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EXHIBIT 1

EXHIBIT 1

RESERVOIR TEMPERATURE SIMULATIONS, STAGED CONSTRUCTION,

STAGE 1, (WATANA EL. 2000), PROJECTED ENERGY DEMANDS FOR

2001 J E-VI ENVIRONMENTAL FLOW REQUIREMENTS, HYDROLOGICAL

AND CLIMATOLOGICAL DATA FOR 1981-82.
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EXHIBIT 2

EXHIBIT 2

RESERVOIR TEMPERATURE SIMULATIONS, STAGED CONSTRUCTION,

STAGE 2 (WATANA - EL. 2000 AND DEVIL CANYON), PROJECTED

ENERGY DEMANDS FOR 2002, E-VI ENVIRONMENTAL FLOW REQUIRE-

MENTS, HYDROLOGICAL AND CLIMATOLOGICAL DATA FOR 1981-82.

a. Devil Canyon Drawdown - 50 feet

Three Level Intake

b. Devil Canyon Drawdown - 50 feet

Two Level Intake

c. Devil Canyon Drawdown - 9 feet
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EXHIBIT 4

EXHIBIT 4

SIMULATED RIVER TEMPERATURES, STAGED CONSTRUCTION, STAGE 1,

(WATANA EL. 2000), PROJECTED ENERGY DEMANDS FOR 2001, E-VI

ENVIRONMENrAL FLOW REQUIREMENTS, HYDROLOGICAL AND

CLIMATOLOGICAL DATA FOR 1981-82.



SUSITlIA HYDROELECTRIC PROJECT
SIMULATED STBEAH TEMPERATURES

WEATHER PERIOD: SUMMER 1981
2001 ENERGY DEMANDS

CASE E-V1 FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 1

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44
i8411 2.3 2.8 3.9 4.8 6.6 8.0 8.8 10.8 8.5 6.7 6.8 10.3 10.8 9.0
173 2.4 2.9 3.7 4.7 6.1 7.1 8.4 10.3 8.3 7.2 7.5 10.0 10.6 9.1
162 2.7 3.5 4.3 5.3 7.0 7.5 9.1 10.9 8.8 7.7 7.8 10.2 10.8 9.4
150 3.0 3.7 4.3 5.4 7.0 7.4 9.1 10.9 8.9 8.1 8.2 10.3 10.9 9.6
140 3.2 3.9 4.4 5.6 7.1 7.3 9.2 11.0 9.0 8.3 8.3 10.2 10.9 9.7
130 3.4 4.2 4.7 5.8 7.2 7.1 9.0 10.5 8.7 8.3 8.2 9.9 10.6 9.6
120 3.7 4.7 5.3 6.4 7.9 7.5 9.7 11.2 9.2 8.7 8.5 10.2 10.9 9.9
110 4.0 5.2 5.8 6.9 8.5 7.9 10.2 11.8 9.6 9.1 8.7 10.4 11.1 10.1

991:.1 4.3 5.7 6.3 7.4 9.1 8.3 10.7 12.2 10.0 9.5 9.0 10.6 11.3 10.4
9all 4.3 5.6 6.2 6.7 7.6 6.7 8.1 8.7 7.9 8.1 8.0 8.6 9.1 8.8
84!±1 4.6 6.3 7.1 7.4 8.5 7.2 8.9 9.6 8.6 8.7 8.5 9.1 9.5 9.4

.- River Aug~st September October
Mile 45 46 47 _48 49 50 41 52 1 2 3 4 5
18411 7.9 7.7 7.5 8.6 8.7 7.9 8.2 7.0 6.5 5.7 5.3 4.6 4.1
173 8.1 7.8 7.6 8.7 8.7 7.8 8.1 6.6 6.0 5.4 4.8 4.1 3.5
162 8.2 7.9 7.8 8.8 8.8 7.9 8.1 6.4 5.7 5.3 4.6 4.0 3.0
-ISO 8.5 8.2 8.0 9. O' 9.0 8.0 8.1 6.4 5.6 5.2 4.6 3.9 2.9
140 8.7 8.3 8.1 9.2 9.0 8.0 8.1 6.2 5.4 5.1 4.4 3.7 2.5
130 8.8 8.2 8.2 9.2 9.0 7.9 8.0 6.0 5.1 4.9 4.2 3.5 2.1
120 9.0 8.3 8.3 9.4 9.1 8.0 8.0 5.8 5.0 4.8 4.1 3.4 1.7
110 9.2 8.4 8.5 9.6 9.3 8.1 8.0 5.7 4.8 4.7 4.0 3.3 1.4

1"'''' 991:.1 9.4 8.5 8.6 9.8 9-.4 8.2 8.1 5.5 4.6 4.6 3.9 3.1 0.9
9all 8.6 7.7 8.0 8.5 7.9 7.2 6.7 4.3 3.8 4.0 3.4 2.8 0.7
84!±1 9.2 7.9 8.3 9.1 8.2 7.3 6.7 3.9 3.5 3.7 3.2 2.5 0.2

11 At the Watana dam site
11 Upstream of Susitna - Chulitna confluence
11 Downstream of Susitna - Chulitna confluence
~I At Sunshine stream gaging station

42188312
850507
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SUSITlfA HYDROELECTRIC PROJECT
SIMULATED STREAK TEMPERATURES

WEATHER PERIOD: Smoo:R 1982
2001 ENERGY DEMANDS

CASE E-V1 FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 1

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44
18411 2.8 2.9 2.8 3.2 3.7 5.1 6.1 6.2 7.2 11.7 10.4 9.6 9.7 8.9
173 3.0 2.8 2.7 3.0 3.7 4.8 5.8 6.5 7.7 10.9 10.2 9.8 9.6 9.1
162 3.3 3.0 3.2 3.5 4.4 5.4 6.2 7.2 8.5 11.3 10.6 10.3 9.8 9.4
150 3.5 3.2 3.3 3.5 4.5 5.5 6.2 7.3 8.7 11.1 10.7 10.5 10.0 9.8
140 3.7 3.2 3.5 3.6 4.7 5.6 6.3 7.4 8.9 11.0 10.8 10.7 10.0 9.9
130 4.0 3.4 3.7 3.9 4.9 5.6 6.2 7.4 8.8 10.6 10.3 10.5 9.7 9.8
120 4.4 3.7 4.2 4.3 5.5 6.1 6.6 7.9 9.5 11.0 10.8 11.0 10.0 10.2
110 4.7 4.0 4.6 4.7 6.0 6.5 6.9 8.3 10.1 11.4 11.2 11.4 10.3 10.5
9911 5.1 4.3 5.1 5.1 6.5 6.9 7.3 8.8 10.6 11.8 11.6 11.8 10.5 10.9
9all 5.0 4.3 5.1 5.2 6.3 6.7 6.3 7.0 8.8 8.6 8.5 8.9 8.3 8.9
84fjJ 5.4 4.7 5.8 5.9 7.2 7.7 6.8 7.9 9.9 9.3 9.2 9.7 9.0 9.7

River August

I September
IFQ

Mile 45 46 47 48 49 50 51 52
10411 9.4 9.3 9.8 8.4 8.3 8.4 7.3 6.9
173 9.6 9.5 10.0 8.5 8.2 8.2 7.0 6.6
162 9.9 9.7 10.2 8.7 8.3 8.2 7.0 6.6
150 10.2 10.0 10.4 8.9 8.4 8.2 7.1 6.6
140 10.4 10.1 10.5 9.0 8.5 8.2 7.0 6.6
130 10.4 10.1 10.5 9.0 8.4 8.1 6.9 6.4
120 10.8 10.4 10.9 9.3 8.6 8.1 7.0 6.4
110 11.1 10.7 11.1 9.5 8.7 8.2 7.0 6.4
ggll 11.5 11.0 11.4 9.8 8.8 8.3 7.1 6.4
gall 9.1 8.7 9.1 7.7 7.4 6.8 5.5 5.4
84!J:/ 9.7 9.3 9.7 8.3 7.7 6.9 5.8 5.2

-

-

11 Watana dam site .
2/ Upstream of Chulitna - Susitna Confluence
11 Downstream of Chulitna - Susitna confluence
!I At Sunshine stream gaging static~

42188312
850507
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EXHIBIT 5

EXHIBIT 5

SIMULATED RIVER TEMPERATURES, STAGED CONSTRUcrION, STAGE 2,

(WATANA EL. 2000 - DEVIL CANYON EL. 1455), PROJECTED ENERGY

DEMANDS FOR 2002, E-VI ENVIRONMENIAL FLOW REQUIREMENTS,

HYDROLOGICAL AND CLIMATOLOGICAL DATA FOR 1981-82.

a. Devil Canyon Drawdown - 50 feet

Three Level Intake

b. Devil Canyon Drawdown - 50 feet

Two Level Intake

c. Devil Canyon Drawdown - 9 feet



-
-

EXHIBIT Sa



-
SUSITNA HYDROELECTRIC PR.OJECT
SIMULATED STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1981
2002 ENERGY DEMANDS

CASE E-V1 FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 2

50 FT DRAWDOWN AT DEVIL CANYON
3 LEVEL INTAKE

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44
1501/ 2.4 3.0 3.9 4.4 4.9 6.0 5.6 6.4 6.8 6.6 7.2 5.4 4.7 7.1
140 2.7 3.4 4.3 4.8 5.4 6.2 6.4 6.9 7.2 7.0 7.7 5.8 5.0 7.3
130 3.0 3.9 4.7 5.2 6.0 6.4 6.8 7.4 7.4 7.3 7.4 6.1 5.4 7.5
120 3.3 4.5 5.3 5.0 6.7 6.8 7.4 8.1 7.9 7.8 7.9 6.6 5.7 7.8
llO 3.6 5.0 5.9 6.4 7.4 7.2 8.0 8.7 8.3 8.2 8.4 7.0 6.0 8.0
991:./ 3.9 5.5 6.4 7.0 8.1 7.5 8.6 9.3 8.8 8.7 8.9 7.5 6.3 8.3

- 9aJ../ 4.1 5.5 6.2 6.5 7.3 6.6 7.8 8.3 7.7 7.9 7.8 7.6 7.0 8.1
84!±/ 4.4 6.3 7.1 7.3 8.3 7.2 8.6 9.2 8.5 8.6 8.4 8.4 8.1 8.9

~

River August September October
Mile 45 46 47 48 49 50 51 52 I 2 3 4 5
1501/ 7.8 8.1 7.8 8.2 8.7 8.7 8.7 8.3 7.5 7.1 6.8 6.3 5.7
140 8.0 8.2 7.9 8.4 8.8 8.7 8.7 8.0 7.2 6.9 6.5 6.1 5.2
130 8.1 8.1 8.0 8.5 8.8 8.6 8.6 7.6 6.7 6.5 6.1 5.7 4.5
120 8.3 8.3 8.1 8.7 8.9 8.6 8.6 7.4 6.4 6.3 '5.8 5.3 3.9

fli<ill=!l llO 8.5 8.4 8.3 8.9 9.1 8.7 8.6 7.2 6.1 6.0 5.6 5.1 3.3
991:./ 8.8 8.5 8.5 9.2 9.2 8.7 8.6 6.9 5.7 5.7 5.2 4.7 2.6
9aJ../ 8.3 7.6 7.8 8.2 7.8 7.5 6.9 5.0 4.2 4.3 4.1 3.5 1.8- 84!±/ 8.9 7.8 8.2 8.9 8.1 7.5 6.9 4.5 3.8 3.9 3.7 3.0 1.0

1/ Downstream of Devil Canyon Dam Site
1/ Upstream of Chulitna - Susitna confluence
1/ Downstream of Chulitna - Susitna confluence
!/ At Sunshine Stream gaging station

42188312
850507
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River August September
Mile 45 46 47 48 49 50 51 52

"'''' 15ol! 6.1 6.4 7.0 7.2 7.6 7.1 7.0 7.9
140 6.5 6.7 7.3 7.4 7.7 7.2 7.0 7.9
130 6.9 7.0 7.6 7.6 7.8 7.2' 7.0 7.6
120 7.3 7.4 8.0 7.9 7.9 7.3 7.1 7.5
110 7.7 7.7 8.4 8.1 8.0 7.4 7.1 7.5
9g2) 8.3 8.2 8.8 8.5 8.2 7.5 7.2 7.4
9all 7.9 7.7 8.1 7.2 7.1 6.5 5.8 5.8
84!l:..! 8.9 8.5 8.9 7.9 7.5 6.7 6.0- 5.5

.-

-
II Downstream of Devil Canyon Dam Site
II Upstream of Chulitna - Susitna confluence
21 Downstream of Chulitna - Susitna confluence
~I At Sunshi~e stream gaging station

42188312
850507

12
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NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGED CONSTRUCTION
STAGE 2

4. ENERGY DEMAND FOR 2002

5. E-VI FLOW REQUIREMENTS

6. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
DECEMBER-MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
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7. DEVIL CANYON DRAWDOWN
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5. E-VI FLOW REQUIREMENTS

6. DEVIL CANYON DRAWDOWN
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SUSITNA HYDROELECTRIC PROJECT
S!MUtATED STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1981
2002 ENERGY DEMANDS

CASE E-Vl FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 2

50 FT DRAWDOWN AT DEVIL CANYON
2 LEVEL INTAKE

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44
15011 2.5 3.0 3.9 4.3 4.9 6.0 5.6 4.9 6.4 7.6 7.0 5.4 4.9 7.2
140 2.7 3.4 4.2 4.7 5.4 6.3 6.0 5.5 6.8 8.0 7.5 5.8 5.2 7.4
130 3.0 3.9 4.7 5.2 6.0 6.4 6.5 6.2 7.1 8.1 7.4 6.1 5.5 7.6

".,.

