
Tk
1L[]..5
, :; '6

-f'-l77
/Ito. 2351~

ASSESSMENT OF THE EFFECTS OF THE PROPOSED
SUSITNA HYDROELECTRIC PROJECT ON INSTREAM

TEMPERATURE AND FISHERY RESOURCES IN THE WATANA
TO TALKEETNA REACH

DRAFT REPORT

APPENDICES A-H

Prepared by:

Arctic Environmental Information
and Data Center

University of Alaska
707 A Street

Anchorage, Alaska 99501

Submitted to:

Harza-Ebasco Susitna Joint Venture
711 H Street

Anchorage, Alaska 99501

For:

The Alaska Power Authority
324 W. 5th Avenue, Second Floor

Anchorage, Alaska 99501

AUGUST 1984 ARLIS
Alaska Resources

Library & InfonnatlOn Services
Anchorage, Alaska



C"J
00

"'"
~
ooo
10
LO,.....
C"J
C"J

APPENDIX A

Simulated weekly water temperatures at selected
middle Susitna River locations for Watana-only,
Watana/Devil Canyon and Watana filling scenarios.
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Appendix A. Weekly temperatures (C) at selected
locations for all simulations

Scenario Pages

Watana only, summer 1971 A1-A2

Watana only, summer 1974 A3-A4

Watana only, summer 1981 A5-A6

Watana only, summer 1982 A7-A8

Watana only, winter 1971-1972 A9-All

Watana only, winter 1974-1975 A12-A14

Watana only, winter 1976-1977 A15-A17

Watana only, winter 1981-1982 A18-A20

Watana only, winter 1982-1983 A21-A23

Watana/Devil Canyon, summer 1971 A24-A25
•

Watana/Devil Canyon, summer 1974 A26-A27

Watana/Devil Canyon, summer 1981 A28-A29

Watana/Devil Canyon, summer 1982 A30-A31

Watana/Devil Canyon, winter 1971-1972 A32-A34

Watana/Devil Canyon, winter 1974-1975 A35-A37

Watana/Devil Canyon, winter 1976-1977 A38-A40

Watana/Devil Canyon, winter 1981-1982 A41-A43

Watana/Devil Canyon, winter 1982-1983 A44-A46

Watana filling, summer 1971 A47-A48

Watana filling, summer 1981 A49-A50

Watana filling, summer 1982 A51-A52

Watana filling, winter 1971-1972 A53-A55

Watana filling, winter 1981-1982 A56-A58

Watana filling, winter 1982-1983 A59-A61



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1971

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Watana 184.4 Natural 1.0 2.8 4.4 4.6 4.2 9.6 7.8 10.4 11.3 10.3 12.6

1996 2.5 2.4 2.4 2.4 2.4 2.4 2.9 3.6 5.3 6.2 7.0
->Jo

2001 2.5 2.5 2.5 2.5 2.4 2.4 2.9 3.6 5.3 6.2 7.1

LRX 68 150.2 Natural 0.6 2.7 4.3 4.5 4.3 9.4 7.8 10.4 11. 3 10.5 13.0

1996 2.4 2.8 3.1 3.1 3.0 4.5 4.6 6.2 7.6 7.9 9.4

2001 2.4 2.8 3.1 3.1 3.0 4.5 4.6 6.2 7.6 7.9 9.5
;».....

LRX 33 130.1 Natural 0.9 2.9 4~5 4.6 4.4 9.2 7.7 10.3 11. 2 10.5 12.9

1996 2.3 3.0 3.4 3.5 3.3 5.1 4.9 6.7 7.8 8.0 9.7

2001 2.4 3.0 3.4 3.5 3.3 5.1 4.9 6.7 7.8 8.1 9.7

~

13.6LRX 3 38.6 Natural 1.3 3.7 5.3 5.4 4.8 9.7 8.0 10.8 ·11.7 11. 0

1996 2.4 3.5 4.2 4.4 3.9 6.7 5.7 8.3 9.5 9.3 11.7

2001 2.4 3.5 4.2 4.4 3.9 6.7 5.7 8.3 9.5 9.3 11.7

Sunshine S3.8 Natural 2.0 3.7 4.9 5.2 4.8 9.0 7.7 9.9 10.6 9.7 11.5

1996 2.4 3.6 4.5 4.8 4.5 8.0 7.0 8.9 9.6 8.8 10.4

2001 2.4 3.6 4.5 4.8 4.5 8.0 7.0 8.9 9.6 8.8 10.4





Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1974

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Watana :84.4 Natural 5.1 5.7 6.3 9.9 9.9 8.3 9.6 9.6 10.5 10.4 10.0

1996 1.6 1.6 1.7 2.0 3.2 3.8 4.3 5.7 7.1 7.7 6.4

2001 1.4 1.4 1.6 2.0 3.3 3.8 4.4 5.7 7.0 7.7 6.5

LRX 68 L50.2 Natural 5.2 5.6 6.1 9.4 9.6 8.3 9.7 9.8 10.9 10.8 10.3

1996 2.7 2.6 2.6 3.3 4.6 5.2 6.5 7.4 8.9 9.2 8.2

2001 2.6 2.5 2.6 3.2 4.7 5.3 6.6 7.4 8.8 9.2 8.3
il>w

LRX 33 130.1 Natural 5.6 5.7 6.1 9.1 9.4 8.3 9.7 9.8 10.9 10.8 10.3

1996 3.4 3.2 3.2 3.9 5.2 5.7 7.1 7.8 9.2 9.4 8.5

2001 3.3 3.1 3.1 3.9 5.2 5.7 7.2 7.8 9.2 9.4 8.5

LRX 3 98.6 Natural 6.6 6.3 6.6 9.7 10.0 8.9 10.5 10.6 oJ 1l.8 11. 6 to.9

1996 4.6 4.4 4.5 5.6 7.1 7.2 9.1 9.5 11.1 n.o 9.8

2001 4.5 4.3 4.4 5.6 7.1 7.2 9.1 9.5 ' 1l.1 n.o 9.8

Sunshine 83.8 Natural 5.7 5.8 6.2 8.9 9.2 8.0 9.2 9.1 10.1 9.7 9.4

1996 5.0 5.0 5.5 7.6 8.3 7.3 8.4 8.4 9.3 9.1 8.7

2001 4.9 5.0 5.5 7.6 8.3 7.3 8.4 8.4 9.3 9.1 8.7



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1974

Location River Demand Water Weeks
Mile 42 43 44 45 46 47 48 49 50 51 52

Watana 184.4 Natural 10.3 9.9 10.1 10.0 9.9 7.2 8.9 8.2 6.3 5.3 3.6

1996 7.2 8.0 8.8 9.5 10.0 8.6 8.3 10.0 8.7 7.8 7.7

2001 7.4 8.0 8.7 9.3 10.0 8.8 8.6 9.9 9.1 8.2 7.8

LRX 68 150.2 Natural 10.8 10.4 10.6 10.5 10.3 7.7 9.3 8.5 6.8 5.7 3.9

1996 9.1 9.5 9.9 10.1 10.4 8.8 8.8 9.8 8.8 7.6 6.3

2001 9.2 9.5 9.8 10.0 10.5 9.0 9.1 9.8 9.1 7.9 6.4
;J>
".

LRX 33 130.1 Natural 10.8 10.5 10.7 10.6 10.4 7.9 9.4 8.6 7.0 5.8 4.1

1996 9.3 9.5 10.0 10.2 10.4 8.8 8.9 9.6 8.7 7.4 5.8

2001 9.3 9.5 9.9 10.1 10.4 9.0 9.1 9.6 9.0 7.7 5.8

LRX 3 95.6 Natural 11.5 11.1 11.5 11.3 11.1 8.5 10.0 9. 1 ~ 7.6 6.3 4.3

1996 10.6 10.8 11.1 11. 1 11. 2 9.2 9.6 10.1 9.0 7.6 5.7

2001 10.7 10.8 11.1 11.0 11. 2 9.4 9.8 10.0 9.3 7.8 5.8

Sunshine 83.8 Natural 9.8 9.5 9.8 9.7 9.5 7.4 8.8 8.1 6.8 5.8 4.4

1996 9.1 8.9 9.3 9.4 9.4 7.6 8.6 8.2 7.5 6.3 4.7

2001 9.1 8.9 9.3 9.3 9.4 7.6 8.6 8.2 7.6 6.3 4.7



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1974

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 3-9 40 41

Watana 184.4 Natural 4.8 7.6 8.6 8.2 9.2 8.9 11. 6 12.2 8.5 8.4 9.2

1996 3.0 3.2 4.1 5.4 6.9 7.4 8.3 10.2 7.8 6.7 7.1

2001 3.0 3.2 4.2 5.3 7.0 8.1 8.6 11.1 8.1 7.3 6.9

LRX 68 150.2 Natural 5.0 7.6 8.3 8.1 9.3 8.9 11.6 12.4 9.0 8.9 9.5

1996 3.6 3.9 4.4 5.7 7.1 7.1 8.9 10.6 8.5 8.0 8.3

2001 3.6 3.9 4.5 5.7 7.2 7.4 9.0 11.1 8.7 8.4 8.2
:t-

'"
LRX 33 130.1 Natural 5.1 7.5 8.2 8.1 9.4 8.8 11.5 12.3 9.1 9.0 9.4

1996 3.9 4.4 4.8 6.0 7.2 6.9 8.9 10.3 8.5 8.} 8.2

2001 3.9 4.4 4.8 6.0 7.3 7.1 9.0 10.7 8.6 8.5 8.2

LRX 3 98.6 Natural 5.7 8.0 8.8 8.9 10.1 9.3 12.1 13.1 ~ . 9.8 9.7 9.9

1996 4.7 5.9 6.4 7.6 9.2 8.1 10.6 12.1 9.8 9.5 9.1

2001 4.7 5.9 6.4 7.6 9.2 8.3 10.7 12.3 9.9 ·9.6 9.1

Sunshine 83.8 Natural 5.2 7.5 8.3 8.2 9.4 8.0 10.0 10.7 9.0 9.1 9.1

1996 4.8 6.4 7.1 7.5 8.5 7.2 8.9 9.6 8.6 8.7 8.5

2001 4.8 6.4 7.1 7.5 8.5 7.2 8.9 9.6 8.6 8.8 8.5



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1981

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Watana 184.4 Natural 4.8 7.6 8.6 8.2 9.2 8.9 11.6 12.2 8.5 8.4 9.2

1996 3.0 3.2 4.1 5.4 6.9 7.4 8.3 10.2 7.8 6.7 7.1

2001 3.0 3.2 4.2 5.3 7.0 8.1 8.6 11.1 8.1 7.3 6.9

LRX 68 150.2 Natural 5.0 7.6 8.3 8.1 9.3 8.9 11.6 12.4 9.0 8.9 9.5

1996 3.6 3.9 4.4 5.7 7.1 7.1 8.9 10.6 .8.5 8.0 8.3

iJ> 2001 3.6 3.9 4.5 5.7 7.2 7.4 9.0 11.1 8.7 8.4 8.2
'"

LRX 33 130.1 Natural 5.1 7.5 8.2 8.1 9.4 8.8 11.5 12.3 9.1 9.0 9.4

1996 3.9 4.4 4.8 6.0 7.2 6.9 8.9 10.3 8.5 8.3 8.2

2001 3.9 4.4 4.8 6.0 7.3 7.1 9.0 10.7 8.6 8.5 8.2

LRX 3 98.6 Natural 5.7 8.0 8.8 8.9 10.1 9.3 12.1 13.1 9.8 9.7 9.9

1996 4.7 5.9 6.4 7.6 9.2 8.1 10.6 12.1 9.8 9.5 9.1

2001 4.7 5.9 6.4 7.6 9.2 8.3 10.7 12.3 9.9 9.6 9.1

Sunshine 83.8 Natural 5.2 7.5 8.3 8.2 9.4 8.0 10.0 10.7 9.0 9.1 9.1

1996 4.8 6.4 7.1 7.5 8.5 7.2 8.9 9.6 8.6 8.7 8.5

2001 4.8 6.4 7.1 7.5 8.5 7.2 8.9 9.6 8.6 8.8 8.5
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Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1981

Location River Demand Water Weeks
Mile e 42 43 44 45 46 47 48 49 50 51 52

Watana 184.4 Natural 9.5 9.8 9.4 9.4 6.8 7.5 9.9 7.2 7.0 6.2 1.6

1996 10.2 11. 2 10.0 8.3 7.6 7.2 8.2 8.8 8.0 8.6 7.1

2001 10.2 11.0 10.5 8.3 7.5 7.0 8.3 8.7 7.9 8.5 7.0

LRX 68 150.2 Natural 9.9 10.2 9.9 9.9 7.5 8.0 10.1 7.7 7.2 6.4 2.0

1996 10.2 11.1 10.3 8.9 8.1 7.7 8.7 9.1 8.0 8.4 6.5

2001 10.2 11.0 10.5 8.9 8.0 7.6 8.8 9.0 7.9 8.3 6.4
:>-...,

LRX 33 ~30.1 Natural 9.9 10.3 10.0 10.0 7.6 8.1 10.1 7.9 7.3 6.5 2.2

1996 9.8 10.7 10.1 9.1 8.1 7.9 8.9 9.1 8.0 8.2 6.1

2001 9.8 10.7 10.3 9.1 8.0 7.8 9.0 9.0 7.9 8.1 6.0

( •
LRX 3 98.6 Natural 10.4 10.9 10.6 10.5 8.0 8.6 10.7 8.4 7.6 6.8 2.2

1996 10.6 11.5 10.9 9.7 8.5 8.4 9.5 9.5 8.2 8.3 5.7

2001 10.6 11.4 11.0 9.7 8.4 8.3 9.6 9.4 8.1 8.2 5.5

Sunshine 83.8 Natural 9.5 9.9 9.8 9.6 7.7 8.3 9.4 7.8 7.1 6.1 2.3,

1996 9.1 9.5 9.6 9.3 7.9 8.2 9.0 8.,2 7.3 6.8 4.0

2001 9.1 : 9.5 9.6 9.3 7.8 8.2 9.0 8.2 7.3 6.8 3.9



ApP1'ndix A. Weekly temperatures (c) at selected locations for
Watana - only configuration. summer 1982

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Watana 184.4 Natural 5.5 4.9 7.2 7. 1 8.8 9.2 8.0 9.6 11. 9 10.2 10.6

