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1 - INTRODUCTION

This transmittal contains the summary tables outiining the results
and conclusions of the Susitna Basin Development studies. These
tabies ww1} appear in the subtask 6.05 Development Selection Report.

The appendix contains the results of the system generation plan
0GP5 analyses incorporating the recentiy developed "upper Timit"
1981 Susitna Bas1n Cost Estxmates, |

vPiease nots 1hat &11 tne mater131 aresented here is prelxmwnany |

and is still undergoing internal review.
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TABLE - 1

SALIENT FEATURES OF GENERATION PLANNING PROGRAMS

Program/ Load Generation Production

o Optimization '»Qeltabiiity » Avai]abllrty and
Developer Modeling . Modeling Available g Cr:teruon - Simulation ~Cost/Run o
GENOP/ Done by two Done by one yes LOLP or Deterministic or  $500 to validate
~ Westinghouse external. external ' % reserve Modified Booth - Learning Cuswe
' programs program | Baleriaux ~ Costs
$300 - $80!$?nn
- PROMOD/EMA. Done by one “Done by one no LOLP or Modified 8ooth - $2,500 to validate
B external external % reserve Baleriaux | on TYMSHARE
program program | | Learning Curve
Costs
$300 - $50Q/run
- 0GP/GE Done by one Done by one yes - LOLP or  Deterministic or  AAI validated
a8 | external _ - external % reserve Stochastic Columbia & Buffalo
program - program | Experienced
o | Personnel

$50 - $80G/run
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TABLE 2

LOAD AND ENERGY FORECASTS* ALASKA RAILBELT AREA

Low Forecast

YEAR | W GHN

1980 BASE 514 2,789
1985 578 3,158
1990 641 3,503
1995 797 . 4,351
2000 952 5,198
2005 1,047 5,707
2010 1,141 6,215

Mid Forecast

) GWh
514 2,789
650 3,565
735 4,032
944 5,171
1,173 6,413
1,379 7,526
1,635 8,938

High Forecast

MW _ _GWh
514 2,789
695 3,859
- 920 5,085
1,29¢ 7,119
1,669 9,153
2,287 12,543
2,209 15,933

* Derived from the Woodward-Clyde Consultants submittal of September 23,

1980, adjusted to eliminate industrial self-su

the military sector.

pplied and two-thirds of



TABLE . 2

ANNUAL FIXED CARRYING CHARGES
USED_IN GEN ON PLANNING MODEL

; Project Life/Type TR
30-Year 35-Year 50-Year ~ 20-Year
Thermal Thermal Hydro Thermal

% (%) (%) (%)
ECONOMIC PARAMETERS (0%-3%) - -

Cost of Money 3.00 - 3.00

3.00 3.00
Amortization 2.10 1.65 0.89 3.72
Insurance 0.25 0.25 0.10 .25
TOTALS 5.35 T.90 3.95 6.97
FINANCIAL PARAMETERS (7%-10%) |
~ Non-exempt | |

Cost of Money 10.00 - 10.00 10.00 10.00
Amortization 0.61 0.37 . 0.09 1.75
Insurance 0.25 0.25 0.10 0.25
TOTALS T10.86 10.62 1018 12,00
Tax-exempt

Cost of Money 8.00 8.00 8.00 8.00
Amortization - 0.88 0.58 0.17 o 2.19
Insurance 0.25 0.25 0.10 0.25
TOTALS | | 9.13 B.83 , 10.%44



TABLE . &4

'FUEL PRICES AND ESCALATION RATES

Natural Gas

+ — e e

Base Period {January 1980)

Prices ($/million Btu)

Market Prices | - $1.05
Shadow (Opportunity) Values 2.00

Real Escalation Rates (Pgrcentage
Change Compounded Annually)

1980 - 1985 | 1.79%
1986 - 1990 6.20
1991 - 1995 3.99
Composite (average) 1980 - 1995 3.98
1996 - 2005 3.98
2006 - 2010 | 0

Coal

$1.15
1.15

9.56%
2.35

- -2.87

2.93
2.93

Distillate

$4.00
4.06

3.38%
3,09
4.27
3.58
3.58




TABLE 5 .

SUMMARY OF ECONOMIC AND FINANCIAL PARAMETERS FOR GENERATION PLANNING

1 - Base Period (January 1980)

Energy Prices {$/million Btu)
1.1 - Natural Gas

1.2 - Coal . .

1.3 - Distiliate

Analysis

Generation Plannin
Economic* T Financialx
2.00 2.00  ©
1.15 - 1.15
4.00 4.00

7

2 - Gemeral Price Inflation Per Year (%) not applicable

3 - Discount & Interest Rates Per Year (%)

3.1 - Real Discount Rate

3.2 - Nominal Interest Rate
(Non-exempt Case)

3.3 - Nominal Interest Rate
(Tax-exempt Case)

4 - Non-energy Cost Escalation
Per Year (%)

5 - Energy Price Escalation Per Year (
5.1 - Natural Gas

1980 - 2005
2006 - 2010

5.2 - Coal
| 1980 - 2005
: 2006 - 2010
5.3 - Distillate
1980 -~ 2005
2006 - 2010

6 - Economic Life (Years)
6.1 - Large Steam Turbine

6.2 - Small Steam Turbine
6.3 - Hydro

5.4 - Diesel and Gas Turbwne
| (Gas-fired) |

6.5 - Gas Turbine (0il1-fired)

7 - Amortization Period (Years)
7.1 - Steam '
7.2 - Hydroo '
7.3 - Diesel and Gas Turbine
(Gas~fired) o
7.4 - Gas Turbine (0il-fired)

* Nn*q

o

)

o

3

not applicable
not applicable

N o)
(o8]

OwWw O Ow
[ ] * L]
3 Y
0o w

30
35
50
30

20

not applicab?e,'

not applicable
not applicable

not applicable

not appTwcab]e
10

8

11.26
7.00

10.14

1 7.00

10.83

-7.00

not applicable

- not applicable
not applicable

not applicable
not applicable
30
50
30
20

ota that economic and f1nanc1a1 parameters apply to real dollar and
escalated dol1ar anaTyses respect1ve1y

.




; | TABLE &  TEN YEAR BASE GENERATION PLAN MID LOAD FORECAST

| SYSTEM (MW)  TOTAL--
YEAR MU MW NG OIL OIL CAPABILITY

o _ Committed . Retired COAL G &7 DIESEL CC HY  (MW)
1980 - - 54 470 168 65 141 49 947%
1981 - - 54 470 168 65 141 49 947
1982 60 CC - 54 470 168 65 201 49 1007
1983 - - 54 470 168 65 201 49 1007
1984 - - 54 470 168 65 201 49 1007
1985 - 14 (NGGT) 54 456 168 65 201 49 993
1986 - . 50 456 168 65 201 49 993
1087 - 4 (Coal) 50 456 168 65 201 49 989
1988 95 HY . 50 456 168 65 201 144 1084
1989 - 5 (Coal) 45 456 168 65 201 144 1078
1990 . - 45 456 168 65 200 144 1079

*This ‘F':gure.s varies shght]_y from the 943.6 MW reported due to
internal computer rounding.




