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SECTION A
HYDROLOGY

The 1976 Interim Feasibility Study was based on
25 years of historical streamflow records. Data
through 1977 has been added, extending the period
of historical streamflow to 28 years. The annual
runoff for the additional 3-year period was 96
percent of the long-term average.

Power capabilities of the hydroelectric projects
were reevaluated on the basis of the extended
period of record. The results of this analysis
appear in Section C, Power Studies and Economics.
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SUMMARY OF CHANGES

GENERAL

Field surveys during 1978 revealed that topography for Watana dam
shown in the 1976 Interim Feasibility Report was 15 feet higher than
actual conditions. Data in this report has base elevations corrected
to the 1978 topography. Only plates or text revised for this submittal
will reflect the new elevations which are 15 feet lower. The top of
dam is now shown at elevation 2,195 feet and normal pool at elevation
2,185 feet.

Quantities and cost estimates have been revised and updated to
October 1978 levels. The cost for Watana dam and reservoir (first-added)
is $1,765,000,000 versus $1,088,000,000 in the 1976 report. The cost
for Devil Canyon dam and reservoir (second-added) is $823,000,000
(concrete gravity) and $665,000,000 (concrete arch) versus $432,000,000
(concrete arch) in the 1976 report.

A construction schedule reanalysis resuited in the extension of the
construction period from 10 to 14 years. Initial power-on-line is
anticipated in 1994.

WATANA

The main dam cross section was revised to best utilize materials as
determined in 1978 field investigations. A grouting gallery was added
under a portion of the dam.

The spillway was moved laterally and revised to take better advan-
tage of rocklines and to discharge directly into Tsusena Creek at stream
Tevel.

The outlet works were revised to improve hydraulic layout and
access into the intake structures.

The diversion tunnel portals were relocated in better rock based
upon information obtained from the exploration program.

The power intake selective withdrawal system was revised to be more
comparable with those currently in use at other projects.

Rock excavation quantities in the 1976 report were based on a con-
tinuous cut slope. Foundation explorations concluded that the rock cuts
should be terraced. Data in this report is based upon rock cuts that
are compatible with this latest field information.
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As a result of new and more accurate topography, the length of the
dam has changed; therefore, total embankment quantities have increased.

DEVIL CANYON

A gravity dam was evaluated and is presented with an overdam spill-
way, and the diversion structure modified to be more compatible with a
gravity structure.

Elevator access was provided to the powerplant instead of a road
access tunnel.

The power intake selective withdrawal system was revised to be
more comparable with those currently in use at other projects.

The general plan showing the locations of the two dams is on Plate
B-1.
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WATANA

DAM

The crest length of the dam has changed from 3,450 feet to 3,765
feet, based upon new topography.

As a result of explorations in the river bottom, the foundation
excavation has been revised. The river alluvium will be removed to
bedrock under the cdam. A grout gallery, excavated into rock, has been
added to insure adequate treatment of the permanently frozen bedrock.

The 1976 Interim Feasibility Report presented an earthfill dam
utilizing local gravel deposits for shell material. Explorations have
revealed that there are insufficient gravel deposits within economic
haul distances. Since a Targe amount of sound rock will be generated
from spillway excavation and an excellent quarry source is available
immediately adjacent to the damsite, the design has been revised to
substitute rockfill for gravel in the upstream and downstream shells.
Field explorations revealed an abundance of glacial till in the area
suitable for use as core material. For this reason, a semipervious
zone has been added to use the less expensive glacial material rather
than quarried rock. The filters have also been revised to take advan-
tage of adequate quantities of gravelly sand and the readily available
rock quarry (see Plate B-3). The gravelly sand from Borrow Pit E, near
the mouth of Tsusena Creek, will be used for the fine filter, and rock-
fi11, in the smaller sizes from the quarry, will be used for the coarse
filter. Details of the revisions are discussed in Appendix D, Founda-
tions and Materials.