1996 3.0 3.1 3.2 3.5 4.0 5.7 6.6 5.8 7.8 11.3 10.0

2001 3.2 3.2 3.4 3.6 4.0 5.7 6.5 5.7 6.0 10.9 10.0

LRX 68 150.2 Natural 5.4 4.7 6.8 6.8 8.6 9.0 8.1 9.7 11.9 10.5 11.0

1996 3.7 3.3 3.6 3.7 4.7 5.7 6.5 7.1 8.9 10.9 10.5

2001 3.8 3.4 3.7 3.7 4.7 5.7 6.4 7.1 8.2 10.7 10.5

:>
00

LRX 33 up. 1 Natural 5.5 4.7 6.7 6.6 8.4 8.9 8.0 9.6 11.8 10.6 11. 1
L

1996 4.1 3.5 3.9 4.0 5.0 5.8 6.4 7.3 9.0 10.5 10.2

2001 4.3 3.6 4.0 4.0 5.0 5.8 6.3 7.3 8.5 10.3 10.2

LRX 3 98.6 Natural 6.6 5.3 7.3 7.2 9.0 9.3 8.5 10.2 12.5 11.4 11. 7

1996 5.2 4.4 5.2 5.2 6.6 7.1 7.4 8.7 10.8 11. 7 11.5

2001 5.3 4.4 5.3 5.3 6.6 7.1 7.4 8.7 10.4 11.6 11.4

Sunshine 83.8 Natural 6.1 5.2 7.0 6.9 8.4 8.6 7.6 9.0 11. 0 9.8 10.1

1996 5.4 4.7 5.9 5.9 7.3 7.7 6.9 7.9 9.9 9.3 9.2

2001 5.5 4.7 5.9 6.0 7.3 7.7 6.9 7.9 9.8 9.2 9.2



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, summer 1982

Location River Demand Water Weeks
Mile 42 43 44 45 46 47 48 49 50 51 52

Watana 184.4 Natural 10.6 9.7 10.5 10.5 10.5 10.5 9.0 7.6 6.1 6.4 4.1

1996 8.8 8.7 8.7 8.'9 9.1 9.6 8.5 9.1 9.2 8.1 8.0

2001 8.6 8.6 8.7 8.7 9.0 9.7 8.4 9.0 9.1 8.5 8.1

LRX 68 150.2 Natural 11.1 10.1 10.9 11.1 11.0 10.9 9.4 7.9 6.5 6.6 4.3

1996 10.1 9.4 9.7 9.8 9.8 10.2 9.0 9.0 8.8 7.8 7.5

2001 10.0 9.3 9.6 9.7 9.7 10.3 8.9 9.0 8.7 7.9 7.6
il>
'-0

LRX 33 130.1 Natural 11.2 10.0 11.0 11. 2 11.0 11.0 9.5 8.0 6.7 6.6 4.4
L

1996 10.2 9.3 9.8 10.1 10.0 10.4 9.1 8.9 8.5 7.5 7.2

2001 10.1 9.2 9.7 10.0 9.9 10.5 9.0 8.9 8.5 7.6 7.2

LRX 3 98.6 Natural 12.0 10.6 11. 7 12.0- 11. 6 11.8 10.1 8.4 7.1 6.8 4.6

1996 11.6 10.1 10.9 11.2 10.8 11.3 9.8 9.2 8.7 7.7 7.1

2001 11.5 10.1 10.8 11.1 10.8 11.4 9.8 9.2 8.7 7.7 7.1

-Sunshine 83.8 Natural 10.5 9.3 10.2 10.1 9.7 9.9 8.5 7.6 6.6 5.8 4.5

1996 9.7 8.8 9.7 9.7 9.3 9.7 8.3 7.8 7.0 6.0 5.5

2001 9.7 8.9 9.7 9.6 9.3 9.7 8.3 7.8 7.0 5.9 5.5



"
Appendix A. Weekly temperatures (c) at selected locations for

Watana - only configuration, winter 1971-1972

Location River Demand Wa ter l,eeks
Nile 49 50 51 52 1 2 3 4 5 6 7 8

Watana 184.4 Natural 6.3 5.9 4.8 2.8 1.2 0 0 0 0 0 0 0
,

1996 8.2 7.9 7.4 6.9 5.6 5.0 4.6 3.7 2.6 1.0 1.0 1.1

2001 8.2 7.9 7.4 6.9 , 5.5 5.0 4.6 3.6 2.5 1.1 1.0 1.1

LRX 68 150.2 Natural 6.8 6.3 5.3 3.1 1.5 0.3 0 0 0 0 0 0

1996 8.4 8.0 7.3 6.5 5.1 4.5 3.7 2.3 1.3 0.1 0.4 0.3

2001 8.4 8.0 7.3 6.5 5.1 4.5 3.6 2.2 1.2 0.1 0.5 0.3
>.....
0

LRX 33 130.1 Natural 6.9 6.4 5.4 3.3 1.7 0.5 0 0 0 0 0 0

1996 8.3 7.9 7.2 6.2 4.8 4.2 3.2 1.5 0.4 0 0 0

2001 8.3 7.9 7.2 6.2 4.8 4.2 3.2 1.4 0.3 0 0 0

LRX 3 98.6 Natural 7.2 6.8 5.8 3.5 1.8 0.6 0 0 0 0 0 0

1996 8.5 8.1 7.3 6.0 4.5 3.8 2.5 0 0 0 0 0

2001 8.5 8.1 7.3 6.0 4.5 3.8 2.4 0 0 0 0 0

Sunshine 83.8 Natural 6.7 6.3 5.4 3.6 2.4 1.8 0.5 0 0 0 0 0

1996 7.2 6.8 6.1 4.9 3.7 3.1 1.6 0 0 0 0 0

2001 7.2 6.8 .6.1 4.8 3.7 3.1 1.6 0 0 0 0 0



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1971-1972

Location River Demand Water Weeks
Mile 9 10 11 12 13 14 15 16 17 18 19

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 2.1 2.1 2.1 2.1 1,6 1,8 0.5 0.5 0.5 1,2 2.1

2001 1,7 1,7 1,1 0.8 0.8 0.7 0.7 0.6 0.6 1,2 2.1

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0.9 1,0 0.9 0.9 1,0 0.9 0 0 0 0.4 0.4

2001 0.5 0.6 0 0 0.3 0 0 0 0 0.5 0.3

:>-
>-
>-

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0.2 0 0 0.6 0.2 0 0 0 0 0

2001 0 0 0 0 0 0 0 0 0 0 0

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0 0 0

2001 0 0 0 0 0 0 0 0 0 0 0

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0 0 0

2001 0 0 0 0 0 0 0 0 0 0 0



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1971-1972

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0.4 2.8

1996 2.1 2.1 2.1 2.1 2.0 1.9 1.0 0.3 0.8 2.1 2.1

2001 2.0 2.0 1.8 1.8 1.7 1.8 0.8 0.3 1.1 2.2 2.2

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 1.9

1996 0.3 0.6 0.6 0.1 0.9 1.5 0.7 0 0.4 1.5 2.2

2001 0.1 0.5 0.3 0 0.6 1.4 0.5 0 0.6 1.6 2.2

;J>.....
N LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0.1 2.2

1996 0 0 0 0 0.2 1.3 0.5 0 0.2 1.4 2.4

2001 0 0 0 0 0 1.2 0.3 0 0.4 1.4 2.4

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0.1 3.0

1996 0 0 0 0 0 0.7 0.1 0 0 1.2 2.9

2001 0 0 0 0 0 0.6 0 0 0 1.2 2.9

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0.1 0.9 3.3

1996 0 0 0 0 0 0.4 0 0 0 1.3 3.1

2001 0 0 0 0 0 0.3 0 0 0 1.3 3.1



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1974-1975

Location River Demand Water Weeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8

Watana 184.4 Natural 8.1 6.4 5.3 3.4 0 0 0 0 0.6 0 0 0

1996 10.0 8.7 7.8 7.8 6.7 5.9 5.2 4.7 4.2 3.2 2.1 1.8

2001 9.9 9.1 8.2 8.0 6.8 6.0 5.3 4.7 4.3 3.2 2.0 2.2

LRX 68 150.2 Natural 8.5 6.9 5.8 3.8 0 0.1 0 0 0.1 0 0 0

1996 9.8 8.8 7.7 6.3 4.5 4.3 3.8 3.6 3.1 1.4 0 0

2001 9.8 9.1 7.9 6.4 4.6 4.4 3.8 3.6 3.1 1.4 0 0
;t>
>-
N

LRX 33 130.1 Natural 8.6 7.1 5.9 3.9 0.1 0.2 0 0.1 0 0 0 0

1996 9.6 8.8 7.5 5.7 3.6 3.7 3.1 3.1 2.6 0.5 0 0

2001 9.6 9.0 7.7 5.8 3.7 3.7 3.1 3.1 2.6 0.5 0 0

LRX 3 98.6 Natural 9.1 7.7 6.4 4.2 0 0.1 0 0 0 0 0 0

1996 10.1 9.1 7.7 5.6 2.5 2.9 2.2 2.4 1.8 0 0 0

2001 10.0 9.3 7.9 5.7 2.5 2.9 2.2 2.4 1.8 0 0 0

Sunshine 83.8 Natural 8.1 6.8 5.9 4.3 0.9 1.3 0.7 1.1 0.9 0 0 0

1996 8.2 7.6 6.3 4.6 1.7 2.2 1.5 2.0 1.5 0 0 0

2001 8.2 7.7 6.4 4.6 1.7 2.2 1.5 2.0 1.5 0 0 0



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1974-1975

Location River Demand Water Weeks
Mile 9 10 11 12 13 14 15 16 if 18 19

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 1.8 1,7 1.6 1.6 1.5 1.4 1.3 1.3 1.2 1.1 1.2

2001 2.0 2.0 2.2 1.8 1.9 1.8 1.7 1.6 1.5 1.5 1.4

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0.5 0.2 0.4 0.5 0.2 0 0 0.4 0.6 0 0

2001 0.7 0.5 0.8 0.7 0.6 0 0 0.7 0.9 0 0
;.. •
>-
w

LRX 33 130).1 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0.1 0 0

2001 0 0 0 0 0 0 0 0.1 0.4 0 0

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0 0 0

2001 0 0 0 0 0 0 0 0 0 0 0

Sunshine 8~.8 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0 0 0

2001 0 0 0 0 0 0 0 0 0 0 0



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration. winter 1974-1975

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Watana 184.4 Natural 0 '0 0 0 0 0 0 0 1.6 2.8 4.0

1996 2.3 2.3 2.3 2.3 2.2 2.1 1.3 0.6 0.6 0.6 0.6

2001 2.4 2.4 2.4 2.4 2.4 2.4 2.2 1.7 1.5 1.4 1.6

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 1.0 2.0 3.6

1996 0.1 1.0 1.4 1.2 1.4 1.4 1.1 0.4 0.9 1.0 1.4

2001 0.2 1.1 1.5 1.3 1.6 1.6 1.9 1.4 1.7 . 1. 7 2.2

:»
>-
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LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 1.2 2.3 3.9

1996 0 0.2 0.9 0.6 1.0 0.9 1.0 0.3 1.1 1.4 2.0

2001 0 0.3 0.9 0.6 1.1 1.1 1.7 1.2 1.8 1.9 2.7

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 1.8 3.1 4.9

1996 0 0 0 0 0.1 0 0.7 0.1 1.5 2.1 3.0

2001 0 0 0 0 0.2 0 1.2 0.8 2.0 2.5 3.6

Sunshine 83.8 Natural 0 0 0 0 0 0 0.4 0.5 2.3 3.3 4.5

1996 0 0 0 0 0 0 0.6 0.2 1.8 2.6 3.5

2001 0 0 0 0 0 0 1.0 0.8 2.2 2.9 3.9



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1976-1977

Location River Demand Water Weeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8

Watana 184.4 Natural 5.9 5.5 4.8 3.9 1.2 0 1.2 0 0 0 0 0

1996 10.0 9.4 8.7 8.0 6.9 6.1 5.1 4.6 3.6 2.8 1.8 1.0

2001 DID NOT RUN

LRX 68 150.2 Natural 6.4 6.0 5.3 4.2 1.5 0 1.2 0 0 0 0 0

1996 9.9 9.4 8.4 7.1 5.7 4.5 4.1 2.5 1.4 1.6 0.8 0

2001
:<>-....
'"

LRX 33 130.1 Natural 6.6 6.2 5.5 4.4 1.7 0.1 1.3 0 0 0 0 0
•

1996 9.7 9.2 8.1 6.7 5.2 3.8 3.7 1.5 0.3 1.0 0.2 0

2001

LRX 3 98.6 Natural 7.2 6.8 6.1 4.7 2.0 0 1.2 0 0 0 0 0

1996 9.7 9.3 8.1 6.6 4.8 2.9 3.2 0 0 0.1 0 0

2001

Sunshine 83.8 Natural 6.3 6.0 5.5 4.7 2.8 1.0 2.0 0 0 0.2 0 0

1996 7.5 7.4 6.3 5.2 3.7 1.9 2.7 0 0 0.1 0 0

2001



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1976-1977

Location River Demand Water Weeks
Mile 9 10 11 12 13 14 IS 16 17 18 19

Watana 184.4 Natural 0.5 0 0 0 0 0.6 0 0 1.4 1.3 0

1996 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.6

2001

LRX 68 150.2 Natural 0.2 0 0 0 0 0 0 0 0.8 0.9 0

1996 0.5 0 0.2 0.2 0 0.4 0 0.1 0.5 0.5 0.4

2001
~-
" LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0.3 0.5 0

1996 0.3 0 0 0 0 0.2 0 0 0.3 0.4 0.2

2001

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0 0.2 0

2001

Sunshine 83.8 Natural 0.5 0 0 0 0 0 0 0 0.4 0.4 0.2

1996 0.3 0 0 0 0 0 0 0 0.1 0.2 0

2001



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1976-1977

Location River Demand \Vater \1eeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Watana 18.... 4 Natural 0 0 0 0 0 0 0 1.2 0 2.3 4.9

1996 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7

2001

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0.6 0 1.6 4.6

1996 0 0.3 0 0 0 0.1 0.3 0.9 0.5 1.0 1.7

2001
:>-....
" LRX 33 130.1 Natural 0 0 0 0 0 0 0 0.8 0 1.9 5.0

1996 0 0.2 0 0 0 0 0.1 1.0 0.5 1.3 2.4

2001

LRX 3 98.6 Natural 0 0 0 0 0 0 0 1.3 0 2.6 6.1

1996 0 0 0 0 0 0 0 1.3 0.5 1.8 3.6

2001

Sunshine 83.8 Natural 0 0.3 0 0 0 0 0 2.0 0.8 2.9 5.4

1996 0 0 0 0 0 0 0 1.6 0.7 2.3 4.2

2001





Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1981-1982

Location River Demand Water Weeks
Mile 9 10 11 12 13 14 15 16 17 18 19

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 2.7 2.7 2.7 2.6 2.6 0.8 0.7 2.5 2.8 2.8 2.8