TABLE 7

i 4 %

MeDium
SUMMARY OF BASE GENERATION PLANS - MHI LOAD FORECAST - IZOOMW SUSITNA ALTERNAW?ES

W-—--s

_---_‘_--‘—

SUSITNA ALTERNATIVES

~ i
W/DC W/DE “HOC/VEE WoC/ce W?yu,ﬂé‘t“ >
2\ :2E 3% | §
PARAMETER / 30B 1.D.# L5Y9 L8J9 L601 LEB3
1990 MW 1079 MW 079 M0 1079 M0 1079 M4 | 1079 M
1990-2010 THERMAL ADDS:
Coal (MW) 200 300 300 30 200
NGGT (MW) 300 225 450 525 450
Diesels (MW) 0 0 20 220 30
TOTAL 500 MM 525 MW 770 MW 1045 MW 680 MM
RETIREMENTS (¥:¢) (734) (734) (734) (734) £732)
HYDRO ADDS: - - 1/92 W400 - | |
MONTH/YEAR NAME M 1/95 + Dam  6/93 WA00  6/93 HDCA00 6/93 HDCA00  6/93 WA00
1/67 WAO0 1796 W00  1/96 HDCA00 1/96 HDCAOO  1/96 W4QO
© 1/02 DC400  1/0C DCA00  1/00 VEE400 1/00 CC500  1/Q0 T380
TOTAL FIRM* (2010) 1997 My 2023 M 2230 MM 2690 MH 2038 MH
$ x 106 (808) e ‘
10 Vear PW $ 873.7 $ 873.7 $ 873.7 $ 873.7 $ 873.7
20 Year PM 2509.4 2360.6 2487.8 2624.5 2591 .0
 TOTAL © $3383.1 $3234.3 $3361.5  $3273.2 $3464.7.
LONG TERM (2040) PW $6028 $5851 $6372 36209

$6528

*In Peak Month (De(:ember)

pk TWo JruvmeJ $C‘&9Mﬁ
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TABLE 63-‘

a5

SUSITNA BAJIN FYDROELFCTRIC ALTERNATIVES

Description

£ 0 N b

G PN b=

N b

B PO PN peet

W RS

Watana Low Dam
Raise Watana Dam

- Add Capacity

Devil Canyon Dam

- High Watana Dam

Add powerhouse capacity
Devil Canyon Dam

Watana ngh Dam
Devil Canyon Dam

High Devil Canyon Dam
Vee Dam

Watana High Dam
Add powerhouse capacity

Add tunnel capacity

Chakachamna
Keetna
Snow

Construct1on
On-line Period

Month/Year (Yrs)
1/92 8
1/95 3
1/67 3
1/02 7
6/93 9
1/96 3
1/00 7
6/93 9
1/00 7
1794 8
1/00 7

6/93 9
1/96 -3
1/00 5
1/93 10
1/97 8
6

1/02

!
! N

Peak Month -

Total Cost* Installed Fimm

Million 1980% Cagacttx, _Capacity
1774 400 MW 206 My
376 o 194 My

136 400 MW 400 MW

999 | 400 MW 352 MW
TOTAL TZ200 MW 1152 ¥

, !

- 1984 400 MW 400 M9
157 400 MW 400 MW

999 40') MW 352 MW
TOTAL 1265 MW - 1152 MW

1984 400 MW 400 MM
999 : 400 MW 337 MW
TOTAL ~800 MW 737 WY

1570 400 MW 351 MW
1177 400 MW 315 MW
TOTAL ~ 800 MW 666 MW

1384 400 MW 400 MW
157 400 MW 400 MW
1S3 380 M 194179 MW
TOTAL 1180 W T MW

Qqq.

1201 500 MW 500 MW
463 120 MW 77 MW
223 - 50 MW 22 MW
TOTAL 670 MW 509 MW

*Indludesrlnterest buring;ConStruction (1DC)

A% Te lwme\ s&eﬁe

35
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TABLE 9 SUMMARY OF GENERATION PLANS - MID LOAU FORECAST - 8GO MNAALTERNATIVES

SUSITNA ALTERNATIVES

WE0D HDC800 Wi00/DCA00 - HDC/Yee
PARAMETERS / J0B 1.D.# | " LW7 LEO7 LCKS _LB25
1990 MW 1079 M4 1079 MM 1079 MW 1079 #W
1990-2010 THERMAL ADDS: - | \
Coal (M) 500 500 200 400
NGGT (MW) L 450 450 525 450
Diesels (MW) - 30 50 - _68
TOTAL 950 M 980 MH 775 MW 910 MM
RETIREMENTS (M) | | (734) (734) (734) (738)
HYDRO ADDS: B | - .
MONTH/YEAR NAME M ~ 6/93 W400 6/93 HDC40D  6/93 WAGO 1/94 HDC 400
1/96 W00 1/96 HDC400  1/00 DC4OO  1/00 VEE 400
TOTAL FIRM* M (2010) 2095 MW 2125 MW 1858 MW 1921 MW
$ x 165 (8os) | o
10 year PW $ 873.7 $ 873.7 § 873.7 $ 8713.7
20 year PH 2765.1 2628.0 2349.6 26245
TOTAL $ 3638.8 $ 3501.7 $ 3223.3 $ 3498.2
LONG TERM (2040) PW $ 6955 $ 6715 $ 5891 $ 6620

* In peak month - December
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SUMMARY OF _BASE GENERATION PLANS - MHD LOAD FORECAST

N

audhf!‘ B

£ pun-
THERMAL - THERMAL
” AND
| | RENEWS  NO RENEWS  OTHER HYDRO
PARAMETER / JOB 1.D.# LME3 LMEL LFL7
1990 MW 1079 MW 1079 MW 1079 MW
1990-2010 THERMAL ADDS: 456 RN** |
 Coal (MW) 900 900 700
NGGT {MH) 150 600 300
Diesels (MW) 40 .50 10
TOTAL 1546 M{ 1550 MW 1010 MH
RETIREMENTS (MH) (734) (734) (734)
HYDRO ADDS: 1/93 Chaka 500 Cudda  —
MONTH/YEAR MAME MW - - 1/97 Keetna 120.  iceelna —
| 1/02 Snow 50
TOTAL FIRM* M (2010) 1891 MW. 1895 MW 1954 MW
$ x 105 (803) | |
10 Year PY $ 873.7  §$ 873.7 $ 873.7
20 Year PH 3308.3 3319.4  2802.2
© TOTAL $4182.0  $4193.1  $3675.9
LONG TERM (2040) PH . $8133 $7038

$8109

J\ n

*In Peak Month (December)
**RN -~ renews
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TABLE 1 SUMMARY OF SUSITNA GENERATfCN PLANS - HIGH LOAD FORECAST

SUSITNA ALTERNATIVES

$11,037

| 3AE ADC/VEE HOC/VEE/CC ‘
PARAMETER / J0B 1.D.# LA73 LBYV3 LBY] LBV7
1990 MW (+100 MW COAL) 1179 MW 1179 MK 1179 MW 1179 Mt
1990-2010 THERMAL ADDS:
Coal (MW) 400 1200 900 700
NGGT (MW) 750 750 675 450
Diesels (MW) - | 90 10 60
TOTAL 1650 MW 2040 MW 1585 MW 1210 M
RETIREMEATS (MW) (734) (734) (734) (734)
HYDRQ ADDS: | -
MONTH/YEAR NAME MM 6/93 WA0D §/93 HBCA0O 6/93 HDC400  6/93 WAOD
| 1/96 W400 1/96 HDCA400 1/96 HDCA00  1/96 W40D
1/00 DC400 1/00 VEE400 1/00 VEE400  1/00 DCADO
1/03 CC500  1/05 CCS00
TOTAL FiRi* M (2010) 3248 Md 3600 MH 3645 MW 3308 MW
$ » 105 (80$) N o
10 year PH $ 1060.5 $ 1060.5 $ 1060.5 $ 1060.5
20 year PW 1094.6 4462.4 4252.9 3946.3
TOTAL $ 5155.1 $ 5522.9 $ 5313.4 $ 5006.8
LONG TERM (2040) PW © $10,678 $11,719 $10,048

*In peak month - December
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SUMMARY OF SUSITNA GENERATION PLANS - LOW LOAD FORECAST

SUSITNA ALTERNATIVES

A

e F A et - v s P e et , - & - LT - i . ks "“ L ] a7y tomama T M g Ay, —.—;—“x
. $ N - H . ~ : B . - B

Wa00/DCa00 ({#Hhﬂuﬂ%:> HOCA00 Wa00 WAGOLTT « &
PARAMETER / JOB 1.D. # LCO7 CLG0 LBUL  LBK7 1609
1990 My 1079MM 1079MH 1079MW 1079MH 1079
1990-2010 THERMAL ADDS: o
Coal (MW) | - 100 400 200 —.
NGGT (MH) 150 225 300 300 375
Diesels (MW) 40 ~30 - - _80 - 20
TOTAL 190MH 355MH 700MW 580MM 395MM
RETIREMENTS {MW) (734) (734) (734) (734) (738)
HYDRO ADDS:
MONTH/YEAR NAME MW 6/93 WAQD 6/93 HDC400 6/93 HDCA0D  6/93 WACO  6/53 W400
| 1/02 DCA0O 1/02 VEE400 - ' 1/02 7380
TOTAL FIRM* (2010) 1272MW 1367MH 1396MW 132544 13198
$ x 106 (80%) | | o
10 year PH 3 744.1 $ 744.1 $ 744.1 $ 7441  $ 784.1
20 year PH 1835.8 1894.9 1961.6 2029.7 2048.5
CTOTAL $ 2579.9 $ 2639.0 $2705.7  $2773.8  $2792.6
LONG TERM (2040) PH $ 4350 $ 4557 $4852 $4940 $4997 1