120 3.3 4.5 5.3 5.8 6.7 6.8 7.2 6.9 7.6 8.5 7.9 6.6 5.8 7.9
110 3.6 5.0 5.8 6.4 7.4 7.2 7.7 7.6 8 .1 8.9 8.3 7.0 6.1 8.1

991..1 3.9 5.5 6.4 6.9 . 8.1 7.5 8.4 8.3 8.6 9.3 8.8 7.5 6.5 8.4
9s.l1 4.1 5.5 6.2 6.5 7.3 6.6 7.7 8.0 7.7 8.1 7.7 7.6 7.1 8.1
84!±1 4.4 6.3 7.1 7.-3 8.3 7.2 8.5 9.0 8.4 8.7 8.3 8.4 8.1 8.9

,....
River August September Octooer
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5
15011 7.8 8.1 7.8 8.2 8.7 8.7 8.7 8.3 7.5 7.1 6.8 6.3 5.7
140 8.0 8.2 7.9 8.4 8.8 8.7 8.7 8.0 7.2 6.9 6.5 6.1 5.2
130 8.1 8.1 8.0 8.5 8.8 8.6 8.6 7.6 6.7 6.5 6.1 5.7 4.5
120 8.3 8.3 8.1 8.7 8.9 8.6 8.6 7.4 6.4 6.3 5.8 5.3 3.9
110 8.5 8.4 8.3 8.9 9.1 8".7 8.6 7.2 6.1 6.0 5.6 5.1 3.3
9gl..1 8.8 8.5 8.5 9.2 9.2 8.7 8.6 6.9 5.7 5.7 5.2 4.7 2.6
9all 8.3 7.6 7.8 8.2 7.8 7.5 6.9 5.0 4.2 4.3 4.1 3.5 1.8
84!±1 8.9 7.8 8.2 8.9 8.1 7.5 6.9 4.5 3.8 3.9 3.7 3.0 1.0

~/ Downstream of Devil Canyon Dam Site
Z/ Upstream of Chulitna - Susitna confluence
~/ Downstream of Chulitna - Susitna confluence
~I At Sunshine Stream gaging station

,~

- 42188312
850507
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SUSITNA HYDROELECTRIC PROJECT
SIHULATED STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1982
2002 ENERGY DEMANDS

CASE E-V1 FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 2

50 FT DRAwnOWN AT DEVIL CANYON
2 LEVEL INTAKE

River May June July
~

Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44
15011 2.7 2.9 3.1 3.5 3.9 4.3 4.8 6.2 7.8 5.5 5.0 6.3 6.5 5.2
140 2.9 3.1 3.4 3.8 4.3 4.6 5.1 6.5 8.2 6.1 5.6 6.8 6.9 5.5
130 3.3 3.4 3.8 4.2 4.8 5.0 5.4 6.8 8.4 6.6 6.1 7.3 7.1 5.9
120 3.8 3.7 4.3 4.6 5.3 5.5 5.8 7.4 9.1 7.2 6.8 7.9 7.5 6.4
110 4.1 4.0 4.7 5.0 5.8 5.9 6 •.1 7.9 9.7 7.8 7.4 8.5 7.9 6.7
991.1. 4.5 4.3 5.1 5.4 6.4 6.3 6.5 8.4 10.3 8.4 8.0 9.2 8.4 7.2
9aJ/ 4.5 4.2 5.2 5.4 6.2 6.5 6.1 6.8 8.7 7.7 7.6 8.2 7.6 7.5
84!J;./ 5.0 4.7 5.9 6.0 7.2 7.6 6.7 7.8 9.8 8.6 8.6 9.2 8.5 8.7

River August
48·1

September
Mile 45 46 47 49 50 51 52
15011 6.2 6.5 7.0 7.4 7.6 7.2 7.2 8.0
140 6.6 6.8 7.3 7.6 7.7 7.3 7.2 7.9
130 6.9 7.1 7.6 7.7 7.7 7.3 7.1 7.7
120 7.4 7.5 8.1 8.0 7.9 7.4 7.2 7.6
110 7.8 7.8 8.4 8.3 8.0 7.5 7.3 7.5
991.1 8.3 8.2 8.9 8.6 8.2 7.6 7.3 7.5
9all 8.0 7.7 8.1 7.2 7.1 6.6 5.8 5.8- 84!J;.1 8.9 8.6 8.9 7.9 7.5 6.8 6.0 5.5

~I Downstream of Devil Canyon Dam Site
1.1 Upstream of Chulitna - Susitna confluence
JI Downstream of Chulitna - Susitna confluence
AI At Sunshine Stream gaging station

42188312
850507
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1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR'
MULTI-LEVEL INTAKE

3. STAGED CONSTRUCTION
STAGE 2

4. ENERGY DEMAND FOR 2002

E-VI FLOW REQUIREMENTS

TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
NOVEMBER-APRIL SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE ,
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATIONS)

7. DEVIL CANYON DRAWDOWN
OF 50 FEET-2 LEVELS OF
SHUTTERS

LEGEND
SIMULATED NATURAL
TEMPERATURES

SIMULATED TEMPERATURES
LICENSE APPLICATION
PROJECT

SIMULATED TEMPERATURES
STAGE 2 OF STAGED
CONSTRUCTION
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NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT. ,
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE,

3. STAGED CONSTRUCTION
STAGE 2

4. ENERGY DEMAND FOR 2002

6. E-VI FLOW REQUIREMENTS'

6. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
DECEMBER-MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER

7. DEVIL CANYON DRAWDOWN
OF 50 FEEl'-2 Ll::VEL$ OF
SHUTTERS

LECEND

SiMULATED NATURAL
TEMPERATURES

SIMULATED TEMPERATURES
L1CEUSE APPLICAliON
PI10JECT

SIMULATED TEMPERATURES
STAGE 2 OF STAGED
CONSTRUCTION
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NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULT~LEVEL INTAKE

3. STAGED CONSTRUCTION
STAGE 2

4. ENERGY DEMAND FOR 2002

6. E-VI FLOW RFQUIREMENTS

6. DEVIL CANYON nRAWDOWN
OF tiD FEET-2 LEVELS OF
SHUTTERS

LEGEND

SIMULATED NATURAL
TEMPERATURES

blMULATED TEMPERATURES
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ST AGE 2 OF STAGED
CONSTRUCTION
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SUSITNA HYDROELECTRIC PROJECT
SIMULATED STREAM TEMPEBATURES

WEATHER PERIOD: SUMMER 1981
2002 ENERGY DEMANDS

CASE E-V1 FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 2

9 FT DRAWDOWN AT DEVIL CANYON

River May June July
Mile 31 32 33 34 35 36 37 38 39 40 41 42 43 44- 15011 2.5 3.1 4.0 4.4 4.8 5.9 6.3 6.8 7.1 7.1 6.5 5.8 4.5 6.3
140 2.7 3.5 4.3 4.8 5.4 6.1 6.7 7.3 7.4 7.4 7.1 6.2 4.8 6.5
130 3.0 3.9 4.8 5.3 6.0 6.3 7.1 7.7 7.6 7.6 7.1 6.4 5.2 6.8
120 3.4 4.5 5.4 6.0 6.8 6.7 7.8 8.4 8.1 8.1 7.6 6.9 5.5 7.1

F 110 3.6 5.0 5.9 6.6 7.5 7.1 8.3 8.9 8.5 8.5 8.1 7.2 5.8 7.3
9g.2.1 4.0 5.5 6.5 7.2 8.2 7.4 8.8 9.6 9.0 8.9 8.6 7.7 6.2 7.7
9all 4.1 5.5 6.2 6.5 7.4 6.6 7.8 8.4 7.8 8.0 7.7 7.6 6.9 7.7- 84!±1 4.5 6.3 7.1 7.3 8.3 7.1 . 8.7 9.3 8.5 8.6 8.3 8.5 8.0 8.6

River August September October
Mile 45 46 47 . 48 .49 50 51 . 52 1 2 3 4 5
150li 7.9 8.2 7.8 8.3 8.7 8.7 8.7 8.3 7.5 7.1 6.8 6.3 5.7
140 8.1 8.3 8.0 8.5 8.8 8.7 8.7 8.1 7.2 6.9 6.5 6.1 5.2
130 8.2 8.2 8.0 8.6 8.8 8.6 8.6 7.7 6.7 6.5 6.1 5.7 4.5
120 8.5 8.4 8.2 8.8 9.0 8.6 8.6 7.4 6.4 6.3 5.8 5.3 3.9
110 8.6 8.5 8.3 9.0 9.1 8.7 8.6 7.2 6.1 6.1 5.6 5.1 3.3

"... 992.1 8.9 8.6 8.5 9.2 9.3 8.7 8.6 6.9 5.7 5.7 5.3 4.7 2.6
9all 8.3 7.7 7.9 8.2 7.8 7.5 6.9 5.0 4.2 4.3 4.1 3.5 1.8
84!±1 8.9 7.9 8.3 8.9 8.1 7.5 6.9 4.5 3.8 3.9 3.7 3.0 1.0

11 Downstream of Devil Canyon Dam Site
2.1 Upstream of Chulitna - Susitna confluence
~I Downstream of Chulitna - Susitna confluence
~I At Sunshine Stream gaging station

42188312
850507
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SUSITNA HYDROELECTRIC PROJECT
SIMULATED STREAM TEMPERATURES

WEATHER PERIOD: SUMMER 1982
2002 ENERGY DEMANDS

CASE E-VI FLOW REQUIREMENTS
STAGED CONSTRUCTION

STAGE 2

9 FT DRAWDOWN AT DEVIL CANYON

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

- 15011 3.2 3.4 3.6 3.9 4.2 4.4 5.0 6.2 6.9 6.9 7.0 7.3 5.4 5.2
140 3.4 3.5 3.8 4.2 4.6 4.8 5.3 6.6 7.4 7.4 7.5 7.8 5.7 5.5
130 3.8 3.7 4.2 4.5 5.0 5.1 5.5 6.8 7.8 7.7 7.7 8.1 6.1 5.9
120 4.2 4.0 4.6 4.9 5.5 5.6 5.9 7.4 8.5 8.3 8.3 8.7 6.5 6.3
110 4.6 4.3 5.0 5.3 6.0 6.0 6.3 7.9 9.1 8.8 8.8 9.3 6.8 6.7

992.1 5.0 4.6 5.5 5.7 6.5 6.4 6.6 8.4 9.8 9.4 9.3 9.9 7.3 7.1
9all 4.9 4.4 5.3 5.5 6.3 6.5 6.1 6.8 8.5 8.0 8.0 8.4 7.2 7.5
841±1 5.3 4.8 . 6.0 6.1 7.3 7.6 6.7 7.8 9.7 8.8 8.8 9.4 8.2 8.7

- River August I September
Mile 45 46 47 A8 49 50 51 52
15011 6.2 6.5 7.2 7.3 7.7 7.2 7.1 8.0
140 6.6 6.8 7.5 7.6 7.8 7.3 7.1 8.0
130 6.9 7.1 7.8 7.7 7.8 7.3 7.1 7.7
120 7.4 7.5 8.2 8.0 7.9 7.4 7.1 7.6
110 7.8 7.9 8.5 8.3 8.1 7.5 7.2 7.6

lRT... 991..1 8.3 8.3 9.0 8.6 8.2 7.6 7.3 7.5
9sJI 8.0 7.7 8.2 7.2 7.1 6.6 5.8 5.8
841±1 8.9 8.6 9.0 7.9 7.5 6.8 6.0 5.5

11 Downstream of Devil Canyon Dam Site
1../ Upstream of Chulitna - Susitna confluence
~/ Downstream of Chulitna - Susitna confluence
~/ At Sunshine Stream gaging,station

42188312
850507

7



) I 1 ) j ) J I ) I J 1 j -I J I 1 1 .

NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGED CONSTRUCTION
STAGE 2

4. ENERGY DEMAND FOR 2002

E-VI FLOW REQUIREMENTS

TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
NOVEMBER-APRIL SHOULD
BE USEe WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATIONS)

7. DEVIL CANYON DRAWDOWN
OF 9 FEET-2 LEVELS OF
SHUTTERS

LEGEND
SIMULATED NATURAL
TEMPERATURES

SIMULATED TEMPERATURES
LICENSE APPLICATION
PROJECT

SIMULATED TEMPERATURES
STAGE 2 OF STAGED
CONSTRUCTION

• •
'" II

I
.... I I

.' I
, \ I
J I J " \'I I , ,\

/
' \ : / ,_'

I I"
, \ II:

/ \ I ,, .........
t" ...
, .. 4-, ..

JI
~ ,

" Vl~~

I \ r
,.. \.'1

1,1 \ 'I,",

\
1

t I
I"f '

,':..1
,I '

'\~\I " ...I ~,, ,
\,
\,
\,
t-....

"\\

"•\,
\,
t,,,
,~

II

~.

"\'.
\I

':'

;~'", ...... ,

I ,... :'\
" I,A\ \ '. ':'N.' •• /,

1 .-, \ '"
\ ., I

I • "

I \ ,~:, , ,
I V,
I,
I

4

2

o

6

8

10

12

)

;:

e
e
EO

~

....

MA Y ,JUN ,JUL AUG SEP OCT NOY DEC ,JAN FEB MAR APR MA Y ,JUN JUL AUG SEP

Mcnl:.h

AlASKA POWER AUTHORITY

SUlil.... HYIlAOEUC'IIIC P/lOAOct

81MULATED 8U81TNA
RIVER TEUPERATURE8

RIVER UILE 100

-·-1--_.._- _.
--..__.,- I-~



I 1 J I ] i J J I 1 J 1 1 1

NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.·
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGED CONSTRUCTION
STAGE 2

4. ENERGY DEMAND FOR 2002

5. E-VI FLOW REQUIREMENTS

TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
DECEMBER-MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATIONS)

7. DEVIL CANYON DRAWDOWN
OF 9 FEET-2 LEVELS OF
SHUTTERS

LEGEND
SIMULATED NATURAL
TEMPERATURES

SIMULATED TEMPERATURES
LICENSE APPLICATION
PROJECT

SIMULATED TEMPERATURES
STAGE 2 OF STAGED
CONSTRUCTION
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EXHIBIT ·6

EXHIBIT 6

SIMULATED RIVER TEMPERATURES, LICENSE APPLICATION PROJECT

(WATANA EL. 2185, DEVIL CANYON EL. 1455), PROJECTED ENERGY

DEMANDS FOR 2020, CASE C FLOW REQUIREMENTS, HYDROLOGICAL

AND CLIMATOLOGICAL DATA FOR 1981-82.



STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1981

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

15011 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.S 6.2 6.S 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 1,.1 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 11 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 !if 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

WA'I'ER WEEK NO.

River August September October
Mile 45 46 47 48 49 50 51 52 1 2 3 4 5
15o.l1 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.S 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 1:.1 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 11 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 !il 8.5 6.9 7.'1 8.8 8.0 7.5 6.9 4.6 4.3 4.6 4.2 3.5 1. 7

.....

-

11 Downstream of Devil Canyon Dam Site
11 Upstream of Susitna - Chulitna confluence
:il Downstream of Susitna - Chulitna confluence (full lIU.X1.ng assumed)
~I At Sunsnine stream gaging station at Parks aighway Bridge

420723
840817
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. MIDDLE SUSITNA RIVER - ISOTHERMS

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

WATER WEEKS (PLOTTED AT MID-WEEK)
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STREAM TEMPERATURES
WEATHER PERIOD: SUMMER 1982

ENERGY DEMAND: 2020

WATER WEEK NO.

Rive.r May June July

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

- 1501/ 3.6 3.8 4.0 4.4 4.6 4.7 5.0 5.8 6.8 7.3 7.8 8.9 8.7 7.6
140 3.8 3.9 4.3 4.6 4.9 5.0 5.4 6.3 7.4 7.9 8.3 9.5 9.0 8.0
130 4.2 4.1 4.6 4.9 5.3 5.3 5.6 6.6 7.8 8.2 8.4 9.4 8.6 8.2
120 4.5 4.4 5.1 5.3 5.9 5.9 6.0 7.2 8.6 8.9 9.1 10.1 9.1 8.8
110 4.9 4.6 5.5 5.7 6.5 6.4 6.5 7.8 9.3 9.5 9.7 10.7 9.6 9.4- 99 1./ 5.3 4.9 5.9 6.1 7.0 6.8 6.9 8.4 10.1 10.2 10.3 11.3 10.1 10.0
98 1/ 5.1 4.6 5.5 5.6 6.4 6.7 6.1 6.7 8.5 8.0 8.0 8.6 7.7 8.3
84 f:!:/ 5.5 4.9 6.1 6.2 7.4 7.7 6.7 7.7 9.7 8.9 8.9 9.5 8.6 9.3

WATER WEEK' NO.

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

1501/ 7.8 10.2 7.3 7.4 9.1 9.0 8.1 7.2 7.7 7.0 6.1 4.6 2.9
140 8.1 10.3 7.6 7.7 9.1 9.0 8.1 7.1 7.5 6.8 5.7 4.0 2.6
130 8.4 10.3 7.8 7.8 9.0 8.8 7.6 6.9 7.2 6.3 5.3 3.4 2.1
120 8.9 10.6 8.3 8.1 9.1 8.8 7•.7 6.8 7.0 6.0 4.8 2.7 1.6
110 9.3 10.8 8.6 8.4 9.2 8.9 7.7 6.8 6.8 5.8 4.5 2.1 1.2
99 1:./ 9.8 11.1 9.1 8.7 9.3 8.9 7.7 6.7 6.6 5.4 4.0 1.4 0.7
98 1/ 8.4 8.7 8.2 7.2 7.6 6.9 5.3 5.3 4.4 4.2 3.2 1.4 0·8
84 ~.I 9.3 9.4 9.0 7.9 7.8 7.0 5.7 5.1 3.7 3.5 2.4 0.7 0.3

1/ Downstream of Devil Canyon Dam Site
2./ Upstream of Susitna - Chulitna confluence

~ 1/ Downstream of 3usitna - Chulitna confluence (full m1x1ng assumed)
!i./ At Sunshine stream gaging station at Parks Highway Bridge

~

420723
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MIDDLE SUSITNA RIVER-ISOTHERMS

WATER WEEKS (PLOTTED AT MID-WEEK)
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NOTES

1. TEMPERA lURES IN ·C.
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RIVER ICE SIMULA nON
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TIME

WATANAIOEVIL CANYON. 2020 ENERGY DEMAND

WINTER 1982·1983 CLIMATE DATA
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ARCTIC (NVIIlOHWENTALI Cfi~OO?l~",,"Ii:OOr..~~
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MIDDLE SUSITNA RIVER - ISOTHERMS

WATEA WEEKS (PLOTTED A T MID-WEEK)
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EXHIBIT 7

EXHIBIT 7

RIVER ICE SIMULATIONS, STAGED CONSTRUCTION - STAGE 1

(WATANA EL. 2000), PROJECTED ENERGY DEMANDS FOR 2001,

E-VI ENVIRONMENTAL FLOW REQUIREMENTS, HYDROLOGICAL AND

CLIMATOLOGICAL DATA FOR 1981-82.



I 1 i ] B I I I ' 1 I J

c

300

43)

rT'l.-
rrl

420 <
D
-1
....-t

a
z410
I

,......

"Tl
111

400 rn
-l

300
I

lCB

HE
, ~40

1m

107

RA5KA POWER RUTHeRl TV

106

106IDS

105

10-4103

102 103 104

RIVER MILE

102

101

101

100

100

99

99

AJy / /

A (/Y " /
ViP V

/

AtV / At
A rrY ---

L/ /
V/y

/fY / . AVv
./ /

/I y/~ /Jr /-
IdY (' AY v

/
lJ1)/ / /2 j/ ,/

/'

/ /1/ //
--

. / A v / /

,...---'

W //
At'

T -.33)
I

98

98
300 '

38)

I-
W 370
W
u.-

I

Z 360

0.....
t-
cr
> 35011J
-J
W

340

LEOOIJ.

I/Z//ZIJ ~:;:;~DI::I~£WPa.l·. -" ," ..... r .\'
. ,'", ' OOTTIJ1 CF Q.USH ICE
-----Rlv~ BED

~Al1iER PERIOO • I t«)v 81 .. 30 APR 82
ENERGY [£t1J:Nl I WATAI'$l 200'
FL~ CASE E-VI .TEI'P I 1tf=L~-MATCHING
s:lTOE I IolAT~R
REFERENCE RUN NO. I 81O'ENS

11l81N1l'1ilO..£C1

5USlTNA RlVER
ICES1I1lUH 1CJ'I

PROFILE OF HAXIHUH 5r~s

JmlA..£fAitO .JlINT YEtH~E

1&llI.'"



1 ) I I 1 ) 1 i 1 1 I ] J 1 J 1 )

c

100 109 ItO III 112 113 114 115 116 117 liB
~m 6ID

1----f----I----+----t---rlH'----;rL---+---t-----I----I

..SO 510

ALASKA PO~R AUlHORITY

5U5lTNA RIVER
ICE SlHlJ..ATl~

PROFILE OF MAXIMUM STAGES

~lA-EBASCO .JlINT YEtHlJ'E

..lfNA IWU:Ct

~ATHER PERiOD • 1 ~V 81 - 30 APR at
ENERO't' C£MrNJ I WRTA~ 2001
FL~ CASE E-VI TEl'P. l/lEl~-mTCHING

SAlCE I ~T~R .
REFERENCE ~ NO. I BIOIENS

..,.-,.....,.....,-r-r-rT[JJ IF 5(1.1 DICE
II / 11{/l!lLU9tt/SQ..ID lC£ INT[ftfACE:
..... IIII ....L ~~ ,.I
• • - •• '" BQTTlIH CF BLl&f ICE
-----~l YE.. BED

L£CVIlI,

- -- --- fT1

~ I

~ 450 500 ~
~ D- ~t----+---;---rJ-¥-1t---r-t'-- ......

o
Z 4~ ..~ Z
CJ
.-.

~ ~
~ 400 400 mW m
~ ~
W

4m ~~

410 ~60

lC6 109 110 III 112 113 114 115 116 117 liB

RIVER MILE

? C1d_. I~_" tie __ I l'al. I~l



1 i 1 1 1 ] 1 1 » ] ) i

c

550

"fTl
560 rn

--i

500

/T1
r
fTl

600 <
D
-i
o-t

0
Z570

128
-600

540
I I

IZ7 128

12'1

It...R5KA PO~ER RUTHtJU TY

lUi'rtII -..Let

SUSlTNA fUllER
ICE 511111.RT1 £J',I

PROFILE OF MAXIMUM STACES

If:RIA-EfJG:O ..IJINT YENT~E

126

126

125

12512~123122

122 123 124

RIVER MILE

I£RTl'tER PERIOO • 1 mv 81 - 30 APR az
ENERGY tE11l1O I WRTRt-fl ZOOI
FLOW CASE E-III TEMP. INFLCW-~TCHING
s:lHE r I••m R'-l~
REFERENCE RUN ND. I 810lENS

121

121120.

