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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1982

THIRD SUMMER OF FILLING (1993)~1

WATER WEEK NO.

River May June July
Mile 31,Q/ 32 33 34 35 36 37 38 3921 40 41 42 43

18411 2.3 2.4 2.7 3.1 3.6 4.1 4.7 5.3 5.7 5.6 6.9 8.7 8.6
173 2.5 2.4 2.6 2.7 3.6 4.3 4.9 5.7 6.2 6.2 7.4 9.0 8.8
162 3.0 2.7 3.2 3.4 4.4 4.8 5.2 6.1 6.6 6·.5 7.7 9.3 9.0
1501,.1 3.3 2.8 3.3 3.4 4.5 5.0 5.5 6.4 7.0 7.0 8.1 9.6 9.3
140 3.5 3.0 3.4 3.5 4.7 5.2 5.6 6.6 7.3 7.3 8.4 9.9 9.4
130 3.9 3.2 3.7 3.8 4.9 5.3 5.7 6.8 7.6 7.6 8.5 9.9 9.3

p~

120 4.4. 3.5 4.2 4.3 5.5 5.8 6.1 7.2 8.1 8.0 8.9 10.3 9.5
110 4.9 3.8 4.7 4.8 6.0 6.1 6.3 7.6 8.5 8.4 9.3 10.6 9.8
99 11 5.4 4· .1 5.1 5.2 6.5 6.5 6.6 8.0 9.0 8.8 9.6 10.9 10.0
98 !il 5.1 4.1 5.2 5.3 6.3 6.6 6.2 6.9 8.5 8.0 8.3 9.2 8.3
84 :2/ 5.5 4· .6 5.9 6.0 7.3 7.6 6.7 7.8 9.6 8.8 9.1 9.9 8.9-

- River August September
Mile 44 45 46 47 48 49 50 51 52~1

-
18411 8.8 8.9 8.5 8.9 9.0 9.4 9.6 8.7 7.7
173 9.0 9.2 8.7 9.1 9.1 9.1 9.1 6.7 6.0- 162 9.2 9.4 8.9 9.3 9.2 9.2 9.1 6.7 5.7
1501:/ 9.6 9.8 9.2 9.6 9.4 9.2 9.0 6.4 5.4

- 140 9.7 10.0 9.4 9.7 9.5 9.2 8.9 6.4 5.2
130 9.7 10.1 9.5 9.9 9.5 9.0 8.7 6.1 5.0
120 10.1 10.4 9.8 10.1 9.7 9.1 8.7 6.3 5.0
110 10.4 10.7 10.0 10.4 9.9 9.2 8.8 6.4 5.0
99 11 10.7 11.1 10.3 10.7 10.1 9.3 8.9 6.5 5.0
98 !il 9.0 9.1 8.7 9.1 7.8 7.6 7.0 4.9 4.5

~ 84 11 9.8 9.7 9.3 9.7 8.4 7.9 7.0 5.4 4.5

11 Downstre~lm of Watana Dam site
1:/ Downstream of Devil Canyon damsite
11 Upstream of Susitna - Chulitna confluence
!il Downstream of Susitna-Chulitna confluence (full mixing assumed)....
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At Sunshine stream gaging station at Parks Highway Bridge

Unit one scheduled on-line (License Application Fig C.l)

Unit two scheduled on-line (License Application Fig C.l)

Unit thrE~e scheduled on-line (License Application Fig C.l)

Third T,t7inter of filling not simulated. Powerhouse would be operational

and temperatures would be similar to natural conditions.
The stream temperatures simulated for the third summer of filling were

computed assuming reservoir outflow through the mid-level outlet works as

shown i~n Appendix IV. The construction schedule shown in the License

Application indicates units 1 and 2 would be operational by April 1 and

July 1 1993, respectively. Thus, some reservoir outfloW' would be through
the powerhouse, and the reservoir outflow temperatures would be warmer

than shown in Appendix IV. Stream temperatures would also be warmer than
shown here.
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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1971

ENERGY DEMAND: 1996

WATER WEEK NO.

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43

~

18411 2.5 2.4 2.4 2.4 2.4 2.4 2.9 3.6 5.3 6.2 7.0 7.5 7.5
162 2.3 2.6 2.8 2.8 2.7 4.0 4.2 5.6 7.2 7.4 8.8 8.2 8.1

~ 15011 2.4 2.8 3.1 3.1 3.0 4.5 4.6 6.2 7.6 7.9 9.4 8.6 8.5
140 2.4 2.8 3.2 3.3 3.1 4.8 4.8 6.6 7.9 8.1 9.8 8.8 8.7
130 2.3 3.0 3.4 3.5 3.3 5.1 4.9 6.7 7.8 8.0 9.7 8.3 8.4
120 2.3 3.1 3.7 3.8 3.5 5.7 5.2 7.3 8.4 8.5 10.4 8.7 8.7
110 2.4 3.3 3.9 4.1 3.7 6.1 5.4 7.8 8.9 8.9 11.0 8.9 8.9
98 11 2.3 3.4 4.2 4.3 4.1 6.7 5.7 7.5 8.3 8.0 9.4 7.5 7.2
84 !:!..! 2.4 3.6 4.5 4.8 4.5 8.0 7.0 8.9 9.6 8.8 10.4 8.2 7.7

WATER WEEK NO.