2001 3.2 3.2 3.2 3.0 2.6 2.5 3.1 3.2 3.2 3.2 3.2

LRX 68 150.2 Natural 0 0 0 0 0 .0 0 0 0 0 0

1996 2.1 1.6 1.8 2.0 1.3 0 0 0.8 0.8 1.7 2.3

2001 2.5 2.0 2.2 2.4 1.3 0.9 1.3 1.4 1.1 2.0 2.6

:>-
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LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 1.7 0.7 1.1 1.5 0.3 0 0 0 0 1.1 1.9

2001 2.0 1.1 1.4 1.9 0.3 0 0.1 0 0 1.3 2.1

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0.8 0 0 0.5 0 0 0 0 0 0.1 1.0

2001 1.1 0 0 0.8 0 0 0 0 0 0.3 1.3

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0.3 0 0 0 0 0 0 0 0 0 0.5

2001 0.5 0 0 0.2 0 0 0 0 0 0 0.7



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1981-1982

Location !Uver Demand Water Weeks
Nile 20 21 22 23 24 25 26 27 28 29 30

Watana 184.4 Natural 0 0 0 0 0 0.9 0 0 1.2 4.6 5.8

1996 2.8 2.8 2.6 2.7 1.9 1.7 2.8 2.8 2.8 2.8 2.9

2001 3.2 2.8 2.9 1.7 1.4 3.2 3.2 3.2 3.2 3.2 3.2

LRX 68 150.2 Natural 0 0 0 0 0 0.3 0 0 0.1 4.1 5.5•
1996 0.7 0.4 1.1 1.9 1.0 1.8 2.1 2.3 2.6 3.4 3.8

2001 1.0 0.4 1.3 1.1 0.6 3.1 2.4 2.5 2.9 3.7 4.0
:>-
N
0

LRX 33 130.1 Natural 0 0 0 0 0 0.5 0 0 0.5 4.6 5.8

1996 0 0 0.2 1.5 0.5 1.8 1.7 1.9 2.5 3.9 4.4

2001 0 0 0.4 0.7 0.2 3.0 1.9 2.2 2.8 4.1 4.6

LRX 3 ~8.6 Natural 0 0 0 0 0 0.8 0 0 1.1 6.0 7.4

1996 0 0 0 0.6 0 1.8 1.1 1.4 2.5 4.9 5.7

2001 0 0 0 0 0 2.8 1.3 1.6 2.7 5.0 5.9

Sunshine 83.8 Natural 0 0 0 0 0 1.4 0.1 0.4 1.8 5.5 6.7

1996 0 0 0 0.3 0 1.9 0.8 1.2 2.5 5.0 5.9

2001 0 0 0 0 0 2.5 1.0 1.4 2.7 . 4.9 5.8



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1982-1983

Location River Demand Water Weeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8

Watana 184.4 Natural 7.6 6.1 6.4 4.1 2.0 0 0 0 0 0 0 0

1996 9.1 9.2 8.1 8.0 7.4 6.5 5.5 4.6 3.8 2.8 2.0 2.4

2001 9.0 9.1 8.5 8.2 7.6 6.7 5.7 4.6 3.9 2.9 2.2 2.5

LRX 68 150.2 Natural 7.9 6.5 6.6 4.3 2.2 0.2 0 0 0 0 0 0

1996 9.0 8.8 7.8 7.5 6.5 5.5 4.2 2.2 2.2 1.5 0.9 1.5

2001 9.0 8.8 7.9 7.7 6.7 5.7 4.3 2.3 2.3 1.6 1.0 1.6

LRX 33 130.1 Natural 8.0 6.7 6.6 4.4 2.3 0.3 0 0 0 0 0 0

1996 8.9 8.5 7.5 7.2 6.0 5.0 3.4 1.1 1.3 0.7 0.2 0.9

2001 8.8 8.4 7.5 7.3 6.2 5.1 3.6 1.2 1.4 0.8 0.3 0.9

LRX 3 98.6 Natural 8.4 7.1 6.8 4.6 2.3 0.1 0 0 0 0 0 0

1996 9.2 8.7 7.7 7.1 5.7 4.3 2.5 0 0 0 0 O·

2001 9.2 8.7 7.7 7.2 5.8 4.4 2.6 0 0 0 0 0

Sunshine 83.8 Natural 7.6 6.6 5.8 4.5 2.6 0.8 0 0 0 0 0 0

1996 7.8 7.0 6.0 5.5 4.1 2.9 1.3 0 0 0 0 0

2001 8.0 7.0 6.1 5.5 3.6 3.1 1.6 0 0 0 0 0



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1982-1983

Location River Demand Water Weeks
Mile 9 10 11 12 13 11(. 15 16 17 18 19

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 2.0 1.6 1.3 1.2 2.3 2.5 2.5 2.5 2.5 2.5 2.3

2001 2.6 1.6 . 1.5 2.4 2.8 2.8 2.8 2.8 2.7 2.6 2.0

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 1.3 0.6 0.6 0.1 1.8 1.4 0.3 1.6 1.4 1.8 1.5

2001 1.8 0.6 0.8 1.1 2.2 1.6 0.5 1.8 1.6 1.9 1.3

:J>
tv
tv LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0.6 0 0.1 0 1.4 0.7 0 1.0 0.5 1.2 0.9

2001 1.1 0 0.3 0.2 . 1.8 0.9 0 1.2 0.6 1.3 0.7

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0.7 0 0 0 0 0.2 0

2001 0 0 0 0 1.0 0 0 0 0 0.3 0

Sunshine 33.8 Natural 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0.3 0 0 0 0 0 0

2001 0 0 0 0 0.5 0 0 0 0 0 0



Appendix A. Weekly temperatures (c) at selected locations for
Watana - only configuration, winter 1982-1983

Location River Demand Water Weeks
Hi::'e 20 21 22 23 24 25 26 27 28 29 30

Watana 184.4 Natural 0 0 0 0 1.2 0 1.3 2.2 0.9 2.9 6.4

1996 2.0 1.1 1.3 2.4 2.5 2.5 2.5 2.5 2.6 2.8 3.1

2001 1.1 1.2 2.8 2.8 2.8 2.8 2.8 2.6 2.7 2.9 3.1

LRX 68 150.2 Natural 0 0 0 0 0.3 0 0.4 1.5 0.2 2.5 6.3

1996 0.5 0.4 0.7 1.4 2.3 2.4 2.5 2.7 2.5 3.0 3.9

2001 0 0.5 2.0 1.7 2.5 2.6 2.7 2.8 2.6 . 3.'0 4.0
:J>
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LRX 33 130.1 Natural 0 0 0 0 0.3 0 0.6 1.8 0.4 2.7 6.5

1996 0 0 0.3 0.9 2.2 2.2 2.5 2.8 2.5 3.1 4.5

2001 0 0 1.5 1.2 2.4 2.4 2.7 2.9 2.5 3.2 4.6

LRX 3 98.6 Natural 0 0 0 0 0.2 0 1.0 2.4 0.7 3.4 7.8

1996 0 0 0 0 2.0 1.9 2.5 3.0 2.4 3.5 5.8

2001 0 0 0.5 0.2 2.1 2.1 2.6 3.1 2.5 3.6 5.8

Sunshine 83.8 Natural 0 0 0 0 1.0 0.6 1.7 2.8 1.5 3.6 6.7

1996 0 0 0 0 1.8 1.7 2.4 3.1 2.4 3.6 6.0

2001 0 0 0 0 1.7 1.7 2.4 2.9 2.5 3.6 5.6



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1971

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Devil 150.2 Natural 0.6 2.7 4.3 4.5 4.3 9.4 7.8 10.4 1l.3 10.5 13.0
Canyon

2002 2.2 2.2 2.2 2.3 2.5 3.2 3.9 4.3 6.3 6.5 7.4

2020 2.0 2.2 2.3 2.1 2.4 3.0 3.7 4.5 6.5 6.6 7.5

LRX 33 130.1 Natural 0.9 2.9 4.5 4.6 4.4 9.2 7.7 10.3 11.2 10.5 12.9

2002 2.2 2.5 2.8 2.9 3.0 4.2 4.4 5.4 7.0 7.1 8.3

2020 2.1 2.5 2.8 2.8 2.9 4.2 4.4 5.6 7.2 7.2 8.5
~
N

'" LRX 3 98.6 Natural 1.3 3.7 5.3 5.4 4.8 9.7 8.0 10.8 11. 7 1l.0 13.6

2002 2.2 3.1 3.7 4.0 3.7 6.0 5.4 7.3 9.0 8.6 10.6

2020 2.1 3.1 3.7 3.9 3.6 6.2 5.4 7.6 9.3 8.9 10.9

Sunshine 83.8 Natural 2.0 3.7 4.9 5.2 4.8 9.0 7.7 9.9 10.6 9.7 1l.5

2002 2.3 3.4 4.3 4.7 4.5 7.8 7.0 8.8 9.5 8.7 10.3

2020 2.3 3.4 4.3 4.6 4.5 7.9 7.0 8.8 9.6 8.8 10.3



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1971

Location River Demand Water Weeks
Nile 42 43 44 45 46 47 48 49 50 51 52

Devil 150.2 Natural 9.5 8.7 1l.1 10.9 10.9 9.7 9.0 6.7 6.3 5.2 3.1
Canyon

2002 8.0 8.0 8.1 6.4 6.3 8.3 8.4 8.4 8.2 7.7 7.3

2020 8.1 8.1 7.0 6.4 8.3 6.9 8.5 8.4 8.2 7.8 7.3

LRX 33 130.1 Natural 9.5 8.8 11.1 10.8 10.9 9.7 9.0 6.9 6.4 5.4 3.3

2002 8.0 8.1 8.5 7.0 6.8 8.5 8.6 8.4 8.1 7.6 7.0

2020 8.0 8.1 7.6 7.0 8.5 7.2 8.6 8.3 8.1 7.6 7.0
:>-
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LRX 3 98.6 Natural 9.9 9.2 11. 7 11.3 11.3 10.2 9.5 7.1 6.8 5.8 3.5

2002 8.9 8.9 9.9 8.4 7.9 9.1 9.1 8.5 8.3 7.7 6.7

2020 9.1 9.0 9.1 8.3 9.6 8.0 9.1 8.5 8.3 7.7 6.7

Sunshine 83.8 Natural 8.8 8.1 10.2 10.4 10.2 9.2 8.5 6.6 6.3 5.4 3.6

2002 8.1 7.6 9.1 9.4 8.8 8.7 8.3 7.2 6.9 6.2 5.9

2020 8.1 7.6 9.0 9.4 9.2 8.2 8.4 7.2 6.9 6.2 5.2



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1974

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Devil 150.2 Natural 5.2 5.6 6.1 9.4 9.6 8.3 9.7 9.8 10.9 10.8 10.3
Canyon

2002 1.8 1.5 1.9 2.3 3.4 3.9 4.8 6.0 7.2 8.1 7.3

2020 1.8 1.8 1.9 2.2 3.3 3.8 4.7 5.8 7.2 8.0 7.4

LRX 33 130.1 Natural 5.6 5.7 6.1 9.1 9.4 8.3 9.7 9.8 10.9 10.8 10.3

2Q02 2.6 2.4 2.8 3.5 4.6 4.9 6.0 6.9 8.2 8.7 7.8

2020 2.7 2.7 2.8 3.6 4.6 4.9 6.1 6.8 8.2 8.7 7.9
l'>
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'" LRX 3 98.6 Natural 6.6 6.3 6.6 9.7 10.0 8.9 10.5 10.6 1l.8 11.6 10.9

2002 4.1 3.8 4.1 5.4 6.7 6.5 8.2 8.7 10.3 10.5 9.4

2020 4.1 4.0 4.3 5.7 6.9 6.7 8.4 8.8 10.5 10.6 9.6

Sunshine 83.8 Natural 5.7 5.8 6.2 8.9 9.2 8.0 9.2 9.1 10.1 9.7 9.4

2002 4.7 4.8 5.4 7.6 8.2 7.2 8.2 8.3 9.1 9.0 8.6

2020 4.7 4.9 5.5 7.7 8.3 7.3 8.2 8.2 9.1 9.0 8.6



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1974

Location River Demand Water Weeks
Hile 42 43 44 45 46 47 48 49 50 51 52

Devil 150.2 Natural 10.8 10.4 10.6 10.5 10.3 7.7 9.3 8.5 6.8 5.7 3.9
Canyon

2002 8.1 8.8 9.6 8.2 9.0 9.1 9.0 9.4 9.3 9.3 8.8
-'

2020 8.3 8.9 9.7 9.9 10.2 10.2 9.5 10.0 9.6 9.2 8.4

LRX 33 130.1 Natural 10.8 10.5 10.7 10.6 10.4 7.9 9.4 8.6 7.0 5.8 4.1

2002 8.7 9.1 9.9 8.6 9.3 9.0 9.1 9.4 9.2 9.0 8.0

2020 8.7 9.2 9.9 10.1 10.3 10.0 9.5 9.9 9.5 8.9 7.5
:>-
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" LRX 3 98.6 Natural 1l.5 11.1 1l.5 11.3 11.1 8.5 10.0 9.1 7.6 6.3 4.3

2002 10.3 10.5 11. 1 9.8 10.2 9.5 9.8 9.9 9.5 8.9 7.5

2020 10.5 10.7 11.2 11.0 11. 1 10.2 10.2 10.3 9.7 8.8 7.1

Sunshine 83.8 Natural 9.8 9.5 9.8 9.7 9.5 7.4 8.8 8.1 6.8 5.8 4.4

2002 9.0 8.8 9.2 9.0 9.1 7.6 8.6 8.1 7.7 6.7 5.3

2020 9.0 8.8 9.3 9.3 9.3 7.9 8.7 8.3 7.8 6.6 5.0

•



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1981

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Devil 150.2 Natural 5.0 7.6 8.3 8.1 9.3 8.9 11.6 12.4 9.0 8.9 9.5
Canyon

2002 2.5 3.2 3.9 4.5 4.9 6.1 7.3 7.9 7.3 7\0 6.1
-'

2020 2.6 3.2 4.0 4.5 5.1 6.1 7.3 8.8 7.7 7.2 6.4

LRX 33 130.1 Natural 5.1 7.5 8.2 8.1 9.4 8.8 !l.5 12.3 9.1 9.0 9.4

2002 3.0 4.0 4.7 5.4 6.0 6.5 8.0 8.7 7.8 7.6 6.7

2020 3.1 4.1 4.9 5.5 6.2 6.5 8.1 9.4 8.1 7.8 6.9

iJ>
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98.6 8.0 8.8 8.9 10.1 9.3 12.1 13.1 9.8 9.7 9.9LRX 3 Natural 5.7