A¥ Tup luwael scheme

*In'peak‘month - December

17
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TABLE 13 SUMMARY OF GENERATION PLANS - LOAD MANAGEMENT AND CONSERVATION

SUSITNA

THERMAL
- | B NO REN Wa0070800
PARAMETER / JOB I.D.# LBT? L787
1990 M 1079 M. 1079 MW
1990-2010 THERMAL ADDS:
Coal (M) 500 -
NGET (MW) 225 450
Diesels (M) 80 0
TOTAL 815 MW 500 MW
RETIREMENTS (M) (734) (734)
HYDRO ADDS: |
MONTH/YEAR NAME M - 1/97 WAoo
~1/05 DC400
TOTAL FIRM* MW 2010 1160 M 1582 MW
$ x 108 (80%) |
0 year PW § 721.9 § 721.9
20 year PW 2034.3 1556.0
. TOTAL § 2756.2 - § 2277.89
LONG TERM (2040) PW $ 4931 $ 3648

*In peak month - December
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TABLE ° 4. SUMMARY OF GENERATION PLANS - PROBABILISTIC LOAD FORECAST ]
. - ,’-j‘
THERMAL SUSITNA .
C | NO RENEWS ~3AE
~ PARAMETER / JOB I.D.#_ LOF3 L8TS
1900 M 1079 MW 1079 My
© 1990-2010 THERMAL ADDS: R
Coal (MW) 1100 200
NGGT (MW) 1575 1275
Diesels (Mw) i00 140
TOTAL 2775 MW 1615 MW
'RETIREMENTS (MW) (734) (734) |
HYDRO ADDS: /93 WA00 =
MONTH/YEAR NAME MW - 1/96 WA400
| 1/02 DCA00
" TOTAL FIRM* MW 2010 3120 MW 3112 MW
$ x 106 (80%) o |
- 10 year PW $ 873.7 $ 873.7
20 year PW 3353.6 2546.5
TOTAL | $4227.3 $3420.2 |
LONG TERM (2040) PW $8324 | $6292 .

*In peak month - December
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Input Variable
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TABLE 15 'INPUT PARAMETERS - INTEREST RATE SENSITIVITY

Interest Rates
5 Percent

“wAﬁHﬁalmF{xéB @af§yihg éHEFEES (%)

30 Year Thermal
20 Year Thermal
50 Year Hydro

Total Capital Cdstsu(s x'lOG)

250 MW Coal
75 MW NGGT
- 10 MW Diesel

1 - Watana 400
2 - Watana 400
3 - Devil Canyon 400

5.35%

6.97
3.99

$ 686
26
10

$ 1984
157
999

6.75%

8.27
5.58

- $ 727
26.3
10.3

$ 2175

161
1069

9 Percent

9.98%
11.20

- 9.37

$ 815
27
10.4

$ 2589
168
1224
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TABLE /6 SENSITIVITY ANALYSIS - INTEREST RATES |

THERMAL = : susmu\ 3 i

L ~ BASECASE SENSTTIVITY BASECASE SERSTIIVITY
PARAMETER / JOB I.D.#  LMEL LEAS LEB1 L8J9 LF85 LF8T’
ESCALATION/ - R |
INTEREST RATE 0% - 3% 0% - 5% 0% - 9% 0% - 3% 0% - 5% 0% - 9%
1990-2010 THERMAL ADDS: | o | |
Coal (M) 900 900 900 300 300 300 |
NGGT (MW) 600 600 600 225 225 225 |
Diesels (M4) 50 50 50 - - - -
TOTAL 1550 MW 1550 MW 1550 MW 525 Md 525 MW 525 Ml
RETIREMENTS (MW) (734) (734) (734) (734) (734) - (734)
HYDRO ADDS: |
MONTH/YEAR NAME MW - . - 6/93 WA00  6/93 WAOO  6/93 WAQOD
1/96 WAGD  1/96 WA00  1/96 WAQO
1/00 DC400  1/00 DCAOO  1/00 DC400
TOTAL FIRM* MW 2010 1895 M 1895M 1895 MW 2023 M 2023 M4 2023 M
$ x 100 (s0$) | | | ~ |
T0 Year PH $873.7 $791.1  $714.8 $ 873.7 $791.1  § 714.8
20 Year PW  3319.4 2441.7 1367.2  2360.6 1977.3  1469.2
TOTAL . 341931 $3232.8,  $2082.0 $3234.3  $2768.4 $2184.0

LONG TERM (2040) PW  $8133 35172 $2609 $5851 '$4226  $2691

*In Peak Month (December)



W||  | | © TABLE © .|7..  SENSITIVITY ANALYSIS - FUEL COSTS

, THERMAL . | SUSITNA - 3AE
SRR | BASECASE  SENSITIVITY  BASECASE — SERSITIVITY
J  PammeETER / 008 1.D.4 LMEL L1K7 L8J9 1533
f.l FUEL COST .($/MMBTU) - | ERREET
A Coal | $1.15 $0.92 $1.15 $0.92
C Natural Gas - $2.00  31.60 L $2.00 $1.60
! B | $4.00 $3.20 . $4.00 $3.20
1990-2010 THERMAL ADDS: | | S |
Coal (MW) | 900 - 800 300 0 . 100
NGGT (MM) | 600 675 225 375
Diesels (MW) - 50 70 | - 20
TOTAL 1550 Md 1545 MW 525 MW 495 MW
RETIREMENTS (MW) | (738) (738) (734) {734)
HYDRO ADDS: | - | ,
MONTH/YEAR NAME M - . 6/93 W400  6/93 WAQD
1/96 W00 1796 W400
| 1/00 DC400 1700 DC400
TOTAL FIRM* Md 2010 1895 MW 1890 MW 2023 M 1993 M
$ x 105 (80%) e e T
10 year PH $ 873.7 $ 716.5 $ 873.7 $ 716.5
20 year PW 3319.4 2850.0 2360.6 2145.2
| TOTAL $4163.1  $3596.5 | $3234.3 $2861.7

LONG TERM (2040) PW $8133  §7072 - $5851 $5260

* In Peak Month (December)

'NOTE: Semsitivity analysis performed using 0% escalation; 3% interest rate and the
midload forecast. o .
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TABLE : 18 SENSITIVITY ANALYSIS - FUEL COST ESCALATION
THERMAL SUSITNA - 3AE <
. BASECASE SENSTTIVITY BASECASE ~ SENSITIVITY -
PARAMETER / JOB I.D.# IMEL 547 L561 L8J9 L557 1563
FUEL COST ESCALATION RATES (%) o | |
Natural Gas 3.98% 0% 3.98% 3.98% 0% 3.98%
Coal 2.93% 0% 0% 2.93% 0% 0%
0l | 3.58% 0% 3.58% 3.58% 0% 3.58%
1990-2010 THERMAL ADDS: ; | -
Coal (M) - 900 - 1100 300 - 300
_ NGGT (M) | 600 1500 525 225 450 225
~ Diesels (MW) 50 10 10 - 30 -
TOTAL - 1550 MW 1510 MW 1635 MW 525 M 480 M 525 MW
RETIREMENTS (MH) o {738) (738) (734) (734) (734) {738)
" HYDRO ADDS: . S o
MONTH/YEAR NAME MW - - - 6/93 WA00  6/93 WAQO 6793 W400
o ‘ 1/96 WA00  1/96 W400 1/95 W400
1/00 DC400  1/00 DC40C 1700 DC400
~ TOTAL FIRM* MW 2010 1895 M4 1855 MW 1980 MM 2023 MW 1978 M4 2023
~$ x 100 (B0$) ~ | , | | o
| ”‘TﬁnyEFiﬁﬁ“l' $873.7 $721.8  $ 865.4 $ 873.7 $ 721.8 $ 865.4
20 year PW 3319.4 1835.0 2854.6 2360.6 1806.4 2307.1
- TomAL  $8193.1  $2556.8 $3720.0 $3234.3  $2528.2 $3172.5
| - 35851 $5586

VVLONG'TERM (2040);Pw $8133 34558 $6916

$£4357

* In Peak Month (December)

'J,‘NOTE. Sen51t1v1ty analys1s performed uSIng 0% esca]at1on 3% tnterest rate and the mvd ioad forecast.
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SENSITIVITY ANALYSIS - THERMAL PLANT RETIREMENT POLICY

I THERMAL

e s .
i P - .
’" i - _
1 1
" 13 ' 1
] ) .
.