SPILLWAY

The saddle spillway centerline has been moved approximately 800
feet southwest (see Plates B-2 and B-5). The foundation explorations
more definitely Tocated top of rock in this area; therefore, the spill-
way was relocated to insure construction in rock. Crest gate widths
were reduced from 59 feet to 55 feet after additional hydraulic calcu-
lations. The concrete lined downstream channel section was lengthened
from 150 feet to 800 feet to protect against rock plucking caused by
high water velocities. The length of channel divergence was revised
from 930 feet downstream of the crest to 1,360 feet to improve hydraulics.
The spiliway channel slope was revised, requiring excavation its full
length, so that it emerges at the Tsusena Creek level to reduce environ-
mental damage expected from the 400-foot vertical water drop over natural
terrain with the original spillway design. This substantially increases
excavation; however, almost all of the material will be used in the dam
embankment.
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OUTLET WORKS

The intake structures were moved, shifting the high level intake
structure away from the dam embankment, realining both intake tunnels
to improve connections to the diversion tunnels and changing the access
shafts from within the embankment to tunnels through the right abutment
rock upstream of the dam (see Plates B-4 and B-6). This improves access,
eliminates problems associated with a structural shaft in the embankment,
and reduces susceptibility to damage from seismic events. The high level
;ntake invert was raised to restrict operating heads on gates to under

50 feet.

DIVERSION FEATURES AND OPERATION

The two diversion tunnels were lengthened, both upstream and down-
stream, to locate the portals in better rock as a result of exploration
data obtained in 1978. The roller gates for controlling the diversion
tunnels have been deleted because stream regulation is not required
during diversion. Wheeled bulkhead gates will be used to close one
tunnel at a time during periods that closures are required. The diver-
sion tunnel inverts have been raised to reduce cofferdamming and
dewatering requirements at tunnel portals. Cofferdam height will
remain unchanged since there is outlet control of diversion tunnel
flows up to cofferdam design flood. The scheme of turnnel plugging
and water control during pool filling has not changed. See Plate B-6
for plug and fill valve details.

PENSTOCKS AND WATERWAYS

The selective withdrawal system, designed to select water at elevations
within the reservoir which will allow meeting downstream water quality
requirements, has been revised to be more comparable with those currently
in use on other projects. This revision requires a larger concrete
structure on the upstream face of the dam to accommodate the gates,
trashracks, bulkheads, and operating equipment.
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DEVIL CANYON

MAIN DAM

A concrete gravity dam (see Plates B-7 and B-8) is substituted in
this report for the double curvature thin arch structure of the 1976
Interim Feasibility Report. The thin arch dam's structural integrity is
dependent on the adequacy and integrity of the rock abutments. Founda-
tion investigations to date have raised no doubts concerning the abut-
ment rock structures but are inadequate to clearly establish abutment
conditions. The necessary horizontal drill holes at the vertical canyon
walls were estimated to be so costly that to proceed in the summer of
1978 would have prevented obtaining other required foundation data at
Watana damsite with the funds available. A careful reevaluation of the
situation indicated a study of the more conservative and technically
feasible gravity structure should be made. The concrete gravity struc-
ture is economically feasible. The required foundation investigations
will be conducted during the preconstruction advance engineering and
design period and the less expensive arch structure will be constructed
if adequate foundation conditions exists.

The gravity section will be 650 feet high from bottom of excavation,
based on indications that the rock is fractured near the surface. The
crest remains at elevation 1,455 feet. The concrete crest length will
be 1,590 feet and the earthfill portion will have a 720-foot crest Tlength.

No field explorations were conducted at this site under the 1978
program except for three refraction seismograph lines. This information,
combined with the borings data collected by the Bureau of Reclamation
that was discussed in the initial report, is the basis of the foundation
design for the site.

SPILLWAY

The gravity dam will have a central gated overdam spillway discharg-
ing into the existing river channel.

DIVERSION STRUCTURE

The diversion tunnel has been lengthened from 1,150 feet to 1,230
feet because of the longer gravity dam base length. Since flow regula-
tion during diversion is not required, the intake gates have been replaced
with wheeled bulkhead gates. Regulation of Watana reservoir to release
water into Devil Canyon reservoir will be utilized to fill the reservoir
to the low level outlets in a matter of hours after diversion tunnel
closure. Proper timing will allow maintaining of downstream flows with
minimum interruption.
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POWERPLANT

The access tunrel to the powerplant has been replaced with a housed
vertical entrance shaft and elevator. This shaft will be 20 feet by 30
feet wide by 548 feet deep and will house an elevator capable of 1lifting
the largest items required in the powerhouse. The 185-foot long access
tunnel will connect the access shaft to the powerplant. The elevator
will provide equipment, personnel, and vehicular access to the power-
plant Tevel at elevation 907 feet.