- River August September October
Mile 44 45 46 47 48 49 50 51 52 , 1 2 3 4 5
18411 7.7 7.9 8.1 8.2 8~4 8.2 7.9 7.4 6.8 .6 5.0 4.6 3.7 2.6
162 8.7 8.6 8.4 8.5 8.6 8.2 7.9 7.3 6.5 5.1 4.5 3.8 2.5 1.5
15011 9.2 8.9 8.7 8.8 8.8 8.4 8.0 7.3 6.5 5.1 4.5 3.7 2.3 1.3
140 9.5 9.1 8.9 8.9 8.9 8.4 8.0 7.3 6.4 5.0 4.4 3.5 1.9 0.9
130 9.3 8.9 8.9 8.9 8.9 8.3 7.9 7.2 6.2 4.8 4.2 3.2 1.5 0.4
120 9.7 9.3 9.1 9.1 9.1 8.4 8.0 7.2 6.1 4.7 4.1 2.9 1.0 0.0

~ 110 10.1 9.5 9.3 9.3 9.2 8.4 8.0 7.3 6.1 4.6 4.0 2.7 0.5 0.0
98 11 8.4 8.4 8.7 8.4 8.1 7.2 6.7 6.0 5.0 3.8 3.3 2.0 0.0 0.0
84 !il 9.2 9.7 9.4 8.9 8.5 7.2 6.8 6.1 4.8 3.7 3.1 1.6 0.0 0.0

~~

II Downstream of Watana Dam site
2..1 Downstream of Devil Canyon Dam site
11 Downstream of Susitna - Chulitna confluence (full m1x1ng assumed)
!il At Sunshine stream gaging station at Parks Highway Bridge...
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STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1974
ENERGY DEMAND: 1996

WATER WEEK NO.

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

..... 1841/ 1.6 1.6 1.7 2.0 3.2 3.8 4.3 5.7 7.1 7.7 6.4 7.2 8.0 8.8

162 2.3 2.3 2.3 3.0 4.5 4.9 6.0 7.0 8.5 8.8 7.7 8.5 9.0 9.5
1501../ 2.7 2.6 2.6 3.3 4.6 5.2 6.5 7.4 8.9 9.2 8.2 9.1 9.5 9.9
140 3.0 2.8 2.8 3.5 4.9 5.5 6.9 7.7 9.2 9.5 8.6 9.4 9.7 10.1
130 3.4 3.2 3.2 3.9 5.2 5.7 7.1 7.8 9.2 9.4 8.5 9.3 9.5 10 .0
120 3.8 3.6 3.6 4.5 5.9 6.2 7.9 8.4 9.9 10.0 9.0 9.8 10.0 10.4
110 4.2 4.0 4.0 5.0 6.5 6.7 8.5 8.9 10.5 10.5 9.4 10.2 10.4 10.8

... 98·J'/ 4.5 4.5 4.9 6.8 7.2 6.6 7.5 7.6 8.3 8.3 8.0 8.3 8.1 8.6
I""'" 84 !±/ 4.9 5.0 5.5 7.6 8.3 7.3 8.4 8.4 9.3 9.1 8.7 9.1 8.9 9.3

~- WATER WEEK NO.

River August September October
,~

Mile 45 46 47 48 49 50 51 52 1 2 3 4 5 6

- 1841/ 9.5 10.0 8.6 8.3 10.0 8.7 7.8 7.7 6.7 5.9 5.2 4.7 4.2 3.2
162 9.9 10.3 8.7 8.6 9.8 8.7 7.6 6.6 5.0 4.7 4.1 3.7 3.3 1.7
1501../ 10.1 10.4 8.8 8.8 9.8 8.8 7.6 6.3 4.5 4.3 3.8 3.6 3.1 1.4

~ 140 10.3 10.6 8.9 9.0 9.8 8.8 7.6 6.1 4.1 4.0 3.5 3.3 2.9 1.0
130 10.2 10.4 8.8 8.9 9.6 8.7 7.4 5.8 3.6 3.7 3.1 3.1 2.6 0.5
120 10.5 10.7 9.0 9.2 9.8 8.8 7.5 5.7 3.2 3.4 2.8 2.8 2.3 0.0,-
110 10.8 11.0 9.1 9.4 9.9 8.9 7.6 5.7 2.9 3.2 2.5 2.6 2.1 0.0
98 ]/ 8.7 8.9 7.3 8.0 7.9 7.4 6.1 4.6 2.0 2.4 1.8 2.1 1.7 0.0
84 !±/ 9.4 9.4 7.6 8.6 8.2 7.5 6.3 4.7 1.7 2.2 1.5 2.0 1.5 0.0

- 1/ Downstream of Watana Dam site
1../ Downstream of Devil Canyon Dam site
1/ Downstream of Susitna-Chulitna confluence (full m1x1ng assumed)
A/ At Sunshine stream gaging station at Parks Highway Bridge
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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1982

-- ENERGY DEMAND: 1996

WATER WEEK NO.,-
River May June July

Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

1841/ 3.0 3.1 3.2 3.5 4.0 5.7 6.6 5.8 7.8 11.3 10.0 8.8 8.7 8.7
173 3.1 2.9 3.1 3.2 3.9 5.2 6.1 6.3 8.0 10.7 10.0 9.3 8.9 9.0
162 3.4 3.2 3.5 3.6 4.6 5.8 6.5 7.0 8.8 11.0 10.4 9.8 9.1 9.3
150'£/ 3.7 3.3 3.6 3.7 4.7 5.7 6.5 7.1 8.9 10.9 10.5 10.1 9.4 9.7

~

3.8 3.4 3.7 3.8 4.8 5.8 6.5 7.3 9.1 10.8 10.6 10.4 9.5 9.8140
130 4.1 3.5 3.9 4.0 5.0 5.8 6.4 7.3 9.0 10.5 10.2 10.2 9.3 9.8

- 120 4.5 3.8 4.4 4.4 5.6 6.3 6.8 7.8 9.6 10.9 10.7 10.7 9.6 10.2
110 4.8 4.1 4.8 4.8 6.1 6.7 7.1 8.3 10.2 11.3 11.1 11.1 9.8 10.5
99 ]./ 5.2 4.4 5.2 5.2 6.6 7.1 7.4 8.7 10.8 11.7 11.5 11. 6 10.1 10.9- 98 !J:./ 5.0 4.3 5.2 5.3 6.3 6.7 6.3 6.9 8.8 8.6 8.4 8.9 8.1 8.9
84 2/ . 5.4 4.7 5.9 5.9 7.3 7.7 6.9 7.9 9.9 9.3 9.2 9.7 8.8 9.7

~

WATER WEEK NO.