120

119

119

~'~~ \/ /
Af!." , '!: / 1/

("'40", .. / I

. .~.: V / ..11

._ ~ r:;; r-L-J f~I?" • _ I . / [/ A~~_ ff,. ""," 1/ AI. "V>:~/# ~ p / ~
~ .. Y' / A1;W [7'-

f",_ - 1/ · /
1.:1; -c 1:1 11\ I~y / ~

J. .. r l/ \ / ~""'~~r-"-;"/-+-/----1---.1

'",j' / V AV' /V
v . A~":7 /
/~~;/

/ ~~:.j / - .,--

---' If{~~~z~"/ :.- /_ ... ~: v . 171/<-------r--+--+-~
~ ---,:-Y /

{.~Z-Z!9 ~:~~DI~ INlEJtlfIU
-., •o. or -. EIOTT[I1 CF Q.U5H ICE

-----'UVEft em

LEGENJ.

0190 ,
118

U8
550 -

540

~

W 500W
u.
~,

t

520
Z
0
........
.......
a
> 510
W
..J
W

500

P'QlIQQ. ft.LDIII. 16'lB.'4I



~y / ~
,;z"

('."'-:.

A~ y / Wt'

_:/ A

fLv / /f} V /

A [07 1/ ~.~y I'~ .
~

I ..

~ / L:~ I /"
;;"l.. &.

A!lv If . A
(:~(.J /\1

ff~ : /;/ y / V
~ ( . --

AV/ /!.;) /
; / ) ~/ v-,

" /
p- I A~v/

I

/ ~/ V
~ -....

V /;V /
132 133

RIVER MILE
ALASKA POWER AUTHORITY

J 1

128
G40

63)

.-
b.J 620uJ
u..
~-

I

610
Z
0-t-.
IT
> 600W
-.J
W

500

500 ,
128

LECDO.

I

129

129

~

130

130

J

131

131

132

J

133

c

i

13"

134

135

135

B ~

136

136

1

137
'soo

600

IT1
r

670 rn<
D
-i
.......
0

660 Z

T\
(1l

650 rn
-i

640

63)
I

137

] j

. lIP IF 5ll.ID ICE! I(/{.{~~ BLUSHI'8tl.ID ICE: lNn,..AC£
C<. • • • • BJlTCJi IF 5L.L&t 1[E

------------RIVE~ BED

IoEATHER PERIOD I 1 00'1 81 - 30 APR 82
ENERDY ~11J:N) I WATA~ lOOI
FLOW CRSE E-VI TEMP, INFLOW-HA1CHING
f]I:lHE 1 ~r~~
REFERENCE RUN NO. I 810lENS

Q8UIlA MO..£Cf

51J5(TNA RIVER
ICE SIMl1.RTJ~

PR(F ILE IF KAXtl1U11 5T~S

I-mlA-EBRSCO J)INT YEN1~E

1J;6J.l4l



j J ) j J D ! ) J 1 ! ) I ] ] I ] J J

c

740

700

m
r
fTl

770 <
D
-l.....
a
z760
I

~

"1
JTI

750 rn
-t

73)

146

1-16
. 700

IE

145

FLRSKA PO~ER RUTHffil T't

J4~

I .....

143

1"'3)"'2I'"

Ut 142

RIVER MILE
1<40

1"0139

139138

138

VI . . I /
/ I I /

/1 V / /

/ I I /
/ I / V

V / /
V/

/ / / 1/
V I

V V OJ
/ / / / -

'/ ~ IIV
/

/ II
/ / 16E1l •137

137
740 .

73:1

.-
W '720
W
LL
~

I
710Z

0......
I-
([

> 700
W
..J
W

69]

5U5lTNR R[VER
ICE 5IMll.ATJ(I.j

PROFILE OF MAXIMUM STRGES

KRZA-£OO6CO ..nIHT YENllJfE

lEC£1>,[J.

I ! 7I III ( ~:~~D.:: rNT£fII'"Aa:
....""'.:~~I'-. BOlltJ1 (F 5I...l.&f ICE

-----~rvEfl ~

~RTliER PERIOD. 1 I'l)V 81 - 30 APR ez
ENERGY [£HR-I) I WRTA~ 2001
FL~ CASE E-I/l TEI"P, I N=UJ..I-mTCH1NG
S~TC£ I ~T~1:l
REFERENCE RLN NO. I 810lENS

II.IlIPIA flNU:C1

_~.~ ...IW Ui~.I4t



J i 1 ) J 1 I j

c

1 j 1 1 J I B

1m

170

160

150
Lt.1
_J- 140r
~
w 130>-......
n:

120

1]0

100

90

,
I

•·I',. .. -.
• , I

I I I, , •
• • ,
i · •

,........
•

,
I • I,, , ,, ·• =.,

I..... -.

:(
,- ...~

J

- ..
I--:
• ,
.1..--.0
• •,

I

,,

H
• ,• •

•
I ,

,
, ,·. , ,

~ 'r-~r '1-',y ·'i-·'\.

\"'-
\--,1'\

'.\
'.\

",\

NJV DEC .JAN FEB MAR APR

LECiENJ.

-----ICE·F~

- - - • - - - - - -2EJtO 0E0flE[ tSOll"£"" WERTHER PERIOD • 1 NOV 81 - 30 APR 82
ENEROY [EH~O • WI=lT~A 2001
FLOW CASE 'E-VI TEMP. INFLOW-HRTCHING
5TR[E I WATAt-lA
REFERENCE RUN NO. I 8101ENS

R..ASKA PQ~ER AUTtmtTY

IlJiIfIll "'O.Eet I
5USITNR RIVER

PROORE51i ION (F 1CE FRONT
& ZERO DECREE 1SOTHER"

KRl~BA6Ctl JJINT VENlLfiE

-_........,. Ire - -I 1..a.I4I



-. 1 1 ] I J 1 1 I j j J 1 J

39:)
I I- ~THRESHOLD ELEU.~

~ 375

(
~ 370
...J ..1. / l....
ui 3b5
~

360

16
~...
Il.•• 12

~ -
~ B
l.J.... --r
I- 4
w \u
~.. -a

.
5

,---. I"
Q. U4
~"3ii 2

,-'

l!I I
I

... -0 \ J
U) IilNEJ1BER I£CEI1fI(It IN.JARY FElIfll...MY MRCH f'lf'ftll

t98l t9B2

HEAD OF UHISKERS SLOUGH Fl.A5KA POWER AUTHeRI TV

RIVER MILE 101 .50
"I fVl I'IllUCT I

t 5U5JTNA RIVER
Ie! THIOOCSS uor;NO. HEATHER PERIOD ' J NUN 81 - 30 APR 82 ICE SIMULRTION

TOTA.. lHICttN!S8 ENERGY £EH~D I WATRNf\ 2001 TIME HISTOOV
• - - - • - LUSH COI'1POtENT CASE E-VI FLOWS TEMP. INFLOW-HATCHINO IMLA-€BA5CO ..oINT VENT~ESH:jGE I IoJRTRNA

REFERENCE RUN "0. I BID 1ENS hol_.......... '" __ , ......,



) 1 ] J J I J 1 j I ! ) J

J110
,~

~

~ ~65

.
~460
..J
l1J

~ "\
ui 455 J

~~

450

IG .
~

I-
11.
-. 12

~w
z 8
~
u...
I
I- 4
l1J
U -....

~ ........... - ..... ~ ....... - .. \a·

s. ,-J
~u4 I
;i~ ~

I
~-6 \. ~ ... /
In t(}\IEllIlIE It [£CEI"IBER .IN.JAR'l' FEBRURRY' MRI:H IV'ftIL

19'11 1982

SIDE CHANNEL AT HEAD OF GASH CREEK R.f.l5KA PO~ER AUTH(JH TV

RIVER MILE 112.00
iUll~ "lQ.AC' I

: 5L51TNR RIVER
IC! T"1ICKWESS L[OE:ND. WEATHER PERIOD ; t NOV 81 - 30 APR ez ICE SII1ULATION

TOrR,. lHICKtt!SS ENERGV DEMAND ' WAT~R 2001 TIME H{STffiY
• - - •• - 9.USH COI1PQtt!NT CASE E~VI FLOWS TEMP, INFLOW-I1RTCHINO

STAGE I ~'lTRNR t-mlA-EBAGCO .nmr YENT~E

REFERENCE RUN I\(]. : 8 IOl E"'lS
CItIC_. """".n 1" .... 1 11>E'i. I.'



i ] ) i J I j 1 j I ; I ] ! 1

AiD .
-r
~ 465
.
~"'60
.J I \w

ui A56
~.

x
4SO

16

-...
lL.. 12

mw
~ B
u... ----r
r 4
w ....-.-
U ..... / ............... - .... - ... - 1\0 -....... ~ ........

5.
~i: U4
IWlB3

;~2 ,.--'

<I !!I I
1--.. I

~-O \. r-- h J
I-

~\lE!'lBERUJ lECEI'&:R ..JANJAR'f FE~r !'lARCH flI'RlL

1981 1982

"OUTH OF SLOUGH SA ALASKA PO~ER AUTHORITY

RIVER MILE 112.34
11IIUNA JlMO..EtT I

l SLG lTNA RIVER
ICE THICKNESS LflZND. WEATHER PERIOD : I NOV 81 - 30 APR 82 ICE SII1ULATION

TOT"-., 'THIOUIESS ENERGY [£MANO I WATA'>lA 2001 TIME HISTOOY
• - - - - • !lL.lJSt1 COI'l~t,ENT CASE E-VI FLOWS TEMP, INFLO~-MATCHINO

~lA-EERiCQ .JlINT YEN1~ESTAGE I j..JATANQ
REfERENCE RUN NJ. ; 8101EN5 COU<_· ........... '" __ I 1&63.'·t



] "J 1 1 1 ] ! -I J 1 J •B J j

.486 I.... /" THRESHOLD ELEV •t-
~4BO

f
--

.
~475
_I

~
~

ILl \ui 470

~

465

16
~

to
U.
- 12

m .-
w
~ 8
u...
1
t- 4
ILl

........U - -------..... r-- -0 -.

5
9:\j4 ~

~~3
I

2:~2
,--J

-------.. I
~-~ L ,-'"
I-
00 hOY["8f~ I:lECEt«R ~y fEllfll..AU I1ARCH If'ftIL

1981 1982

HEAD OF SLOUGH 8 #=LA5KA POWER RUlHeR) TY

RIVER MILE 114.10
IlUUJ~MUtt I.

5USJTNR Rl VER.
ICE THICKN[SS UllEMO. WEATHER PERIOD ' 1 NOV 81 - 30 APR ez Ii:E S)HUUn lOtJ

TOTf:lL. 1H I00£58 ENERGY rEMAND. I WAT~A 2001 TIME HlSTMY
• - - • • • Sl..LJ!II; Ct:»1"Q"2NT Ci=lSE E-VI FLOWS TEMP, INFLOW-MATCH(NO

~ll=l·EIY\SCO JUHf VENllJlE5TRCE I I-.IIH~NR

REFERENCE RUN NO. : BI01EN5 C'tlaal. tu. ..... ,.. .... _, 1661.IU



J 1 1 ~ 1 ) 1 1 J } I 1 I J I 1

495- ~THRESHOLD ELE~....
~ ..oo

( ~I \.
~"B5 .L - -..J

~ILl •
ui 4BO

~

0475

16
,. .
t-
Il.
.- 12

lH --
w
~ 8
u.... 1-.

I ............... -... - ....... --- \I
I- ..

- '. - ............ --

III I ..-... "'1u
J

- - ---.... •0 "- •

5-----. ,...--l
G. u 4
~1Il3 J
1-1&1

~%:~2
a:~1 l'---. I
~-o L..... ~ i"\ .r....
U) l()VEMtlf" IECEI1BER JN$#fY f EflRI.JmY' MIlI:H ~IL

191H 1982

SIDE CHANNEL rlSII FLRSKA POWER AUTHffil TV

RIVER MILE 115.50
....1filii IWUCf I

I SUSlTNR RIVER
11:£ THIOii1£SS LlO[ND. WEATHER PERlOO . 1 NOV 81 - 30 APR 82 leE: S)I1UUH ION

TOT/L THICK'-f:98 ENERGY DEI1~O I WATANA 200t TIME HISTOOY
•• - •• - 8l.1.J5H COMPO~NT CASE E-lil FLO~S TEMP, INFLOW-MATCHING

~ZA-EElR&O .J)I~T iENT~ESTACE I "lRTANI=l
REFERENCE RUN lI(). : BIDLENS CHIC"'. 'u. ,...,. I" .... -, 16Q.I.,



J J

OPTION?

