2 
2458.3 
2458.2 
2457.8 
2458.6 

AG2 

2458.1 
2458.3 
2458 . 0 
2457.6 
2457.3 
2456.5 
2457.3 
2457.4 
2457.3 
2457.4 
2458.1 
2458.0 
2457.9 
2457.6 
2458.0 
2457.9 
2458.0 
2457.9 
2457.6 
2458.5 

ANN 
AVG 

2409.9 
2409.7 
2408 . 7 
2407 . 8 
2411.0 
2410.6 
2409.5 
2410.7 
2409.3 
2409.0 
2409.3 
2410.7 
2411.8 
2410.8 
2411.6 
2411.9 
2412.5 
2412.2 
2412.7 
2411.4 

AVERAGE 24 51 .9 2447 .9 24 33 .4 2406.8 2375 . 7 2347.3 23 4 2.8 2346.7 2357.1 2399.9 2447.5 2458.5 2458.0 2457.7 2410.5 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06: 46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -4.0 -2.1 -3.2 -3.0 -2.9 -1.6 -1. 7 -1.7 -1.7 -0.8 -0.2 -0.2 -0.3 -0.3 -1. 8 
1990 154 -1.3 -0.7 -1.2 0.4 -0.4 -0.3 -0.3 -0.2 -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.3 
1991 154 0.4 0.3 -0.9 0.5 -0 .6 -0.3 -0.4 -0.3 -0.3 -0.2 0.0 0.1 0.0 0.0 -0.1 
1992 160 0.4 0.2 -0.4 1.0 0.2 0.1 0.2 0.2 0.2 0.2 0.1 0.0 -0.1 -0.1 0.2 
1993 155 0.4 0.1 -0.9 0.4 0.0 0.0 0.0 -0.1 0.0 0.0 0.1 0.1 0.3 0.4 0.0 
1994 155 1.0 1.0 -0.3 1.0 0.3 0.4 0.4 0.6 0.6 0.3 0.2 0.1 0.4 0.6 0.5 

3: 1995 154 2.0 1.6 0.0 1.1 0.2 0.0 0.2 0.4 0.3 0.1 0.2 0.1 0.4 0.5 0.5 
1996 148 1.7 1.4 0.0 0.9 -0 .2 -0.1 -0.2 0.2 0.2 0.1 0.1 0.0 0.4 0.5 0.4 

N 1997 155 1.6 1.5 0.3 1.3 0.7 0.4 0.4 0.6 0.6 0.2 0.1 0.0 0.3 0.4 0.6 
I 

w 1998 155 1.3 0.8 -0.5 0 .5 0.2 0.4 0.4 0.4 0.4 0.3 0.2 0.1 0.3 0.4 0.4 
N 1999 149 1.3 1.3 -0.1 0.6 0.0 0.0 0.1 0.3 0.3 0.1 0.1 0.0 0.2 0.2 0.3 

2000 151 0.7 0.6 -0.8 0.2 -0.4 -0.3 -0.3 -0.2 -0.2 0.0 0.0 0.0 0.2 0.2 0.0 
2001 152 1.4 1.4 0.1 0.7 0.1 0.2 0.4 0.6 0.6 0.2 0.1 0.0 0.3 0.4 0.5 
2002 157 1.4 1.4 0.3 1.6 0.5 0.5 0.8 1.0 1.0 0.5 0.4 0.1 0.3 0.4 0.7 
2003 163 1.1 1.1 -0.1 0.4 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.0 0.2 0.3 0.3 
2004 146 0.9 1.1 -0.3 0.6 0.3 0.3 0.2 0.3 0.3 0.1 0.1 0.0 0.2 0.3 0.3 
2005 151 0.9 1.1 -0.5 0.3 0.0 0.5 0.6 0.6 0.6 0.3 0.2 0.0 0.2 0.3 0.4 
2006 145 1.3 1.5 0.2 0.7 0.3 0.3 0.6 0.6 0.6 0.3 0.2 0.0 0.1 0.1 0.5 
2007 155 0.7 0.7 -0.8 0.3 -0.2 -0.5 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.2 0.2 0.0 
2008 159 0.9 1.0 -0.4 0.1 -0.2 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.1 0.1 0.1 

======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= ====== ====== ====== 
AVERAGE 0.7 0.8 -0.5 0.5 -0.1 0.0 0.1 0.2 0.2 0.1 0.1 0.0 0.2 0.2 0.2 
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SW HIGH LOADS/HIGH GAS PRICES 

*********** ••• • *********** •• * **.******************** •• *.****.*******.********.*******.** ••• *********.* ••• *.*.***.*.** ••••• **** •••• * 
BPAHYSUM Summary 

Base Study: EMXBASHL NTS TE3AC 1.0 MAF PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Number of Garnes: 200 
Average Over Low Water Years (Bottom 10 Percent) 
****** * *********.*.*.***** * ***.**********.*.*.************************************************************************************* 

Libby Reservoir E1ev (feet) 

YEAR / NUM 

1 989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
200 6 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
2 4 
30 
32 
23 
26 

SEP 

2 4 54.2 
2453.0 
2448.5 
2 44 9.7 
2 4 52.1 
2448. 4 
2451.0 
2 4 51.0 
2 4 51.5 
2445.1 
2 44 8.6 
2 4 55 . 0 
2 4 51. 4 
24 5 2. 0 
2 4 53.7 
2 4 53.9 
2 4 52.5 
2453.3 
2 4 54 . 4 
2 4 n .9 

OCT 

2443.7 
2 4 44.9 
2440.7 
2441.6 
2448.4 
2441 . 1 
2444 . 9 
2 4 45.9 
2 4 47.5 
2440 . 0 
24 43.9 
2 4 52.0 
2447.9 
2 44 7 . 2 
2 4 50. 4 
2 4 51.5 
2450.1 
2450.9 
2452.3 
244 5.6 

NOV 

2421.1 
2423.4 
2419.0 
2420.7 
2431.0 
2418.9 
2 4 23.8 
2426.2 
2427.4 
2420.0 
2422.6 
2433.6 
2428.8 
2426.0 
2431.1 
2435.3 
2432.0 
2433.1 
2435.2 
2427.2 

DEC 

2394.9 
2400.3 
2392.2 
2394.6 
2404.0 
2391.5 
2395.7 
2398.6 
2401 .2 
2394.2 
2395.8 
2405.5 
2402.3 
2397.5 
2402.3 
2407.2 
2403.9 
2403.6 
2405.1 
2398.8 

JAN 

2369.8 
2375.2 
2370.7 
2376.8 
2387.6 
2374.7 
2378.3 
2381.5 
2386.9 
2369.3 
2383.2 
2388 .5 
2380.1 
2384.4 
2387.9 
2387.7 
2386.6 
2389.8 
239 0 .0 
2378 . 9 

FEB 

2356 .2 
2365.4 
2353.5 
2358.6 
2374.3 
2354.1 
2358.1 
2361.7 
2369.8 
2348.0 
2370.5 
2375.0 
2364.0 
2362.4 
2372.2 
2377.3 
2375 . 6 
2376.5 
2378.6 
2363.6 

MAR 

2353.3 
2363.0 
2349.1 
2355.5 
2370.3 
2349.9 
2355.0 
23 58.8 
2366.6 
2343.5 
2367.7 
2371.6 
2360.0 
2359.9 
2367.9 
2373.8 
2372.4 
2373.4 
2376.1 
2359.3 

AP1 

2353.9 
2364.4 
2348.4 
235 5.0 
2370 . 7 
2348.6 
2355.3 
2358.5 
2368.2 
2341. 2 
2369 . 4 
2372.2 
2360.5 
2360.7 
2368.0 
2374.4 
2373.7 
2373.4 
2376.7 
2358.6 

AP2 

2358 .3 
2369.5 
235 1.9 
2357.6 
2374.0 
2352.3 
2360.2 
2362.4 
2373.2 
2344.5 
2374.0 
2375.5 
2364.7 
2365.0 
2372.2 
2377.7 
237 7 .9 
2377.7 
2379.5 
2361.9 

MAY 

2391.4 
2400.0 
2386.2 
2391.1 
2402.3 
2387.1 
2392.5 
2394 . 4 
2402.9 
2379.2 
2403.3 
2403.2 
2395.0 
2396.9 
2402.0 
2404.4 
2405.3 
2405 .8 
2405.9 
2394.1 

JUN 

2423.9 
2427.3 
2419.8 
2420.9 
2426.8 
2419.7 
2422.6 
2421.9 
2428.4 
240 9 .6 
2428.6 
2425.1 
2421.4 
2421.6 
2427.6 
2427.1 
2427.8 
24 31.8 
2425.6 
2423.5 

JUL 

2429.6 
2433.4 
2422.1 
2426.0 
2426.6 
2424.9 
2425.3 
2425.5 
2433.8 
2408.1 
2434.2 
2426.2 
2424.6 
2425.9 
2430.4 
2427.3 
2426.9 
2437.5 
2426.3 
2427.8 

AG1 

2430.5 
2433.1 
2421. 6 
2424.6 
2424.3 
2424.6 
2424.1 
2423.1 
2431.3 
2407.5 
2432.8 
2424.1 
2424.0 
2423.6 
2429.2 
2425.9 
2425.4 
2437.5 
2425.7 
2427.1 

AG2 

2431.1 
2433.5 
2421.7 
2424.1 
2424.1 
2424.6 
2423.7 
2422.5 
2430.3 
2407.6 
2432.6 
2423.7 
2423.9 
2423.1 
2429.4 
2426.0 
2425.6 
2437.8 
2426.0 
2427.3 

ANN 
AVG 

2402 . 3 
2407.4 
2397.9 
2401.4 
2410.1 
2398.9 
2402.6 
2404.2 
2410.0 
2392.4 
2408.8 
2411.2 
2405.3 
2405.2 
2410.6 
2412.4 
2411.4 
2414.2 
2412.9 
2404.6 

AVERAGE 2 4 51.3 2446. 6 2426.8 2399.4 2381.5 2365.9 2362.5 2362.8 2366.7 2397.3 2424.2 2427.4 2426.3 2426.2 2406.3 



FIR~1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

********************************************************************************************************************************** 
BPARYSUM Summary 

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20 - 0CT-89 16:00:27 
Difference = (Inc r Study) - (Base Study) 
Number of Games: 200 
Average Over Lo w Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -5.6 -2.8 -4.6 - 6.4 -3.4 -10.8 -11.1 -11.8 -11.4 -9.1 -7.6 -7.4 -7.2 -7.3 -7.3 
1990 27 -1.2 -1.4 -0.9 2.2 -1.6 -1.7 -1.6 -1. 6 -1.5 -1.1 -0.3 0.0 1.1 1.4 -0.7 
1991 26 0.8 0.8 1.1 3.4 -1.5 -1.8 -1.3 -0.9 -0.9 -0.8 0.6 3.0 3.6 3.6 0.6 
1992 18 0.6 0.3 1.0 3.3 -1.0 2.8 2.9 3.5 3.5 2.6 3.0 4.9 5.6 5.8 2.5 
1993 21 0.4 -0.7 -1.7 0.4 -3.0 -4.0 -3.4 -3.2 -3.0 -2.0 0.3 3.6 6.0 6.6 -0.5 
1994 30 2.2 2.9 3.6 5.6 3.3 6.1 6.8 6.5 6.5 5.1 4.3 6.0 7.1 7.4 5.0 

:s 1995 31 1.6 2.3 3.4 5.7 1.2 4.1 4.2 4.2 4.1 3.2 3.0 5.9 7.7 8.5 3.9 
N 1996 29 1.5 1.8 2.5 3.8 1.6 4.2 4.1 4.2 4.1 3.5 2.8 5.4 8.0 8.7 3.7 
I 1997 29 1.6 1.3 2.3 3.0 1.6 3.7 3.9 3.2 3.2 2.9 1.8 2.7 5.2 6.3 2.9 

w 1998 23 3.6 3.1 3.2 4.6 1.2 3.9 3.9 4.4 4.5 3.5 4.3 7 . 5 8.5 8.5 4.3 +:> 
1999 33 1.7 2.1 3.0 3.8 1.5 1.5 1.4 1.2 1.2 1.0 0.5 2.1 3.2 3.6 2.0 
2000 27 0.7 0.5 0.3 1.6 -0.5 0.4 -0.5 -0.4 -0.2 0.1 2.0 5.5 7.4 8.2 1.5 
2001 31 1.6 1.5 1.4 2.3 0.3 2.6 3.2 3.6 3.6 3.1 3.1 5.7 6.7 7.2 3.0 
2002 25 1.4 1.6 2.5 4.3 2.0 4.8 4.9 5 . 1 5.1 4.1 4.1 6.0 7.6 7.9 4.0 
2003 23 1.3 1.3 1.3 2.2 -1.9 0.8 1.1 0.9 0.8 0.6 1.3 4.1 5.3 5.7 1.5 
2004 24 0 . 4 0.3 -0.5 0.7 -0.2 0.2 0.1 0.3 0.3 0.5 2.0 4.9 6.3 6.6 1.3 
2005 30 1.5 1.2 0.8 1.6 -3.4 -2.8 -2.6 -2.3 -2.2 -1.8 0.5 4.6 5.8 5.9 0.3 
2006 32 0.6 0.8 0.5 1.6 -0.8 0.5 0.8 1.1 1.2 1.1 1.8 2.6 3.5 3.8 1.2 
2007 23 0.7 0.8 0.2 1.7 -0.1 0.7 0.6 0.5 0.6 0.7 2.2 5.0 6.1 6.4 1.6 
2008 26 1.4 1.4 1.7 2.4 1.6 0.7 0.7 0.6 0.8 0.6 1.6 3.1 3.8 3.8 1.6 

====== =====~ ====== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 

AVERAGE 0.9 1.0 1.2 2.5 -0.1 0.9 1.0 1.1 1.1 1.0 1.6 3.8 5.1 5.4 1.7 



3: 

N 
I 

W 
Ul 

F I Rr~ USE 

SW HI GH LOADS/HIGH GAS PRICES 

**************** *** ***********************************.**************************************** •••• ********* •••• ************ ••••••• 

BPAHYSUM Summary 
Ba se study: EMXBASHL: NTS TE3AC 1.0 MAF PSW HI LOAD W/ HI GAS Date : 17-JUN-89 06:46:11 
Number of Games: 200 
Av erage Over Typical Water Years (Mid 80 Percent) 
*****************.**********.************************************ * *********************** •• ********** ******* ***** ****** *** *.***** ** 

Grand Coulee Res Elev ( feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
199 6 
19 97 
199 8 
199 9 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
15 4 
148 
155 
155 
149 
151 
152 
157 
163 
146 
151 
145 
155 
1 5 9 

SEP OCT 

1288.7 1288.1 
1288.7 128 8.3 
1288 . 6 
1288.4 
1288.7 
1288.7 
1288.4 
1288.8 
1288.8 
1288.6 
1288.4 
1289.0 
1288.9 
1288.8 
1289.1 
1289.0 
1289.1 
1289.1 
1289.0 
1289.4 

1288.3 
1288.1 
1288 .6 
1288 .5 
1288. 4 
12 8 8.8 
1288 . 8 
1288.5 
1288. 4 
1289.0 
1289.0 
1288.8 
1289.1 
1289.1 
1289.1 
12 89.2 
1289.1 
1289 . 3 

NOV DEC 

1288.3 1288.0 
1288.5 1288 .0 
1288 . 5 
12 88.5 
1288.8 
1288.6 
1288.7 
1289.0 
1288 .9 
1288.7 
1288.6 
1289 . 2 
1289.1 
1288.9 
1289.2 
1289.2 
12 89.2 
1289.2 
1289.2 
1289.5 

1288.1 
1288.1 
1288.3 
1288.1 
1288.4 
1288.8 
1288.5 
1288 . 2 
1287.9 
1288.9 
1288.9 
1288.4 
128 8 .7 
1288.9 
1288.9 
1288 . 9 
1288.8 
1289.2 

JAN 

1 274 . 4 
1274.0 
1276.0 
1275.6 
1275. 4 
1275.9 
1275.6 
1 277.6 
1276.9 
1277.0 
1275. 0 
12 78.5 
1278.0 
1277.2 
1277 . 7 
1 278.9 
1278.2 
1279 . 2 
1278.0 
1 2 79 . 0 

FEB 

1257.2 
1256.4 
1259.1 
1258 .8 
1258 . 2 
1258.1 
1257.2 
1260.3 
1259 . 3 
1259.3 
1256.8 
1261.8 
12 61. 6 
1261. 7 
1260.6 
1262.3 
1261.9 
1 26 1. 8 
1262.0 
1262.9 

MAR AP1 

1229.7 1221.1 
1227 . 3 1219. 6 
1231.6 
1230.9 
1 23 0.2 
1230.8 
1230.2 
1231. 2 
123 1.7 
1232.8 
122 8. 0 
1235.0 
1232.3 
1236.0 
1232.8 
1 234.1 
1233 .3 
1 234.7 
1235.8 
1235.6 

1222.0 
1222 .5 
1221.1 
1221.1 
1221.8 
12 22 .2 
1223.5 
1224.2 
1219 . 1 
122 4.5 
1 223.7 
1227.2 
1223.0 
1223.7 
1225.2 
1224.5 
12 28 .0 
122 4 .9 

AP2 MAY JUN JUL 

1216.5 1247.4 1285.6 1290 . 0 
1 215 . 2 1245.7 1284.9 1290 . 0 
1217.1 
1216.9 
121 6 .2 
121 6. 7 
1216.5 
1216.8 
1217.3 
1218.7 
1214.0 
1217.0 
1218 . 0 
1220 .5 
1216 . 9 
121 7.5 
1217 .9 
1218.0 
1220 .6 
1218.1 

1246.0 
12 4 7 .2 
1245.9 
1249 .4 
1248.9 
1248.8 
1246. 8 
1245.7 
1246.4 
1247 . 9 
12 46.1 
1250.1 
1246.2 
1246.1 
1249 . 5 
12 48. 6 
1 250.2 
1245.5 

1284.9 
1285.3 
1285.0 
1286.2 
1286.5 
1285 .4 
1286.5 
1284 .9 
1285.9 
1286.6 
1284.6 
1286.3 
1285.4 
1285.6 
1286.4 
12 85.0 
1286 . 1 
1285 . 7 

1290.0 
1290.0 
1290 . 0 
1290.0 
1290.0 
1290 . 0 
1290.0 
1290 . 0 
1290.0 
1290 . 0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 

AG1 

1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290.0 
1290.0 
1290 . 0 
1290.0 
129 0.0 
12 90.0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290 . 0 

AG2 

1290 . 0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290.0 
1290 . 0 
1290 . 0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 

ANN 
AVG 

1270.3 
1269.7 
1270.7 
1270.6 
1270.4 
1270.9 
1270.7 
1271.3 
1271.1 
1271.0 
1270 . 0 
1271.9 
1271.4 
1272.2 
1271.3 
1271.7 
1272.0 
1272.0 
1272 .4 
1272.0 

AVERAGE 1288.8 1288.7 1 288.9 1288.5 1276 .9 1259. 9 1232.2 1223 . 1 1217 . 3 1247.4 1285.6 1290.0 1290 .0 1290.0 1271.2 



FIR t1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Grand coulee Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -0.4 -0.1 -0.1 -0.1 -0 .6 -1.0 -0.9 -0.5 -0.3 -0.1 -0.1 0.0 0.0 0.0 -0.3 
1990 154 -0.1 0.0 -0.1 0.0 -0.3 -0.2 -0.4 -0.3 -0.2 -0.2 0.0 0.0 0.0 0.0 -0.1 
1991 154 0.0 0.0 -0.1 0.0 -0.2 -0.2 -0.5 -0.3 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 
1992 160 0.0 0.0 0.0 0.1 -0.1 0.0 -0.2 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 
1993 155 0.0 -0.1 -0.1 0.0 -0.3 -0.4 -0.5 -0.2 -0.3 -0.1 0.0 0.0 0.0 0.0 -0.1 
1994 155 0.1 0.1 0.1 0.1 0.2 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
1995 154 0.1 0.0 0.0 0.0 0.1 0.3 0.3 0.2 0 .1 0.1 0.0 0.0 0.0 0.0 0.1 

::s: 1996 148 0.0 0.0 -0.1 -0.2 -0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
N 1997 155 0.1 0.0 0.0 0.0 0.1 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
I 1998 155 0.0 0.0 -0.1 -0.2 -0.2 -0. 2 0.0 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.0 w 

1999 149 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 IT> 0.0 
2000 151 0.0 0.0 -0.1 -0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 
2001 152 0.0 0.0 0.0 -0.1 0.1 0.2 0.3 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.1 
2002 157 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
2003 163 0.0 0.0 -0.1 -0.1 -0.1 -0.2 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
2004 146 0.0 0.0 -0.1 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2005 151 0.0 0.0 -0.1 -0.2 -0.1 -0.1 0.2 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
2006 145 0.0 0.0 -0.1 -0.1 0.0 0.0 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
2007 155 0.0 0.0 -0.1 -0.1 -0.2 -0.1 0.1 0 . 3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 
2008 159 0.0 0.0 -0.1 -0.1 0.0 0.1 0.0 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 

AVERAGE 0.0 0.0 0.0 -0.1 -0.1 -0 .1 -0 .1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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.** •• ********************* •• * •••••• ****** ••• ***** •••••• *** ••• **************.*.******************* ••• ************.******** ••• * •••••• 
BPAHYSUM Summary 

Base Study: EMXBASHL NTS: TE3AC 1.0 MAF PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
.*************** .******.********************** **** ••• *********************.**********.*.*******.*************.********.*.********** 

Grand Coulee Res Elev (feet) 

YEAR / NUM SEP 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

251288 .7 
27 1288.8 
26 1288.4 
18 1288.4 
21 1288.7 
30 1288.5 
31 1288.5 
29 1288.7 
29 1288.7 
23 1288.4 
33128 8.7 
27 1288.9 
31 1288.7 
25 1288.9 
23 1289.0 
24 1288.9 
30 1288.9 
321289.0 
23 1289.0 
26 1289.1 

OCT 

1288.1 
1288.3 
1288.2 
1288.0 
1288.5 
1288.4 
1288.3 
1288.5 
1288.7 
1288.2 
1288 .6 
1288.9 
1288.6 
1288.7 
1288.9 
1289.0 
1288.9 
1289.0 
1289.1 
1289 . 0 

NOV 

1288.2 
1288.4 
1288 .3 
1287 . 5 
1288.6 
1288.2 
1288.4 
1288.5 
1288.6 
1288.3 
1288.5 
1288.8 
1288.6 
1288.6 
1288.8 
1288.9 
1288.8 
1288.9 
1289.0 
1288.9 

DEC 

1287.8 
1287.9 
1287.8 
1285.9 
1288.1 
1287 . 3 
1287.9 
1288.0 
1288.0 
1287.8 
1287.7 
1288.1 
1288.2 
1287.9 
1288.3 
1288 .4 
1288 . 3 
1288.3 
1288.3 
1288.2 

JAN 

1287.1 
1287.1 
1285.6 
1283 .0 
1288 .0 
1284.3 
1287.0 
1287.3 
1286.7 
1286.0 
1283.5 
1288.1 
1287.8 
1285.0 
1287.6 
1288.2 
1288.1 
1288.1 
1288.2 
1285 . 2 

FEB 

1286.8 
1286.9 
1283.8 
1282.9 
1288.0 
1283.3 
1286.9 
1286.7 
1285.6 
1284.6 
1280.5 
1288.0 
1287.7 
1283.1 
1286.9 
1288.2 
1288.1 
1288.0 
1288.2 
1282.6 

MAR 

1278.1 
1279 . 2 
1273.2 
1274.5 
1280.9 
1273.5 
1278.1 
1277.9 
1277.4 
1273.5 
1274.4 
1282.0 
1280.3 
1276.2 
1279.9 
1282.9 
1282.7 
1282.8 
1283.1 
1275.1 

AP1 

1282.4 
1284.0 
1276.1 
1278.6 
1284.6 
1277.5 
1281.8 
1281.1 
1281.6 
1275.4 
1277.7 
1285.4 
1283.6 
1280.1 
1282.3 
1285.0 
1285.1 
1284.7 
1285.6 
1276.3 

AP2 

1281.8 
1284.8 
1274.6 
1278.6 
1284.2 
1276.4 
1281.0 
1280 . 9 
1281. 2 
1273.9 
1277.7 
1285.6 
1283.8 
1280.0 
1281. 9 
1286.0 
1285 . 9 
1284.2 
1286.3 
1275.9 

MAY 

1260.3 
1265.0 
1256.0 
1259.7 
1261.1 
1256.1 
1259.9 
1260.2 
1263.7 
1252.0 
1265.7 
1265.6 
1261.4 
1263.0 
1265.2 
1263.9 
1265.9 
1268.3 
1267.5 
1261.3 

JUN 

1282.8 
1282.8 
1279.8 
1282.6 
1281.1 
1281.1 
1281.2 
1280.8 
1282.9 
1275.6 
1282.1 
1281.0 
1280.3 
1280.9 
1282.2 
1281.4 
1281.3 
1283.4 
1281.2 
1280.5 

JUL 

1289.6 
1289.6 
1288.5 
1289.7 
1289.1 
1288.9 
1289.6 
1289.1 
1289.4 
1287 .5 
1289.5 
1289.3 
1289.6 
1289.4 
1289.4 
1289.6 
1289.6 
1289.5 
1289.7 
1288.8 

AGI 

1290.0 
1290.0 
1288.8 
1290.0 
1289.5 
1289.2 
1289.9 
1289 .4 
1289.7 
1287.5 
1289.8 
1289.7 
1289.8 
1289.8 
1289.8 
1289.8 
1289.9 
1289.9 
1290.0 
1289.1 

AG2 

1290.0 
1290.0 
1288.8 
1290.0 
1289.5 
1289.3 
1290.0 
1289.4 
1289.7 
1287.6 
1289.8 
1289.7 
1289.8 
1289.9 
1289.8 
1289 . 8 
1290.0 
1290.0 
1290.0 
1289.1 

ANN 
AVG 

1284 .1 
1284.9 
1281.9 
1282.6 
1284.6 
1282.1 
1283.9 
1283.8 
1284 . 2 
1281.1 
1283.1 
1285.3 
1284.6 
1283.5 
1284.8 
1285.4 
1285.5 
1285.8 
1285.8 
1282.8 

AVERAGE 1288.7 1288 .6 1288.5 1287.9 1286.6 1285.8 1278.3 1281.5 1281.3 1262.2 1281.3 1289.3 1289.6 1289.6 1284.0 



F I Rt1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17 - JUN-89 06:46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Grand Coulee Res Elev (feet) 
---------- --------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----- -----
1989 25 -0.5 -0.1 -0.1 -0.1 -1.0 -1.0 -2.1 -2.3 -3.4 -3.1 -1.4 0.0 0.0 0.0 -1.1 
1990 27 -0.1 -0 .1 0.0 0.0 0.0 0.0 -0 .2 -0.4 -0.2 -1.1 0.0 0.0 0.0 0.0 -0 .1 
1991 26 0.0 0.0 0.0 0.1 0.7 1.0 1.8 2.0 2.3 -0.3 0.7 0.2 0.2 0.3 0.6 
1992 18 0.2 0.3 0.5 0.9 1.2 0.7 1.1 0.9 0.6 -0.7 0.8 -0.1 0 . 0 0 . 0 0.5 
1993 21 -0.1 -0.1 -0.1 -0.1 0.0 0.0 -0.1 -0 .1 0.4 -0.9 0.9 0.3 0.4 0.4 0.1 
1994 30 0.1 0.0 0.2 0.5 1.6 1.6 2.4 2.5 1.7 0.7 0.8 0.1 0.2 0.1 0.8 

::s: 1995 31 0.1 0.0 0.0 0.1 1.0 1.1 1.5 1.4 1.5 0.2 1.3 0.0 0.1 0.0 0.6 
1996 29 0.0 0.0 0.1 0.0 0.6 1.1 1.5 2.1 1.8 0.4 1.4 0.2 0.3 0.2 0.6 

N 1997 29 0.0 0.0 0.0 0.0 0 .8 1.3 1.7 1.8 1.8 -0.3 0.6 -0.1 0.0 0.0 0 . 5 I 

w 1998 23 0.1 0.0 0.1 0.1 1.1 1.8 2.9 3.9 3.7 0.7 2.3 0.7 1.0 1.0 1.2 
CD 1999 33 0.1 0.1 0.2 0.2 1.3 1.3 0.8 0.6 0.6 -0.2 0.8 0.0 0.0 0.0 0.4 

2000 27 0.0 0.0 0.0 -0.1 0.0 0 . 0 -0.4 -0.1 0.2 -1.0 1.1 0.1 0 .1 0.1 0.0 
2001 31 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0.1 0.1 -0.8 1.1 -0.1 0.2 0.2 0.1 
2002 25 0.0 0.0 0.0 0.1 1.4 1.9 1.3 1.8 1.3 0.2 1.3 0.1 0.2 0.1 0.6 
2003 23 0.0 0.0 0.0 -0.1 0.4 0.9 1.0 1.9 1.5 -0.7 1.1 0.1 0.2 0.2 0.4 
2004 24 0.0 -0.1 -0.1 -0.2 -0.1 -0.1 -0.4 0.0 -0.3 -0.9 0.7 -0.1 0.0 0.0 -0.1 
2005 30 0.0 -0.1 0.0 -0.1 -0.1 - 0 .1 -0.6 -0 . 1 0.0 -1.6 0.8 0.0 0.1 0.0 -0 . 1 
2006 32 0.0 0.0 0.0 -0.1 0.1 0.2 -0.4 0.4 0.5 -1.7 0.4 0.0 0.1 0.0 -0.1 
2007 23 0 .0 0 .0 0.0 -0.1 -0.1 -0.1 -0 .4 -0 .1 0.3 -1.2 0.8 0.0 0.0 0.0 -0.1 
2008 26 0.0 0.0 0.0 -0 .1 0.8 1.1 0 .7 1.5 1.7 -0.9 0.6 0.0 0.0 0.0 0.3 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 0.0 0.0 0.0 0.0 0 .5 0.7 0.6 0.9 0.8 -0.6 0.8 0.1 0.1 0.1 0.3 
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FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