~

River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5

~.

1841/ 8.9 9.1 9.6 8.5 9.1 9.2 8.1 8.0 7.4 6.5 5.5 4.6 3.8
173 9.2 9.3 9.8 8.6 8.9 8.8 7.8 7.6 6.8 5.9 4.9 3.5 3.1- 9.5162 9.5 10.0 8.8 8.9 8.8 7.8 7.5 6.7 5.7 4.5 2.8 2.5
150Z/ 9.8 9.8 10.2 9.0 9.0 8.8 7.8 7.5 6.5 5.6 4.3 2.3 2.2

- 140 10.0 10.0 10.4 9.1 9.0 8.7 7.7 7.4 6.3 5.3 4.0 1.8 1.8
130 10.1 10.0 10.4 9.1 8.9 8.5 7.5 7.2 6.0 5.0 3.6 1.2 1.3
120 10.5 10.3 10.7 9.4 9.0 8.6 7.6 7.1 5.9 4.8 3.2 0.6 0.8

~ 110 10.8 10.5 11.0 9.6 9.1 8.6 7.6 7.1 5.8 4.6 3.0 0.1 0.3
99 ]j 11.3 10.8 11.3 9.8 9.2 8.7 7.7 7.1 5.7 4.3 2.6 0.0 0.0
98 !J:./ 8.9 8.6 9.1 7.7 7.6 6.9 5.8 5.8 4.5 3.5 2.0 0.0 0.0

F- 84 2/ 9.7 9.3 9.7 8.3 7.8 7.0 6.0 5.5 4.1 2.9 1.3 0.0 0.0

1/ Downstream of Watana Dam Site
Z/ Downstream of Devil Canyon Dam Site
'1/ Upstream of Susitna - Chulitna confluence
!±/ Downstream of Susitna - Chulitna confluence (full m~x~ng assumed),- i/ At Sunshine stream gaging station at Parks Highway Bridge
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EXHIBIT AB



STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1971

,~ ENERGY DEMAND: 2001

WATER WEEK NO.
,,,,,",

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

1841./ 2.5 2.5 2.5 2.5 2.4 2.4 2.9 3.6 5.3 6.2 7.1 7.4 7.5 7.8
173 2.4 2.5 2.6 2.6 2.5 3.3 3.9 4.9 6.4 6.9 8.0 7.8 7.9 8.3
162 2.3 2.6 2.8 2.9 2.7 4.0 4.2 5.6 7.3 7.4 8.9 8.1 8.1 8.8
1502:/ 2.4 2.8 3.1 3.1 3.0 4.5 4.6 6.2 7.6 7.9 9.5 8.5 8.5 9.2
140 2.4 2.9 3.2 3.3 3.1 4.8 4.8 6.6 7.9 8.1 9.9 8.8 8.7 9.5
130 2.4 3.0 3.4 3.5 3.3 5.1 4.9 6.7 7.8 8.1 9.7 8.3 8.4 9.3

r- 120 2.4 3.2 3.7 3.8 3.5 5.7 5.2 7.3 8.4 8.5 10.5 8.7 8.7 9.7
!

110 2.4 3.3 4.0 4.1 3.7 6.2 5.4 7.8 9.0 8.9 11.1 8.9 8.9 10.1
99 1/ 2.4 3.5 4.2 4.4 3.9 6.7 5.7 8.3 9.5 9.3 11.7 9.3 9.2 10.6- 98 !:±./ 2.3 3.4 4.2 4.3 4.1 6.7 5.7 7.5 8.3 8.0 9.4 7.5 7.2 8.4
84 i/ 2.4 3.6 4.5 4.8 4.5 8.0 7.0 8.9 9.6 8.8 10.4 8.2 7.7 9.2

WA TER WEEK NO.

~ River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5

~ 1841/ 8.0 8.1 8.1 8.5 8.2 7.9 7.4 6.9 5.5 5.0 4.6 3.6 2.5
173 8.4 8.3 8.3 8.6 8.2 7.8 7.3 6.6 5.3 4.7 4.1 3.0 1.9
162 8.6 8.4 8.4 8.7 8.2 7.9 7.2 6.5 5.1 4.5 3.8 2.4 1.4,-.
1501/ 9.0 8.7 8.7 8.9 8.4 8.0 7.3 6.5 5.1 4.5 3.6 2.2 1.2
140 9.2 8.9 8.8 9.0 8.4 8.0 7.3 6.4 5.0 4.4 3.4 1.8 0.8- 130 9.0 8.9 8.9 9.0 8.3 7.9 7.2 6.2 4.8 4.2 3.2 1.4 0.3
120 9.3 9.1 9.1 9.1 8.4 7.9 7.2 6.1 4.7 4.1 2.9 0.9 0.0
110 9.5 9.3 9.2 9.3 8.4 8.0 7.3 6.1 4.6 4.0 2.7 0.5 0.0- 99 1/ 9.8 9.5 9.4 9.4 8.5 8.1 7.3 6.0 4.5 3.8 2.4 0.0 0.0
98 !:±./ 8.5 8.7 8.4 8.2 7.2 6.7 6.0 5.0 3.8 3.2 2.0 0.0 0.0
84 1/ 9.7 9.4 8.8 8.5 7.2 6.8 6.1 4.8 3.7 3.1 1.6 0.0 0.0

.1i1PfiRl

1/ Downstream of Wa tana Dam si te
1/ Downstream of Devil Canyon Dam site

"...... 1./ Upstream of Susitna - Chulitna confluence
!:i/ Downstream of Susitna - Chulitna confluence (full m~x~ng assumed)
:if At Sunshine stream gaging station at Parks Highway Bridge

420723
840817
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MIDDLE SUSITNA RIVER- ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)
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EXHIBIT AC
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MIDDLE SUSITNA RIVER - ISOTHERMS
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NOTES:

1. TEMPERATURES IN ac.

WATER WEEKS (PLOTTED AT MID-WEEK)
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....

r- •
STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1974
,.,...