J j I 1 I 1 i J J I 1 1 J )

<196 - - I'

" /'THRESHOLD ELEV. / ~~

~ 4~

L -l'J' \

~"B5
,.--

..I ~ ~uJ

00.400
~

475

1(;.. r--.....
11.
- 12

mw
~ B T .. ~v .. v ....... _ ........ _ \l.J ...- ~ . - ~ ... -... ,
~

1: I "._'--"'~ \
..... 4

I \
W •LJ

J
.-....

',\0

5
Q. u 4 ~
~ I
~i3 ~
x: 2

~- Icr~1
~-O L..... ,- .... /"
l-
ID I()V[HBf; It DECEtKR ~y Ff~" MIlOt t:W'ftIL

1981 1982

HEAD OF SIDE CHANNEL MSII R.,.RSKA PO~EF{ RUT~l TY

RIVER MILE 115.90
5IJllr~ "IO..ICl I

: 5USlTNA R1VER
1CE tlil C!<t.IE!lS u:or:ND, WEATt-£R PER10D 1 NOV 81 - 30 APR az rCE Sll1ULRTlON

TDTIL lHI~t«5S ENERGY [£HI=V>JO I WAT~A 200] T!tiE HI ST~'f
• - - - - - SL USH COI1PDt-VoT CASE E-Vl FLO~5 TEMP, INFLOW-I1~TCH1NO

~ZA-EBASCQ JOINT ~lURESTAGE I l-JRTANA
REFERENCE RUN r-IJ. ; BIOIENS CtlIUO!I. lul-.UW Jt- ...... -I 1S6t.'Q



. ~ ] 1 1 1 I .-. ) ·1 1 E I J 1 1 I I I

530
,- "'\l- I
~525

\. !
~ 520
.J

, \Il'
ui 516

3:
510

16
~ ~.
l-
II.- 12
IH -----
w
~ B f ...... --. \u ........ - - - .... -........ w .. ___ .... --_..-
r
... 4

,

w / .
(J I... I I~

0

5
n. u 4 ~

ffillJ3 I
;j2 ,...

I~ " I(I I
~-O L....... r- "\ ..IL.-
.....
lI) NJVEI1BER £E~ .sN.fYrt fEBRLMY ""101 Af'ftIL

19B1 1982

ALASKA POWER RUTHORITY

RIVER MILE 120.00
Sl.IiI'~ I'AQ.£C'I I. SL5ITNA RIVER.

ICE Tl1ICKN£SS ~D' WERTHER PERIOD : 1 NOV 81 - 30 APR 82 ICE SIMUUH toN
TOTAL THICK~SS ENERGY CEMAND I WAT~A 200J TIHE H(ST~V

•• - - • - SLlJSI1 C01PO~NT CASE E-VI FLOWS TEMP, INFLOw-MRTCH[NO
\offi~-ElJlS(a JJINT VENllFESTRCE J WRTANA

REFERENCE RUN t-l). • B 10 I ENS ~t .... lu ....u. I" MIt _, liQ,'"



I -1 ] J D 1 i J 1 J J 1 J I I -)

I

500
~

I-":
~ 555

/ "\.
~ 550
_J \
ILl

r \ui 546

~

540

16
,- -l-
lL
- 12

~w
~ B

"\u f ~ ...
~

0......

r 1 .......... _-- ........... - - ......
I- 4

/ILl
,

U I "-..... I

a .\

5
ilj4

r
I

~i3 ,---'
x: 2 ""----t Ii Icrl!ll
~-o '-. ,.--" J ~
t-
(JJ IIDVEttllfR DEC£teER ~T F~8RlJfl,( 11A~ ~IL

1981 1982

HEAD OF MOOSE SLOUGH R....ASKA PO~ER AUTHCRlTY

RIVER MILE 123.50
WIUNIl fWUl:' I

: 5LEJTNA RIVER
Ie! TH1CKNE:SS UOEND. WEATHER PER10D ; 1 NOV 81 - 30 APR 82 ICE SIMULATION

TOTAL. THICK~t!lS ENERGY CEMAND I WAT~A 2001 TIME HISTmv
• - - - - - BI.. U9I-t coP1PQ !'lENT CASE E- "t FUlloJS TEMP, INFLOW-HATCH(NG

I-mZA-ElR)({) JllNT VE~ll.AE

I ST A(E I ....,HANA
REFERENCE RUN 1'.1). I 8101ENS I;:IIII~"'. lU.t·G~ In' .... -I 1663.14'



I j 1 ] j j i ) ] J ] D D j J

596
I I,..

~THRESHOLD ELEV.I-
~ 500

(
~ 575
.J

,
~ \uJ

00 570 \.--
3:

565

Hi

-t·
~ t2

m .-
w
~ B
u.... --I--- ----
1"
t- 4
ILl
LJ

/ .. ~ ........... \0
-_ ..... -._- ........ ..

5
n. U 4· r-
~ II] - I
1-~3 r---'
1: 2 '---l r "\ I([~I
~-o ~ r- h ,...-.-.,. ......J 0.....-

....
00 ~OtllfR (ECEt'ftR ..IN..flRY FfllRlmY t'lAllCH ~IL

19lH 1982

HEAD OF SLOUGH SA (UEST) ALRSKA PO~ER AUTHORITY

RIVER MILE 126. 10
ilBH~ I'lIIO.I:tl I

I SUi I TNA RIVER
It! THIOClfESS LtlENO, WEATHER PERIOD . 1 NOV BJ - 30 APR 82 ICE SIHUUHION

TOtAl., lH1C!{NESS ENERGY rEMAND I WAT~A 200t T IHE H[Sl(~V
. - - - - - !l.LJSI'i CO'IPOllENT CASE E-vr FLOWS TEMP, INFLDW-MATCHrND l-mlA-EI:JlSC() .J]I~T YENT~ESTj:l(£ I j.J'lTANA

I REFERENCE RUN "I). ; B10 lENS e...e..... 1u.1~1. Jte .... -, lliE3.142



· 1 I ) I 1 1 I I 1 1 J 1

5~ 1 I
r' ",,- THRfSHOlD ElEU.....
~ 585 ; \
~500
-I
w

ui 5"15

:'I:
570

16 - - .------

- .- .-~....
u.•. 12
l1J
UJ --
W
~ B
u
~

I
..... 4
w
u... J .. ~ ..... ~ ........... \

-~

0
__ m ... ~ ..... _, ....

5
o..u4 ,.--

~UJ3 I..... w
~

:I:~2
~I'.II

'----1 I~ 1
..... ~O '""""""""\. .r-"\ r--.. ,-J ~

tJ) N)VEt1BfIt ~CEI'8ER JNJARY Ff~r I1AIlOi Wftll

1981 1982

HEAD OF Sl·OUGH SA (EAST) ALASKA POWER AUTHORITY

RI,VER MILE 127. 10
&4.Q UIlA IiRO..ECT I

I SL51TNI=l RIVER
Ire TttICKNESS UQ[ND. WERTHER PERIOD ' 1 NDV Bl - 30 APR BZ ICE SIMULRTION

TOTFlL 1111tK~SS ENERGV ce:M~O I WATI=NA 2001 TIHE H[STffiY
- •• - - - SLUSH CQt1PDNfNT CASE E-VI FLOWS TEMP, INFLOW-HATCHING

STAGE I ~RTANA ~l~-EBA6CO JOINf YEN1URE
REfERENCE RUN NO. I 810lE~5 c...c..... ru ,....t. 1" .... -I 1~.I41



) j I ) J 1 J

c

1 J J I

St6 .
~ /" THRESHOLD ELEV.t-
~ 610

J~61E ./ \--1 ~

.J f Lw

ui hOO
'---.....,.

3:
595

16
-..
u.
-. 12
til
II)
W

~ B
u
~. --r
I- 4
w
u --..; - ~ --
0- f - ........... -- .. . -. \0

5.
~u4

,----

WI/I3 r
;~2 r
cr~1 ~ 1\ J
~-O ~ "'\ r---"\ ,.-1 -
.....
IJ) ~V[l1BEIt . reCEt'8ER ~RY fEDRlJ'lRY tlARCH FW'ftIL

1981 1962

HEAD OF SLOUGH 9 ALASKA POWER AU1HDRITY

RIVER MILE 129.30
6IJIn_ II'IIUtT I

: SUSITNA RIVER
IOf THICKNtss L£QENO. WEATHER PERIOD : 1 NOV 81 - 30 APR 82 ICE SIMULATION

TDrRl.. THICWNESS ENERGY [EMAND I WAT~A 2001 TIME H{STOOY
• - - - •• &..USH ClJ1PONEN'f CRSE E-VI FLOWS TEMP. INFLOW-MATCHING

~lA-EIJ&O ..rllNT YE~lLRESTA(E I ~RHlNA

,0FTlON? REFERENCE RUN f-.(). I BI0 IENS OUt.... · IU.""",. I" .... -I 16l>l.14r-



i

OPTION?

) ] ) J J 1 I 1 i i 1 j 1

S~

~

....
~ 625
.
~620

r' 1....- '\

.J r \uJ

ui 615 "'"
~

610

16
~

.
....
IL
- 12

~
~ 8
u
~

r
.... .. /" ...... V·- .... '\uJ
u ---.... / .. ',\0

5.
~U4 --
~~3

r
%:~2

,.J
a:~l "' r\ J
~-O "---f r\ ~ r-1 -....
lJ) tCVEl1SE~ (£CEmER ~y FE8Rl..flRY ~RCH Af'ftIL

J9BJ 1982

SIDE CHANNEL U/S OF SLOUGH 9 ALRSKA PQ~ER AUTHOR)TY

RIVER MILE 130.60
....lrNA~tJ I

: SLfiJTNR Rl '/ER
ICf nflOlNEBS L.mt:wo. WERTHER PERIOD . ] NOV 81 - 30 APR 82 ICE SJt1ULATlON

TOTIl.. lHICKNE811 ENERGY l:EM~O I WAHl-lA 2001 liME HI STMY
. - • - • • !LlJSI-f COI1PON!! II/T CI=lSE E-VI FLOIoJS TEMP. lNFLOW-MI=lTCHtNG

.mm-EEfa:O .J)INT VENTLIlE6Hlr:E I WIHClNI=l
REFERENCE RUN NJ. I 8101ENS e..u,.... 1..... 1"'11'. J-e ... -I llilD.14I

-



1 1 'j ) J j "I I 1 1 I J 1 }

/ V "I ~
~

f---

-- - --
/ -" -'. ---'\ r···· .. --.\

/ V \~
---

..-
f
~

"\ f, J
\.-J

"'
r---\ A } '--1

"CVEl1flf·R £EC£I'I3ER .JFN..IARy ff8RLflRr MROi APRIL

1981 1982

SIDE CHANNEL U/S OF 4TH JULY CREEK ALRSKA POWER AUTHORJTY

RIVER MILE 131 .80
II.BI ntA PIlO.RT I

: sus lTNR RIVER
fCKNESS L.!O[NO. WEATHER PERIOD ' 1 NOV 81 - 30 APR 82 ICE SJI1ULRTJON

-TOT~ 'THICtlNI!5S ENERGY OCMAl'JO I WAT~A 2001 TIME H[STOOY
- - SLUSH CDttPOIllENT CASE E-VI FLOWS TEMP. INFLOW-MRTCHING

~lR-EBASCO .JlINT VENl~ESTAtE I WRTANA
~fERENCE RUN~. I BIOIEN5

COOI_. IU. ..... '"--I Ilia.IAr

16
~

t-
u.

12-
mw
~ 8
u....
r
t- 4
w
u....