PENSTOCKS AND WATERWAYS

The selective withdrawal system has been revised to be more compar-
able with those currently in use at other projects. The system has
been designed to select water at elevations within the reservoir which
will allow meeting downstream water quality requirements. This revision
required a larger concrete structure on the upstream face of the dam
to accommodate the gates, trashrack, bulkheads, and operating equipment.
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CONSTRUCTION SCHEDULE

GENERAL

The construction period has been reanalyzed and extended from 10
to 14 years. The Watana dam and powerplant will take 10 years to con-
struct, an increase of 4 years over the previous schedule. The Devil
Canyon project construction will require 8 years rather than the pre-
viously reported 5 years. There will be 4 years of overlapping con-
struction to meet power-on-line dates. The schedule is portrayed
graphically on Figure B-1.

DIVERSION PLANS

The Watana diversion works construction and stream diversion period
has been extended to 3 years, from the previously reported 2 years,
because the construction access to the tunnel portals requires extensive
rock cuts and additional time. The start of construction of the diver-
sion works for the Devil Canyon dam has been delayed from the 5th to
the 7th year of Watana construction because it is dependent on stream
regulation by the upstream Watana dam.

MAIN DAMS

Foundation preparation at Watana is delayed to the 4th year as a
result of the extended diversion requirements which delay the start
of cofferdam construction. Watana embankment construction is scheduled
to begin in the 5th year and continue into the 10th, now requiring 6
years instead of the previously reported 3 years, based on construction
seasons of 5 months with daily placement rates of 80,000 cubic yards.
Water impoundment starts in the 8th year with power-on-line in October
of the 10th year. The reservoir filling would continue beyond the power-
on-line date and is dependent on inflow and power generation.

Foundation preparation for Devil Canyon dam would start in the 9th
year, a delay from the earlier reported 7th year of Watana dam construc-
tion. Concrete placement and dam completion would start in the 10th year,
requiring 5 years, an increase of 2 years over the earlier schedule.
Impoundment would begin in the 13th year with reservoir filling completed
by October of the T4th year.

POWER-ON-LINE
The scheduled power-on-line dates are 1994 for Watana and 1998 for

Devil Canyon compared to those previously scheduled in 1986 and 1990,
respectively. These dates include the result of the changes in scheduled
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Congessional construction authorization from July 1980 to October 1984
and the reanalyzed construction schedule. The construction schedule

in the 1976 report was based on an authorization for construction, while
the Chief of Engineer's Report recommended authorization for Phase I
AE&D. This recommendation incorporated 4 years for study prior to
seeking construction authorization.

TRANSMISSION LINE
Transmission Tine construction is scheduled to be completed in 1991,

making it available to tie the Anchorage and Fairbanks areas together
in advance of Watana power-on-line.
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COST ESTIMATES

DETAILED COST ESTIMATES

Tables B-1 and B-2 present the cost estimates for Watana and Devil
Canyon.

The estimates are presented in as much detail as possible based on
the concept drawings. Unit cost for a major items also includes minor
items that will appear as bid items as the design progresses.

Extensive use has been made of bid abstracts from similar projects
constructed in the western United States and Canada. Al1 abstracted
costs have been escalated to the October 1978 level and an additional
factor applied to reflect the higher cost of construction in Alaska.

The Alaska Power Administration (APA) prepared the transmission
line cost estimate and have updated the estimate to the October 1978
level. The transmission line cost estimate includes all structures,
equipment and transformers for the switchyards and substations for
Watana, Devil Canyon, Fairbanks, and Anchorage. The transmission line
cost is shown in Table B-1, Watana.

The transformers listed under "Switchyard" in Tables B-1 and B-2
are located in an underground transformer chamber adjacent to the power-
house. The cables Tisted connect the transformers to potheads located
in the switchyard. .

The APA estimate did not include earthwork for the switchyards.
This cost is shown under "Switchyard" in Tables B-1 and B-2.

The following lists the estimated January 1975 cost and the October
1978 cost.