ENERGY DEMAND: 2001

WATER WEEK NO.

River M~lY June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

1841/ 1.4 1.4 1.6 2.0 3.3 3.8 4.4 5.7 7.0 7.7 6.5 7.4 8.0 8.7
173 1.8 1.7 1.8 2.3 3.6 4.2 5.1 6.2 7.6 8.2 7.3 8.1 8.5 9.0
162 2.2 2.2 2.3 3.0 4.5 4.9 6.0 6.9 8.4 8.8 7.8 8.7 9.0 9.4
1501/ 2.6 2.5 2.6 3.2 4.7 5.3 6.6 7.4 8.8 9.2 8.3 9.2 9.5 9.8
140 2.8 2.7 2.8 3.5 4.9 5.5 6.9 7.7 9.1 9.5 8.6 9.5 9.7 10.0
130 3.3 3.1 3.1 3.9 5.2 5.7 7.2 7.8 9.2 9.4 8.5 9.3 9.5 9.9
120 3.7 3.5 3.6 4.5 5.9 6.2 7.9 8.4 9.9 10.0 9.0 9.8 10.0 10.3
110 4.1 3.9 4.0 5.0 6.5 6.7 8.5 8.9 10.5 10.5 9.4 10.3 10.4 10.7
99 1./ 4.5 4.3 4.4 5.6 7.1 7.2 9.1 9.5 11.1 11.0 9.8 10.7 10.8 11.1
98 !±./ 4.5 4.5 4.9 6.8 7.2 6.6 7.5 7.6 8.3 8.3 8.0 8.3 8.1 8.6
84 1/ 4.9 5.0 5.5 7.6 8.3 7.3 8.4 8.4 9.3 9.1 8.7 9.1 8.9 9.3

,...,

WATER WEEK NO.

River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5 6..-
1841/ 9.3 10.0 8.8 8.6 9.9 9.1 8.2 7.8 6.8 6.0 5.3 4.7 4.3 3.2
173 9.5 10.1 8.9 8.7 9.7 9.0 7.9 7.0 5.9 5.2 4.6 4.2 3.8 2.5

- 162 9.7 10.3 8.9 8.9 9.8 9.0 7.9 6.7 5.1 4.7 4.1 3.7 3.3 1.8
1501/ 10.0 10.5 9.0 9.1 9.8 9.1 7.9 6.4 4.6 4.4 3.8 3.6 3.1 1.4
140 10.2 10.6 9.1 9.2 9.7 9.1 7.8 6.2 4.2 4.1 3.5 3.4 2.9 1.0

F 130 10.1 10.4 9.0 9.1 9.6 9.0 7.7 5.8 3.7 3.7 3.1 3.1 2.6 0.5
120 10.4 10.7 9.1 9.3 9.7 9.1 7.7 5.8 3.2 3.4 2.8 2.8 2.3 0.0
110 10.7 11.0 9.2 9.6 9.9 9.2 7.8 5.8 2.9 3.2 2.5 2.6 2.1 0.0- 99 1./ 11.0 11.2 9.4 9.8 10.0 9.3 7.8 5.8 2.5 2.9 2.2 2.4 1.8 0.0
98 !±./ 8.7 8.9 7.3 8.1 7.9 7.5 6.2 4.6 2.0 2.4 1.8 2.1 1.7 0.0
84 1/ 9.3 9.4 7.6 8.6 8.2 7.6 6.3 4.7 1.7 2.2 1.5 2.0 1.5 0.0

- 1/ Downstream of Watana Dam site
1,./ Downstream of Devil Canyon Dam site
1./ Upstream of Susitna - Chulitna confluence

.... !±./ Downstream of Susitna-Chulitna confluence (full mixing assumed)
1/ At Sunshine stream gaging station at Parks Highway Bridge

420723
840817
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MIDDLE SUSITNA RIVER -ISOTHERMS

NOTES:
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-
STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1982
ENERGY DEMAND: 2001

WATER WEEK NO.

River May June July

Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

1841./ 3.2 3.2 3.4 3.6 4.0 5.7 6.5 5.7 6.0 10.9 10.0 8.6 8.6 8.7

173 3.3 3.1 3.2 3.3 3.9 5.2 6.0 6.3 7.0 10.4 9.9 9.1 8.8 8.9
162 3.6 3.3 3.6 3.7 4.6 5.8 6.4 6.9 7.9 10.8 10.3 9.6 9.0 9.3
1502./ 3.8 3.4 3.7 3.7 4.7 5.7 6.4 7.1 8.2 10.7 10.5 10 .0 9.3 9.6
140 4.0 3.5 3.8 3.8 4.8 5.8 6.4 7.2 8.5 10.7 10.6 10.2 9.4 9.7
130 4.3 3.6 4.0 4.0 5.0 5.8 6.3 7.3 8.5 10.3 10.2 10.1 9.2 9.7
120 4.6 3.9 4.4 4.5 5.6 6.3 6.7 7.8 9.2 10.8 10.6 10.6 9.5 10.1
110 4.9 4.2 4.8 4.8 6.1 6.7 7.0 8.2 9.8 11. 2 11.0 11.1 9.8 10.4
99 ]./ 5.3 4.4 5.3 5.3 6.6 7.1 7.4 8.7 10.4 11.6 11.4 11.5 10.1 10.8
98 !±/ 5.1 4.3 5.2 5.3 6.3 6.7 6.3 6.9 8.8 8.5 8.4 8.9 8.2 8.9
84 !if 5.5 4.7 5.9 6.0 7.3 7.7 6.9 7.9 9.8 9.2 9.2 9.7 8.9 9.7

WATER WEEK NO •.....