2002 4.0 5.6 6.4 7.1 8.1 7.7 9.9 10.8 9.3 9.0 8.0

2020 4.0 5.8 6.7 7.3 8.5 7.8 10.0 11. 3 9.7 9.3 8.3

Sunshine 83.8 Natural 5.2 7.5 8.3 8.2 9.4 8.0 10.0 10.7 9.0 9.1 9.1

2002 4.5 6.3 7.1 7.3 8.3 7.2 8.8 9.4 8.5 8.6 8.3

2020 4.5 6.4 7.2 7.3 8.4 7.2 8.8 9.5 8.5 8.6 8.3



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1981

Location River Demand Water Weeks
Hile 42 43 44 45 46 47 48 49 50 51 52

Devil 150.2 Natural 9.9 10.2 9.9 9.9 7.5 8.0 10.1 7.7 7.2 6.4 2.0
Canyon

2002 4.5 5.5 7.1 7.4 7.5 7.3 7.6 8.0 8.2 8.3 8.2
-'

2020 8.6 10.7 11. 2 6.1 5.1 6.9 8.0 8.4 8.4 8.6 8.4

LRX 33 130.1 Natural 9.9 10.3 10.0 10.0 7.6 8.1 10.1 7.9 7.3 6.5 2.2

2002 5.1 6.0 7.6 7.8 7.6 7.5 7.9 8.2 8.2 8.2 7.6

2020 8.5 10.4 10.8 6.6 5.5 7.2 8.3 8.5 8.4 8.5 7.8
:>-,'-'
'" LRX 3 98.6 Natural 10.4 10.9 10.6 10.5 8.0 8.6 10.7 8.4 7.6 6.8 2.2

2002 6.1 7.0 8.4 8.5 8.0 8.1 8.6 8.6 8.4 8.3 6.9

2020 9.9 11.4 11.6 7.6 6.0 7.7 9.0 9.0 8.5 8.5 7.1

Sunshine 83.8 Natural 9.5 9.9 9.8 9.6 7.7 8.3 9.4 7.8 7.1 6.1 2.3

2002 7.8 8.3 8.9 8.8 7.6 8.0 8.6 8.1 7.4 6.8 4.5

2020 8.8 9.3 9.5 8.5 6.9 7.9 8.8 8.0 7.5 6.9 4.6

•



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1982

Location :aver Demand Water Weeks
Hile 31 32 33 34 35 36 37 38 39 40 41

Devil 150.2 Natural 5.4 4.7 6.8 6.8 8.6 9.0 8.1 9.7 11.9 10.5 11.0
Canyon

2002 3.7 3.8 4.1 4.3 4.5 4.7 5.3 6.2 6.9 7.9 10.2
.-

2020 3.6 3.8 4.0 4.4 4.6 4.7 5.0 5.8 6.8 7.3 7.8

LRX 33 130.1 Natural 5.5 4.7 6.7 6.6 8.4 8.9 8.0 9.6 11.8 10.6 11.1

2002 4.2 4.2 4.6 4.8 5.2 5.3 5.7 6.8 7.8 8.5 10.2

2020 4.2 4.1 4.6 4.9 5.3 5.3 5.6 6.6 7.8 8.2 8.4
:>-w
0

LRX 3 98.6 Natural 6.6 5.3 7.3 7.2 9.0 9.3 8.5 10.2 12.5 11. 4 11.7

2002 5.3 4.9 5.8 6.0 6.7 6.7 6.9 8.5 9.9 10.2 11.5

2020 5.3 4.9 5.9 6.1 7.0 6.8 6.9 8.4 10.1 10.2 10.3

Sunshine 83.8 Natural 6.1 5.2 7.0 6.9 8.4 8.6 7.6 9.0 11.0 9.8 10.1

2002 5.5 4.9 6.1 6.2 7.3 7.7 6.8 7.8 9.7 8.9 9.1

2020 5.5 4.9 6.1 6.2 7.4 7.7 6.7 7.7 9.7 8.9 8.9



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Summer 1982

Location River Demand I,ater Weeks
Mile 42 43 44 45 46 47 48 49 50 51 52

Devil 150.2 Natural 11.1 10.1 10.9 11. 1 11. 0 10.9 9.4 7.9 6.5 6.6 4.3
Canyon

2002 6.0 5.1 5.5 6.7 7.9 8.5 8.5 8.6 8.6 8.4 8.4

2020 8.9 8.7 7.6 7.8 10.2 7.3 7.4 9.1 9.0 8.1 7.2

LRX 33 13) .1 Natural 11. 2 10.0 11.0 11.2 1l.0 11.0 9.5 8.0 6.7 6.6 4.4

2002 6.9 5.6 6.2 7.4 8.3 9.0 8.7 8.6 8.5 8.3 8.0

2020 9.4 8.6 8.2 8.4 10.3 7.8 7.8 9.0 8.8 7.6 6.9

:>w....
LRX 3 98.6 Natural 12.0 10.6 11.7 12.0 11. 6 11.8 10.1 8.4 7. 1 6.8 4.6

2002 8.5 6.7 7.4 8.7 9.3 10.0 9.4 8.9 8.7 8.4 7.7

2020 11.3 10.1 10.0 9.8 11. 1 9.1 8.7 9.3 8.9 7.7 6.7

Sunshine 83.8 Natural 10.5 9.3 10.2 10.1 9.7 9.9 8.5 7.6 6.6 5.8 4.5

2002 9.1 8.0 8.8 9.0 8.9 9.3 8.2 7.8 7.2 6.3 5.6

2020 9.5 8.6 9.3 9.3 9.4 9.0 7.9 7.8 7.0 5.7 5.1



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration. Winter 1971-1972

Location River Demand Water Weeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8

Devil 150.2 Natural 6.8 6.3 5.3 3.1 1.5 0.3 0 0 0 0 0 0
Canyon

2002 8.4 8.2 7.7 7.3 6.4 5.4 4.7 3.1 2.0 1.1 1.3 1.3

2020 8.4 8.2 7.8 7.3 6.4 5.4 4.7 3.1 2.1 1.1 1.4 1.4

LRX 33 130.1 Natural 6.9 6.4 5.4 3.3 1.7 0.5 0 0 0 0 0 0

2002 8.4 8.1 7.6 7.0 5.9 4.9 4.0 2.0 0.9 0.3 0.6 0.3

2020 8.3 8.1 7.6 7.0 6.0 5.1 4.2 2.4 1.4 0.6 0.9 0.7
:>-
V>
N

LRX 3 98.6 Natural 7.2 6.8 5.8 3.5 1.8 0.6 0 0 0 0 0 0

2002 8.5 8.2 7.6 6.8 5.6 4.5 3.3 0.9 0 0 0 0

2020 8.5 8.3 7.7 6.7 5.6 4.6 3.5 1.1 0 0 0 0

Sunshine 83.8 Natural 6.7 6.3 5.4 3.6 2.4 1.8 0.5 0 0 0 0 0
•

2002 7.2 6.9 6.2 5.2 3.9 3.1 1.8 0 0 0 0 0

2020 7.2 6.9 6.2 5.2 4.2 3.4 2.2 0.2 0 0 0 0



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1971-1972

Location River Demand Water Weeks
Mile 9 10 11 12 13 14 15 16 lr T8 19

Devil 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0
Canyon

2002 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.0 1.0 1.0 0.9

2020 1.3 1.3 1.2 1.2 1.1 1.1 0.9 1.3 1.3 1.6 1.8

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0 0.2 0 0 0.5 0.2 0 0 0 0.4 0

2020 0.4 0.5 0.4 0.4. 0.7 0.5 0 0 0 1. 1 0.7
:»-
VJ
VJ

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0 0 0 0 0 0 0 0 0 0 0

2020 0 0 0 0 0 0 0 0 0 0.2 0

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0 0 0 0 0 0 0 0 0 0 0

2020 0 0 0 0 0 0 0 0 0 0 0



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1971-1972

Location River Demand l-later Weeks
:'1ile 20 21 22 23 24 25 26 27 28 29 30

Devil 150.2 Natural 0 0 0 0 0 0 0 0 0 0 1.9
Canyon

2002 0.9 0.9 0.9 0.8 0.8 0.7 0.8 1.2 1.3 0.7 0.8

2020 1.7 1.2 0.7 0.6 0.6 1.8 1.9 1.9 2.0 1.9 1.9

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0.1 2.2

2002 0 0 0 0 0 0.4 0.5 0.7 0.9 0.7 1.1

2020 0.8 0.4 0 0 0 1.5 1.6 1.5 1.7 1.7 2.2
:>-
VJ..,.

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0.1 3.0

2002 0 0 0 0 0 0 0 0 0.4 0.7 1.8

2020 0 0 0 0 0 0.8 1.1 0.9 1.2 1.5 2.7

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0 0.9 3.3

2002 0 0 0 0 0 0 0 0 0.3 0.9 2.3

2020 0 0 0 0 O. 0.5 0.8 0.5 0.9 1.6 3.0



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1974-1975

Location River Demand Water Heeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8

Devil 150.2 Natural 8.5 6.9 5.8 3.8 0 0.1 0 0 0.1 0 0 0
Canyon

2002 9.4 9.3 9.3 8.7 7.3 6.3 5.1 4.1 3.3 2.2 1.2 1.2

2020 10.0 9.6 9.2 8.4 6.8 5.9 4.7 3.7 3.0 2.0 1.3 1.3

LRX 33 130.1 Natural 8.6 7.1 5.9 3.9 0.1 0.2 0 0.1 0 0 0 0

2002 9.4 9.2 9.0 8.0 6.1 5.6 4.5 3.7 2.9 1.4 0.2 0.1

2020 9.9 9.5 8.9 7.5 5.4 5.0 4.0 3.2 2.4 . 1.0 0 0
:<>w
en

LRX 3 93.6 Natural 9.1 7.7 6.4 4.2 0 0.1 0 0 0 0 0 0

2002 9.9 9.5 8.9 7.4 4.5 4.5 3.4 3.0 2.2 0 0 0

2020 10.3 9.7 8.9 7.0 3.7 3.8 2.8 2.5 1.7 0 0 0

Sunshine 83.8 Natural 8.1 6.8 5.9 4.3 0.9 1.3 0.7 1.1 0.9 0 0 0

2002 8.1 7.7 6.7 5.2 2.5 2.9 2.2 2.4 1.8 0 0 0

2020 8.3 7.8 6.7 4.9 2.1 2.5 1.8 2.0 1.4 0 0 0



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1974-1975

Location 3.iver Demand Wa ter l-leeks
}lile 9 10 11 12 13 14 15 16 17 18 19

Devil 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0
Canyon

2002 1.2 1.2 1.3 1.3 1.3 1.2 1.2 1.3 1.3 1.2 1.3

2020 1.4 1.1 0.9 0.9 0.8 0.8 1.0 1.3 1.6 1.7 2.0

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0.7 0.6 0.3 0.3 0.1 0 0 0.5 0.7 0 0

2020 0.6 0.3 0 0.1 0 0 0 0.7 1.1 0.1 1.1

;l>
w

'" LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0 0 0 0 0 0 0 0 0 0 0

2020 0 0 0 0 0 0 0 0 0.2 0 0

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0 0 0 0 0 0 0 0 0 0 0

2020 0 0 0 0 0 0 0 0 0 0 0



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1974-19 D

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 :J(J

Devil 15D.2 Natural 0 0 0 0 0 0 0 0 1.0 2.0 3.6
Canyon

2002 1.3 1.3 1.5 1.8 1.9 2.1 2.2 2.2 2.3 2.3 2.3

2020 2.1 1.8 1.9 0.9 0.5 2.0 2.2 2.3 2.3 2.4 2.5

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 1.2 2.3 3.9

2002 0 0.3 0.8 0.9 1.2 1.2 1.8 1.8 2.4 2.5 2.7

2020 0.9 1.0 1.3 0.3 0.1 1.3 1.9 2.0 2.4 . 2.6 2.9
:>-w

" LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 1.8 3.1 4.9

2002 0 0 0 0 0.2 0 1.2 1.2 2.5 3.0 3.5

2020 0 0 0.2 0 0 0.1 1.4 1.6 2.6 3.0 3.8

Sunshine 83.8 Natural 0 0 0 0 0 0 0.4 0.5 2.3 3.3 4.5

2002 0 0 0 0 0 0 1.0 1.0 2.6 3.2 3.9

2020 0 0 0 0 0 0 1.2 1.4 2.6 3.1 4.0





Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1976-1977

Location River Demand lola ter Weeks
Mile 9 10 11 12 13 14 15 16 17 18 19

Devil 150.2 Natural 0.2 0 0 0 0 0 0 0 0.8 0.9 0
Canyon

2002 0.7 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8

2020 0.4 0.5 0.6 0.6 0.5 0.4 0.5 0.6 0.6 0.6 0.6

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0.3 0.5 0

2002 0.5 0 0.2 0.2 0 0.5 0.2 0.3 0.7 0.7 0.6

2020 0.3 0 0.1 0.1 0 0.2 0 0.2 0.3 . 0.6 0.5
:>-w

'" LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0.1 0 0 0 0 0 0 0 0.2 0.4 0.1

2020 0.1 0 0 0 0 0 0 0 0 0.4 0.2

Sunshine 83.8 Natural 0.5 0 0 0 0 0 0 0 0.4 0.4 0.2

2002 0.3 0 0 0 0 0 0 0 0.3 0.4 0.1

2020 0.3 0 0 0 0 0 0 0 0.1 0.4 0.2



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1976-1977

Location River Demand Water Weeks
Nile 20 21 22 23 24 25 26 27 28 29 30

Devil 150.2 Natural 0 0 0 0 0 0 0 0.6 0 1.6 4.6
Canyon

2002 0.9 . 0.8 0.7 0.4 0.6 0.8 0.9 0.9 0.9 0.9 1,0

2020 0.6 0.6 0.6 0.4 0.2 0.6 0.6 0.6 0.6 0.6 0.6

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0.8 0 1.9 5.0

2002 0.3 0.6 0.2 0 0 0.3 0.5 1.1 0.8 1,2 1,7

2020 0.2 0.4 0.2 0 0 0.1 0.4 0.8 0.6 1,0 1.4

ll>
-'"
0

LRX 3 98.6 Natural 0 0 0 0 0 0 0 1,3 0 2.6 6.1

2002 0 0.2 0 0 0 0 0 1.4 0.7 1,8 2.9

2020 0 0.1 0 0 0 0 0 1,1 0.6 1,6 2.8

Sunshine 83.8 Natural 0 0.3 0 0 0 0 0 2.0 0.8 2.9 5.4

2002 0 0.2 0 0 0 0 0 1.7 0.9 2.2 3.7

2020 0 0.1 0 0 0 0 0 1,4 0.7 2.1 3.7



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1981-1982

Location River Demand Water Weeks
Nile 49 50 51 52 1 2 3 4 5 6 7 8

Devil 150.2 Natural 7.7 7.2 6.4 2.0 0.7 0.6 1.3 0.5 a a a a
Canyon

2002 8.0 8.2 8.3 8.2 7.6 7.2 6.8 6.3 5.6 4.9 3.8 1.8

2020 8.4 8.4 8.6 8.4 7.6 7.2 6.8 6,,3 5.5 4.6 3.1 1.8

LRX 33 130.1 Natural 7.9 7.3 6.5 2.2 1.0 0.9 1.4 0.5 a a a a

2002 8.2 8.2 8.2 7.6 6.8 6.5 6.1 5.4 4.4 3.8 2.6 0.6

:0- 2020 8.5 8.4 8.5 7.8 7. a 6.8 6.3 5.7 4.6 3.9 2.3 1.0..,..
.....