0

620

ICE TH

. 5
~U4

~::J3

:E:W2
ffi~l
~-O
lJ)

~ 630
...J
u.1

-t-
~ 635

ui 625
"1:

------~--____========~lI
, S40



! j ] 1 i I I I 1 1 j ) -j

~""'"
-_._--_.- - ~--' .._--- --

.....
I-
~ 660 --.--.'-

~ 655

~THRESHOLD ELEV.
~ \

...l t / \~ \w
ui&50 --.
3:

645

16-...
IL
- 12

m
It.1
i B ;: -.~w..... ;; lI ...--... 4 I-

W / '~ /.- .'\
IJ.... / \ 7 '\0

5
Q. u 4
1:: r
;!~ - r
CI I "\ 1\ J
~-O L.-...r "\ r-1. J\ ./ '--.J

lJ) I(]VEI1BfIt l£CE"ftl't IN.JA'Iy FEflIAlMt I1AItCH ~IL

1961 1982

HEAD OF SLOUGH 9A ALASKA PO~ER AUTHORITY

RIVER MILE 133.70
ItJiIlNA PMll..ECT I

: SL5ITNA R1'IER
TCE t ...JCl<Nt95 LEGEND. WEAH£R PERIOD 1 NOV 81 - ao RPR 82 ICE: SH1ULRTJON

tOTAL. 'T~TCI('-ESS ENERGY C£HPNO I WAUNA 2001 TIME HI5T(J1'f
• - - - • - SLUSH COP1PO~NT CASE E-V[ fLOWS TEMP, I~FLOW-MATCH(NG

~IA-EERi(O J)(NJ' VENllJlEST AGE I wr=lTANl:l
REfERENCE RUN NO. ; BIOLENS C>lI~. ,......... 1"--, 16li3. "l

! 6= . H h_ I



1 1 J I 1 1 1 .~ j -1 1 i

I I
Ei-JO - -- - --~ . - .. ._-- .

I 1
.... ./ THRESHOLD ELEU •.-
~ 600

( 7. ".--h
i:iS60
..J i I \. I \w

ui 655 "'.
3

650

Iii
~ 1-.
~

U.
.- 12

~ c:-:~-
~ B 7 1 ~u -.....

I -7 --
r
..... 4

I /w
u.... / \ 70 \

5.
'0.. U 4
~ll)3 ,-
;~2 --- ~

([1'.11 "'
r\ _J

~-o L-.r "\ r--\ /\ /'---1
I-
(fJ I«JVEI'1BER OECEt&:R JNJPR., FEf!Rl.MY tW'lrot F'l'RIL

1981 1982

SIDE CHANNEL U/S OF SLOUGH 10 RRSKA POWER RUTHCRlTY

RIVE.R MILE 134.30
lUlU. JIlIIlUCT J

: SLfiITNA RIVER
ICE Tt-"~EBS LEGEND. HEATHER PERIOD . 1 NOV 81 - 3D APR ez ICE S)MULATION

'rQfllL lHI~I-£SS ENERGY lEMANO I WATPi-JA 2001 TIME HISTOOY
• - - - - - SLU!lH COt1"D~NT CASE E-VI FLOWS TEMP. INFLOW-HATCHING

.mZA-E~ ..oINT VENTLPESTRCE I WRTANA
REFERENCE RUN t-IJ. ; BI01EN5 CNIItIlllm. ru. ....... tr- .... -I 1~.14'



i ) ) j j 1 1 -! ) 1 I i I j 1 ] I

-- -

~

I-
~ 675

/ 1\ /
~ 670

h
.J r \J \ILl ....
III 665

:Y
660

16
~ ._-
~-

u:- 12 .- .._____ ".0-

mw
~ B

~u
......
I --, .~ P
I- 4

/ 't Iw
u --..... / 1 I0

5

i U4
Will 3 r-'
;i2 --- r-'

~~I
\ 1\ .---1

'---f

"'
..r--\ J "\ 7 '---'

1-- 0
Ul NlYENElEIt ~CEt&:R ~., FEllRlJ'lRl' I'IARQ-t Af'ft Il

1981 1982

SIDE CHANNEL D/S OF SLOUGH 11 A...A5KR POI..IER RUTHCfll TV

RIVER MILE 135.30
11.II.,'" I'fn£Cy I

: 5LGJ TNA RJ VER
I C£ !HI CKNESS Lfil£NO. WERn£R PERIOD : 1 NOV BJ - 30 APR 8Z ICE SJI1UUlT JON

ro'rl'L THI[)(~S8 ENERGV CEMANO • WATI=tJA 2001 11H£ H[STMY
•• - ••• BLU9I1 COt1PO~Nr CASE E-Vl FLOI-JS TEMP. INFLOI-J-MATCHINO

5T~CE I ,",~TANA I-mlA-EfRSCO J)INT VEl41l1fE
~

REFERENCE RUN "0. : BIOlENS ~1C."• ........... '" Iif'III _I. 1661_ (U

I con I



) I 1 ) I I 1 1 I J J ) ) - ] !

896 I J

;: /' THRESHOLD ELEV.
II. 690 I I It ~

~ 685 ,-/\ r--, I
.J .,..-J 1\ l J I\. . .. I

W V --. I~ ~
~600 ~

~

·1 I
I

675 I ' I I ' , I

-...
II.

16 I I Iii I I

-- I I I I I ---l

12 I I I I I I I

ill
~ 8
u....
:r
t- 4
w
u...

o
A

T\ 'I\.

IY"AILWlRCHfE8RlMrIN.My

5
11. U -4 -,....--J
~ • I
.... 1:}3 ~

:I:~2h \ r\ ]

~~6 -- \ r-\ J ""\ 1-=
:n t.DvEHBER CEC£I1BER

IllUl 1982

HEAD O~ SLOUGH 11

RIVER MILE I 136.50
ICE Tl11O<NESS L[Gf:ND.

ror,.". THICIO~9S

• - • - " - 9L.USH CO"PO/>,EN1'

WEATHER PERIOD :
ENERGY DEI1~O I

CASE E-V ( FLO""S
BTACE ( WI:\TRNQ
REfERENCE RUN II(].

1 NOV 81 - 30 APR 82
WATANA 2001

TEHP, INFLOW-MRTCHING

I BI01ENS

ALASKA POWER AUTHORITY

1\II!f1lA Pllll..JCT I
SUS ITNR RIVER
ICE SII1ULIH ION
TIHE HI SHIrt

~ZA-EBR5CO JOINT YEN1URE

Cl"~ ...........11 ... --T 16olli3.1U!



J ~ ) I ~1 ] J I 1 J 1 I 1 i j ] I

.~

.~

.....
~ 725 ----

.
~ 720
..J
llJ

en 71G
"".

:J:
710

1&
~

I'·
U.
- 12

~
~ B
u..... -
I
..... 4
w
u f-......

a

5.
~U4 ,-JWUl3

~~2 ~ r-'
L. r "\ f-J

~t'jl - \ ,..-....J\ ~ J ~

..... -0 r- r-

oo t(JV[I'\BEIt OEcvecR .,Rt-UAft't FEflAl.IYn' I1ARCH Pl'ftIL

198t 1982

HEAD OF SLOUGH 17 R-RSKA PO~ER AUTHrRlTY

RIVER MILE 139.30
5UI11NIl fIItO.J:CJ I

: SUS] TNA R] VER
It! TI1IClOl[5S LfO£NDI WEATt-ER PERlOD . 1 NOV 81 - 30 APR 82 leE S1I1UUH JON

TOTIL TI1IC"~ ENERGY tEM~D , WAT~A 2001 TIME H[ST~Y
• - - - - - SLUSH COI1PO"'!NT CASE E-V[ FLOWS TEMPI INFLOW-MATtHlNO

.mZA-EOOSCO JJINT VE~llP£SH:lQE I loJATANA
REFERENCE RUN t-ll. ; BIOlENS ~M'C."'. ru.,....,. In"'-I 16Gi.1U

~-------------------l! '7~ .. - .- --- ~-_._.._--...,.----



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

-

I 1
- - - ------ _.-- ..-- ._--- _0__-___ -

... /' THRESHOLD ElEU •
~ 735

I.
~ 7~
.J ~

-------'"
III

ui 725

::.r
720

H;_.
....
IL
.- 12

~ -- I-- --

~ B
u
~ --r
~ 4
uJ
u
~

0 --

5.
~U4

~
~:33 ----.. ,...
1:~2 L..... 1\ --l
~~I ~

\ r--~ J T J ~-~

..... -0 ,......:. -
lJ) NCIVfJ1BER [ECfYBEft .JINJAIlY FEllRI-mr PflRO-t A'ftIL

1981 1982

HEAD OF SLOUGH 20 RASKA POWER AUTHrRlTY

RIVER MILE 140.50
_lIMA IWU:tl I

: 5L5JTNR R] VER
1C£ THI ClCNE!IS UOEND. HEATHER PERIOD ' 1 NOV 61 - 30 APR BZ ICE SJMUUH JON

fOTAL. THIO<IIESS ENERGY [£HAND I WATtlIlA 2001 TIME HISTffiY
- - - - - - SLUSH CIJ1"OllENT CASE E-VI FLOWS TEMP, ]NFLOW-MATCH(NO

I4lRll=l-EER5CO ..oINT VEN1~ESHlCE I ~..II:m~Nq
REfERENCE RuN I'IJ. I 81 OL ENS

Qltt..- IU. ....'. r ... -I \661. \.,

i 740 I



1 J j I 1 ~1 ) i J I

I ~~ I
.~- , I

~

- ~THRE5HOtD EtEU.I-

~ 755

(.
~ 750
..J -ltLl -....-.......
ui 745 ,

:J: I
"140

16-1-
U.

- 12
OJ
OJw
i B
u...
1:
~ 4
w
U -......

0

5.
~U4 ,-JlJ..II/I3

~~2 "'"\.. ~

([!!II ~ - 1""'\ --.l

~-O \ ,---F""\ ~ T .J - - _._-
r- r0-

W t.QV[ttBf " t£CEtSER JlN.JARY FEBRlmY I'VlRCH Ff'RIL

1981 1982

HEAD OF StOUGH 21 ALASKA POWER RUT~OR1TY

RIVER MILE 141 .80
IlJIIIIlIl "'tlUet I

! SUSI TNA RI VER
,~ Tl-il CKNfSS UO£ND. WERTHER PERIOD . 1 NOV BI - 30 APR ez tCE SlMULRTJON

TOT~ lltl~lIE88 ENERGY CEt1AND ' WAT~A 2001 TIME HIST(~Y

• - - - - - 5l.U5t1 COI'tPOllEto.IT CASE E-VI FLOWS TEMPt lNFLOW-MATCHINO
HRRlA-EBRSCO JOINT VENTURESHI(£ I I-lQTc:lNA

REFERENCE RUN NO. ; BIOIENS OI,IU-. IU.rl'Gl. Inn- -I 1li6i.14'



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

I~

/"' THRESHOLD ELEU.
--- -

~

I-
~ 760

I.
~"155
--lw

ui 750
or

745

16
~ f-.

_....
lL.. 12

~
~ B
u
~

I.
I- ...

W
U - ---....

a

5
Q. u 4
~U13 r--F

~~2 ~ ~

~~I
L.... - r\ ---l

\ ....----1\ r- J "\ ,......IU... -0
UJ I,OVEl'IllfR OECEteER ...IN.An F£8fUWt I'flftCH IW'ftlL

foo-
1961 1982

SLOUGH 21 (ENTRANCE A6) ALASKA POWER AUTHORITY

RIVER MILE 142.20
W1lhIA M:l.£cr I

: SL51TNA RIVER
ICE TtiI~E:"" UOEND. WERTHER PERIOD ' 1 NOV 81 - 30 APR BZ ICE 5IMUlRT JON

TOTPL. TH IDiIl,ESlI ENERGY tEH~O ' WATft..JA 2001 TlHE HISTOOY
• - • - - - BLUSH CtJ1PO'-f:NT CRSE E-Vl FLOWS TEHP. INFLOW-HATCHING

IMlA-EBASCO ..DINT vrnT~E6HUE I W~TANA

REFERENCE RUN l'lJ. I BIOlEN5 aut.... 1LI.'~I. ,... ... -1 1li61.14I

I ~__ .... _u___ I



I I I ) J 1 J ] 1 i J I

! ~ ~ ~ ~ ~ ~~~_ I
I~ . I I

-~---~--
-_._---_.. __.----

,..,
~-THRESHOLD ELEU.

~

~ 700 ,
~ 785 - ""'---..

I
...J
IU

iii 700

3
775

Hi
,-. ---...
II.- t2
VI
If)
W
~ B
u...
r
~ 4
w
lJ...

0

5.
Q.li",

QW3 ~
~w ,-'
J:~2

----.

(f~1 ~ ~ r\ .1

~-O ~ r- I-J \ I ~
......
tf.l IIl)VEt1 BER lECEte£R .RoAJPftY FE8RLJlR'f ~RCH APftIL

11181 1982

HEAD OF SLOUGH aa ALASKA PO~ER AU1HDRITY

RIVER MILE 144.80
lItII HIlA Pl'lO.£Cl I.