River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5

1841./ 8.7 9.0 9.7 8.4 9.0 9.1 8.5 8.1 7.6 6.7 5.7 4.6 3.9
173 9.0 9.2 9.9 8.5 8.9 8.8 8.0 7.7 7.0 6.1 5.0 3.5 3.2
162 9.3 9.4 10.1 8.7 8.9 8.8 8.0 7.6 6.9 5.8 4.6 2.8 2.6
1501/ 9.7 9.7 10.3 8.9 9.0 8.7 7.9 7.6 6.7 5.7 4.3 2.3 2.3
140 9.9 9.9 10.5 9.0 9.0 8.7 7.8 7.4 6.5 5.4 4.0 1.8 1.9
130 10.0 9.9 10.5 9.0 8.9 8.5 7.6 7.2 6.2 5.1 3.6 1.2 1.4
120 10.4 10.2 10.8 9.3 9.0 8.5 7.6 7.2 6.1 4.8 3.2 0.5 0.8
110 10.7 10.5 11.1 9.5 9.1 8.6 7.7 7.1 6.0 4.7 2.9 0.0 0.4
99 1/ 11.1 10.8 11.4 9.8 9.2 8.7 7.7 7.1 5.8 4.4 2.6 0.0 0.0
98 !i/ 8.9 8.6 9.1 7.7 7.6 6.9 5.7 5.8 4.2 3.6 2.2 0.4 0.3
84 !if 9.6 9.3 9.7 8.3 7.8 7.0 5.9 5.5 3.6 3.1 1.6 0.0 0.0

1./ Downstream of Watana Dam Site
2../ Downstream of Devil Canyon Dam Site
]./ Upstream of Susitna - Chulitna confluence..... !i/ Downstream of Susitna - Chulitna confluence (full m1x1ng assumed)
}/ At Sunshine stream gaging station at Parks Highway Bridge

420723
r- 840817
!
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SIMULATED RIVER TEMPERATURES

Watana and Devil Canyon Operating
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EXHIBIT AF



STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1971

ENERGY DEMAND: 2002

WATER WEEK NO.

River May June July

Mile 31 32 33 34 35 36 37 38 39 40 41 42 43

- 1501/ 2.2 2.2 2.2 2.3 2.5 3.2 3.9 4.3 6.3 6.5 7.4 8.0 8.0

140 2.2 2.3 2.5 2.6 2.7 3.7 4.2 4.9 6.8 6.9 8.0 8.2 8.2
~ 130 2.2 2.5 2.d 2.9 3.0 4.2 4.4 5.4 7.0 7.1 8.3 8.0 8.1

120 2.2 2.7 3.1 3.3 3.2 4.9 4.8 6.1 7.7 7.6 9.1 8.3 8.3
110 2.2 2.9 3.4 3.6 3.4 5.4 5.1 6.6 8.3 8.1 9.8 8.6 8.6
99 1../ 2.2 3.1 3.7 4.0 3.7 6.0 5.4 7.3 9.0 8.6 10.6 8.9 8.9
98 l/ 2.2 3.1 3.8 4.1 4:0 6.4 5.7 7.2 8.2 7.9 9.2 7.5 7.1
84 !:i/ 2.3 3.4 4.3 4.7 4.5 7.8 7.0 8.8 9.5 8.7 10.3 8.1 7.6

,~ WATER WEEK NO.

River August September October
Mile 44 45 46 47 48 49 50 51 52 1 2 3 4 5
1501/ 8.1 6.4 6.3 8.3 8.4 8.4 8.2 7.7 7.3 6.4 5.4 4.7 3.1 2.0

""'"
140 8.5 6.9 6.6 8.5 8.6 8.5 8.2 7.7 7.2 6.2 5.2 4.4 2.6 1.5
130 8.5 7.0 6.8 8.5 8.6 8.4 8.1 7.6 7.0 5.9 4.9 4.0 2.0 0.9
120 9.0 7.5 7.2 8.7 8.8 8.4 8.2 7.6 6.9 5.7 4.7 3.6 1.4 0.3

.- 110 9.4 7.9 7.5 8.9 8.9 8.5 8.2 7.6 6.8 5.6 4.5 3.3 0.9 0.0
99 2:./ 9.9 8.4 7.9 9.1 9.1 8.5 8.3 7.7 6.7 5.4 4.2 3.0 0.3 0.0
98 1/ 8.2 7.9 7.7 8.2 8.0 7.2 6.8 6.2 5.4 4.2 3.3 2.2 0.2 0.0

~

84 !i/ 9.1 9.4 8.8 8.7 8.3 7.2 6.9 6.2 5.2 3.9 3.1 1.8 0.0 0.0

1./ Downstream of Devil Canyon Dam si te
1../ Upstream of Susitna - Chulitna confluence
l/ Downstream of Susitna - Chulitna confluence (full ml.xl.ng assumed)
i/ At Sunshine stream gaging station at Parks Highway Bridge

420723
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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1974

ENERGY DEMAND: 2002

1/ Downstream of Devil Canyon Dam site
£/ Upstream of Susitna - Chulitna confluence
2/ Downstream of Susitna-Chulitna confluence (full m~x~ng assumed)
~/ At Sunshine stream gaging station at Parks Highway Bridge
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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1981

ENERGY DEMAND: 2002

WATER WEEK NO.

