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APPENDIX L 
CUMULATIVE IMPACTS 

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

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

Resident Fish 
Reservoirs 

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

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

Streams 

The average change in flow at Columbia Falls from the No Action Alternative 
for contract years 1991, 1993, 1995, 1997, 2001, and 2005. 

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

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

The frequency of monthly average flows at Libby that are less than 4.0 kcfs 
for contract years 1991, . 19 93, 1995, 1997, 2001, and 2005 (absolute values) . 

AEXBAARO -

GMXA1SAS -

HMXA2SAS -

AMXBAARO -

STUDY KEY 

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

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

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

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

L.l-l 



TEST COIITRACT 

FREQUEIICY OF EIID OF rER10U RESERVOIR ElEVATJotl 12, 01 TUESOAY , D[ CElffiER 19. 1989 . 
CHAI GES FRUII BIISE CA5E GREAl ER lHAII 5 FEET I % I 
1 PJI . PF400. RUR . 1n7 . SEIlJES . LHlRARYIIIT7ZJGl ) 

HUIIGRY HURSE 

CASE YEAR SEPT OCT IIOV DEC JAil FEB liAR API APZ HAY JUliE JULY AGI AG2 

1+/-' 1+/-) 1+/-) 1+/-) 1+/- ' 1+/-) 1+ / -) 1+/- ) 1+/-) 1+ /- ' ,+ / - ) 1+ / -' 1+/ -' 1+ / _) 
AEXBAARO 1991 % % % % % % % % % % % % 0 / 0 0 / 0 
GIIXAISAS 99 0 . 5/0 . 5 . / O. O. /1.5 0.5/ . 5 .0/ O. 1.0/0.5 .5/ 0.5 1.5/ . 0 1.0/1. 0.5/ 0 . 0 1.0/ 0 . 0 1.0/ 0 . 5 1.0/ 1 . 0 . 5/ . 
WIXAZSAS 991 13 . 5/ 4 . 0 12 . ~/ 3.~ 14 . ~/ 3.5 15.0/ ! . 5 IJ . O/ 2 . ~ 17.5/ 1 . 0 zJ . o/ 1 . 5 22.0/ 1.5 19 . 0/ 2.~ IZ . O/ 1 . 5 11 . 5/ 0 . 5 10 . 0/ 1 . 0 12 . 0/ O . ~ 12 . 5/ I . ~ 
AEXBAARO ,993 % % % % % % % % % % % % % 0/ 0 
GIXAlSAS 993 1 . 5/0 . 5 1.5/ O. . /0 . 5 1 . /0 . 5 . 5/ 0 . 5 2.0/ 1.0 2 . 5/ 2 . 0 3 . 0/ . 5 2.5/ . 5 2.0/ 1 . 0 1 .5/ 0 . 5 1 . 0/ 0 . 5 1 . 0/ 1 . 0 9 . 0/ 1 . 
HdxA2SAS 993 9 . 5/ 11.5 10 . 5/11.~ lA.~/IO . O 9 . ~/ 9 . 0 A. 0/ 7.0 9.0/4 . 0 9 . 5/ 2 . 5 11.5/ 1.5 10 . 5/ 1 . 0 8 . 0/ 0 . 5 11.5/ 0.5 10 . 5/ 0 . 5 11 . 0/ 0 . 0 15.5/ O . ~ 
AEXBAARO ,995 % % % % % % % % % % % % % 0/ 0 
GIIXAISAS 995 28 . 5/ 3 . 5 30.5/ 3.0 30 . 0/ 2 . 5 30 . 5/ . 5 2 . 0/ 2 . 0 8 . 0/ .5 14 . 5/ 0 . 5 17 . 0/ .0 16 . 5/ .0 12 . 0/ 0 . 5 11 . 5/ 1 . 0 9.5/ . 0 9 . 5/ . 5 14 . 5/ .5 
HIIXA2SAS 995 24.0/ 4 . 5 26 . 5/ 4.0 25 . 5/ 3 . 5 24 . 5/ ~ . 5 2i . 5/ 2 . 0 19 . 0/ 1 . 5 22 . 0/ 2 . 0 26 . 0/ 1 . 5 25.5/ 1.5 21.0/ 1 . 5 20 . 5/ 1 . 0 19.5/ 1 . 0 22. 5/ 1 . 0 25 . 0/ 1 . 5 

AEXBAARO 1997 % % % % % % % % % 0 / 0 % % % 0/ 0 
GIIXAISAS 99720 . 5/ 1.0 1.5/ . 2 .0/0.5 2 . 0/0.515.5/ 0.5 . 0/ 0.0 9.5/ 0 . 5 9 . 5/ 1.0 7 . 0/2.0 5 . 0/ 1 . 5 7 . 5/ 1.5 7 . 5/ 1.0 9 . 0/ 1 . 0 1.0/ 1.0 
HIIXA2SAS 997 26 . 5/ 0 . 5 ~5 . 5/ A.R 2i . 5/ 0.5 ~2.5/ 0.5 20.0/ 0.5 11.0/ 1 . 0 16 . 51 0 . 5 18 . 5/ 0.5 18 . 0/ 0 . 5 16 . 5/ 0.5 20 . 0/ 0 . 5 19.5/ 0 . 5 19.5/ 0 . 5 !3 . 5/ 2.0 

AEXBAARO 2001 % % % % % 0 / 0 % % % % % % % 0/ 0 
GI1XAISAS 2001 21.0/ 0 . 0 19.5/ 0.0 20.5/ 0 . 0 20 . 5/ 0 . 0 16 . 5/ 0.0 12 . 0/ 0 . 5 8 . 5/ 0 . 5 7 . 5/ 0 . 5 7.0/ 0 . 5 5 . 5/ 0.0 6.0/ 0 . 0 6 . 5/ 0 . 0 7 . 0/ 0 . 0 9 . 0/ 0 . 0 
HIIXA2SAS 200 22 . 0/ 1.0 22.5/ 1.0 21.0/0 . 5 21.5/ 1.0 9 . 5/ 1.5 7.0/ 1.0 17 . 0/ 2 . 0 17.0/ 1.0 17 . 0/ 1.0 13 . 0/ 0.5 1". 0/ 0 . 5 13 . 5/ 0 . 5 14 . 5/ 0 . 0 17 . 5/ 1.0 

AEXBAARO 2005 % % % % % % % % % % 0 / 0 % % 0/ 0 
GIIXAISAS 2005 13 . 0/ 1.0 15 . 0/ 0 . 5 15 . 5/0.5 17 . 5/ 0.5 12 . 5/ 0.5 12.5/ 0 . 5 10 . 5/ 2 . 0 10 . 5/ 1 . 0 9 . 0/ 2 . 0 6.5/ 1 . 0 6 . 0/ 1 . 0 7.5/ 1.0 9 . 0/ 1.0 11 . 5/ 1 . 5 
HIIXA2SAS 2005 16 . 0/ 1 . 0 16 . 0/ 0 . 0 6 . 0/ 0 . 0 6.5/ 0.0 5 . 5/ 0.5 2.5/ 1.0 13 . 5/ 2 . 0 14 . 5/ 1 . 0 14 . 0/ 0 . 5 10 . 5/ 0 . 5 9 . 5/ 1.0 9 . 0/ . 0 9 . 5/ 1 . 0 3.5/ . 0 

LmBY 

H~l CO~'l~~CT SEPT OCT NOV DEC JAil FEB liAR API AP2 HAY JUliE JULY AGI AG2 

1+/- ) 1+/- ) 1+/-) 1+/-) 1+/- ) 1+ / -) 1+/- ) 1+/- ) 1+/ - ) 1+ / - ' ,+/-, 1+/ -' 1+/ -) 1 +/ - ' 
AEXBAARO 1991 % % % % % % % % % I % % % % 0/ 0 
GIIXAISAS 991 0 . 0/ 0 . 0 0 . 0/ 1 . 5 0 . 0/ 1 . 0 0 . 0/ 0 . 5 0 . 0/ 1.0 0.5

5
// 1'50 0z·50// 6

1 . 0
0 01 . 55// 61 . 50 01 . 55// 5

1 . 5
5 01 .50// O2 ' 55 Q' 00 // Ol · 5

5 2·gj g.~ 2·gj y.g 2·gj y.g 
HIIXA2SAS 1991 4 . 0/ 1.0 5 . 0/ 2.S 4>'. 5/ 3 . 0 12.0/ 3 . 5 3.0/ 9.0 2. 5 . . . . . . . . . ~ . . . . . . . . 

AEXBAARO 1993 % % % % % % % % % % % % % 0 / 0 
GIIXAISAS 993 0 . 0/ 0 . 0 0 . 0/ 1.0 0.5/ 0.5 1.0/ 0 . 0 0 . 5/ 0 . 5 1 . 01 0 . 5 1.5/ 0 . 5 1 . 5/ 1 . 5 1 . 0/ 1 . 0 1 . 01 0 . 0 1 . 01 0 . 0 0 . 01 0 . 0 0 . 5/ 0 . 0 0 . 0 /1 0

0
.0
0 HIIXA2SAS 993 7.5/ 1.0 7 . 0/2.5 3.5/3.0 4 . 0/ 1.5 3 . 0/4 . 5 4 . 0/ 4.0 3.5/ 4 . 0 3 . 5/ 4 . 5 3 .5/4 . 5 3 . 0/ 3 . 5 4 . 01 1.5 4 . 0/ 0.0 7 . 0/ 0 . 0 8 . 0 . 

AEXBAARO 1995 % % % % % % 0 / 0 % % 0 / 0 0 / 0 0 / 0 % 0 / 0 
GIIXAISAS 995 7 . 51 0 . 0 9.0/ 0.0 9.5/ 0 . 0 1 . 5/ 0.0 9 . 5/ 0.0 8 . 0/ . 0 7 . 01 0 . 5 8.51 0.5 8 . / 0 . 5 3 . 5/ 0 . 5 2 . 01 0 . 0 1 . 5/ 0 . 0 1 . 0/ 0 . 0 2 . 01 0 . 0 HI~A2SAS 995 12 . 5/ 0 . 5 13.5/ 0.5 10 . 0/ 3.5 13.0/ 2.5 8 . 0/ 4 . 5 7.0/ ! . 5 7.01 3 . 5 8.5/ 3.0 7 . ~1 2 . 0 5 . 5/ 1 . 0 4 . 51 0 . 0 8 . 5/ 0 . 0 12 . 0/ 0 . 0 13 . 0/ 0 . 0 

AEXBAARO ,997 % % % 0 / 0 % 0 / 0 % % % 0 / 0 % % 0 / 0 0 / 0 
GIIXAISAS 997 2 . 0/ 0 . 0 4.5/ 0 . 5 5.5/0 . 5 5 . 0/ 0 . 0 5.5/ 0 . 0 6.0/ . 0 6 . 0/ 0 . 0 6 . 5/ 0.0 6 . 0/ 0.0 3 . 51 0 . 0 2 . 0/ 0.0 0 . 5/ 0 . 0 0 . 5 / 0.0 1.0/ 0 . 0 
HI1XA2SAS 997 11 . 0/ 0.0 11 . 0/ 0.5 8.0/ 2.0 10 . 0/ 1.0 7 .5/4 . 0 7.5/ Y. 5 7.01 1 . 5 8 . 0/ 1.0 7.5/ 1.0 4 . 5/ 0 . 5 3 . 5/ 0 . 5 4 . 0/ 1 . 5 8 . 0/ 0 . 0 11 . 0/ 0 . 0 

AEXBAARO 2001 % % % % % % % % 0 / 0 0 / 0 % % 0 / 0 0 / 0 
GIIXAISAS 2001 2 5/ 0 0 5 5/ 0 5 7 5/ 0 5 7 0/ 0 0 3 5/ 0 0 4 . 5/ 0.0 4 . 51 0 . 5 4.51 0 . 5 4 . 5/ 0 . 5 2 . 5/ 0 . 0 2. 01 0 . 0 2 . 0/ 0 . 0 2 . 01 0 . 0 2 . 01 0 . 0 
tlllXA2SAS 2001 9 : 0/ 0 : 0 7:5/0:5 5 : 0/ 1 : 5 4 : 0/1 : 5 1 : 5/ 3 : 5 4 . 5/2 . 5 5 . 0/3 . 0 6.0/ 3.5 5 . 0/ 3 . 5 3 . 0/ 1.0 4 . 5/ 0 . 0 8 . 5/ 1.0 9 . 5/ 0 . 0 9 . 0/ 0 . 0 

AEXBAARO 2005 0 / 0 0/0 % % % % % 0 / 0 % % 0 / 0 % % 0/ 0 
GIIXAISAS 2005 3 0/ 0 0 8 0/ 0 0 8 0/ 0 0 7 0/ 0 0 4 0/ 0 5 7.0/ 0.5 6 . 51 0 . 5 6 . 0/ 1 . 0 6 . 0/ 0 . 5 5 . 0/ 0 . 5 2 . 01 0 . 0 1 . 5/ 0 . 0 2 . 01 0 . 0 1 . 5/ 0 . 0 
Im~A2SAS 2005 6 : 5/ 0 : 0 5 : 0/0:0 4:5/ 2 : 5 4 : 5/ 0 : 5 0 : 5/ 2 :5 3.5/ 1 . 5 4 . 5/ 1.5 5 . 0/ 2.0 4 . 5/ 2 . 0 2 . 5/ 1.0 4 . 51 1 . 0 5 . 5/ 0 . 0 7 . 0/ 0 . 0 6 . 5/ 0.0 
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FRE~UEIICY O~ EIlD OF PERIOD RESERVOIH ElEVATIott 
HAIIGES RUM BASE CASE GREA1ER 11 All 5 FEET (X, 

(PJI . PF400. RHR . 1fT 7 . SERIES . LIBRARY( .CT7ZJGl • 
GRAIID COUllE 

TEST CO~CTRACT 
CASE EAR SEPT OCT NOV DEC JAil FEB tlAR API 

( t / -' ,+/- ) ,+/- . 1+/- ) ,+/-. , +/-. ( +/- . (+ /- • 

AEXBAARO 1991 0 / 0 0/0 0 / 0 0/0 0/ 0 0/ 0 0/ 0 0 / 0 
GIIXAISAS ~9 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0 . 0 0 . 0/ 0 . 0 y.O/ y.5 y.O/ O . ~ 0 .5/ 1 . 0 0.5/ ~ . 5 
HIIXA2SAS 91 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 . 0/ . 0 .5/ O . 2 . 0/ 3 . 5 2.5/ . 5 

AEXBAARO 1993 0/ 0 0/ 0 0/ 0 0/ 0 0 / 0 0/ 0 0/ 0 0/ 0 
GMXAlSAS 93 0.0/ 0.0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0 . 0 0 . 5/ 0.5 0.5/ 3 . 5 1.5/ 2 . 0 
HIIXA2SAS ~93 0 . 0/ 0.0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 . 5/ 0 . 0 0 .5/ 2.0 0 . 5 / 4.5 3.0/ 3 . 0 

AEXBAARO 1995 0/ 0 0 / 0 0/ 0 0/0 0 / 0 0 / 0 0/ 0 0 / 0 
GIIXAISAS 995 0 . 0/ 0.0 0 . 0/ 0.0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 0 . 5 / 0.0 2 . 5 / 0 . 0 2.0/ 0 . 5 1. 0/ 1 . 0 
HIIXA2SAS 995 0 . 0/ 0 . 0 0 . 5/ 0.0 0.5/ 0 . 0 0 . 5/ 0 . 0 3.5/ 0 . 5 3 . 5/ 0 . 0 5.0/ 1 . 5 3 . 0/ . 0 

AEXBAARO 1997 0/ 0 0 / 0 0/ 0 0/0 0/ 0 0/0 0/ 0 0/0 
GIIXAISAS 997 0 . 0/ 0 . 0 0 . 0/ 0.0 0 . 0/ 0 . 0 O . ~/ 0.0 1 . 5 / 0 . 0 2.0/ 0 . 0 0 .5/ 1 . 0 1. 5/ 1 . 0 
HIIXA2SAS 997 0 . 0/ 0 . 0 0.5/ 0.0 0.5/ 0 . 0 O. / 0.0 2.0/ 0 . 5 2.5/ 0.5 3 . 0/ 2.0 1.5/ . 0 

AEXBAARO 2001 0/0 0/0 0/0 0/0 0/ 0 0/ 0 0 / 0 0 / 0 
GII~AlSAS 2001 0 . 0/ 0.0 0 . 0/ 0.0 0.0/ 0 . 0 0 . 0/ 0 . 0 1.0/ 0 . 0 I' ~/ l ' 0 l'O/ 8 . 0 0 . 5/ 3.0 
1111 A SAS 2001 0 . 0/ 0 . 0 0.0/ 0.0 0 . 0/ 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 . / . 0 .0/ 8.5 Z.O/ 4.5 

AEXBAARO 2005 0 / 0 0/0 0/ 0 0/0 0/0 0/0 0/ 0 0/0 
GIIXAISAS 2005 0 . 0/ 0.0 0.0/ 0 . 0 0.0/ 0.0 0 . 0/ 0.0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 1.5/ f . 5 1 . 0/ 3 . 5 
HIIXA2SAS ZOOS 0 . 0/ 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 0 . 0/ 0 . 5 0 . 5/ 0 . 0 3.5/1 . 0 1.0/ 6.5 

DHORSHAK 
TEST CotCTRACT 
CASE YEAR SEPT OCT !lOV DEC .JAil FEB MAR API 

( +/- . ,+/- ) (+/- 1 (+/- 1 (t/- 1 (+ /- 1 (+ /-1 ( +/-) 