 SUSITNA - 3AE
| | BASECASE  SENSITIVITY BASECASE  SENSITIVITY
PARAMETER / JOB 1.D.# LME1 L583 S L8J29 585
RETIREMENT POLICY (YRS.)
Coal-fired Steam 30 Yrs 45 Yrs 30 7rs 45 Yrs
Natural Gas GT - . 30 Yrs 45 Yrs 30 Yrs 45 Yrs
0il1 6T | 20 Yrs 30 Yrs 20 Yrs 30 Yrs
11990-2010 THERMAL ADDS: B ‘
Coal (MW) 900 1100 300 -
NGET (MW) 600 75 225 -
Diesels (MW) 50 - - -
o ToTAL 71550 MW 1175 MW 525 MW "0 MW
RETIREMENTS (M) (734) (290) (734) (290)
HYDRO ADDS: | | |
MONTH/YEAR NAME MW - - 6/93 WA400 6/93 W400
: . 1/96 W400 1/96 W400
| 1/00 DC400 1700 DC40D
TOTAL FIRM* MW 2010 1895 MW 1973 MW 2023 MW 1951 Md
$ x 100 (80%) | | -
10 year PHW $ 873.7 $ 873.7 $ 873.7 $ 873.7
20 year PW 3319.4 3318.3 2360.6 - 2382.7
TOTAL  $4193.1 $4192.0 $3234.3 $3256.4

LONG TERM (2040) PW $8133 $7850 - 35851 - $6100

* In Peak Month (December)

'NOTE: Sens1t1v1ty'analysws performed uswng ‘0% escalation, 3% 1nterest rate and the

xmd]aad forecast.
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THERMAL

| . SUSITNA - 3AE
SENSTTIVITY

BASECASE ~ SENSITIVITY

BASECASE

PARAMETER / JOB 1.D.# LME]

LAL9

L8J9

LED?

THERMAL PLANT CAPITAL COSTS {$/kW)

Coal-fired Steam {250 M{)
Natural Gas GT (75 MW)
Diesels (10 MW)

350/ku
778/kW

1990-2010 THERMAL ADDS: ,

- Coal (M) | 900
NGGT (MW) 600
Diesels (MW) | 50

| TOTAL
RETIREMENTS (MW)

1550 My
(734)

HYDRO ADDS:
MONTH/YEAR NAME MW

TOTAL FIRM* M4 2010

_$ x 108 (80%)
10 year PW
20 year PW

1895 MW

$ 873.7
3319.4

TOTAL
LONG TERM (2040) P4

$4193.1
$8133

$2744 /KWl

$2135/kHe

350/kW
778/kd

1100
525
10

1635 MU
(734)

9

1980 MW

$ 873.7
3095.3

$3969.0

'$7585

$2744 /ku!
350/kW
778/kW
300
225

o t—

525 MW
(734)
6/93 WA00
1/96 W400
1/00 DC400
2023 MW
$ 873.7
2360.6
$3234.3
$5851

$2135/kW°
350/KM
778/kW

300
225

525 MW
(734)

6/93 W400
1/96 W400

1/00 DC400

2023 M4

$ 873.7

2344.6

$3218.3

$5744

*In Peak Month (December)

NOTE:
| forecast
‘,11
21

8 AiaakaﬂvAdjustment Factor
4 Alaskan~ﬁdjustment Factor

Sensitivity analysis performed using 0% excalation, 3% interest rate and the mid 1oad
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TABLE 2/

2 vt i Al g | e
- . - E)

T E PR E TS
SENSITIVITY ANALYSIS ; SUSITNARAPITAL COSTS (1980S) 3 B

i

| N
e e e NATANA JDEVIL C&N\loo\(
~ SUSITNA - 7 . _SUSITNA - 3AE

BASECASE  SERSIT] BASECASE SENSITIVITY

PARAMETER / JOB 1.D.#  \ LAZ7 L5F9 i L8J9 1561 LD75

SUSITNA COST ($x105) (808)| % | 1

Watana Dam $1984 $2418 ’ $1984 $1984 $2976 |

Devil Canyon Dam _ 999 1110 1498 -

Tunnel 1314 1949 ' - - -

© 1990-2010 THERMAL ADDS: | ; |

Coat (M) 400 400 300 300 300 .

NGGT (MW) | 300 300 225 225 225

Diesels (M) ’ 10 10 - - - -
TOTAL | " 710 MW 710 MW 525 MW 525 MH 525 MW

RETIREMENTS {MW) - {738) (734) (734) (734) (734)

HYDRO ADDS: S o |
MONTH/YEAR NAME MW 6/93 WA00  6/93 W400 6/93 W400 6/93 W400 6/93 W400
1/96 W400  1/96 WA00 1/96 WA00 1/96 W400 1/96 W400

| 1/60 T380  1/00° T380 1/00 DC400 1/00 DC400
TOTAL FIRM* M4 2010 2034 M4 2034 MW 2023 MW 2023 MW 2023 MW
$ x lﬂﬁdigﬂs) | | \ |

10 year PH 1 $873.7  $@73.7 $ 873.7 $ 873.7 $ 873.7

20 year PW |7 2584.6 2880.6 2360.6  2546.2 12836.3
TOTAL " $3458.3  $3754.3 $3234.3 $3419.9 $3710.0

LONG TERM (2040) PH 36494 $7135 $5851- $6212 $6807

MNtiiniy

*In Peak Month (December)

gy e g ¥

NOTE: SenSItivity analysis performed usmg 07’ esralatwn 3% mterest rate

and the m‘idload forecast.
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Lletz TABLE 22 SENSITIVITY ANALYSIS TUNNEL CAPITAL cosrs (}950
*Qé&jiia | | | “Rﬂde? ’
S |
RN -”“~\\\\\\ » i“ | TUNNEL COST ~ TUNNEL COST
| ) Low uboi  HALVED** - MEDIUM LOAD HALVED** - LOW LOAD
' , \ . WT W1
waoe|T 7A. A
PARAMETER / J0B 1.D.#  LboY Lbo] 1615 L613
1990 MW EREEN | 1079 MW 1079 MW
1990-2010 THERMAL ADDS:
Coal (MW) 200 2
NGGT (MW) 450 375
~ Diesels (MW} 30 20
TOTAL 680 MW 395 MW
RETIREMENTS (MH) (734) (734)
HYDRO ADDS: 6/93 W400 | |
MONTH/YEAR NAME MW 1/96 W400 6/93 WA00
| | 1/00 T 1/02 T
TOTAL FIRM* (2010) o
$ x 106 (80%) .
T0 Year PW $ 873.7 $ 744.1
20 Year PW 2474.2 1955.8
TOTAL S $3347.9 $2699.9

~ LONG TERM (2040) PW .-

| *In‘Peak Month (Decemher)' S
**Scheme involving one --40 ft d1ameter tunnel ut111zed
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TABLE | - Economic Backup Data for
| Eva1uat1on of Plans

Total Present North Cost for 1981- 2040
Per1od $ Million (% Total)

Generation Plan Generatwon,Pian »
with High Devil =~ with Watana/ A11 Thermal

AR,
i

U e mmemonie R o .
B - v - .

TR A R R 8

B . T X -
N x FEPTFIaE ) . “ ” .

S :
R

‘Parametér' R - Canyon/Vee Devil Canyon ~ Generation Plans

Capital Investment 2840 (44) 2750 (47) 2520 (31)

Pl 3230 (50) 2750 (47) 5200 (64)

Operation and Maintenance 390 (§) 350 (6) 410 (5)

Total: | | 6460 (100) 5850 8130 (100)



iz ; P I

TABLE Z.