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

.- 1501/ 2.5 3.2 3.9 4.5 4.9 6.1 7.3 7.9 7.3 7.0 6.1 4.5 5.5 7.1
140 2.7 3.5 4.3 4.9 5.5 6.3 7.8 8.5 7.7 7.4 6.6 4.8 5.8 7.4
130 3.0 4.0 4.7 5.1 6.0 6.5 8.0 8.7 7.8 7.6 6.7 5.1 6.0 7.6
120 3.3 4.6 5.4 6.0 6.8 7.0 8.7 9.5 8.4 8.1 7.2 5.4 6.4 7.9
110 3.6 5.1 5.9 6.5 7.4 7.4 9.3 10.1 8.9 8.5 7.5 5.7 6.6 8.1
99 2J 4.0 5.6 6.4 7.1 8.1 7.7 9.9 10.8 9.3 9.0 8.0 6.1 7.0 8.4
98 :i/ 4.1 5.6 6.2 6.6 7.4 6.6 8.0 8.5 7.8 7.9 7.6 6.8 7.4 8.1
84 !±/ 4.5 6.3 7.1 7.3 8.3 7.2 8.8 9.4 8.5 8.6 8.3 7.8 8.3 8.9

WATER WEEK NO.

River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5
1501/ 7.4 7.5 7.3 7.6 8.0 8.2 8.3 8.2 7.6 7.2 6.8 6.3 5.6
140 7.6 7.6 7.4 7.8 8.1 8.3 8.4 8.0 7.3 7.0 6.5 5.9 5.1

.- 130 7.8 7.6 7.5 7.9 8.2 8.2 8.2 7.6 6.8 6.5 6.1 5.4 4.4
120 8.0 7.7 7.7 8.1 8.3 8.3 8.3 7.3 6.5 6.3 5.8 5.1 3.7
110 8.2 7.8 7.9 8.3 8.3 8.3 8.3 7.1 6.2 6.1 5.6 4.9 3.2
99 l:..I 8.5 8.0 8.1 8.6 8.6 8.4 8.3 6.9 5.8 5.8 5.2 4.5 2.5
98 1/ 8.1 7.4 7.6 7.9 7.7 7.3 6.8 5.0 4.4 4.4 4.1 3.5 1.7
84 !±/ 8.8 7.6 8.0 8.6 8.1 7.4 6.8 4.5 3.9 4.0 3.7 3.0 0.9

....

I~

l./ Downstream of Devil Canyon Dam Site
Z/ Upstream of Susitna - Chulitna confluence
:i/ Downstream of Susitna - Chulitna confluence (full m~x~ng assumed)
!±/ At Sunshine stream gaging station at Parks Highway Bridge
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EXHIBIT AJ



STREAM TEMPERATURES
WEATHER PERIOD: SU~~R 1982

ENERGY DEMAND: 2002

..

WATER WEEK NO.

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

.- 150.!/ 3.7 3.8 4.1 4.3 4.5 4.7 5.3 6.2 6.9 7.9 10.2 6.0 5.1 5.5
140 3.9 4.0 4.3 4.6 4.9 5.0 5.5 6.6 7.5 8.3 10.5 6.4 5.3 5.8
130 4.2 4.2 4.6 4.8 5.2 5.3 5.7 6.8 7.8 8.5 10.2 6.9 5.6 6.2

120 4.6 4.4 5.0 5.2 5.8 5.8 6.1 7.4 8.6 9.1 10.6 7.4 6.0 6.6
110 4.9 4.6 5.4 5.6 6.3 6.2 6.5 7.9 9.2 9.7 11.1 7.9 6.3 7.0
99 2:./ 5.3 4.9 5.8 6.0 6.7 6.7 6.9 8.5 9.9 10.2 11.5 8.5 6.7 7.4
98 1/ 5.1 4.6 5.5 5.6 6.4 6.6 6.2 6.8 8.5 8.1 8.4 8.1 7.0 7.6
84 !±./ 5.5 4.9 6.1 6.2 7.3 7.7 6.8 7.8 9.7 8.9 9.1 9.1 8.0 8.8

WATER WEEK NO •
.....

River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5

,,,,,",

1501/ 6.7 7.9 8.5 8.5 8.6 8.6 8.4 8.4 8.3 8.0 7.3 6.3 5.3
140 7.1 8.1 8.8 8.6 8.7 8.6 8.5 8.3 8 .1 7.5 6.7 5.4 4.6- 130 7.4 8.3 9.0 8.7 8.6 8.5 8.3 8.0 7.6 6.9 5.9 4.3 3.8
120 7.9 8.7 9.3 9.0 8.7 8.6 8.3 7.9 7.4 6.5 5.3 3.3 3.0
110 8.2 9.0 9.6 9.2 8.8 8.7 8.4 7.9 7.2 6.1 4.8 2.5 2.3

.-
99 1:/ 8.7 9.3 10.0 9.4 8.9 8.7 8.4 7.7 6.9 5.6 4.1 1.5 1.5
98 1/ 8.1 8.2 8.6 7.6 7.5 7.1 6.3 6.0 4.5 4.1 3.0 1.5 1.4
84 !i/ 9.0 8.9 9.3 8.2 7.8 7.2 6.3 5.6 3.8 3.4 2.2 0.8 0.8

1/ Downstream of Devil Canyon Dam Site..... 2:./ Upstream of Susitna - Chulitna confluence
1/ Downstream of Susitna - Chulitna confluence (full m1x1ng assumed)
!i/ At Sunshine stream gaging station at Parks Highway Bridge

.....
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EXHIBIT AK



STREAM TEMPERATURES
WEATHER PERIOD: SU~~R 1971

ENERGY DEMAND: 2020

WATER WEEK NO.