AEXBAARO r91 0/ 0 0/ 0 0 / 0 0/0 0/ 0 0/ 0 0 /0 0/ 0 
GIIXAISAS 99 0 . 0/ y . O 0.0/ y.O 0 . 0/ 0.5 0 . 5 / y.5 0 . 0/ y.O 0.0/ 0.0 1 . 0 / 0 . 0 1 . 0/ 0 . 5 
HIIXA2SAS 99 9 . 5/ . 0 9 . 0/ .0 8 . 0/ 1.0 16 . 0/ .5 12.0/ . 0 7 . 0/ 2 . 0 .5/ 4.0 5.5/ 3.5 

AEXBAARO 1993 0/ 0 0/0 0/ 0 0/0 0/0 0 / 0 0/ 0 0/ 0 
GIiXAlSAS 993 0 . 0/ 0 . 5 0.0/ O . ~ ~.O/ 0 . 5 4 . 0/ 0.5 3 . 0/ 1.0 ~ . O/ 0.0 2 . 5/ 2.0 1 . 5/ 1 . 5 
HIIXA2SAS 993 8 . 5/ 3 . 5 8.5/ 3 . . 5 / 3.0 11 . 5/ 3.5 8.5/ Z.O . 5 / 3.5 7 .5/ 4.5 5 . 5/ 3.5 

AEXBAARO 1995 % % % % % % 010 0 / 0 
~IXAlSAS 995 21.0/ 1 . 0 19.0/ . 0 10.5/ . 0 17.5/ 0.5 4 . 0/ 0 . 5 11 . 0/ 0 . 5 10 . 0/ 0 .5 8 . 0/ 1 . 0 
HtlXA2SAS 995 Z2 . 0/ 1 . 5 22 . 0/ 1 . 5 18 . 0/ 1 . 5 20.5/ 2 . 5 15.0/ 2 . 5 10.0/ 3 . 0 12.5/ 2 . 5 10 . 0/ 2.0 

AEXBAARO 1997 % % % % 0/ 0 
~IXAISAS 997 2 . 5 / 1 . 0 11 . 0/ 1 . 0 7.0/ 0 . 5 10 . 0/ . 0 . 01 0.0 
IIIIXA2SAS 997 18.0/ 0 . 5 18.0/ 0 . 5 16 . 0/ 0 . 5 18.0/ Y.O It5/ 1.0 

0/ 0 0 / 0 0/ 0 AEXBAARO 2001 0/ 0 0/ 0 
~IXAISAS 2001 9.5/ 0 . 0 10.0/ 0 . 0 7 . 0/ 0 . 0 12 . 0/ 0.0 10 . 5 / 0 . 0 
HIIXA2SAS 200 19 . 0/ 1.0 18.5/ 1.0 12.5/ 0 . 5 19 . 0/ 1.0 11.5/ 0 .5 

0/ 0 0/ 0 AEXBAARO 2005 
~~AISAS 2005 9 . 0/ 0 . 5 7 . ~/ O.~ 
HIIXAZSAS 2005 11 . 0/ 0 . 5 10 . / O. 

r 
--' 
I 

W 

0/0 0/0 0/ 0 
6 . 0/ 0 . 0 9 . 51 0 . 0 6 .5/ 0 . 5 
8 . 5/ 0 . 5 12.5/ 1 . 0 9 . 5/ 1 . 0 

0 / 0 0/ 0 0/ 0 
8.5/ 0 . 0 7 . 5 / 0 . 5 5 . 0/ 0 . 5 
8.5/ 1.0 10 . 0/ 0 . 5 8 . 5/ 0 . 5 

0/ 0 0/ 0 0/ 0 ' 
9 . 0 / 0 . 0 7 . 51 0 . 5 5 . 5/ 2 . 0 
6 .5/ 2 . 5 7 .5/ 3 . 5 6 . 0/ 3 . 5 

0/ 0 010 0/ 0 
~ .5/ 0 . 5 5 .51 2. 0 4.51 2.0 

. 0/ 3 . 0 8 . 01 4 . 0 4 . 5/ 2 . 5 

APZ 

( +/-. 
0 / 0 

0 . 5/ Z . O 
2.0/ 3.0 

0 / 0 
0 . 0 / Z . 5 
0.5/ 3 . 0 

0 / 0 
1 . 5 / 0 . 0 
2 . 0/ 0 . 0 

0 / 0 
y.5/ 0 . 5 

.0/ 0.5 

0/0 
0 . 5/ 1.0 
0 . 5/ 0.5 

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

APZ 
(+/ .. ) , 

0/ 0 
0.5/ !.5 
4.0/ .5 

0/ 0 
1 . 5/ 1.5 
5.0/ 3.5 

0/0 
8 . 0/ 0 . 5 
7.0/ 1.0 

0 / 0 
3 . 5 / 0 . 5 
7.0/ 0 . 5 

0/ 0 
5.0/ 2 . 0 
4.5/ 3.5 

0/ 0 
3.51 ~ . 5 
3 . 0/ . 5 

lZ , OI TUESDAY, DECEtIBER 19, 1989 

HAY JUliE JULY AGI AGZ 

, +/ - . ( t / - ' , +/-) ( +/- . ( t/-' 
0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 

0.0/ 2 . 5 0 . 0/ 0 . 0 0 . 0 / 0.0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 
1 . 0/ 3 . 0 0 . 5/ 0 . 0 0 . 0 / 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0 . 0 

0 / 0 0 / 0 0/ 0 0 / 0 0/ 0 
0 . 5 / 2.5 0 . 0/ 0 . 0 0 . 0 / 0 . 0 0 . 0/ 0 . 0 0 . 0/ 0.0 
0 . 0/ 3 . 0 0 . 5 / 0.0 0 . 5/ 0 . 0 0 .5/ 0 . 0 0 .5/ 0 . 0 

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

0/ 0 010 0/ 0 0/0 010 
0 . 5/ 0 . 5 0 . 0 / 0 . 0 0.0/ 0 . 0 0.0/ 0 . 0 0 . 0/ g.g 
0 . 5/ 0 . 5 0 .0/ 0 . 0 0 . 0/ 0 . 0 0.0/ 0 . 0 0 . 0/ . 

0/0 0 / 0 0/ 0 0/ 0 0/ 0 
0 . 0/ 1 . 0 0 . 0 / 0 . 0 0 . 0/ 0 . 0 0.0/ 0 . 0 0 . 0/ 0 . 0 
0.5/ 0.5 0 . 01 0.0 0 . 0/ 0 . 0 0.0/ 0 . 0 0.0/ 0.0 

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

MAY JUliE .JULY AGI AG2 

(+/ - • ( t / -) ,+/- ) (+/- ) (+/- ) 
0/ 0 010 0/ 0 0/ 0 0/ 0 

0 .5/ 0 . 5 0 . 5 / 1 . 0 0.5/ 1 . 0 0.0/ f · O 0 . 0/ f·g 
4.0/ 2 . 5 5 . 0 / 1.5 8 . 0/ .0 9 . 0/ . 0 10 .5/ . 

0 / 0 0 / 0 0/ 0 0 / 0 0 / 0 
1 . 0/ 0 . 0 0 . 0/ 0 . 0 1.0/ 0.5 1.0/ 1 . 0 9 .5/ 1 . 0 
3.5/ 1 . 5 6 . 5 / 0.0 10 . 0/ 0.0 10 . 0/ . 5 16 . 0/ Z.O 

0/ 0 01 0 0/ 0 0/ 0 010 
6.0/ 0 . 0 5 . 0/ 0 . 5 5.0/ 0 . 0 4 . 0/ 0 . 0 11 . 0/ O.g 
7 . 0/ 0 . 5 12 . 5 / 0.0 16 . 5 / 0 . 5 17 . 0/ 1 . 0 21 .5/ 2. 

0/ 0 01 0 0/ 0 0/0 0/ 0 
2 . 5/ 0 . 0 3 . 51 0 . 0 4 . 0/ 0 . 0 3 . 51 0 . 0 7.5/ 0 . 0 
6.0/ 0 . 0 10 . 01 0 . 0 13 . 0/ 0.0 14.0/ 0 . 5 17 . 0/ 2.5 

0 / 0 0 / 0 0/ 0 0 /0 010 
3 .5/ 0 . 0 1 . 51 0.0 2.01 0.0 2 . 5/ 0 . 0 7.5/ 0.0 
4 . 01 1 . 0 5 . 51 1 . 0 11.5/ 0 . 0 12 .51 0 . 0 16.0/ 0 . 0 

0/ 0 010 0/ 0 010 0/ 0 
3 . 5/ 1 . 5 5 . 01 1 . 0 2 .51 0 . 5 3 . 0/ 0 . 5 7 . 0/ 1 . 0 
1.51 1 . 0 5 . 01 1 . 5 11 . 5/ 0 . 0 10 . 5/ 0 . 0 16.0/ . 0 



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

Base Study : AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT- 89 16:00:23 
Number of Games : 200 
Average Over Typical Water Years (Mi d 80 Pe r c ent) 
*********************************************************************************************************************************** 

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP 2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 3544.9 3542.7 3541. 0 3537.8 3521. 1 3502.8 3487.3 3487.5 3492.6 3525.9 3554.6 3559.5 3558.6 3557.4 3530.6 
1990 154 3535.1 3533.3 3532.4 3529.8 3513.2 3495.7 3480.9 3482.0 3487.9 3523.0 3552.4 3557.8 3557 . 5 3556 . 7 3524.9 
1991 154 3534 . 3 3531.7 3530.5 3528.0 3512 . 6 3495.9 3480.7 3481.2 3487.4 3522 . 8 3552.3 3557.6 3556 . 8 3555 . 3 3524.1 
1992 160 3530.3 3528.1 3526.5 3523.9 3507 . 1 3490 . 3 3475.3 3476 . 1 3482.7 3519.8 3550.4 3556.6 3555 . 7 3554.4 3520.4 
1993 155 3534.7 3532.3 3531.2 352 8 . 4 3512 . 1 3494 . 8 3480.2 3480.2 3486.4 3521. 8 3551 . 0 3556 . 3 3554 . 9 3552 . 6 3523 . 5 
1994 155 3533.0 3530.3 3529.2 3526 . 7 3511.4 3494 . 9 3480.1 3479 . 6 3485.6 3522.6 3551 . 6 3557 . 1 3555 . 3 3552.2 3522 .9 
1995 154 3521.7 3519.4 3518.6 3516 . 4 3502.2 3486 . 6 3471.4 3471.2 3478.9 3518.1 3548 . 7 3554.3 3552 . 8 3550.1 3515 . 5 
1996 148 3522.5 3519.7 3518 . 9 3516 . 7 3503.3 3488 . 2 3474.3 3473.9 3480.6 3519.0 3549.7 3555.8 3554 . 3 3551 . 7 3516 . 7 
1997 155 3527.1 3524.5 3523.6 3521 . 0 3505.0 3487.7 3471.9 3471 . 2 3477.7 3515.5 3547 . 5 3553. 8 3552 . 5 3550 . 6 3517.1 

r- 1998 155 3526.6 3524.8 3524 . 2 3522.0 3506.9 34 89.9 3474.2 3474.6 3481.4 3518.3 3548.6 3554.9 3553 . 6 3551 . 5 3518 . 6 
1999 149 3529.2 3526.3 3525.6 3523.1 3507 . 9 3490 .1 3474.0 3474.3 3479.7 3517.9 3549.7 3555.5 3554 . 6 3553.1 3519 . 3 

I 2000 151 3531. 2 3529.5 3529.2 3527 . 5 3511.3 3492.3 3475.8 3476.1 3483.2 3520.0 3550 . 0 3555.9 3555.2 3553. 7 3521 . 6 -Po 2001 152 3531.2 3529.4 3528 .2 3526.3 3510.9 3494.6 3479.4 3479.3 3485 . 3 352 1.3 3551.1 3557.4 3556.3 3554 .3 3522 .4 
2002 157 3530.8 3528 . 0 3526 . 3 3523.2 3508.0 3490 . 9 3476.4 3476.4 3482 . 6 3519.4 3549.7 3555 . 4 3554 . 3 3552.2 3520 . 2 
2003 163 3535 . 0 3533.3 3532.7 3530 .9 3515 . 4 34 97.9 3481.7 3481.1 3486 . 5 3522.4 3551 .2 3556.9 3555.9 3554 . 0 3524.8 
2004 146 3538.2 3535 . 6 3534.5 3532.5 3516 . 1 3498 . 1 3481.9 3481.6 3487.0 3522.5 3551 . 7 3557. 2 3556.1 3554.3 3525.8 
2005 151 3537.9 3535.5 3534.4 3532.6 3515.5 3496.3 3480.7 3480.8 3485.6 3520.8 3551. 9 3557.8 3556 . 9 3555.2 3525 . 3 
2006 145 3532.7 3530 . 1 3528.9 3526 . 3 3510.2 3492 . 3 3477.1 3476 . 7 3483.4- 3521.2 3550 . 5 3556.1 3555.3 3553 .7 -3521. 9 
2007 155 3532.2 3529.5 3528.7 3526.4 3511.3 3495 . 1 3480.6 3480.9 3486 . 4 3521.1 3550.7 3556 . 0 3555 . 0 3553 .3 3522.6 
200 8 159 3539.1 3536.9 3536.6 3535.0 3517.4 3498 . 4 3482.0 3481. 6 3487.0 352 1.6 3552 . 4 3557.6 3557.2 3556. 1 3526 .7 

====== ====== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ===="""'= ====== ======== 
AVERAGE 3532.4 3530.0 3529.1 3526.7 3511.0 3493.7 3478.3 3478.3 3484.4 3520.8 3550.8 3556 . 5 3555.4 3553 . 6 3522.3 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study : GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JON-89 19:00:23 
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 JON JOL AG1 AG2 AVG 
----------
1989 153 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 
1990 154 -0.3 -0.1 0.0 0.0 0.0 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 
1991 154 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.2 __ -0.1 
1992 160 -0.3 -0.3 -0.3 -0 . 3 -0.1 -0.2 -0.3 -0.2 -0.2 -0.1 -0.1 0.0 0.0 0.0 -0 . 2 
1993 155 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.2 -0.1 -0.2 -0.1 -0.1 -0.1 0.3 1.0 0.0 
1994 155 3.3 3.5 3.5 3.6 2.4 1.8 0.9 1.1 1.2 0.8 0.7 0.2 0.6 1.2 1.9 

r- 1995 154 3.6 3.9 3.8 3.9 2.9 2.2 2.0 2.1 2.0 1.2 0.9 0.7 1.2 1.9 2.4 
1996 148 4 . 4 4.5 4.3 4 . 3 3.4 2.8 2.4 2.4 2.2 1.2 0.9 0.6 0.8 1.4 2.7 

-' 1997 155 2.5 2.6 2.5 2.5 2 . 1 1.5 0.9 0.9 0 . 5 0.3 0.3 0.3 0.6 1.0 1.4 
I 1998 155 1.9 1.9 1.9 1.8 1.2 0.8 0.6 0.4 0.0 0.0 -0.1 0.0 0.2 0.6 0.9 U1 

1999 149 1.9 2.0 2.0 2.0 1.0 0.4 0.1 0.0 0.3 0.1 0.1 0.1 0.3 0.5 0.9 
2000 151 1.7 1.7 1.8 1.9 1.3 1.3 0.8 0.6 0.4 0.1 0.1 0.2 0.4 0.6 1.0 
2001 152 2.4 2.5 2.5 2.7 2.3 1.5 0.6 0.6 0.5 0.3 0.2 0.2 0.5 0.9 1.4 
2002 157 2.2 2.4 2.5 2.5 1.9 1.6 1.2 0.9 0.6 0.4 0.4 0.3 0.6 1.0 1.4 
2003 163 2.1 2.3 2.4 2.3 1.6 1.1 0.3 0.4 0.3 0.3 0.3 0.2 0.5 0.8 1.2 
2004 146 2.4 2.5 2.5 2 . 6 1.9 1.6 1.0 0.8 0.4 0.2 0.1 0.0 0 . 2 0 . 3 1.3 
2005 151 1.6 1.7 1.8 1.9 1.4 1.1 0.3 0.3 0.2 0.1 0.2 0.1 0.3 0.6 0.9 
2006 145 2.3 2.2 2.2 2.2 1.9 1.1 0.1 0.3 0.2 0.2 0.1 0.0 0.1 0 . 3 1.1 
2007 155 1.9 2.1 2.1 2.1 1.7 1.3 1.1 1.1 0.9 0.5 0.4 0.3 0.5 0 . 8 1.3 
2008 159 2.1 2.1 2.3 2 . 4 1.7 1.2 0.4 0.5 0.5 0.4 0.2 0.1 0.2 0.3 1.1 

=====-= ======= .... ==:0;::,....:= ======= ====== ====== ======= ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.8 1.8 1.9 1.9 1.4 1.1 0.6 0.6 0.5 0.3 0.2 0.2 0 . 4 0.6 1.0 