Jan 1975 Oct 1978
$7,000) {37,000)
Watana $1,088,000 $1,765,000
Devil Canyon
Thin Arch Dam 432,000 665,000
Concrete Gravity Dam -—- 823,000

The project cost used in the economic analysis includes Watana and
the concrete gravity dam plan at Devil Canyon. The total cost is
$2,588,000,000.




CONTINGENCIES
Watana Dam

The total estimated contingencies for Watana dam are $245,917,000,
or 18 percent of the estimated Watana construction cost. The main dam,
the largest single feature of Watana project, has a contingency of 15
percent, or $58,178,000. This is a relatively uncomplicated earth and
rockfill structure. The 1978 exploration program estabiished founda-
tion conditions and sources of suitable embankment materials in suffi-
cient quantities to construct the dam. The overburden is minimal and
foundation rock exposed over much of the site. Radical changes in
foundation conditions and borrow sources are not anticipated.

The design approach for the spillway is conservative for a rela-
tively uncomplicated structure. Fifteen percent contingencies, or
$20,528,000, were estimated.

The outlet works estimate includes 20 percent contingencies, or
$7,016,000. The estimate includes 100 percent lining of the diversion
and outlet tunnels. If rock quality is good, some of the lining may
be deleted.

The power intake works estimate includes 20 percent contingencies,
or $40,772,000.

The powerhouse estimate includes 20 percent contingencies or
$13,294,000. The underground powerhouse interior feature requirements
are known from comparison with other projects and a careful review of
this item.

Turbines, generators, accessory electrical equipment, and miscel-
laneous powerplant equipment are estimated with 15 percent contingencies.
These are known features with quantities and basic costs furnished by
experienced powerhouse design personnel.

The tailrace tunnels are assumed to be 100 percent concrete lined.
If the rock quality is good, some of these Tining requirements may be
deleted. Contingencies for this feature are 15 percent.

Twenty percent contingencies were used for transmission facilities.
The transmission system estimate was prepared by the Alaska Power
Administration with consultation with Bonneville Power Administration.

Contingencies of 20 percent were used for roads and bridges.
Assumptions on foundations assume extensive tundra removal and replace-
ment with nonfrost susceptable fi11 which requires large borrow quantities
for replacement.
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The construction facility requirements have been reviewed and com-
pared with facilities required for similar structures on similar projects
such as Dworshak, Mica and Oroville. The Trans Alaska 0il Pipeline
construction camp experience was also reviewed. Diversion tunnels are
assumed to be fully lined and rock support assumptions during tunneling
have been conservative. Careful analyses of means of diversion and
procedures have been made. Contingencies for construction facilities
are 20 percent.

Devil Canyon Dam

The total contingencies used for the Devil Canyon gravity dam
estimate are $120,551,000, or 20 percent of the Devil Canyon construction
costs. Contingencies for all features are the same percentages as for
Watana dam for the same reasons, except that contingencies for the main
dam, spillway, and auxiliary dam features have been increased to 20
percent.

Twenty percent contingencies were used for the main dam. Assump-
tions on foundation excavation and preparation for a gravity dam are
conservative. Both abutments are exposed rock. The concrete gravity
structure is relatively simple with known features. Agdgregate locations
and quantities available have been established.

The auxiliary earthfill and concrete dam was estimated at 20 per-
cent contingencies. The borrow source is known, partially explored,
and quantities determined. This is a simple, uncomplicated structure.
Foundation excavation and preparation assumptions are conservative.

The total contingencies for the thin arch dam alternate are
$103,756,000 or 21.2 percent of the updated total estimated construc-
tion cost of $665,000,000.

In general, the contingencies used for this project are based on
intensive study and comparison with cost histories and experience with
other projects.

The 0ffice of Management and Budget (OMB) has questioned the con-
tingencies used based on a 36 percent overrun on the Snettisham project.
The project cost estimate for the Snettisham project was $41,500,000 for
fiscal year 1967, the first year of construction. This estimate included
the Long Lake phase of project development, camp facilities, the trans-
mission system, and related features. The Crater Lake phase of project
development was added in fiscal year 1973, but design and construction
were subsequently deferred.