••••••• *** ••••• ****** ••••• ** ••• **** ••••••• ** •• ** •••••••••••• * •••••••• *******.*** ••••• ***** ••• * •••• ****** •••••••••••••••• * ••••••• *** 
BPAHYSUM Summary 

Base study: EMXBASHL NTS TE3AC 1.0 MAF PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
•••••••••••• **** •••• ***** ••• **** •••••••• **** •••••••• ** •••••••••••••••••••••••••••••••••••••••••• * •• ** •••• ** ••• *** •••••••••••••••••• 

Dworshak Res Elev (feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
15 5 
154 
148 
155 
155 
149 
151 
152 
157 
163 
146 
151 
145 
155 
159 

SEP 

1577.4 
1570.3 
1570.7 
1567.5 
1571.0 
1570.3 
1562.6 
1566.1 
1567.0 
1566.9 
1567.4 
1569.8 
1570.0 
1568.9 
1572.6 
1574.3 
1573.9 
1570.6 
1571.4 
1574.9 

OCT 

1572.5 
1567.0 
1566.4 
1563.7 
1567.2 
1566.7 
1559.8 
1562.8 
1563.8 
1563.9 
1563.6 
1566.5 
1567.1 
1565.4 
1569.3 
1570.8 
1570.3 
1567 .2 
1568.0 
1571.3 

NOV 

1556.9 
1554.6 
1553.9 
1551.9 
1556.2 
1556.4 
1551.9 
1554.0 
1554.8 
1554.6 
1553.5 
1557.4 
1558.4 
1554.8 
1558.8 
1560.3 
1560.2 
1557.1 
1558.4 
1561.7 

DEC 

1 545.0 
1544 . 8 
1544.8 
1543.0 
1546.7 
1546. 4 
1541.9 
1546.2 
1543 .8 
1543.9 
1545.7 
1548.6 
1549.0 
1542.7 
1550.0 
1550.8 
1550.5 
1547.5 
1548.5 
1552.2 

JAN 

1525 .9 
1525.0 
1526.0 
1523.2 
1526.3 
1526.1 
1522.9 
1526 . 7 
1524.5 
1524.5 
1525.0 
1528.6 
1529.0 
1525.9 
1528.2 
1528.9 
1528.0 
1527.7 
1528.1 
1530.7 

FEB 

1503.8 
1502.9 
1504.5 
1501.2 
1504.4 
1502.8 
1502.4 
1503. 2 
1503.4 
1503.7 
1501.0 
1505.9 
1505.3 
1506.2 
1504.7 
1506.1 
1503.8 
1504.7 
1506.7 
1508 .0 

MAR 

1499.3 
1496.9 
1500.2 
1500.2 
1498.9 
1499.3 
1498.6 
1501.7 
1501.5 
1500.8 
1500.8 
1505.1 
1503.1 
1502.7 
1503.9 
1503.3 
1502.6 
1504.6 
1503.3 
1502.8 

AP1 

1495.6 
1496.9 
1495.7 
1499.3 
1497.8 
1493.9 
1497.5 
1497.5 
1498.7 
1501.9 
1495.9 
1501.5 
1500 . 4 
1500.8 
1499.0 
1502.1 
1502.6 
1498.7 
1501.6 
1500.4 

AP2 MAY 

1510.1 1568.1 
1509.21567.1 
1514.7 1569.1 
1512.8 1568.0 
1512.4 1568.3 
1507.7 1567.8 
1507.3 1567.2 
1508.4 1566.0 
1512.6 1564.5 
1514.5 1568.2 
1507.5 1565.1 
1515.3 1566.9 
1512.7 1568.9 
1515.4 1568.2 
1510.9 1568.3 
1515.4 1570.3 
1511.41568.7 
1510.6 1568.5 
1514.2 1566.5 
1515.4 1565.2 

JUN 

1593.9 
1594.7 
1594.0 
1593.2 
1593.7 
1594.2 
1594.7 
1593.5 
1593.2 
1592.9 
1594.0 
1592.7 
1594.4 
1594.5 
1593.4 
1594.1 
1595.4 
1593.9 
1594.0 
1593.8 

JUL 

1596.1 
1596.9 
1596.3 
1595.8 
1596.0 
1596.0 
1596.7 
1595.7 
1595.2 
1595.6 
1596.2 
1595.0 
1597 . 0 
1596.5 
1596.1 
1597.0 
1597.9 
1595.8 
1595.5 
1595.6 

AG1 

1595.5 
1596 .5 
1595.5 
1594.8 
1594.3 
1593.5 
1595.0 
1594.1 
1593.9 
1594.0 
1595.2 
1594.1 
1595.7 
1594.9 
1595.0 
1595.9 
1596.7 
1595.0 
1594.1 
1595.2 

AG2 

1594.5 
1596.0 
1594.3 
1593.6 
1592.3 
1590.5 
1592.9 
1592.0 
1592.3 
1592.2 
1594.2 
1592.9 
1594.2 
1593.0 
1593.6 
1594 .5 
1595.2 
1594.1 
1592.7 
1594.6 

ANN 
AVG 

1553.6 
1552.1 
1552.9 
1551 .2 
1552.8 
1552.0 
1549.9 
1551.4 
1551.4 
1551.8 
1551.2 
1553.7 
1554.1 
1552.8 
1554.1 
1555 . 5 
1554.8 
1553.5 
1553.9 
1555 . 5 

AVERAGE 1570.2 1566.7 1 556 .3 1546.6 1526.6 1504.2 1501.5 1498.9 1511.9 1567.5 1593.9 1596.1 1594.9 1593 . 5 1552.9 



FIRt·1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Dworshak Res Elev (feet) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -2.2 -2.1 -2.7 -4.5 -3.1 -3.5 -1.2 -0.7 -0.7 -0.1 -0.5 -0.6 -1.0 -1.3 -1.9 
1990 154 -2 . 8 -2.5 -1.7 -0.1 -0.2 -0.2 -0.3 -0.3 -0.3 0.0 0.0 0.1 -0.1 -0.2 -0.7 
1991 154 0.4 0.4 0.0 0.9 0.9 0.1 0.3 0.3 0.1 0.1 0.2 0.2 0.1 0.1 0.3 
1992 160 0.2 0.3 -0.2 0.7 0.3 -0.2 -0.4 -0.1 -0.1 0.1 0.2 0.1 -0.2 -0.5 0.0 
1993 155 -0.1 -0.1 -0.5 -0.1 0.1 -0.2 0.1 0 .3 0.2 0.1 0.1 0.0 0.4 0.8 0.0 
1994 155 1.7 1.7 0.6 0.9 0.7 0.3 0.1 0.3 0.1 0.0 0.0 0.0 0.8 1.7 0.7 

::s: 1995 154 2.9 2.8 1.4 1.5 0.8 -0.1 0.7 0.6 0.5 0.3 0.2 0.2 0.8 1.4 1.0 
1996 148 2.7 2.7 1.6 1.2 0.7 -0.2 -0.2 0.1 0.0 0.1 0.0 0.0 0.7 1.4 0.8 

N 1997 155 2.8 2.8 1.4 1.3 1.1 0.3 0.5 0.4 0.4 0.3 0.2 0.2 0.6 1.0 1.0 
I 

+=:> 1998 155 2.1 2.0 0.8 2.0 1.3 0.7 0.5 0.5 0.3 0.0 0.1 0.1 0.8 1.6 1.0 
0 1999 149 1.9 1.9 0.9 0.5 0.6 0.1 0.1 0.2 0.4 0.3 0.1 0.1 0.5 0.8 0.6 

2000 151 2.0 1.9 1.1 0.6 0.3 -0.1 -0.1 -0.1 -0.1 0.1 0.0 0.0 0.4 0.8 0.6 
2001 152 2.2 2.1 0.9 1.3 0.6 -0.1 0.2 0.3 0.1 0.0 0.0 0.0 0.6 1.2 0.7 
2002 157 2.5 2.4 1.4 2.7 2.0 0.6 0.1 0.2 0.3 0.3 0.1 0.1 0.8 1.4 1.2 
2003 163 1.9 1.8 0.9 1.3 0.7 0.3 0.0 0.2 0.2 0.3 0.2 0.2 0.7 1.3 0.8 
2004 146 1.9 1.8 0.8 0.7 0.4 0.1 0.3 0.3 0.1 0 . 0 0.0 0.0 0 .4 0.9 0.6 
2005 151 1.8 1.9 0.8 0.5 0.4 0.3 0.1 0.3 0.2 0.1 0.2 0.2 0.8 1.4 0.7 
2006 145 2.6 2.5 1.6 1.1 0.7 0.0 0.1 0.1 -0.1 0.0 0.1 0.0 0.3 0.5 0.8 
2007 155 2.1 2.1 1.5 1.3 1.1 0.1 0.1 0.1 -0.1 0.0 0.0 0.0 0.5 1.0 0.8 
2008 159 1.9 1.9 1.0 0.9 0.6 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.3 0.5 0.6 

====== ====== ====== ====== ====== ====== ===-==== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.4 1.4 0.6 0.7 0.5 -0 . 1 0.0 0.1 0.1 0.1 0.1 0.0 0.4 0.8 0.5 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

********************************* ***** * **********************.****.******** *** ********** ****** **** *** **.*.**.********************** 
BPAHYSUM Summary 

Base Study : EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date : 17-JUN-89 06 :46:11 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*****.********************************************* ***.**************** ********* * * .*** •• *********************.********** •••••• **.*. 

Dwor sh ak Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 1577.1 1572.3 1552.9 1529.4 1513.6 1504 . 7 1507.4 1518.9 1531.4 1537.8 1539.0 1529.2 1525.5 1523.2 1534.8 
1990 27 1572.7 1568.2 1551.6 1534.9 1528 . 3 1520.5 1525.6 1534.5 1544.8 1548.3 1542.7 1531.1 1526.5 1523.8 1541 . 0 
1991 26 1560.4 1555.9 1541.8 1522.3 1507.7 1496.8 14 96.1 1506.3 1519 .4 1527.7 1531 . 0 1522.1 1517 . 4 1513.9 1524.6 
1992 18 1569.7 1564.9 154 8 .9 1530 .4 1518.0 1504.0 1505.6 1515.1 1526 .4 1536.2 1536.1 1523 .4 1516.6 1512.9 1531.4 
199 3 21 1571.0 1566.7 1553.4 1 5 37 .9 1530.4 1520.3 1521.3 1528.0 1538.3 1541.8 1538.7 1522.7 1516.6 1512.5 1537.9 
1994 30 1563.2 1558. 8 1 5 43 . 4 15 24. 0 1504 . 5 1 494 .6 1495.3 1503 .3 1517.0 1527.3 1533 . 3 1524.2 1517 . 6 1513.8 1525.0 
1995 31 1568.2 15 64. 0 1548.9 1526.9 1509.7 1500.2 1502.3 1514 . 0 1527.3 1532 .6 1532.8 1521.9 1516.5 1513.2 1529.0 
1996 29 1568.2 1563.9 1549.4 1 531.2 1518.4 1504.2 1507 . 0 1515.9 1526.7 1533 .4 1533.5 1523.3 1517.3 1513 . 4 1531.1 
1997 29 1571.4 1567.7 1552 .2 1536 .8 1525.7 1517.5 1520.0 1529.4 1539 .3 15 42. 7 15 44. 8 1531 . 8 1523.9 1519.8 1539.1 

3: 1998 23 1556.7 15 52.3 1539.2 1521.6 1507.2 1492.6 1488.2 1495.5 1507.1 1513.0 1515.1 1506 .4 1502.6 1500.6 1516.7 
1999 33 1567.0 1562.6 1547.8 1 53 5 .1 1523.2 1 517.9 1521.7 1530.9 1540.5 1544.7 1543.7 1533 . 5 1526.8 1523.3 1538 . 4 

N 2000 27 1574.8 1570.8 15 56 .6 1543.4 1533 . 9 1522.7 1524.3 1532.5 1542.6 15 4 5.2 1536.9 1522.5 1516.3 1512.6 1540.5 
I 
~ 2001 31 1567.6 1563.8 1550.1 1535 .1 1524.0 1510.7 1510.9 1521.5 1534.3 1538 . 1 1533 . 2 1523.8 1518.0 1515 . 5 1533.9 

2002 25 1573.6 1569.2 1552.0 1 535.3 1519 .3 1509.3 1512.9 1522. 4 1531.3 1537 .7 1534.5 1523 . 7 1516.5 1513.1 1534.3 
2003 23 1569.5 1565.3 1 55 1.8 1537.3 1525.6 1518.9 1 520.0 1527.7 1537 .7 1544.2 1544.8 1530.7 1524.4 1520.9 1538.9 
2004 24 1574.9 1571.0 1558.0 1548.1 1536.0 1526.7 1529.2 1534.0 1544.3 1548.2 1545.3 1527.9 1521.9 1518 . 6 1544.0 
2005 30 1570.6 1566.8 1553.3 1539.8 1529 . 9 152 2.0 1524.6 1533.0 1544.0 1546.6 1541.3 1524.0 1518.9 1516.5 1539.9 
200 6 32 1573.4 1569.4 1555.4 1541.5 1526.1 1517.4 1520.6 1530 . 0 1 541 .9 1547.9 1552 . 1 1539.5 1531.8 1527.7 1542 . 8 
2007 23 1575.7 1571.8 1557.9 1543.8 1532.9 1522.0 1525 . 8 1534 . 0 15 44. 0 15 4 8 .2 1542.1 1527.2 1521.5 1518.0 1542.5 
2008 26 1564.1 1559.9 1546. 7 1535.1 1521.6 15 11.3 1513.7 1518.4 1527 .9 1536.7 1540.4 1530 . 1 1525.3 1522.9 1534.2 

====== 
AVERAGE 1569.4 1565.2 1550.5 1534.5 1 521 .7 1 511.7 1513 . 7 1522 . 4 1533.5 1539.1 1538.3 1526.3 1520.4 1517.1 1535.1 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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 25 -4.0 -4.2 -4.5 -9.8 -12.1 -16.6 -16.0 -14.4 -13.5 -13.8 -9.7 -9.8 -10.5 -9.8 -10.3 
1990 27 -1.7 -1.4 -1.2 2.9 1.8 -1.4 -2.1 -2.3 -2.4 -2.6 2.3 6.8 4.6 5.5 0.5 
1991 26 1.6 1.5 1.2 3.1 4.0 1.3 1.3 1.3 1.6 1.4 3.0 6.2 5.9 5.7 2.7 
1992 18 0.3 0.5 0.3 1.7 4.0 3.5 2.2 2.2 2.1 1.7 5.2 8.0 6.0 4.9 2.9 
1993 21 -2.2 -2.3 -1.8 1.6 1.7 0.0 0.6 0.9 0.8 0.7 3.4 8.8 7.2 7.5 1.6 
1994 30 2.9 2.9 2.7 4.3 9.6 5.9 5.1 5.6 6.0 5.3 6.9 9.7 8.5 6.8 5.7 

3: 1995 31 2.9 2.8 2.6 5.4 9.9 7.1 6.0 5.3 5.6 5.1 7.6 11. 4 10.1 9.4 6.3 
1996 29 3.8 3.7 2.9 4.1 5.9 6.6 5.4 4.6 5.1 4.8 7.7 11.1 9.1 8.7 5.8 

N 1997 29 2.4 2.3 2.1 3.0 3.7 3.0 3.5 3.0 2.9 2.7 6.3 13.0 10.5 7.3 4.3 
I 

+:> 1998 23 4.5 4.6 3.9 6.4 7.7 5.5 5.3 5.7 7.3 6.8 8.0 8.6 8.5 7.9 6.4 
N 1999 33 3.0 2.9 3.0 2.7 2.5 1.5 1.5 0.7 0.0 0.0 3.9 9.2 8.4 7.6 3.1 

2000 27 1.8 1.8 1.6 2.4 2.7 2.9 3.8 2.8 2.6 2.7 4.2 10.0 8.3 8.3 3.7 
2001 31 2.0 1.9 2.1 4.5 6.0 4.9 4.9 3.2 1.9 1.7 4 .2 8.9 9.8 9.2 4.3 
2002 25 1.5 1.4 1.6 2.1 4.5 3.9 3.6 2.9 4.3 3.9 5.2 10.4 9.6 9.0 4.3 
2003 23 2.6 2.7 2.7 4.7 4.3 1.9 2.6 2.4 3.2 2.9 3.1 6.2 7.4 8.4 3.8 
2004 24 1.7 1.5 0.5 0.2 0.8 0.5 0.7 0.5 0.4 0.3 1.7 8.2 9.5 9.7 2.2 
2005 30 1.8 1.8 1.5 2.6 4.2 2.6 3.3 2.3 1.4 1.4 2.0 7.8 8.9 9.6 3.3 
2006 32 2.2 2.3 1.6 1.3 3.9 3.0 2.8 2.1 1.6 1.4 1.9 8.0 9.9 9.3 3.3 
2007 23 1.9 1.9 1.4 1.7 2.6 2.8 3.0 2.6 2.5 2.5 4.2 9.9 9.5 10.5 3.7 
2008 26 2.4 2.4 2.2 2.8 2.0 0.9 1.5 1.0 1.6 1.4 0.9 5.3 6.1 6.5 2.5 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= ====== ====== ====== 
AVERAGE 1.7 1.6 1.4 2.5 3.7 2.1 2.1 1.7 1.8 1.6 3.6 8.0 7.5 7.2 3.1 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD WIHI GAS Date: 17-JUN-89 06:46:11 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Perc ent) 
************ *** ********************************************* *********************************************************************** 

The Dalles Di scharge (kcfs) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 115 128 140 163 198 205 198 199 222 261 257 190 143 114 183 
1990 154 115 128 140 164 202 209 199 200 236 263 255 195 147 115 185 
1991 154 119 127 137 166 200 209 202 200 221 261 256 194 145 117 184 
1992 160 121 127 133 166 200 206 201 203 240 262 257 195 151 116 185 
1993 155 120 124 132 161 202 206 201 207 230 264 253 192 142 113 183 
1994 155 111 120 129 162 206 212 200 209 228 266 246 188 142 113 182 
1995 154 114 121 130 162 207 211 199 204 234 272 253 192 141 111 184 
1996 148 107 116 127 160 207 216 205 206 232 265 250 192 144 114 183 
1997 155 108 120 131 164 210 215 204 209 231 260 252 195 143 112 184 

:::s: 
1998 155 114 124 133 165 207 212 205 214 239 266 254 193 141 111 186 

N 1999 149 109 117 128 164 212 217 203 209 238 267 258 201 144 113 186 
I 

2000 151 105 119 132 170 215 221 213 221 240 270 257 194 140 111 
~ 

188 
w 2001 152 109 119 130 165 211 220 213 214 238 272 260 193 143 113 187 

2002 157 107 120 131 163 202 203 197 207 227 260 249 191 139 110 180 
2003 163 102 116 129 166 210 218 210 217 244 277 252 192 141 110 186 
2004 146 104 115 126 165 208 215 212 212 240 272 261 196 140 112 185 
2005 151 107 117 127 164 209 215 211 213 246 269 265 201 141 112 187 
2006 145 102 114 127 166 207 211 209 221 250 272 251 192 143 112 184 
2007 155 107 117 129 163 206 208 203 204 228 256 250 194 140 110 181 
2008 159 101 115 126 166 212 213 208 216 230 258 257 202 144 113 184 

====== ====== ====== ====== ====== ====== ======= ====== ====== ======= ====== ====== ====== ====== ====== 

AVERAGE 110 120 131 164 206 212 205 209 235 265 255 194 143 113 184 



F I Rr~ USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base Study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
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 96 111 145 134 126 108 120 154 152 141 111 87 120 
1990 154 82 90 96 113 149 139 127 106 126 154 151 145 114 88 122 
1991 154 85 90 93 113 147 139 130 109 121 157 153 146 113 90 122 
1992 160 87 90 90 111 143 133 128 109 132 156 152 144 118 89 121 
1993 155 87 87 89 111 151 137 129 114 124 156 150 142 109 85 121 
1994 155 78 84 86 110 153 144 128 117 125 159 148 140 108 85 121 
1995 154 81 83 87 111 156 143 128 112 127 160 150 144 107 84 122 
1996 148 74 80 84 107 153 144 133 116 127 158 150 144 111 86 121 

3: 1997 155 76 83 87 113 156 146 134 117 131 157 150 147 110 84 123 
1998 155 82 86 90 113 155 144 132 119 132 161 154 144 108 84 124 

N 1999 149 76 80 85 111 155 145 132 114 129 159 154 150 111 85 122 
I 

2000 151 73 81 87 115 158 148 141 127 137 163 156 147 +=:> 109 85 125 
+=:> 2001 152 76 81 86 112 156 146 139 120 131 164 155 144 110 85 124 

2002 157 75 83 87 113 151 137 127 116 127 154 150 143 106 83 120 
2003 163 70 79 85 114 155 145 138 121 134 167 152 143 108 83 123 
2004 146 72 78 83 112 153 143 139 120 131 162 154 145 107 85 122 
2005 151 75 79 83 111 154 142 136 118 135 157 156 150 108 84 122 
2006 145 70 77 84 113 152 141 134 122 138 164 153 142 110 84 121 
2007 155 76 80 86 113 154 142 133 115 128 152 153 146 108 83 121 
2008 159 69 78 82 115 159 147 138 124 131 157 156 154 111 86 123 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== =====:= 

AVERAGE 77 83 87 112 153 142 132 116 129 158 153 145 110 85 122 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

************************************************************************************************************************ ********** 
BPARYSUM Summary 

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
** ************************************************************** **************** *************************************** ************ 

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

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

3: 1995 154 3 2 2 0 -3 -4 -2 0 0 -3 0 -2 1 1 0 
1996 148 4 2 3 1 -3 -4 -1 -2 0 -2 0 -1 1 1 0 

N 1997 155 5 2 2 1 -3 -4 -1 -1 -1 -2 -1 -3 1 1 
I 0 

+:> 1998 155 4 3 2 1 -2 -3 -2 -1 0 -2 0 -1 2 1 0 
(Jl 

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

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 3 2 2 1 -1 -3 -1 -1 0 -2 0 -1 1 1 0 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W!HI GAS Date: 17-JUN-89 06:46:11 
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 AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 75 86 90 107 97 84 84 80 91 134 72 59 68 74 87 
1990 27 80 87 91 106 102 87 89 89 98 134 76 59 65 76 89 
1991 26 80 85 86 105 102 87 86 81 89 131 74 64 76 80 89 
1992 18 86 87 87 105 103 83 86 85 91 132 74 62 75 81 89 
1993 21 82 84 83 102 101 88 90 91 98 134 73 63 73 79 89 
1994 30 73 82 84 102 97 84 84 85 92 133 73 64 74 79 87 
1995 31 76 83 84 102 98 84 85 85 92 134 74 64 76 81 88 
1996 29 73 81 80 101 99 88 90 93 98 134 76 63 76 80 88 

3: 1997 29 73 79 81 100 102 85 90 93 100 133 67 62 75 82 87 
1998 23 73 78 82 100 101 88 89 91 95 133 73 64 81 79 88 

N 1999 33 72 77 81 102 100 83 82 85 92 130 77 59 70 78 85 
I 

+::> 2000 27 69 75 78 101 100 87 87 91 95 134 84 60 75 82 87 
(j) 2001 31 71 75 79 96 102 87 86 86 94 134 80 60 74 77 86 

2002 25 71 79 83 103 103 89 86 92 98 132 83 59 74 80 88 
2003 23 67 74 79 99 98 85 85 88 94 133 83 68 73 76 86 
2004 24 68 73 73 99 97 86 87 90 93 134 82 67 73 77 86 
2005 30 71 74 79 99 97 85 85 89 93 134 86 67 72 77 87 
2006 32 67 74 78 101 96 86 85 89 90 134 84 67 66 77 86 
2007 23 69 73 77 101 97 88 85 90 91 134 87 65 68 75 87 
2008 26 63 71 78 101 100 91 84 86 90 130 84 63 72 75 86 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 73 79 81 101 100 86 86 88 94 133 78 63 73 78 87 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W!HI GAS Date: 17-JUN-89 06:46:11 
Incr Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
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 AG1 AG2 AVG 
----------
1989 25 4 1 3 0 1 0 0 0 3 0 1 0 2 0 1 
1990 27 -1 0 1 1 1 2 4 3 4 0 3 2 -1 0 1 
1991 26 0 1 2 0 2 2 1 1 4 1 2 2 0 1 1 
1992 18 -4 0 0 2 3 6 3 2 5 0 3 1 -1 1 1 
1993 21 -3 1 1 1 2 2 1 1 3 0 2 1 -2 1 1 
1994 30 5 2 2 2 8 6 2 1 4 0 4 2 -2 0 3 
1995 31 5 1 2 1 6 4 2 1 4 0 2 1 -3 0 2 

3: 1996 29 4 2 3 3 5 4 2 1 4 0 3 1 -3 1 2 

N 1997 29 5 2 3 3 5 4 1 2 4 1 2 2 -3 -1 2 
I 1998 23 4 3 2 2 5 2 2 0 4 1 1 0 -2 1 2 

+::> 1999 33 5 2 3 3 5 6 3 2 2 0 2 2 -1 1 3 
-....J 

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

====== ====:c:= ====== ====== ====== ===~== ======= ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 4 2 2 2 4 3 2 1 3 0 1 1 -2 0 2 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
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 1 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 0 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 0 0 0 0 0 0 
1994 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1995 154 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3: 1996 148 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 

N 1997 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 1998 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~ 1999 149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CO 

2000 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2001 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2002 157 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2003 163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2004 146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2005 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2006 145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2007 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2008 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

:::r===== ====== ====== =====~ ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 

AVERAGE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



FIR~1 USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Incr Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
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 AG1 AG2 AVG 
----------
1989 25 1 0 -1 1 0 1 0 0 0 0 -1 0 0 0 0 
1990 27 0 0 0 -1 0 1 0 0 0 0 -1 -1 1 0 0 
1991 26 0 0 0 0 0 1 0 0 0 0 -1 -1 0 0 0 
1992 18 0 0 0 0 0 0 0 0 0 0 -1 -1 1 0 0 
1993 21 0 0 0 -1 0 0 0 0 0 0 -1 -1 1 0 0 
1994 30 0 0 0 0 -1 1 0 0 0 0 0 -1 1 1 0 
1995 31 0 0 0 -1 -1 1 0 0 0 0 -1 -1 1 0 0 

3: 1996 29 0 0 0 0 0 0 0 0 0 0 -1 0 1 0 0 
1997 29 0 0 0 0 0 0 0 0 0 0 -1 -2 1 1 0 

N 
1998 23 0 0 0 -1 0 0 0 0 0 0 -1 0 0 0 0 

I 
..j:::. 1999 33 0 0 0 0 0 0 0 0 1 0 -1 -1 0 0 0 
<..0 2000 27 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 

2001 31 0 0 0 -1 0 0 0 0 1 0 0 -1 -1 0 0 
2002 25 0 0 0 0 -1 0 0 0 0 0 0 -1 0 0 0 
2003 23 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 
2004 24 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 
2005 30 0 0 0 0 0 0 0 0 1 0 0 -1 0 0 0 
2006 32 0 0 0 0 0 0 0 0 0 0 0 -2 -1 0 0 
2007 23 0 0 0 0 0 0 0 1 0 0 0 -1 0 0 0 
2008 26 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 

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



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

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

Incr study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Difference = (Incr study) - (Base study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

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

ANN 

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

::s: 1996 148 4 2 3 2 -3 -4 -1 -2 0 -2 0 -1 0 1 0 
1997 155 4 2 2 1 -3 -4 -2 -1 -1 -2 -1 -3 0 1 0 

N 
I 1998 155 4 3 2 1 -1 -3 -2 -2 0 -2 -1 -1 1 1 0 

U1 1999 149 5 3 3 1 -2 -4 -1 0 0 -2 -1 -3 0 0 0 
0 2000 151 4 2 2 0 -3 -5 -3 -1 -1 -3 -1 -2 0 0 -1 

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

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====~= 

AVERAGE 3 2 2 1 -1 -3 -1 -1 0 -2 0 -1 0 1 0 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1.0 MAF : PSW HI LOAD WIHI GAS Date: 17-JUN-89 06:46:11 
Number of Games: 200 
Average Over Low water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 108 120 131 150 135 127 128 128 143 211 134 97 94 97 131 
1990 27 110 120 132 150 142 132 134 138 148 212 144 98 92 100 134 
1991 26 111 117 123 145 137 129 129 129 142 206 134 101 101 102 131 
1992 18 117 120 125 147 141 123 128 137 142 209 134 100 103 104 132 
1993 21 114 118 124 145 140 131 135 140 148 211 139 104 100 103 134 
1994 30 105 114 122 143 134 126 127 132 145 211 135 103 103 103 130 
1995 31 108 115 122 145 135 128 128 132 144 210 136 102 103 105 131 
1996 29 103 113 120 143 138 131 134 144 149 212 139 101 104 104 132 
1997 29 104 112 122 144 142 131 135 141 152 211 133 102 105 107 132 
1998 23 106 110 120 140 136 130 132 141 147 207 133 101 106 100 130 

3: 1999 33 103 110 121 145 140 128 126 133 143 207 141 97 99 102 130 

N 2000 27 100 108 119 143 140 130 130 142 144 210 148 98 102 105 131 
I 2001 31 101 107 118 138 138 131 128 135 145 209 141 98 101 100 129 

(.Jl 2002 25 102 112 124 147 144 132 130 141 150 212 149 99 105 105 133 
2003 23 97 106 117 141 136 128 128 137 147 210 145 107 102 100 130 
2004 24 99 106 114 140 135 129 131 138 144 211 148 108 100 100 130 
2005 30 101 107 119 142 136 129 129 138 143 211 151 106 98 100 131 
2006 32 95 106 118 143 136 130 130 136 141 212 148 106 95 101 130 
2007 23 100 107 117 144 137 130 128 141 140 211 151 105 96 98 131 
2008 26 92 103 116 141 137 134 127 133 143 207 148 103 100 98 129 

=111!::::1:===== z:==-~o::=:==::::It =~:Z===z:::I: ===,.".=- ======= =====-== ====== ====== ====== ====== ====== ======== ====== ====== :=0===== 
AVERAGE 103 111 121 144 138 129 130 137 145 210 142 102 100 102 131 