ECOHOH!C EVM.UATIOK OF DEVIL CANYDN DM MD TUMNEL- SCHE?ES AND HM'ANMDE‘I!L CAN!'G! AND HIGH DEV!L CMYNIHE PLANS

| Present worth of Wet BenelVE 13 miJiion) of total generatmn

system costs for the:

Pevil Canyon Dam aver

Watana/Devi¥ Canyon Dam over

Remarks

ECONDMIC EVALUATION:

the Tunnel Scheme

the High Devil Canyon/vVee Dams

Economic rank*ng. Devl. Canyon dmt.:s,:hme is superior S

Base Case 680 520 to Tunnel scheme. Watana/Devil Caniyon dam plan s
superior to the High Devil Canmﬁfm p]an.

SENSTTIZTIV ANALYSES: .
 _Parameter j Sensitivity Anaiyses _

LOAD GROWTH Low 650 210 The net Denefit of the mtmalbexiﬁi Canyon Plan re-
- JRigh K.A. N.A. mains positive for the range of Inwd forecasts con-

o~ e , _ RS | sidered. No change in ranking.
TAPITAL COST ESTIMATE Wigher uncertainty assoc-

iated with tunnel scheme.

H.D.C./Yee plan,

R’lgher uncertainty associ ated with

Wigher cost uncertainties associalid with higher cost
schemes/plans. Cost uncertainty Hhuarefore ¢ges not
affect economic ranking. :

PERIOD OF ECONONIC ANALYSIS

Pariod shortened to
(1980 - 2010) °

230

160

- Shorter perfud of evaluaticn decrewsys economic dif.
ferences, Ranking remains mha@

* DISCOUNT RATE
FUEL TOST
FUEL COST ESCALATION

ECONOMIC THER’N. PLANY
LIFE

5%

8% {interpolated)

8!3! hasié fuel cost

0X fual escalation

§ 0% coal escalation

150X extension
0% extension

As both the capital ahd‘fuel‘ costs associated with the tunnel
scheme and H.D.C./Vee Plan are higher than for Watana/Devil
Canyon plan any changes to these parameters cannol reduce the

Devil Canyon or Watana/Devil Canyon net benefit to below zevo,

Ranking remains unchanged. |




TRBLE 3

COMPAR|SON OF ENVIRONMENTAL IMPACTS ASSOCIATED WITH WATANA/DEVIL CANYOK AHD HIGH DEVIL CARYON/VEE DEVELOPMENT PLANS

River
Reach

Eivironmentai

Attributes

Concerns

Di fference in Tmpact
of two plans

Identification
of difference ¢

Appraisal -Judgement

Downstream of
Devil Canyon

Ecolagical

Cultural

 Aesthetic/

Land Use

_1ower river,

Change in water quality
and quantity as it affects’
fish and wildlife.

No downstream archeological

concern.

Possible socio-cultural
effects on downstream com-
munities.

Change in flow as it
affects utilization of the

NO
Significant difference between
plans.

NO
Sfgnificant difference between
plans.

Stgnificant difference between
plans.

w

Naot a factor in plan compartisnn.

Not a factor in plan comparizon.

Hot & factor in plan comparison.

pevil
Canyon

Ecological

Cultural

' Aosthetic/

tand Use

- Inundation of unique Devil
Caayon.

Minimal) ecological concern
in the canyoan.

Potential inundation of
archeological sites,

Minimal difference in potential
- fmpact.,

Probable minimal difference due
to rugged nature of the canyon.

Minimal difference in impacts
assuming & re-regulation dam is

‘built downstream of HOC.

Not a factor fn plan comparison.

Not a factor in plan comparisom.

Not a factor in plan comparisesn.

Devil Canyon to

Hatana Dam Site

Eco!ogica1

- Utilization of the.river

Fisheries

valley by mgoie and bear.
Caribor crosstng™in Fog
creek area.

Rasident

Difference between plans.

Minimal difference between
plans.

" would be inundated with the

- greater impact on wildlifﬁ re-

-Both p!ans fnundate approxi-

 proximately I more mile up

In the upper portions of this
reach more of the river valley

HOC/V plan {HDC pool elevation
1s 1750" - - BC pool elevation
§s 1450°) with a potential

sources.
mately the same reach of the

Susitna River however the
HOC/Y plan would extend ap-

Devil Craek and 2.5 more mile
up the Tsusena Creek.

The wildlife impacts in thls 3éctfon :
would be less with the W/BC plish however
due to the relatively small area involved
this difference s not a majoy ?actur'tn
plan evaluation.

~ The HOC/Y plan uouid create a greater im-

pact on resident fisheries although ths

relative difference in this section of the
river is minimal, This difference is con-
sidered & minor Factor in.plan evaluation,
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TABLE 3 (Cont'd)

COMPARISON OF ENVIRONMENTAL IMPACTS ASSOCIATED WITH WATANA/DEVIL CANYON AND HIGH DEVIL CANYON/VEE UEVELOPMENT PLANS

River
Reach

tavironmental
Attributes

Concerns

Difference in impact
of two plans

Identification
of difference

_Appraisal Jidgem:nt

Cultural

Aesthetic/

- Land Use

Inundation of Archeologica!‘ Minima) difference between

sites.

Loss of land use potential.
Loss of aesthetics.

plans.

Minimal difference between
plans.

Known and suspected archeolog-
fcal sites exist in this sec-
tion of the river, HOC/V with

greater possibility of inun-
dated more archeological site

its higher pool elevatio has'l

HDC reservoir would tnundata
the scenic Tsusena Falls loss
of land use potential similar
for both plans.

Since none of those archeclogiital sites
have been designuted as having; 3 major
significance and mitigation me¥syres
are availadle, this minimal diifference
is considered a minor factor #m plan
evaluation.

HDC/Y plan results in a slighhty great-

er loss of aesthetic and Tand! yme re-
sources. The difference has amminor
fnfluence in the overall companilson of

- the plans,

Watana to
Vee Dam Site

Ecological

Loss of moose habitat.

Impacts on Caribou migra-
tion, '

Loss of river bottom and

| valley habitat.

- Difference between plans,

Potential difference belween

pians.

- pifference in river valley

habftat Jost.

@

.~ Creek basin, ldentified as an

~ inundated by tha Watana reser-
‘voir. The quality of the hab-

Watana reservoir floads to el

evation 2200" HDC reservoir
floods to elevation 1750%.
The lower reach of the Watana

important moose area, would bd

ftat and condition of the sub-
population of moose in this

area appears to be decreasinga_

Caribou crassing has been doc
umented in Xosina/Joy Creek
area. Due to the large winter
drawdown and potential for icqg

 shelving the Watana reservois}:
could inhibit caribou crossing

in the spring. Although the
HOC reservair could have 3

similar effect the probability

of impact 1s greater for the
Watana reservoir.

¥

The loss of river bottom hab-

ftat is similar for both
schemes. Loss of deciduous
forest along the south facing

valley slopes would be greaterj

with the Hatana schewe. This

The Watana plan would create a Yreater
impact on moose in this reach: ©f the
river however coensidering the: dleclining
nature of this moose habitat The signi-
crace of this impact fs considrised less
than impacts that could occur- yipstreanm
in the Vee reservolir.

The Watana plan could create a gyeater
vestriction on caribou crossing ¥n this
section of the river. The potemtial
impact on caribou s compared with po-

-tenttal impacts upsiream and considered

to be less significant.

The Watana scheme would create a gfeatar

- loss of important habitat along the

valley slopes in this section of the
river. e

habitat has been identifiéd ad

being important fcr,birds‘and

bears.
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COMPARISON OF ENVIRONMENTAL IMPACTS ASéCCIATED WITH WATANA/DEVIL CANYON AND HIGH DEVIL CANVON/VEE DEVELOPMENT PLANS

River Eavironmentai bifference in {mpact Identification
Reach Attributes Concerns of two plans of df fference Anpraisal Judgement
Cultural . Loss of archeslogical No significant difference iden- 1 Oue te the larger area of the] Not a factor in plan evaluaki¥an.
sites. ‘ tified Lo date. Hatana reservoir in this sec- :
‘ tion, the probability of jnun-
~ dating archeological sites is
increased, : _
fosthetics/ - Resource agencies are con- y Location and extent of access More extensive road access Ariy Susitna development wilk §nceease
Land Use cerned about creating could vary between plans. would probably result from thd 3ccess to this relatively wil@urness
: - access to extensive wilder- HBT/V plan due ta the con- . area. As it is .easier to exdend access
ness areas. 0On the other = struction requirements at Veel than to Vimit it; schemes withk the least
- hand certain segments of site. Access created directly {inherent access are consideradl superior.
the public desire improved. by the reservoirs is similar '
access. for both schemes tn this reach
: of the river,
Vee dam site Ecological Inundation of resident Pifference between plans. The Vee reservoir maximum pool The HDC/V plan results in a significant

and upstream

" Impact on caribou migra-
tion. ‘ :

fishertes.