S15JTNA RIVER.
Ie! THICKN[89 L.m[NO. WERTt-ER PER I00 : 1 NOV BI - 30 APR BZ ICE SH1ULRT)ON

TOTIl. THICl{~99 ENERGY ~MAND I WAUNA 200t TIHE HISTffiV
- .. - .... - !!I...USH ClJ1PONENT CASE E-VI FLOWS TEMP. INFLOW-HATCHING

t-mZA-EOA5CO J)INT von~ESTRll:. I l-lRTANA
OPTION? REfERENCE RUN t>(]. I BI01ENS CMI~"' ... tu. ........ In"'-I 1563.1.'



-

_.

EXHIBIT 8

EXHIBIT 8

RIVER ICE SIMULATIONS, STAGED CONSTRUCTION - STAGE 2

(WATANA EL. 2000, DEVIL CANYON EL. 1455), PROJECTED ENERGY

DEMANDS FOR 2002, E-VI ENVIRONMENrAL FLOW REQUIREMENTS,

HYDROLOGICAL AND CLIMATOLOGICAL DATA FOR 1981-82.

a. Devil Canyon drawdown- 50 feet

Three Level Intake

b. Devil Canyon drawdown - 50 feet

Two Level Intake

c. Devil Canyon drawdown - 9 feet
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HEAD OF SLOUGH 8 RASKA f'O~ER AUlHCRITY

RIVER MILE 114.10 ..."" JIRCUCf I
I SUSJ TNA RJVEA

ICE ntlO<NUS u:GEND. WEATt-ER PERtOD.: 1 NOV Bl - 30 APR 82 ICE SlHULATlON

TOTI\.. TI1ICK~98 STRGE I WRTRNA -t !:EVIL CfY'JY~. 2002 T1HE H(ST~Y

• - - - - - a.1.&t COtt'01DIf CASE E-VI FLOWS. (NFLOW-HATCHJNG
~-E£RiCO ~INT VE~l~E2 LEVEL D.C. INTAKE. 9 FT. ORAWOOWN

REFERENCE RUN NO. .e102ENU CIIIC........- ... __ I l...l~
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RIVER MILE 115.50
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RIVER MILE 123.50
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HEAD OF SLOUGH SA CUEST) R..A5KR POWER RUT~1TY
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roT~ THIO(l£85 STAlE I WATANA ... ~VIL C~YON. 2002 TI HE l·tI STOOV
• - - - - - &..lJlIH COtt'OtCNT CASE E-YI FLOWS. INFLOW-I1ATCHlt-(}

KlRlA-EIRiCO .JJINf VENT~E2 LEVEL D.C. INTRKE. 9 FT. DRRWDOWN
REFERENCE RUN t-lJ. I' 8102ENU COtI_. IU........ - -I ".1'"



j J 1 J 1 --, I I 1 J I j

590
,.. ~THRESHOLD ELEV.t-
~ 585

----,--i
a'i 58)
J
IIJ. ui 616
:1:

570

16
....
t-

~ 12

m
~ B
u....
J:
t- 4
UJ
u....

../ '. -\ A0

IS.
~U" -""\ ~t-i 3 ......, ,............. r-'
:I: 2 \ J
~l':ll

r-- ,...--,

1-- 0 \ J '- r f-I

CD ~VE"BfIt CECEIftft ..JfNJMl FfllRlMtY ttFlR01 APRIL

U~l 1982

HEAD OF SLOUGH SA (EAST) A-ASKA POWER AUlHCfU TV

RIVER MILE 127.10
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I 5lfi I TNA RIVER
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HEAD OF SLOUGH 9 RASKA POWER RUTHllil n
IlJiIntll I'All..ECT I
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RIVER MILE 1 129.30 SUSITNA RIVER
It! THI~99 L.£GfNO. HEATt-ER PERIOD ,: 1 NOV 81 - 30 APR 82 ICE SIMULATION

TOl'l\. THICKte58 STAG:: I IoJATANA + CEVIL CR-Jv(J>J. '2002 TIHE H1STmv
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SIDE CHANNEL U/S OF SLOUGH 9 ALASKA POWER AUTHORITV

RIVER MILE 130.60
lUIUNI fIAO..ECf I

: SUS) TNA RII/ER
Ice floilO<Nt:85 LtDE:NO. WEATHER PERIOD , 1 NOV 81 - 30 APR BZ lCE SIHUUHION

TOTAL lH1CK~S8 STRGE I WATANA + [EVIL Uf\lY(t.I. 2002 TIME HISIMY
- . • . . . a.LJ8H COI'IPOto.£NT CASE E-VI FLDhS. INFLOW-MATCHING

~lA-£EJl6CO ..DINT ~EN1~E2 LEVEL D.C. INTAKE. 9 FT. DRAWOOWN
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let 1l11CKNUS L£GE:ND.

---TOT~ THIDU,ESS
• - - - - - SLl.e1 t01'lPOJoENf

SIDE CHANNEL U/5 OF ~TH JULV CREEK
RIVER MILE : 131 .80
WEATHER PERIOD ' 1 NOV 81 - 30 APR 62
STAGE I WATANA + DEVIL CANvON. 2002
CRSE E-VI FLn~S. INFLO~-MRTCHJNG
2 LEVEL D.C. INTAKE. 9 FT. DRAWDOWN
REFERENCE RUN NJ. " 8102ENU

ALASKA POWER AUTHORITY
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I~n 1982

HEAD OF SLOUGH 9A ALA6KA POWER AUTHORITY

RIVER MILE 133.70
_11llA I'RI.£Cl I

I 5L5JTNR RIVER
la T1"IJCKNt8S L.~D. HEATHER PERIOD : 1 NOV 61 - 30 APR ez ICE S]HULAT1ON

TOTAL THIOCt.£S8 STRGE I WRTANA .. [EVIL C~YCl\l. 2002 TIME HIST~Y
- - - - • - SL. U!lH CI»lPOIII!Nf C~SE E-VI FLOWS. INFLOW~MATOH1NO

KRlR-E~ JlINT VENT~E. Z LEVEL D.C. INTAKE. 9 FT. ORRWOOWN
REFERENCE RUN II,(J. I BI02ENU IINI_.......c. jlo __1 1••lq
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IBeL 1982

SIDE CHANNEL U/S OF SLOUGH 10 ALA5KA POWER AUTHORITY

RIVER MILE 134.30
lieIMl I'IIiQ,£CI I

: SUSJTNA RIVER
ICE THIOOIE8S L[()[NOI WEATHER PERIOD : I NOV 81 - 30 APR 82 ICE 51t1ULRTlDN

TOTAL. THICK~S8 STArE t WRTANA + [EVIL C~Y(),j. 2002 TtHE H[STffiV
• - - - •• lLLIIH COHPOIleNT CRSE E-VI FLOWS. INFLOW-MRTCHINO

I-MlA-£BR5CQ .Jl!NT VENTlItE2 LEVEL O.C. INTAKE. 9 FT. QRRWDDWN
REFERENCE RUN NJ. I BI02ENU CIII_.......... Ir· - -I ''-.141
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SIDE CHANNEL 0/5 OF SLOUGH 11 A..A5KA POWER AUTttCAITV

RIVER MILE 135.30
QinlA MQ..ECr I

I susJTNA R1YER
ICE TtiI()(t./£89 LEOOIO, WEATHER PERIOD : 1 NOV 81 - 30 APR ez ICE SIMULATlDN

TOTFt.. TH1CK~SS BTACE I WATANA + [EVIL C~Y(l.J, 2002 TIME H[STOOY
•• - - - - 8.UlII-l CDttPO~NT CASE E-VI FLOWS. lNFLOW-HATCHINO

I-MlA-lBAiSCO J:HtlT 'lENllflE2 LEVEL D.C. INTAKE. 9 FT. QRRWODWN
REFERENCE RUN ~. t B102ENU ,..,_. ou._ ..---t IWl.UZ
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HEAD OF SLOUGH 11 FLR5KA POWER ALrrHm ITV

RIVER MILE 136.50
aBITWlI'iiO..EC'f I

I SLGlTNA RIVER
let THICKNESS LLO[ND. HEATHER PERIOD , 1 NOV 61 - 30 APR 8Z lCE SII1ULATlON

r014-. THICKt.ESS STAGE I WAH~NA ... (£VIL C~y().J. 2002 TIME HtST~Y
•• - - - - SLUIlH CDI't~t£Nf C~SE E-Vl FLOWS. INFLOW-HATCHING

tIlRZA-EBA6CQ .Jllm YEtn~E2 LEVEL D.C. INTAKE. 9 FT. ORRWOOWN
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HEAD OF SLOUGH 17 RA5KA flOWER AUTHDU TY

RIVER MILE 139.30
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HEAD OF SLOUGH 20 A..R5t<A POWER AUTHCRITY

RIVER MILE 140.50 ",nil MU.tf I
1 5USl TNA Rl VER

ICE THI~E9S L[Q[NO. HEATHER PERIOD • I ~ 81 - 30 RPR az ICE SJt1ULRTlON
TOT~ 'rHICK~SS STACE I HRTANA + [EVIL ~y~. 2002 llHE HISTOOY

• - - - • - LU8t-t CQrlf'O~NT CASE E-Vl FLOWS. INFLOW-HATCHINO
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SLOUGH 21 (ENTRANCE AS) R..R5KA POWER RUTHmITY

RIVER MILE 141 .80
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ICE 111IC»o1[SS UO[..O. WERTHER PERIOD : 1 NOV 81 - 30 APR ez leE 51 HULAT JON

TOTI\.. TI1ICI(I>e:55 STAGE I WATANA ~ DEVIL CANYON. 2002 TIME H[ST~Y
• - - - • - St.U8I1 CD"PO~NT CASE E-V[ FLO~S. INFLOW-MATCHING
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HEAD OF SLOUGH 21 FLRSKA POWER AUlHml TV

RIVER MILE 142.20 IIIl"'*I 1'Illl...£C1 I
: SUSITNA RIVER

IC~ Tt11 CKNe:&S Lf£lfNO. WEATHER PERIOD ' 1 NOV 81 - 30 APR 82 ICE SlHULmJON
TOTAl.. THICKICSS STAGE I WRTANA + [EVIL C~y~. 2002 TIME H[SH~Y

• - - - - - 1lLLl!lH COl'IPOh£NT CASE E-Vr FLO~S. INFLO~-HATCHINO HARZA-EBASCO JOI~r ~NTURE2 LEVEL D.C. INTAKE. 9 FT. DRRWDOWN
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HEAD OF SLOUGH 22 Fl..R5KA POWER. AUTtm I TV

RIVER MILE 144.80
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11% nilO<NE88 LWENO. WEATHER PERIOD : 1 NOV 81 - 30 APR 82 ICE SH1ULATlON

TDTJL THICKt.Ese STAGE I WAlANA + [EVIL ~YCf\l. 2002 TII1E HISTOOY
• - • - • - LUlIH ClJttl'OteNT CR5E E-VI FLOWS. INFLOW-HATCHINO

tfIUA-EBiSCO ..JllHT VENTLAE.2 LEVEL D.C. INTAKE. 9 FT. ORAWOOHN
REFERENCE RUN NJ. & BI02ENU -_......... I" - -I 118.''-
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EXHIBIT 9

EXHIBIT 9

COMPARISONS OF RIVER ICE SIMULATIONS FOR STAGED

CONSTRUCTION, STAGE 1 AND LICENSE APPLICATION PROJECT,

PROJECTED ENERGY DEMANDS FOR 2001.



SUSITNA HYDROELECTRIC PROJECT
MAXIMUM SIMULATED RIVER STAGES

WATANA ONLY: 2001 ENERGY DEMAND
FLOW CASE E-VI FLOWS, INFLOW-MATCHING

WINTER 1981-82

STAGE 1

.....