LRX 3 98.6 Natural 8.4 7.6 6.8 2.2 1.0 1.0 1.4 0.5 a a a a

2002 8.6 8.4 8.3 6.9 5.8 5.8 5.2 4.5 2.5 2.2 0.6 a

2020 9.0 8.5 8.5 7.1 6.2 6.2 5.7 5.0 3.2 2.8 0.9 a

Sunshine 83.8 Natural 7.8 7.1 6.1 2.3 1.7 1.8 1.9 1.1 a a a a

2002 8.1 7.4 6.8 4.5 3.9 4.0 3.7 3.0 0.9 1.0 a a

2020 8.0 7.5 6.9 4.6 4.3 4.6 4.2 3.5 1.7 1.5 a a



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1981-1982

Location River Demand Water Weeks
nle 9 10 11 12 13 14 15 16 17 18 19

Devil 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0
Canyon

2002 1.8 2.5 2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.8 2.8

2020 2.0 2.7 2.7 2.7 2.4 0.8 2.6 2.7 2.6 2.8 2.8

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 1.2 1.2 1.5 1.8 1.2 0.9 1.1 0.9 0.7 2.0 2.2

2020 1.6 1.9 2.0 2.2 1.4 0 1.5 1.5 0.2 2.2 2.4

:>-
.p-
N

LRX 3 98.6 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0.1 0 0 0.5 0 0 0 0 0 0.7 1.0

2020 0.8 0.1 0.7 1.2 0 0 0 0 0 1.2 1.6

Sunshine 83.8 Natural 0 0 0 0 0 0 0 0 0 0 0

2002 0 0 0 0 0 0 0 0 0 0.2 0.5

2020 0.3 0 0 0.6 0 0 0 0 0 0.6 1.1



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon con~iguration. Winter 1981-1982

Location River Demand Hater l~eeks

Mile 20 21 22 23 24 25 26 27 28 29 30

Devil 150.2 Natural 0 0 0 0 0 0.3 0 0 0.1 4.1 5.5
Canyon

2002 2.8 2.8 2.7 2.8 2.7 2.6 2.5 2.9 3.1 3.3 3.5

2020 2.7 2.7 1.7 2.2 2.8 2.9 2.9 2.9 3.1 3.3 3.4

LRX 33 130.1 Natural 0 0 0 0 0 0.5 0 0 0.5 4.6 5.8

2002 1.1 1.0 1.5 2.1 1.9 2.5 1.9 2.3 3.0 3.8 4.0

2020 1.6 1.2 0.7 1.7 2.1 2.8 2.4 2.6 3.1 . 3.8 4.2

:J>
.l>-
v.>

7.4LRX 3 9.3.6 Natural 0 0 0 0 0 0.8 0 0 1.1 6.0

2002 0 0 0 1.0 0.6 2.3 1.1 1.5 2.9 4.8 5.5

2020 0 0 0 0.8 1.0 2.6 1.7 2.0 3.0 4.9 5.7

Sunshine 83.8 Natural 0 0 0 0 0 1.4 0.1 0.4 1.8 5.5 6.7

2002 0 0 0 0.5 0.2 2.3 0.8 1.2 2.8 5.0 5.8

2020 0 0 0 0.4 0.5 2.5 1.4 1.7 2.9 5.0 5.9



Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1982-1983

Location River Demand Water Weeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8

Devil 150.2 Natural 7.9 6.5 6.6 4.3 2.2 0.2 0 0 0 0 0 0
Canyon

2002 8.6 8.6 8.4 8.4 8.3 8.0 7.3 6.3 5.3 4.4 3.9 0.9

2020 9.1 9.0 8.1 7.2 7.7 7.0 6.1 4.6 2.9 1.1 0.6 1.1

LRX 33 130.1 Natural 8.0 6.7 6.6 4.4 2.3 0.3 0 0 0 0 0 0

2002 8.6 8.5 8.3 8.0 7.6 6.9 5.9 4.3 3.8 3.2 1.8 0

2020 9.0 8.7 7.6 6.9 7.2 6.3 5.3 3.4 2.1 0.6 0 0.5
>
'"'" LRX 3 98.6 Natural 8.4 7.1 6.8 4.6 2.3 0.1 0 0 0 0 0 0

2002 8.9 8.7 8.4 7.7 6.9 5.6 4.1 1.5 1.5 1.2 0 0

2020 9.3 8.9 7.7 6.7 6.6 5.4 4.0 1.4 0.7 0 0 0

Sunshine 83.8 Natural 7.6 6.6 5.8 4.5 2.6 0.8 0 0 0 0 0 0

2002 7.9 7.2 ii.5 5.6 3.8 3.4 2.2 0.8 0.8 0.1 0 0

2020 8.0 7.0 5.8 5.1 3.7 3.5 2.4 0.7 0.3 0 0 0





Appendix A. Weekly temperatures (C) at selected locations for
Watana/Devil Canyon configuration, Winter 1982-1983

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Devil 150.2 Natural a a a a 0.3 a 0.4 1.5 0.2 2.5 6.3
Canyon

2002 1.9 1.8 1.4 1.4 1.6 1.9 2.2 2.4 2.6 2.8 3.1

2020 2.2 2.6 1.4 1.4 1.6 1.9 2.1 2.3 2.5 2.6 2.9

LRX 33 130.1 Natural a a a a 0.3 a 0.6 1.8 0.4 2.7 6.5

2002 0.8 1.1 0.7 0.7 1.5 1.7 2.2 2.6 2.6 3.0 3.8

2020 1.4 2.1 0.9 0.9 1.6 1.8 2.2 2.5 2.5 2.9 3.7
:>-
'"cr-

LRX 3 98.6 Natural a a a a 0.2 a 1.0 2.4 0.7 3.4 7.8

2002 a a a a 1.3 1.3 2.1 2.8 2.4 3.4 5.1

2020 a 1.1 a a 1.5 1.4 2.2 2.7 2.5 3.3 5.1

Sunshine 83.8 Natural a a a a 1.0 0.6 1.7 2.8 1.5 3.6 6.7

2002 a a a a 1.1 0.9 2.0 2.7 2.5 3.5 5.2

2020 a 0.5 a a 1.2 1.1 2.1 2.7 2.5 3.5 5.2



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling. summer 1971

Location River Demand Water Weeks
Hile 31 32 33 34 35 36 37 38 39 40 41

Watana 184.4 Natural 1.0 2.8 4.4 4.6 4.2 9.6 7.8 10.4 11.3 10.3 12.6

1992 1.8 1.8 1.8 1.8 1.8 2.1 3.3 3.4 4.1 4.1 4.1
Filling

LRX 68 150.2 Natural 0.6 2.7 4.3 4.5 4.3 9.4 7.8 10.4 11.3 10.5 13.0

1992 1.5 2.2 2.5 2.7 2.6 4.7 5.1 6.6 8.4 7.4 8.1
Filling

$:....,
LRX 33 130.1 Natural 0.9 2.9 4.5 4.6 4.4 9.2 7.7 10.3 11.2 10.5 12.9

1992 1.5 2.5 3.0 3.1 3.0 5.2 5.1 6.9 8.1 7.7 8.8
Filling

8.0 10.8 11.7 11.0 13.6LRX 3 98.6 Natural

1992
Filling

1.3

1.7

3.7

3.1

5.3

3.9

5.4

4.2

4.8

3.7

9.7

6.9 6.0 8.6 9.9 9.2 11.1

Sunshine 83.8 Natural 2.0 3.7 4.9 5.2 4.8 9.0 7.7 9.9 10.6 9.7 1l.5

1992
Filling

2.1 3.4 4.4 4.8 4.5 8.0 7.1 9.0 9.6 8.8 10.3



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, summer 1971

Location River Demand Water Weeks
Mile 42 43 44 45 46 47 48 49 50 51 52

Watana 184.4 Natural 9.0 8.2 10.7 10.6 10.7 9.3 8.6 6.3 5.9 4.8 2.8

1992 4.2 4.2 4.2 4.2 4.2 5.6 9.0 8.7 8.4 7.9 7.4
Filling

LRX 68 150.2 Natural 9.5 8.7 11.1 10.9 10.9 9.7 9.0 6.7 6.3 5.2 3.1

1992 6.7 6.3 6.0 7.1 6.3 6.8 9.3 8.5 8.3 7.4 6.1
Filling

:>-
.p-
co

NaturatLRX 33 130.1 9.5 8.8 11.1 10.8 10.9 9.7 9.0 6.9 6.4 5.4 3.3

1992 7.1 6.9 6.8 7.6 7.0 7.3 9.2 8.2 8.1 7.1 5.6
Filling

LRX 3 98.6 Natural 9.9 9.2 11.7 11.3 11.3 10.2 9.5 7.1 6.8 5.8 3.5

1992
Filling

8.3 7.9 8.1 8.8 8.1 8.2 9.7 8.3 8.2 7.2 5.2

Sunshine 83.8 Natural 8.8 8.1 10.2 10.4 10.2 9.2 8.5 6.6 6.3 5.4 3.6

1992
Filling

8.0 7.5 8.8 9.5 8.9 8.2 8.4 6.8 6.7 5.9 4.3



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, Summer 1981

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Watana 184.4 Natural 4.8 7.6 8.6 8.2 9.2 8.9 11.6 12.2 8.5 8.4 9.2

1992 3.3 3.4 3.8 3.7 4.0 4.1 4.1 4.1 4.1 4.1 4.1
Filling

LRX 68 150.2 Natural 5.0 7.6 8.3 8.1 9.3 8.9 11.6 12.4 9.0 8.9 9.5

1992 3.8 4.0 4.2 4.8 5.7 5.4 6.5 7.0 7.0 6.9 7.4
Filling

:;;:
'"

LRX 33 130.1 Natural 5.1 7.5 8.2 8.1 9.4 8.8 U.5 12.3 9.1 9.0 9.4

1992 4.2 4.5 4.6 5.3 6.3 5.8 7.3 7.9 7.5 7.5 7.7
Filling

LRX 3 98.6 Natural 5.7 8.0 8.8 8.9 10.1 9.3 12.1 13.1 9.8 9.7 9.8

1992
Filling

5.0 6.0 6.4 7.1 8.4 7.2 9.3 10.1 9.1 9.0 8.6

Sunshine 83.8 Natural 5.2 7.5 8.3 8.2 9.4 8.0 10.0 10.7 9.0 9.1 9.1

1992
Filling

4.9 6.4 7.1 7.3 8.4 7.1 8.7 9.3 8.5 8.6 8.4



•

Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, summer 1981

Location River Demand Water Weeks
Hile 42 43 44 45 46 47 48 49 50 51 52

Watana 18.... 4 Natural 9.5 9.8 9.4 9.4 6.8 7.5 9.9 7.2 7.0 6.2 1.6

1992 4.1 4.1 4.1 8.2 10.9 10.4 10.4 10.6 10.0 9.1 8.3
Filling

LRX 68 150.2 Natural 9.9 10.2 9.9 9.9 7.5 8.0 10.1 7.7 7.2 6.4 2.0

1992 6.2 6.7 6.3 8.9 10.6 10.3 10.5 10.4 9.5 8.4 6.2
Filling

:J>en
0

LRX 33 130.1 Natural 9.9 10.3 10.0 10.0 7.6 8.1 10.1 7.9 7.3 6.5 2.2

1992 6.9 7.4 7.0 9.1 10.1 10.1 10.4 10.2 9.2 8.0 5.5
Filling

LRX 3 98.6 Natural 10.4 10.9 10.6 10.5 8.0 8.6 10.7 8.4 7.6 6.8 2.2

1992
Filling

7.9 8.7 8.1 9.8 10.3 10.4 11.0 10.5 9.3 8.1 4.8

Sunshine 83.8 Natural

1992
Filling

9.5

8.5

9.9

8.9

9.8

8.8

9.6

9.2

7.7

8.4

8.3

9.0

9.4

9.4

7.8

8.5

7.1

7.8

6.1

6.5

2.3

3.2



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, sun~er 1982

Location River Demand Water Weeks
Mile 31 32 33 34 35 36 37 38 39 40 41

Watana 184.4 Natural 5.5 4.9 7.2 7.1 8.8 9.2 8.0 9.6 11.9 10.2 10.6

1993 2.3 2.4 2.7 3.1 3.6 4.1 4.7 5.3 5.7 5.6 6.9
Filling

LRX 68 150.2 Natural 5.4 4.7 6.8 6.8 8.6 9.0 8.1 9 ••7 11.9 10.5 1l.0

1993 3.3 2.8 3.3 3.4 4.5 5.0 5.5 6.4 7.0 7.0 8.1
Filling

iJ>
U>.....