FIRM USE 

SW HIGH LOADS/HIGH GAS PRICES 

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

Base study: EMXBASHL : NTS : TE3AC : 1. 0 MAF : PSW HI LOAD W/HI GAS Date: 17-JUN-89 06:46:11 
Inc r Study: IMXA2SHL:NTS:TE3AC:2.5 MAF:FIRM USE:FELCC 165: SWHLHG Date: 20-0CT-89 16:00:27 
Differenc e = (Inc r Study) - (Base Study) 
Number o f 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 AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 4 2 2 1 1 1 0 0 3 0 -1 0 2 0 1 
1990 27 -1 0 1 0 2 3 4 3 4 0 2 1 0 0 1 
1991 26 0 1 3 -1 2 3 1 2 4 1 1 1 0 1 1 
1992 18 -3 0 0 2 3 7 3 3 5 0 2 1 0 1 1 
1993 21 -2 1 1 0 1 3 1 0 3 0 1 -1 -1 0 1 
1994 30 5 2 2 1 7 7 2 1 4 0 3 1 -1 1 3 
1995 31 4 1 2 1 5 4 2 1 4 0 2 1 -2 0 2 

3: 1996 29 4 2 3 3 5 4 2 1 4 0 2 1 -2 1 2 

N 1997 29 5 2 3 3 5 4 1 2 3 1 1 1 -2 1 2 
I 1998 23 4 3 2 2 5 3 2 -1 4 1 1 0 -2 1 2 

Ul 1999 33 5 2 3 3 5 6 3 2 3 0 1 1 -1 1 3 
N 

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

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



3: 

N 
I 

U1 
W 

FIRM uSE 

SPILL AGREEMENT SIGN ED 

*.*.****.*****.*.****.** ••• *.********* ••• ****** •••• *.**** ••••• ** •••••• • ** ••• ** •••• ****** •• ** ••• *****.******.***.* ••• ****.*.******.* 
BPAHYSUM Summary 

Base study: GMXBASAS NTS: TE3AC 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Numb e r of Games: 200 
Average Over Typical Water Yea rs ( Mid 80 Percent) 
**** •••• *.**** ••••••••••• **.**** •• **** ••••• * ••••• ** •••••• * ••••••••• **** •••• *.******* •• * ••• **** ••• ***** •••••• ** ••• ******* ••••••••••• 

Hungry Horse Res E1ev (feet) 

YEAR I NUM 

1989 
1990 
1991 
1992 
1993 
199 4 
199 5 
19 96 
199 7 
19 98 
19 99 
200 0 
200 1 
2002 
2003 
200 4 
2005 
2006 
2007 
2008 

153 
154 
154 
160 
155 
155 
154 
1 48 
155 
155 
149 
151 
152 
15 7 
163 
146 
151 
145 
155 
159 

SEP 

3544.8 
3534.8 
3534.1 
3530.0 
3534.5 
3532.6 
3521.1 
3522 . 0 
3526.5 
3525.9 
3528.5 
3530.7 
3530.7 
3530 . 1 
353 4 .7 
3537.7 
3537.3 
3532.1 
3531. 8 
3538.8 

OCT 

3 542.7 
3533.0 
3531.5 
3527. 7 
3532.0 
3529.9 
3518.8 
3519.1 
3523.9 
3524.2 
3525.7 
3528.9 
3528 . 8 
3527. 4 
3532.9 
35 35. 0 
3534.8 
3529.5 
3529.0 
3536.5 

NOV 

3540.9 
3532. 1 
353 0 .4 
3 5 26.2 
3531 .0 
3528.7 
3518.0 
3518.4 
3523 .1 
3523.5 
352 5.1 
3528.6 
3527.7 
352 5.7 
3532.4 
3533.9 
3533.8 
3528.3 
3528.1 
3536.2 

DEC 

3537.8 
3529.5 
3 527 . 8 
3523.5 
3528.1 
3526.3 
35 15 .7 
3516.2 
3520.6 
3521.3 
3522.6 
3526.9 
3525.7 
3522 . 6 
3530 .6 
3531 . 8 
3532.0 
3525.7 
3525 . 9 
3534.6 

JAN 

3521.1 
3512.8 
3512.4 
3506.8 
3511.8 
3511.2 
3501.6 
3502.9 
3504.7 
3 50 6.3 
3507.2 
351 0.8 
3 510.3 
3 507 .5 
3515.2 
351 5 . 5 
3515.1 
3509.6 
3510.9 
3517.1 

FEB 

3502.7 
3495.6 
3495.7 
349 0.1 
3494.5 
3494.6 
3486.2 
34 87.8 
3487.4 
3489.4 
34 89.5 
34 92 .0 
3494.1 
349 0.5 
349 7 .6 
3497.5 
3 49 5.9 
3491 . 8 
3494. 7 
34 98.2 

MAR 

3487 .3 
3480.9 
3480.5 
3475.0 
34 79 . 8 
3479.9 
3471.0 
3474 . 2 
3471.8 
3 4 73.7 
3473.4 
347 5 .4 
3 4 78.9 
3476.0 
3481.0 
3481.3 
34 80.1 
3476.4 
3 4 80 .2 
3481.7 

API 

3 4 87.5 
3482 .0 
3480 . 9 
3475.9 
3479.9 
3479.4 
34 70.7 
3473.6 
3470.9 
3 474. 1 
3473.7 
3475.7 
3478.8 
3476.0 
3480.6 
3481.1 
34 80. 4 
3476.2 
3480.5 
3481.3 

AP2 

3492.5 
3487.9 
3487.2 
3482.5 
3486.1 
3485.7 
34 78 .5 
3480.2 
34 7 7.5 
34 80. 9 
3479. 6 
3482.9 
348 5.0 
3482.3 
3486.1 
3486.6 
3485.2 
3483.0 
348 6.1 
3486.7 

MAY 

3525.9 
3523.0 
3522.7 
3519.6 
3521 .7 
3522.6 
3517.8 
3518 .8 
3515 .4 
3518.0 
3517.8 
3519.8 
3521.1 
3 51 9.2 
35 22 .2 
3522.2 
3520.5 
3521.0 
352 0.9 
3521. 4 

JUN 

3554.6 
3552.4 
3552 .3 
3550.3 
3550.9 
3551. 6 
35 48.4 
3549.5 
3547.4 
3548.3 
3549.7 
3549.9 
3551.0 
3549 .6 
3 551 .1 
3551.6 
3551.8 
3550.4 
3550 . 6 
3552.3 

JUL 

3559.4 
3557.8 
3557.6 
3556.5 
3556.2 
3557.1 
3554.2 
3555.6 
3553.7 
3554.7 
3555 . 5 
3555.8 
3557.3 
3555.3 
3556 . 9 
3557 . 1 
3557.7 
3555.9 
3555.9 
3557.5 

AG1 

3558.6 
3557.5 
3556.7 
3555.7 
3554.8 
3555.1 
3552.5 
3554 .2 
3552.4 
3553.3 
3554.5 
3555.0 
3556.1 
3554.2 
355 5.7 
3555.9 
3556.7 
3555.1 
3554.8 
3557 . 0 

AG2 

3557.3 
3556.7 
3555 . 2 
3554. 4 
3552.3 
3551.8 
3549.6 
3551.5 
3550.2 
3550.9 
3552 . 9 
3553.4 
3554.0 
3552.0 
3553 . 8 
3554.0 
3554.9 
3553.4 
3553 . 0 
3555 . 9 

ANN 
AVG 

3530.6 
3524.7 
3523.9 
3520.2 
3523.2 
3522.7 
3515.1 
3516 . 3 
3516.8 
3518.1 
3519.0 
3521.3 
3522.0 
3519.9 
3524.6 
3525.4 
3524 . 9 
3521.4 
3522.3 
3526.4 

AVERAGE 3531.9 3529. 6 3528.6 3526.3 3510 .6 3493.3 3 47 7.9 3478.0 3484 . 1 3520.6 3550.7 3556.4 3555.3 3553.4 3522.0 



F I Rt1 USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

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 153 -4.0 -4.4 -4.4 -4.7 -3.4 -1.9 -1.2 -1.1 -0.8 -0.4 -0.4 -0.4 -0.3 -0.4 -2.2 
1990 154 -2.3 -1.8 -1.5 -1.5 -1.3 -1.1 -0.3 -0.2 -0.1 0.0 0.0 0.1 0.1 0.2 -0.8 
1991 154 1.3 1.5 1.6 1.6 1.7 1.8 2.3 2.3 1.6 0.8 0.6 0.5 0.6 0.7 1.3 
1992 160 0.7 0.7 0.9 0.8 0.8 0.8 1.0 1.1 0.8 0.6 0.4 0.2 0.3 0.4 0.7 
1993 155 0.1 0.2 0.2 0.2 0.3 0.7 0.9 1.1 1.0 0.7 0.6 0.4 0.8 1.4 0.6 
1994 155 3.7 3.9 3.8 3.7 2.7 2.2 2.0 2.3 2.5 1.8 1.3 0.6 1.0 1.6 2.5 

3: 1995 154 3.3 3.6 3.5 3.5 2.9 2.3 2.7 3.2 3.2 2.1 1.6 1.0 1.4 1.9 2.6 
1996 148 5.0 5.3 5.2 5.1 4.3 3.7 3.3 3.9 3.9 2.5 1.8 1.0 1.3 2.0 3.6 

N 1997 155 4.3 4.3 4.1 3.9 3.2 2.4 2.2 2.6 2.9 2.0 1.5 1.0 1.3 1.6 2.8 
I 

V1 1998 155 3.8 4.0 3.9 3.9 3.2 2.4 3.1 3.2 3.2 2.1 1.5 1.2 1.5 2.0 2.9 
J::- 1999 149 3.3 3.5 3.4 3.3 2.1 1.5 1.7 1.8 1.7 1.1 0.7 0.6 0.8 1.1 2.0 

2000 151 4.0 4.0 3.8 3.7 3.0 2.6 2.2 2.2 2.0 1.3 1.0 0.8 1.0 1.2 2.5 
2001 152 3.6 3.8 3.7 3.7 3.5 2.8 2.2 2.4 2.3 1.5 1.1 0.7 1.1 1.6 2.6 
2002 157 4.0 4.0 4.0 4.0 3.3 2.9 2.7 3.1 3.1 2.2 1.7 1.3 1.5 1.9 2.9 
2003 163 3.6 3.7 3.6 3.5 2.5 1.8 1.3 1.4 1.3 0.9 0.7 0.5 0.8 1.2 2.0 
2004 146 3.1 3.2 3.2 3.2 2.5 2.3 1.8 1.7 1.5 0.8 0.5 0.3 0.5 0.7 1.9 
2005 151 2.8 2.9 3.0 2.9 2.4 2.1 1.7 1.7 1.7 1.2 0.8 0.6 0.9 1.2 1.9 
2006 145 3.7 3.8 3.7 3.6 3.1 2.4 2.0 2.2 1.9 1.3 0.9 0.6 0.8 1.2 2.4 
2007 155 3.4 3.5 3.4 3.4 2.8 2.2 1.9 2.1 2.0 1.2 0.8 0.6 0.8 1.1 2.2 
2008 159 3.2 3.3 3.2 3.3 2.4 2.0 1.7 1.9 1.8 1.3 0.9 0.6 0.7 0.8 2.0 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 2.5 2.6 2.6 2.5 2.1 1.8 1.8 1.9 1.9 1.3 0.9 0.6 0.8 1.2 1.8 



3: 

N 
I 

tTl 
tTl 

FIRM U::,E 

SPILL AGREEMENT SIGNED 

•• ** •• ** •• **************.***.***.***** ••••••••••••••••••••••••••••• *** •• *** •• * •••• * ••• *** ••••••••••••••••• **.***** •••• *.***.******. 
BPAHYSUM Summary 

Base study: GMXBASAS NTS TE3AC 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Number of Games : 200 
Average Over Low Water Years (Bottom 10 Percent) 
••• * •••••• *** ••••• *** •••• ** •••••• **** •••••• ••••• ** ••••••••••• *** •• ** ••• *** ••••• ** ••• ** •• ********* •••• ** ••• ** ••• ****.** •••• * •• *.*.** 

Hungry Horse Res E1ev (fe et) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

3544.4 
3537.7 
3518.8 
3533.1 
3531.4 
3522.1 
3 530 . 0 
3527.9 
3534.6 
3509.7 
3528.1 
3532.0 
3527.3 
3537 .1 
3529.4 
3540.2 
3531.1 
3534.6 
3539.0 
3518.3 

OCT 

3539.4 
3533.0 
3512.7 
3527 .3 
3526.5 
3515.6 
3523 . 7 
3522.1 
3529.2 
3503.0 
3522.0 
3527.5 
3521.5 
3531.4 
3523.0 
3535.9 
3526 .3 
3530.1 
3534.3 
3513.0 

NOV 

3532.5 
3526.5 
3505.5 
3521.0 
3520.8 
3508.0 
3516.3 
3515.1 
3522.8 
3495.4 
3515.1 
3521.8 
3514.8 
3524.8 
3516.0 
3530.7 
3520.1 
3524.2 
3528.7 
3506.2 

DEC 

3524.3 
3518.2 
3496.4 
3513.3 
3513.6 
3498.5 
3507.8 
3506.3 
3515 . 0 
3485.8 
3507.5 
3514.8 
3506.9 
3516.8 
3507.9 
3523.9 
3512.3 
3517.0 
3521.6 
3497.6 

JAN 

3501.8 
3504.5 
3473.8 
3495.0 
3498.1 
3476.8 
3485.5 
3485.1 
3498.0 
3462.0 
3491.9 
3499.8 
3489.4 
3498.1 
3491. 5 
3508.5 
3495.3 
3499.2 
3503.5 
3481.7 

FEB 

34 79.3 
3490.2 
3454.0 
3474.7 
3481.3 
3455.4 
3463.6 
3465.1 
3482.1 
3438.7 
3481.1 
3484.6 
3471.2 
3479.1 
3478.1 
3494.5 
3480.4 
3482.8 
3490.0 
3466.4 

MAR 

3464.5 
3481.7 
3440.9 
3457.3 
3469.3 
3436.8 
3447.0 
34 50.4 
3471.1 
3418.0 
3474.9 
3474 . 6 
3455.4 
3464 .2 
3467.2 
3485.1 
3470.9 
3471.4 
3481.3 
3456.5 

AP1 

3466.5 
3484.3 
3442.8 
3455.6 
3468.9 
3434.5 
3448.1 
3450.5 
3472.0 
3414.3 
3478.9 
3476.8 
3458.0 
346 5 .1 
3470.1 
3484.0 
3473.7 
3471.8 
3483.2 
3456.2 

AP2 

3474.6 
3491.2 
3451.2 
3461.8 
3474.9 
3442.5 
3456 .9 
3456.7 
3478.7 
3420.6 
3485.1 
3483.0 
3466.3 
3470.3 
3476.5 
3489.5 
3480.6 
3479.1 
3488.5 
3461.1 

MAY 

3505.9 
3517.6 
3488.8 
3498.7 
3504.1 
3483.7 
3491.9 
3492.4 
3508.2 
3463.8 
3514.6 
3510.7 
3498.4 
3503.1 
3508.1 
3516.2 
3508.2 
3509.5 
3516.3 
3495.6 

JUN 

3504.6 
3511.4 
3494.3 
3498.7 
3502.3 
3493.5 
3493.6 
3493.0 
3507.6 
3468.6 
3514 .3 
3503.5 
3498.2 
3498.9 
3511.5 
3512.4 
3505.0 
3514.7 
3509.1 
3503.2 

JUL 

3486.4 
3489.2 
3478.9 
3476.0 
3479.0 
3478.0 
3474.4 
3471.4 
3486.4 
3449.2 
3496.0 
3477.7 
3480.0 
3477.7 
3494.2 
3488.9 
3483.7 
3496.2 
3483.1 
3487.5 

AG1 

3476.0 
3475.8 
3468.0 
3461.2 
3465.3 
3464.0 
3461.0 
3458.3 
3472.8 
3438.7 
3482.6 
3461.6 
3467.1 
3462.3 
3481.6 
3472.7 
3469.2 
3482.5 
3468.6 
3475.5 

AG2 

3469.1 
3469.1 
3461.4 
3450.6 
3452.2 
3453.2 
3450.8 
3450.0 
3460.0 
3431.9 
3470.6 
3449.8 
3456.6 
3451.5 
3469.5 
3458.7 
3455 . 9 
3470.9 
3456.4 
3 46 6.0 

ANN 
AVG 

3502.2 
3505.9 
3481.4 
3492.3 
3496.1 
3480.3 
3486.8 
3486.3 
3499.5 
3462.2 
3500.1 
3498.3 
3490.5 
3496.1 
3497.7 
3507.0 
3497.5 
3502.5 
3504.3 
3487.8 

AVERAGE 3530.3 352 4 .8 3518.2 3510.1 3491.8 3474.5 3461.9 3462.9 3469.7 3501.9 3502.2 3482.1 3468.7 3458 . 1 3493.8 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Hungry Horse Res Elev (feet) 
------- - ----------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 - 6.9 -8.2 -8.6 -9.0 -11.1 -12.9 -17.3 -16.3 -15.5 -12.8 - 7.3 -9.2 -9.8 -8.7 -10.6 
1990 27 -1.1 -0.8 0.4 0.7 0.4 -1.2 0.4 1.4 1.3 0.8 5.0 9.6 10.3 8.7 2.0 
1991 26 3.4 3.6 4.0 4.1 5.4 7.6 9.0 9.9 8.9 6.9 8.4 9.6 9.7 7.4 6.5 
1992 18 1.9 2.1 2.4 2.5 2.2 2.7 5.9 9.2 8.6 6.3 8.8 9.5 9.4 8.6 5.1 
1993 21 0.4 0.8 0.9 1.4 1.9 3.2 5.9 7.9 7.4 5.7 8.2 10.1 9.8 11.1 4.8 
1994 30 4.0 4.1 4.4 5.0 4.8 6.1 8.9 11.4 11.6 8.1 9.5 11.2 11.5 11.6 7.5 

3: 1995 31 4.2 4.3 4.7 5.2 6.3 9.3 12.6 14.7 14.6 10.8 11.7 13.5 14.4 13.9 9.3 
1996 2 9 4.9 5.0 5.5 5.8 6.4 6.5 8.5 9.9 10.5 7.9 11.0 14.1 14.3 12.2 8.2 

N 1997 29 3.1 3.2 3.5 3.9 3.5 3.8 4.9 5.9 5.7 4.3 8.8 13.9 15.5 14.9 6.1 
I 

Vl 1998 23 5.6 6.1 6.8 7.1 7.8 9.7 12.3 13.0 14.8 10.8 10.6 10.9 11.1 11. 6 9.5 
0'\ 1999 33 4.0 4.3 4.6 4.6 4.0 3.9 4.7 4.4 3.5 2.9 5.7 9.5 10.6 9.7 5.1 

2000 27 5.8 5.9 6.3 6.4 5.5 6.1 7.8 8.7 8.2 6.5 8.4 10.5 11.2 11.9 7.4 
2001 31 3.7 3.8 4.0 4.0 4.0 4.8 7.4 8.7 8.1 6.1 6.7 9.2 10.6 10.4 6.0 
2002 25 1.9 2.0 2.1 2.4 1.6 2.4 4.7 4.4 5.1 3.5 5.7 9.1 10.7 11.5 4.3 
2003 23 3.8 4.1 4.3 4.6 3.2 2.2 3.9 3.8 4.1 2.9 3.5 5.3 5.8 6.3 4.0 
2004 24 1.5 1.6 1.9 2.0 1.6 1.5 1.8 3.1 2.9 2.3 4.8 6.4 8.2 8.8 3.1 
2005 30 3 .6 3.7 4.2 4.9 4.0 4.8 6.1 6.4 6.1 4.9 6.3 6.5 6.8 9.2 5.4 
2006 32 2.6 2.7 2.9 2.9 1.9 2.8 4.5 6.3 5.8 4.3 5.0 5.6 6.2 6.4 4.0 
2007 23 2.8 2.9 3.1 3.2 3.5 2.5 4.6 5.1 5.0 3.9 7.1 8.6 9.7 12.5 5.0 
2008 26 5.0 5.1 5.3 5.8 4.5 4.2 5.0 5.3 5.9 5.1 4.0 4.4 5.0 6.2 5.0 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= 
AVERAGE 2.8 2.9 3.3 3.5 3.2 3.6 5.2 6.3 6.2 4.7 6.7 8.5 9.2 9.3 5.0 



F I R~1 USE 

SPILL AGREEMENT SIGNED 

•••• **** •• * •••••••••••••• * •• *.** •••••••••• * ••••• , *** •••• *** ••• ** ••• *** ••••••••••••• ********** ••• ***********************.* ••• ******* 
BPAHYSUM Summary 

Base study: GMX BASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Number of Games: 200 
Average Over Typical Water Ye ars (Mid 80 Percent) 
•••••••• ** ••• ********.*** •••• ** ••••••••• *******.*** ••• ****** •• *** •• ***.***.** •• • •• * •••••• ••• * •••••••••••••••• * ••••••••••••••••••••• 

Libby Reser voir Elev (fe et ) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 2454.6 2444.9 2425.5 2405.8 2376.0 2348.1 2343.9 2347.4 2356.7 2399.5 2447.6 2458.5 2458.4 2458.2 2409.9 
1990 154 2452.6 2445.3 2427.7 2407.5 . 2375.1 2347.4 2342.8 2346.9 2357.8 2399.8 2448.0 2458.8 2458.7 2458.6 2410 . 1 
1991 154 2452.4 2444.8 2428.3 2407.4 2374.7 2344.5 2339.5 2343.4 2353.2 2398.7 2447.4 2458.6 2458.3 2458.1 2409.0 
1992 160 2 4 50.2 244 3.2 2427.2 2404 . 6 2372.9 2344.8 2340.5 2344 . 3 2355.2 2398.7 2446.8 2458 . 1 2457.9 2457.7 2408.3 
199 3 155 2452.0 2446.4 2431.3 2406.6 2376.7 2349 .5 2344.8 2348.1 2358.6 2400.6 2446.7 2458.4 2457.6 2457 . 2 2410.7 
199 4 15 5 2451.8 24 46. 9 2432.3 2405.9 2375.9 2348 . 2 2343.7 234 7.5 2358.0 2400.9 2447.0 24 58 . 3 2457 . 3 2456 . 5 2410.5 
1995 154 2447 .7 2444.6 2430.2 2403.5 2374.8 2347.8 2342.9 2346.3 2356.8 2401.0 2447.6 2458.3 2457 . 2 2456.5 2409.3 
199 6 148 2449.1 2446.0 2432.2 2405.3 2376.2 2347.9 2343.7 2346.8 2356.7 2399 . 2 2446.7 2458.5 2457 . 6 2457.2 2409.9 
1997 155 2450.2 244 6.5 2431 . 8 2403.9 2373.4 2345.0 2340.4 2344.3 2354.5 2398. 1 2446.8 2458.1 2457.4 2456.9 2408.8 

3: 199 8 155 2450.6 2446.7 2432.1 2406.1 2372.8 2343.8 2338 . 9 2343.5 2354.7 2397.8 · 2446.4 2458 . 2 2457.5 2457.1 2408.8 
N 1999 149 2449.3 2445.3 24 30.7 2 405 . 7 2374.3 2345.9 2341 . 2 2345.1 2356.1 2398.4 2447.7 2458.7 2458.2 2457.9 2409.3 
I 2000 151 2452.0 2449.8 2436.7 2407.7 2374.5 2343.6 2339.7 2344.7 2355. 4 2401.3 2448.3 2458.7 2458.1 2457.7 2410.5 

Ul 2001 152 2451.4 2449. 5 2436.0 2407.8 2377.3 2348.3 2344.6 2349.0 2358.8 2400.3 2447.9 2458.8 2458.1 2457.7 2411.5 -.....J 
2002 157 2450.8 2447.1 2431.8 2404.8 2376.0 2348.9 2343.7 2347.5 2357 . 5 2400.7 2447.6 2458.6 2457.9 2457.4 2410 .4 
2003 163 2452.5 2450.3 2436.8 2408.9 2376.3 2347.1 2342.7 2346.9 2357.6 2400.9 2448. 0 2458.6 2458.1 2457.7 2411.5 
2004 146 2453.3 2450.9 2437.4 2407 . 9 2376.0 2347.7 2342.7 2346 .1 2356.7 2400 . 1 2447.7 2458.7 2458.1 2457.8 2411.4 
2005 151 2453.0 2451.0 2438.2 2408.6 2377.6 2350.1 2345.3 2349.1 2359.4 2399.8 2448.2 2458.7 2458.2 2457 . 9 2412 . 3 
2006 145 2 4 51.4 244 9 .5 2435.8 2406.2 2376.7 2348.1 2344 . 1 2348.4 2360.1 2403.1 2447.8 2458.3 2458. 0 2457.7 2411.6 
2007 155 2452.9 2450.8 2437.3 2407.5 2377.7 2351.3 2345.9 2349.9 2359.4 2399.7 244 7.7 2458.0 2457.7 2457.4 2412.2 
2008 159 2454.1 2452 .5 2440.8 2409.1 2375.4 234 4.6 2340 . 3 2344.5 2354.9 2397.6 2447.0 2458.7 2458.5 2458.4 2411.1 

------
AVERAGE 2451.6 244 7.6 2433.0 2406.5 2375.5 2347.1 2342.6 2346.5 2356.9 2399.8 2447.4 2458.5 2457 . 9 2457.6 2410 . 3 



FIR~1 USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference = (lncr study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
******************* ***************************************** ******* ************************************** ************************** 

Difference Of 
Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -4.0 -2.1 -3.1 -2.2 -2.4 -1.6 -1.7 -1.8 -1.7 -0.8 -0.2 - 0.2 -0.1 -0.1 -1.7 
1990 154 -0.9 -0.5 -0.9 0.8 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 
1991 154 0.5 0.3 -0.6 0.5 -0.4 -0.2 -0.3 -0 .3 -0.3 -0.1 0.0 0.0 0.0 0.0 0.0 
1992 160 0.8 0.5 -0.3 1.2 0.2 0.3 0.4 0.5 0.4 0.3 0.2 0.2 0.1 0.1 0.4 
1993 155 0.5 0.5 -0.5 0.7 0.3 0.3 0.4 0 . 4 0 . 4 0.2 0.3 0.2 0.4 0.5 0.3 
1994 155 1.2 1.2 -0.1 1.2 0 . 4 0 .4 0.4 0.5 0.5 0.3 0.2 0.1 0 .4 0.6 0.5 

3: 1995 154 2 .1 1.7 0 . 1 1.2 0.4 0.2 0.4 0.5 0.5 0 . 2 0.2 0.1 0.5 0.7 0.7 
1996 148 2.2 1.7 0.3 1.2 -0.2 0.1 0.0 0.2 0.2 0.1 0.1 0.1 0.4 0.4 0.5 

N 1997 155 1.6 1.6 0.5 1.3 0.8 0.6 0.5 0.7 0.8 0.2 0.2 0.0 0.3 0.4 0.7 
I 

Vl 1998 155 1.4 0.9 -0.5 0.5 0.3 0.4 0.4 0.5 0.5 0.3 0.2 0.1 0.3 0.4 0.4 
CO 1999 149 1.2 1.2 -0.2 0.5 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.2 0.2 0.3 

2000 151 0.7 0.6 -0.8 0.1 -0.6 -0.4 -0.4 -0.3 -0.3 0.0 0.1 0.0 0.2 0.2 -0.1 
2001 152 1.5 1.4 0.1 0.9 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.0 0 .3 0.4 0.4 
2002 157 1.5 1.3 0.1 1.2 0.2 0.2 0.5 0.6 0.7 0.4 0.3 0.0 0.3 0.4 0.6 
2003 163 1.3 1.1 -0.1 0.3 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.2 0.3 0.2 
2004 146 0.9 1.0 -0.3 0.7 0.2 0.1 0.3 0.4 0.3 0 .2 0.2 0.1 0.2 0.2 0.3 
2005 151 1.0 1.2 -0.3 0.5 0.0 0.4 0.5 0.6 0.6 0.3 0.2 0.0 0.2 0.3 0.4 
2006 145 1.4 1.4 0.1 0.8 0.1 0.4 0.7 0 . 8 0.7 0.3 0.3 0.1 0.2 0.2 0.5 
2007 155 0.9 0.7 -0.9 0.1 -0.5 -0.5 -0 . 3 -0.1 -0.1 -0.1 0.1 0.0 0.1 0.2 0.0 
2008 159 0.9 0.9 -0.5 0.2 -0.2 0.0 0 . 0 0.1 0.1 0 .0 0.1 -0.1 0.1 0.1 0.1 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= 
AVERAGE 0.8 0.8 -0.4 0.6 -0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.0 0.2 0.3 0.2 
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BPAHYSUM Summary 

Base study: GMXBASAS NTS TE3AC 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Number of Games: 200 
Average Over Low Water Years (Botto m 10 Percent) 
.** ••••••••••••••• ***** ••••• *** ••• ******.*******.*** ••••••••••••••••••• *** ••• *** ••••••••••••••••• **** ••••• **** •••• ***** •••••••••••• 

Libby Reservoir E1ev (feet) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

2454.2 
2453.7 
2450.1 
2449.6 
2451. 8 
2448.2 
2450.8 
2449.5 
2451.1 
2444.6 
2448.6 
2454.3 
2450.5 
2451. 4 
24 53.3 
24 53.2 
2451.8 
2452.2 
2453.1 
2446.5 

OCT 

2443.7 
2445.6 
2442.8 
2441.7 
2448 . 1 
2440.9 
2444.8 
2443.7 
2446.7 
2439 . 7 
2443.8 
2451 . 6 
2447.4 
2446.8 
2450.0 
2450.7 
2449 .4 
2449.8 
2451.4 
2444.0 

NOV 

2420.9 
2424.7 
2422.3 
2420.8 
2430.4 
2418.8 
2423 . 7 
2423.0 
2425.8 
2419.6 
2422 . 8 
2432.8 
2428 . 0 
2425.6 
2430.3 
2433.8 
2431.4 
2431.5 
2433.7 
2425.3 

DEC 

2393.4 
2401.8 
2395.7 
2394.8 
24 "03.7 
2391.5 
2395.5 
2394.6 
2400.0 
2393 . 6 
2396.9 
2404.6 
2401.3 
2397.3 
2401.6 
2406.2 
2403.1 
2402.2 
2404.2 
2396.9 