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

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

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 25 3544 . 5 3539.5 3532.6 3524.3 3501.8 3479 . 4 3464.6 3466.8 3474.9 3506.1 3505 . 5 3487.6 3477.3 3470 . 1 3502 . 6 
1990 27 3537.8 3533.1 3526.6 3518.3 3504.7 3490 . 5 3482. o· 3484.6 3491.5 3517.8 3512.0 3490.0 3476 . 6 3469 . 9 3506.2 
1991 26 3519 . 2 3513.0 3505 . 8 3496.8 3474.1 3454 . 4 3441.3 3443.7 3451.8 3489.3 3495.3 3480 . 1 3469.5 3462.6 3482.0 
1992 18 3533 . 2 3527.4 3521.1 3513.5 3495.1 3474 . 8 3457.7 3456.0 3462.2 3499.0 3499 . 7 3477 . 5 3462. 6 3451. 7 3492.7 
1993 21 3531.5 3526 . 6 3521.0 3513 . 9 3498 . 6 3481.8 3469.9 3469.5 3475.5 3504.6 3502.9 3479.7 3466 . 2 3452 . 8 3496.6 
1994 30 3522.5 3516.0 3508.3 3498 . 8 3477.1 3455.9 3437.3 3435.0 3443.1 3484.1 3494 . 0 3478.6 3464.8 3454 . 1 3480.8 
1995 31 3531.1 3524 . 9 3517.6 3509 . 1 3487.1 3465.0 3448.3 3449.3 3458.0 3492.8 3494.3 3475.3 3461.9 3451.5 3487.9 
1996 29 3529.0 3523.4 3516.4 3507.7 3486 . 4 3466 . 3 3450.9 3451.1 3457.4 3493.0 3493.7 3471.9 3458.7 3450 . 3 3487.2 

r 1997 29 3535 . 0 3529.6 3523.2 3515.3 3498.2 3482 . 4 3471. 4 3472.3 3478.9 3508.4 3508. 1 3487.2 3473.7 3460 . 9 3499.9 
1998 23 3510.0 3503.3 3495.8 3486.1 3462.2 3438.9 3418.2 3414.4 3420 . 6 3463.8 3468.8 3449.5 3439.3 3433 . 1 3462.5 
1999 33 3528.4 3522.4 3515.6 3507.9 3492.2 3481.3 3475.2 3479.2 3485 . 4 3514.8 3514.9 3496.9 3483.7 3471. 5 3500.5 I 

3532.5 3528.1 3522.4 3515.4 3500 . 3 3485 . 4 3475.5 3477.7 3483.9 3511.4 3504 . 4 3478.9 3462.8 3451.0 3499.1 m 2000 27 
2001 31 3528.0 3522.3 3515.7 3507.9 3490 . 4 3472.2 3456.7 3459.2 3467.4 3499.3 3499.0 3481.0 3468.3 3457.9 3491.5 
2002 25 3537.4 3531.7 3525.1 3517.1 3498.3 3479 . 3 3464.7 3465.5 3470 . 7 3503.4 3499.4 3478.5 3463.3 3452 . 7 3496.5 
2003 23 3530 . 0 3523 . 6 3516.5 3508.5 3492.2 3478.9 3467.7 3470 . 7 3477 . 1 3508.6 3512.2 3495 .4 3482.8 3471.0 3498.5 
2004 24 3541 . 0 3536 . 7 3531.5 3524.8 3509.2 3495.5 3486.1 3485.0 3490.6 3517.1 3513.4 3490.3 3474.2 3459.8 3508.0 
2005 30 3531. 9 3527.0 3520.9 3513 .1 3495.8 3481.0 3471. 4 3474 . 4 3481.2 3508.7 3505 . 8 3484.9 3470 . 7 3457 . 4 3498.3 
2006 32 3535.5 3531.0 3525.2 3517 . 9 3500.0 3483.5 3472.2 3472.7 3479.9 3510.1 3515.5 3497.2 3483.6 3472.0 3503 . 3 
2007 23 3539.6 3534.9 3529 . 3 3522.5 3505 . 1 3490.7 3482.2 3484.0 3489.3 3517.0 3510 . 1 3484.3 3469.8 3457 .7 3505 . 2 
2008 26 3519.1 3513.9 3507 . 1 3498.6 3482.6 3467.2 3457.3 3457.1 3461.9 3496.3 3504.0 3488.8 3476.8 3467 . 4 3488.7 

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

AVERAGE 3530.8 3525.3 3518.8 3510.8 3492.4 3475.2 3462.6 3463.5 3470.3 3502.4 3502.9 3483 . 1 3469.7 3459. 2 3494.5 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2 . 5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN- 89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games : 200 
Average Over Low Water Years (Bottom 10 Percent) 
****************************************************** ***************************~*********************** * ** ******************** *** 

Difference Of 
Hungry Horse Res E1ev (feet) 
-------- - --- - ---------- - ------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 0.0 0 . 0 -0.1 -0.1 -0.1 -0.1 . -0.1 -0.3 -0 . 3 -0.2 -0.8 -1.1 -1.3 -0.9 -0.3 
1990 27 -0.1 -0.1 -0.1 -0.1 -0.1 -0 . 2 -0.3 -0.3 -0.3 -0.2 -0.5 -0.8 -0.7 -0.6 - 0 . 3 
1991 26 -0.5 -0.5 -0.5 -0.6 - 0.3 0 . 1 -0.1 -0.1 -0 .2 -0.1 -0.1 - 0 . 2 -0.5 -0 .7 -0.3 
1992 18 0.1 0.1 0.1 0 .2 0 . 2 0.2 0.3 0.2 0.1 0.2 -0 . 3 -0.6 -0.5 -0 . 5 0 .0 
1993 21 0 .2 0 . 3 0 . 5 0 . 5 1.1 2.2 3.1 3.8 3.4 2.7 2 . 1 2.1 2 . 2 2.3 1.7 
1994 30 4.7 4 . 8 5.4 6 . 1 6 . 2 7 . 3 7.5 6 . 6 6 . 9 5.1 5.5 6 . 1 6 . 4 4.5 5 . 8 

r- 1995 31 2 . 9 3.1 3 . 6 4 . 2 6.0 8 . 5 9.2 8.8 8.1 6.3 5.8 6.7 6.7 5.8 5 . 8 
---J 1996 29 3 . 9 4 . 0 4 . 7 5 . 1 5.9 6.1 6.8 7 . 3 7 . 4 5.9 5 . 1 5.7 4 . 5 2 . 7 5 .3 
I 1997 29 2.7 2.7 3.1 3.5 2.7 3.5 3.2 3.2 2.9 2.3 3.2 3.9 4.1 3 . 0 3.1 

--...J 1998 23 2 . 2 2.3 2.5 3.0 5 . 1 7.3 7.1 7.1 6:5 5.2 4.6 4.9 4.2 2.6 4.4 
1999 33 1.3 1.6 1.9 2.0 2.5 3 . 2 3.3 2.7 2 . 1 1.8 2.1 2.4 2.8 2 . 3 2 . 2 
2000 27 4.2 4.5 5.2 5.5 6 . 7 6.9 6.7 7.4 7.0 5.7 5.2 5.2 5 . 4 3.8 5 . 6 
2001 31 2.7 2.8 3 . 1 3.2 4 . 0 5.7 5.8 6.0 5 . 6 4.6 4 . 7 5.2 5.2 2.7 4 . 2 
2002 25 2.2 2.5 3.1 3 . 5 2.7 3.7 4.6 3.6 4.1 3.1 3.7 3.7 3.8 3.3 3 . 4 
2003 23 2.8 3.4 3.7 4.0 5.3 5 . 3 5.6 4.4 4 . 3 3.4 4.0 5.1 5.4 5 .3 4.4 
2004 24 2.2 2.3 2.7 3.2 3.8 4 . 4 4.6 5 . 6 5.2 4.2 4.5 5.4 6.0 4.8 4.0 
2005 30 1.4 1.5 2.1 3 . 0 4 . 8 5.6 6.2 5 . 6 5.0 4.2 4.3 4.7 4.8 4.3 3 . 9 
2006 32 1.1 1.2 1.3 1.5 3 . 1 5.7 6.4 6 . 8 6.1 4.8 4 . 4 4.4 4.6 3 . 5 3 . 6 
2007 23 2.3 2 . 7 3.2 3 . 3 5.4 5 . 4 5.7 5.6 5 . 3 4.4 6 . 0 7.5 7 .9 5 . 4 4 . 7 
2008 26 2.5 2.6 2.7 2.8 2.9 3.7 4.3 4.4 4.2 3.5 2.6 2.8 2 . 8 2.6 3.1 

====== ====== -====-== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====.== ====== ====== 
AVERAGE 2 . 0 2.2 2.5 2.8 3.5 4.4 4.7 4 . 6 4 . 3 3.5 3.4 3.8 3.8 2 . 9 3.3 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXI ST ING TI Date: 6-0CT- B9 16:00 : 23 
Number of Games : 200 
Average Over High Wate r Years (Top 10 Percent) 
****************************************************************.***************************************************** ****** ******* * 

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP 2 MAY JUN JUL AGI AG2 AVG 
----------
19B9 22 354B.9 3553 . 9 3555 . B 3553.4 3530 . 1 3501. 3 3 473 . 4 3469.9 3470 . 0 3520.3 3553 . 7 35 60 .0 3560.0 3560 .0 3531 . 7 
1 990 19 354B.5 3553.0 355 4 . 9 3553 . 1 3529 .6 3502.6 3472 . 0 346 B. 0 346B . 6 3519.0 3553 . 5 3560 . 0 35 60.0 3560 . 0 3531.2 
1991 20 3522 . 6 3529.1 3531. B 3529.6 3510.9 34BB.5 3464.1 3460.5 3464 .1 3517.B 3552.9 3559 . 3 3559.6 3559 . 7 3519 . 2 
1992 22 3532. B 353 B.6 35 40.5 353B.5 3517.B 3495.5 3472.6 346B.7 3472.0 3521.1 3553 . B 3559.9 35 60 . 0 3560 . 0 3525.3 
1993 24 3530 . 9 3536 .1 353 B. B 3537 . 9 3517.0 3493.B 3466.2 3 4 63 . 0 3465.B 3517.1 3552.6 3559.2 3559 . 3 3559 . 4 3522.9 
1994 15 3547.6 3552.1 3553. B 3552.5 3530.9 3503 . B 3 473.7 3469.7 3470.5 3519.5 3553 . 6 3560 . 0 35 60.0 3560 . 0 3531. 5 
1995 15 3533 . 7 3539 . 7 35 42.4 3540.7 3521.2 3499.1 3473.5 3 469 . 4 3471.B 3520 .4 3553.5 3559 . 6 3559 . 7 3559.B 3526.3 
1996 23 3534.2 3539.2 3541.7 3541.3 3522 . 1 3497.1 3466.7 3462 . 6 3464 . B 3516.5 3552 . 7 3559.4 3559 . 5 3559.5 352 4 .6 

r 1997 16 3536 . 2 3540.7 3542.5 3 540.9 3519.4 3494.9 346B.9 3465.2 3469 . 2 351B.6 3552 . 7 3559 . 1 355 9 .2 3559 . 3 3525.2 
199 B 22 3536 . 3 3541. B 354 4. 3 3542.6 3521.9 349B.2 3472 . 4 3469.2 3471. 3 3520.3 3553.7 3560 . 0 35 60 . 0 3560.0 3526.9 

I 1999 IB 3532.9 353B.4 3540.2 353B . 4 3520 . 9 3500.1 3475 . 5 3471.3 3473.6 3521.6 3553.6 3559 . 6 3559.7 3559 .7 3526.2 
ex:> 2000 22 3545.6 3549. 4 3550.7 3549.6 352B . 6 3502.5 3 4 73 .0 346B.9 3470.3 3519 . 4 35 53 . 6 3560.0 35 60 . 0 3560.0 3530.2 

2001 17 352B.B 3533.3 3535.5 3534.6 3516 . 2 3493.4 3469 . 0 3466 . 3 3470 . 7 3519 . 2 3553.3 3559.7 3559.B 3559.B 3522 . B 
2002 IB 3534 . 5 3539.4 3541.1 3539.B 3520 . 0 3495 . 7 3467 . 6 3463 . 6 3466 . 4 3517.7 3552 . B 3559.3 3559 . 5 3559.5 3524 . 5 
2003 14 352 B.7 3533.5 3535.4 3533.7 3516.7 3494 . 2 34 70.6 3466 . 3 3470 . 3 3519.5 3553.5 3559.B 3560 . 0 3560.0 3523.0 
2004 30 3530 . B 3535.6 3537.6 3536.5 351 7. 7 3494 . 1 3 46 B. 4 3 464.4 346 B. l 351B.0 3552.B 3559 . 2 3559.3 3559.3 3523.2 
2005 19 3533 . 6 353B.3 3540.1 3539 . 4 3519 . 5 3494 . 7 3467 .9 3464.2 346B.l 351B.2 3552 . 9 3559.4 3559 . 5 3559 . 5 3524 . 3 
2006 23 3540.6 3544.B 3546.4 3545.7 3524.B 3499 . 4 3471.2 3466.B 3469.9 351B.7 3553.3 3559.7 3559.B 3559 . B 3527.9 
2007 22 3536.3 3541.1 3543.2 3542.5 3522.3 349B.l 3469 . 3 3465.1 3467.B 3517.9 3552.7 3559 .2 3559 . 3 3559. 3 3525.B 
200B 15 3544 . 3 3547.6 354B.B 354B.l 3527 . B 3502.3 3474 . 3 3470.4 3471. B 3519.5 3553 . 6 3560.0 3560.0 3560 . 0 3529.B 

====== ====== ====== ====== ====== ====== ====== ====== = ===== ====== ====== ====== ====== ====== =:;:====::z 

AVERAGE 3536.3 3541.2 3543.2 3541 .9 3521.7 3497.3 3470.3 3466.5 3469.1 351B.9 3553.2 3559.6 3559.7 3559 .7 35 2 6 .0 



***************************************~************** ***************************************************************************** 
BPAHYSUM Sununary 

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

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 22 0.0 0.0 0.0 0 . 0 0.0 0 . 0 0.4 0.3 0.5 0.0 0.0 0.0 0.0 0.0 0 . 1 
1990 19 -0.3 -0.3 -0.2 -0.2 -0.1 -0.1 0.2 0.3 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 
1991 20 -0.3 -0.2 -0.2 -0 . 2 -0.2 -0.2 -0.1 -0.3 -0.4 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 
1992 22 -0.5 -0.5 -0.4 -0 . 4 -0 . 4 -0 . 5 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.2 
1993 24 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0 . 1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 
1994 15 5 . 2 4.5 .3 . 4 3 . 0 0.8 0 . 3 0.1 0.1 0 . 1 0.0 0.0 0.0 0.0 0 . 0 1.4 
1995 15 2.2 2.2 1.6 1.1 -0.5 -1.8 -1.6 -1.6 -0.7 0.1 0.1 0.1 0.1 0.1 0.2 r 1996 23 5 . 5 5.0 4 . 2 4 . 0 1.5 0.4 0.4 0.4 0.4 0.2 0.2 0.2 0.2 0.2 1.8 
1997 16 2.1 1.9 1.2 1.0 0.4 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.6 

I 1998 22 1.6 1.5 1.3 1.2 0.7 0.0 -0.1 -0.1 0 . 0 0.0 0.0 0.0 0.0 0.0 0.5 lD 
1999 18 1.4 1.2 1.1 0 . 9 0.5 -0.1 -0.3 -0.2 -0.4 0.1 0.0 0.0 0.0 -0 . 0 0.4 
2000 22 1.5 1.3 1.1 0.9 0.1 -0.1 -0.1 -0 . 1 -0.1 0.0 0.0 0.0 0.0 0.0 0 . 4 
2001 17 1.7 1.6 1.4 1.3 0.8 0.3 0.4 -0 . 4 0.1 0.1 0.1 0.1 0.1 0 . 1 0.7 
2002 18 1.7 1.4 1.1 0 . 9 0.7 0.0 -0.3 -0 . 2 -0.3 0.0 0.0 0.0 0.0 0.0 0.4 
2003 14 0 . 5 0.6 0.6 0.6 -0.4 -0.5 -0.9 -0.7 -1.3 -0.1 -0.1 -0.1 0.0 0.0 -0.1 
2004 30 2 . 6 2.3 2.2 2 . 1 0.7 0.6 0.3 0.3 0.0 0.3 0.2 0.2 0.2 0.2 1.0 
2005 19 0.4 0.3 0.1 0 . 1 0.0 0.0 - 0.3 -0.2 -0.3 0.1 0.1 0.1 0.1 0.1 0 . 0 
2006 23 2 . 9 2.4 2 . 1 1.9 1.1 0.7 0.5 0.6 0.2 0.4 0.0 0.0 0.0 0.0 1.0 
2007 22 1.4 1.0 0.7 0.7 0.6 0 . 2 -0.2 -0.1 -0.3 0.0 0.0 0.0 0.0 0.0 0.4 
2008 15 1.6 1.3 1.1 1.1 0.6 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 

=.====== -====== -====-= =.=====- -====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ==.==== 

AVERAGE 1.6 1.4 1..1 1.0 0.4 0.0 0.0 0.0 - 0.1 0.1 0.0 0.0 0.0 0.0 0.5 



' ************************************************************************************************************************** * ***** * ** 
BPAHYSUM Sununary 