Loss of moose habitat.

1 Significant difference between
~plans.

Stgnificant difference between
| plans.

1 elevation s 2300°.
- elevation is 2200°.

"~ result ¥n the {nudation of

'} Vee impoundment would flood

The
Watana resarvoir naximem pogl
The addi-
tional 100* elevation associ-
ated with the Yee dam would

approximately 12 additional

wiles of the Susitna River ing

this reach, 1-1/2 additicnal
miies of the Oshetna River and
5 miles of the Tyone River.

in addition to areas {nundated
by the Watana reservoir, the

5700 an addittonal acres of
critical winter river bottom
hsbitat utilized by at least
three subpopulations of moose
that range over large areas
east of the Susitna and north
of ‘the MacLaren River reach,

Area flsoded by HOC/V plan is°

historically.usaed by Nelchina

caribou herd, Due to increas-

- ed Tength of river f!ooded;thd'

g

- river,

increase in the loss of restdeat
fisherfes habitat in this reach of the
river. ' : »

The #DC/Y plan would create & greater

fmpact on moose in this section of tha

This impact on moase s judged
to be of greater significance than the
Yoss of moose habjtat in the Matiana

~ {reek area resulting from the Watana
resérvoir. ‘

This potential negatlve'effectsonv
caribou is considered a major factor
in the evaluation of the HDC/V plan,




. COMPARISON OF ENVIRONMENTAL IMPACTS ASSOCIATED NITH WATAA/DEVIL CANYON AND HIGH DEVIL CANYON/VEE DEVELOPMENT PLANS

TABLE 2 (Cont*d)

River
_ Reach

Environﬁental
Attributesv

Concerns

Difference in imcaci

Identification
of difference

Appraisal Judgessant

NOTE:

Impact of furbearers.

of two plans

Difference between plans.

HDC/V plan would create a
greater division of the
Helchina herd's range.

Area floonded by HOC/V plan.
considered importiant to some
key furbearers, pdrticularly
red fox, )

This furbearer losss s judged to be-
greater than furbemsver losses assaci-

 ated with the inumiiation of the Hatana
- Creek area. : :

Cultural

Aesthetics/

- Land Use

B = Hatanmfuia

DC = Devi) Canyon dam

HOC = High Devil Canyon d
¥ = VYee dom ‘

sitas,

Loss of Vee Canyon.

Impact on.archeological

Access to wilderness arcas.

Potential difference between
plans.

e significant differeace be-
tween plans,

Significant difference between |

plans. :

‘~Pre14mfnary,studiés indicate
a high potential for discovery

- has a greater probabiiity of

of archealogical 3ites along
lakes, streams and rivers in
the weasterly region of the
Upper Susitna Basin, Addi-
tional sites are expucted to

. “be located near caribou cros- |}

sing. areas. The HOC/V plan
inundating potentia¥ zites,

With the HDC/V plan a dam
would be situated in the lower
reaches of the Yee canyon thu¥
eliminating the existing
desthetic value of the canyon.
With the W/0C plan the Vee
canyen would be inundated to ]

depth of approximately 175°.

In addition to the difference
created by road access the
formation of the Yee reservoli
would open a amount cof the
northeast section of the
basin, an isolated area pre-
sently used extensively by
caribou and moose. ,

The HDC/V plan is fisfiged to have a

greater potentiak fyr creating cultural

impacts In this secition of the river.

Rot 2 factor in evalvatlion of plans.

Due to the possible Smoacts on caribos

the access into thiy region created by
the HOC/V plan conskdered a major nega-
tive factor assoctar®:d with this plan.
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TABLE
ERVIRONMENTAL EVALUATION OF DEVIL CANYOK DAM AND ¥UNHEL SCHEME

PRty -‘—q,

Environmental
Attribute

Concerns

Appralsal
(Differences in impact

Identification
of difference

Skﬂunz Judged Lo have

- thie Teast potent!avhfup;ct

unme]

Ecological

Bownstreaﬁ Fisheries
and Wildlife

Effects resulting
from changes in
water guantity and
guality.

of two schemes)

Ho significant difference
between schemes regarding
effects downstream of

. Devi} Canyon.

Di¥ference in reach be-
tween Devil Canyon dam and
tunnel re-requlation dam.

Hith the tunnel scheme con- -
trolled flows between regula-
tion dam and downstream power-
house offers potential for
anadromous fisheries enhance-
ment in this 11 miie reach of
the river.

{ scheme,

If fisheries enhancement oppor-

Appraisal Judgement
: ,

‘Hez a factor in evaluation of

tunity can be realfzed the tun-
nel scheme offers a positive

mitigation measure not availabld

with the Pevil Conyon cam
scheme, This opportunity is
considered moderate and favors
the tunnel scheme.

Resident Fisheries

Loss of resident
fisheries habitat.

Nihiual differences between
schemes.

Pevil Canyon dam would inundate
27 miles of the Susttna River
and a2pproximately 2 miles of
Pevil Creek. The tuanel schemd
would tnundate 16 miles of the
Susitna River.

I tunnel scheme.

This réach of river is not con-
stdered to be highly significant
for reildent fisherles and thus
the differonce between the

schemes {s minor and favors the

Witdlife

loss of wildlife

habitat.

Mintmal differences between
schemes,

‘of the tunne! re-regulation d

] The Devil Canyon dam scheme in

The most seasitive wildlife had
bitat in this reach !S«Upstre:q

where there is no significant
difference between the schemes,

addition inundate the river
vallazy between the two dom
thz two dam sites resulting in

1 a moderate increase in impacts

to wildiife.

The ¢ifference in loss of wild-
Vife habltat is considered mod-
erate and favors the tunnel
scheme,

Cultural

Inundation of

- archenlogical sites.

Potential differences betneén

schemas,

{ dating archeological sites is

Due to the larger area fnun-
dated the probability of inun-

increased.

o significant sites have been |
identified. If discovered miti
gation measures are eosiiy im-

plemented. Therefore this con-

cern is not considered a factor

in scheme evaluation
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TABLE 43 (Cont'd)
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ENVIRONMENTAL EVALUATION OF DEVIL CANYON DAM AND TUNNEL SCHEME

Eavironmental

Appraisal

Scheme Judged Lo have

{0ifferences in impact Identification the least potential Zmsact
Attribute Concerns of twy schemes) of difference Appraisal Judgement Junnel e
Aesthetics/ Inundation of Devil}] Significant difference The Devil Canyon is considered § The aesthetic and to some exten ) §
tand Use Canyon. Sietween schemes. a unique resource, 80 percent | the recreational Tosses assdaci- ,

. OVERALL EVALUATION:

of which would be inundated by
the Devil Canyon dam scheme.
This would result {n a loss of
hoth an zesthetic value plus

1 the potential for white water
} recreation,

The tunnel scheme has overall z lower impact on the environment.

ated with the developmeat of th
High Deyil Canyon dam is the
main aspect favoring the tunnal
scheme.

:
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TABLES' |

ENVIRONMENTAL EVALUATION OF NATANA/DEVILkCANYDN'ANB HIGH DEVIL CANYON/VEE DEVELOMENT PLANS . =

PLAN JUDGED T0
: . ‘ HAVE THE LEAST
ENVIRONMENTAL ATTRIBUTE PLAN COMPARISON APPRAISAL JUDGEMENT POTENTIAL IMPACT
HDC/V w/bC
Ed
Ecolegical : , .
1) Fisheries : No significant difference in effects cn Due to the lesser inundation of
' ~ downstream anadromous fisheriss. resident fisheries habitat and
: no significant difference in ; - X
HDC/V’wnuld inundate epproximately 58 , the effects on enadromous
miles of the Susitna River and 28 miles fisheries, the W/DC plan is
of tributsry streams. » " Jjudged to have less impact.
W/DC would inundate spproximately 86
miles of the Susitna River and 30 miles
of tributary streams.
2) wWildlife HOC/V would inundate 86 miles of . Due to the lower potential for
‘a) Moose ' " eritical winter river bottom hebitat. direct impact on moose popu- ,
, lations within the Susitna, the , X
W/DC would inundate 116 miles of this W/DC plan is judged superior.

river bottom habitat.