JAN 

2370.4 
2377.7 
2373.4 
2376.3 
2385.4 
2374.7 
2378 . 1 
2378.0 
2385.4 
2369.1 
2382.6 
2387 . 2 
237 8.9 
2382.9 
2387.1 
2386.3 
2384.5 
2388.1 
2389.8 
2376.9 

FEB 

2358.0 
2368.0 
2356.9 
2358.4 
2371.2 
2353.0 
2357.5 
2357.1 
2367.2 
234 8.0 
2370.1 
2373.2 
2362.1 
2361.3 
2372.0 
2374.0 
2371.9 
2373.7 
2377.7 
2360.2 

MAR 

2355.0 
2365.4 
2353.2 
2355.4 
2367.8 
2349.0 
2354.4 
2354.1 
2364.5 
2343.3 
2367.3 
2370.0 
2358.4 
2358.8 
2367.9 
2371.0 
2368.8 
2370.2 
2375.1 
2355.8 

AP1 

2356.2 
2366.9 
2353.2 
2355.1 
2368.3 
2347.6 
2354.7 
2354.1 
2365.6 
2341.1 
2369.0 
2370.4 
2358.5 
2359.8 
2368.0 
2371.5 
2370 .2 
2370.3 
2375.3 
2355.6 

AP2 

2360.6 
2371.8 
2356.7 
2357.7 
2371.7 
2351.3 
2359.6 
2358.0 
2370.6 
2344.5 
2373.6 
2374.0 
2362.8 
2364.0 
2372.2 
2374.7 
2374.5 
2374.8 
2378.1 
2359.0 

MAY 

2393.1 
2402.0 
2390.0 
2391.2 
2400.9 
2386.5 
2392.2 
2391 . 2 
2401.3 
2379.2 
2402.9 
2402.0 
2393.7 
2396.1 
2402.0 
2402.6 
2402.7 
2403.8 
2405.0 
2390.9 

JUN 

2424.9 
2429.9 
2422.1 
2421.1 
2426 .3 
2419.6 
2422.6 
2419.0 
2427.9 
2409.4 
2428.1 
2423.9 
2420.3 
2421 .2 
2427.3 
2424.7 
2425.7 
2430.2 
2424 .4 
2421 .4 

JUL 

2431.6 
2435.6 
2425.1 
2425.9 
2426.0 
242 4.3 
2424.3 
2422.5 
2432.8 
2407.4 
2433.6 
2424.9 
2423.0 
2425.3 
2429.6 
2424.0 
2423.8 
2435.1 
2424.2 
2425.3 

AG1 

2432.1 
2434.9 
2424.6 
2423 . 5 
2423.5 
2423.6 
2422.9 
2420 . 8 
2429.7 
2406.7 
2432.0 
2422.5 
2422.4 
2422.9 
2428.3 
2422 . 5 
2422.1 
2434.3 
2423.4 
2424.4 

AG2 

2432 . 8 
2435 . 3 
2424 . 8 
2423 . 0 
2423.4 
2423.7 
2422.5 
2420 . 5 
2428.7 
2406.8 
2431.8 
2422.0 
2422.3 
2422.3 
2428.4 
2422.8 
2422.4 
2434.5 
2423.5 
2424.6 

ANN 
AVG 

2403.2 
2409.3 
2401.1 
2401.3 
2408.9 
2398 . 5 
2402.2 
2400.9 
2408.5 
2392.1 
2408.5 
2410.0 
2404.1 
2404.4 
2410.1 
2410.3 
2409.2 
2412.2 
2411.7 
2402.2 

AVERAGE 2450 .9 2446.2 2426.2 2398.9 2380.7 2364.6 2361.3 2361.7 2365.7 2396.6 2423.6 2426.5 2425.1 2425.1 2405.5 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base Study : GMXBASAS : NTS : TE3AC : 1.0 MAY SPILL AGREEMENT SIGNED Date : 23-JUN- 89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2 .5 MAY FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
************************************************* ********* **** ********************** ********************* ********** **************** 

Difference Of 
Libby Reservoir Elev (feet) 
- - ---- ------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 - 5.6 -2 . 8 -4.6 -2.9 -1.9 -9.1 -9.3 -10.0 -9.7 -7.8 -6.5 -6.5 -6.2 -6.3 -6.1 
1990 27 -1.4 -1.4 -0.7 2.3 -3.1 -3.0 -3.1 -3.0 -2.8 -2.2 -1.2 0.5 1.6 1.7 -1.2 
1991 26 0.7 0.6 1.1 3.7 -0.9 -1.1 -1.0 -0.9 -0.8 -0.7 1.2 4.4 5.1 4.9 1.0 
1992 18 1.1 0.8 1.2 3.8 0.0 3.5 3.5 3.9 3 . 8 2.9 3.0 5.8 7.1 7.0 3.0 
1993 21 1.4 -0.2 -1.2 0.9 -2.4 -1.3 -1.1 -0 . 9 -0.9 -0.7 1.0 4.7 7.4 7.9 0.7 
1994 30 2.4 3 . 1 3.8 5.6 3.2 6.9 7.3 7.5 7.5 5 . 8 4.5 6.5 7.9 8.1 5.4 
1995 31 1.7 2.3 3.4 5.7 0.7 4.1 4.2 4.2 4.1 3.1 3.0 6.6 8.4 8.9 4.0 :s 1996 29 2.2 2.7 3.9 5.3 3.0 5.4 5.6 5.9 5.8 4.7 4.6 6.7 8.6 9.0 4.9 

N 1997 29 1.6 1.3 2.6 3.2 1.3 3.6 3.6 3 . 6 3.6 2.8 2.1 3.3 6.3 7 . 4 3.0 
I 1998 23 3.8 3.3 3.3 4.7 1.1 3.5 3.7 4.0 4.1 3.2 4.1 7.5 8.2 8.2 4.2 Q'\ 

0 1999 33 1.7 2.0 2.6 3.2 1.5 1.0 1.0 0.8 0.8 0.7 0.4 2 . 2 3.5 3.9 1.8 
2000 27 0.9 0.3 0.2 1.3 -0.8 -0.6 -0.4 -0.2 -0.2 0.0 2.2 5 . 4 7.6 8.4 1.4 
2001 31 1.8 1.2 1.1 1.8 0.7 3.1 3.4 4.1 4.0 3.2 3.7 6.4 7.2 7.8 3.2 
2002 25 1. 4 1.6 2.1 3.7 3.4 5.7 5.5 5.7 5.6 4.5 4.8 6.8 8.3 8.8 4.5 
2003 23 1.2 0 . 9 0.9 1.8 -3.4 -2.1 -1.7 -1.6 -1.6 -1.3 0.3 3.9 5.4 5.9 0.4 
200 4 24 0.9 0 . 7 0.4 1.0 -1.1 0 . 4 0.2 0.3 0.3 0.4 2.7 5.9 7.6 8.0 1.7 
2005 30 1.6 1. 5 1.0 1.9 -0.6 -0 . 4 -0 . 2 0 . 0 0.0 0.2 1.8 5.9 7.1 7.2 1.7 
2006 32 0 . 9 0.9 0.8 2.0 -0.6 0 . 1 0.4 1.0 1.1 1.1 1.2 2.6 4.3 4.6 1.3 
2007 23 1.2 0 . 9 0 . 8 1.5 0.0 0 . 3 0.5 0.7 0.9 0.8 2.5 6.1 7.3 7.7 1.9 
2008 26 1.6 1.6 1.8 2.9 0.4 0.5 1.0 0.7 1.0 1.1 1.7 2 . 9 3.8 3.7 1.7 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.1 1.1 1.3 2.7 0.1 1.1 1.3 1.4 1.4 1.2 1.9 4.4 5.8 6.1 2.0 



FIRM , 
SPILL AGREEMENT SIGNED 

* •••••••••••••••••••••••••••••••••• *** ••••••••••••• * •••• *.* ••• ******.******** ••• **** •• **** •••• ****** •• ***.* ••••••••••• ** ••••••• ***. 
BPAHYSUM Summary 

Base Study: GMXBASAS : NTS : TE3AC : 1.0 MAl' : SPILL AGREEMENT SIGNED Date : 23-JUN-89 17:00:59 
Number of Games: 200 

. Average Over Typical Water Years (Mid 80 Percent) 
••••• ** ••••• ** •• *** ••• * •••••••••••• **** ••• ** •••• ** ••••• *** •• **** •• **** •• **** •••• ***.*****.**** •••••• * •••••••••••••••••••••••••••••• 

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 1287.9 127.4.3 1257.2 1230.5 1222.3 1217.1 1248 . 1 1285.6 1290.0 1290.0 1290.0 1270.5 
1990 154 1288.7 1288.3 1288.5 1288.0 1274.0 1256 . 3 1228.4 1221.3 1216.2 1246.5 1284.9 1290.0 1290.0 1290.0 1270.0 
1991 154 1288.7 1288.3 1288 . 5 1288.1 1275.9 1259.1 1231 . 7 1222.1 1217.3 1246.4 1284.9 1290.0 1290.0 1290.0 1270.7 
1992 160 1288.5 12 88 . 2 1288:5 1288.1 1275.7 1259.0 1230.9 1222.5 1217.0 1247.2 1285.3 1290.0 1290.0 1290.0 1270.7 
1993 155 1288.7 1288.5 1288.8 1288.3 1275.2 1257.9 1229.9 1220.8 1216.0 1245.9 1285 . 0 1290.0 1290.0 1290.0 1270.4 
1994 155 1288.7 1288.5 1288.6 1288 . 1 1275.8 1258.0 1230.8 1221.1 1216.7 1249.4 1286.2 1290.0 1290.0 1290 . 0 1270.9 
1995 154 1288 .3 1288.4 1288.6 1288.3 1275.4 1257.0 1230 . 1 1221.8 1216.5 1248.9 1286.5 1290.0 1290.0 1290.0 1270.7 
1996 148 1288.7 1288.7 1288.9 1288.7 1277.1 1259.6 1230.9 1222.1 1216.7 1248 . 7 1285.4 1290 . 0 1290.0 1290.0 1271.1 
1997 155 1288.7 1288 . 6 1288 . 8 1288.2 1276.4 1258.8 1231.4 1223.3 1 217.2 1246.7 1286.5 1290·.0 1290.0 1290.0 1270.9 

3: 1998 155 1288.6 1288.5 1288.7 1288.2 1277.0 1259.1 1232.7 1224.1 1218.6 1245.7 1284.9 1290.0 1290.0 1290.0 1271.0 

N 1999 149 1288 .4 1288.4 1288.6 1287.9 1275.3 1257.1 1228.4 1218.8 1214 . 0 1246.4 1285.9 1290.0 1290.0 1290.0 1270.0 
I 2000 151 IH9 . 0 1289.0 1289.1 1288.9 1278.5 1261 . 8 1234.9 1224.5 1217.0 1247.8 1286.5 1290.0 1290.0 1290.0 1271.9 

Q) 2001 152 1288 . 8 1288.9 1289 . 1 1288.8 1277.9 1261.4 1232.3 1223.6 1217.9 1246.1 1284.6 1290.0 1290.0 1290.0 1271.3 
2002 157 1288.8 1288.7 1288.9 1288.4 1277.2 1261.6 1235.9 1227.2 1220.5 1250.0 1286 .. 3 1290.0 1290.0 1290.0 1272.2 
2003 163 1289.1 1289.0 1289.1 1288.7 1277.8 1260.7 1232.9 1223 . 0 1216.9 1246.1 1285.4 1290.0 1290.0 129 0 . . 0 1271.3 
200 4 146 1289 . 0 1289.0 1289.2 1288.8 1278.7 1261.9 1234.0 1223.5 1217.3 1246 . 1 1285 . 6 1290.0 1290.0 1290.0 1271.6 
2005 151 1289.1 1289.1 1289.2 1288.9 1278.1 1261.9 1233.2 1225.1 1217.9 1249.4 1286.4 1290.0 1290.0 1290.0 1271.9 
2006 145 1289.0 1289 . 1 1289 . 2 1288.8 1278.9 1261.5 1234.6 1224.4 1217.9 1248.6 1285.0 1290.0 1290.0 1290.0 1271.9 
2007 155 1289.0 1289.0 1289.2 1288.8 1277.8 1261.6 1235.4 1227.8 1220.5 1250.2 1286·.1 1290.0 1290.0 1290.0 1272.3 
2008 159 1289.4 12 89 . 3 1289.5 1289.2 1278.9 1262.7 1235.5 1224.8 1218.0 1245.4 1285.7 1290.0 1290.0 1290 . 0 1272.0 

:::::;::::;==== ====== ------ ====== ====== ====== ====== 
AVERAGE 1288.8 1288.7 1288.9 1288.5 1276.8 1259.7 1232.2 1223.2 1217.4 1247.5 1285.6 1290·.0 1290.0 1290.0 1271.2 



SPILL AGREEMENT SIGNED 

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

Base Study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2 SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference - (Incr Stud y ) - (Base Study) 
Number of Games : 200 · 
Average Over Typical Water Years (Mid 80 Pe r cent) 
******************************************************************* **** ******************************* ***************************** 

Differenc e Of 
Grand Coulee Res Elev (feet) 
--- -- ---- -- -------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -0.4 -0 .1 -0.1 -0.1 -0 .4 -0.8 -0.8 - 0.8 -0.2 - 0 . 2 -0.1 0.0 0 . 0 0.0 -0.3 
1990 154 0.0 0 . 0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 -0.1 - 0.1 0.0 0.0 0.0 0.0 -0.1 
1991 154 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.3 -0.3 -0.4 -0.4 0.0 0.0 0.0 0.0 -0.1 
1992 160 0 .0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
1993 155 0.0 0.0 -0.1 0.0 -0.1 -0.2 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 
1994 155 0.1 0.1 0.1 0.1 0.2 0.2 -0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

3! 1995 154 0.1 0.1 0.0 0.1 0.2 0.3 0.3 0.1 0.1 0.0 0.0 0 .0 0.0 0.0 0.1 
N 1996 148 0.0 0.0 -0.1 -0.2 -0.2 0.0 0.0 0.3 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 
I 1997 155 0.1 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 

0'\ 1998 155 0.0 0.0 -0.1 -0.2 -0. 3 -0.2 -0.1 0.2 0 . 0 0.0 0.0 0.0 0.0 0.0 -0.1 N 1999 149 0.1 0.1 0.1 0.2 0.2 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
2000 151 0.0 -0.1 -0.1 -0.1 0.0 0.0 0 . 1 0.0 0.0 0 .1 0.0 0.0 0.0 0.0 0.0 
2001 152 0.0 0.0 0.0 -0.1 0.1 0.1 0.2 0.4 0.1 0 .1 0.0 0.0 0.0 0.0 0.0 
2002 157 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
2003 163 0.0 0.0 -0 .1 -0.1 0.0 -0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 
2004 146 0.0 0.0 -0.1 -0.1 0.1 0.0 0.1 0.2 0 . 1 0.0 0.0 0.0 0 . 0 0.0 0.0 
2005 151 0.0 0.0 -0.1 -0 .1 0.0 -0.1 0.3 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
2006 145 0 .0 0.0 -0.1 -0.1 0.0 0.0 0.2 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 
2007 155 0.0 0.0 -0.1 -0.1 -0.3 -0.3 0.0 0.2 0 . 1 0.0 0.0 0.0 0.0 0.0 -0.1 
2008 159 0.0 0.0 -0.1 -0.2 -0.1 -0.1 -0.2 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 __ .s_ ..... 

----~- ------ -.,.,--=- ~====== ===-=- =-===-=-=- :==:==== ====c::== ======= ====== ====== ======: ====== ====== 
AVERAGE 0.0 0 . 0 0.0 -0. 1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



FIRM L. 

SPILL AGREEMENT SIGNED 

•••••••• ** •••••••••• ** •••••••••••••• ** •••••••• ****** ••• ** ••••••• ** •••••••••• **** •• *** •••••••• * ••••••• *** ••••••••••••••••••••••••••• 
BPAHYSUM Summary 

Base study : GMXBASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17 : 00 :59 
Number of Games: 200 
Average Over Low water Years (Bottom 10 Percent) 
••••••••••• ** •••••••••• ** ••••• ****.* ••••• ***.** ** ••• ** ••••••••••••••••••••••••• * •••• ** •••••••••••••••••• * •••••••• * ••••••••••••••••• 

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 1260.9 1283.1 1289.6 1290.0 1290.0 1284.4 
1990 27 1288.8 1288.3 1288.4 1287.9 1287.7 1287.9 1280.3 1285.3 1285.9 1265.4 1283.3 1289.6 1290.0 1290.0 1285.3 
1991 26 1288.4 1288.2 1288.3 1287.9 1286.9 1286.3 1276.3 1278 . 9 1278.3 1257.0 1280.8 1288.9 1289.2 1289.2 1283.0 
1992 18 1288.5 1288.1 1287.7 1286.3 1283.2 1282.9 1274.5 1278.5 1278.6 1259.2 1282.4 1289.7 1290.0 1290.0 1282.6 
1993 21 1288 . 6 1288.5 1288.6 128 8 .0 1288.0 1288.0 1280.7 1284.7 1284.3 1261.0 1281.0 1289.1 1289.5 1289.5 1284.6 
1994 30 1288.5 1288.4 1288.2 1287.3 1284.3 1283.3 1273.1 1277.2 1276.0 1255.7 1281.0 1288.8 1289.1 1289.1 1282.0 
1995 31 1288.4 1288.3 1288.4 1287.9 1287.0 1286 . 8 1277 . 9 1281. 8 1280.9 1259.6 1281.2 1289.6 1289.9 1290.0 1283.8 
1996 29 1288.6 1288.4 1288 .4 1287.9 1286.6 1285.7 1276.5 1280.2 1279.9 1259.8 1280.5 1289.0 1289.2 1289.2 ' 1283.4 
1997 29 1288.7 1288.6 1288.6 1287.9 1286.3 1285.0 1277.1 1281.2 1280.8 1262.8 1282.6 1289.3 1289 . 6 1289.6 1283.9 

!!: 1998 23 1288.4 1288.2 1288.3 1287.8 1285.9 1284.4 1273.1 1274.8 1273.4 1251.7 1275.3 1287.4 1287.4 1287.5 1281.0 
'V 1999 33 1288.7 1288.6 1288.4 1287.7 1283.5 1280.3 1274.1 1277.5 1277 . 5 1265.4 1282.0 1289.4 1289 . 8 1289.8 1283.0 
I 2000 27 1288.8 1288.8 1288.7 1288.1 1288.1 1288 . 0 1281.2 1285 . 2 1285 . 3 1264.4 1280.7 1289.3 1289.7 1289.7 1285.1 :n 

2001 31 1288.6 1288 . . 6 1288.5 1288.1 1287.8 1287.6 1280.1 1283.4 1283.5 1260.9 1280.0 1289.5 1289 . 7 1289.7 1284.4 J,) 

2002 25 1288.8 1288.7 1288.6 1287.8 1285.0 1283.3 1276.3 1280.2 1280 . 0 1262.8 1280.8 1289.4 1289.7 1289.8 1283.5 
2003 23 1288.9 1288.8 1288.7 1288.2 1287.5 1286.7 1279.6 1281.8 1281.7 1264.8 1282.0 1289.4 1289 . 8 1289.8 1284.7 
2004 24 1288.8 1288.9 1288.9 1288.3 1288.1 1288.1 1281.8 1285.0 1285.2 1262.0 1280.8 1289.5 1289.7 1289.7 1285.0 
2005 30 1288.8 1288.9 1288.8 1288 . 2 1287.9 1287.9 1281.6 1284.8 1285.2 1263.8 1280.4 1289.4 1289.7 1289 . 7 1285 . 1 
2006 32 1289.0 1289.0 1288 . 8 1288 . 3 1287.6 1287.2 1280.5 1283.9 1283.2 1265.1 1282.7 1289.4 1289.8 1289.8 1285.0 
2007 23 1288.9 1289.0 1288.9 1288.3 1288.2 1287.9 1281.5 1285.2 1285.9 1265.2 1280.7 1289.6 1289.9 1289.9 1285.3 
2008 26 1289.0 1289.0 1288.8 1288.2 1284.4 1281.6 1273.0 1275.0 1275.2 1260.1 1279.8 1288 .6 1288.8 1288.8 1282.2 

::==::::::= ::z:===== ====== ====== ====== ------ ------
AVERAGE 1288.7 1288.6 1288.5 1287.9 1286.6 1285.8 1277.9 1281.4 1281.2 1261.5 1281.1 1289.2 1289.5 1289.5 1283.9 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAY SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2sAS : NTS : TE3AC : 2.5 MAY FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
************* ** ******************************************************************************************************************** 

Difference Of 
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 -0.5 -0.1 -0.1 -0.1 0.2 0.4 -0.3 -0.2 -1.3 -1.7 -0 .5 -0.1 0.0 0.0 -0 . 3 
1990 27 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.1 -0.1 0.0 -0.5 0.3 0.0 0.0 0.0 -0.1 
1991 26 0.1 0.0 0.0 0.0 0.6 0.7 1.1 1.4 1.5 0.3 1.0 0.0 0.0 0.1 0.4 
1992 18 0.2 0.2 0.6 1.0 1.5 0.7 1.3 0.8 0.8 -0.4 1.1 -0.1 0.0 0.0 0.6 
1993 21 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.0 0.5 -0.4 1.2 0.3 0.4 0.4 0.2 
1994 30 0 . 1 0.0 0.2 0.6 1.7 1.6 2.6 2.7 2.0 0.9 1.0 0.3 0.3 0.3 0.9 

:s: 1995 31 0.1 0.0 0.0 0.1 1.0 1.2 1.6 1.5 1.5 0.5 1.3 0.0 0.1 0 . 0 0.6 
1996 29 0.1 0.0 0.1 0.1 0.9 1.7 2.3 2.8 2.5 0.8 1.5 0.2 0.4 0.4 0.9 

N 1997 29 0.0 0.0 0.0 0.0 0.9 1.5 1.4 1.3 1.4 0.1 0.8 -0.1 0.0 0.0 0.5 I 
0'\ 1998 23 0.1 0.0 0.0 0.1 1.1 1.9 3.0 4.2 4.0 0.8 2.4 0.8 1.1 1.1 1.3 
-!:=" 1999 33 0.1 0.1 0.3 0.3 1.2 1.2 0.5 0.5 0.5 -0.8 0.7 0.0 0.0 0.0 0.3 

2000 27 0.0 0.0 · 0.0 0.0 0.0 0.0 -0 .2 -0.1 0.2 -0.8 1.0 0.1 0.1 0.1 0.0 
2001 31 0.1 0.0 0.0 0.0 0.1 0.4 0.4 0.2 0.1 -0.6 1.3 0.0 0.2 0.2 0.2 
2002 25 0.0 0.0 0.0 0.1 1.4 1.8 0.9 1.7 1.2 -0.1 1.3 0.1 0.2 0.2 0.6 
2003 23 0.0 0.0 0.0 -0 .1 0.6 1.2 1.0 2.4 1.7 -0.8 1.2 0.2 0.2 0.2 0.4 
2004 2 4 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.1 0.0 -0.6 0.8 0.0 0.1 0.1 0.0 
2005 30 0.0 0.0 0.0 -0.1 0.1 0.1 -0.4 -0.1 0.1 -1.2 0.8 0.0 0.1 · 0.2 0.0 
2006 32 0.0 0.0 0.0 -0.1 0.3 0.4 0.1 0.5 0.7 -1.4 0.5 0.0 0.0 0.0 0.0 
2007 23 0.0 0.0 0.0 -0.1 0.0 0.2 0.0 0.1 0.4 -0.6 1.0 0.0 0.1 0.1 0.1 
2008 26 -0.1 0.0 0.0 -0.1 1.1 1.5 1.6 1.6 1.2 -0.9 0.8 0.0 0.0 0.0 0.4 -_ .. _ ... - ------ ""'"-_ .... ,..,.. __ 1:IICCII:a=,.." ===-=-=,.".,:::0= _"..,::::II:-=::a::::o =_ ....... =s-=::ii =====z= =--=--=- ~-==r==-== =====,."., =====-= -======= ==z==== ... =-~--
AVERAGE 0.0 0.0 0.0 0.1 0.6 0.8 0.8 1.1 0.9 -0.4 1.0 0.1 0.2 0.2 0.3 



FIRM l 

SPILL AGREEMENT SIGNED 

•••••••••••••••••• *** ••••••••••••••• * •••••••••••••••••••••• *** •••••••• ** ••• *** ••••••• * •••• * •••••••••• ** ••••••••••••••••••••• * ••• *** 
BPAHYSUM Summary 

Base study : GMXBASAS : NTS : TE3AC : ' 1 . 0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
••••••• ** ••••••••••••••••• ** •••••••••••• ** •••••••••••••••••••••••••••• **** •••• **.** ••••• * •••••••••••••••••••••••••••••••••••••••••• 

Dworshak Res Ele v (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 1577.4 1572.7 1556.8 1544 . 8 1525.6 1503.6 1499.5 1495.6 1510.1 1568.1 1593.9 1596 . 1 1595.6 1594.7 1553.6 
1990 154 1570.7 1567 . 3 1554.9 1545.0 1525.1 1503 . 1 1497.2 1496 . 8 1509.3 1567.4 1594.9 1597 . 1 1596.8 1596.4 1552.4 
1991 154 1571. 2 1566.8 1554.0 1545.1 1526.3 1504 . 6 1500 . 6 1495.9 1514.9 1569.3 1594.0 1596 . 3 1595.5 1594.4 1553.1 
1992 160 1568.2 1564.5 1552.7 1543.6 1523.9 1501 .6 1500 . 1 1499.2 1512.8 1568.2 1593 . 3 1595.8 1594.9 1593.8 1551.5 
1993 155 1570.9 1567.0 1555.9 1546.3 1526.0 1504.2 1498.6 1497.6 1512.2 1568.2 1593 . 5 1595.8 1594.0 1591.9 1552.5 
1994 155 15 69 .9 1566.4 1556.1 1546'.1 1525 .8 1502.8 1499.4 1493.8 1507.7 1567.8 1594.2 1596.0 1593.5 1590.4 1551.9 
1995 154 1562.3 1559.5 1551 . 6 1541.5 1522.6 1502 .2 1498.4 1497.3 1507.2 1567 . 1 1594.6 1596 . 5 1594.1 1591.3 1549.6 
1996 148 1564.0 1560.8 1552 . 5 1544.3 1525 . 3 1502 . 3 1500.9 1497.3 1508.2 1566.0 1593.5 1595.7 1593.8 1591.5 1550 . 4 
1997 155 15 66. 0 1562.8 1553.8 1542.7 1523.5 1503.0 1501.0 1498.5 1512 . 4 1564 . 5 1593.0 1595 . 0 1593.4 1591.4 1550.8 
1998 155 1566 . 3 1563.3 1554.2 1543.6 1524.3 1503.6 1500.7 1501.7 1514.2 1567.9 1592.9 1595 . 6 1593.7 1591.3 1551.5 

~ 1999 149 1567.0 1563 .4 1553 . 4 1545.6 1525.0 1501.3 1500.9 1496 . 2 1508.0 1565.3 1594.0 1596.2 1595.0 1593.6 1551 . 1 
N 2000 151 1569.0 1565.9 1556 . 8 1548.2 1528 . 3 1505.6 1505.0 1501 . 3 1515.2 1566 . 9 1592.6 1595.0 1593.5 1591.9 1553 . 4 
I 2001 152 1568.7 1565.8 1557.3 1547 . 6 1527.8 1504.5 1502.6 1500.2 1512.5 1568 . 9 1594.5 1597.0 1595.5 1593.7 1553.4 

0'1 2002 157 1568.0 1564.5 1554.2 1542.2 1525.3 1505.8 1502.5 1500 . 7 1515 . 2 1568.1 1594.4 1596.4 1594.6 1592.5 1552.4 CJ1 
2003 163 1571.8 1568.6 1558.4 1549 . 9 1528 . 2 1504.5 1503.6 1498.8 1510.9 1568.2 1593.4 1596.1 1594.7 1593.0 1553.9 
2004 14 6 1573.2 1569.7 1559.6 1549.7 1528.2 1505 . 5 1502.7 1502.0 1515.3 1570.3 1594.1 1597.0 1595 . 7 1594.1 1554.9 
2005 151 1573.5 1569.9 1559.8 1550 . 2 1527.7 1503.5 1502.4 1502.5 1511.2 1568.6 1595.4 1597.9 1596. ,4 1594.8 1554.6 
2006 145 1569 .4 1566.1 1556.3 1546.5 1526.9 1504.2 1504.3 1498.6 1510.6 1568.5 1593.9 1595.7 1594.7 1593.5 1553.0 
2007 155 1569.5 1566.1 1557.0 1547 . 3 1527.3 1506.1 1503 . 1 1501.8 1514.2 1566.4 1593 . 9 1595.2 1593. 8 1592 . 2 1553.2 
2008 159 157 4. 0 1570.4 1561.0 1551.5 1530.3 1507.7 1502.6 1500.3 1515.3 1565.2 1593 . 8 1595.6 1595.1 1594.4 1555.1 

====== ====== ::::==:::::= ====== ====== 
AVERAGE 1569.6 1566.1 1555 . 8 1546.1 1526.2 1504.0 1501.3 1498.8 1511.9 1567.5 1593.9 1596.1 1594.7 1593.0 1552 . 6 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Dat e : 29 - 0CT-89 19:00:21 
Differenc e - (Incr St udy) - (Base study) 
Number o f Games: 200 
Average Over Typ i cal Water Years (Mid 80 Percent) 
************** ** ************************************** * * * * * ******* * **************************************************************** 

Differenc e Of 
Dwo rshak Re s E1ev (feet) 
-- - ---------- - ----- - --------- -