Slough or
Side Channel

WhiskeI'S
Gash Cr'eek
6A
8
MSII
MSII
Curry
Moose
8A,West
8A East:
9
9 u/s
4th July
9A
10 uls
11 dIs
11
17
20
21 (A6)
21
22

River Mile

101.5
112.0
112.3
114.1
115.5
115.9
120.0
123.5
126.1
127.1
129.3
130.6
131.8
133.7
134.3
135.3
136.5
139.3
140.5
141.8
142.2
144.8

Threshold
Elevation

367
453

(Upland)
476 '
482
487

(Upland)
548
573
582
604
617
626
651
657
667
687

(Upland)
730
747
755
788

Stage 1
Simulated
Natural

Conditions

/
368

1455
457
472

1484 1
486
523

/5491
571
583
606
620
629
651
657
670
683

Stage 1
FERC

License
Concept

_1

371
1458

460

I :~~I490
524
552
575
585
607
621
633
654
660
668
684
715
729
747
754
787

Stage 1
Staged

Construction
Concept

/
371

1
458
460

I :~~l494
528
555
574
584
607
622
634
658
665
675
688
715
729
747
753
787

.-

Ice Front Starting Date
Maximum Ice Front Extent (River Mile)
Melt-out Date

NOTES:

12-28
134
3-23

12-12
137
4-12

1 Indicates locations wher. max~mum river stage equals or exceeds a known
slough threshold elevation.

2. All river stages in feet.

42188312
850507

3



SUSITNA HYDROELECTRIC PROJECT
MAXIMUM SIMULATED TOTAL ICE THICKNESS

WATANA ONLY: 2001 ENERGY DEMAND
FLOW CASE E-VI FLOWS, INFLOW-MATCHING

WINTER 1981-82

STAGE 1
.-

Stage 1 Stage 1
FERC Staged- Slough or Threshold License Construction

Side Channel River Mile Elevation Concept Concept

,..., Whiskers 101.5 367 3 3
Gash Creek 112.0 453 2 3
6A 112.3 (Upland) 2 3
8 114.1 476 2 3
MSII 115.5 482 3 5
MSII 115.9 487 3 9
Curry 120.0 (Upland) 4 9
M.oose 123.5 548 4 7
8A West 126.1 573 2 3
8A East 127.1 582 2 2- 9 129.3 604 2 3
9 uls 130.6 617 2 4
4th July 131.8 626 3 4
9A 133.7 651 2 8
10 uls 134.3 657 2 9
11 dis 135.3 667 7
11 136.5 687 3
17 139.3 (Upland)
2:0 140.5 730
2:1 (A6) 141.8 747
2:1 142.2 755
2:2 144.8 788

,...

42188312
850507

4
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,... EXHIBIT 1 0

EXHIBIT 10

COMPARISONS OF RIVER ICE SIMULATIONS FOR STAGED

CONSTRUCTION, STAGE 2 AND LICENSE APPLICATION PROJECT,

PROJECTED ENERGY DEMANDS FOR 2002.



SUSITNA HYDROELECTRIC PROJECT
MAXIMUM SIMULATED RIVER STAGES

WINTER 1981-82
FLOW CASE E-VI, INFLOW-MATCHING

2002 ENERGY DEMANDS

STAGE 2

Slough or
Side Channel

Whiskers
Gash Creek
6A
8
MSII
MSII
Curry
Moose
8A West:
8A East:
9
9 uls
4th July
9A
10 uls
11 dis
11
17
20
21 (A6)
21
22

'River Mile

101.5
112.0
112.3
114.1
115.5
115.9
120.0
123.5
126.1
127.1
129.3
130.6
131.8
133.7
134.3
135.3
136.5
139.3
140.5
141.8
142.2
144.8

Threshold
Elevation

367
453

(Upland)
476
482
487

(Upland)
548
573
582
604
617
626
651
657
667
687

(Upland)
730
747
755
788

Simulated
Natural

Conditions

1

368

1455
457
472

14841
486
523

15491
571
583
606
620
629
651
657
670
683

Stage 2
FERC

License
Concept

1

369

1456
459
476
485
488
520

1548 1
571
581
601
616

/ 627
1

649
655

1667 1
682
714
728
746
752
785

Stage 2
Staged

Construction
Concept

1

370

1459
461
476
487
490
522
553
573
584
606
619
630
649
655

1
667

1
682
714
728
746
752
785

LRX-3 Ice Front Starting Date
Maximu~~ Ice Front Extent (River Mile)
Melt-out Date

NOTES:

12-30
126
3-19

12-29
133
4-1

1. Indicates locations where mb .• 1mum river stage equals or exceeds a known
slough threshold elevation.

2. All river stages in feet.

42188312
850507

1
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42188312
850507
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EXHIBIT 11

EXHIBIT 11

COMPARISONS OF SUSITNA RIVER STREAMFLOWS AT GOLD CREEK

FOR NATURAL CONDITIONS FOR LICENSE APPLICATION PROJECT

AND STAGED CONSTRUCTION CONCEPT FOR 1996 ENERGY DEMANDS

(STAGE 1)

a. 9.1% exceedance level flows

b. 50% exceedance level flows

c. 6% exceedance level flows
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NOTES:

1. HYDROLOGICAL DATA
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STAGE 1

3. PROJECTED ENERGY
DEMANDS FOR 1998
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EXHIBIT 12

EXHIBIT 12

COMPARISONS OF SUSITNA RIVER STREAMFLOWS AT GOLD CREEK

FOR NATURAL CONDITIONS FOR LICENSE APPLICATION PROJECT

AND STAGED CONSTRUCTION CONCEPT FOR 2001 ENERGY DEMANDS

(STAGE 1)

a. 97% exceedance level flows

b. 50% exceedance level flows

c. 6% exceedance level flows
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.- EXHIBIT 13

-

b. 50% exceedance level flows

EXHIBIT 13

,. 97% ~xceedance level flows

6% exceedance level flowsc.

COMPARISONS OF SUSITNA RIVER STREAMFLOWS AT GOLD CREEK

FOR NATURAL CONDITIONS FOR STAGED CONSTRUCTION CONCEPT

FOR 2002 ENERGY DEMANDS (STAGE 2)



] ~) ] 1 ---)---1 1 1 I i J 1 i 1

THOUSANDS

NOTES:

1. HYDROLOGICAL DATA
FROM PERIOD 1950-1983

2. STAGED CONSTRUCTION
STAGE 2

3. PROJECTED ENE~GY

DEMANDS FOR 2002

4. E-VI FLOW REQUIREMENTS

LEGEND

6% EXCEEDENCE FLOWS

50% EXCEEDENCE FLOWS

97% EXCEEDENCE FLOWS

"

,..., ......, ... ..
I ..

I ', '
I '
I ', '
I "

. I ,, ,. ,""
I \, \

\, \, \, ,
-==,------------ / ...... --------_. ,-- '\ ~... ~.... r---------../ " '

---~ ...- " , ... '._==:;_.... ~-_--' ...-_J " ... _..;:.---.....--- , " ------J --

40

12)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT

MonLrl

NOV DEC
AlASKA POM,. AtmtORITy

IlJ61lNA__lfCllIIC NO.JCl

8UIITNA RIVER 8TREAMFLOW8
EXCEEDED .".'0" AND 87"

OF THE TIME AT GOLD CREEK

-"·-1.-_..-.. --
~·"·I'" 1---



1 1 j 1 1 I 1 1 J J J 1 . i j

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Month

AlAIII(A POWER AUTHOfIITY
__ tn'DIlllflfCrNC PNJJEcr

SUIITHA RIVER STREAMFLOW'
EXCEIDED

I'll. OF THE TIMI!
AT GOLD CREEK

~.:!".z:el-.
-......1- \--

NOTES:

1. HYDROLOGICAL DATA
FROM PERIOD 1950-1983

2. STAGED CONSTRUCTION
STAGE 2

3. PROJECTED ENERGY
DEMANDS FOR 2002

4. E-VI FLOW REQUIREMENTS

5. DEVIL CANYON DRAWDOWN
Of 50 FEET

LEGEND

NATURAL CONDITION

FLOWS FOR LICENSE
APPLICATION PROJECT

FLOWS FOR STAGED
CONSTRUCTION
STAGE 2

,.,.--

-~­..~ -,

".­,
I,
I

, .. ... ",.

MAXIMUM fLOW=35.000 ets

----\,
\ ---~

- - - ~- - - - - - ---~.--~--_0:_-_-:-.._.--

, ,

(3

5

10

15

20

THOUSANDS
25

s

c
f

n

D

a
r

9
e

s
c
h



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

THOUSANDS

SEP OCT NOV DEC

MAXIMUM=35.000 cts

AlAIIIlA POWER AuntORITY

_lMlAOEUC'JlIC PIIO'-:C'

aUalTHA R·IVE" a'fIlEAU,Lowa
EXCEEDED

50'& 01' THE TIUE
AT GOLD CIlEEK

~I_.

---..--1.... I-~

NOTES:

1. HYDROLOGICAL DATA
FROM PERIOD 1950-1983

2. STAGED CONSTRUCTION"
STAGE 2

3. PROJECTED ENER~Y

DEMANDS FOR 2002

4. E-VI FLOW REQUIREMENTS

5. DEVIL CANYON ORA WDOWN
OF 50 FEET

LEGEND

NATURAL CONDITION

FLOWS FOR LICENSE
APPLICATION PROJECT

FLOWS FOR STAGED
CONSTRUCTION
STAGE 2

.. -- ...

----- ~

",

----

AUG

Monlh

\ ,
\ . ,- - -- -- --~'-""::--;.-:..~~-.~~ -

JAN FEB MAR APR MAY JUN JUL

o

5

10

15

20

25

30

n

c
f
s

e
9

a
r

s
c
h

D



j ----I J 1 1 J 1 ) 1 1 » 1

NOTES:

1. HYDROLOGICAL DATA
FROM PERIOD 1950-1983

2. STAGED CONSTRUCTION
STAGE 2

3. PROJECTED ENERGY
DEMANDS FOR 2002

4. E-VI FLOW REQUIREMENTS

5. DEVIL CANYON DRAWDOWN
OF 50 FEET

LEGEND

NATURAL CONDITION

FLOWS FOR LICENSE
APPLICATION PROJECT

FLOWS FOR STAGED
CONSTRUCTION

---~-

·;i:;::::;:;:':·:-'>·'·

/ ~~, ,
I,'

I I.- _/ "
I /,, ,
I ", I

I :
I I

I :
I I

. I "
/ \ I I

J ~ .. , , I

________ d '.... I
- - - - - ", ,-:. .. I------ "-- ~",,-__ _ ______ I ..?- - --- --"

o

10

20

30

40

50

THOUSANDS
60

n

s

c
f

a
r

9
e

s
c
h

D

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Monlh

AlAI!IKA POWER AUllIOfllTl'
_ ... NYIlAOflEC'1IC .-o~C'

aualTH" RIVER aTREAMFLOW.
RXCREDED

." OF THE TIME
AT GOLD ClIEl!K

~;..~I_.
--....-.-.1.... ,--



EXHIBIT 14

EXHIBIT 14

COMPARISONS OF SUSITNA RIVER STREAMFLOWS AT GOLD CREEK

FOR NATURAL CONDITIONS FOR STAGED CONSTRUCTION CONCEPT

FOR 2007 ENERGY DEMANDS (STAGE 2)

a. 97% exceedance level flows·

. b. 50% exceedance level flows

c. 6% exceedance level flows
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EXHIBIT 15

EXHIBIT 15

COMPARI SONS OF SUSITNA RIVER STREAMl?LOWS AT GOLD CREEK

FOR NATURAL CONDITIONS FOR LICENSE APPLICATION PROJECT

AND STAGED CONSTRUCTION CONCEPT FOR 2008 ENERGY DEMANDS

(Stage 3)

a. 97% exceedance level flows

b. 50% exceedance level flows

c. 6% exceedance level flows
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EXHIBIT 16

EXHIBIT 16

COMPARISONS OF SUSITNA RIVER STREAMFLOWS AT GOLD CREEK

FOR NATURAL CONDITIONS FOR LICENSE APPLICATION PROJECT

AND STAGED CONSTRUCTION CONCEPT FOR 2020 ENERGY DEMANDS

(STAGE 3)

a. 97% exceedance level flows

b. 50% exceedance level flows

c. 6% exceedance level flows
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EXHIBIT 17

EXHIBIT 17

COMPARISONS OF SUSITNA RIVER STREAMFLOWS

AT GOLD CREEK FOR NATURAL CONDITIONS,

FOR THE LICENSE APPLICATION PROJECT

AND FOR STAGED CONSTRUCTION FOR
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EXHIBIT 18

EXHIBIT 18

COMPARISONS OF SUSITNA RIVER STREAMFLOWS

AT GOLD CREEK FOR NATURAL CONDITIONS t

FOR THE LICENSE APPLICATION PROJECI

AND FOR STAGED CONSTRUCTION FOR

.PROJECTED ENERGY DEMANDS FOR 2002 FOR

HYDROLOGICAL CONDITIONS FOR:

a. 1964
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