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

Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 2454.6 2444.9 2425.7 2405.9 2376.0 2348 . 1 2343.9 2347.3 2356.7 2 399.5 2447.7 2458 . 5 2458 . 4 2458.3 2410.0 
1990 154 2452.7 2445.7 2428.2 2407.6 2375.1 2347.4 2342.8 2346.8 2357.7 2399.8 2447.9 2458.8 2458.7 2458.5 2410.2 
1991 154 2452 . 5 2445.1 2428.5 2407.5 2374 . 7 2344.5 2339.5 2343.4 2353.2 2398.7 2447.4 2458.7 2458 . 4 2458 . 1 2409.0 
1992 160 2450.4 2443.5 2427.4 2404.8 2373 . 1 2344 . 9 2340.6 2344.5 2355.4 2398.8 2446.7 2458.1 2457 . 9 2457 . 7 2408 . 4 
1993 155 2452 . 1 2446.7 2431.5 2406.7 2376 . 9 2349.6 2344.8 2348.2 2358.8 2400.7 2446.7 2458.4 2457 . 7 2457.3 2410.8 
1994 155 2452 . 0 2447 . 1 2432.5 2406.0 2376.0 2348.3 2343.8 2347 . 5 2358.1 2400.9 2447.1 2458 . 4 2457 . 4 2456.6 2410.6 
1995 154 2447.9 2444 . 7 2430.4 2403.6 2374.8 2347.9 2343.0 2346 . 4 2356.9 2401.1 2447 . 6 2458 . 3 2457 . 3 24"56 . 6 2409.4 
1996 148 2449.3 2446.2 2432.4 2405.5 2376.3 2348.0 2343.8 234'7.0 2356.9 2399 .3 2446.7 2458.5 2457 . 7 2457.2 2410.0 

r 1997 155 2450.3 2446.7 2432.0 2403.9 2373.5 2345.0 2340.4 2344.4 2354.6 2398.1 2446.9 2458.1 2457.5 2457.0 2408.9 
1998 155 2450.8 2447 . 1 2432.5 2406.2 2373.0 2343.9 2339.1 2343.7 2354.8 2397 . 9 2446.5 2458.2 2457.6 2457.2 2408.9 
1999 149 2449 . 5 2445 . 6 2431.1 2405.8 2374.4 2346.0 2341.3 2345.2 2356 . 2 2398.4 2447.7 2458.7 2458.3 2458.0 2409.4 

0 2000 151 2452.2 2450.0 2436 . 9 2407.9 2374 . 7 2343.7 2339.8 2344.8 2355.5 2401.3 2448.4 2458.7 2458.2 2457.8 2410 . 6 
2001 152 2451. 6 2449 . 7 2436.3 2408.0 2377.3 2348.3 2344.8 2349.2 2359.0 2400.3 2448.0 2458.8 2458.1 2457.8 2411.7 
2002 157 2451.0 2447 . 5 2432.3 2405.0 2376.1 2 349.0 2343.8 2347.7 2357 . 7 2400.8 2447.7 2458.6 2457 .. 9 2457.5 2410.6 
2003 163 2452.6 2450.7 2437.2 2408.9 2376.4 23 47.1 2342.9 2347.0 2357.8 2400.9 2448.1 2458.7 2458 . 2 2457.8 · 2411.6 
2004 146 2453.5 2451.1 2437.7 2408.0 2376.2 2347 . 9 2342.9 2346.3 2356.9 2400.2 2447.8 2458.7 2458.2 2457.8 2411.6 
2005 151 2453.2 2451.3 2438:4 2408 . 7 2377.8 2350.3 2345.4 2349.2 2359.5 2399.9 2448.3 2458.7 2458.2 2457 . 9 241 2. 4 
2006 145 2451. 6 2449.8 2436.0 2406.3 2376 . 8 2348 . 3 2344.2 2348.6 2360.3 2403.2 2447.8 2458.4 2458.1 2457.8 2411 . 7 
2007 155 2453.0 2451.0 2437.6 2407.6 2377.8 2351. 4 2346.1 2350.1 2359.5 2399.8 2447.7 2458.1 2457.8 2457.5 2412.3 
2008 159 2454.2 2452 . 6 2440.9 2409 . 1 2375.5 2344.7 2340.4 2344.6 2355.0 2397.7 2447.0 2458.7 2458.6 2458 . 4 2411 . 2 

===-== .... =: =====- =-==-=~=- =:=-====- ====== ====== ====== ====== ====== ====== ====== ====== ==="""',...= ====== ===z=== 
AVERAGE 2451.8 2447.8 2433 . 3 2406.6 2375.6 2347.2 234 2 .6 2346.6 2357.0 2399 . 9 2447.5 2458.5 2458.0 2457 . 6 2410.5 



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

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over 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 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1990 154 -0 . 1 -0 . 3 -0.1 0.2 0 . 4 0.2 0.2 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0 . 1 
1991 154 -0 . 1 -0.3 -0.2 0.0 -0.1 -0 . 1 -0.1 -0.1 -0 . 1 0.0 0.0 -0.1 0.0 0.0 -0.1 
1992 160 -0 . 1 -0.1 -0.2 0.0 -0 . 1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 
1993 155 -0.1 -0.1 0.0 0.1 0 . 1 0 . 1 0.2 0.1 0.1 0.1 0.1 0.0 0 . 2 0 . 4 0.1 
1994 155 0.8 1.3 1.2 0 . 9 0.8 0.6 0.7 0.8 0.8 0.3 0.2 -0.1 0.3 0.5 0.7 

r- 1995 154 1.4 1.5 1.3 1.1 1.0 0.7 0.7 0.9 0.8 0.4 0.3 0.1 0.5 0.7 0.8 
1996 148 1.0 1.3 1.1 1.1 0.8 0 . 6 0.5 0.5 0.5 0.1 0.1 0.1 0.3 0.3 0.6 

--' 1997 155 0.8 1.1 1.1 0.8 0.6 0.4 0.4 0.4 0.4 0.1 0 . 1 0.0 0.2 0.3 0.5 I 
1998 155 0.5 0.2 0.2 0.4 0.8 0.9 0.9 0.9 0.8 0.4 0.2 0.1 0.2 0.2 0 . 5 
1999 149 0.4 0.4 0.4 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.2 0 . 2 
2000 151 0.4 0.8 0.9 0.4 0.8 0.6 0.6 0.6 0.5 0.2 0.1 0.0 0.2 0.2 0.5 
2001 152 0.7 1.0 1.2 0.9 0.5 0.2 0.1 0.1 0.1 0.1 0.0 - 0.0 0 . 2 0.3 0 . 4 
2002 157 0.6 0.8 0.7 0.8 1.2 1.0 1.0 1.0 0.8 0.4 0.3 0.1 0.3 0.4 0 . 7 
2003 163 0.7 0.9 0.9 0.4 0.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.2 0.3 0 . 3 
2004 146 0.6 0.9 0.9 0.7 0.7 0 . 7 1.1 1.1 0.9 0.5 0.2 0.0 0.1 0.1 0 . 6 
2005 151 0.6 1.0 0.9 0.6 0.5 0.8 0.8 0.8 0.7 0.3 0.2 0.0 0.1 0 . 2 0.5 
2006 145 0.8 0.8 1.0 0.5 0.4 0.6 0.9 0.9 0.8 0.3 0.1 0.0 0.1 0.1 0 . 5 
2007 155 0.6 0.7 0.8 0.6 0.5 0.5 0.4 0.6 0.5 0.3 0.1 0.0 0.1 0.2 0.4 
2008 159 0.6 0.9 1.0 0.6 0.4 0.3 0.3 0.4 0.4 0.1 0.0 0.0 0.1 0. 1 0.4 

====== ======= =:c====== ====== ======= ====== ====== ======= ====== ====== ====== ====== ======== z:::===== ====== 
AVERAGE 0.5 0.6 0.7 0.5 0.5 0.4 0.4 0.5 0.4 0.2 0.1 0.0 0.2 0 . 2 0.4 



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

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

Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 25 2454 .2 2443.7 2421.0 2393 .5 2370.5 2358 . 1 2355.2 2356.3 2360 . 7 2393.2 2 425.2 2431. 9 2432.4 2433 . 1 2403 . 4 
1990 27 2453 .8 2445.7 2424.9 2402.0 2378.0 2368.4 2365.7 2367.3 2372 .2 2402.2 2430.2 2436.2 2435.7 2436 . 1 2409.6 
1991 26 2450.3 2443.0 2422.5 2396.1 2373.7 2357.2 2353.5 2353.5 2357.0 2390.3 2422.7 2425.9 2425.4 2425 . 5 2401. 5 
1992 18 2449.7 2441. 7 2420.9 2395.0 2376.4 2358.7 2355.6 2355.5 2358 . 1 2391. 5 2421.5 2426.5 2424.4 2423 . 9 2401. 6 
1993 21 2452.0 2448.3 2430.6 2403 . 9 2385.7 2371. 7 2368.2 2368.8 2372 . 1 2401.3 2426.7 2426.5 2424.0 2423.9 2409.2 
1994 30 2448 . 3 2441.2 2419.2 2391.8 2375.0 2353.2 2349.3 2347 . 9 2351.5 2386.7 2419.7 2424.5 2423.9 2424.0 2398.7 
1995 31 2451.0 2445.1 2424.0 2396.0 2378.3 2358 .0 2354.9 2355.2 2360.1 2392.6 2422.8 , 2424 .7 2423.3 2422.9 2402.5 
1996 29 2449.8 2444.1 2423.3 2394 . 9 2378.9 2357 . 7 2354.8 2354.7 2358 . 7 2391.6 2419.5 2423.0 2421 . 2 2420 . 8 2401.4 

r 1997 29 2451.2 2446.7 2425.9 2400.1 2385.9 2367 . 7 2364.9 2366.1 2371.1 2401. 6 2428.0 2433.2 2430.3 2429 . 3 2408.8 
1998 23 2444.9 2439.9 2419.9 2394.0 2369.7 2348.4 2343.8 2341.6 2345.0 2379.5 2409.8 2408.1 2407.4 2407.5 2392 .5 
1999 33 2448.6 2444.0 2423.0 2397.0 2383.3 2370.8 2368.0 2369.7 2374.2 2403.5 2428.4 2434.1 2432.8 2432 . 6 2409.0 
2000 27 2454.5 2451.8 2433.0 2404.7 2387.3 2373.1 2370.0 2370.4 2374.0 2 401.9 2424.2 2425.4 2423.1 2422.7 2410.2 

N 2001 31 2450 . 8 2447.7 2428 . 3 2401.6 2379.5 2362 . 8 2358.8 2359.1 2363 . 4 2394 .2 2420.8 2423.8 2423.3 2423.2 2404.6 
2002 25 2451 . 6 2446 . 9 2425.8 2397.4 2383.4 2361.7 2359.2 2360 . 2 2364 . 5 2396.5 2421.5 2425 .9 2423.6 2423.1 2404.8 
2003 23 2453.5 2450.2 2430.5 2401.8 2387.4 2372.5 2368.3 2368.5 2372 . 7 2402.3 2427.6 2430.3 2429.1 2429.3 2410.5 
2004 24 2453.5 2450.9 2434.1 2406.3 23 86 .5 2374.4 2371.4 2371.8 2375 . 1 2402 .8 2425 . 0 2424.5 2423.2 2423.5 2410.7 
2005 30 2452 .1 2449.6 2431.6 2403.4 2384.8 2372 . 2 2369.1 2370.5 2374.8 2402.9 2426.1 2424.6 2422.8 2423.1 2409.5 
2006 32 2452 . 4 2450 . 1 2431.8 2402.4 2388.3 2373.6 2370.1 2370.3 2374.8 2403.9 2430.5 2435.5 2434.8 2435.0 2412 . 4 
2007 23 2453.3 2451.5 2434.0 2404.3 2389.8 2377 . 9 2375.3 2375.5 2378.3 2405.2 2424.7 2424.9 2424.3 2424.4 2412.0 
2008 26 2446.8 2444.3 2425.7 2397.3 2377.4 2360.5 2356.1 2355.8 2359.2 2391 .1 2421.7 2425.9 2425.1 2425.4 2402.6 

====== ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 2451.1 2446.3 2426.5 2399.1 2381.1 2365.0 2361 .7 2362.0 2366.0 2396.9 2424.0 2427.0 2425.8 2425 .7 2405.9 



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

Base study: AEXBAARO : NTS :1.0 MAY : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAY : SPILL AGREEMENT SIGNED Date: 26-JON-89 19:00:23 
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 JON JOL AG1 AG2 AVG 
----------
1989 25 0.0 0.0 -0 . 1 -0 . 1 -0.1 -0.1 -0 .1 -0.2 -0.1 -0.1 -0.2 -0.3 -0 . 3 -0.3 -0.1 
1990 27 0 . 0 0.1 0.5 0.3 0.1 0.2 0.2 0.2 0.1 0.1 0.0 -0.3 -0.6 -0.6 0.1 
1991 26 -0.3 -0.3 -0.8 -0.9 -0.8· -0.4 -0.5 -0.5 -0.5 -0.3 -0.6 -0.6 -0 .5 -0.3 -0.5 
1992 18 0.0 0.0 -0.1 0.2 -0.1 0.1 -0.2 -0.2 -0.2 -0.1 -0 . 2 -0.3 -0.5 -0.4 -0.1 
1993 21 0.0 0.0 0.5 1.3 -0.2 -0.2 -0.2 -0.2 -0 . 2 -0.1 -0.3 -0.1 -0.2 -0.2 0.0 
1994 30 1.4 2 . 1 3.0 4 . 1 2 .3 4.1 4.1 3.0 2.9 2.0 1.0 1.4 1.5 1.5 2.5 

r 1995 31 1.3 1.7 2 . 5 3 . 6 1.5 2.8 2 .6 2.2 2.1 1.4 0.5 0.8 0.9 1.2 1.8 
1996 29 1.4 2.2 3.3 3.7 2.3 4 . 4 4.0 3.9 3.8 3.0 2.4 2.4 2.0 2.1 2.9 
1997 29 1.0 0.7 2.0 1.6 3.0 3.4 3.5 3.6 3.5 2.6 1.1 0.9 1.0 1.0 2.0 

w 1998 23 1.1 0.9 1.2 2.2 0.9 1.5 0.7 1.0 1.0 0.8 0.5 0.6 0.4 0.4 1.0 
1999 33 0.7 0.8 1.4 1.0 1.1 3.8 3.1 3.1 3.0 2.0 0.6 0.4 0.4 0.4 1.5 
2000 27 0.9 1.2 2 . 1 1.5 1.1 3.6 3.1 3.2 2.9 2.3 1.5 1.6 1.7 1.8 2.0 
2001 31 0.8 1.0 1.7 1.5 1.5 3.0 2.7 3.0 2.9 2.0 1.3 1.4 1.3 1.4 1.8 
2002 25 0.9 1.4 2.5 2.1 2.4 4 . 6 4.7 4.8 4.7 3.4 1.9 2.0 2.1 2.2 2.7 
2003 23 0.9 1.2 2.0 1.4 2.5 4.9 4.3 4 .0 4.0 3.0 1.4 2.1 2.1 2.1 2.5 
2004 24 0.6 0.9 1.4 1.5 2.0 . 3.7 2.5 2.4 2.2 1.8 1.7 1.7 1.8 1.8 1.8 
2005 30 0 . 5 1.0 2.0 1.8 1.6 3.5 2.9 2.8 2.7 1.8 0.5 0.9 1.3 1.4 1.7 
2006 32 0.2 0.5 0.9 1.2 0 . 3 2.7 2.7 2.7 2.6 1.7 0.4 0.9 0.9 0.9 1.3 
2007 23 0.5 0.7 1.5 2.0 0.2 3.5 2.4 2.3 2.2 1.2 0.7 1.4 1.4 1.4 1.5 
2008 26 0.6 1.1 1.7 1.5 2.0 3.3 2.5 2.3 2.3 1.8 1.0 1.2 1.4 1.4 1.7 

==;:::0:==== =c:==::z= -==cr==z==r =:===== ;::z===== ====== ====== ====== ====== ====== ====== ====== ===:=1=== ====== ====== 
AVERAGE 0 . 6 0.9 1.5 1.6 1.2 2.7 2 .4 2.3 2.2 1.6 0.8 0.9 0.9 1.0 1.5 



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

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

Libby Reservoir Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JON JUL AGI AG2 AVG 
----------
1989 22 2455.5 2445.2 2426.1 2411.0 2363.7 2321.7 2305.6 2301.6 2323.2 2397.9 2459.0 2459.0 2459.0 2459.0 2402.2 
1990 19 2455 . 7 2448 . 8 2429.8 2411.0 2362.5 2318.8 2306.4 2304.2 2326.3 2396.7 2459.0 2459.0 2459.0 2459 . 0 2402.7 
1991 20 2451.4 2447.3 2431.1 2411.0 2364.3 2324 . 4 2306.3 2302.3 2323.3 2398.4 2459.0 2459.0 2459.0 2459 . 0 2402.9 
1992 22 2452 . 9 2450.6 2437.6 2411.0 2365.2 2328 . 5 2308.8 2303.0 2323.3 2399.2 2459.0 2459.0 2459 . 0 2459 . 0 2404.5 
1993 24 2450.2 2448.7 2435.2 2411.0 2362.0 2318.9 2308.1 2307.9 2329.9 2396.2 2459.0 2459.0 2459.0 2459.0 2403 . 1 
1994 15 2455.3 2454.9 2439.7 2411.0 2363.0 2322.1 2308.7 2307.4 2328.7 2397.1 2459.0 2459.0 2459.0 2459.0 2404.8 
1995 15 2452.7 2455.4 2441.7 2411.0 2365 .2 2330.0 2310.6 2307.2 2327.0 2399.1 2459.0 2459.0 2459 . 0 2459 . 0 2405 . 8 
1996 23 2452.0 2454.0 2442.1 2411 . 0 2361 . 8 2 318.9 2308 . 8 2309 . 3 2331.3 2396.0 2459.0 2459.0 2459.0 2459.0 2404 . 4 

r 1997 16 2450 . 7 2452.1 2439.7 2409.8 2363 . 2 2327.0 2311.2 2309.5 2329.8 2398 .1 2459.0 2459.0 2459.0 2459.0 2404.9 
1998 22 2453.1 2451.2 2436 . 5 2411.0 2363.8 2324.5 2308.6 2306.1 2326.9 2397.9 2459.0 2459 .0 2459.0 2459.0 2404 . 2 
1999 18 2452 . 8 2453.8 2439.2 2411.0 2366 . 1 . 2332.5 2310.2 2304.6 2324.0 2400.2 2459.0 2459.0 2459.0 2459.0 2405 . 6 