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

1989 153 -2.2 -2 .1 -2.5 -5.0 -3.0 -3.1 -0.8 -0.7 -0.7 -0.1 -0.3 -0.3 -0.4 -0.4 -1.7 
1990 154 -1.3 -1.1 -0.8 1.3 1.0 0.4 0.9 0.6 0.2 0.1 0.1 0.1 0.2 0.3 0.1 
1991 154 0.8 0.8 0.3 1.5 1.2 0.3 0.2 0.2 0.1 0.1 0.2 0.2 0.3 0.6 0.5 
1992 160 . 0.9 0.8 0.1 1.1 1.0 0.1 0.2 0.3 0.1 0.2 0.2 0.2 0.1 0.1 0.4 
1993 155 0. 4 0.4 -0.1 0.3 0.2 -0.1 0.2 0.3 0.3 0.2 0.2 0.2 0.6 1.2 0.3 
1994 155 2.1 2.1 0.9 1.2 0.9 0.4 -0.2 0.3 0.2 0.1 0.0 0.0 0.7 1.6 0.8 

3! 1995 154 3 . 0 2.8 1.4 1.5 0.8 -0.1 0.7 0.6 0.6 0.3 0.3 0.3 0.9 1 .4 1.1 
1996 148 3.1 3.1 1.9 1.2 0.8 -0.3 -0.3 0.0 -0.1 0.1 0.0 0.0 0.5 1.1 0.9 

N 1997 155 2 . 9 2.9 1.5 1.4 1.3 0.3 0.4 0.3 0.3 0.3 0.3 0.2 0.5 1.0 1.1 
I 

1998 155 1.9 1.9 0.7 1.8 1.1 0.6 0.0 0.2 0.1 0.0 0.0 0.1 0.8 1.6 (J'\ 0.8 
(J'\ 1999 149 1.9 1.9 0.9 0.5 0.5 -0.2 -0.1 0.1 0.2 0.2 0.1 0.1 0.5 0.7 0.6 

2000 151 1.8 1.8 1.0 0.3 0.1 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.6 1.0 0.5 
2001 152 2.4 2.3 1.3 1.4 1.0 0.4 0.3 0.4 0.2 0.0 0.0 0.0 0.6 1.2 0.9 
2002 157 2 . 4 2.2 1.2 1.9 1.5 0.6 0.2 0.3 0.2 0.2 0.2 0.2 0.8 1.5 1.0 
2003 163 2.1 2.0 1.0 1.2 0.7 0.2 0.3 0.5 0.4 0.3 0.2 0.2 0.7 1.3 0.8 
2004 146 2.0 1.9 0.9 0.9 0.6 0.4 0.5 0.4 0.2 0.0 0.0 0.0 0. 3 0.6 0.7 
2005 151 1.6 1.6 0.6 0.4 0.5 0.3 0.2 0.3 0.2 0.1 0.3 0.2 0.7 1.2 0.6 
2006 145 2.3 2.3 1.4 1.0 0.8 0.1 0.2 0.1 -0.1 0.0 0.1 0.0 0.4 0.7 0.7 
2007 155 1.9 1.9 1.1 0.8 0.8 0.2 -0.1 0.0 0.0 0.0 0.1 0.0 0.5 0.9 0.6 
2008 159 1.8 1.7 0.9 1.0 0.6 -0.1 -0.1 0.1 0.1 0.0 0.1 0.1 0.2 0.4 0.5 ------ a::r _____ ------ ----=-=- --==== _s::II_:o::::II __ ->1=_--- _~=::I=z:::r_ -===-==== -====:=1: ...,.====== ==_:o::::r~=== ====== ====:::11::=1 =-=--== 
AVERAGE 1.6 1.6 0.7 0.8 0.6 0.0 0.1 0.2 0.1 0.1 0.1 0.1 0.5 0.9 0.6 



FIRM L 

SPILL AGREEMENT SIGNED 

•••••••••••••••••••••••••••••••• •• ••••• ** •••••••• *** ••••• ** •• **.** •• **** •• *** •••••• * •••••••••• ** •••••••• ** •••••••• ******.** •••••••• 

BPAHYSUM summary 
Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00 : 59 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
••• * ••••••••••••••••••••••••••••••• * •••• ** •••••••••••••••••••••••• * •• ** ••••••• **.** ••• ***.**** •••••••••••••••• ** ••••••••••••••••••• 

Dworshak Res E1ev (feet) 

------------------------------
ANN 

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

----------
1989 25 1577.1 1572.3 1552.8 1526.8 1514 . 7 1505.0 1508.9 1520.9 1534.4 1540.5 1540.7 1530 . 8 1526.7 1524 . 3 1535.7 
1990 27 1573.0 1568.6 1552.2 1535 . 9 1530 . 5 1522.2 1527.1 1536.5 1547.1 1550.5 1544.3 1531 . 9 1527.7 1525 . 3 1542.4 
1991 26 1563.0 1558.7 1544.6 1526.4 1511.3 1501 .4 1501.9 1512.2 1526.0 1534 . 2 1534.6 1526 .2 1521.7 1518.1 1528.9 
1992 18 1569.2 1564.5 1548.8 1530.2 1517.8 1504.4 1506.0 1515.6 1526 . 8 1536.5 1534.5 1521 . 1 1 ,515.5 1511 . 9 1531.0 
1993 21 1570.3 1565.9 1552.9 1537.2 1529.9 1519 . 4 1520.8 1527.7 1538.0 1541.5 1537.7 1521.5 1515.8 1511.9 1537.2 
1994 30 1562.9 1558.6 1543.1 1523 . 0 1504.7 1494.8 1495 . 2 1503. 5 1516.8 1527 . 1 1532.4 1522.9 1516.8 1513 . 5 1524.6 
1995 31 15 6 7 .9 1'563.8 1548 . 9 1526 . 8 1509 . 7 1499.6 1501.7 1513. 5 1526.9 1532.1 1531.8 1519.5 1514.7 1511.7 1528.4 
1996 29 1566.2 1561.8 1546.8 1526.1 1513.3 1500 . 5 1503 . 5 1513.3 1523.6 1530.3 1532.0 1520 . 4 1514.4 1511.1 1528.0 
1997 29 1570.6 1566 .7 1551.1 1535 . 3 1524.2 1515 .6 1518.1 1527.8 1538.0 1541.4 1542.0 1528 . 2 1521.1 1517 . 6 1537.4 
1998 23 1556.1 1551.7 1538.7 1521 . 1 1506.8 1491.9 1487.6 1494.9 1506.5 1512.4 1514.3 1505 . 5 1501.7 1499.5 1516.0 

3: 1999 33 1566. 7 1562 .4 1547.7 1536.6 1524.5 1518.5 1521.7 1530.9 1540 .4 1544.6 1543.3 1532 .4 1526.0 1522.4 1538.4 
N 2000 27 1573.2 1569.4 1555.5 1541 . 4 1532.1 1520.4 1522.3 1530.7 1541.0 1543.7 1534.0 1519 . 6 1513.6 1509 . 7 1538.5 
I 2001 31 1566 . 2 1562.4 1549.2 1533.6 1521.7 1508.8 1509.0 1519 . 6 1532.7 1536.4 1531 . 5 1521.8 1516.5 1514.2 1532.3 O'l 

'-J 2002 25 1572 .4 1568 .2 1551.1 153 4. 5 1519.1 1508.7 1512.2 1521 . 7 1530.8 1537.1 1533 .4 1522 . 6 1515 . 7 1512.1 1533.5 
2003 23 1568 . 9 1564 . 9 1551.2 1536.7 1526.0 1518.9 1520.1 1528 . 0 1537.8 1544.4 15 .. 4.5 1530 . 0 1523.8 1520 . 7 1538.7 
2004 24 1573.6 1570 . 0 1557 .2 1546.3 1532 . 9 1523.1 1524.3 1530.2 1540.8 1544.7 1539.0 1522 . 0 1517.5 1514.9 1540.7 
2005 30 1569.9 1566.1 1552 . 7 1539.2 1529 . 0 1519.9 1521.8 1529.8 1541.0 1543.4 1536.0 1518 . 7 1514 . 8 1512.7 1537 . 5 
2006 3 2 1571. 4 1567.5 1553.7 1539 . 8 1523.7 1514.4 1517.1 1526 . 7 1538.9 1544.9 1545 . . 4 1531.4 1526.2 1523.3 1539 . 3 
2007 23 1573.6 1569 . 9 1556.1 1542.3 1530.4 1520.0 1523.7 1532 . 2 1542 . 3 1546.4 1538 . 1 1522.6 1517.5 1514.9 1540.0 
2008 26 15 61. 9 1557.7 1544.4 1532.1 1519 . 3 1509.3 1511.8 1517 . 1 1526.4 1535.1 1537 . 7 1526.6 1522.2 1519.7 1531. 8 

====== ------ ====== ====== ====== ====== 
AVERAGE 1568.6 1564.5 1549.9 1533 . 5 1520.9 1510.8 1512.8 1521.7 1533.0 1538.4 1536.5 1524.0 1518.7 1515.7 1534.1 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base Study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference ~ (Inct" study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*************** ************************ ********* ****************************************************** ***************************** 

Difference Of 
Dworshak Res Elev (feet) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -4.0 -4.2 -4.5 -7.9 -11.1 -13.3 -13 .3 -12.4 -11. 3 -11.7 -5 . 4 -3.6 -4.1 -4.4 -7.9 
1990 27 -0.8 -0.7 -0.7 3.0 2.2 0.3 -0.1 -0.3 -0.6 -0.7 3.3 9.1 5.5 6.0 1.7 
1991 26 1.3 1.4 0.9 4.3 5.6 2.7 2.6 2.1 1.3 1.2 4.7 7.5 7.0 6.9 3.4 
1992 18 1.5 1.5 0.7 2.7 5.0 4.3 3.4 2.6 2.5 2.2 6.9 9.7 6.6 5.7 3.8 
1993 21 -0.1 -0.2 -0.6 2.6 3.1 1.6 2.1 2.3 2.1 2.1 5.3 11.0 8.5 8.6 3.1 
1994 30 3.2 3.2 3.1 5.1 9.0 5.8 5.6 5.8 6.4 5.7 7.9 10.9 9.1 7.3 6.1 
1995 31 3.0 2.8 2.3 4.9 9.5 7.1 6.2 5.4 5.7 5.2 8.3 12.1 10.4 9.6 6.4 
1996 29 3.7 3.6 3.6 5.0 6.6 6.4 5.5 4.9 5.8 5.4 8.3 11.9 9.7 8.7 6.2 

~ 1997 29 2.4 2.3 2.1 2.9 3.5 3.1 3.4 3.1 2.9 2.7 6.6 13.6 10.4 7.5 4.4 
N 1998 23 4.5 4.7 4.1 6.1 7.1 5.0 4.6 5.5 6.8 6.3 7.6 8.5 8.2 7.7 6.1 
I 1999 33 2.7 2.7 2.8 2.2 2.1 1.2 1.8 0.7 -0.1 -0.1 3.5 9.1 7.5 6.5 2.9 ry, 

CO 2000 27 2.3 2.2 1.7 2.2 2.4 2.7 3.0 2.4 2.1 2.1 4.5 10.5 9.1 9.1 3.7 
2001 31 2.3 2.2 1.9 3.1 5.7 3.9 4.0 3.1 1.9 1.7 3.9 8.8 9.0 8.4 4.0 
2002 25 1.6 1.6 1.7 2.3 4.1 3.8 3.8 3.5 4.7 4.3 5.5 10.2 9.1 8.9 4.4 
2003 23 2.0 2.1 1.9 2.6 1.7 -0.2 0.3 0.7 1.8 1.6 2.2 5.8 7.2 7.5 2.4 
2004 24 1.8 1.6 0.9 0.3 2.5 1.6 1.9 1.5 1.3 1.2 3.5 9.5 8.8 8.6 2.9 
2005 30 1.8 1.8 1.7 3.0 3.6 2.7 3.3 2.6 1.7 1.8 3.2 8.4 8.4 8.9 3.5 
2006 32 2.3 2.4 1.7 1.2 3.8 2.7 1.8 1.3 1.1 0.8 2.6 7.7 6.2 5.8 2.8 
2007 23 1.8 1.9 1.4 1.0 2.3 2.0 2.7 2.4 2.4 2.4 4.8 10.0 9.8 10.2 3.6 
2008 26 2.6 2.7 2.6 3.2 3.1 0.8 1.3 0.6 1.6 1.3 1.4 5.6 5.9 6.3 2.7 -----=- -=----- ------ ---=~--

=::o:>:::=-:= ..... _s:o:: =z ___ ;:a= ___ 'IS_=: 
-===:IIIl:ZCZ -=~==== =-===== =_z::==== ==-==== ====== ====== ======= 

AVERAGE 1.9 1.8 1.6 2.6 3.7 2.3 2.3 2.0 2.0 1.8 4.4 8.9 7.7 7.2 3.4 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Number of Games: 200 
Average Over Typic al Water Years (Mid 80 Percent) 
******************************************************** ** ************************************************************************* 

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

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 80 90 97 . 115 148 131 123 106 121 154 153 141 111 87 120 
1990 154 82 90 97 114 151 137 123 103 127 155 152 145 114 88 122 
1991 154 86 90 93 114 151 136 129 110 121 156 153 146 113 90 122 
1992 160 87 91 90 111 146 133 ' 126 109 133 156 152 144 118 88 122 
1993 155 87 88 99 112 156 139 126 112 123 155 149 142 109 85 122 
1994 155 78 84 86 109 154 144 127 117 124 158 148 140 108 85 120 
1995 154 81 83 87 111 156 143 128 112 127 160 150 144 109 85 122 
1996 148 76 81 85 108 152 143 131 115 127 157 149 144 111 86 120 
1997 155 77 84 88 113 155 146 133 116 130 157 150 147 110 85 122 
1998 155 81 86 90 113 155 144 132 118 132 161 154 144 109 84 123 

::s: 1999 149 76 80 86 111 154 144 132 116 128 159 154 150 111 85 122 
2000 151 73 81 87 115 158 148 141 127 137 162 156 147 109 85 125 

N 2001 152 77 81 87 111 156 145 138 119 131 164 155 144 110 86 123 I 
0\ 2002 157 76 83 88 112 151 137 127 116 127 154 150 143 106 83 120 
\.0 2003 163 71 79 85 113 155 145 138 121 134 167 152 143 108 83 123 

2004 146 73 79 83 112 154 143 138 120 131 161 154 145 107 85 122 
2005 151 75 79 83 111 154 142 135 118 135 157 156 150 108 85 122 
2006 145 71 77 84 113 152 141 133 122 138 164 153 142 109 84 121 
2007 155 '77 80 86 112 154 142 132 114 129 152 153 146 107 83 121 
2008 159 70 78 83 114 158 147 137 124 131 157 155 153 111 86 123 ------ ------ ------ ------ -=-~-:.:=-

_:a: .. zs __ 

-----~ 
_-=-=ZE:=I:_ =:C~==-_:=I .,.,::====-:;- _-=:=1:=== ==-==:=:2 ======= =-==:c:s==:a: ==-==:II:IIiiZ 

AVERAGE 78 83 88 112 153 141 131 116 129 158 152 145 110 85 122 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base Study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*************** * ****** ********************************************** *** ************************************************************ 

Difference Of 
Priest Rap ids Discharge (kcfs ) 
----- -- - - ---------- -----------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 1 -1 -1 -3 0 3 -1 0 -2 0 1 0 -2 -1 0 
1990 154 -2 1 1 1 3 2 0 0 0 -1 0 0 -1 -~ 0 
1991 154 -2 0 2 1 0 1 -1 1 0 0 -1 0 -1 -1 0 
1992 160 -3 -1 2 2 1 1 0 -1 0 0 0 0 -1 0 0 
1993 155 -2 -1 0 0 1 0 1 0 2 0 0 0 2 2 0 
1994 155 4 2 2 2 -1 0 0 -1 0 -1 1 0 2 2 1 
1995 154 3 2 2 0 -2 -2 -2 -1 -1 -3 0 -2 1 1 0 
1996 148 4 2 2 2 -1 -4 -2 -1 0 -2 0 -1 1 1 0 

Z 1997 155 4 1 2 1 -3 -4 -2 -1 -1 -2 -1 -2 2 2 0 
N 1998 155 4 2 2 0 -2 -4 -3 -1 -1 -2 0 -1 3 2 0 
I 1999 149 4 2 2 -1 -2 -4 -1 -1 0 -2 -1 -3 2 2 0 

--..J 2000 151 5 2 2 -1 -3 -5 -3 -1 -1 -2 -1 -2 1 1 -1 0 
2001 152 5 3 2 -1 -2 -3 -1 -1 0 -2 -1 -1 2 2 0 
2002 157 5 3 3 -1 -1 -2 -1 -1 0 -2 0 -1 2 2 0 
2003 163 5 2 1 -1 -3 -5 -3 -1 -1 -3 -1 -1 2 2 -1 
2004 146 5 2 2 -1 -3 -4 -3 -1 -1 -2 0 -1 2 2 0 
2005 151 5 2 2 1 -3 -3 -2 0 0 -2 0 -1 2 2 0 
2006 145 6 3 2 1 -2 -3 -2 -1 0 -3 0 -1 2 2 0 
2007 155 4 2 2 0 -2 -3 -2 -1 0 -2 0 -2 2 2 0 
2008 159 5 2 2 1 -3 -4 -2 -2 -1 -2 0 -3 0 1 0 ___ lar __ 

--= .. _-- -=---_:=- ------ -===-==== -==--- ca _____ ::a 

-==:s=:===s z===:m:::a:=- =_w==== ====:-=- :C:1CI=-=== _==:1::::':== ======- -==l.:cs::a::::. 

AVERAGE 3 1 2 0 -1 -2 -1 -1 0 -2 0 -1 1 1 0 



FIRM USE 

SPILL AGREEMENT SIGNED 

************************************************** *********************** ****************************************** **************** 
BPAHYSUM Surmnary 

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
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 73 60 68 73 87 
1990 27 81 87 89 105 102 84 88 89 98 134 77 58 65 76 89 
1991 26 79 84 85 103 100 86 85 81 89 133 75 62 76 79 88 
1992 18 85 88 86 106 101 83 87 84 92 132 76 62 76 81 89 
1993 21 83 86 83 103 100 86 90 90 98 134 73 63 73 79 89 
1994 30 73 82 84 102 98 84 85 85 92 133 73 64 76 79 87 
1995 31 76 83 84 102 98 84 85 85 92 134 74 65 77 81 88 
1996 29 76 83 83 103 97 87 90 90 96 134 76 64 77 80 89 
1997 29 73 80 82 100 102 85 89 93 101 133 67 62 76 82 88 
1998 23 7 3 78 82 100 101 88 90 91 95 133 74 64 81 80 88 

2: 1999 33 71 77 80 100 103 83 83 84 92 130 77 59 71 78 85 
N 2000 27 70 75 80 102 101 86 88 90 96 134 83 60 76 82 87 
I 2001 31 72 75 80 97 101 86 86 86 94 134 80 60 75 78 86 

-..J 2002 25 72 79 84 103 102 88 86 92 98 132 83 59 75 80 88 f--> 

2003 23 67 74 80 99 97 85 85 87 94 133 83 68 73 77 86 
2004 24 70 74 75 99 99 86 88 90 96 134 81 67 73 77 87 
2005 30 71 74 79 99 100 · 86 87 90 96 134 85 67 73 78 87 
2006 32 68 74 79 101 99 87 87 90 93 134 82 66 69 77 87 
2007 23 70 72 78 102 98 88 87 90 93 134 86 66 69 75 87 
2008 26 64 71 78 101 102 91 84 84 90 129 84 64 73 75 86 

------ ---=--- ------ ------ ---=--- IIIIII'=-_=-==r 
-= __ ~Ii:==- ----=-- --~~=:I=- ===Sli:=~= -==IZ_-=~_ -==-===11::= ====::oe= ~===_:z= ---=-=--

AVERAGE 73 79 82 102 100 86 86 88 94 133 78 63 74 78 87 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base Study: GMXBASAS : NTS : TE3AC : 1.0 MAY SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAY FIRM USE : SAS Date: 29-0CT-89 19:00:21 
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 AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 4 1 3 -6 1 0 0 -2 2 0 0 -1 2 1 0 
1990 27 - 4 0 3 1 1 4 4 2 3 0 3 2 -1 1 1 
1991 26 -1 1 1 0 3 2 1 1 3 1 1 1 -1 1 1 
1992 18 -3 -2 0 0 5 7 1 3 4 0 2 1 -1 2 1 
1993 21 -3 0 1 0 2 4 1 1 3 0 2 1 -3 1 1 
1994 30 5 2 1 2 7 5 1 1 4 0 2 2 -2 0 2 
1995 31 5 1 2 1 6 3 2 1 4 0 2 1 -3 0 2 
1996 29 4 2 1 3 6 4 2 1 3 0 2 1 -3 1 2 

3: 1997 29 5 1 2 3 3 3 2 2 3 0 2 2 -4 0 2 
N 1998 23 4 4 2 1 6 2 0 -1 4 1 2 ~ -1 1 2 
I 1999 33 6 3 3 0 5 3 1 3 2 1 3 4 -2 2 3 --.] 

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

------ -=~----
-=-=_:a:_a= -----=- -=-===-=- ==-=::a::a:.- -= ... _-=- ==::::0:"""==-= lI:::=;:::!II:C:::-==- ==--==== ====-=,.,.-===- =-==-== :z;:===== ======= ===-:m:_-. 

AVERAGE 4 2 2 1 4 3 1 1 3 0 2 2 -2 1 2 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Differenc e Of 
LWG Dis c harge (QTDA - QPRD) 
------------------------------

ANN 

YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 153 1 0 0 1 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 0 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 0 0 0 0 0 0 
1994 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1995 154 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1996 148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3: 1997 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
N 1998 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I i999 149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 --.J 

VJ 2000 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2001 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2002 157 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2003 163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2004 146 0 0 0 0 0 0 0 0 0 0 0 0 O. 0 0 
2005 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2006 145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2007 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2008 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

------ ___ =-_3111 
---~ .. - ___ 'C:I~_ .... ==:=_-- __ ca-==-=- --==--=== ------ -=-.==-=:10= =--_::::.:== _.c=c:r=z::=z ==-=or==== :0::=:==_=== ==="":':::"""':::::1; ====-".,.-""'" 

AVERAGE 0 0 0 0 0 0 0 0 0 0 O· 0 0 0 0 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study : GMXBA SAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Incr study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference ~ (Incr Stl.ldy) - (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 AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 1 0 - 1 1 0 1 0 0 0 1 -1 -+ 0 0 0 
1990 27 0 0 0 ~1 0 1 0 0 0 0 -1 -1 2 0 0 
1991 26 0 0 0 -1 0 i 0 0 0 0 -1 0 0 0 0 
1992 18 0 0 0 0 0 0 0 0 0 0 -1 -1 2 0 0 
1993 21 0 0 0 - 1 0 0 0 0 0 0 -1 -1 1 0 0 
1994 30 0 0 0 0 0 1 0 0 0 0 -1 -1 1 1 0 
1995 31 0 0 0 -1 -1 0 0 0 0 0 -1 -1 1 0 ci 
1996 29 0 0 0 0 0 0 0 0 0 0 -1 - 1 1 0 0 

3: 1997 29 0 0 0 0 0 0 0 0 0 q -1 -2 2 1 0 
N 1998 23 0 0 0 -1 0 0 0 0 -1 0 0 0 0 0 0 
I 1999 33 0 0 0 0 0 0 0 0 1 0 -1 -1 1 0 0 --J 

.j.:.- 2000 27 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 
2001 31 0 0 0 0 -1 0 0 0 0 0 -1 ,.1 0 0 0 
2002 25 0 0 0 0 0 0 0 0 0 0 6 -1 1 0 0 
2003 23 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 
200 4 24 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 0 
2005 30 0 0 0 0 0 0 0 0 0 Q 0 -1 0 0 0 
2006 32 0 0 0 0 -1 0 0 0 0 0 0 -1 1 0 0 
2007 23 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 0 
2008 26 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 

.,.,. .... _113-=- =:2_ ... =C:::E: 
_:c::s ___ --__ ==-1111 ====:=.== ====~1i:=_ _:.=_===- -====="""= ====-==-=- ======== ====== ====== ====== =-====""" :1::====:=:= 

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



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
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 153 115 128 142 167 200 202 196 198 224 260 259 190 143 113 183 
1990 154 115 128 141 166 204 207 195 197 238 264 256 195 147 115 185 
1991 154 120 127 137 166 203 206 201 201 221 260 256 194 146 117 184 
1992 160 121 128 134 166 20 3 206 199 202 241 262 257 195 150 116 185 
1993 155 121 125 133 162 206 208 198 205 229 263 252 191 142 113 184 
1994 155 111 121 129 162 206 212 200 209 228 266 246 187 142 113 182 
1995 154 114 121 130 162 207 211 199 204 234 271 253 191 142 113 184 
1996 148 108 118 127 160 207 215 202 205 232 264 249 192 144 114 183 
1997 155 109 121 132 164 209 214 203 208 230 260 252 195 143 113 184 
1998 155 114 124 133 165 207 212 205 214 239 266 254 193 142 112 185 

3: 1999 149 109 116 128 164 211 217 204 211 237 267 258 201 144 113 186 
N 2000 151 105 119 132 170 215 220 213 221 240 269 257 194 141 112 188 
I 2001 152 110 119 130 164 211 219 212 214 238 272 260 193 143 113 187 

-.J 
2002 157 108 120 131 162 201 202 197 207 227 260 248 191 139 110 180 Vl 
2003 163 103 116 129 166 209 217 210 218 244 276 252 192 141 111 186 
2004 146 105 115 126 165 208 216 211 212 239 271 261 195 140 113 185 
2005 151 107 117 126 164 209 215 210 213 246 268 265 201 141 112 187 
2006 145 103 114 127 166 207 211 208 221 250 272 251 191

1 

142 112 184 
2007 155 108 118 128 162 206 208 202 204 229 256 249 194 140 111 181 
2008 159 102 115 126 166 212 212 207 216 230 258 257 202 144 113 184 ----.-- ------ --==---- ~----- ----=== -=--==-~ --=--=== 

___ :s~=-
==r:c:l:'_::::r:c= =Il:::-=~::::S::l: lI::==-=-=-::=: ==-=== ====m== ====== ===--== 

AVERAGE 110 121 131 164 207 211 203 209 235 265 255 194 143 113 184 
I 



FIRM USE 

SPILL AGREEMENT SIGNED 

***************************** ********* ********* ********* ************~.************************************************************** 
BP~YSU~ Su~~ry 

23-JUN-~9 17: ,00 : 59 Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date : 
Incr Study : HMXA2 SAS : NTS : TE3AC : 2 . 5 MAF FiRM USE : SAS Date: 29-0CT-99 19:00:21 
Difference - ( I ncr Study) - (Base Study) 
Number of Games: 2 00 
Average Over Typical Water Years (Mid 80 Percent) 
************************** *************** ****** ******* ******* *** ******************************* ********************* ****** ******** * 

Difference Of 
The Dalles Discharge (kcfs ) 
------------------------------ . ~ 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 1 - ~ -1 -2 0 3 -2 0 -2 0 ,~ 0 -2 -~ 0 
1990 154 -2 1 1 0 3 2 0 0 0 0 0 0 - 1 -1 0 
1991 154 - 2 0 2 0 0 1 -1 1 0 q -1 0 -1 -1 :q 
1992 160 -3 -1 2 2 1 1 0 -1 0 0 0 0 -1 9 .0 
1993 155 -2 -1 0 0 1 0 1 0 1 0 0 0 2 2 0 
1994 155 4 2 3 2 -1 0 0 -1 0 -1 ,1 0 1 2 1 

..... 1995 154 3 2 2 0 -2 -2 -3 -1 -1 -2 0 -2 1 1 0 
~ 1996 148 4 2 3 2 -1 -3 - 1 -1 0 -2 0 -1 1 1- ,0 
N 1997 155 4 1 2 1 -3 -4 -2 -1 -1 -2 -1 -2 1 1 0 
I 1998 155 4 2 2 -1 -2 -4 -3 -1 -1 -2 -~ -2 2 ? 0 -.J 
~ 1999 149 5 2 2 - 1 -2 -3 -1 -1 0 -2 -1 -3 ;1 1 '0 

2000 151 5 2 2 -1 -3 -4 -3 -1 -1 -2 -1 -2 1 1 -1 
2001 152 5 3 2 -1 -2 -3 -1 -1 0 -2 -1 -1 2 2 ,0 
2002 157 5 3 3 -1 -1 -2 -1 -1 -1 -2 0 -1 .2 2 0 
2003 163 5 2 1 -1 -3 -~ -3 -1 -1 -3 -1 -1 2 2 - ,1 
2004 146 5 2 2 -1 -3 -4 -3 -1 0 -2 0 -1 2 2 0 
2005 151 5 2 3 1 -3 -3 -2 0 0 -2 0 -1 2 2 0 
2006 145 6 3 2 1 -2 -3 - 2 -1 0 -3 0 -1 2 2 0 
2007 155 4 2 2 3 -2 -3 -2 -1 0 -2 0 -3 i 2 0 
2008 159 5 2 2 -2 -3 -2 -2 -1 -2 0 -3 0 0 0 --=---- ~----- ------ ------- =""*::0:::0==_ .:::::I:2:Ir~ __ == 

__.z: ___ 
..::a::ar=:I::= :z:==~~= ==~::lZI=-= ====== ====== ====== =====~ 

=_.=:a:: __ 
AVERAGE 3 1 2 0 -1 -2 -1 -1 0 -2 0 -1 1 1 0 

... ' 



FIRM 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF : SPILL AGREEMENT SIGNED Date: 23-JUN-89 17:00:59 
Number of Games: 200 
Average 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 25 108 120 131 152 131 127 126 126 142 211 136 98 95 96 131 
1990 27 111 121 131 150 142 129 133 137 148 212 145 97 92 99 134 
1991 26 110 116 122 143 135 127 128 129 141 208 136 99 101 101 130 
1992 . 18 116 121 125 147 139 123 129 136 143 209 136 100 104 104 132 
1993 21 114 119 125 146 139 129 134 138 147 211 140 104 101 103 134 
1994 30 105 114 122 143 134 126 128 132 146 211 136 103 104 102 130 
1995 31 109 115 122 145 135 128 128 132 144 210 136 104 104 104 131 
1996 29 106 116 123 146 136 129 134 141 147 212 139 102 105 103 133 
1997 29 104 113 123 144 142 131 135 141 152 211 134 103 106 107 133 

3: 1998 23 106 110 120 141 136 130 132 141 147 207 133 101 106 101 130 
1999 33 103 110 120 143 142 128 126 133 144 207 142 98 100 102 130 