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43

1501./ 2.0 ·2.2 2.3 2.1 2.4 3.0 3.7 4.5 6.5 6.6 7.5 8.1 8.1

140 2.0 2.3 2.5 2.4 2.6 3.6 4.1 5.1 7.1 7.1 8.2 8.4 8.3
130 2.1 2.5 2.8 2.8 2.9 4.2 4.4 5.6 7.2 7.2 8.5 8.0 8.1
120 2.1 2.7 3.1 3.1 3.1 4.9 4.7 6.3 8.0 7.8 9.4 8.4 8.4
110 2.1 2.9 3.4 3.5 3.4 5.5 5.1 6.9 8.6 8.4 10.1 8.7 8.6
99 11 2.1 3.1 3.7 3.9 3.6 6.2 5.4 7.6 9.3 8.9 10.9 9.1 9.0
98 11 2.2 3.1 3.9 4.1 4.0 6.5 5.7 7.3 8.2 7.9 9.2 7.5 7.0
84 !±I 2.3 3.4 4.3 4.6 4.5 7.9 7.0 8.8 9.6 8.8 10.3 8.1 7.6

.-

WATER WEEK NO.
~

River August September October
Mile 44 45 46 47 48 49 50 51 52 1 2 3 4 5
1501.1 7.0 6.4 8.3 6.9 8.5 8.4 8.2 7.8 7.3 6.4 5.4 4.7 3.1 2.1
140 7.4 6.8 8.6 7.1 8.6 8.4 8.2 7.7 7.2 6.3 5.3 4.5 2.8 1.8
130 7.6 7.0 8.5 7.2 8.6 8.3 8.1 7.6 7.0 6.0 5.1 4.2 2.4 1.4
120 8.1 7.4. 8.9 7.5 8.8 8.4 8.2 7.6 6.9 5.9 4.9 4.0 1.9 0.9
110 8.6 7.8 9.2 7.7 9.0 8.4 8.2 7.7 6.8 5.8 4.8 3.7 1.6 0.5
992:/ 9.1 8.3 9.6 8.0 9.1 8.5 8.3 7.7 6.7 5.6 4.6 3.5 1.1 0.0
9811 8.1 7.9 8.3 7.5 8.0 7.2 6.8 6.2 5.4 4.5 3.7 2.7 0.8 0.0
84!!.1 9.0 9.4 9.2 8.2 8.4 7.2 6.9 6.2 5.2 4.2 3.4 2.2 0.2 0.0

1.1 Downstream of Devil Canyon Dam site
11 Upstream of Susitna - Chulitna confluence
l./ Downstream of Susitna - Chulitna confluence (full m1x1ng assumed)
!±I At Sunshine stream gaging station at Parks Highway Bridge

~
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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1974

ENERGY DEMAND: 2020

WATER WEEK NO.

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

ISO 11 1.8 1.8 1.9 2.2 3.3 3.8 4.7 5.8 7.2 8.0 7.4 8.3 8.9 9.7
140 2.2 2.2 2.3 2.8 3.9 4.4 5.4 6.4 7.8 8.6 7.9 8.8 9.3 10.0
130 2.7 2.7 2.8 3.6 4.6 4.9 6.1 6.8 8.2 8.7 7.9 8.7 9.2 9.9

~ 120 3.2 3.1 3.3 4.4 5.5 5.6 6.9 7.6 9.1 9.4 8.5 9.4 9.7 10.3
110 3.6 3.6 3.8 5.0 6.2 6.1 7.6 8.2 9.8 10.0 9.0 9.9 10.2 10.7
99 11 4.1 4.0 4.3 5.7 6.9 6.7 8.4 8.8 10.5 10.6 9.6 10.5 10.7 11.2
98 11 4.1 4.3 4.9 6.9 7.2 6.5 7.3 7.4 8.1 8.1 7.9 8.2 8.0 8.5
84 !:il 4.7 4.9 5.5 7.7 8.3 7.3 8.2 8.2 9.1 9.0 8.6 9.0 8.8 9.3

WATER WEEK NO.

River August September October
Mile 45 46 47 48 49 SO 51 52 1 2 3 4 5 6
1501 9.9 10.2 10.2 9.5 10.0 9.6 9.2 8.4 6.8 5.9 4.7 3.7 3.0 2.0
140 10.1 10.4 10.2 9.7 10.0 9.6 9.1 8.1 6.2 5.5 4.4 3.5 2.7 1.6
130 10.1 10.3 10.0 9.5 9.9 9.5 8.9 7.5 5.4 5.0 4.0 3.2 2.4 1.0
120 10.4 10.6 10.1 9.8 10.0 9.6 8.9 7.4 4.8 4.6 3.5 3.0 2.1 0.4
110 10.7 10.8 10.2 10.0 10.2 9.7 8.9 7.3 4.3 4.2 3.2 2.7 1.9 0.0
99 1-..1 11.0 11.1 10.2 10.2 10.3 9.7 8.8 7.1 3.7 3.8 2.8 2.5 1.7 0.0
98 :il 8.7 8.8 7.6 8.2 8.0 7.7 6.6 5.0 2.5 2.8 2.1 2.2 1.6 0.0

84 1f·1 9.3 9.3 7.9 8.7 8.3 7.8 6.6 5.0 2.1 2.5 1.8 2.0 1.4 0.0

....

-

11 Downstream of Devil Canyon Dam site
4/ Upstream of Susitna - Chulitna Confluence
11 Downstream of Susitna - Chulitna confluence
AI At Sunshine stream gaging station at Parks Highway Bridge

420723
840817



) 1 --~1 . -J J 1 I ) ) J J , ] 1 J

MIDDLE SUSITNA RIVER - ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)

31 32 33 3435 3637 38 39 4041 42 43 44 45 46 47 484950 51 52

\
;;

TIME

WATANAIDEVIL CANYON, 2020 ENERGY DEMAND

SUMMER 1974 CLIMATE DATA

NOTES:

1. TEMPERATURES IN ·C.

ALASKA POWER AUTHORI1Y
SUSITNA HYDROelECTRIC PROJECt

il
ARCTIC ENVIRONMENTAll (}{I&OO{£&=~!ID&~."a
INFORMATION AND DATA ,

CENTER SUSITNA JOINT VENt; RE
I



1 1 i i ---~l 1 J --1 J ) 1 ] 1

MIDDLE SUSITNA RIVER -ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)

49 50 51 52 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

180

160

170

WATANA~ I I 'i I I , , I I I , ',' , , 'r I I I 1 I , , 'I' , , 'r ' ,INOTES

1. TEMPERATURES IN ·C.

2. WINTER ICE SIMULATION
NOT MADE FOR THIS
CASE .. TEMPERATURES
FROM NOVEMBER
THROUGH APRIL SHOULD
NOT BE USED.

'J

,~

\

\

'\
\ /
J

J I \
j l 1
I \ \

\...
1

...
I

\ \ I
\ i J

I \ l
\ I i
I--- • ...,.., I. • • __ • MAR

....-......