--' 2000 22 2456.0 2456 . 7 2442.3 2411.0 2362 . 9 2322 . 3 2309.3 2308 . 4 2329.7 2397.0 2459.0 2459.0 2459.0 2459 . 0 2405.3 
+::> 2001 17 2451.2 2453 . 0 2440.5 2411.0 2363 . 1 2323 . 8 2310.7 2310.1 2331.1 2397.2 2459.0 2459.0 2459.0 2459.0 2404.9 

2002 18 2452.7 2453.8 2439.3 2411.0 2363.3 2322.9 2308.8 2307.0 2328.1 2397.4 2459.0 2459.0 2 459 . 0 2459.0 2404.5 
2003 14 2454 .3 2456 . 3 2441. 5 2 411.0 2364.8 2328.6 2311.1 2308.2 2328.1 2398.8 2459.0 2459.0 2459.0 2459.0 2406.0 
2004 30 2452.0 2455.0 2443.1 2410 . 8 2363 . 5 2325.1 2310.5 2309.2 2329.9 2397.8 2459.0 2459.0 2459.0 2459.0 2405.4 
2005 19 2451 . 9 2453.8 2442.0 2410.4 2362.9 2323.1 2310.2 2309.3 2330.4 2397.2 2459.0 2459.0 2459.0 2459 . 0 2404 . 9 
2006 23 2455.0 2457.7 2446.2 2411.0 2363.6 2325.9 2311.9 2310.8 2331. 3 2397.7 2459.0 2459 . 0 2459 . 0 2459.0 2406 . 4 
2007 22 2452.3 2455.6 2443.2 2411.0 23 62.9 2322.3 2309.7 2309.0 2330.3 2397.0 2459.0 2459.0 2459 . 0 2459.0 2405 . 1 
2008 15 2456 . 5 2458.0 2446.5 2411.0 2363.1 2323.6 2311.1 2310.6 2331. 6 2397.1 2459.0 2459.0 2459 . 0 2459 . 0 2406.3 

--=-==-=:=:= ,.. .... """'= .... = _ ... _-=:.z~ -=-=-=_..-= ====== ====== ====== ======== ====== ====== ====== ====== ======= ==-==== """'===== 
AVERAGE 2453.1 2453.0 2439 . 1 2410.9 2363.5 2324.0 2309.2 2307.3 2328.2 2397.6 2459.0 2459.0 2459.0 2459 .0 2404 . 6 

~ 



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

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

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 22 0 . 0 0.0 -0.1 0 . 0 0.0 0 . 0 0.9 1.5 1.3 0.0 0.0 0.0 0 . 0 0.0 0.2 
1990 19 0 . 0 -0 . 1 0.0 0 . 0 0.0 0.0 0.5 1.1 0.9 0.0 0.0 0.0 0.0 0.0 0.1 
1991 20 -0 .2 -0 . 1 0.1 0 . 0 0 . 0 -0.1 -0.1 -0 . 7 -0.6 0.0 0 . 0 0.0 0.0 0.0 -0 . 1 
1992 22 0.1 0.2 -0.1 0 . 0 0.0 0 . 0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 
1993 24 0 . 1 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 0.0 
1994 15 1.2 0 . 4 0.3 0 . 0 0.0 0.1 0.2 0.2 0.2 0.0 0.0 0 . 0 0.0 0.0 0 . 2 
1995 15 1.2 0.2 0.0 0.0 0.0 0.2 0.3 0 . 4 0 . 4 0.0 0 . 0 0.0 0.0 0.0 0.2 

r 1996 23 1.4 1.2 0.4 0.0 0.0 0.2 0.2 0 . 4 0.3 0.0 0.0 0.0 0.0 0.0 0.3 
1997 16 0.7 0.5 0.3 0.3 0.4 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.2 
1998 22 0 . 4 -0.2 0 . 2 0.0 0.0 -0.2 -0.2 -0.3 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 

CJ1 1999 18 0 . 4 0.0 -0.3 0.0 0.0 -0.6 -0.9 -1.2 -1.0 0.0 0.0 0.0 0.0 0 . 0 -0.2 
2000 22 0.5 0.5 0 . 2 0.0 0.0 -0 . 1 -0.1 -0 . 2 -0 .2 0.0 0.0 0.0 0.0 0 . 0 0.1 
2001 17 0.9 0.6 0.3 0.0 0 . 0 -0 . 1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 
2002 18 0.3 0.1 0.5 0.0 0.0 -0.1 -0.7 -1.0 -0.9 0.0 0.0 0.0 0.0 0 . 0 -0 .1 
2003 14 0.2 -0.2 0.0 0.0 0.0 -0.7 -1.8 -2 . 5 -2.2 0.0 0.0 0.0 0.0 0.0 -0.4 
2004 30 1.3 0.9 0.4 0.2 0 .2 0 . 1 -0.5 -1.1 -0.9 0.0 0.0 0.0 0.0 0.0 0.1 
2005 19 0.2 0.2 0.1 0 . 1 0.1 0.0 -0.4 -0.7 -0.6 0.0 0.0 0.0 0.0 0.0 0 . 0 
2006 23 0 . 6 0.1 0.0 0.0 0.0 0 . 0 -0.4 -0 . 4 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 
2007 22 0 . 3 0.0 0.3 0.0 0.0 0.1 -0.3 -0.4 -0.3 0.0 0.0 0.0 0 . 0 0.0 0.0 
2008 15 0.4 0.1 0.0 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:::::= ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 0.5 0.2 0.1 0.0 0.0 -0.1 -0.2 -0 . 2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 



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

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

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 153 1288.7 1288.2 1288.4 1287.9 1274.3 1257.2 1230.1 1222.1 1217.1 1248 . 1 1285 . 6 1290.0 1290 . 0 1290.0 1270 . 5 
1990 154 1288 . 7 1288.4 1288.5 1288.0 1274 .1 1256.3 1228.2 1221.2 1216.2 1246.5 1284 . 9 1290.0 1290 . 0 1290.0 1270 . 0 
1991 154 1288 . 7 1288.3 1288.5 1288.1 1276.0 1259.1 1231. 7 1222 . 4 1217.3 1246.4 1284 . 9 1290.0 1290 . 0 1290 . 0 1270 . 7 
1992 160 128 8 .5 1288.2 1288.5 1288.2 1275.8 1259.1 1231.4 1222.9 1217.3 1247.5 1285 . 3 1290.0 1290 . 0 1290.0 1270 . 8 
1993 155 1288.7 1288.5 1288.8 1288.3 1275.2 1258 . 0 1230.4 1221.1 1216.3 1246.2 1285 . 0 1290 . 0 1290 . 0 1290.0 1270 . 5 
1994 155 12 88 . 7 1288.5 1288.7 1288 . 1 1275.9 1258 . 1 1230.9 1221.3 1216.8 1249.5 1286.2 1290.0 1290 . 0 1290.0 1270.9 
1995 154 1288 . 4 1288 . 4 1288.6 1288.3 1275.5 1257.1 1230.3 1221.9 1216 . 5 1248.9 1286.5 1290.0 1290 . 0 1290.0 1270.7 
1996 148 1288 . 7 1288.7 1288.9 1288.7 1277 . 2 1259.8 1231.0 1222.2 1216.7 1248.7 1285.4 1290.0 1290.0 1290.0 1271 . 2 

r 1997 155 1288 . 7 1288.7 1288.8 1288.3 1276 . 5 1259 . 0 1231.6 1223.6 1217.3 1246.7 1286.5 1290.0 1290 . 0 1290.0 1271.0 
1998 155 1288 . 6 1288.6 1288.7 1288.2 1277 . 1 1259.4 1233.6 1224.9 1218.9 1245.9 1284.9 1290.0 1290.0 1290.0 1271.1 

--' 1999 149 1288 . 4 1288.5 1288.7 1288.0 1275.7 1257.7 1230.1 1220.4 1214.5 1246.7 1285.9 1290.0 1290.0 1290.0 1270.4 I 
2000 151 1289 . 0 1289.0 1289.2 1288.9 1278 . 6 1262 . 0 1236.4 1225.7 1217 . 4 1248.0 1286.6 1290.0 1290.0 1290.0 1272 .1 

0'> 2001 152 1288.8 1288.9 128!!.1 1288.9 1278 .0 1261.6 1233.9 1224 . 6 1218 . 1 1246.2 1284.6 1290.0 1290.0 1290.0 1271.5 
2002 157 1288.8 1288 . 8 1288.9 1288.4 1277 . 3 1261. 8 1236.8 1228.1 1220 . 9 1250.3 1286.3 1290.0 1290.0 1290.0 1272.4 
2003 163 1289.1 1289.1 1289.2 1288.8 1278 . 1 1261. 3 1235 .1 1224.3 1217. 4 1246.5 1285.4 1290.0 1290.0 1290.0 1271.7 
2004 146 1289 . 0 1289.0 1289.2 1288 . 9 1278.9 1262.3 1235.1 1224.5 1217.6 1246.3 1285.6 1290.0 1290.0 1290.0 1271.8 
2005 151 1289.1 1289.1 1289.2 1288.9 1278 . 2 1262.0 1234.7 1226.3 1218.2 1249.5 1286.4 1290.0 1290.0 1290.0 1272 .1 
2006 145 1289.1 1289 . 1 1289.2 1288.8 1279 . 0 12 61.6 1235.1 1224.9 1218.0 1248 . 6 1285.0 1290.0 1290.0 1290.0 1272.0 
2007 155 1289 . 0 1289 . 1 1289.2 1288.8 1277 . 9 1261.7 1235.9 1228.5 1220.6 1250.2 1286.1 1290.0 1290.0 1290 . 0 1272.4 
2008 159 1289 . 4 1289.3 1289.5 1289 . 2 1278.9 1262.7 1235.7 1225.1 1218.1 1245.4 1285.7 1290.0 1290.0 1290.0 1272.0 

====== ====== =:===== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1288.8 1288.7 1288.9 1288.5 1276.9 1259.9 1232.9 1223.8 1217.6 1247.6 1285.6 1290.0 1290.0 1290 . 0 1271.3 



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

Base Study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JON-89 19:00:23 
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 I NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JON JOL AG1 AG2 AVG 
----------
1989 153 0 . 0 0.0 0.0 0.0 0.0 0.0 0.4 0 . 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1990 154 0 . 0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1991 154 0 . 0 0 . 0 0 . 0 0 . 0 0.0 0.0 -0.1 -0.5 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 
1992 160 0.0 0.0 0 . 0 0.0 0.0 0.0 -0.5 -0.5 -0.3 -0.4 0.0 0.0. 0.0 0.0 -0.1 
1993 155 0.0 0.0 0.0 0.0 0 . 1 0.1 -0.4 -0.3 -0.3 -0.3 0.0 0.0 0.0 0 . 0 -0.1 
1994 155 0 . 1 0 . 1 0.1 0 . 0 0.4 0.5 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 

r- 1995 154 0 . 1 0.1 0.1 0.1 0 . 4 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
1996 148 0.1 0.1 0.1 0.1 0.4 0.5 0.3 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.1 
1997 155 0.1 0.1 0.1 0 . 1 0 . 3 0.4 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0 . 0 0.1 
1998 155 0.0 0.0 0.0 0.0 0.0 0.0 - 0.7 -0.8 -0.3 -0.2 0.0 0.0 0.0 0.0 -0.1 

-....J 1999 149 0.0 0.0 0.0 -0.1 -0.3 -0.3 -1.7 -1.6 -0.6 -0.3 0.0 0.0 0.0 0.0 -0 . 3 
2000 151 0.0 0.1 0 . 1 0.0 0.2 0.2 -1.1 -1.1 -0.4 -0.1 0.0 0.0 0.0 0.0 -0 .1 
2001 152 0.0 0.1 0.0 0.0 0.3 0.3 -1.4 -0.8 -0.1 -0.1 0.0 0.0 0.0 0.0 -0 .1 
2002 157 0.1 0.0 0.0 0.0 0.1 0.1 -0.8 -0.9 -0.3 -0.3 0.0 0.0 0.0 0.0 -0.1 
2003 163 0.0 0.0 0.0 0.0 -0.1 -0.2 -2 .1 -1.4 -0.6 -0.3 0.0 0.0 0.0 0.0 -0.3 
2004 146 0 . 1 0.1 0.0 0.0 0.2 0.1 -0.9 -0.9 -0.3 -0.2 0.0 0.0 0.0 0.0 -0 .1 
2005 151 0.0 0.1 0.0 0.0 0.2 0.2 -1.0 -1.0 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 
2006 145 0.1 0.0 0.0 0.0 0.2 0.3 -0.2 -0.3 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 
2007 155 0.0 0.0 0.0 0.0 0.2 0.3 -0.2 -0.7 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
2008 159 0.1 0.1 0.1 0.0 0.3 0.4 0.0 -0.2 0.0 0.0 0.0 0.0 0 .0 0.0 0 .1 

===.=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== . =zc===== 
AVERAGE 0.0 0.0 0.0 0.0 0.1 0.2 -0.5 -0.5 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 



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

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

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JON JOL· AGI 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 12 86 . 4 1276.4 1279 . 1 1278.5 1257.2 1281.1 1289.0 1289.3 1289.3 1283 . 1 
1992 18 1288.5 1288.1 1287.7 1286.3 1283.3 12 82 . 9 1274.5 1278 . 5 1278 . 7 1259.3 1282.7 12 89.7 1290.0 1290.0 1282.6 
1993 21 1288 . 6 1288 . 5 1288.6 1288.0 1288 .0 1288 . 0 1280.8 1284 . 8 1284.4 1261.1 1281.1 1289.2 1289.5 1289.5 1284 . 7 
1994 30 1288.5 1288.4 1288.2 1287.3 1284 . 4 1283.4 1273.4 1277 . 4 1276.2 1255.9 1281.1 1288.8 1289.1 1289.2 1282 . 1 
1995 31 1288.4 1288.3 1288.4 1287.9 1287.0 1286.8 1277.9 1281.8 1281.0 1259.6 1281.2 1289.6 1289.9 1290 . 0 1283.9 
1996 29 1288.6 1288.4 1288.4 1287.9 1286.7 1285.8 1276.6 1280.4 1280.1 1260.0 1280.6 1289.0 1289.2 1289.2 1283 .5 

r 1997 29 1288.7 1288 . 6 1288.6 1287.9 1286.4 1285.1 1277 . 1 1281.3 1280.8 1262.9 1282.7 1289.4 1289.6 1289.6 1284.0 
1998 23 1288.4 1288 . 2 1288.3 1287.8 1285.9 1284.6 1273.3 1275. 2 1273.7 1251. 9 1275.5 1287.5 1287.5 1287.6 1281.1 
1999 33 1288.7 1288.6 1288.5 1287.7 1283.6 1280.4 1274.2 1277 . 6 '1277.6 1265.5 1282.1 1289.5 1289.8 1289.8 1283.0 

---' 2000 27 1288.9 1288.9 1288 . 8 1288.1 1288.1 1288.0 1281.3 1285.2 1285.4 1264.5 1280.8 1289.3 1289.7 1289.7 1285.1 <Xl 
2001 31 1288 . 6 12 88 .6 1288.6 1288.2 1287.8 1287 . 6 1280.2 1283 . 5 1283 . 7 1261.2 1280.3 1289.6 1289.7 1289.8 1284.5 
2002 25 1288.8 1288.7 1288.6 1287.9 1285.1 1283.3 1276.4 1280 . 2 '1280.1 1263.0 1281.0 1289.4 1289.8 1289 . 9 1283.5 
2003 23 1288.9 1288 . 8 1288.7 1288.2 1287.5 1286.8 1279.8 1282.1 1282.0 1265.1 1282.2 1289.5 1289.8 1289.8 1284.8 
2004 24 1288.9 1288.9 1288.9 1288.3 1288.1 1288.1 1281.9 1285.0 1285.3 1262.1 1280.9 1289.6 1289.8 1289.8 1285.0 
2005 30 1288 . 9 1288.9 1288.8 1288.3 1288 .0 1287.9 1281.7 1284.8 1285.3 1263.9 1280.6 1289.4 1289.7 1289 . 8 1285.1 
2006 32 1289.0 1289.0 1288.8 1288 . 3 1287 .6 1287.3 1280.8 1284.1 1283.4 1265.2 1282.8 1289.4 1289.8 1289.9 1285.1 
2007 23 1288.9 1289 .0 1288.9 1288.3 1288.2 1287 . 9 ).281.7 1285.3 1286.0 1265.3 1280.8 1289.6 1289.9 1289.9 1285 . 4 
2008 26 1289 . 0 1289.0 1288.9 1288.2 1284.6 1281.9 1273.3 1275.0 1275.3 1260.3 1280.0 1288.6 1288.9 1288 .9 1282.3 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1288.7 1288.6 1288.5 1287.9 1286.6 1285.9 1278.0 1281. 5 1281.3 1261.6 1281. 2 1289.3 1289 . 6 1289.6 1283 . 9 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER: EXISTING TI Date: 6-0CT-89 16:00:23 
Incr Study: GMXA1SAS : NTS : TE3AC : 2.5 MAF : SPILL AGREEMENT SIGNED Date: 26-JUN-89 19:00:23 
Difference = (Incr Study) - (Base Study) 
Number of Games: 200 
Average Over 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 0.0 0.0 0 . 0 0.0 0.0 0 . 0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 
1990 27 0.0 0.0 0.0 0.0 0.2 0.1 0.2 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.1 
1991 26 0.0 0.0 0.0 0.0 -0.3 -0.6 -0.7 -0.9 -1.0 -0.3 -0.2 -0.1 -0.1 -0.1 -0.3 
1992 18 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.3 0.0 0.0 0.0 0.0 
1993 21 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.3 -0.1 -0.1 0.0 0.0 0.0 0.0 
1994 30 0.1 0.1 0.1 0 . 1 0.8 0.9 1.6 1.3 1.2 0.7 -0.2 0.0 0.0 0.0 0.5 
1995 31 0.1 0.1 0.1 0 . 1 0.5 0.6 0.9 0.6 1.0 0.6 0.1 0.0 0.0 0.0 0.3 

r 1996 29 0.1 0.1 0.1 0 . 1 0 . 3 0 . 4 0.6 0.3 0.8 0.3 0.5 0.1 0.2 0.2 0.3 
1997 29 0.1 0 . 0 0.1 0.0 0.4 0.6 0.4 0.5 0.5 0.6 0.1 0.0 0.0 0.0 0.2 
1998 23 0.1 0.0 0.0 0.0 0.1 0.0 0.4 0.1 0.4 0.4 0.4 0.0 0.0 0.0 0.2 