N 2000 27 101 108 121 144 140 129 131 141 145 210 148 99 103 105 131 
I 

2001 31 103 107 118 139 138 130 128 135 146 209 141 98 102 100 -.,J 129 
-.,J 2002 25 103 112 124 147 143 132 130 141 150 212 149 99 105 105 134 

2003 23 97 107 118 141 134 128 128 136 147 210 145 107 102 100 130 
2004 24 100 108 115 141 138 130 132 138 147 211 148 107 100 100 131 
2005 30 101 107 119 142 138 131 131 139 146 210 151 106 99 100 132 
2006 32 97 107 119 143 138 132 132 138 144 211 147 106 96 101 131 
2007 23 102 106 118 144 138 130 129 142 142 211 150 105 96 98 131 
2008 26 93 103 117 141 138 134 128 131 144 207 148 103 101 98 129 ------ ------ ~----- ------- ___ =-=SiE =-==--- -----= -=-=-=-- _=:=e::r: __ =--=:z::=_= =-_IC:=-:-== ==:====- =====:a :====== =-==:=2 __ = 

AVERAGE 104 112 122 144 138 129 130 136 146 210 142 102 101 102 131 



FIRM USE 

SPILL AGREEMENT SIGNED 

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

Base study: GMXBASAS : NTS : TE3AC : 1.0 MAF SPILL AGREEMENT SIGNED Date : 23-JUN-89 17:00:59 
Incr Study: HMXA2SAS : NTS : TE3AC : 2.5 MAF FIRM USE : SAS Date: 29-0CT-89 19:00:21 
Difference - (Incr Study ) - (Base Study) 
Number of Games: 200 
Average Over Lo w Water Years (Bottom 10 Percent) 
************** * ************************ *********************** ***** **************************************************************** 

Differenc e Of 
The Dalles Discharge (kcfs) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 4 2 2 -4 1 1 0 -2 2 1 -1 -1 1 1 0 
1990 27 -4 0 3 0 2 5 4 3 3 0 2 1 1 1 1 
1991 26 -1 1 1 -1 3 2 1 1 3 1 0 1 -1 1 1 
1992 18 -4 -2 1 0 4 8 1 4 4 0 1 0 0 2 1 
1993 21 -3 0 1 - 1 1 4 0 1 3 0 1 -1 -2 1 0 
1994 30 5 2 1 1 6 6 1 1 4 0 2 1 -1 1 2 

~ 1995 31 4 1 2 0 6 3 2 1 4 0 1 1 -2 1 2 
N 1996 29 4 2 1 2 6 4 2 1 3 0 2 0 -2 2 2 
I 1997 29 5 2 2 3 4 3 1 2 3 1 1 0 -2 1 2 

--J 1998 23 4 4 2 0 6 3 0 -2 3 2 2 1 -1 1 2 OJ 
1999 33 6 2 3 0 5 4 1 3 3 1 2 3 -1 2 2 
2000 27 6 4 3 0 4 1 0 0 3 0 2 2 -1 1 2 
2001 31 6 5 3 1 6 5 0 0 3 0 3 2 -1 1 3 
2002 25 6 3 3 -1 3 4 2 -1 3 0 1 2 -3 0 2 
2003 23 6 4 2 0 4 1 0 0 3 1 0 1 -2 1 2 
2004 24 6 2 2 0 5 5 0 1 2 0 1 0 -2 0 2 
2005 30 6 4 3 5 6 3 1 0 4 0 1 0 -2 0 3 
2006 32 6 3 3 4 3 3 1 1 4 0 1 0 -1 0 2 
2007 23 6 3 3 4 4 2 1 1 2 0 -1 -1 -2 0 2 
2008 26 6 3 2 2 2 2 0 4 3 1 -1 0 -1 1 2 ------ ------ --~--=- -... -~-- .. ~_===:s .:c::=_=-_ ----==- --=-===- ____ ZIIIIC 

--===== -==--== ===_c:=-= ====~c: ====e=-=_ =: .... :a;;:w:z==== 

AVERAGE 4 2 2 1 4 3 1 1 3 0 1 1 -1 1 2 



FIRM 

EXPIRE 2003 

•••••••••• * •••••••• **** •••••••••••••••••••••••••••••••• *** •• ** •••••••••• ** •••••••••••• ** •••••••••••• **.** ••••• *** •• ** •••••••••••••• 
BPAHYSUM summary 

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date : 28-MAR-89 17:23:39 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
•••••••••••••••••••••••• *** ••••••••••••••••••• ***** ••••••• ***** ••••••• ** •••••••••• ** •• **.*** ••• ***.*** ••• ***.*** ••••••••••• * ••••••• 

Hungry Horse Res Elev (feet) 
------------------------------

ANN 
YEAR I 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 3487.4 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 3513.1 3495.7 3480.9 3482.0 3487.9 3523.0 3552.4 3557.8 3557.5 3556.7 3524.9 
1991 154 3534.2 3531.6 3530.5 3527.9 3512.5 3495.9 3480.7 3481.1 3487.4 3522.8 3552.3 3557.6 3556.8 3555.3 3524.1 
1992 160 3530.3 3528.0 3526.5 3523.8 3507.0 3490.2 3475.2 3476.0 3482.6 3519.7 3550.4 3556.6 3555.8 3554.4 3520.4 
1993 155 3534.7 3532.2 3531.2 3528.4 3512.0 3494.7 3480.0 3480.1 3486.2 3521.7 3550.9 3556.3 3554.8 3552.4 3523.4 
1994 155 3532.8 3530.1 3528.9 3526.5 3511.4 3494.8 34 79.9 3479.5 3485.8 3522.7 3551 . 7 3557.1 3555.2 3552.0 3522.8 
1995 154 3521.4 3519.1 3518.3 3516.0 3501.9 3486.4 3471.2 3471.0 3478.8 3518.1 3548.6 3554.3 3552.7 3549.8 3515.3 
1996 148 3522 . 0 3519.2 3518.5 3516.3 3503.0 3487.9 3474.2 3473.6 3480.2 3518.7 3549.5 3555.6 3554.2 3551.5 3516.4 
1997 155 3526.6 3524 . 0 3523.2 3520.7 3504.8 34 87 .4 3471.8 3471.0 3477.5 3515.4 3547.4 3553.8 3552.4 3550.3 3516.9 

::s: 1998 155 3526. 2 3524.5 3523.8 3521.6 3506.6 3489.7 3473.9 3474.3 3481.2 3518.2 3548.5 3554.8 3553.5 3551.2 3518.4 

N 1999 149 3528 . 9 3526.1 3525.5 3523.0 3507.6 3489 . 7 3473.5 3473.9 3479.5 3517.8 3549.7 3555.5 3554.6 3553.0 3519.2 
I 2000 151 3530.9 3529.2 3528.9 3527.2 3511.1 3492.2 3475.5 3475.8 3483.0 3519.9 3549.9 3555.9 3555.1 3553.6 3521.4 

-....J 2001 152 3531.0 3529.1 3527.9 3526.0 3510.6 3494.3 3479.1 3479.0 3485.1 3521.2 3551.0 3557.3 3556.2 3554 .2 3522.2 
U) 

2002 157 3530.5 3527.8 3526.1 3523.0 3507.9 3490.9 3476.3 3476.3 3482.6 3519.3 3549.7 3555.4 3554.3 3552.2 3520.1 
2003 163 3535.0 3533.2 3532.7 3530.9 3515.4 3497.8 3481.1 3480.7 3486.2 3522.3 3551.2 3556.9 3555.8 3553.9 3524.7 
2004 146 3538 . 0 3535.3 3534.3 3532.2 3515.9 3497.8 3481.6 3481.3 3486.8 3522.4 3551.7 3557.2 3556.1 3554.2 3525.6 
2005 151 3537.5 3535.0 3534.0 3532.2 3515.3 3496.1 3480.2 3480.5 3485.4 3520 .6 3551.8 3557.7 3556.8 3555.1 3525.1 
2006 145 3532.6 3530 . 0 3528.7 3526.2 3510.1 3492.2 3 476.8 3476.6 3483.3 3521.2 3550.6 3556.1 3555.3 3553.7 3521.8 
2007 155 3532.1 3529.4 3528 . 6 3526.3 3511.3 3495.0 3480.5 3480.8 3486.3 3521.0 3550 . 7 3556.0 3554.9 3553 .2 3522.5 
2008 159 3539.0 3536.8 3536.5 3534.8 3517.3 3498.4 3481.9 3481.5 3486.8 3521.5 3552.3 3557.6 3557.1 3556.1 3526.6 

~====:::: ====== ====== ====== ====== 
AVERAGE 3532.2 3529.8 3528.9 3526.5 3510.8 3493.5 3478.1 3478.1 3484.3 3520.7 3550.7 3556.5 3555.4 3553 . 5 3522.1 

" 



FIRM USE 

EXPIRE 2003 

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

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Dat e: 21-0CT-89 00:29: 22 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
************** **** ***************************************************************************************************************** 

Difference Of 
Hungry Hors e Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -4.0 -4.4 -4.5 -4.7 -3 .4 -1.9 -1.2 -1.2 -0.8 -0.5 -0.4 -0.4 -0.3 -0 .5 -2.2 
1990 154 -2.4 -1.9 -1.6 -1. 5 -1.4 -1.1 -0.2 -0.1 0.0 0.0 0.1 0.1 0.2 0.3 -0.8 
1991 154 1.2 1.3 1.4 1.3 1.4 1.4 1.9 1.9 1.3 0.6 0.4 0.4 0.5 0.6 1.1 
1992 160 0.4 0.5 0.7 0.5 0.6 0.6 0.8 0.8 0.6 0.4 0.2 0.1 0.2 0.3 0.5 
1993 155 0.0 0.0 0.1 0.0 0.2 0.7 0.8 1.0 1.0 0.7 0.6 0.4 0.8 1.3 0.5 
1994 155 3 .7 3.9 3.8 3.7 2.7 2.1 2.1 2.4 2.5 1.7 1.3 0.6 1.0 1.5 2.5 
1995 154 3.3 3.5 3.4 3.4 2.9 2.2 2.6 3.1 3.0 2.0 1.5 0.9 1.3 1.8 2.5 

3: 1996 148 5.1 5.3 5.2 5.1 4.3 3.7 3.4 4.0 4.0 2.6 1.8 1.0 1.3 2.0 3.6 
N 1997 155 4.1 4.2 4.0 3.8 3.1 2.4 2.1 2.5 2.8 2.0 1.5 1.0 1.3 1.6 2.7 
I 1998 155 3 .8 3.9 3.8 3.7 3.1 2 .3 3.0 3.1 3.0 2.0 1.4 1.1 1.4 1.9 2.7 

(0 1999 149 3.1 3 .3 3.2 3.0 1.9 1.3 1.6 1. 7 1.8 1.2 0.7 0 .6 0.8 1.1 1.9 0 2000 151 3.8 3.9 3.7 3.5 2.8 2.6 2.2 2.2 2.0 1.3 1.0 0.8 1.0 1.2 2.4 
2001 152 3.5 3.7 3.6 3.6 3.4 2.7 2.1 2.3 2.2 1.5 1.1 0.7 1.0 1.5 2.5 
2002 157 3.8 3.9 3.8 3.8 3.2 2.7 2.6 3.0 3.0 2.2 1.7 1.2 1.5 1.8 2.8 
2003 163 3.5 3.6 3.5 3.4 2.4 1.7 1.3 1.3 1.3 0.9 0.7 0.5 0.8 1.1 2.0 
2004 146 3.4 3.6 3.6 3.7 2.8 2.5 1.8 1.6 1.1 0.6 0.4 0.2 0.2 0.2 2.0 
2005 151 0 .3 0.3 0.4 0.4 0 . 5 0.5 0.4 0.4 0.3 0.2 0.2 0.2 0.1 0.0 0.3 
2006 145 - 0.3 -0 .3 -0.3 -0.3 -0.3 -0.4 -0.6 -0.5 -0.4 -0.2 -0.2 -0.1 -0.1 -0.2 -0.3 
2007 155 -0.4 -0 .5 -0.5 -0.6 -0.5 -0.5 -0.5 -0.6 -0.5 -0.4 -0.3 -0.2 -0.2 -0.2 -0.4 
2008 159 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.2 -0.2 -0.3 -0.2 -0.1 -0.1 -0.1 -0.2 -0.3 -_ ....... _- _ ... _--- -----=- ----=-.,. -1::1::; ..... =,."..". ,"",",,,,,,,,z:::r.,,. .,,_ ...... - ..... ...,. --====~ 

=12:_C: __ .".c:,._-==- ==-"':0:::"""'_ ---=--- CI::cI:z=z:::r .... = =="""=-=-=-
____ GIl ... 

AVERAGE 1.8 1.9 1.8 1.8 1.4 1.3 1.3 1.4 1.4 0.9 0.7 0.4 0.6 0.9 1.3 



FIRM 

EXPIRE 2003 

.............................. .... ....................................... _ ......................... _ .............................. -
BPAHYSUM Summary 

Base Study : AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
t •••••••••••• •• ••••••••••••••••••••••••••• • •• __ •••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••••• 

Hungry Horse Res E1ev (feet) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 354 4. 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 34 70.1 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 . 2 3454.4 3441.4 3443.7 3451.9 3489.4 3495 . 3 3480 . 2 3469.5 3462.7 3482.0 
1992 18 3533 . 2 3527.4 3521.2 3513 .5 3495.1 3474.8 3457.6 3456.0 3462.2 3499.0 3499.7 3477.4 3462 . 6 3451.7 3492.7 
1993 21 3531.5 3526 . 6 3521 . 0 3513 . 7 3498 .3 3481.6 3469 . 7 3469.2 3475 . 2 3504 . 4 3502.7 3479.5 3465.9 3452 . 7 3496.4 
1994 30 3522 . 3 3515.8 3508.1 3"498.6 3476.9 3455.6 3437.1 3434.8 3442.8 3483.9 3493.8 3478.4 3464.6 3453.7 3480.6 
1995 31 3530 . 2 3523.9 3516.5 3508.0 3485.8 3463.8 3447 . 3 3448.4 3457.2 3492 . 1 3493.9 3474.8 3461.5 3451.2 3487.0 
1996 29 3528.0 3522.1 3515 . 2 3506 . 4 3485.3 3465.3 3450 . 5 3450.7 3457 . 0 3492.7 3493.1 3471.4 3458.3 3450.0 3486.4 

3: 1997 29 3534.6 3529.2 3522.9 3515 . 1 3498 . 1 3482.3 3471.3 3472.3 3478.9 3508.3 3508.1 3487.2 3473.7 3460.9 3499.7 
1998 23 3510.0 3503.2 3495.7 3486.1 3462.1 3438.8 3418.1 3414.3 3420.6 3463 . 8 3468.7 3449.5 3439 . 2 3433.0 3462.5 

N 1999 33 3528.2 3522.1 3515.3 3507.6 3492.1 3481.3 3475.1 34 79.1 3485.3 3514.7 3514.8 3496.8 3483.5 3471.4 3500.4 I 
00 2000 27 3532.3 3527.8 3522.1 3515.1 3500.0 3485.1 3475.2 34 77.4 3483.7 3511 . 2 3504.1 3478.6 3462.6 3450.8 3498 . 8 
--' 2001 31 3527.7 3521.8 3515.2 3507 . 3 3.489.8 3471.6 3456 . 0 3458 . 6 3466.8 3498.8 3498.8 3480.8 3468.1 3457 . 7 3491.0 

2002 25 3537.2 3531.6 3524.9 3517.0 3498.3 34 79.3 3464.6 3465.4 34 70.6 3503.3 3499.3 3478.4 3463.2 3452.6 3496.4 
2003 23 3529.8 3523.4 3516 . 4 3508.4 3492.0 3478.6 3467 . 7 34 70.6 34 77.0 3508.5 3512.1 3495 . 3 3482.7 3470.9 3498.4 
2004 24 35 4 0 . 5 3536.2 3531.1 3524.4 3508.9 3495.1 3485.8 348 4 .8 3490.3 3516.9 3513.2 3490.0 3473.9 3459.7 3507.7 
2005 30 3531. 5 3526.6 3520.4 3512 . 6 3495 . 7 3480.8 3471.3 3474.2 3481.1 3508.6 3505.7 3484.7 3470.5 3457.3 3498.0 
2006 32 3535 . 1 3530 . 6 3524.7 3517.5 3499.8 3483.5 3472.2 3472.5 3479 . 7 3510 . 0 3515.5 3497.2 3483.7 3472.0 3503.1 
2007 23 353 9 .2 3534.5 3528.8 3522.0 3504.5 3490.5 3482.0 3483.9 3489 . 2 3516.9 3510.0 3484.1 3469.6 3457.6 3505.0 
2008 26 351 9 .0 3513.7 3506 . 9 3498.4 3482 . 5 3467.1 3457.2 34 56.9 3461.8 3496.2 3503 . 9 3488.6 3476.6 3467.3 3488.5 

====== ====== 2===== ------ ====== ====== ====== ====== 
AVERAGE 3530 . 5 3525.0 3518.4 3510.4 3492.2 3474.9 3462.3 3463 . 3 3470.1 3502.3 3502.8 3482.9 3469.6 3459.1 3494.2 



FIRM USE 

EXPIRE 2003 

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

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr study: IMXA2E03 :NTSF : TE 3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-8 9 00:29:22 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
****************************************************************************************************************** ***************** 

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 -7.0 - 8.2 -8.7 -9.1 -11.1 -12.9 -17. 2 -16.3 -15.5 -12.8 -7 .2 -8.9 -9.7 -8.6 -10.6 
1990 27 -1.1 -0 .6 0.6 0.8 0.5 -1. 3 0.4 1.2 1.1 0.7 5.4 10.4 11.2 9 .3 2.2 
1991 26 2.3 2.5 2.7 2.7 2.3 4.3 5.6 6.3 5.7 4.8 6.1 7.4 7.9 5.7 4 .3 
1992 18 2.0 2 . 2 2.5 2.5 2.3 2.8 5 . 9 9.0 8.5 6 .2 8.7 9.4 9.6 8.9 5.2 
1993 21 0.6 1.1 1.2 1.7 2.2 3.5 6.1 8.0 7.6 5.9 8.2 9.8 9.5 10.9 4.9 
1994 30 4.1 4.1 4.5 5.1 4.9 6.2 9.1 11.5 11. 7 8.1 9 . 4 11.1 11.4 11. 3 7.5 
1995 31 4 .1 4.2 4.6 5.1 6.2 9.2 12.5 14.6 14 .5 10.8 11.6 13.3 14.1 13.7 9.1 

3: 1996 29 5.0 5.0 5.5 5.8 6.4 6.4 8.5 9.7 10.3 7.7 10.8 13.9 14.0 12.0 8.1 
N 1997 29 3.0 3.1 3.5 3.8 3.4 3.7 4 .7 5 . 6 5.6 4.2 8.4 13.5 15.1 14.7 6.0 
I 1998 23 5.6 6.0 6 .7 7.0 7.9 9.9 12.3 13.1 15.0 11.0 10.6 11.1 11.1 11.1 9.5 OJ 

N 1999 33 3.9 4.2 4.6 4.6 4.0 3.8 4.5 4.3 3.3 2.8 5.4 9.2 10.2 9.6 5.0 
2000 27 5.7 5.9 6.2 6. 3 5.4 5.8 7.5 8.2 7.7 6.2 8.0 10.1 10.8 11.5 7.2 
2001 31 3.6 3.8 4.0 4.0 4.0 4.6 7.1 8.4 7.8 5.9 6.4 8.7 9.9 10 . 1 5.8 
2002 25 1.9 2.0 2.0 2.3 1.5 2.3 4.4 4.1 4.9 3.3 5.4 8.8 10.4 10.9 4.2 
2003 23 3 . 7 3.9 4.1 4.4 2.9 2.0 3.7 3.5 3.9 2.7 3.2 4.7 5.2 5.5 3.7 
2004 24 1.4 1.5 1.7 1.9 1.7 1.4 1.4 1.5 1.3 1.1 0.8 0.9 2.9 2.1 1.4 
2005 30 0 . 5 0.5 0.6 0.6 0.5 0.4 0.4 0.2 0 . 2 0.2 -0.3 -0.6 -0.7 -0.7 0.2 
2006 32 -0.3 -0.3 -0.3 -0.5 -0.7 -1. 0 -1.5 -1.1 -1.0 -0.7 -1. 0 -1. 2 -1. 4 -1.4 -0.8 
2007 23 -0.1 0 . 0 -0.1 -0.2 -0.8 -0.4 -0.6 -0.6 -0.6 -0 .5 -0.8 -0.9 -0.9 -0.7 -0.5 
2008 26 -0.6 -0.6 -0.7 -0.7 -1.1 -1.1 -1.1 -1. 1 -1.3 -1.0 -1.1 -1.5 -1.4 -1.5 -1.0 

___ "'~e!'II __ =-___ ws ---==-- __ 11& __ -= 
:.1::1:2:-==== -=-===::._- -=--=--- _22=== _ :a_===-=lS __ =-~=:=::r 

====== ===z::_=o:~ _====:::::111:_ ==-=== =-==-:=-
AVERAGE 2 .0 2.1 2.4 2.5 2.2 2.6 3.8 4 .6 4 .6 3.4 4.9 6 .6 7.1 6.8 3.6 



FIRM U~ 

EXPIRE 2003 

••• • ••••••••••••••••••••••• * ••••••••••••• ** ••• *** ••••••••••••••••••••••• _ •••••••••••••••••••••••••• __ ••••••• t.*._ •• t_ ••••••••• _._._ 

BPAHYSUM Suamary 
Base study : AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Nuaber of Gallles: 200 
Average Over Typical Water Years (Mid 80 Percent) 
••••••••••• __ ••••••••• _ ••••••••••••••••••••••••••••••• t •••••••••• _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••• ___ 

Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC ,JAN FEB MAR APl AP2 MAY ,JUN ,JUL AGl 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 24 58.3 2410.0 
1990 154 2452.7 2445.3 2427.8 2407.5 2375.1 2347.4 2342.8 2346.9 2357.8 2399.8 2448 . 0 2458.8 2458.7 2458.6 2410.1 
1991 154 2452.4 2444.9 2428.4 2407.5 2374 . 7 234 4 .5 2339 . 5 2343.4 2353.2 2398.7 2447.4 2458.7 2458.4 2458.1 2409.0 
1992 160 2450.4 2443.4 2427.4 2404.8 2373.0 2344.9 2340.6 2344.4 2355.3 2398.8 2446.8 2458.1 2457.9 2457.7 2408 . 4 
1993 155 2452.0 2446.6 2431.4 2406.7 2376.8 2349.6 2344.9 2348.2 2358.7 2400.7 2446.7 2458.4 2457.7 2457 . 2 2410.8 
1994 155 2451.9 2447.0 2432.4 2406 . 0 2375.9 2348.3 2343.8 2347.5 2358.0 2400.9 2447.0 2458 . 3 2457.3 2456.5 2410.5 
1995 154 2447.8 2444.6 2430.3 2403.5 2374.7 2347.8 2343.0 2346.4 2356.8 2401.1 2447.6 2458.3 2457.2 2456 . 6 2409 . 3 
1996 148 2449 . 2 2446 . 1 2432 . 3 2405.4 2376.3 2347.9 2343.7 2346 . 8 2356 . 7 2399 . 2 2446.7 2458.5 2457.6 2457.2 2409.9 
1997 155 2450.2 2446.5 2431.9 2403.9 2373.5 2345.0 2340.4 2344.4 2354.5 2398.1 2446.9 2458.1 2457.4 2456 . 9 2408.8 

3: 1998 155 2450 . 7 2446.8 2432.3 2406.2 2372.9 2343 . 9 2339.0 2343 . 6 2354 . 7 2397 . 9 2446.5 2458.2 2457.5 2457.1 2408.8 

N 
1999 149 2449.4 2445.4 2430.8 2405.8 2374.4 2346.0 2341.2 2345.1 2356.1 2398.4 2447.7 2458.7 2458.2 2457.9 2409.3 

I 2000 151 2452.2 2449.9 2436.8 2407.8 2374.6 2343.7 2339 . 8 2344.7 2355.5 2401 . 3 2448.3 2458.7 2458.1 2457.8 2410.5 
(X) 2001 152 2 4 51. 5 2449.6 2436 . 1 2407.9 2377.3 2348.3 2344.7 2349.1 2358.9 2400.3 2448.0 2458.8 2458.1 2457.7 2411.6 
W 2002 157 2451 . 0 2447.3 2432.1 2405 . 0 2376.1 2348.9 2343.7 2347.6 2357.6 2400.8 2447.6 2458.6 2457.9 2457.5 2410.5 

2003 163 2452 . 6 2450.4 2436.9 2408.9 2376.4 2347.1 2342.8 2346.9 2357.7 2400.9 2448.1 2458.7 2458.2 2457 . 8 2411.5 
2004 146 2453. 4 2451.0 2437 . 5 2408 . 0 2376.1 2347 . 7 2342.7 2346.2 2356.8 2400.1 2447.7 2458.7 2458.1 2457.8 2411.5 
2005 151 2 4 53 . 1 2451.1 2438 . 3 2408.7 2377.7 2350.1 2345.3 2349.1 2359.3 2399.7 2448 . 2 2458 . 7 2458.2 2457.9 2412.3 
2006 145 2451. 6 2449.7 2435.9 2406.3 2376 . 8 2348.2 2344.2 2348.5 2360.2 2403.1 2447.8 2458.4 2458.1 2457.8 2411.7 
2007 155 2453.0 2450.9 2437.5 2407.6 2377.8 2351.4 2346.0 2350.0 2359.4 2399.8 2447.7 2458.1 2457.8 2457.5 2412.2 
2008 159 245 4. 2 2452.6 2440.9 2409.1 2375.4 2344.6 2340.4 2344.5 2354.9 f!397.6 2447.0 2458.7 2458.6 2458.4 2411 . 2 

====== ===:1_= _a==== =*==== :===-= ===--=-
AVERAGE 2451. 7 2447.7 2433 . 1 2406.6 2375.6 2347.2 2342.6 2346.5 2356.9 2399 . 8 2447.5 2458.5 2458.0 2457.6 2410.4 
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EXPIRE 2003 

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

Base Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:2 3 :39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
*********************************************************************************************************************************** 

Difference Of 
Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 -4.0 -2.1 -3.2 -2.2 -2.4 -1.6 -1.7 -1.7 -1.7 -0.8 -0 , 2 -0.2 -0.1 -0.1 -1.7 
1990 154 -0.9 -0.5 -0.9 0.9 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 
1991 154 0.5 0.2 -0.7 0.4 -0.6 -0.2 -0.3 -0.3 -0.3 -0.1 0.0 0.0 0.0 0.0 -0.1 
1992 160 0.5 0.2 -0.6 0.9 0.1 0.3 0.4 0.5 0.4 0.3 0.2 0.2 0.2 0.1 0.3 
1993 155 0.5 0.4 -0.6 0.6 0.2 0.2 0.4 0.3 0.3 0.2 0.3 0.2 0.4 0.4 0.3 
1994 155 1.2 1.1 -0.1 1.1 0.3 0.4 0.4 0.5 0.5 0.3 0.2 0.1 0.4 0.6 0.5 
1995 154 2.1 1.7 0.1 1.3 0.4 0.2 0.3 0.5 0.4 0.2 0.2 0.1 0.5 0.6 0.7 

3: 1996 148 2.1 1.7 0.2 1.2 -0.3 0.1 0.0 0.1 0.2 0.1 0.1 0.1 0.4 0.4 0.5 . 
1997 155 1.6 1.5 0.5 1.3 0.8 0.6 0.5 0.7 0.7 0.2 0.1 0.0 0.2 0.3 0.7 N 

I 1998 155 1.3 0.7 -0.6 0.4 0.2 0.4 0.4 0.4 0.4 0.3 0.2 0.1 0.3 0.3 0.4 
ex> 1999 149 1.2 1.1 -0.2 0.5 0.0 0.1 0.2 0.2 0.2 0.1 0.1 0.0 0.2 0.2 0.3 +:» 

2000 151 0.7 0.6 -0.8 0.1 -0.6 -0.4 -0.4 -0.3 -0.3 0.0 0.1 0.0 0.2 0.2 -0.1 
2001 152 1.4 1.3 0.0 0.8 0.1 0.0 0.1 0.2 0.2 0.1 0.1 0.0 0.3 0.4 0.4 
2002 157 1.4 1.2 0.0 1.1 0.1 0.2 0.4 0.6 0.7 0.4 0.3 0.0 0.3 0.4 0.5 
2003 163 1.2 1.0 -0.2 0.2 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1 0.0 0.2 0.3 0.2 
2004 146 1.0 1.4 0.4 0.8 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.0 0.0 0.0 0.4 
2005 151 0.0 -0.1 -0.2 -0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 
2006 145 0.0 -0.2 -0.2 0.0 0 . 0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 
2007 155 -0.1 -0.2 -0.3 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 
2008 159 -0.1 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 

------ ------ ------ ------ -=-=--=-=- _-=:-=-=IE_ -= __ :z:::=c-=: --=-==-- __ :11:1: ___ _=-=-_11:= =-----== =-=-=:z::=-= -====:.1==== =:=c_-=_-= -=-=----
AVERAGE 0.6 0.5 -0.4 0.5 -0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.2 0.2 0 . 1 
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••••••••••••••••••••••••••••••••• • •••••••••••••••••••••••••••••••••••• * ••••••••••••••• ** ••••••••••••••••••••••••••• ** •••••••••••• ** 
BPAHYSUM Summary 

Base Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Nuaber ot Games : 200 
Average Over Low Water Years (Bottom 10 Percent) 
•••••••••••••••••••••••••••••••••••••••••• * ••••••••• ** ••••••••••••••• ** •••••••••••••••••••••••••••••••••••••••••••• ** •••••••••••• ** 

Libby Reservoir Elev (feet) 