Natural 5.5 4.7 6.7 6.6 8.4 8.9 8.0 9.6 1l.8 10.6 11.1LRX 33 130.1

1993 3.9 3.2 3.7 3.8 4.9 5.3 5.7 6.8 7.6 7.6 8.5
Filling

8.5 10.2 12.5LRX 3 98.6 Natural

1993
Filling

6.6

5.4

5.3

4.1

7.3

5.1

7.2

5.2

9.0

6.5

9.3

6.5 6.6 8.0 9.0

11.4

8.8

1l.7

9.6

Sunshine 83.8 Natural 6.1 5.2 7.0 6.9 8.4 8.6 7.6 9.0 1l.0 9.8 10.1

1993
Filling

5.5 4.6 5.9 6.0 7.3 7.6 6.7 7.8 9.6 8.8 9.1



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, summer 1982

Location River Demand l-later Weeks
Mile 42 43 44 45 46 47 48 49 50 51 52

Watana 1&4.4 Natural 10.6 9.7 10.5 10.5 10.5 10.5 9.0 7.6 6.1 6.4 4.1

1993 8.7 8.6 8.8 8.9 8.5 8.9 9.0 9.4 9.6 8.7 7.7
Filling

LRX 68 150.2 Natural 11.1 10.1 10.9 11.1 11.0 10.9 9.4 7.9 6.5 6.6 4.3

1993 9.6 9.3 9.6 9.8 9.2 9.6 9.4 9.2 9.0 6.4 5.4
Filling

:J>
CO'
N

LRX 33 130.1 Natural 11.2 10.0 11.0 11.2 11.0 11.0 9.5 8.0 6.7 6.6 4.4

1993 9.9 9.3 9.7 10.1 9.5 9.9 9.5 9.0 8.7 6.1 5.0
Filling

LRX 3 98.6 Natural 12.0 10.6 11.7 12.0 11.6 11.8 10.1 8.4 7.1 6.8 4.6

1993
Filling

10.9 10.0 10.7 11.1 10.310.7 10.1 9.3 8.9 6.5 5.0

9.3 10.2 10.1.Sunshine 83.8 Natural

1993
Filling

10.5

9.9 8.9 9.8 9.7

9.7

9.3

9.9

9.7

8.5

8.4

7.6

7.9

6.6

7.0

5.8

5.4

4.5

4.5



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1971-1972

Location River Demand Water Weeks
Nile 49 50 51 52 1 2 3 4 5 6 7 8

Watana 184.4 Natural 6.3 5.9 4.8 2.8 1.2 0 0 0 0 0 0 0

1992-93 8.7 8.4 7.9 7.4 6.2 5.6 5.1 4.3 3.1 1.6 1.4 1.3
Filling

LRX 68 150.2 Natural 6.8 6.3 5.3 3.1 1.5 0.3 0 0 0 0 0 0

1992-93 8.5 8.3 7.4 6.1 2.5 1.7 0.3 0 0 0 0 0
Filling

:>-
~

UJ

LRX 33 130.1 Natural 6.9 6.4 5.4 3.3 1.7 0.5 0 0 0 0 0 0

1992-93 8.2 8.1 7.1 5.6 2.4 1.5 0 0 0 0 0 0
Filling

LRX 3

Sunshine

98.6 Natural

1992-93
Filling

83.8 Natural

1992-93
Filling

7.2

8.3

6.7

6.8

6.8

8.2

6.3

6.7

5.8

7.2

5.4

5.9

3.5

5.3

3.6

4.3

1.8

2.2

2.4

2.7

0.6

1.1

1.8

2.3

o

o

0.5

0.8

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1971-1972

Location River Demand Water Weeks
Mile 9 10 11 12 13 14 15

- -

16 17 18 rg-

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1992-93 1.2 1.2 1.1 1.0 1.0 0.9 0.9 0.9 0.8 0.8 0.7
Filling

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0

1992-93 0 0 0 0 0 0 0 0 0 0 0
Filling

:»
V>
p.

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

1992-93 0 0 0 0 0 0 0 0 0 0 0
Filling

LRX 3

Sunshine

98.6 Natural

1992-93
Filling

83.8 Natural

1992-93
Filling

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1971-1972

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0.4 2.8

1992-93 0.7 0.7 0.7 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5
Filling

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 1.9

1992-93 0 0 0 0 0 0 0 0 0 0 0.8
Filling

:>-
Ln
Ln

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0.1 2.2

1992-93 0 0 0 0 0 0 0 0 0 0.1 1.4
Filling

LRX 3

Sunshine

98.6 Natural

1992-93
Filling

83.8 Natural

1992-93
Filling

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

0.1

0.1

0.1

0.1

0.9

0.9

3.0

2.6

3.3

3.1



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1981-1982

Location River Demand Water Weeks
Mile 49 50 51 52 1 2 3 4 5 6 7 8·

Watana 184.4 Natural 7.2 7. a 6.2 1,6 0.3 0.3 1,2 0.5 a a a a

1992-93 10.6 10. a 9.1 8.3 6.9 6.1 5.6 5.0 4.5 3.9 3.3 2.2
Filling

LRX 68 150.2 Natural 7.7 7.2 6.4 2.0 0.7 0.6 1,3 0.5 0 0 a a

1992-93 10.4 9.5 8.4 6.4 1,4 1,6 0 a 0.2 0.8 a a
Filling

:>
V>
0'

LRX 33 130.1 Natural 7.9 7.3 6.5 2.2 1,0 0.9 1,4 0.5 0 a a 0

1992-93 10.2 9.2 8.0 5.6 1,6 1,6 0.4 0.1 a a a a
Filling

LRX 3

Sunshine

98.6 Natural

1992-93
Filling

83.8 Natural

1992-93
Filling

8.4

10.5

7.8

8.5

7.6

9.3

7.1

7.8

6.8

8.1

6.1

6.5

2.2

4.9

2.3

3.3

1,0

1,3

1,7

2.1

1,0

1,5

1,8

2.3

1,4

0.5

1,9

1,9

0.5

a

1,1

1,3

a

o

a

o

a

o

a

a

o

a

a

a

a

a

a

a



Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1981-1982

Location River Demand jvater Weeks
Hil2 9 10 11 12 13 14 15 f6 17 18 19

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1992-93 1.6 1.5 1.5 1.7 1.8 1.8 1.8 1.8 1.5 1.3 1.4
Filling

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0

1992-93 0 0 0 0 0 0 0 0 0 0 0
Filling

:»
U>
'-J

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

1992-93 0 0 0 0 0 0 0 0 0 0 0
Filling

LRX 3

Sunshine

98.6 Natural

1992-93
Filling

83.8 Natural

1992-93
Filling

o

o

o

o

o

o

o

o

o

o
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o

o

o
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Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1981-1982

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Watana lE4.4 Natural 0 0 0 0 0 0.9 0 0 1.2 4.6 5.8

1992-93 1.4 1.4 1.4 1.4 1.6 1.6 1.6 1.7 1.8 2.0 2.1
Filling

LRX 68 150.2 Natural 0 0 0 0 0 0.3 0 0 0.1 4.1 5.5

1992-93 0 0 0 0 0 0.4 0 0 0.3 3.2 3.9
Filling

~
V>

'"
LRX 33 130.1 Natural 0 0 0 0 0 0.5 0 0 0.5 4.6 5.8

1992-93 0 0 0 0 0 0.5 0 0 0.6 4.0 4.7
Filling

LRX 3

Sunshine

98.6 Natural

1992-93
Filling

83.8 Natural

1992-93
Filling

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

0.8

0.8

1.4

1.4

o

o

0.1

0.1

o

o

0.4

0.4

1.1

1.2

1.8

1.9

6.0

5.7

5.5

5.3

7.4

6.7

6.7

6.4



Appendix A. Weekly temperatures (e) at selected locations for
Watana filling, winter 1982-1983

Location River Demand Water \~eeks

Hile 49 50 51 52 1 2 3 4 5 6 7 8

Watana 184.4 Natural 7.6 6.1 6.4 4.1 2.0 0 0 0 0 0 0 0

1991-92 9.3 8.8 7.9 6.4 5.0 4.9 4.9 4.8 3.8 3.7 3.7 3.7
Filling

LRX 68 150.2 Natural 7.9 6.5 6.6 4.3 2.2 0.2 0 0 0 0 0 0

1991-92 9.3 8.5 6.2 4.9 2.2 0.9 0 0 0 0 0 0

:>- Filling
en

'"
LRX 33 130.1 Natural 8.0 6.7 6.6 4.4 2.3 0.3 0 0 0 0 0 0

•
1991-92 9.1 8.2 5.9 4.6 2.4 0.8 0 0 0 0 0 0
Filling

LRX 3

Sunshine

98.6 Natural

1991-92
Filling

83.8 Natural

1991-92
Filling

8.4

9.4

7.6

8.1

7.1

8.5

6.6

6.9
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Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1982-1983

Location River Demand Water Weeks
",lile 9 10 11 12 13 14 15 16 17 18 19

Watana 184.4 Natural 0 0 0 0 0 0 0 0 0 0 0

1991-92 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Filling

LRX 68 150.2 Natural 0 0 0 0 0 0 0 0 0 0 0

1991-92 0 0 0 0 0.3 0 0 0 0 0 0

:>-
Filling

'"0

LRX 33 130.1 Natural 0 0 0 0 0 0 0 0 0 0 0

1991-92 0 0 0 0 0 0 0 0 0 0 0
Filling

LRX 3

Sunshine

98.6 Natural

1991-92
Filling

83.8 Natural

1991-92
Filling

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Appendix A. Weekly temperatures (C) at selected locations for
Watana filling, winter 1982-1983

Location River Demand Water Weeks
Mile 20 21 22 23 24 25 26 27 28 29 30

Watana 184.4 Natural 0 0 0 0 1.2 0 1.3 2.2 0.9 2.9 6.4

1991-92 3.7 3.6 3.5 3.5 3.5 3.5 3.5 3.4 3.1 3.0 2.9
Filling

LRX 68 150.2 Natural 0 0 0 0 0.3 0 0.4 1.5 0.2 2.5 6.3

1991-92 0 0 0 0 0.9 0.7 1.2 2.1 1.3 2.6 4.1
Filling

ll>
0',....

LRX 33 130).1 Natural 0 0 0 0 0.3 0 0.6 1.8 0.4 2.7 6.5

1991-92 0 0 0 0 0.5 0.2 1.0 2.3 1.2 2.8 4.9
Filling

LRX 3

Sunshine

9.3.6 Natural

1991-92
Filling

83.8 Natural

1991-92
Filling

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

0.2

0.3

1.0

0.2

o

o

0.6

o

1.0

1.3

1.7
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2.4

2.8

2.8

2.2

0.7

1.2

1.5

2.0
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3.6

3.6

7.8

6.6

6.7

5.7



APPENDIX B

Isotherm plots of temperature simulation results
for the middle Susitna River for Watana only,
Watana/Devil Canyon and Watana filling scenarios.
Ice front locations calculated by Harza-Ebasco's
ICECAL model are included on the plots.



Appendix B. Isotherm plots for all simulations

Scenario Page

Summer 1971, Natural conditions Bl

Summer 1971, Watana only, 1996 demand B2

Summer 1971, Watana only, 2001 demand B3

Summer 1971, Watana/Devil Canyon, 2002 demand B4

Summer 1971, Watana/Devil Canyon, 2020 demand BS

Summer 1974, Natural conditions B6

Summer 1974, Watana only, 1996 demand B7

Summer 1974, Watana only, 2001 demand B8

Summer 1974, Watana/Devil Canyon, 2002 demand B9

Summer 1974, Watana/Devil Canyon, 2020 demand Bl0

Summer 1981, Natural conditions Bll

Summer 1981, Watana filling, 1992 demand B12

Summer 1981, Watana only, 1996 demand B13

Summer 1981, Watana only, 2001 demand B14

Summer 1981, Watana/Devil Canyon, 2002 demand B1S

Summer 1981, Watana/Devil Canyon, 2020 demand B16

Summer 1982, Natural conditions B17

Summer 1982, Watana filling, 1993 demand B18

Summer 1982, Watana only, 1996 demand B19

Summer 1982, Watana only, 2001 demand B20

Summer 1982, Watana/Devil Canyon, 2002 demand B21

Summer 1982, Watana/Devil Canyon, 2020 demand B22



Winter 1971-72, Natural conditions B23

Winter 1971-72, Watana only, 1996 demand B24

Winter 1971-72, Watana only, 2001 demand B25

Winter 1971-72, Watana/Devil Canyon, 2002 demand B26

Winter 1971-72, Watana/Devil Canyon, 2020 demand B27

Winter 1974-75, Natural conditions B28

Winter 1974-75, Watana only, 1996 demand B29

Winter 1974-75, Watana only, 2001 demand B30

Winter 1974-75, Watana/Devil Canyon, 2002 demand B31

Winter 1974-75, Watana/Devil Canyon, 2020 demand B32

Winter 1976-77, Natural Conditions B33

Winter 1976-77, Watana only, 1996 demand B34

Winter 1976-77, Watana/Devil Canyon, 2002 demand B35

Winter 1976-77, Watana/Devil Canyon, 2020 demand B36

Winter 1981-82, Natural conditions B37

Winter 1981-82, Watana filling 1992-93 demand B38

Winter 1981-82, Watana only, 1996 demand B39

Winter 1981-82, Watana only, 2001 demand B40

Winter 1981-82, Watana/Devil Canyon, 2002 demand B41

Winter 1981-82, Watana/Devil Canyon, 2020 demand B42

Winter 1982-83, Natural conditions B43

Winter 1982-83, Watana filling, 1991-92 demand B44

Winter 1982-83, Watana only, 1996 demand B45

Winter 1982-83, Watana only, 2001 demand B46

Winter 1982-83, Watana/Devil Canyon, 2002 demand B47

Winter 1982-83, Watana/Devil Canyon, 2020 demand B48
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Appendix C. Susitna, Chulitna, and Talkeetna Stream Width Functions.
Width(meters) = a * Flow(cms) ** b.

Susitna
Location River a b

Kilometer

Watana dam site 296.8
10.878 0.3533

URX 106 296.7
37.776 0.1946

URX 107 296.4
30.057 0.1564

URX 108 295.7
47.302 0.1319

URX 109 294.1
153.677 0.0233

URX 110 293.6
40.746 0.2744

URX 111 293.0
55.320 0.1485

URX 112 292.5
8.006 0.3613

URX 113 291.2
103.522 0.0398

URX 114 289.7
40.382 0.3155

URX 115 287.7
10.776 0.4136

URX 116 284.3
9.046 0.4196

URX 117 283.2
41.173 0.2231

URX 118 280.0
18.509 0.3574

URX 119 278.5
105.559 0.0523

URX 120 268.7
91. 630 0.0851

URX 121 260.8
52.917 0.1001

Devil Canyon 259.5
85.000 0.0000

Chinook Confluence 248.8
108.500 0.0000

LRX 68 241. 7
71. 643 0.0526

LRX 67 241.0
113.764 0.0109

LRX 66 240.6
25.268 0.2923

LRX 65 240.5
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Appendix C. (Continued) Susitna, Chulitna, and Talkeetna Stream Width
Functions. Width(meters) = a * Flow(cms) ** b.