1.0 1999 33 0 . 1 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.2 0.6 0 . 0 0.0 0.0 0.0 0.1 
2000 27 0.1 0.1 0.1 0.1 0.0 0.0 0.3 0.1 0.5 0.5 0.4 0.0 0.1 0.1 0.2 
2001 31 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.2 0.4 0.7 0.1 0.0 0.0 0.0 0.2 
2002 25 0.1 0.1 0.1 0 . 1 0.5 0 . 5 0.5 0.6 0.7 1.0 0.3 0.0 0.1 0.0 0.3 
2003 23 0 . 1 0.1 0.1 0.1 0.2 0.2 0.7 0.6 0.2 1.7 0.7 0.1 0.1 0.2 0.4 
2004 24 0.1 0.1 0.1 0.1 0.0 0.0 0.6 0.3 0.5 1.0 0.2 0.0 0.0 0.0 0.2 
2005 30 0.1 0.1 0.1 0.1 0.0 -0.1 0.2 0 . 1 0 . 1 0.8 0.1 -0.1 -0.1 -0.1 0.1 
2006 32 0.1 0.1 0.1 0.1 0.0 -0.2 0.1 -0.2 0.0 0.6 0.0 -0.1 -0.1 -0.1 0.0 
2007 23 0.1 0.1 0.1 0.1 0.1 0.0 0.4 0.1 0.4 1.1 0.2 0.0 0.0 0.0 0.2 
2008 26 0 . 1 0.1 0.1 0.0 0.2 0.4 0.8 0.6 0.5 0.3 0.1 0.0 0.0 0.0 0.2 

====== ====== ======== ====:=:::z ====== ====== ====== ======= ====== ====== ====== ====== ====::::0:::= c::===== ====== 
AVERAGE 0 . 1 0.1 0.1 0.1 0.2 0.2 0.4 0.3 0.4 0.5 0.1 0.0 0.0 0.0 0.2 



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

Base study: AEXBAARO : NTS :1.0 MAF : ALT RESOURCE ORDER : EXISTING TI Date: 6-0CT-89 16:00: 2 3 
Number of Games: 200 
Average Over High Water Years (Top 10 Percent) 
************************************************************************************************** **** ***************************** 

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 22 1288.8 1288.2 1288.4 1287.9 1278 . 0 1263.5 1224.6 1212.5 12 10 . 8 1250.2 1290.0 12 90.0 1290 . 0 1290.0 12 70.9 
1990 19 1288 . 8 1288.5 1288 . 6 1288 . 0 1279 . 4 1263 . 5 1224.5 1212.7 1211.6 1252.4 1290.0 1290.0 1290.0 1290.0 1271.3 
1991 20 1288 . 6 1288.5 1288.7 1288 . 2 1278 . 7 1264 . 1 1225.5 1212.7 1210.8 12 49 . 2 1290.0 12 90.0 1290.0 1290 . 0 1271.0 
1992 22 1288.7 1288.8 1289.1 1288.8 1281.2 1266 . 2 1228.3 1212 . 5 1211.0 1247 . 8 1290.0 1290.0 1290.0 1290.0 1271.7 
1993 24 1288. 7 1288 . 8 1289.0 1288.5 1281.7 1265 . 1 1225.8 1214.6 1212 . 2 1253 . 2 1290.0 12 90 . 0 1290 . 0 1290 . 0 1271.9 
1994 15 1288 . 8 1289 . 2 1289.2 1288.9 1283.7 1266.1 1226.9 1214.7 1212.0 1251. 6 1290.0 1290.0 1290.0 1290.0 1272.2 
1995 15 1288 . 6 1289.4 1289 . 4 1289.1 1283.0 1267.8 1229.9 1215.4 1211.7 1248.1 1290.0 12 90 . 0 1290 . 0 1290.0 1272.2 

r-< 1996 23 1288.7 1289.3 1289.4 1289.4 1285 . 2 1266.1 1226.4 1215.1 1212.5 1253.6 1290 . 0 1290.0 1290.0 1290.0 1272.6 
....... 1997 16 1288.8 1289.5 1289.4 1289.3 1283.6 1267.2 1229.8 1216.0 1212.2 1249.9 1290.0 1290.0 1290 . 0 1290.0 1272.5 
I 1998 22 1288 . 7 1288.8 1289.0 1288.6 1281.7 1266.0 1227.3 1214.4 1211. 6 1250.2 1290 . 0 12 90 . 0 12 90.0 1290.0 1271.8 

N 1999 18 1288.7 1289.2 1289.2 1288.6 1280.4 1267.1 1230.1 1214.6 1211.1 1246.1 1290.0 1290.0 1290.0 1290.0 1271.7 0 
2000 22 1289.0 1289.6 1289.4 1289.3 1284.8 1266.5 1227.5 1215.2 1212.1 1251.8 1290.0 1290.0 1290 . 0 1290.0 1272.5 
2001 17 1288.9 1289.5 1289.4 1289 . 1 1283.5 1267.2 1228.8 1216.0 1212.5 1251. 5 1290.0 1290 . 0 1290 . 0 1290.0 1272 . 5 
2002 18 1288 . 8 1289 . 2 1289.2 1288.8 1282.7 1265.9 1227.2 1214.6 1211 . 9 12 51. 0 1290.0 1290 . 0 1290 . 0 1290.0 1272 .1 
2003 14 1289.0 1289.4 1289 . 3 1288 . 7 1282.4 1267.3 1230 .2 1215.5 1212. 0 1248 . 5 1290.0 12 90.0 1290.0 1290 . 0 · 1272.2 
2004 30 1288 . 8 1289.6 1289 . 5 1289.3 1284.0 1267.0 1229.0 1215.8 1212.3 1250.4 1290.0 12 90.0 1290.0 1290.0 1272.5 
2005 19 1289.0 1289.6 1289.6 1289.5 1284.6 1266 . 3 1228.4 1215.7 1212.3 1251. 4 1290.0 1290.0 1290.0 1290.0 1272.6 
2006 23 1289.1 1289.9 1289.8 1289.7 1285.4 1267. 9 1230.2 1216.7 1212.6 1250.6 1290.0 1290.0 1290.0 1290 . 0 1272 . 9 
2007 22 1288.9 1289.8 1289 . 7 1289.4 1285.1 1266 . 6 1227.8 1215.5 1212.4 1251.8 1290.0 1290.0 1290.0 1290 . 0 1272 .6 
2008 15 1289 . 4 1289.9 1289.8 1289.6 1285.4 1267.3 1229.1 1216.2 1212.7 1251.6 1290.0 1290.0 1290.0 1290.0 1272.9 

=====-=== ======= ==:::0:===""" ====== ====== ======= ====== ======= ====== ====== ====== ====== ======- ====== ====== 
AVERAGE 1288.8 1289.2 1289.3 1288.9 1282 . 7 1266.2 1227.8 1214.8 1211.9 1250.6 1290.0 1290.0 1290.0 1290 . 0 1272.1 



********************************************** * *****************************'****************************************************** * 
BPAHYSUM Surrunary 

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

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 22 0.0 0 . 0 0 . 0 0.0 0.0 0.0 0.8 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0 . 1 
1990 19 0.0 0.0 0.0 0.0 -0.1 0.1 0.5 0.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
1991 20 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
1992 22 0 . 0 0.0 0.0 0 . 0 0.0 0 . 0 0.0 0.0 0.0 0 . 0 0.0 0.0 0 . 0 0 . 0 0.0 
1993 24 0 . 0 0.0 0.0 0 . 0 0.1 0 . 1 0.1 0.1 0 . 0 0.0 0.0 0.0 0.0 0.0 0 . 0 
1994 15 0.1 0.1 0 . 0 0.0 0.4 0.1 0.1 0 . 1 0.0 0.0 0.0 0.0 0.0 0 . 0 0.1 

r- 1995 15 0 . 1 0 . 0 0.0 0.0 0.1 0.1 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
1996 23 0.1 0.2 0.0 0 . 1 0.3 0.2 0.2 0.2 0.0 0 . 0 0.0 0.0 0.0 0.0 0 . 1 

--' 1997 16 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0 I 
N 1998 22 0 .. 0 0.0 0.0 0 . 0 -0.3 -0.2 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 

1999 18 0 . 0 0.0 0.0 0 . 0 -0 . 1 -0.6 -0 . 8 -0.6 -0.3 0.0 0.0 0.0 0.0 0.0 -0.2 
2000 22 0 . 1 0 . 1 0.0 0.0 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2001 17 0 . 0 0.0 0.0 0 . 0 -0 . 1 0.0 -0 . 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2002 18 0.0 0.0 0.0 0.1 0.3 -0.1 -0.6 -0.5 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 
2003 14· 0.1 0.0 0.0 0.0 -0.2 -0.6 -1.7 -1.2 -0.6 0 . 0 0.0 0.0 0.0 0 . 0 -0 . 3 
2004 30 0.1 0.0 0.0 0 . 0 -0.1 0.0 -0.5 -0.5 -0.2 0.0 0.0 0.0 0.0 0.0 -0.1 
2005 19 0.0 0.0 0.0 0.0 0.0 0.0 -0.4 -0.3 -0.1 0.0 0.0 0.0 0.0 0 . 0 0 . 0 
2006 23 0.1 0.0 0.0 0.0 -0.1 0 . 0 -0.3 -0.4 -0.2 0.0 0.0 0.0 0.0 0.0 -0.1 
2007 22 0.0 0.0 0.0 0 . 0 0.0 0.1 - 0 . 3 -0.2 -0.1 0.0 0.0 0.0 0 . 0 0.0 0 . 0 
2008 15 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 0.0 0 . 0 

=====~ c:===== ::11'=:=1=== ====== ====== ====== ====== ====== ====== ======= ====== ====== ======= ====== = .... ==== 
AVERAGE 0 .0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 



********************************************************************************************************************************** * 
BPAHYSUM Sununar y 

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

Dworshak Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 1577.4 1572.7 1557.0 1544.8 1525 . 7 1503.6 1499.3 1495.6 1510 . 1 1568 . 1 1593.9 1596.1 1595 . 7 1594 . 9 1553.6 
1990 154 1570 . 9 1567.6 1555.2 1545.1 1525.2 1503.2 1497.0 1496.7 1509.3 1567.4 1594.9 1597.1 1596.8 1596.4 1552 . 4 
1991 154 1571.3 1567.1 1554.2 1545.2 1526 . 4 1504.7 1500.5 1495.9 1514.9 1569.3 1594.0 1596.3 1595 . 6 1594 . 4 1553 . 2 
1992 160 1568.5 1564 .8 1552.9 1543.8 1524.1 1501.8 1500.6 1499.5 1513.1 1568.3 1593.3 1595.9 1594 . 9 1593.8 1551 .7 
1993 155 1571.1 1567.2 1556.2 1546.5 1526.2 1504 . 3 1499.5 1498 . 2 1512.7 1568.2 1593.6 1596.0 1594 . 3 1592.2 1552.8 
1994 155 1570.1 1566 . 5 1556.3 1546 . 3 1525 . 9 1502 . 9 1499.6 1494 . 0 1507.7 1567.8 1594.2 1596.0 1593.6 1590 . 7 1552.0 
1995 154 1562.6 1559 . 9 1551. 8 1541.8 1522 . 8 1502. 4 1498.5 1497.4 1507 . 3 1567.1 1594.6 1596.5 1594 . 3 1591 . 6 1549.7 
1996 148 1564.4 1561 . 1 1552.7 1544 . 5 1525.5 1502.4 1500.9 1497.4 1508.4 1566.0 1593.5 1595.7 1593 . 9 1591. 6 1550.5 

r 1997 155 1566.2 1563 . 1 1554.0 1542.9 1523.7 1503.1 1501. 0 1498.5 1512.4 1564.5 1593.1 1595.0 1593.6 1591.8 1550.9 
1998 155 ' 1566 . 7 1563 . 8 1554. 6 1543.9 1524.5 1503.8 1501. 0 1501. 8 1514.3 1568 . 0 1592.9 1595.7 1594.0 1591.9 1551.8 

I 1999 149 1567.4 1563.8 1553.8 1546.0 1525.1 1501.4 1501. 3 1496.1 1507.8 1565.1 1594.0 1596.2 1595.1 1593.8 1551.3 
N 2000 151 1569.4 1566.2 1557.2 1548 . 6 1528 . 6 1505.8 1505.3 1501. 5 1515.3 1566.9 1592.6 1595.0 1593 . 7 1592 .2 1553.6 
N 2001 152 1569.0 1566.1 1557.6 1547 . 9 1528.0 1504. 7 1502.8 1500.3 1512.6 1568.9 1594.5 1597.0 1595 . 6 1593.9 1553 . 6 

2002 157 1568 . 4 1564 . 9 1554.5 1542.6 1525 . 5 1506.0 1502.7 1500.8 1515 . 3 1568.1 1594.5 1596.4 1594.7 1592.7 1552 . 6 
2003 163 1572 . 0 1568 . 9 1558.6 1550.2 1528 . 3 1504.6 1503.7 1499.0 1511.0 1568.3 1593.4 1596 . 1 1594 . 8 1593 . 3 1554 . 0 
2004 146 1573 . 6 1570.2 1560.0 1550.2 1528 . 4 150 5.7 1503.1 1502 . 1 1515.4 1570.3 1594.1 1597.0 1595 .7 1594 . 3 1555.2 
2005 151 1573 . 9 1570 .2 1560.0 1550 . 4 1527 . 9 1503.7 1502.8 1502.7 1511.5 1568.8 1595.5 1598.0 1596.6 1595 . 1 1554 . 8 
2006 14 5 1569.8 1566 . 5 1556.5 1546.8 1527 . 1 1504.2 1504.6 1498.6 1510.6 1568.5 1593.9 1595.8 1594.8 1593.6 1553 . 2 
2007 155 1569 . 7 1566 . 5 1557.2 1547 . 5 1527.5 1506.2 1503.2 1501. 8 1514.2 1566.4 1593.9 1595.3 1593.9 1592 . 4 1553 . 3 
2008 159 1574 . 1 1570.5 1561.1 1551 . 6 1530.4 1507.8 1502.7 1500.3 1515.3 1565 . 2 1593.8 1595.6 1595.1 1594 .5 1555 . 2 

====== ====== :Z-===IIZ~ ==:=:=== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1569.8 1566.4 1556.1 1546.3 1526.3 1504.1 1501. 5 1498.9 1512.0 1567.6 1593.9 1596.1 1594.8 1593.3 1552.8 



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

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

Difference Of 
Dworshak Res E1ev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 153 0.0 0.0 -0.2 -0 . 1 -0.1 0 . 0 0.2 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0 
1990 154 -0.2 -0.2 -0.2 -0.1 0.1 0 . 1 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1991 154 -0.2 -0.2 - 0.2 -0.1 -0 . 1 0.0 0.0 -0.1 -0.1 0.0 -0.1 - 0.1 - 0.2 -0 .3 -0.1 
1992 160 -0.4 -0.3 -0.2 0 . 0 -0.1 -0.1 -0.5 -0 . 2 -0.2 0.0 0.0 0.0 0 . 0 -0 .1 -0.2 
1993 155 -0.2 -0.1 -0.1 0 . 2 0 . 1 0.1 -0.8 -0 . 6 -0.4 0.0 -0.1 -0.1 0.4 1. 1 0.0 
1994 155 2 .1 2.0 1.4 1.9 1.2 0.8 0.7 -0.1 -0 . 1 0.0 0.0 0.0 0.6 1.4 0 .9 

r- 1995 154 2.6 2 . 4 1.4 2.0 1.5 0 . 9 1.1 0.7 0.6 0.3 0.3 0.3 0.8 1.4 1.2 
1996 148 2.3 2.1 1.4 2.0 1.4 0 . 7 1.3 0.1 0.0 0.1 0.0 0.0 0 . 3 0.8 1.0 

I 1997 155 1.5 1.4 1.1 1.2 1.0 0.7 1.0 0.3 0.2 0.1 0.1 0 . 1 0.4 0 .9 0.8 
N 1998 155 1.0 0.7 0.4 0.6 0.5 0.4 0.3 0.1 0.0 -0.1 0.0 0.0 0 . 3 0.8 0.4 w 1999 149 1.3 1.2 0.9 0 . 5 0.2 0 . 0 -0.4 0.1 0.1 0.0 0 . 0 0 . 0 0 . 2 0.6 0 . 4 