------------------------------
ANN 

YEAR I 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 2426.0 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 2448.2 2430 . 5 2403.8 2385.7 2371.7 2368.2 2368.8 2372.1 2401.3 2426.6 2426.4 2423 . 9 2423.8 2409.2 
1994 30 2448 . 3 2441.1 2419 . 0 2391.6 2374.8 2353.1 2349.2 2347.8 2351 . 5 2386.6 2419.7 2424.4 2423.9 2423.9 2398.6 
1995 31 2450 . 9 2444.9 2423.8 2395.6 2378.1 2357.7 2354.6 2354.9 2359 . 7 2392.3 2422.8 2424.5 2423.1 2422.8 2402.3 
1996 29 2449 . 6 2443.8 2423.1 2394.7 2378.1 2357.1 2354.1 2354.1 2358.0 2391.2 2419.1 2422.6 2420.9 2420.6 2401.0 
1997 29 2451.1 2446.7 2425.8 2400.1 2385.6 2367.4 2364.7 2365.9 2370.9 2401.5 2428.0 2433.2 2430.3 2429 . 3 2408.7 

3: 1998 23 2 4 44.9 2439.9 2419.8 2393.9 2369.5 2348.2 2343.6 2341.4 2344.8 2379.4 2409.7 2408.0 2407.3 2407.4 2392.4 
1999 33 2448.5 2443.9 2423.0 2396.9 2382.8 2370.2 2367.5 2369.2 2373.7 2403.1 2428.2 2433.9 2432.6 2432.4 2408.7 

N 2000 27 245 4 .4 2451.7 2432.9 2404.6 2387.3 2373.1 2370.0 2370 . 4 2374.0 2401.9 2424.2 2425.4 2423.1 2422.7 2410.2 
t 

00 2001 31 2 4 50 . 7 2447.5 2428.2 2401 . 4 2379.1 2362.4 2358.6 2358.8 2363.1 2393.9 2420.7 2423.6 2423 . 2 2423.2 2404.4 
tTl 2002 25 2451.5 2446 . 9 2425.8 2397.4 2383.1 2361.4 2358.9 2359.9 2364.2 2396.3 2421.4 2425.8 2423.5 2423 . 0 2404 . 6 

2003 23 2453. 5 2450.1 2430.4 2401 . 7 2387.3 2372.3 2368.2 2368.4 2372.5 2402.3 2427.6 2430.3 2429 . 1 2429.2 2410.4 
2004 24 2 4 53.3 2450.8 2434.0 2406.3 2386.4 2374.3 2371.3 2371.7 2375.0 2402.8 2425.0 2424.6 2423.2 2423.5 2410.6 
2005 30 2452 . 0 2449.6 2431.6 2403.3 2384.7 2'372.2 2369.0 2370. 4 2374.8 2402.9 2426.1 2424.6 2422.9 2423.3 2409.5 
2006 32 2452 . 3 2450 . 0 2431.7 2402.3 2388.3 2373.9 2370.4 2370.6 2375.0 2404.0 2430.4 2435.6 2434.9 2435.1 2412.4 
2007 23 2453.2 2451.5 2433.9 2404.3 2389.8 2377.8 2375.2 2375.4 2378.2 2405.1 2424.7 2424.9 2424.2 2424.4 2411.9 
2008 26 244 6. 8 2444.3 2425.7 2397.3 2377.3 2360.4 2356.1 2355.8 2359.2 2391.1 2421.7 2425.9 2425 . 1 2425.3 2402.6 a _____ 

=====- ======= ====== ====8:.::: =:::s::zzz:::::: ::I::=:::IZ:== 
:::18= __ • 

AVERAGE 2451.0 2446.3 2426.4 2399.0 2380.9 2364.8 2361.5 2361.9 2365.9 2396.8 2423.9 2427.0 2425.7 2425.7 2405.8 
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*********************************************************************************************************************************** 
BPAHYSUM Summary 

Base Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Differenc e - (Inct: Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
********************************** ********************* ************************************************************** ************** 

Difference Of 
Libby Reservoir E1ev (feet) 
----------------------- -------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 -5.6 -2.8 -4.6 -2.9 -2.0 -9.2 -9 .4 -10.0 -9.7 -7.8 -6 . 5 -6 . 7 -6.3 -6.3 -6.1 
1990 27 -1.4 -1.4 -0 . 7 2.3 -3.1 -3.1 -3.1 -3.0 -2 .8 -2.2 -1. 2 0.3 1.2 1.3 -1.3 
1991 26 0.6 0.4 0.8 2.7 -1.5 -3.0 -2.9 -2.8 -2.7 -2.2 -0.2 2.7 3.5 3.4 -0.2 
1992 18 1.2 0 .8 1.2 3.7 -0.1 3.3 3.3 3.7 3.6 2.7 2.7 5.5 6.8 6.7 2.9 
1993 21 1.4 -0.3 -1.1 0.8 -2.4 -1.6 -1.2 -1.1 -1.0 -0.8 0.9 4.5 7.3 7.8 0.6 
1994 30 2.4 3.0 3.7 5.5 3.1 6.8 7.3 7.4 7.4 5.8 4.4 6.4 7 . 8 8.0 5.3 
1995 31 1.7 2.3 3.3 5.6 0.8 4.1 4.2 4.2 4.0 3.0 2.8 6.4 8.3 8.7 3.9 
1996 29 2.1 2.6 3.8 5.2 2.7 5.3 5.5 5.8 5.8 4.5 4.4 6.5 8.4 8.8 4.8 

3': 1997 29 1.5 1.2 2.5 3.2 1.1 3.3 3.4 3.3 3.3 2.6 1.9 2.9 5.7 6.9 2.8 
N 1998 23 3.7 3.1 3.1 4.5 0.8 3.4 3.5 3.8 3.9 3.1 3.9 7.1 7.9 7.9 4.0 
I 1999 33 1.8 2.0 2.5 3.3 1.4 0.9 0.8 0.7 0.6 0.6 0.3 2.0 3.1 3.5 1.6 CO 

O'l 2000 27 0.8 0.2 0.1 1.3 -0.9 -0.4 -0.3 -0.1 -0.1 0.1 2.0 5.2 7.2 8.0 1. 3 · 
2001 31 1.7 1.2 1.0 1.6 0.5 2.9 3.3 3.9 3 . 9 3.1 3.3 5.8 6.5 6.9 2.9 
2002 25 1.4 1.5 2.0 3.6 3.3 5.7 5.4 5.6 5.5 4.4 4.6 6.4 8.0 8.3 4.4 
2003 23 1.1 0.9 0.9 1.7 -3.3 -2.1 -1.8 -1.7 -1.7 -1.4 0.2 3.5 4.9 5.3 0.3 
2004 24 0.9 1.0 0.9 1.3 -1.2 1.6 0.8 0 .6 0.5 0.6 -0.2 0.1 0.4 0.4 0.6 
2005 30 0.0 0.0 0.0 0.0 -1.1 -0.6 -0.6 -0.5 -0.5 -0.4 -0.2 -0.4 -0.3 -0.3 -0.3 
2006 32 -0.1 -0.1 -0.4 -0.5 -0.2 -0.4 -0.4 -0.6 -0.6 -0.4 -0.3 -0.4 -0.5 -0.6 -0.4 
2007 23 0.0 -0.2 -0.2 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 -0.4 -0.4 -0.5 -0.2 
2008 26 -0.2 -0.3 -0.5 -0.3 -0.3 -0.3 -0.3 -0.3 -0 . 3 -0 .2 -0.3 -0.6 -0 .7 -0.7 -0.4 _ ... _--- ------ ~ .. ---- _-=_IIZCI:== ::I::I:::':z:l:II::::== ,..,.,.----== -=-=II:Ia-=_,., _~_o;:c-=:::z ----==-= --_=::=== =IIZ===== ="""===-= z=====:z: -="1-.:====_ _=-==:s __ 

AVERAGE 0.8 0.8 1.0 2.2 0.0 0.9 1.0 1.0 1.1 0.8 1.2 2.8 3.9 4.2 1.4 
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BPAHYSUM Summary 

Base Study: AMXBAARO NTS TE3AC 1 . 0 MAF ALT RESOURCE ORDER Date: 28-MAR-89 17:23 : 39 
Number of Games : 200 
Average Over Typical Water Years (Mid 80 Percent) ..••........... ..•..•.••... , .•.................... _ ..................... -..... __ .... --.- .....•..•..•.•.•..•.•••..••..•... _ .....•••.. 

Grand Co ulee Re s Elev ( feet ) 

YEAR I NUM 

1989 
1990 
1991 
1992 
1993 
199 4 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

153 
154 
15 4 
160 
155 
155 
154 
148 
155 
155 
149 
151 
152 
157 
163 
1 46 
151 
145 
155 
15 9 

SEP 

1288 . 7 
1288 . 7 
1288 . 7 
1288.5 
1288 . 7 
1288.7 
1288. 4 
1288.7 
1288 . 7 
1288.6 
1 288.4 
1289 . 0 
1288.8 
1288.8 
1289.1 
1289.0 
1289.1 
1289 . 0 
128 9.0 
1289.4 

OCT 

1288 . 2 
1288.3 
1288.3 
1288.2 
1288.5 
1288.5 
1288.4 
1288 . 7 
1288 .6 
1288.5 
1288. 4 
1289.0 
1288 . 9 
1288.7 
1289.1 
1289.0 
1289 . 1 
1289 . 1 
1289 .0 
1289 .3 

NOV 

1288 . 4 
1288 . 5 
1288 . 5 
1288.5 
1288 . 8 
1288.7 
1288.6 
1288 .9 
1288.8 
1288.7 
1288.6 
1289.1 
1289 . 1 
1288.9 
1289.1 
1289 . 2 
1289.2 
1289 . 2 
1289.2 
1289.5 

DEC 

1287.9 
1288.0 
1288.1 
1288.2 
1288.3 
1288.1 
1288.3 
1288 . 7 
1288.2 
1288 . 2 
1287 . 9 
1288 .9 
1288 . 9 
1288 . 4 
1288 . 7 
1288.8 
1288 . 9 
1288 . 8 
1288 . 8 
1289 . 2 

JAN 

1274.3 
1274 . 0 
1276 . 0 
1275.8 
1275. 3 
1275.8 
1275 .4 
1277.2 
1276. 4 
1277.0 
1275.3 
1278.5 
1277.9 
1277. 2 
1277.8 
1278.8 
1278.1 
1279.0 
1277.8 
1278.9 

FEB 

1257.2 
1256 .4 
1259.1 
1259 . 0 
1258 . 0 
1258.0 
1257.1 
1259 . 7 
1258.9 
1259.2 
1257 .2 
1261.8 
1261.4 
1261.7 
1260 . 8 
1262.0 
1261.9 
1261 . 5 
1261.7 
1262 . 7 

MAR 

1230 . 5 
1228 .4 
1231.7 
1230.9 
1230.0 
1230 . 8 
1230.1 
1230.9 
1231.4 
1232.8 
1228.3 
1235.0 
1232.3 
1235.9 
1233.0 
1234 . 0 
1233.3 
1234.6 
1235.5 
1235.5 

AP1 

1222.3 
1221.3 
1222.0 
1222.5 
1220.8 
1221.1 
1221.8 
1222.1 
1223 . 3 
1224.1 
1218.9 
1224.4 
1223.6 
1227.2 
1223 . 0 
1223 . 5 
1225 . 1 
1224. 4 
1227.8 
1224.8 

AP2 

1217.1 
1216.2 
1217.2 
1217 . 1 
1216 . 0 
1216.7 
1216 . 5 
1216.7 
1217 .2 
1218.6 
1214.0 
1217 . 0 
1217.9 
1220.5 
1216.9 
1217 . 3 
1217.9 
1217 . 9 
1220 . 5 
1218.1 

MAY 

1248.1 
1246 . 5 
1246.3 
1247 . 3 
1246 . 0 
1249 .4 
1248 . 9 
1248 . 7 
1246 . 7 
1245.7 
1246.4 
1247 . 8 
1246.1 
1250.0 
1246.1 
1246.1 
1249 .4 
1248.6 
1250.2 
1245.4 

JUN 

1285.6 
1284.9 
1284.9 
1285 . 3 
1285.0 
1286.2 
1286.5 
1285 .4 
1286 . 5 
1284.9 
1285.9 
1286 . 5 
1284.6 
1286.3 
1285.4 
1 2 85 .6 
1286 . 4 
1285 . 0 
1286.1 
1285.7 

JUL 

1290 . 0 
1290 . 0 
1290.0 
1290.0 
1290 . 0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290 . 0 
1290.0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290 . 0 
1290.0 

AG1 

1290.0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290.0 
1290 . 0 
1290 . 0 
1290 . 0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290 . 0 
1290 . 0 

AG2 

1290.0 
1290.0 
1290 . 0 
1290.0 
1290 . 0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290.0 
1290 . 0 
1290.0 
1290.0 
1290.0 

ANN 
AVG 

1270 . 5 
1270.0 
1270.7 
1270.7 
1270.4 
1270.9 
1270.7 
1271.1 
1271.0 
1271.0 
1270.0 
1271.9 
1271 . 3 
1272.2 
1271.3 
1271.6 
1271.9 
1271.9 
1272 . 3 
1272.0 

AVERAGE 1288.8 1288.7 1288 . 9 1288.5 1276 . 8 1259.7 1232.2 1223.2 1217.4 1247.5 1285.6 1290.0 1290.0 1290.0 1271.2 



FIRM USE 

EXPIRE 2003 

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

Bas e Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date : 28-MAR-89 17:23:39 
Incr study: IMXA2E03 :NTSF :TE3AC : 2 .5 MAF:FIRM USE :EXPIRE 03 Date: 21-0CT-89 00 :29:22 
Differenc e ~ (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typ i cal Water Years (Mid 80 Percent) 
************************************** ** *** * * ****** ***************************** *** ****** ****** ****************************** ****** 

Differenc e Of 
Grand Coulee Res Elev (feet) 
------------------------------

ANN 
YEAR I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
-- - - ------
1989 153 -0 .4 -0.1 -0.1 -0.1 -0 . 4 -0.8 -0.7 -0. 8 -0 .2 -0 .2 -0.1 0.0 0.0 0.0 -0.3 
1990 154 0.0 0.0 0.0 0.0 -0.1 0 .0 - 0 . 2 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 
1991 154 0.0 0.0 0.0 0.0 -0.3 -0.2 -0.4 -0.3 -0.4 -0 .4 0.0 0.0 0.0 0.0 -0.1 
1992 160 0.0 0.0 -0.1 0.0 -0.2 -0.1 -0.2 -0.1 -0 .1 -0.1 0.0 0.0 0.0 0.0 -0.1 
1993 1 55 0.0 0.0 -0.1 0.0 -0.2 -0.2 -0.3 -0.1 - 0.2 -0.1 0.0 0.0 0 .0 0.0 -0.1 
1994 155 0 . 1 0 . 1 0.1 0.1 0.2 0.2 -0.1 0.2 0.0 0.0 0.0 0.0 0 . 0 0.0 0.0 
1995 154 0.1 0.0 0.0 0.0 0.2 0.3 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0 . 0 0.1 

::s:: 1996 148 0.0 0.0 -0.1 -0. 2 -0.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0 .0 0 .0 0.0 
19 97 155 0.1 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 N 
1998 155 0.0 0 .0 -0.1 - 0 . 2 -0.3 -0.2 -0. 1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 I 

OJ 1999 149 0 .1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 OJ 2000 151 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0 .0 0.0 0.0 0.0 
200 1 152 0.0 0.0 -0 . 1 -0 .1 0.1 0.0 0.2 0.4 0.1 0.1 0.0 0 . 0 0 . 0 0.0 0 . 0 
2002 157 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0 .1 0.0 0.0 0.0 0 . 0 0.0 0.0 
2003 163 0.0 0.0 -0.1 -0.1 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
2004 146 0.1 0 .1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0 . 0 0.0 0.0 0.0 
2005 151 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 
2006 145 0 .0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 
2007 155 0.0 0.0 0.0 0.0 -0. 1 -0 .1 -0.1 -0.2 -0.1 0 .0 0.0 0.0 0.0 0.0 0.0 
2008 159 0.0 0.0 0.0 0.0 -0.1 -0 .1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

as_=-: __ =-
"",,"=-~oe..,. ==:=-==-- -===== =====12 ====~= ~===-::::I:"" ===c::=-= ==~~== ==-:== = = ====== ====== ====== ====== ====:1:2== ::::1: 

AVERAGE 0.0 0 . 0 0.0 0 . 0 -0.1 -0 .1 -0.1 0.0 -0.1 0.0 0 .0 0.0 0.0 0.0 0.0 



FIRM 

EXPIRE 2003 

** •••••••••••••••• * •••••••••••••••• • ••••••••••••••• *** •••••••••••••••••••••• - •••••••••••••• _-_ •••••••••••••••••••••••••••••• - ••••• • 
BPAHYSUM Summary 

Base Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
NUlllber of Games: 200 
Average Over Lo w Water Years (Bottom 10 Percent) ..... __ ... ..........................••.......•....... -.. ....................... __ .•............•...•.......................•..••... 

Grand Coulee Res Elev ( feet) 

------------------------------
ANN 

YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API 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 . 0 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 1 2 89 . 7 1290.0 1290.0 1282.6 
1993 21 1 288 .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 1284.6 
1994 30 1288.5 1288 .4 1288.2 1287.3 1284.3 1283 . 3 1273.2 1277 . 3 1276.1 1255.8 1281.1 1288.8 1289.1 1289.2 1282.0 
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 1290.0 1290 . 0 1283.9 
1996 29 1288.6 1288.4 1288.4 1287.9 1286.6 1285 . 8 1276.6 1280.3 1280 . 0 1259 . 8 1280.6 1289 . 0 1289 . 2 1289.2 1283 . 4 
1997 29 1288 .7 1288.6 1288 .6 1287 . 9 1286.3 1285 . 0 1277.1 1281.3 1280.8 1262.9 1282.7 1289. 4 1289.6 1289 . 6 1284 . 0 

3: 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 
N 1999 33 1288.7 1288 ,6 1288 . 5 1287 . 7 1283.6 1280.4 127 4. 2 1277.6 1277.6 1265 . 4 1282.1 1289 . 4 1289.8 1289 . 8 1283.0 
I 2000 27 1288.8 1288.8 1288 . 7 1288 . 1 1288.1 1288.0 1281.3 1285.2 1285.4 1264.4 1280 . 8 1289.3 1289.7 1289.7 1285.1 CO 

U) 2001 31 1288.6 1288.6 1288.6 12 88.1 1287.8 1287.6 1280.2 1283.5 1283. 6 1261.1 1280 . 2 1289 . 5 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 1282.0 12 81.9 1265 . 0 1282.2 1289.5 1289.8 1289 . 8 1284.8 
2004 2 4 1288 . 8 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 1 288 .9 1288.9 1288.8 1288.3 1288 . 0 1287.9 1281.6 1284 . 8 1285 . 2 1263.9 1280.6 1289.4 1289.7 1289 . 8 1285.1 
2006 32 1289 .0 1 289.0 1288.8 1288.3 1287.6 1287.3 1280 . 7 1284.1 1283 .4 1265.2 1282.8 1289.4 1289.8 1289.8 1285.1 
2007 23 1288.9 1289.0 1288.9 1288.3 1288.2 1287.9 1281.6 1285.3 1286 . 0 1265 . 3 1280.8 1289.6 1289.9 1289.9 1285.4 
2008 26 1 289. 0 1289.0 1288.8 1288.2 1284 . 6 1281.9 1273.3 1275.0 1275 . 3 1260 . 2 1280.0 1288 . 6 1288.9 1288.9 1282 . 3 

------ ====== ====== ====== 
AVERAGE 1288.7 1288.6 1288.5 1287 . 9 1286.6 1285.8 1278.0 1281.5 1281.3 1261.6 1281 . 2 1289 . 3 1289.6 1289.6 1283 . 9 



FIRM USE 

EXPIRE 2003 

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

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
******************************************************************************************* *** ************************************* 

Difference Of 
Grand Coulee Res Elev (feet) 
--------------- - --------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
-------- - -
1989 25 -0.5 -0.1 -0.1 -0.1 0.2 0.4 -0.3 -0.2 -1.3 -1.7 -0.5 0.0 0.0 0.0 -0.3 
1990 27 0.0 0.0 0.0 0.0 -0.1 -0 . 2 -0.1 -0 . 2 0.0 -0.5 0.3 0.0 0.0 0.0 -0 . 1 
1991 26 0.1 0.0 0 . 0 0.0 0.3 0 . 3 0.6 1.0 0.9 -0 . 5 0.4 0.0 0 . 0 0 . 0 0.2 
1992 18 0.1 0.2 0.6 1.0 1.5 0 .7 1.3 0.8 0.8 -0.4 1.0 - 0.1 0.0 0.0 0.6 
1993 21 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0 . 0 0.5 -0.4 1.2 0.3 0 .. 4 0. 4 0.1 
1994 30 0 . 1 0 . 0 0.2 0.6 1.7 1.6 2.5 2.6 1.9 0.8 0.9 0 .2 0.3 0.3 0 .9 
1995 31 0.1 0 . 0 0.0 0.1 1.0 1.2 1.5 1.4 1.5 0.5 1.3 0.0 0.0 0.0 0.6 

3: 1996 29 0.1 0.0 0.1 0.1 0.9 1.6 2.2 2.7 2 . 4 0.8 1. 4 0 . 2 0.4 0. 4 0.9 
N 1997 29 0.0 0 . 0 0.0 0.0 0.9 1.5 1.3 1.3 1.3 0.0 0.7 -0.1 0.0 0.0 0.5 

I 1998 23 0.1 0.0 0.0 0.1 1.1 1.8 2 .8 3.9 3.7 0.6 2.3 0.7 1.0 1.0 1.2 
\.0 1999 33 0.1 0 .1 0. 2 0.2 1.2 1.2 0.5 0.5 0.5 -0.8 0.6 0.0 0.0 0.0 0 .3 0 

2000 27 0 . 0 -0.1 0 . 0 0.0 0.0 0.0 -0.2 -0.1 0.2 -0.9 0.9 0.1 0.1 0. 1 0.0 
2001 31 0.1 0 . 0 0.0 0.0 0.1 0.3 0.3 0.1 0.0 -0.8 1. 1 0.0 0 .2 0.2 0.1 
2002 25 0.0 0.0 0.0 0.1 1.3 1.7 0.8 1.7 1.1 -0.3 1.2 0 .1 0.2 0.1 0.5 
2003 23 0 . 0 0 .0 0.0 -0 . 1 0.5 1.1 0.9 2.2 1.5 -1.0 1.1 0.1 0.2 0.2 0.4 
2004 24 0.0 0.0 0.0 -0.1 0.0 0.0 0.3 0.1 0.0 0.2 -0.1 -0.2 -0.2 -0 .2 0 .0 
2005 30 0 . 0 0.0 0.0 0.0 0.1 0 . 1 0.1 0.0 0.0 -0.3 -0.1 0.0 0.0 0.0 0.0 
2006 32 0.0 0 . 0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 -0.3 -0.3 -0.1 0.0 0.0 0.0 -0.1 
2007 23 0 . 0 0.0 0 . 0 0.0 0 . 0 0.0 -0.1 -0. 1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0. 0 
2008 26 0 . 0 0.0 0.0 -0 .1 -0.1 -0.2 -0 .3 -0.3 -0 .3 - 0.3 -0.2 0.0 0.0 0.0 -0.1 

-==%:1 .... __ 
=c:~IZII_-= =-====:1::0= ====== ====== ====== ~====z::= ====== ====== ====== ====== ====== ====== ====== = =:lCSZ::== 

AVERAGE 0.0 0.0 0.0 0.1 0.5 0.7 0.7 0.8 0.7 -0.3 0 .7 0.1 0.1 0.1 0.3 



FIRM _ .... E 

EXPIRE 2003 

••••••••••••••••••••••••• * •••• •••• •• ** ••••• * •••••••••••••••••• , •••• ** •••••••••••• *** ••••••••• **** ••• * ••••• * •••••••• * ••••• •• ••••••••• 
BPAHYSUM Summary 

Base Study : AMXBAARO : NTS : TE3AC : 1 . 0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Number of Games : 200 
Ave rage Over Ty pi c al Water Years (Mid 80 Percent ) 
••• ** •••••••• • ••••• **** •••••••• • ••••.•••••••• * ••••• ** •••••••••••••••••• * ••••• ** •••••• **** •••••••••• * •••••• **** •• * ••••••• ** •••••••••• 

Dworshak Re s E1ev (feet) 

------------------------------
ANN 

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

----------
1989 153 1577 .4 1572.7 1557.0 1544.8 1525.7 1503 . 6 1499.5 1495.6 1510 . 1 1568.1 1593.9 1596 . 1 1595.7 1594.9 1553 . 7 
1990 154 157 0 .9 1567.5 1555 . 0 1545 . 0 1525.1 1503 . 1 1497.2 1496.8 1509.3 1567.4 1594 . 9 1597 . 1 1596.9 1596.5 1552.4 
1991 154 1571. 3 1566.9 1554.1 1545 . 2 1526 . 4 1504.7 1500.6 14 95 . 9 1514.9 1569.3 1594 . 0 1596 . 3 1595.6 1594.4 1553.2 
1992 1 60 15 68.4 1564 . 7 1552 . 8 1543.7 1524.1 1501.7 1500.2 1499 . 3 1512.9 1568.3 1593.3 1595 . 9 1595 . 0 1593.9 1551.7 
1993 155 1571.0 1567.1 1556.1 1546.5 1526 .2 1504.3 1498.7 1497.7 1512 . 3 1568.2 1593 . 6 1595 . 9 1594.2 1592 . 1 1552.7 
1994 155 1570.0 1566.5 1556 .3 1546 . 2 1525. 9 1502.8 1499.4 1493.9 1507.7 1567.8 1594.2 1596.0 1593.5 1590.6 1551.9 
1995 15 4 1562 .4 1559.7 1551.7 1541.6 1522 . 7 1502.3 1498 . 3 1497.3 1507 . 2 1567.1 1594 . 6 1596 . 5 1594.2 1591 . 3 1549 . 6 
199 6 148 15 64.1 1560.9 1552.6 1544.4 1525.4 1502.3 1500.9 1497 . 3 1508.2 1566.0 1593 . 5 1595 . 7 1593 . 8 1591.5 1550 . 5 
1997 155 15 66. 1 1562 . 9 1553.9 1542.8 1523.6 1503.1 1501.0 1498.5 1512.4 1564 . 5 1593.1 1595 . 0 1593.5 1591.6 1550.8 

3: 1998 155 1566.5 1563.5 1554.3 1543.8 1524.4 1503.7 1500.8 1501.8 1514.3 1568 . 0 1592.9 1595.6 1593.7 1591.5 1551.6 
1999 1 49 15 6 7 .2 15 6 3. 5 1553.6 1545.8 1525.1 1501 . 3 1500 . 9 1496.1 1507.8 1565 . 1 1594 . 0 1596.2 1595 . 0 1593.7 1551.2 

N 2000 151 1569 .2 1566.0 1557.0 1548.3 1528 . 5 1505.7 1505.0 1501.3 1515.2 1566.9 1592.6 1595.0 1593.6 1592.0 1553.4 I 
~ 2001 152 1568 .9 1566.0 1557.5 1547.8 1527 . 9 1504 . 6 1502 . 7 1500.2 1512.5 1568 . 9 1594 . 5 1597.0 1595.5 1593.8 1553.5 

2002 157 15 68.3 1564.7 1554.4 1542 . 4 1525.5 1506.0 1502.6 1500.8 1515.3 1568.1 1594.5 1596.4 1594 . 7 1592.6 1552 . 6 
2003 163 1572.0 1568.7 1558 . 5 1550 . 0 1528.3 1504 .6 1503.6 1498.9 1510.9 1568 . 2 1593 . 4 1596.1 1594 . 7 1593.1 1554.0 
2004 146 1573 .4 1570.0 1559.8 1549.9 1528.3 1505.6 1502.7 1502.0 1515.3 1570 .3 1594.1 1597.0 1595 . 7 1594.2 1555 . 0 
2005 151 1573.6 1570 . 0 1559.9 1550 . 3 1527.8 1503.5 1502.5 1502.5 1511.2 1 568 . 6 1595 .4 1597.9 1596.5 1594.9 1554.6 
2006 145 15 6 9 .6 1566.3 1556 . 4 1546.7 1527 . 1 1504 .2 1504.4 1498.6 1510 .6 1568.5 1593.9 1595.7 1594.8 1593.6 1553.1 
2007 155 1569 . 7 1566.4 1557.2 1547.5 1527.4 1506.2 1503.1 1501.8 1514.2 1566.4 1593.9 1595.3 1593.9 1592 . 4 1553.3 
2008 15 9 1574.1 1570.5 1561.1 1551.5 1530 .4 1507.8 1502 . 7 1500.3 1515 . 3 1565 . 2 1593.8 1595 . 6 1595 . 1 1594 . 5 1555.2 

====== ------ ====== ------
AVERAGE 1569.7 15 66.2 1556.0 1546.2 1526.3 1504.1 1501.3 1498.8 1511.9 1567.5 1593.9 1596 . 1 1594 . 8 1593.2 1552.7 



FIRM USE 

EXPIRE 2003 

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

Bas e study: AMXBAARO : NTS : TE3AC : 1.0 ~ : ALT RESOURCE ORDER Date: 2~ -MAR-89 17:23:39 
Incr study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
pifference - (Iner study ) - (Base study) 
Number of Games: 200 
Average Ove r Typical Water Years (Mid 80 Percent) 
************************************************************************************************************************ *********** 

Difference Of 
Dworshak Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JON JOL AG1 AG2 AVG 
----------
1989 153 -2.2 - 2 . 2 -2.7 -5.0 -3.0 -3 .1 -0.7 -0.7 -0.7 -0.1 -0.3 - 0.4 -0.4 -0.5 -1.7 
1990 154 -1.3 -1.1 -0.8 1.4 1.1 0.5 0.9 0.6 0.1 0.1 0.1 0 . 1 0.2 0.3 0.1 
1991 154 0 .7 0.7 0.2 1.2 1.1 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.3 0.5 0.4 
1992 160 0.6 0.5 -0 . 2 0.8 0.8 0.0 0.3 0.2 0.1 0.2 0.2 0.2 0.1 0.0 0.3 
1993 155 0.3 0.3 -0.2 0.2 0.2 -0.1 0.1 0.3 0.3 0 .2 0.2 0.1 0.6 1.1 0 . 2 
1994 155 2.1 2.1 0.8 1.2 0.9 0.4 -0.2 0.3 0.2 0.1 0.0 0.0 0.7 1.5 0.8 
1995 154 2.9 2 .8 1.4 1.5 0.8 -0.1 0.8 0.7 0.6 0.3 0.3 0.3 0.9 1.4 1.1 