BO 1\ -a.rlill --. II NOV I 1)1:'1'" I .1 ... 1\1 I I"I:'A I \ I It< I I

120

/10

140
GOLD
CREEK

130

DEVIL.
CANYON

150

90

CHULlTNA~

a::
w
>-
a::

U)

W
...J

~

TIME

WATANAIDEVIL CANYON,.2020 ENERGY DEMAND

WINTER 1974·1975 CLIMATE DATA

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

ARCTIC EHVIRONMENT4L1 OOIAOO"il fi. c:oRJD)fi.~~
INFORMAtiON AND DATA ~t.=.l lSL!!Jt.=.l~

CENTER SUSIT"A JOINT VENTURE



•

EXHIBIT AM



~~'] 1 J J ! J 1 1 J ] '1 -~J 1 1 J l 1 1

MIDDLE SUSITNA RIVER -ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)
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~

STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1981

I""" ENERGY DEMAND: 2020
i

~ WATER WEEK NO.

~
River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44

1501/ 2.6 3.2 4.0 4.5 5.1 6.1 7.3 8.8 7.7 7.2 6.4 8.6 10.7 11.2
140 2.8 3.6 4.4 5.0 5.7 6.4 7.8 9.3 8.1 7.6 6.9 9.0 10.9 11.3
130 3.1 4.1 4.9 5.5 6.2 6.5 8.1 9.4 8.1 7.8 6.9 8.5 10.4 10.8
120 3.4 4.8 5.6 6.1 7.1 7.0 8.8 10.1 8.7 8.3 7.4 9.0 10.8 11.1
110 3.7 5.3 6.2 6.7 7.8 7.4 9.4 10.7 9.2 8.8 7.8 9.5 11.1 11.4
99 l,./ 4.0 5.8 6.7 7.3 8.5 7.8 10 .0 11.3 9.7 9.3 8.3 9.9 11.4 11.6
98 J/ 4.1 5.6 6.3 6.6 7.4 6.6 8.0 8.6 7.8 7.9 7.7 8.0 8.8 8.6
84!±/ 4.5 6.4 7.2 7.3 8.4 7.2 8.8 9.5 8.5 8.6 8.3 8.8 9.3 9.5

~

WATER WEEK NO.

River August September October

- Mile 45 46 47 48 "49 50 51 52 1 2 3 4 5
150~/ 6.1 5.1 6.9 8.0 8.4 8.4 8.6 8.4 7.6 7.2 6.8 6.3 5.5
140 6.4 5.3 7.1 8.2 8.5 8.5 8.6 8.2 7.4 7.0 6.6 6.0 5.1- 130 6.6 5.5 7.2 8.3 8.5 8.4 8.5 7.8 7.0 6.8 6.3 5.7 4.6
120 7.0 5.6 7.4 8.5 8.7 8.4 8.5 7.6 6.7 6.6 6.1 5.5 4.1
110 7.3 5.8 7.5 8.7 8.9 8.5 8.5 7.3 6.5 6.4 5.9 5.3 3.7.-
99 l,./ 7.6 6.0 7.7 9.0 9.0 8.5 8.5 7.1 6.2 6.2 5.7 5.0 3.2
98 1/ 7.7 6.4 7.4 8.1 7.7 7.4 6.9 5.1 4.8 5.0 4.6 4.0 2.5
84 !i/ 8.5 6.9 7.9 8.8 8.0 7.5 6.9 4.6 4.3 4.6 4.2 3.5 1.7

1/ Downstream of Devil Canyon Dam Site
l,./ Upstream of Susitna - Chulitna confluence
~/ Downstream of Susitna - Chulitna confluence (full m~xlng assumed)
~I At Sunshine stream gaging station at Parks Highway Bridge

..... 420723
840817
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MIDDLE SUSITNA RIVER - ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)
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NOTES:
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MIDDLE SUSITNA RIVER -ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)

49 50 51 52 I 2 :3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30

NOTES

1. TEMPERATURES IN ·C.

2. ICE SIMULA TlON NOT
MADE FOR THIS CASE.
TEMPERATURES FOR
NOVEMBER THROUGH
MARCH SHOULD NOT
BE USED.
NOTE SIMILARITY TO

.WATANA/DEVIL CANYON,
2002 WINTER 1981-1982.
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STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1982
ENERGY DEMAND: 2020
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MIDDLE SUSITNA RIVER - ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)
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MIDDLE SUSITNA RIVER -ISOTHERMS

WATER WEEKSCPLOTTED AT MID-WEEK)
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2. APPROXIMA TE lOCA TlON
OF ICE FRONT FROM
RIVER ICE SIMUlA TION
PLOTS.

160

..

....

1....\

80 I I...../? . I 1/ q... / I II NOV I DEC I UN" I. ..... 1M.." ! I APR! I I

110

120

140
GOLD
CREEK

130

DEVIL
CANYON

150

90

CHULITNA
100

1---

(f)

W
..J

~

0::
W
>.
0::

TIME

WATANAIDEVIL CANYON, 2020 ENERGY DEMAND

WINTER 1982-1983 CLIMATE DATA

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

ARCTIC ENVIRONMENTALI[}{]£OO&:~=~ral4\~~
INFORMATION ANO OATA lIDlAl~

CENTER SUSITHA JOINT VENTURE