2000 151 1.0 0.9 0.8 1.0 0.4 0 . 5 -0.1 -0.1 -0.1 0.0 0 . 1 0.1 0 . 5 0.9 0.5 
2001 152 1.6 1.6 1.3 1.8 1.3 0 . 7 0.5 0.1 0.1 0.0 0 . 0 0.0 0.4 1.0 0.8 
2002 157 1.2 1.1 0.7 1.5 1.2 0.7 0.4 0.3 0.3 0.1 0.2 0.2 0 . 7 1.3 0.7 
2003 163 1.5 1.3 1.0 0 . 8 0.6 0.3 0.3 0.1 0.2 0.1 0.1 0.1 0 . 4 0 .9 0.6 
2004 146 1.3 1.2 0.9 1.2 1.0 0.6 0.5 0.1 0.1 0.0 0.0 0.0 0.1 0.2 0.6 
2005 151 1.1 1.0 0 . 7 1.2 0 . 6 0.5 0.1 0.0 0.0 -0.1 0.0 0.0 0.3 0.6 0.5 
2006 145 1.5 1.4 1.1 1.1 0 . 6 0.3 0.0 0 . 0 0.0 0.0 0.0 0.1 0.2 0.3 0.5 
2007 155 1.4 1.3 1.0 1.6 1.1 0 . 5 0.4 -0.2 0 . 0 0.0 0.0 0.0 0.4 0 . 8 0.7 
2008 159 1.2 1.1 0.8 1.0 0.5 0 . 3 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0 . 3 0.4 

====== ====== ::::I:ac=::::I== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.1 1.0 0.7 1.0 0.7 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0 .6 0.5 



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

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

Dworshak Res Elev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AG1 AG2 AVG 
---- - -----
1989 25 1577 .1 1572.3 1552.9 1526.9 1514 . 8 1505.2 1509.0 1521.0 1534.5 1540.7 1541.6 1531.7 1527 . 6 1525 .0 1536.0 
1990 27 1573 . 1 1568.7 1552.3 1536 . 1 1530. 6 1522.4 1527.2 1536 . 6 1547.2 1550.6 1545.2 1533.2 1528.7 1526 .0 1542.7 
1991 26 1563 . 5 1559 . 1 1544.8 1526.5 1511. 5 1501. 8 1502.4 1512 . 6 1526 . 5 1534.7 1535 . 8 1527.4 1523.1 1519 .5 1529.5 
1992 18 1569 . 4 1564 . 6 1548.9 1530.3 1518.0 1504.7 1506.2 1515.8 152 7 . 0 1536.7 1535 . 3 1522 .1 1516.4 1512.7 1531. 3 
1993 21 1570 . 6 1566.2 1553 . 1 1537.7 1530.3 1519.9 1521.2 1528.0 1538.2 1541.8 1538.1 1521 . 9 1516 . 3 1512.3 1537.6 
1994 30 1563 . 2 1558.8 1543.4 1523.4 1504.9 1495.0 1495.5 1503.7 1517 . 1 1527.3 1532.9 1523.4 1517.3 1514.0 1524.9 
1995 31 1568 . 4 1564.3 1549 . 4 1527.6 1510.6 1500.3 1502.2 1514 . 0 1527 . 4 1532.6 1532.3 1520.0 1515.2 1512.2 1528.9 
1996 29 1566.8 1562 . 4 1547.4 1526.7 1513.9 1500.7 1504.1 1513 . 9 1524.4 1531.1 1532.4 1520.8 1514.7 1511.3 1528.5 
1997 29 1570.8 1566.8 1551.2 1535.5 1524.3 1515.8 1518.4 1528 . 0 1538.3 1541. 7 1542.5 1529.2 1521.7 1518.1 1537.7 

r- 1998 23 1556 . 3 1552.0 1539. 1 1521.5 1506.8 1492 . 2 1487.8 1495.2 1506 . 8 1512.7 1514.8 1506.2 1502.4 1500.4 1516.4 
1999 33 1566.9 1562.6 1547.8 1536.5 1524 .3 1518.7 1521.9 1531.0 1540.6 1544.7 1543.6 1533.4 1526.7 1523 . 1 1538 . 7 

I 2000 27 1573 . 5 1569 . 7 1555 . 7 1541.8 1532 .6 1520.9 1522.7 1531.1 1541.4 1544.0 1534.5 1520.5 1514 .4 1510 . 5 1539 .0 
N 2001 31 1566 . 6 1562 . 9 1549 . 6 1534.0 1522 . 5 1509.6 1509.9 1520.7 1533.5 1537.3 1532.5 1522.8 1517 . 3 1515 . 0 1533.0 +:> 

2002 25 1572 . 6 1568 . 4 1551.2 1534.6 1519.1 1508 . 9 1512.4 1522 . 0 1531.0 1537.3 1533.9 1523.4 1516.5 1512 . 9 1533.8 
2003 23 1569 . 2 1565.1 1551.5 1537.0 1526.2 1519 . 2 1520.5 1528.3 1538.1 1544.7 1545.1 1531.0 1524.8 1521.6 1539.1 
2004 24 1574 .0 1570 . 3 1557.4 1546.6 1533 . 3 1523.7 1524.9 1530.7 1541. 2 1545.1 1539.6 1523.0 1518.3 1515 . 7 1541. 2 
2005 30 1570.4 1566.4 1553.0 1539.6 1529 . 3 1520.2 1522.2 1530.5 1541.6 1544.1 1536.7 1519.6 1515.7 1513 . 6 1538.1 
2006 32 1572 . 0 1568.0 1554.1 1540 . 1 1524 .0 1514.7 1517.6 1527.2 1539.4 1545.3 1545.9 1532.2 1526.8 1523.9 1539.8 
2007 23 1574.1 1570.3 1556.5 1542.5 1531.1 1520 . 4 1524.2 1532.5 1542.6 1546.7 1538.7 1523.5 1518.5 1515.8 1540.5 
2008 26 1562 . 4 1558.2 1544 . 8 1532 . 6 1519.7 1509 . 6 1512.2 1517.4 1526.7 1535.5 1538.5 1527.6 1523.2 1520. 6 1532.4 

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1569 .0 1564.8 1550.2 1533.9 1521.3 1511 . 2 1513.2 1522.1 1533.3 1538.8 1537.2 152 4 .9 1519 . 5 1516 .4 1534.5 



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

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

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

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 25 0.0 0 . 0 0.0 -0 . 1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.8 -0.8 -0.6 -0 .3 -0.2 
1990 27 -0.1 -0.1 -0.1 0.0 -0.1 0 . 2 0.1 0.2 0.1 0.1 -0.4 -0.7 -0.4 -0 . 3 -0.1 
1991 26 -0.2 -0.2 -0.2 -0 . 2 -0.1 -0.3 0.0 -0.1 -0 .5 -0.4 -0.7 -0.8 -0.8 -0.7 -0 . 4 
1992 18 0 . 1 0.1 -0.1 0.5 0.3 0.2 0.2 0.1 0.1 0.1 -0.4 -0.7 -0.6 -0 . 5 0.0 
1993 21 0 . 1 0 . 1 0 . 5 2.6 3.1 2 . 6 2.3 1.2 1.1 1.1 0.1 1.0 1.4 1.2 1.3 
1994 30 3.2 3.0 3 . 1 5.2 8.0 4.4 3.6 2.8 3.1 2.8 2.5 2.8 2 . 2 1.9 3.6 
1995 31 2 . 5 2.5 2.4 5 . 9 7.1 6.2 5.0 3.9 3.4 3.3 2.2 2.6 2 . 4 2.1 3.8 

r 1996 29 2.4 2.2 2.7 4 . 7 4 . 0 5.8 4.7 3.3 3.5 3.6 2.1 1.9 1.8 1.6 3 . 3 
1997 29 2.1 1.8 2.0 2.1 1.8 2.5 2.5 2.3 1.8 1.8 1.8 2.2 1.6 1.1 2.0 

I 1998 23 2.1 1.9 1.6 3.2 4.4 4.2 3.8 3.1 2.8 2.9 1.4 0.5 0.7 0.8 2.5 
N 1999 33 1.5 1.3 1.7 1.7 1.5 1.9 1.7 1.5 1.1 1.1 1.8 1.0 0.7 0.6 1.4 U1 

2000 27 1.7 1.5 2.0 2 . 8 3.1 4.0 3.5 3.3 2.9 3.0 3.2 1.7 1.5 1.4 2.6 
2001 31 1.5 1.4 1.5 2.3 4.0 4 . 3 4.0 3.2 2.5 2.6 2.2 1.8 1.3 1.0 2.4 
2002 25 1.6 1.5 2.0 2.5 2 . 7 3.4 3.3 2.4 2.7 2.7 2.8 2.2 2.3 1.8 2.4 
2003 23 1.9 1.9 2.1 2.8 1.6 3.0 3.4 2.8 3.5 3.5 4 .7 2.8 2.3 1.7 2.7 
2004 24 1.5 1.3 1.4 3 . 1 3.9 4 .4 3.8 3.9 3.5 3.5 3.6 2.2 1.9 1.4 2.8 
2005 30 1.0 1.0 1.4 3.8 3.8 3.5 3.8 2.9 1.9 2.0 3.1 1.9 1.7 1.9 2.4 
2006 32 0 . 7 0 . 7 0 . 5 1.1 4 . 6 4.0 3.2 2.0 1.4 1.3 2.4 2.1 2.3 1.7 2.0 
2007 23 1.5 1.4 1.4 3 . 7 3 . 2 3.5 3.6 3.0 2.9 3.1 4.1 1.5 1.2 1.0 2.6 
2008 26 1.7 1.6 1.4 2.9 2.6 2.9 3.2 2.3 2.4 2.4 1.8 1.2 1.3 1.3 2.1 

====== ======= ========= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ======= 
AVERAGE 1.4 1.3 1.4 2. 6 3.1 3 . 1 2. 8 . 2.3 2.0 2.0 1.9 1.4 1.3 1.1 2 . 0 



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

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

Dworshak Res Elev (feet) 
-------------------------- - ---

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR API AP2 MAY JUN JUL AGI AG2 AVG 
----------
1989 22 1579.6 1574.7 1560.7 1553.1 1526.2 1491. 6 1501. 0 1508.2 1504.2 1581.5 1600 . 0 1600.0 1600.0 1600.0 1556.1 
1990 19 1578.5 1575.5 1562.9 1555.4 1526 . 2 1491.6 1504.6 1515 . 5 1503.6 1580.4 1600 . 0 1600.0 1600 .0 1600 . 0 1556 . 6 
1991 20 1565 . 6 1564.0 1554.5 1550 . 4 1525 . 2 1491.6 1501. 8 1507 .5 1507.1 1583.7 1600.0 1600.0 1600.0 1 600 . 0 1553 .7 
1992 22 1570 . 7 1568.6 1559.1 1554.3 1526 . 1 1491.6 1504 . 4 1509.0 1514 .1 1587.9 1600.0 1600.0 1600.0 1600 . 0 1556 . 4 
1993 24 1568.9 1567.8 1557.4 1553.0 1525.1 1491.1 1506.4 1519 . 6 1506.0 1580.9 1600.0 1600.0 1600.0 1600 . 0 1554 . 7 
1994 15 1578.0 1576.7 1565.6 1556.6 1526.2 1491.6 1506.4 1516 . 4 1508.7 1583.8 1600 .0 1600.0 1600.0 1600 . 0 1557 . 8 
1995 15 1570.9 1572.2 1562.9 1554.8 1525 . 5 1491. 4 1505.7 1510 . 4 1516.5 1589 . 6 1600.0 1600.0 1600 .0 1600 . 0 1557 . 4 
1996 23 1571.1 1571.5 1563.0 1555.3 1525 . 3 1491.3 1507.3 1521.5 1507.3 1581.3 1600.0 1600.0 1600.0 1600 . 0 1556 . 1 
1997 16 1571.2 1570.3 1560.0 1553.3 1524.7 1490.5 1505.2 1515.4 1517.0 1587 . 1 1600.0 1600.0 1600.0 1600 . 0 1556 . 6 

r- 1998 22 1573.4 1572 .1 1560.8 1553.8 1526.0 1491. 6 1506.6 1514.7 1510 . 9 1585.4 1600.0 1600.0 1600.0 1600.0 1556 . 7 
1999 18 1571.4 1571.6 1562.4 1554.1 1525 . 4 1491.2 1503.5 1506 . 7 1519.1 1590.5 1600.0 1600.0 1600.0 1600.0 1557 . 4 

I 2000 22 1576 . 5 1575.4 1565.5 1556.6 1526.2 1491.6 1506.7 1518.7 1511.5 1583.8 1600.0 1600.0 1600.0 1600.0 1557 . 8 
N 2001 17 1568 . 5 1567.5 1558.9 1554 . 5 1525.4 1491.3 1506.8 1519 . 0 1514. 2 1585.0 1600 . 0 1600.0 1600.0 1600 . 0 1556 . 0 m 

2002 18 1570.8 1569.8 1561.5 1553 . 7 1525.4 1491.2 1506.0 1515.4 1510 . 2 1584.5 1600.0 1600.0 1600.0 1600.0 1556 . 1 
2003 14 1568 . 8 1568.0 1560.2 1554 . 1 1525.3 1491.6 1504.0 1511.4 1517.9 1588.2 1600.0 1600 . 0 1600.0 1600 . 0 1556.5 
2004 30 1568.7 1568 . 3 1560.7 1554.4 1525 . 1 1490.9 1504 . 9. 1515.8 1514.8 1585.5 1600.0 1600.0 1600.0 1600 . 0 1556 . 1 
2005 19 1571.0 1569.2 1560.6 1554.0 1524.9 1490 .8 1505.8 1519.3 1514.4 1584.1 1600.0 1600.0 1600.0 1600 . 0 1556.2 
2006 23 1575.6 1574 .7 1564 . 9 1556.2 1525.7 1491. 4 1506.6 1520.0 1519.1 1586.2 1600.0 1600.0 1600.0 1600.0 1558 . 4 
2007 22 1570.1 1570 . 6 1562.3 1554.7 1525 . 3 1491.0 1505.4 1518.2 1511.4 1583.2 1600.0 1600.0 1600.0 1600.0 1556.2 
2008 15 1579 .7 1577.3 1566.8 1558 . 1 1526.2 1491. 6 1507.0 1520 . 5 1516.2 1585.1 1600.0 1600.0 1600.0 1600.0 1559 .0 

====== ======= ======= ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== 
AVERAGE 1572.3 1571.2 1561.4 1554.5 1525.6 1491.3 1505.3 1515.3 1512.0 1584.7 1600.0 1600.0 1600.0 1600 .0 1556.5 



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

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

Difference Of 
Dworshak Res E1ev (feet) 
------------------------------

ANN 
YEAR / NUM SEP OCT NOV DEC JAN FEB MAR AP1 AP2 MAY JUN JUL AG1 AG2 AVG 
----------
1989 22 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0.0 2.6 2.7 2.3 1.6 0.0 0.0 0.0 0.0 0.5 
1990 19 -0.1 -0.1 -0.1 0 . 0 0.0 0.0 1.4 1.5 1.3 0.9 0.0 0.0 0 . 0 0.0 0.3 
1991 20 -0 . 2 -0.2 -0 . 1 -0 . 1 -0.2 0 . 0 0.2 0.2 -0.3 -0.1 0.0 0.0 0.0 0 . 0 -0 . 1 
1992 22 -0 .2 -0 . 1 -0 . 1 0 . 1 0.1 0 . 0 0.0 0 . 0 0 . 0 0.0 0.0 0.0 0.0 0.0 0 . 0 
1993 24 0 . 1 0.1 0 . 1 0 . 1 0.0 0.0 0.3 0 . 3 0 .2 0.2 0.0 0.0 0 . 0 0 . 0 0 . 1 
1994 15 3.6 2 . 4 0.7 0.0 0.0 0.0 0.1 0.1 0.4 0.3 0.0 0.0 0.0 0.0 0.6 
1995 15 1.6 0.1 -0.5 0.0 0.3 0.3 0.2 0.9 1.4 0.2 0.0 0.0 0.0 0.0 0.3 

r 1996 23 3.2 2.2 0.7 0.4 0 . 3 0 . 1 0.2 0.4 0.5 0.1 0.0 0.0 0.0 0.0 0 . 6 
1997 16 1.3 0.3 0.2 0.1 0 . 1 0.0 0.2 -0.1 -0.3 0.1 0.0 0.0 0.0 0.0 0.2 

I 1998 22 0.8 -0.1 -0.3 0.0 0.0 0.0 -0.5 -0.8 -0.7 -0.3 0.0 0.0 0 . 0 0.0 -0.1 
N 1999 18 0 . 9 0 . 4 0.2 0 . 1 0 . 0 0.0 - 1.2 -1.7 -1.7 -0.8 0.0 0.0 0 . 0 0.0 -0.2 -....J 

2000 22 0.9 0.6 0.2 0.0 0 . 0 0.0 -0.2 -0 . 3 -0.3 -0.1 0.0 0.0 0.0 0.0 0.1 
2001 17 1.0 0.8 0.5 0.3 0 . 2 0.2 0.2 -0.3 -0.3 0.2 0.0 0.0 0.0 0.0 0.3 
2002 18 0 . 8 0.3 0.3 0.2 0 . 0 0.0 0.0 -0.3 -1.5 -0.5 0 . 0 0.0 0 . 0 0.0 0.0 
2003 14 0 . 9 0.6 -0.1 -0.2 -0.2 0.0 -0 . 2 -1.5 -3 . 9 -1.0 0 . 0 0.0 0.0 0.0 -0 . 3 
2004 30 1.8 1.4 0.6 0 . 6 0.1 0.1 0 . 8 -0.3 -1.6 0.1 0.0 0.0 0 . 0 0.0 0.3 
2005 19 0.2 0 . 0 0.1 0 . 0 0.0 0 . 0 0.0 -1.0 -1.6 -0.1 0.0 0.0 0.0 0 . 0 -0 . 1 
2006 23 1.4 0.7 0.0 0 . 0 0 . 0 0 . 0 0.0 -0.8 -0.9 0.0 0.0 0 . 0 0.0 0.0 0.1 
2007 22 0 . 9 0.4 0.4 0.0 0 . 0 0.0 -0.1 -0.5 -0.7 -0.1 0.0 0 . 0 0.0 0 . 0 -- 0 . 1 
2008 15 1.0 0.5 0.0 0.0 0.0 0.0 0.0 -0.2 -0.3 0.0 0 . 0 0.0 0.0 0 . 0 0 . 1 

====== ====== ==-===== ====== ====== ====== ====== ====== ==-===== ====== ====== ====== ====== ====== ====== 
AVERAGE 1.0 0.5 0.1 0.1 0.0 0.0 0.2 -0.1 -0.4 0.0 0.0 0.0 0.0 0 . 0 0 . 1 



STUDY YEAR 

AEXBAARO r91 
GIIXAISAS 991 
HIIXA2SAS 991 

AEXBAARO 1993 
GIIXAISAS 1993 
HIIXA2SAS 993 

AEXBAARO 1995 
GIIXAISAS 1995 
HIIXA2SAS 1995 

AEXBAARO 1997 
GIIXA ISAS 997 
HIIXA2SAS 997 

AEXBAARO 2001 
GIIXAISAS 2001 
I1I1XA2SAS 200 

AEXBAARO 2005 
GtlXA ISAS 2005 
ItI-IXA2SAS 2005 

r 
--' 
I 

N 
()) 

COtlPARISONS FOR PLAIIT I COLIJI1BIA ~ALLS 
IIEAII CIIAIIGE III EIID OF PERIOD LO '15 ,KCFS 

SEPT OCT NOV DEC JAN FEB 

B. O 4.6 4.5 4 . 3 B. l 8 . 4 
0 . 1 O.y O.y O. y 0 . 0 0 . 0 
0 . 0 - 0 . - 0 . O. 0 . 1 0.0 

7 . 1 4 . 5 4.1 4 . 1 7 . 9 
8'1 0 . 0 0 . 0 0.0 0 . 0 0 . 0 - 0 . 