3: 1996 148 3.1 3.1 1.9 1.2 0.7 -0.3 -0.3 0.0 0.0 0.1 0.0 0.0 0 . 5 1.1 0 . 9 
N 1997 155 2.8 2.8 1.4 1.3 1.2 0.2 0.4 0.3 0.4 0.3 0.3 0.2 0.5 0.9 1.0 

I 1998 155 1.8 1.8 0.6 1.7 1.1 0.5 0.0 0.1 0.0 -0.1 0.0 0.1 0.8 1.5 0.7 
~ 1999 149 1.8 1.8 0.8 0.4 0 . 4 -0.3 0.0 0.2 0.4 0.3 0.1 0.1 0.4 0.7 0.6 N 

2000 151 1.7 1.7 1.0 0.2 0 . 0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.5 1.0 0.5 
2001 152 2.3 2 . 2 1.2 1.4 0.9 0.3 0.2 0.4 0.2 0.0 0.0 0.0 0.6 1.1 0.8 
2002 157 2.2 2.1 1.0 1.8 1.4 0.5 0.1 0.2 0.1 0 .1 0.2 0.2 0.8 1.4 0.9 
2003 163 2.0 1.9 1.0 1.1 0.7 0.2 0.3 0.4 0.4 0.3 0.2 0.2 0.6 1.2 0.8 
200 4 146 2.3 2.2 1.3 1.7 1.0 0 . 5 0.2 0.1 0 .1 0.0 0.0 0 . 0 0.0 0 . 0 0.8 
2005 151 0.0 0.0 -0 .1 -0.1 -0.1 -0.1 0.0 0.1 0.2 0.1 0.0 0.0 -0.1 -0.1 0.0 
2006 145 -0 .2 -0.2 -0.2 -0.2 -0.1 -0 .1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 
2007 155 - 0.3 -0.4 -0.4 -0.4 -0.3 -0.3 -0.2 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 
2008 159 - 0.1 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 0 . 0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 _:::11'_"""-- -----~ 

__ ==CIr~C:-= -====:sIID=-~ ':=t===a:==== ===:1:1:== ::::1:==::=== =-==== ====== =====:z= ====== ====== ======= ====== """'====-=-
AVERAGE 1.1 1.1 0.4 0.6 0.4 -0.1 0.1 0 .2 0.1 0.1 0.1 0.1 0.3 0.6 0.4 



FIRM 

EXPIRE 2003 

•••••• *** ••••• * * **** •••••••••••• • • ••• •••• *** ••••• * •••••••••••••••••• _ •• _ ••• _ •• • ••• _ ••••••••••••••••••••••••••••• •••• - •••• _ ••••••••• 
BPAHYSUM summary 

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date : 28-MAR-89 17:23 : 39 
Number of Games: 200 
Average Over Low Water 'fears (Bottom 10 Percent) ....... --_ .............. _ ........................... .. ............................................... -_ •.•...•..••................• 

Dworshak Re s E1ev (f eet ) 
------------------------------

ANN 
YEAR I NUM SEP OCT 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 1511.6 1501.8 1502.4 1512.6 1526.5 1534.7 1535.8 1527.5 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 . 4 1566.0 1553.0 1537.5 1530.1 1519.8 1521.1 1527.9 1538.1 1541.6 1538.0 1521.8 1516.2 1512.2 1537 . 5 
1994 30 1563.1 1558.7 1543.3 1523.2 1504.9 1495 . 0 1495.4 1503.6 1517.0 1527.3 1532.7 1523.2 1517.2 1513.9 1524.8 
1995 31 1568 . 1 1563.9 1549.0 1527.0 1510.1 1499.9 1501.9 1513.8 1527.2 1532.4 1532.0 1519 . 8 1515 . 0 1512.0 1528.6 
1996 29 156 6. 2 1561.9 1547.0 1526.3 1513.5 1500 .6 1503.7 1513.4 1524.0 1530.7 1532.1 ' 1520.4 1514.5 1511.2 1528.1 
1997 29 1570.6 1566 . 7 1551.2 1535.4 1524.3 1515.8 1518.3 1528.0 1538 . 2 1541 . 6 1542.5 1529.1 1521.7 1518.1 1537.6 

:::s:: 1998 23 155 6.3 1551.9 1539.0 1521.3 1506.8 1 492.1 1487.7 1495.1 1506.7 1512 . 6 1514.8 1506.2 1502.4 1500 . 3 1516.3 
N 1999 33 156 6 .8 1562.5 1547.8 1536.4 1524.3 1518 .6 1521.9 1 530 .9 1540.5 1544.7 1543 . 6 1533.3 1526 . 6 1523 . 0 1538.6 

I 2000 27 1573.3 1569.5 1555.6 1541.7 1532.4 1520.7 1522.5 1530.9 1541.3 1543 . 9 1534.4 1520.4 1514.3 1510 . 4 1538.8 
~ 
w 2001 31 1566.4 1562.7 1549.4 1533.8 1522.0 1509.3 1509 . 6 1520.3 1533.2 1537.1 1532 . 2 1522.7 1517.3 1515.0 1532.8 

2002 25 1572 .5 1568.3 1551.2 1534.6 1519.1 1508.8 1512.3 1521.9 1530.9 1537.2 1533.8 1523.3 1516.5 1512.8 1533.8 
2003 23 156 9.1 1565.1 1551.4 1536.9 1526.2 1519 . 2 1520.5 1528.2 1538 . 1 1544 . 6 1545.0 1531.0 1524 . 8 1521.5 1539.0 
2004 24 1573.7 157 0 . 1 1557.3 1546.5 1533.1 1523.5 1524.7 1530.6 1541.1 1545.0 1539.5 1523 . 0 1518.3 1515.7 1541 . 1 
2005 30 1570.1 1566.3 1552 . 9 1539.4 1529.2 1520.1 1522.1 1530.3 1541.4 1543.9 1536.6 1519.5 1515.6 1513.6 1537 . 9 
2006 32 1571. 6 1567.7 1553.9 1540 . 0 1523 . 9 1514.6 1517.4 1526.9 1539.1 1545.1 1546 .0 1532.3 1526 . 9 1524.0 1539 . 6 
2007 23 1573 .9 1570 . 1 1556 . 4 1542 . 5 1530.9 1520.3 1524.0 1532.4 15 4 2.5 1546.6 1538 . 6 1523 . 5 1518.5 1515.8 1540.4 
2008 26 1562 . 3 1558 . 1 1544 . 8 1532 . 5 1519 . 7 1509.6 1512.2 1517.4 1526.7 1535.5 1538 . 5 1527 . 6 1523.1 1520.5 1532.3 

AVERAGE 1 56 8.8 1564.7 1550.0 1533 . 7 1521.1 1511.1 1513.0 1522.0 1533.2 1538.7 1537 . 1 1524 . 8 1519.4 1516.4 1534.4 



FIRt~ USE 

EXPIRE 2003 

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

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Difference - (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
********* ********** *************************** * ***** ************************************ ******************************************* 

Difference Of 
Dworshak Res Elev (feet) 
-------- ----------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 - 4.0 -4.2 -4.5 -7.9 -11.0 -13.2 -13.3 -12. 3 -11. 4 -11. 7 -5.5 -3.6 -4.2 -4.4 -7.9 
1990 27 -0 . 8 -0.7 -0.7 3.0 2.1 0.3 -0.1 -0.3 -0.5 -0.6 3.3 8.9 5.6 6.1 1.7 
1991 26 1.1 1.1 0.6 3.2 3.3 1.0 0.6 0.3 -0.5 -0.4 2.8 5.9 5.2 5.2 2.0 
1992 18 1.5 1.5 0.6 2 .7 4.9 4.2 3.4 2.5 2.5 2.1 6.9 10.0 6.7 5. 5 3.8 
1993 21 0.1 0.0 -0.5 2.7 3.1 1.6 2.1 2.4 2.2 2.2 5.2 10.8 8.3 8.6 3.2 
1994 30 3.2 3.1 3.1 4.9 9.2 5.8 5.5 5.8 6.3 5.6 7.8 10.8 9.0 7.2 6.0 

'3: 1995 31 2.9 2 .8 2.3 4.8 9.3 6.9 6.1 5.3 5.5 5.1 8.1 12.0 10.1 9.3 6.2 
N 1996 29 3 .7 3.5 3.5 4.9 6.5 6.3 5.4 4.8 5.4 5.1 8.1 11.7 9.6 8.6 6.1 

I 1997 29 2.3 2.2 2.0 2.8 3.4 2.9 3.2 2.9 2.7 2.5 6.3 13.0 10.2 7.3 4.2 
\.0 1998 23 4.4 4.5 3.9 6.0 7.2 4.9 4.7 5.4 6.7 6.2 7.4 8.1 7.9 7.3 5.9 
~ 

1999 33 2.7 2.6 2.7 2.4 2.2 1.2 1.7 0.7 -0.2 -0.2 3.4 8.5 7.3 6.5 2.8 
2000 27 2.2 2.2 1.6 2.0 2.2 2.6 2.9 2.3 1.9 1.9 4.3 10.2 8.8 8.7 3.6 
2001 31 2.2 2.1 1.7 2.8 5.3 3.4 3.5 2.5 1.4 1.1 3.4 8.1 8.5 7.9 3.6 
2002 25 1.5 1.6 1.6 2.2 4.1 3.8 3.7 3.4 4.6 4.2 5.3 9.9 8.8 8.5 4.2 
2003 23 2.0 2.0 1.9 2.5 1.7 -0.3 0.1 0.6 1.7 1.4 2.0 5.3 6.7 7.1 2.3 
2004 24 2.0 1.9 1.0 1.9 3.0 1.8 1.8 1.3 1.0 0.9 1.0 1.0 0.7 0.1 1.5 
2005 30 -0.2 -0.2 -0.3 -0.3 0.0 -0.2 -0.2 -0.3 -0.3 -0.3 -0.6 -0.6 -0.5 -0 .5 -0.3 
2006 32 -0.2 -0.2 -0.2 -0.3 -1.0 -1.0 -0 .5 -0.4 -0.4 -0.4 -0.8 -1.1 -0 .8 -1.0 -0.6 
2007 23 -0.1 , -0.1 -0.2 -0.2 -0.4 -0 .3 -0.3 -0.2 -0.2 -0.2 -0.4 -0.5 -0.5 -0.4 -0.3 
2008 26 -0. 4 -0. 4 -0.3 -0.4 -0.7 -0.5 -0.6 -0.6 -0.6 -0.6 -0.9 -1.1 -1.0 -0.8 -0.6 ------ ------

_____ zz 

--~=-=-- =~===:::s ====1I:I1:II:=.:::::II -====::::1:= ======= :=I~:-===:::S _ =-===== ~==ICI== ======= ======~ ====== ==--====-= 

AVERAGE 1.3 1.3 1.1 2.0 2.8 1.6 1.6 1.3 1.4 1.2 3.3 6.4 5.4 4.9 2.4 

, 



FIRM LJ.)E 

EXPIRE 2003 

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

Base Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Number of Games: 200 
Average Ove r 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 97 115 148 131 123 106 121 154 153 141 111 87 120 
1990 154 82 90 97 114 151 137 123 103 127 155 152 145 114 88 122 
1991 154 86 90 93 114 151 136 129 110 121 156 153 146 113 90 122 
1992 160 87 91 90 111 146 133 126 109 133 156 152 145 118 88 122 
1993 155 87 88 90 112 156 139 126 113 123 155 149 142 108 85 122 
1994 155 78 84 86 109 154 144 128 117 124 158 148 140 108 85 120 
1995 154 81 83 87 111 156 143 128 112 127 160 150 144 109 85 122 
1996 148 76 81 85 108 152 143 131 115 127 157 149 144 110 86 120 
1997 155 77 84 88 113 156 146 133 116 130 157 150 147 110 85 122 

3: 1998 155 81 86 90 113 155 144 132 119 132 161 154 144 109 84 123 
N 1999 149 76 80 85 111 155 144 133 116 128 159 154 150 111 85 122 
I 2000 151 73 81 87 115 158 148 141 127 137 162 156 147 109 85 125 
~ 
U1 2001 152 77 81 87 112 156 146 138 119 131 164 155 144 110 85 124 

2002 157 76 83 88 112 151 137 127 116 127 154 150 143 106 83 120 
2003 163 71 79 85 113 155 145 138 121 134 167 152 143 108 83 123 
2004 146 73 79 83 112 154 143 138 120 131 162 154 145 107 85 122 
2005 151 75 79 83 111 154 142 135 118 135 157 156 150 108 85 122 
2006 145 71 77 84 113 152 141 133 122 138 164 153 142 109 84 121 
2007 155 77 80 86 112 154 142 132 115 129 152 153 146 107 83 121 
2008 159 70 78 83 114 158 147 137 125 131 157 155 153 111 86 123 ""_1:'1 ___ --=_ ... .,. .. .. :=--"""'~ :Sz::::o:-=_=-_ .. :=:=-=-- =--=-=-====- ---==-== ::.::a;===-= =-==-==-==-= ::;<,.,.,=-~- -===--==- -=::z==== =====:. ====-==- =====-

AVERAGE 78 83 88 112 153 141 131 116 129 158 152 145 110 85 122 



FIRM USE 

EXPIRE 2003 

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

Base Study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Difference - (In c r 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 API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 1 -1 -1 -3 0 4 -1 0 -2 0 1 0 -2 -1 0 
1990 154 -2 1 1 0 3 2 0 0 0 -1 0 0 -1 -1 0 
1991 154 -2 0 2 1 0 1 -1 0 0 0 -1 0 -1 -1 0 
1992 160 -3 -1 2 2 1 0 0 -1 0 0 0 0 -1 0 0 
1993 155 -2 -1 0 0 1 0 1 0 2 0 0 0 2 2 0 
1994 155 4 2 2 2 0 0 0 -1 0 -1 1 0 2 2 1 

~ 1995 154 3 2 2 0 -2 -2 -2 0 -1 -3 0 -2 1 1 0 
N 1996 148 4 2 2 1 -1 -4 -2 -1 0 -2 0 -1 1 1 0 
I 1997 155 4 1 2 1 -3 -4 -2 -1 -1 -2 -1 -2 2 2 0 

1..0 1998 155 4 2 2 0 -2 -4 -3 -1 -1 -2 0 -2 3 2 0 0'1 
1999 149 4 2 2 -1 -2 -4 -2 -1 0 -2 -1 -3 2 2 0 
2000 151 5 2 1 -1 -3 -5 -3 -1 -1 -2 -1 -2 1 1 -1 
2001 152 5 3 2 -1 -2 -3 -1 -1 0 -2 -1 -1 2 2 0 
2002 157 5 3 3 -1 -1 -2 -1 -1 0 -2 0 -1 2 2 0 
2003 163 5 2 1 -1 -3 -5 -3 -1 -1 -3 -1 -1 0 0 -1 
2004 146 0 -1 0 -1 -2 -3 -2 0 0 -2 0 -1 0 0 -1 
2005 151 0 0 0 0 -1 -1 -1 0 0 -1 0 -1 0 0 0 
2006 145 0 0 0 0 0 -1 0 0 0 -1 0 0 0 0 0 
2007 155 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 
2008 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _ .... _ _ -=CII: =-__ azlE=S ------ _=-==-=:1_ -=11:=.=== ~==:=:~= -----= ===-=== =1:::==_=== ====== ====== ====== =====:=1 ===2::== = ____ zs 

AVERAGE 2 1 1 0 -1 -2 -1 -1 0 -1 0 -1 1 1 0 



FIRM US!:: 

EXPIRE 2003 

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

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23:39 
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 AP1 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 84 103 100 86 85 81 89 133 74 62 75 79 88 
1992 18 85 88 86 106 101 83 87 84 92 132 75 61 76 81 89 
1993 21 83 85 83 103 100 86 90 90 97 134 72 63 73 79 89 
1994 30 73 82 84 102 98 84 85 85 92 133 73 64 75 79 87 
1995 31 76 83 84 102 98 84 85 85 92 134 74 65 77 81 88 
1996 29 76 83 83 103 97 87 90 90 96 134 76 64 77 80 89 

3: 1997 29 73 80 82 100 102 85 89 93 101 133 67 62 75 82 87 
N 1998 23 73 78 81 100 101 88 89 91 95 133 73 64 81 79 88 
I 1999 33 71 77 80 100 103 84 83 84 92 130 77 58 70 78 85 

1..0 
2000 27 70 75 80 102 101 86 88 90 95 134 83 60 75 81 -...J 87 
2001 31 72 75 80 97 101 86 86 85 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 75 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 84 66 72 77 87 
2006 32 68 74 79 101 99 87 87 90 93 134 82 66 68 77 87 
2007 23 70 72 78 102 98 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 

----=-- --~=--.. -==-1:I=tlll::l:=~ 
=-__ =0=_ ======= =====::11== _~lII::I:_=Z= =====-=== =-===== z::====:= -====== ==::II::II==-=z:I ====== ====== -====== 

AVERAGE 73 79 82 102 100 86 86 87 94 133 78 63 73 78 87 



FIRM USE 

EXPIRE 2003 

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

Base study : AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 17:23 : 39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF : FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Diffe r ence - (Incr Study) - (Base Study) 
Number o f 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 4 1 3 -6 1 0 0 -2 2 0 0 -1 1 1 0 
1990 27 -4 0 3 1 1 4 4 3 3 0 4 2 -1 1 1 
1991 26 -1 1 2 1 3 2 1 1 3 1 1 2 -1 1 1 
1992 18 - 4 -2 0 0 5 8 1 3 4 0 2 1 -1 2 1 
1993 21 -3 0 1 0 2 4 1 1 3 0 2 1 -3 1 1 
1994 30 5 2 1 2 7 5 1 1 4 0 2 2 -3 0 2 

3: 1995 31 5 1 2 1 6 3 2 1 4 0 2 2 -3 0 2 
N 1996 29 4 2 1 2 6 4 2 1 3 0 3 1 -3 1 2 
I 1997 29 5 1 2 3 4 3 2 2 3 0 2 2 -3 0 2 \.0 

(Xl 1998 23 4 4 2 1 5 2 0 -1 4 1 2 1 -1 1 2 
1999 33 6 3 3 0 5 3 1 3 2 0 3 4 -1 2 3 
2000 27 6 4 2 0 4 1 0 -1 3 0 2 3 -2 1 2 
2001 31 6 5 4 1 6 4 0 1 3 0 4 3 -1 1 3 
2002 25 6 3 3 -1 3 4 2 -1 4 0 2 3 -3 0 2 
2003 23 5 4 2 0 4 0 0 0 3 1 0 2 -1 1 2 
2004 24 0 0 0 0 1 -1 -1 0 0 0 0 0 1 0 0 
2005 30 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
2006 32 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
2007 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2008 26 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

-===~_..",,:m: ~_I:II-=r_z:z -==---- _:t:=:==IiI::lIZ= =====:= ====-==::=I ---~-= ~====.= 
==:Ie:O= __ ====-::=1= ======- ~===== ====== ====== ==-=== 

AVERAGE 2 2 2 0 3 2 1 1 2 0 2 1 -1 1 1 



FIRM USE 

EXPIRE 2003 

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

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

Incr study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 

Difference = (Incr study) - (Base Study) 
Number of Games: 200 
Average Over Typical Water Years (Mid 80 Percent) 
************************************************************************************************ *********************************** 

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

ANN 

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

----------
1989 153 1 0 0 1 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 0 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 0 0 0 0 0 0 

1994 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3: 1995 154 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
N 1996 148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 1997 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

<.0 
<.0 1998 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1999 149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2000 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2001 152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2002 157 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2003 163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2004 146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2005 151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2006 145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2007 155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2008 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
====== ====== ====== ====== ====== ====== ====== ======= ====== ====== ====== ====== ====== ====== ===:111:== 

AVERAGE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



rlRr1 USE 

EXPIRE 2003 

*********************************************************** ************************************************************************ 
Bj?AHYSUM Summary 

Base study: AMXBAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date: 28-MAR-89 P:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Difference = (In~r study) - (Base Study) 
Number of Garnes: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB ~ AP1 AP2 ~Y JUN JUL AG1 AG2 AVG 
----------
1989 25 1 0 -1 1 0 1 0 0 0 1 -2 -1 0 0 0 
1990 27 0 0 0 -1 0 1 0 0 0 0 -1 -1 2 0 0 
1991 26 0 0 0 -1 0 0 0 0 0 0 -1 -1 0 0 0 
1992 18 0 0 0 0 0 0 0 0 0 0 -1 -1 2 0 0 
1993 21 0 0 0 - 1 0 1 0 0 0 0 -1 -1 1 0 0 
1994 30 0 0 0 0 -1 1 0 0 0 0 -1 -1 1 1 0 

3: 1995 31 0 0 0 -1 -1 0 0 0 0 0 -1 -1 1 0 0 
N 1996 29 0 0 0 0 0 0 0 0 0 0 -1 -1 1 1 0 
I 1997 29 0 0 0 0 0 0 0 0 0 0 -1 -2 1 1 0 

0 1998 23 0 0 0 - 1 0 0 0 0 -1 0 0 0 0 0 0 
0 1999 33 0 0 0 0 0 0 0 0 1 0 -1 -1 1 0 0 

2000 27 0 0 0 0 0 0 0 0 0 0 -1 -1 1 0 0 
2001 31 0 0 0 0 -1 0 0 0 1 0 0 -1 0 0 0 
2002 25 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 
2003 23 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 
2004 24 0 0 0 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 0 0 0 
2006 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2007 23 0 0 0 0 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 

====== ====== ====== ====== ======= ====== ====== ====== ====== ====== ====== ====== ====== ===-=== =====*= 

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



FIRM U 

EXPIRE 2003 

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

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

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 153 115 128 141 167 200 202 196 197 224 260 259 190 143 113 183 

1990 154 115 128 140 166 204 207 195 197 238 264 257 195 147 115 185 

1991 154 120 127 137 167 204 206 201 201 221 260 256 194 146 117 184 

1992 160 121 127 134 166 203 206 199 202 241 262 257 195 150 116 185 

1993 155 121 125 133 162 206 208 198 205 229 263 252 191 142 113 184 

1994 155 111 120 129 162 206 212 200 209 228 266 246 187 142 113 182 

1995 154 114 121 130 162 207 211 199 204 234 271 253 192 142 113 184 

1996 148 109 118 127 160 207 215 202 205 232 264 249 192 144 114 183 
3: 1997 155 109 121 131 164 209 214 203 208 230 260 252 195 143 112 184 
N 1998 155 114 124 133 165 207 212 205 214 239 266 254 193 142 112 185 
I 1999 149 109 116 128 164 211 217 204 210 237 267 258 201 144 113 186 

0 2000 151 105 119 132 170 215 220 213 221 240 269 257 194 141 112 188 

2001 152 110 119 130 164 211 219 212 214 238 272 260 193 143 113 187 

2002 157 108 120 131 162 201 203 198 207 227 260 248 191 139 110 180 

2003 163 103 116 129 166 209 217 210 218 244 276 252 . 192 141 111 186 

2004 146 105 115 126 165 208 216 211 212 239 271 261 195 140 112 185 
2005 151 107 117 126 164 209 215 210 213 246 269 265 201 141 112 187 

2006 145 103 114 127 166 207 211 208 221 250 272 251 191 142 112 184 

2007 155 108 118 128 162 206 208 202 204 229 256 249 194 139 110 181 

2008 159 102 115 126 166 212 212 207 216 230 258 257 202 144 113 184 
====== ======= ====== ====== ::=z==== ====== ======== ====== ====== ====== ====== ====== ====== ====== :c:===~= 

AVERAGE 110 121 131 164 207 212 204 209 235 265 255 194 143 113 184 



FIRM USE 

EXPIRE 2003 

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

Base Study: AMXSAARO : NTS : TE3AC : 1.0 MAF : ALT RESOURCE ORDER Date : 28 -MAR-89 17:23:39 
Incr Study: IMXA2E03 :NTSF :TE3AC :2.5 MAF :FIRM USE :EXPIRE 03 Date: 21-0CT-89 00:29:22 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over Typic al Water Years (Mid 80 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 153 1 -1 -1 -2 0 3 -1 0 -2 0 1 0 -2 -1 0 
1990 154 -2 1 1 0 3 2 0 0 0 0 0 0 -1 -1 0 
1991 154 -2 0 2 0 0 1 -1 0 0 0 -1 0 -1 -1 0 
1992 160 -3 -1 2 2 1 0 0 - 1 0 0 0 0 -1 0 0 
1993 155 -2 -1 0 0 1 0 1 0 1 0 0 0 2 2 0 
1994 155 4 2 3 2 0 0 0 - 1 0 -1 1 0 1 2 1 

3: 1995 154 3 2 2 0 -2 -2 -3 0 -1 - 2 0 -2 1 1 0 
N 1996 148 4 2 3 2 -1 -3 -2 -1 0 -2 0 -1 1 1 0 
I 1997 155 4 1 2 1 -3 -4 -2 -1 -1 -2 -1 -2 2 1 0 

0 1998 155 4 2 2 - 1 -2 - 4 -3 - 1 - 1 - 2 -1 -2 2 2 0 
N 1999 149 5 2 2 - 1 -2 -4 -2 0 0 -2 -1 -3 1 1 0 

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

= ====.l: ====== ~===== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ==.=== = 

AVERAGE 2 1 1 0 -1 -1 - 1 -1 0 -1 0 -1 0 1 0 



FIRM USE 

EXPIRE 2003 

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

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

Number of Games: 200 
Average Over Low Water Years (Bottom 10 Percent) 
*********************************************************************************************************************************** 

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

ANN 

YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JON JOL AG1 AG2 AVG 

----------
1989 25 108 120 131 152 131 127 126 126 142 211 135 97 94 96 131 

1990 27 111 121 130 150 142 129 133 137 148 212 144 97 92 100 134 

1991 26 110 116 122 143 135 127 128 128 141 208 135 99 101 101 130 

1992 18 116 121 125 147 139 123 129 136 143 209 135 100 103 104 132 

1993 21 114 119 125 146 139 129 134 138 147 211 139 104 100 103 134 

1994 30 105 114 122 143 134 126 128 132 146 211 135 103 104 102 130 

1995 31 109 115 122 145 135 128 128 132 144 210 136 104 103 104 131 

1996 29 106 116 123 146 136 129 134 141 148 212 138 102 105 103 ' 133 

3: 1997 29 104 113 123 144 142 131 135 141 152 211 133 102 105 106 133 

1998 23 106 110 120 140 136 130 132 141 147 207 133 100 106 101 130 
N 

1999 33 103 110 119 143 142 128 126 133 144 207 141 97 99 102 130 
I 

2000 27 101 108 121 144 140 129 131 142 145 210 148 98 103 105 131 
0 2001 31 103 107 118 139 138 130 128 134 145 209 141 97 101 100 129 
w 

2002 25 103 112 124 147 143 132 130 141 150 212 149 99 105 104 133 

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 30 101 107 119 142 138 131 131 139 146 210 150 106 99 100 131 

2006 32 97 107 119 143 138 132 132 138 144 212 147 105 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 
======= ====== ::a===== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 

AVERAGE 104 112 121 144 138 129 130 136 146 210 141 102 101 101 131 
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FIR~1 USE 

EXPIRE 2003 

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

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

Date: 
Date: 

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

Average Over Lo w Water Years (Bottom 10 Percent) 
************* ********************************************************************************************************************** 

Difference Of 
The Dalles Discharge (kcfs) 

YEAR / NUM 

1989 
1990 
1991 
1992 
1993 
1994 
1~~5 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 

25 
27 
26 
18 
21 
30 
31 
29 
29 
23 
33 
27 
31 
25 
23 
24 
30 
32 
23 
26 

SEP 

.4 
-4 
-1 
-3 
-3 

5 
4 
4 
5 
4 
5 
6 
6 
6 
5 
o 
o 
o 
o 
o 

OCT 

2 
o 
1 

-2 
o 
2 
1 
2 
2 
4 
3 
4 
5 
3 
4 
o 
o 
o 
o 
o 

NOV 

2 
3 
2 
1 
1 
1 
2 
1 
2 
2 
3 
2 
4 
3 
2 
o 
o 
1 
o 
1 

DEC 

-4 
o 
o 
o 

-1 
1 
o 
2 
3 
o 
o 
o 
1 

-1 
1 
o 
o 
o 
o 
o 

JAN 

1 
1 
3 
4 
1 
6 
6 
6 
4 
5 
5 
4 
6 
3 
4 
1 
o 
o 
o 
o 

FEB 

1 
5 
3 
8 
4 
6 
3 
4 
3 
3 
4 
1 
5 
4 
1 

-1 
o 
o 
o 
o 

MAR 

o 
4 
1 
1 
1 
1 
2 
2 
1 
o 
1 
o 
o 
2 
o 

-1 
o 
o 
o 
o 

AP1 

-2 
2 
1 
4 
1 
1 
1 
1 
2 

-2 
3 

-1 
1 

-1 
o 
o 
o 
o 
o 
o 
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2 
3 
3 
4 
3 
4 
4 
3 
3 
3 
3 
3 
3 
4 
3 
o 
1 
o 
o 
1 

MAY 

1 
o 
1 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

JUN 

-1 
3 
o 
1 
2 
2 
2 
2 
1 
2 
3 
2 
4 
1 
o 
o 
o 
o 
o 
o 

JUL 

-1 
1 
1 
o 

-1 
1 
1 
o 
1 
1 
3 
2 
2 
2 
1 
o 
b 
o 
o 
o 

AG1 

1 
1 

-1 
o 

-2 
-2 
-2 
-2 
-2 
-1 
-1 
-:). 
-1 
- 2 
-2 

1 
o 
o 
o 
o 

AG2 

1 
i 
1 
2 
1 
1 
1 
2 
1 
i 
2 
1 
1 
o 
1 
o 
o 
1 
o 
o 

ANN 
AVG 

o 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
o 
o 
o 
o 
o 

====== ====== ====== ====== ====== ====== ~===== ====== ====== ====== ====== ====== ====== ===~== ====== 
AVERAGE 2 2 2 o 3 3 1 1 3 o 1 1 -1 1 1 