HDC/V would inundate a large area up-
stream of Vee utilized by three sub-
populat fons of moose that range of large
areas of the northeast section of the
bacin.

W/nc would ‘inundate the Wstana Creek

area utilized by moose. The condition

of this aubpapulation of moose and the | : : S .
quality of the habitat they are using S ‘ - : ' “ L
appears to be decreasing. ‘ : : :
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ENVIRONMENTAL EVALUATION OF WATANA/DEVIL CANYON AND HIGH DEVIL CANYON/VEE DEVELOMENT PLANS

-
.

ENVIRONMENTAL ATTRIBUTE

PLAN COMPARISON

APPRAISAL JUDGEMENT

PLAN JUDGED 10
"HAVE THE LEAST

POTENTIAL IMPACT

HDC/V W/beC

2) Wildlife
b) Caribou

c) Furbearers

d) Birds and Bears

Cultutal

“The increased length of river flooded,

especially upstream from the Vee dam
gsite, would result in the HDC/V plan
creating a greater potential division of
the Nelchina herd’s range. Inkaddition,
an incrase in range would be directly
inudsted by the Vee reservoir.

The area flooded by the Vee reservoir is

congidered important to some key fur-

bearera, particularly red fox. This

area is judged to be more important than

the Watana Creek area that would be
inundated by the W/DC plan.

Deciduous forest, a habitat important
for birds and bears, exists along the
scuth Fecing valley slopes. The loss of
this habitat would be greater with the
W/DC plan.

 There is a high potential for discovery

of archeological sites in the easterly

region of the Upper Susitna Basin. The

HDC/V plan has a greater potential of
affecting these sites. For other
reaches of the river the difference
between pians is considered minimal.

bDue to the potential for a
greater impact on the Nelchins
caribou herd, the HDC/V scheme
is considered infecior.

Due to the lesser potential for
impact on furberers the W/DC is
Judged to be superior.

The HDC/V plan is judged

superior.

The W/DC plén'is judged to have
a lower potentiel effect on
archeological sites.

TABLE S fCont. | " | S 1
|
l
|
|
|
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ENVIRONMENTAL EVALUATION OF WATANA/DEVIL CANYON AND HIGH DEVIL CANYON/VEE DEVELOMENT PLANS

»

PLAN JUDGED TO
, . ‘ , HAVE THE LEAST
ENVIRONMENTAL ATTRIBUTE ' PLAN COMPARISON APPRAISAL JUDGEMENT - POTENTIAL IMPACY

Wy Wee

Aesthetics/ ¥With either s’cheme tha sesthetic quality Both plans impach the valley ‘ _
Land Use of both Devil Caenyen and Vee Cenyon sesthetice. The difference is - -
: would be impaired. The HDC/V plan would considered minimal

also inundate Tsusena Falls.

. Due to construction of Vee Dam site and As it is easier to extend
the size of the Vee reservoir, the HDCHN sccess than to limit it,
" plan would inkerently create accass to a inberent access requirements
more wilderness are than would the W/DC ~ were considered detrimental and ; X
plan. ; ' the W/DC plan is judged ~

superior. The ecological
sensitivity of the area sre
opened by the HDC/V plen
rainforces this judgement.

Overall Evaluation: Lesser impact on birds and bears associated with the HOC/V plan are considered to be nesrly
‘ outweighed by all the cther impacts which Favour the W/DC plan.

Note: W = Wetana Dom
DC = Devil Canyon Dam
HOC = High Devil Canyon Dam
V=VeoDam




Social
Aspect

Potential
non-renewahle

resource
~displacement

Impact on
State economy

Impact on
~ local economy

P i e St

e,
| Simays
K3 ¥ A N

Parameter

Million tons

. Beluga coal,

over 50 years

N'_,._..

= | v——— vy
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S, e : : T T Nl
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e

" Devil Canyon dam scheme

TABLE © - Social Evaluation of SuSitna Basin
| Development Schemes/Plans
Tunnel  Devil Canyon ° High Devil Canyon/ Hatana/Devil |
Scheme  Dam Scheme Vee Plan _ Canyon Plan Remarks
80 e 10 210

A1l projects would have similar impacts on the state
and local economy.

A1l projects designed to similar levels of safety.

Anyrdam failures wou]d~effect the same downstream

tunnel scheme.

~ Evaluation :

Seismic Risk of major
exposure structural .
- failure

Potential

impact of population.

failure on

- human life

‘Overall 1. Devil Canyon dam superior to tunnel.

2. Nataﬁalnevil Canyon superior to,High Devi1'Canybn/Vee.plan,‘

potential higher than
Hatana/
Devil Canyon plam higher
than High Devil ﬁ&ayon!
Vee plan.

- Essentially no difference

between plans/schemes.



Parameter

TABLE -7

Devil

Tunnel

ENERGY CONTRIBUTION EVALUATION OF THE DEVILvCANYON DAM AND TUNNEL SCHEMES

¢)

‘Total Energy Production

Capability

Annual Average Energy GWH
Firm Annual Energy GWH

% Basin Potential

Deve loped*

Develiopée GWH

Energy Potential Not

~*Based on annual average energy.

(Reference

Canyon

2850

2590

43

2240
2050

32

950

Remarks

Devil Canyon dam annu-
ally developes 610 GWH
and 540 GWH more average
and firm energy re-

‘spectively than the

the Tunnel scheme.

Devil Canyon schemes
develops more of the
basin potgntia]

.Tunnel scheme incorpor-

ates friction losses in

- tunnels. Also the com-

pensation flow released
from re-regulation dam
s not used in conjunc-
tion with head between
re-regulation dam and

yDeviT Canyon.

Full pdtentialfbased on USBR four dam scheme
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_TABLE -%

HIGH DEVIL CANYON/VEE PLANS

Watana/  High Devil

 ENERGY CONTRIBUTION EVALUATION OF THE WATANA/DEVIL CANYON AND

Remarks

Parameter _ _Devil Canyon Canyon/Vee

...-Inta]wEneggy'Production
- CapabiTity |

~Annual Average Energy GWH
Firm Annual Energy GWH

% Basin Potential
evelope

Energy Potential Not
;Deve oped GWH**

-

watana/DeV11 Canyon
plan annually devel-
opes 1160 GWH and
1650 GWH more average o
and firm energy re-
pectively than the

High Devil Canyon/Vee
Plan,

watana/Dev11 Canyon
plan develeps more of
the basin potential

Hi gh Dev11 Canynn/Vee
Plan does not develop
150 ft gross head
between Vee site and
Watana reservoir.

- *Based on annual average energy. Fu11 potential based on USBR four dam scheme
(Reference | | o

**Includes Tosses due uo unutilized head.
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— == =+ ---CANYON_DAM SCHEME

TaBte % OVERALL EVALUATION OF TUNNEL SCHEME AND DEVIL

~ ENERGY CONTRIBUTION

ATTRIBUTE SUPERIOR SCHEME
ECONOMIC DEVIL CANYON DAM

- DEVIL CANYON DAM

TUNNEL

ENVIRONMENTAL
SOCIAL NO DIFFERENCE
OVERALL - o _
EVALUATION: DEVIL CANYON DAM SCHEME IS SUPERIOR

TRADE OFFS MADE:

ECONOMIC ADVANTAGE OF DAM SCHEME
IS JUDGED TO OUTWEIGH THE REDUCED

ENVIRONMENTAL IMPACT ASSOCIATED WITH

THE TUNNEL SCHEME.