Susitna
Location River a b

Kilometer

LRX 43 218.4
3.932 0.5704

LRX 42 217.8
269.900 0.0905

LRX 41 216.8
2.108 0.7594

LRX 40 216.1
149.464 0.0343

LRX 39 214.5
105.709 0.1548

LRX 38 213.8
12.497 0.4541

LRX 37 212.1
9.042 0.4902

LRX 36 211.1
6.768 0.5805

LRX 35 210.6
54.553 0.1148

LRX 34 209.9
9.088 0.4952

LRX 33 209.4
13.226 0.5510

LRX 32 208.6
3.600 0.6620

LRX 31 207.0
150.968 0.0615

LRX 30 205.1
13.680 0.5630

LRX 29 202.9
116.096 0.0651

LRX 28 200.2
34.025 0.3469

LRX 27 198.4
77.661 0.0932

LRX 26 197.2
77 .661 0.0932

LRX 25 195.7
4.489 0.6720

LRX 24 194.1
63.219 0.1179

LRX 23 193.5
108.387 0.1260

LRX 22 192.0
46.912 0.2310

LRX 21 191. 7
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Appendix C. (Continued) Susitna, Chulitna, and Talkeetna Stream Width
Functions. Width(meters) = a * Flow(cms) ** b.

Susitna
Location River a b

Kilometer

LRX 21 191. 7
5.235 0.5707

LRX 20 188.6
3.812 0.7019

LRX 19 187.4
76.728 0.1176

LRX 18 181.8
130.537 0.0508

LRX 17 181.3
94.245 0.1845

LRX 16 180.8
48.248 0.2905

LRX 15 179.9
78.550 0.1955

LRX 14 178.4
43.742 0.3086

LRX 13 177 .6
12.288 0.4169

LRX 12 174.4
30.236 0.2505

LRX 11 171. 6
175.296 0.0358

LRX 10 168.5
130.727 0.1112

LRX 9 166.1
6.313 0.3922

LRX 8 164.7
34.848 0.2973

LRX 7 163.3
72.890 0.2664

LRX 6 162.4
41.108 0.3476

LRX 5 161.5
60.970 0.3241

LRX 4 160.2
4.183 0.7030

LRX 3 158.6
0.080 1. 3196

Chulitna confluence 158.1
1.006 0.9124

Talkeetna confluence 156.1
0.997 0.9485

Section 0.8 154.8
0.989 0.9501

Section 0.6 153.5
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Appendix C. (Continued) Susitna, Chulitna, and Talkeetna Stream Width
Functions. Width(meters) = a * Flow(cms) ** b.

Location

Section 0.6

Section 0.3

Trapper confluence

Section 0.04

Section 0.03

Section 0.02

Section 0.01

Parks Highway Bridge

Chulitna River

Talkeetna River

Susitna
River a b
Kilometer

153.5
1.329 0.9610

151. 7
1.031 0.9282

146.7
1.134 0.9671

144.6
1.057 0.9077

141.9
0.981 0.9212

139.7
0.977 0.8633

136.6
0.944 0.8765

134.8

38.917 0.2086

--
55.906 0.1761

note: miles = 0.62 * kilometers
feet = 0.305 * meters
width(feet) = a' * flow(cfs) ** b, a' = 3.281 * a * (0.0283 ** b)
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APPENDIX D

Observed versus predicted air temperatures
for water years 1981-1983.
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LAPSE RATE PREDICTIONS (Cl

DEVIL CANYON WEEKLY AIR TEMPERATURES
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L~PSE R~TE PREDICTIONS (C)

SHERMAN WEEKLY AIR TEMPERATURES
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VERTICAL TEMPERATURE PROFILES: DECEMBER
DEPARJUlE FRIll TALKEETNA
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VERTICAL TEMPERATURE PROFILES: JANUARY
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VERTICAL TEMPERATURE PROFILES: MARCH
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VERTICAL TEMPERATURE PROFILES: APRIL
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AVERAGE WEEKLY WIND SPEEDS
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APPENDIX H

Temperature histories for river miles 100, 130
and 150 in relation to the five Pacific salmon
life phase activities for natural, Watana filling,
Watana-only and Watana/Devil Canyon operational
scenarios.



Appendix H. Temperature history plots for
river miles 150, 130 and 100

Salmon species and scenarios Pages

Pink salmon - operating project

Pink salmon - 'Watana filling

Hl - H12

H13 - H21

Coho salmon - operating project H22- H33

Coho salmon - Watana filling H34 - H42

Sockeye salmon - operating project H43 - H54

Sockeye salmon - Watana filling H55 - H63

Chum salmon - operating project H64 - H75

Chum salmon - Watana filling H76 - H84

Chinook salmon - operating project H85 - H96

Chinook salmon - Watana filling H97 - H105
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PINK SALMON

• I I •
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• •
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I I
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Spawning • 1 I 0

Incubation -e
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20 i i

15

Devil's Canyon
~ 2002-- .. ~
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COHO SALMON
Adull Inmigration • I I 0
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Incubation I-e -
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Adult Inmigration • I I •

Spawning • I i ~

Incubation r-e
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E
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SOCKEYE SALMON
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• •
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.----.

Adult Inmigration .1 I •
Spawning • I J •

Incubation -e
Juvenile Rearing
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20 i I
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1\ •
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;ti 2002
'" --"w ~

= 10U
~

0>..
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JJ-r '....I
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SOCKEYE SALMON
Range

• •
Peak
1--'

Adult Inmigration .1 I «)

Spawning e I I •
Incnbation~ -

Juvenile Rearing
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20 r-.---------'---------------------------,
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o

10
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.._.. .----- ..
.... .--, /---- .... ,
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Eo<

Watana
1996
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Devil's Canyon
2002

~ --"--
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..5 I t I I It' I « I , I I

May Jun Jul Aug Sep Oct Nov Dec

1974-1975
River Mile 150

Jan Feb Mar Apr



SOCKEYE SALMON
Range

• •

Peak
t--t

Adult Inmigration .1 I «)

Spawning e I I •
Incubation f-o

Juvenile Rearing ,
OUlmigra tion e I I "

20 i i

Tolerance Zone

,- '"

I

r------'~i

I \~"

15

Devil's Canyon
:I: 2002
.p- --'0 .. ~

,1
0

U 10 '-'VF
~ V~ .

Watana
Cl)...

I I'

::I
1\' ,j "

1996
-"... I: " '

--------
,Cl)

0.
E /5 "j!~ .

""J"
Cl)

f-<

Natural

~'

I

0

...s I , • • I t I I « I , I I

May Jun Jul Aug Sep Ocl Nov Dec J~ln Fcb l\lur Apr

1981-1982
River Mile 100



SOCKEYE SALMON

~~===~========---------------------i20 r
..

Adult Inmigration • I I •
Spawning • I I e

Incubation f----. -
Juvenile Hearing •

•
Outmigration • I I •

Peak
• -------r

Hange.. -

Tolerance Zone'>">

,~

I \ '>~\
\ ..~. .

\. • .. I
'- ,'\.~.'

.... r, .. _ /'''' r-- J

'- I. .; ...~ •• --.fi.. .../!\ I
' .... _ J \ _ _ .".1 ......"

15

Devil's Canyon
;I1 2002
en

_00
~0 Q 10U
~

OJ..
Walana ::l-.,;

1996
..

.CU
Cl.-------- S
OJ 5f-<

Nalural

0

..5 I I t I I • I I I I , I I

May Jun J ul Aug Scp Oct Nov Dec Jan Feb Mar Apr

1981-1982
River Mile 130



SOCKEYE SALMON

20:='~=~===~----------II

Adult Inmigration .1 I e
Spawning Cl I I •

Incnbation --Juvcnilc ncaring
Outmigration I!l I I e

f-- I

nangc

Pcak

• •

Tolerance Zone

",," \ ,,'-
r- ...I \. ,,/""',--/

'-~

-5 I I I • I I J I , , I I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1981-1982
River Mile ISO



SOCKEYE SALMON
Hangc

• •
Pcak
I I

Adult Inmigralion .1 I e
Spawning e I I •

Incubation I--
Juvcnilc Hcaring .

Outmigration e 1 I «0

20 i ,

15

Devil's Canyon
2002

c; --00 ~

100

N U
~

'1' \QJ / -,.. -\~
Watana ::l Tolerance Zone- .

" \/1996
.. V"

\ .
.QJ

\\Q.-------- E : .-
QJ 5 "f-< " "\ ~

Natural I I ~ \\
\

\"'\ "
0' , I '- -- ~ .•-'

..5 I Ii' I I J I « I I ! J

May Jun Jul Aug Scp Oct Nov Dec Jan l'cb Mar Apr

1982-1983
River Mile 100



SOCKEYE SALMON
Hange

A A

Peak
,----------.

Adult Inmigralion .1 I •
Spawning e I I 41

Incubation f--.
Juvenile Rearing

OUlmigralion e f I CD

20 I I

15

Tolerance Zone

_-r--::,';
, ..~. ,<A·.---......y ..

...... ~ .J ':..d-' '....._;

--/ft:. """',,-- " ~,II :, '_J ~ .\\---.

I, \. ' ....... "".

/ J \\,.' " \...r: \ \' , I~\ , \
/ ... , '-

5

o

10
~

u
~

~
::I-o:l...
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5
<l)

~

Watana
1996

Natural

Devil's Canyon
:r: 2002
~ --"--

-5 ' , • I I I , I , I I I I

May Jun Jul Aug Scp Ocl Nov Dec Jan Fcb Mar Apr

1982-1983
River Mile 130



SOCKEYE SALMON
Hange

• •
Peak
1---------.

Adult Inmigration • I I •
Spawning • I I •

Incubation -Juvenile Hearing
Outmigration • I I •

..
20 I I

-,
"'1--""

\..... *,

\ \ Tolerance Zone

" ., .
, \ ',\ \

, I 1 ".

I ... " \ ,.._0;:
" ir...... .,.,··---;;;;- .....,..-,·<.:·--......... I'~

\ I VX \ I \ "r.... ....._ I \.J \ J
/ -,~

15

Devil's Canyon
::t: 2002en..,. --" ~

~ 10U
'-'.,..

Watana '::I-Cl

1996
..."c.-------- a., 5f-<

Natural

0

-5 I I I I . I t I I I , • I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar, Apr

1982-1983
Di"nr l\,filn 1-':'f\



SOCKEYE SALMON
Hange

a a

Peak
.------.

Adult (nmigration ., I "Spawning • I I •Incubation f--9
Juvenile Rearing .

Out migration • I I •
20 i i

•

15

Tolerance Zone
"

............0 \ •••••

:0:•. /

o

5

10
~

u
~

~
::;-'"..,Cl.I
Co

E
Cl.I

Eo<
Natural

P=1
V>
V>

Watana Filling.......... .......... .............

..51 I , • I I t I I , • I I

May Jun J ul Aug Sell Oct Nov Dec Jan Feb Mar Apr

1971-1972
Rivr - '\1ilr '~O



Range
a a

Peak
I I

SOCKEYE SALMON
Adult Inmigration .1 I iii

Spawning • 1 I •Incubation I----
Juvenile Rearing .

Outmigration • 1 I •
20 , I

15

::r:
In
0'

Watana Filling
•••••••••• u .

Natural

~

u
~

~
='-~

.(l)
Co

E
(l)

f-<

10

5

o

."'-.'

.'.'

;.
.,,: :

: - .
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Tolerance Zone

­..'

..51 I ! ! I I t I I I • I I

May Jun Jul Aug Sep Oct Nov Dec . Jan Feb Mar Apr

1971-1972
River Mile 130



Range

• •
Peak
I ,

SOCKEYE SALMON
Adult Inmigration .1 1 lit

Spawning • I I •Incubation r-.
Juvenile Rearing

Outmigration • 1 I •
20 j i

15

:I1
en
-..I

Watana Filling.........................

Natural

:;;-­
U
~

~
:l-e,'"
""E
'"r-c

10

5

o

!
/'

•••; •••• ,0

...

,'.'

r,\ ,:'\ f
.... • II

'.... t', :
•• 0.: '0

~ ......
"
"

•.\~

...
...

Tolerance Zone

....

..5' I , , I , ! I I I , I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1971-1972
1 Riw,r \1i1r 110



Range
~ ~

Peak
• ~ I

SOCKEYE SALMON
Adult Inmigration .1 1 41}

Spawning • 1 I •Incubation r-e -Juvenile Rearing .
Outmigration • I I •

20 I I

15

/\.:
•..J

~
en
CXJ

Watana Filling
••••• •• 0 •••••••••••••••••

Natural

~

u
-'
OJ..
::l-'"..• OJ
Q.

E
OJ

E-<

10

5

......\.
, ', \ .: . ,

\

....

Tolerance Zone

....
I

Ii

o '"
.'

..51 I • I ! I J I I I I I I

May Jun Jul Aug SCI) Oct Nov Dcc Jan Fcb Mar Apr

1981-1982
River Mile 100



Range

• •
Peak

• •

SOCKEYE SALMON
Adult Inmigralion ., I III

Spawning • I I •Incubation r---
Juvenile Rearing

OUlmigration • I I •
20 j I

15

IJ::
en

'" Watana Filling

Natural

~

u
~

~

=-e....
c.
E...

Eo-<

10

5

o

.." -., -.. .".
t ....../ -..: .....

.'.........

.....
"---.

Tolerance Zone

-5' I I I I I J I I I • I ,

May Jun Jul Aug Sep OCI Nov nec Jan Feb Mar Apr

1981-1982
Rivr~ \1ik 'l0



SOCKEYE SALMON
nange

Peak
j----i

Adult Inmigration .1 1 ..
Spawning • I I •

Incubation -e
Juvenile nearing .

QUlmigration • I I •
20 r.--------------------------------,

15

-,....
0' 0.'.

.....~....~..,.,"" Tolerance Zone

r: - "\\.... ~ \: ";
... ... .•.•••. ! .

.......:..
,,'

"

o

:r1

"::>
Watana Filling ~

0 10U.........................
~.,...
:0-Ol...,.,
c.

Natural
E., 5E-<

-5 I I I , I I I I I I • I I

May Jun J ul Aug Sep Oct Nov Dec Jan Feb Mar ,Apr

1981-1982
River Mile 150



Range

• •
Peak
.----.

SOCKEYE SALMON
Adult Inmigration .1 1 4il

Spawning • 1 I •
Incubation r---.

Juvenile Rearing
Outmigration • I I •

20 I i

15

::r:
cr­.....