0 . 9 0 . 0 0 . 0 0 . 0 - 0 . 2 - 0 . 

7 . 7 5 ' f 4 . ~ 4.4 7 . 9 
7 ' r -0 . 3 -0 . O. 0 . 0 0 . 2 O. 

0.4 - 0 . 0 . 0 0 . 1 0 . 2 -0 . 

6 . 6 4 . 7 
4 ' f 4 '1 8 . ~ 8 . 6 

- 0 . 5 0 . 0 O. O. O. 0 . 3 
-0.2 0 . 0 O. O. 0 . 3 0 . 3 

6 . 7 4 . 5 4 . 2 4 . 1 7 . 6 7 ' 1 - 0 .6 0 . 0 o . y 0 . 0 0.0 O. 
-0 .3 0 . 0 O. 0 . 0 0 .0 o. 

5 . ~ 4.7 
4 ' f 

4.0 7 . 7 8 . 1 
-0. 0.0 - 0 . - 0 . 1 0 . 2 0 . 0 
-0 .4 0 . 0 - 0 . 0 . 0 0 . 2 0 . 0 

MAR APR 1 APR2 MAY JUliE JULY AUGI AUG2 

7 . 3 7 . 6 14 . 0 n . 9 23 . 5 11.2 6 . 1 4 . 6 
0 . 0 O. y 0.0 0 . 0 0 . 0 0 . 0 O. y 0 . 1 
0 . 1 O. 0 .2 0 . 1 - 0 . 2 -0 . 1 O. 0 . 2 

6 . 9 6 . 9 15.6 23 . 4 23.2 11.0 6 . 4 5 . 5 
0 . 0 0 ' 1 0 . 0 0 . 0 O. y 0 . 0 - 0 . 3 - 0 . 5 

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

7 . 0 8 . 3 14 . 0 23 . 2 23'1 10 . ~ 6 . 4 5 . 5 
0 .1 0 . 0 -0. 1 0 . 0 o. O. - 0 . 3 -0 . 5 
0 . 0 -0 . 3 - 0 . 2 0 . 0 0 . 0 0 .2 - 0 . 1 -0 . 1 

7 . 5 B. O 12 . 7 22 . 4 26 . 0 11.3 6 . 5 
5 ' 1 0 . 3 0 . 1 0 . 2 0 . 0 - 0 ' 1 0 . 0 - 0 . 2 -0 . 

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

6 . 5 7 . 2 1~ : r 21.4 24.7 11.6 7 . 2 5 . 8 
o.J 0 . 0 0 . 0 -0'1 0 . 1 -0 ' 1 -0 . 1 
O. - 0 .4 - 0 .2 0 . 0 - 0 . 0 . 2 -0. -0 . 3 

6 . 6 7 . 1 14 .2 22 . 3 23 . 4 10 . 6 6.2 5 . 0 
o·f 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
O. -0. 1 0 . 0 0 . 0 0 . 0 0 . 2 0 . 0 - 0 . 1 



: YEAR STUDY 

1991 AEX~AARO 
GI1X 1SAS 
HIIXA2SAS 

, 1993 BEXBAARO 
, I1XA1SAS 

HIIXA2SAS 

1995 AEX~1ARO 
GIf~ SAS 
HII A2SAS 

1997 AEXBAARO 
GlfXA1SAS 
HI1XA2SAS 

2001 AEX~AARO 
GIIX 1SAS 
HI1XA2SAS 

2005 AEXBAARO 
GRXA1SAS 
H XA2SAS 

YEAR STUDY 

1991 AEXBAARO 
GI1XA1SAS 
HI1XA2SAS 

1993 AEXBAARO 
GI1XA1SAS 
HI1XA2SAS 

1995 AEXBAARO 
GIIXA1SAS 
HIIXA2SAS 

1997 AEXBAARO 
GI1XA1SAS 
H1IXA2SAS 

2001 AEXBAARO 
GI1XA1SAS 
HI1XA2SAS 

2005 AEXBAARO 

r 

--' 
I 

.N 

.1.0 

GI1XA1SAS 
II11XA2SAS 

THE FRESUENC~ OF F~OHS LESS THO" 4A5 KC[S on 
COI1PA ISO" FOR ROJECT : COL IIBI FAL S 

SEPT OCT NOV DEC JAN FEB IfAR 

9 . 2 23 ' 1 46.2 46 . 2 35 . 4 26 . 2 26.2 
7.7 23. 46.~ 46.~ 32 . 3 26.2 26 . ~ 
9 . 2 30.8 52 . 35 . 30.8 24 . 6 23. 

p.8 26.2 55.4 r·2 36 . 9 20 . 0 20 . 0 
3.8 27.7 60 . 0 0.8 36 . 9 20.0 23'1 
3 . 1 27.7 55 . 4 0.8 36.9 21.5 23. 

10 . 8 24.6 50.8 !2.3 38 . 5 32'1 35.4 
9 . 2 30 . 8 ~~J 2:9 35 . 4 29. ~8 . 5 
6 . 2 26 . 2 38.5 32. 6.9 

23 . } 30 . 8 56 . ~ 60.0 30 . 8 ~3.1 23 . 1 

F' 35·a ~5. ~~j 2i · 6 1.5 20 . 0 
6.9 33. 8. 2 . 2 0.0 23.1 

24.6 46 . 2 58.~ ~3J 43 . 1 30.8 3S.4 
27 . 7 50 . 8 6J. 36 . 9 30.8 30.8 
21.5 41.5 5 .4 58 . 5 41.5 27 . 7 30.8 

37 . 5 43 . 8 59.4 616 31 . 3 28 . ~ 39.1 
51.6 46.9 68 . 8 7 .9 28 ' 1 26. 32.8 
37 .5 50.0 68.8 6 . 2 28. 28 . 32 . 8 

THE FRESUENCY OF F~OHS LESS TfAN 3AS KC[S (X) 
COIIPA ISO/IS FOR ROJECT : CO UI1BI FAL S 

SEPT OCT NOV DEC JAN FEB IfAR 

0 . 0 0 . 0 0 . 0 0 . 0 0.0 1.5 l' s 
0 . 0 0 . 0 0.0 0.0 0 . 0 . 5 .5 
0 . 0 0 . 0 0.0 0.0 0 . 0 . 5 .5 

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

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

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

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

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

APR1 APR2 IfAY JUNE JULY AUG1 AUG2 

30.B 0.0 0.0 0 . 0 9 . 2 24.6 60 . 0 
29.2 0.0 0.0 0.0 9.2 24 . 6 56.9 
27.7 1 . 5 0 . 0 0 . 0 9 . 2 20.0 56.9 

23'1 6.2 0 . 0 0.0 10.8 18 . 5 50.8 
23 . 6 . 2 0.0 0.0 10 . 8 20.0 60 . 0 
24. 6.2 0.0 0 . 0 10 . 8 15 . 4 55.4 

21'6 3 . 1 0.0 0 . 0 0 . 0 16.9 49 . 2 
2 . ~ 6.~ 0 . 0 0 . 0 0.0 24.6 60.0 
2 • 6 . 0.0 0 . 0 1 . 5 18 . 5 47.7 

30.8 9 . ~ 0 . 0 0 . 0 
3 '1 20 . 0 58 . 5 

p.2 7. 0 . 0 0 . 0 3 . UJ 60 . 0 
9 . 2 9.2 0 . 0 0.0 3. 49.2 

18 . 5 9.2 0.0 0 . 0 
3 ' 1 

6.3 43 . 8 
6 . 9 9 . 2 0.0 0 . 0 3 . 6 . 3 43 . 8 

24 . 6 9.2 0 . 0 0.0 3. 4 . 7 43.8 

28.1 4 . 7 0 . 0 0 . 0 7 . 8 2S . 0 62 . 5 
2S.0 4.7 0.0 0 . 0 7 . 8 26.6 67 . 2 
26.6 4.7 0.0 0 . 0 6.3 21.9 64.1 

APR1 APR2 IfAY JUNE JULY AUG1 AUG2 

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

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

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

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

l 's 0 . 0 0 . 0 0 . 0 0.0 0 . 0 0 . 0 
. 5 0 . 0 0.0 0 . 0 0 . 0 0 . 0 0.0 

0.0 0 . 0 0.0 0.0 0 . 0 0.0 0.0 

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

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



,,- , _~ ... . w~~ . 

STUDY YEAR 

AEXBAARO r 9 1 GII XA1SAS 9 9 
HMXA2SAS 99 

AEX~AARO r 93 
GtlX lSAS 993 
HtlXA2SAS 993 

AEXBAARO p95 
GI1XA1SAS 995 
HIIXA2SAS 1995 

AEXBAARO 1997 
GIIXA1SAS 1997 
HMXA2SAS 997 

AEXBAARO 200

1 GIIXA1SAS 200 
HMXA2SAS 200 

AEXBAARO 2005 
Gti XA1SAS 2005 
HIIXA2SAS 2005 

r 

--' 
I 

W 
a 

COMPARISONS ~OR F,LANT : LIBBY 
t1EAN CIIANG E /I E ID OF PERIOD FLOHS, KCFS 

SEPT OCT NOV DEC JAN FEB 

9 . 6 11 . 6 17 ' l 17 ' i 19 . 4 15 . 8 
0 . 1 0 ' 1 -0 . -0 . 0 . 0 0 . 0 

- 0 . 2 O. 0 . 4 -0 . 8 0 . 7 - 0.1 

9 . 4 10 ' 8 16 ' i 19 . ~ 18 . 6 15 . 3 
0 . 0 O. - 0 . - 0 . 0 . 1 0 . 0 
0 . 1 0 . 3 O. - 0 . 8 0 . 3 - 0 . 1 

9 . 6 8 ' 1 16 . 0 20 . B 17 . 2 14 . 8 
- 0 . 5 - 0 . O. J 0 . 2 0 . 2 0 ' 1 - 0 . 3 0 . 3 O. - 0 . 7 0.7 - 0. 

8.7 9 . 0 16 . 1 21 . 5 17 . 8 15 ' 1 - 0 . 2 -O . ~ 0.0 0 . 3 0 . 0 O. 
0 . 0 O. 0 . 6 - 0 . 5 0 . 4 - 0 . 

8 . 7 8 . 0 15 . 7 21 . 9 18 . 5 15 ' 1 - 0 . 3 -o.~ -8 :a 0 . 3 0 . 2 O. 
- 0 . 2 O. - 0.5 0 . 4 - 0. 

8 . 1 7 . 9 15 . 2 2 2 . 8 18 . 3 14 . 8 
- 0 . 2 - 0 . 3 0 . 0 0 . 2 0 . 1 - 0.2 

0 . 0 0 . 0 0.9 - 0 . 6 0 . 4 - 0 . 2 

MAR APRl APR2 MAY JUNE JULY AUGl AUG2 

5 . 7 4 . 5 4 . 7 8 . 5 7 . 6 13 . 0 10 . 1 7 . 3 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 - 0.1 0 . 0 
0 . 0 0 . 0 0.0 - 0 . 1 - 0 . 2 - 0 . 2 - 0 . 2 0 . 1 

5 . 6 4 . ~ 4 . 6 9 . 0 7 . 8 12 . 9 10 . 7 7 . 5 
0.0 o. 0 . 0 0 . 0 0 . 0 0 . 0 - 0 . 3 - O . ~ 0 . 0 0 . 0 0 . 0 0.0 - 0 . 2 - 0.2 -0 . 6 -0 . 

5 . 6 
4 ' 1 

4 . 8 8 . 3 7 . 3 12 . 4 10 . 8 7 . 7 
0 . 0 -0 . 0 . 0 0 . 2 0 ' 1 o . ~ - 0 . 5 -0 . 2 
0.0 - 0 . 0 . 0 0 . 0 - 0 . - 0 . - 0 . 8 -0 . 2 

5.6 4.7 5 . 0 8 . 0 7 . 3 12.4 10 . 9 7 . 6 
0 . 0 - 0 ' 1 0 . 0 0 ' 1 0 . 1 0 . 1 -0 . 2 -0 . 2 
0 . 0 -0 . 0.0 o. 0 . 0 0 . 0 - 0 . 8 - 0 . 3 

5 . 3 4 . 4 4 . 9 9 . 1 7 . 3 12 . 9 10 . 3 7 . 4 
0 . 0 0 . 0 0 . 0 0.0 0 ' 1 0.0 - 0 . 2 - 0 . 1 
0 . 0 - 0 . 1 0 . 0 0 . 0 - 0 . - 0 . 2 -0 . 5 - 0 . 2 

5 . 6 4 . 4 4 . 4 8 . 6 7 . 3 13 . 2 10 . 3 7 . 1 
0 . 1 0 . 0 0 . 0 0 . 2 0 . 2 0 . 0 -0 . 2 -0 . 1 
0 . 0 0 . 0 0 . 0 0 . 0 - 0 . 1 - 0.2 - 0 . 4 - 0 . 1 



YEAR STUDY 

1991 AE XBAARO 
GIIXAISAS 
HIIXA2SAS 

1993 AEXBAARO 
GIIXAISAS 
IIIIXA2SAS 

1995 AE XBA ARO 
GII XAISAS 
HII XAZSAS 

1997 AEXBAARO 
Gil XAlSAS 
IIII XAZSAS 

2001 AEXBA ARO 
GII XAISAS 
III1 XA2SAS 

2005 AE XBA ARO 

r 

I 
W 

GII XAISAS 
HIIXA2SAS 

THE FRE8UEIICY OF FLOWS LESS THAll 4 KCFS ( %1 
COIIPA ISOIIS FOR PROJECT . LIBBY 

SEPT OCT 1I0V DEC JAil FEB MAR 

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

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

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

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

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

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

APRI APRZ MAY JUliE JULY AUGI AUGZ 

0 . 0 0 . 0 18 . 5 14 . 5 12. 5 0.0 0 . 0 
0 . 0 0 . 0 19 . 0 14 . 5 lZ.0 0 . 0 0 . 0 
0 . 0 0 . 0 20.0 17 . 5 14.0 0 . 0 0 . 0 

0 . 0 0 . 0 19 . 0 lZ . 5 10 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 19 . 0 12 . 0 10 . 5 0 . 0 0 . 0 
0.0 0 . 0 19.5 16 . 0 14 . 5 0 . 0 0 . 0 

0 . 0 0 . 0 24 . 0 19 . 5 16 . 5 0 . 0 0 . 0 O.g 0 . 0 22 . 0 19 . 0 16 . 0 0 . 0 0 . 0 
o. 0 . 0 2 3 . 5 21.5 17 .5 0 . 0 0 . 0 

1.0 0 . 0 Z5 . 5 16 . 0 ]8 . 0 0 . 0 0 . 0 
1.0 0 . 0 23.0 14 . ~ 16 . 5 0 . 0 0 . 0 
0 . 0 0 . 0 2Z . 0 ] 7 . ] 9.0 0 . 0 0 . 0 

0.0 0 . 0 ] 9 . 5 17.0 15 . 5 0 . 0 0 . 0 
0 . 0 0 . 0 17 . 0 16.0 15 . 0 0 . 0 0.0 
0 . 0 0 . 0 18 . 5 ]8 . 0 16 . 5 0.0 0 . 0 

0 . 0 0 . 0 20 . 0 ]2 . 5 9 . 5 0 . 0 0 . 0 
0 . 0 0 . 0 16 . 0 10 . 0 11.0 0 . 0 0 . 0 
0.0 0.0 ]8.5 13.0 12.5 0 . 0 0 . 0 