ATTRIBUTE

P

~ TABLE _!©  OVERALL EVALUATION OF GENERATION PLANS WITH HIGH DEVIL

CANYON/VEE AND WATANA/DEVIL CANYON DAM PLANS® -

v . e

SUPERIOR PLAN

ECONOMIC

" ENERGY CONTRIBUTION
ENVIRONMENTAL

SOCIAL

WITH WATANA/DEVIL CANYON

WITH WATANA/DEVIL CANYON
WITH WATANA/DEVIL CANYON
NO DIFFERENCE

OVERALL EVALUATION

PLAN WITH WATANA/DEVIL CANYON IS SUPERIOR
TRADEOFFS MADE: NONE
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ECONOMIC SENSITVIVITY OF EVALUATION OF GENERATION PLAN WITH HATANA/DEVIL CANYON AND THE ALL THERMAL PLAN

Present worth of Net Benefit {$ miilion} of total generation
system costs for the Watana/Devil Canyon plan over the all thermal plan.

Parameters

Present worth {3 miTlion)

Remarks

ECONDMIC EVALUATION:

Watana/Devil Canyon plan wore economical than the all

Base Case _2280 thermal plan,

SENSITIVITY ANALYSES:

Parameter Sensitivity Analyses

LOAD GROHTH tow LMC 1280 The net benefit of the Watana/Devil Canyon Plan re-
Low 1570 mains positive for ehe range of load Iorecests con-
High 2840 . sidered.

CAPITAL COST ESTIMATE Low Thermal Cost? 1850 System costs relatively insensitive. Capital cost
High Hydreelectric ‘ estimating uncertainty does not effect economic
Cost** 1320 ranking.

PERIOD OF ECONOMIC ANALYSIS | Period shortened to 2280 Shorter period of evaluation decreases economic dif-
{1960 - 2010} 960 ferences. Ranking remains unchanged.

DISCOUNT RATE 5% 940 Below discrunt rate of 8% the Hatana/ﬂevﬂ Canyon
BY {¥nterpolated) 0 plan is economicaily superior.
0% ; ~-B0

FUEL COST- Lowta 1810

F!fEl. COS‘,T.ESCALMIUH 0% escalation for aly , Hatana/ﬂevil Canyon plan remains economically super-

| fuels 200 for for wide range of fuel prices and escalation

0% escalation for rates.
coal only" 1330

ECONORIC THERMAL PLANT 50% axtension to all fconomic benefit for Watana/Devi) Canyon plan rela-

LIFE thermal plant 1ife 1800 tively insensitive to extended thermal plan economic

*Thermal capital cost decreased by 22%
**Based on estimated Susitna cost plus 50%

**4Fuel Costs reduced by 20X

life.




Social Aspect

Potential
non-renewable
resource dis-
placement

Impact on state
economy

- Impact on local
~economy

Seismic exposure

TABLE 2.

- §ocfa1 Evaluation of

System Generation Plan with
Watana/Devil Canyon and the

A1l Thermal Plan

Parameter

Million tons of
Beluga coal,
over 50 years.

Risk of major
structural
failure‘

Potential impact
of failure on
human 11 fe

A1l Thermal
Generation Plan

-

Generatfon Plan with

Watana/Devil Canyon

210

. Assumed equal for this evaluation

A1l projects designed to cimilar 1°vels of

safety

Failure would effect
enly operating
personn2l. Forecast
of failure would be
impossible |

~ Qverall
Evatuation

Faiiure would effect

larger number of
people located

downstream, however,

some degree of
forecasting dam
failure would be
impossible

Generation plan with Watana/Devil Canyon is judged to be

~superior due to the potential for conservation of
~ non-renewable resources.

Remarks

’,Hith Watana/Dewil

Canyon plan is
superior.

Essentia??y no
difference between
p!ans




TABLE 3 OVERALL EVALUATION OF ALL THERMAL GENERATION PLANS

WITH THE GENERATION PLAN INCORPORATING WATANA/DEVIL

CANYON DAMS

- ATTRIBUTE

SUPERIOR PLAN

 ECONOMIC
ENERGY CONTRIBUTION

WITH WATANA/DEVIL CANYON

NO DIFFERENCE

~ ENVIRONMENTAL UNABLE TO DISTINGUISH DIFFERENCE IN
| THIS STUDY
SOCIAL NO DIFFERENCE
OVERALL PLAN WITH WATANA/DEVIL CANYON IS SUPERIOR
EVALUATION

TRADEQFFS MADE: NOT FULLY EXPLORED



5 - WATANA DAM CONSTRUCTION SCHEDULE
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SENSITIVITY ANALYSES - 1981 CAPITAL COSTS

 TABLE t

¥ Base case”
* ALASKAN ADJUSTMENT FACTOR 1.8

" Low THERMAL PLiuT cosx="

ALASKAN ADJUSTMENT FACTOR 1.4
. SISIA T

_*In Peak Month (December)

IFirst unit transmission included $7034/kN
2First unit transmission included $4000/kW
3First unit transmission included $6260/kH

| '4First unit transmission included $3230/kW ;,5

$7937

'PARAMETER / JOB 1.D.# THERMAL “SUSITHA ~ THERMAL 5 X
| ey LGO7 LGP3 LG9 LGP5 .
THERMAL PLANT CAPITAL COSTS ($/KkW)- - | |
“Coal-fired Steam {250 MH) $306a/ki’  $3064/kW $2383/kW°  $2383/kN’
“Natural Gas GT (75 M) 390/KH 3907k 390/kH " 390/kH
Diesels (10 M) 869/kW 869/kN 869/kW 869/KkH
1990-2010 THERMAL ADDS: | |
Coal (M) B 900 100 1100 200
NG&T (W) | 600 600 525 450 -
Diesels (MWj v - 50 20 10 80
TOTAL T 550 MW 720 MW TEIB MW 730 MM
RETIREMENTS (M) (734) - (739) (734) (734)
HYDRO ADDS: | 6/93 W400 6/93 WA00
MONTH/YEAR NAME MW S 1/96 WA00 1/95 HA00
R o 1/00 DC60D 1/00 DC600
TOTAL FIRM* MW 2010 1895 M 2249 WM 1980 MW 2259 MH
¢ x 106 (81%) . | |
0 year PH $1001.8 $1001.8 $1001.8 $1001.8
20 year P  73991.3 3333.6 3733.7 3325.7
T T0TAL 32993.1 $43%5.4 . 3735 $4327.5
LONG TERM (2040) P - $9666 _ $9036 $7879

B e ovemEe e ke

W i i . .

NOTE: SensxtiVTty analysis performed us1ng 0% escalat1on, 3% interest rate and the medium 1oad forecast
o SR | B

r Cor
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TABLE 2 SENSITIVITY ANALYSIS - 1981 CAPITAL COSTS | :

Y O7, CoAL BscALATION cAsE?
ALASKAN ADJUSTMENT FACTOR 1.8 |

PARAMETER / J0B 1.D.# " T THERWAL SUSTTHA SR | “
o | L6Pg __Lepy NOTE: | $ x 105 (81$)*
THERMAL PLANT CAPITAL COSTS ($/KN) ) Watana 1 4C0  $3667.5
| | 1 o 2 Wetana 2 400 » 167.3
Coal-fired Steam {250 MW) $3064/KM  $3C64/kw e 600 1623.5
Natural Gas GT {75 MW) ~ -390/kW 390/kM
Dieseis (10 MW) 869/ku 869/kW *included AFDC and Transmission Line
1990-2010 THERMAL ADDS: = 1981 FUEL COSTS: W/ESC
Coal (MW) 1100 200
NGGT (MW) o 025 450 Coal  $1.32/MMBTU
Diesels (MW) o 10 50 | NG ©2.32/MMBTU
~OTOTAL - T1635 MW 700 MW 0i 1 4.62/MMBTY
'RETIREMENTS (M4) (734) (734)
~ HYDRO ADDS: | 6/93 W400
MONTH/YEAR NAME MM - 1/96 W400
- et | /00 DC600
TOTAL FIRM* MW 2010 1980 MW 2229 W
$ x 106 (813) | |
10 year PW $ 994.0 $ 694.0
20 year PW ~ 3476.1 3287.1
TOTAL 4 $4470.1 az81.1
LONG TERM (2040) PH $8312 $7732

" *In Peak Month (December)
Yrirst unit transmission included $7034/kw
‘zFlrst unit transmission included $4000/kW |

NOTE: Sens1tIV1ty ana1y51s perfarmed us1ng 0% escalatlon, 3% 1nterest rate and the medi um Toad fﬁrecast
forecast \ : ' |
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