Watana Filling

Natural

~

o
U
~

l::
='-f:

.QJ
Co

E
QJ

!-<

10

5

o

::'
.', .'" ....

f/

\"

Tolerance Zone

-5 I I • I I Itt I I • I I

May Jun Jul Aug Sell Oct Nov Dec Jan Feb Mar Apr

1982-1983
RiVt~- "'ilr ~ ')0



SOCKEYE SALMON
Hange

• •
Peak
I I

Adult Inmigration ., I 4ll
Spawning • I I •

Incubation~ -
Juvenile Rearing

Outmigration • I I •
20 I I

15

Tolerance Zone

\

.....\
,

....•....,.:.~....•.•....•
:

......"'/.

;,
;'........

/.•...
I, •••••••- .....

5

o

10
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u
~

~
::l-E
'"""E
'"f-<
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Watana Filling.........................
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-5 I I I • t I I I I I • I I

May Jun J ul Aug Sell Oct Nov Dec Jan Feb Mar Apr

1982-1983
Rivpr Milp 110



Range

• •
Peak
• I

SOCKEYE SALMON
Adult In migration .1 I iii

Spawning • I I •Incubation j-e
Juvenile Rearing

Outmigration • I I •
20 i i

15

::r:
'"
W Watana Filling..... .

Natural

~

u
~

~
S
'"......,
c.
E.,

Eo<

10

5

o

. ..: .

.••.....
..

.................

.~"' " . Tolerance Zone

..5 I , I I I I I I I , I I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1982-1983
ni,,~~ 1\1i1i~ 1 ';0



• I I.
• I I.

Hange

• •
Peak
1- --------.

CHUM SALMON
Adult Inmigration

Spawniug

Incubation~
Juvenile Hearing • •

Outmigration • I I.

20 I I

15

DeviI's Canyon
2002-_.. ~

u
'-'

'"..
~~t;;a .~ l JV{ 'V ~'~~ Tolerance Zone

-------- 50. ( I.t ,\~.' , .
'" 5 I ':

f-< .~ I. \ \

Natural 1..-0/' . I I \ \" . ,,'

1/~ J •
O}---l I' ."dn- = z: ,/ '- _.-.:.1... :: eo ..

-5 I t I I I I I I I I I I I

May Jun Jill Aug Sep Oct Nov

1971-1972
11 ;vt>r l\ililt> 1 Illl

n~c Jan Feb Mur Apr



It I I ..
• I I 43

Hange
a a

Peak
,-----.

CIIlJl\1 SALl\ION
Adult In migration

Spawning

Incubationr:
Juvenile Hearing " ..

Dutmigration " I. I "

20 i I

15

:I:: Devil's Canyon
'" 2002en _ ..

~
0 10U
~.....

Watana "-"1996
...

.CJ
0--------- E.. 5f-<

Natural

0

,r. '-/",.-..
I "'._~J \ -.,

/~-f'"\0J "-~ / - '. "
1./ " ",'"

rf '\
Jr' ','.

\~ o.

~--- - ---- ... -. ....... -

Tolerance Zone

r,
_-,_':-...- _ ~.'C.._ ....

/'
/J.
~

-5 I It. I I 1 I I I I I I

May Jnn Jul Aug SCII Oct Nov

1971-1972
" 1 __ .r )

nec Jan Feb Mar Apr



CHUM SALMON

•

- I I _._

• I I "'"

.. I I"Adull Inmigratioll
Spawning

IncubationI:
Juvenile Rearing e 0

OUlmigration • I I 0

Peak
t--I
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• •

20 I I

15

~ .Devil's Canyon
" 2002" -- .. ~

0 10U
~

<l)...
Watana

::J-. t1

1996
...

.<l)

l:l.-------- E
<l) 5E-<

Natural

0

"V" ....... , ....
"J/~- --
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____I
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\. , '.\,,\
\ .'\.....--- - -"­", .. ..:.:.. ... _.... - ..... ,.... __ ...

Tolerance Zone
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_"--'J~"'-"" ~
\ '- ,

..5 I J 1 , , , , , , , ) , I

May JUII Jul Aug Sep Ocl Nov Dec Jan Feb Mar Apr

1971-1972
n:~.~_ 1l,.t"~1_ 1l~1\



CHUM SALMON
• I I II

• I I 0

Range
6 _

Peak
.-----,

Adult Inmigration
Spawning

IncubationI:
Juvenile Rearing 4Il 0

Outmigration 0 I I.

20 i I

Tolerance Zone\'~
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~,

\ .~_...,-\~
\ ..
\,

.....'--..

,,-, ~ - /-:I
11\\ fr· (

1
:/:1 0' '.

;
<

I
. I

"'-.;.:'5

o
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~

u
~

C)..
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a
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15
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_ .. _--
p:: Devil's Canyon
~ 2002

..5It. ! ! t 1 ) 1 I I ! ,

AprMurFebJunDec

. .

Oct Nov

1974-1975
<.j ... ~

~.

SepAugJulJunMay



CHUM SA L{\ION
• I I •

GI I I IS

Range. ..
Peak
r --I

Adult Inmigration
Spawning

Incubation I:
Juvenile Rearing • ..

Outmigration .. I I 0

20 I i

----,,"
.~:.: ...../)

Tolerance Zone
\..\
" ,

, \ ..

'\"
"""\ ".

\~ ..
~--

A/l .U
••,' o'

5 I- . /1
1

/;/
'~'.J

'r---

o

10
~

o
U
~

OJ..
::-'"..·OJ
c.
E
OJ

f-<

15

Natural

Watana
1996

-_ .. ---
Devil's Canyon

2002
o
~

o

..5 I , I I , I t I I I I I I

May Jun Jul Aug Sell Oct Nov nee Jan Feb Mar Apr

1974-1975



CHUM SAL1\ION
.. I I.

It I I 13

Range

Peak
.---------.

Adult Inmigration
Spawning

IncubationI:
Juvenile Rearing • I)

OUlmigralion I) I I.

20 i I

Tolerance Zone

..---::"--"
,- /_ ...-........, / ' ' ............., ,

~\\
\ .

\\
\ .

\",\...

. \-.. _--
\. --................_..

"
//\///\

.. I'
I;~" .

//
I

/

----1'?' I

o

5

15

10

~ Devil's Canyon
'" 2002-0

-- .. ~
0

U
~.,..

Watana
::l-'"1996
....,
0.-------- E.,

r-<

Natural

-5 I I t I I , I I , I I I I

May JUII Jill Aug Sep Oct Nov Dec

1974-1975
1_. r ·t. _oJ 1_

Jail Feb Mar Apr



CHUM SALMON
II I I III

.. I I G

Hange

Peak
t---i

Adult Inmigration
Spawning

Incubation~
Juvenile Hearing .. 0

OUlmigration III I I III

20 i i

15

Devil's Canyon

/\V

Tolerance Zone

:r:
2002

U\!.
'"::>

~

10Q
--"

u

\ '-\

~

~
'" I. \,. ...

. \J'"-\Vatana '"..
v.'"1996 0--------- E

51/'"
"""

Natural

0

-5' I , , I I J t I , , t I

May Jun Jul Aug Sep Oct Nov nee Jan Feb Mar Apt

1981-1982



• I I.
Hange

Peak
,------.

CHUM SALMON
Adult In migration

Spawning

IncubationI:
Juvenile Hearing • •

Outmigralion • I I.

20 I I
..

15

Devil's Canyon
~ 2()()2_ ..

~

10~

U
~

0)..
Watana "-'"..1996 ,0)

c.-------- E
0) 5t-<

Natural

0

Tolerance Zone

-5 I I I • I I I t I I I I I

May Jun Jul Aug Sep . Oct Nov nee Jan Feb Mar Apr

1981-1982
!'J <,.' '.1



CIIUl\1 SALl\ION
• I I •

Q I I "

Range

• •
Peak
I •

Adult Inmigration
Spawning

Incubation r:
Juvenile Rearing 0 0

Outmigration 0 I I.

20 r"'------------------------------------,

15

Tolerance Zone

"'<~
'\-,,'\ ... r .. _- .... - .. I

' r-- """"', , X ~', I \ I ~" ....... ~ '\ ' .........., ~"

I
I \

/"'1' .. ,_.1 \)L/
5 1:/ ./.. ,\.f .'
/~./ \j

'r---­ I

o

10
~

u
~

'".....=
e

.<:.>
c:>.
E
'"f-<

Watana
1996

Natural

--- ..
Devil's Canyon

2002
<1
-J
J

..5 I I I I I I I I I I I I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1981-1982



CHUM SALl\ION

II I 1 •
G I I G

20 1' ---------=========.

Adull In migration
Spawning

IncubationI:
Juvenile Rearing .----------<11

Olltmigration G I I Ii
,,-----.
Peak

Hange
• •

15

p:: Devil's Canyon
'-J 2002w

-- .. ~
0 10U
~

01.. ,
::l I / (,' /

\ .." Tolerance ZoneWatana -'"1996
..

·01
Co-------- E
01 5f'::/ \\ Jff-< , .

~

\~Natural I . I I <.,"
/~

0' , , l7·... 1. 0 >

..5 I I I • I I I t I I • I I

May Jun J ul Ang Sep Oct Nov Dec Jan Feb Mar Apr

.1 O~2-]JHll



CIIUJ\I SALMON
.. I I •

o I I l3

Hange

• •
Peak
t--t

Adult Inmigration
Spawning

Incubation I:
Juvenile Hearing .. 0

Olllmigration .. I I 0

20 i i

15

:0 Devil's Canyon
-.)

2002'" -- .. ~
0 10U
~

<:.l...
Watana " I r' // \ \ "\ --........ Tolerance Zone-'"1996

...
.<:.l
c..-------- E
'" 5f-<

Natural

0

-5 I 1 • ttl ) ) • , • t I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1982-1983



Hange

Peak
t-I

CHUM SALMON
Adult lnmigration • I I.

Spawning • I I.
Incubation. I

Juvenile Rearing • •
Oulmigration • I I.

20 I I
..

15

p:: Devil's Canyon
" 2002'" -- .. ~

0 10U
~

<lJ...
Watana

:;:I-"1996
...

,<lJ
C.-------- E
<lJ 5

Eo-<

Natural

0

...--><=--...,.1--...... Tolerance Zone", '\
\ .
'" '\, -. ". ,... - ..

I \ .. .c,:.--.........r
" ~ "-" \ I'... :r .... 'u""'".. \ 1 \ '"

\ I~.. _ I \'J _ .....
- - 'J

-5 I I • I , , , I I I I I I

May Jun J ul Aug Sep Oct Nov Dec Jan Feb Mar Apr

[1 llll,2_1Il,n,



CHUM SALMON

...--,..------ 1-.

• I I •Hauge
e •

Peak
,-----.

Adult lnmigration
Spawning

IncubationI:
Juvenile Hearing • •

Outmigration • I I.
20 I I

15

Tolerance Zone

. .
""

\ .....•.....•.....

.', :
: ~..'

.", :
"."

5

o

10
~u
'-"

~
::l-r:!

,Q)

""E
Q)...Natural

po:
-..J

0' Watana Filling

...5 I I • I I I I I t I • I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1971-1972
River Mile 100



CHUM SALMON

"'---1-- -----.-------.-.--.--.

• I I ."

20~i~~=====----------II

Adult Inllligralion
Spawning

Incllbation~
Juvenile Hearing • •

Olllmigration • I I.t--t
Peak

Hauge

• •

15

E5 Watana Filling
-.....l •••••••••••••••••••••••••

Natural

~

u
"~

~
::s-E

,OJ
0-
S
OJ....

10

5

o

......_'

i

!
•••• '0 •••

0
•

0 ° ".-,'

.....
......

\ Tolerance Zone

-51 I •• I t I I , , ! I I

ScpMay Jun Jill Allg Oct Nov

1971-1972
I 'ivP' - HI"I . - 1

Dec Jan Feb Mar Apr



......-1------ I.

• I I .-Hange
a a

Peak
,-------.

CHUM SALMON
Adult Inmigration

SIJawning

IncubationI:
Juvenile Hearing • •

OUhnigration • I I.
20 .-1-------------------------------,

15

:I1

;;3 Watana Filling ~

100

U.........................
~

Q)...
:::-~...

• Q)

c.

Natural
Ei
Q) 5
~

o

"

..', .... "
/ •••: \, ",i

" .,. ',. " ','

"

Tolerance Zone

.'

..5' f • I I , I I , , , I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1971-1972
River Mile 150



.....--1 I.

• I I.Hange
a a

Peak
t--I

CHUM SALMON
Adult Inllligration

Spawning

Incubation r:
Juvenile Rearing • •

OUlmigration • I I.
20 1'"",-------------------------------,

15

' .
::t:

"'" Watana Filling..... .

Natural

~

u
'-'

~
::l-'"....'"c.
S
'"Eo-<

10

5 L.'
"

......

,". \
'.,

........
..............

,->'
eO .0'

.•••,

\

Tolerance Zone

o ". -. '\', --'-...

..5' I • ! t I J I I , I I I

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1981-1982
'I>;,l'A;Ii 10



CHUM SALMON

_--1- -_.,_.- _

• I I •Hange
e •

Peak

"

Adult Jnmigration
Spawning

Incubation~
Juvenile Hearing 0 •

Outmigration • I I.
20 ,. I

15

!.........

Tolerance Zone

' ..

........ , "\.,: ...
.": ....

..

.. ,

5

o

10
~

u
~

f::
'"-1::

.",
Q.

5
'"Eo<

Natural

:or:
co
o Watana Filling.........................

-51 , t • I t I I I I , I I

May Jun Jul Aug Scp Oct Nov Dcc Jan Fcb Mar Apr

1981-1982
-r.! llK!I_ .. ,.,0.



...--1 i_

• I I •Hange

• •
Peak
t--t

CHUM SALMON
Adult Inmigratioll

Spawning

Incubation~
Juvenile Hearing • •

Outmigration • I I.
20 i I

15

iJ:l

~ Watana Filling
•••••••••••••• 0 •• 0 •••••••

Natural

~
i:.J
-'

~
::I-os..

,Q,I

Q,

5
Q,I

E-<

10

5
............

........ ~.....:.\ !
... .,.. ~ ... \. ....

,0. :
'.'

Tolerance Zone

.~..

o
•

....
'-,

-5 I , • I I I t I I , , I I

May Jnn Jul Aug Sep Oct Nov Dec Jail Feb Mar Apr

1981-1982
rt.. !'""t



CHUM SALMON

20~i~~=====-=------------

Adult Inrnigralion • I I •.
Spawning • I I.

Incubation. I
Juvenile Rearing • •

Outrnigration • I I.t--t

Hange
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Ou [migration • I I •,-----.

Range

Peak

• •

15

Devil's Canyon
:I1 2002
ex> _ •• __ ~
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