The estimate submitted to Congress for fiscal year 1976 was
$98,540,000, of which $22,132,000 was a price level adjustment, reflect-
ing a 35 percent cost overrun; however, with deferment of the Crater
Lake phase, total expenditures through fiscal year 1978 are $81,386,975,
an actual cost overrun of $17,754,975, or 22 percent. This cost overrun
includes the temporary repair and subsequent permanent relocation of a
failed portion of the transmission line. Environmental considerations
dictated its original location in an area of unanticipated and unknown
extreme winds and ice conditions not previously encountered on any trans-
mission line in North America. The increased cost for the transmission
line temporary repairs and permanent relocation was $9,976,000 of the
overrun, reducing the remainder of the overrun to $7,778,985 or 10 per-
cent. This information is reflected in the General Accounting Office
Report to Congress on Financial Status of Major Civil Acquisitions -
December 31, 1975, dated 24 February 1975.
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Cost
_ Account
Number

01

03

Descriptio

LANDS AND
Reservoir
Public d
Private
Site and
Access ro
Transmiss
Recreatio
Mining ci

Subtotaf
Contingenc
Government

TABLE B-1--DETAILED COST ESTIMATE

WATANA DAM AND RESERVOIR ELEVATION 2185
OCTOBER 1978 PRICE LEVEL
(FIRST-ADDED)

n or Item Unit
DAMAGES

omzin AC
land AC
other AC
ad AC
ion facilities AC

n AC
aims EA
ies 20%
administrative costs

TOTAL LANDS AND DAMAGES

Construction cost
Economic cost
RESERVOIR
Mob and Prep LS
“Clearing ~ AC
Contingencies 20%
TOTAL, RESERVOIR
DAMS
MAIN DAM
Excavation common
Left abutment CcY
Right abutment cY
River channel cY
Rock Excavation
Left abutment CcY
Right abutment cY
River channel CY
Drainage system LF
Foundation preparation - SY
Drilling-grouting LF
Care of water and
pumping LS
Mobilization and Prepa-
tory work LS
Instrumentation LS
Clearing grubbing AC

Quant

2,560
99,170
1,080
780
3,965
90

a

5,100

1,466,000
1,292,000
1,547,000

616,000
428,000
198,000
135,000
114,000
145,000

1
1

]
m

Unit
Cost
(%)

195.
186.
185.
186.
965.
222.
8,000.

800.

3,500.

00
00
00
00

00

00

.00
.00
.00
.00
.00

.00
.00

00

(
(

Total
Cost
($1,000)

500
18,446
200
145
3,826
20

32

23,169
4,634
880

28,683)

28,000
500)

204
4,080
857

5,000

7,330
6,460
7,735

11,088
7,704
3,564
4,725
3,990
7,250

2,000
19,000

960
389



Cost
Account
Number

04
04.1

04.2

TABLE B-1--DETAILED COST ESTIMATE--Continued

WATANA DAM AND RESERVOIR

Unit
Descriptivn or Item Unit Quant Cost
(%)
DAMS
MAIN DAM {Cont'd}
Embankment
Semi Pervious
From stockpiie cY 1,335,000 3.50
From req. excavation cy 4,743,000 1.00
Impervious
Frecm req. excavation cY 3,342,000 1.00
From borrow cY 4,031,000 4.00
Rock
From abutments
~Req.cexcavation cy 1,123,000 .75
Stockpile cY 420,000 3.25
From Spiilway Req. exca.CY 13,693,000 .75
From roads (stockpile) CY 2,348,000 3.25
From grout gailery- cy 36,000 .75
From stockpile misc. CcY 800,000 3.25
From borrow CY 17,876,000 9.00
Filters from borrow CY 7,822,000 8.00
Riprap cy 223,000 22.00
Grout gallery
Excavation CY 26,700 75.00
Concrete (roof-sides) CY 19,000 375.00
Cement - Cwt 87,000 8.00
Reinforcement LB 6,793,000 .55
Concrete floor steps,
landings, etc cY 2,750 500.00
Ventilation
Access tunneil from
Powerhouse
Excavation rock cy 10,768 190.00
Concrete cY 6,528 600.00
Cement Cwt 26,109 8.00
Resteel LB 2,164,000 .55
Subtotal
Contingencies 15%
TOTAL, MAIN DAM
SPILLWAY
Clearing & stripping AC 158 2,500.00
Foundation preu. SY 33,700 50.00
Excavation
Common cYy 10,568,000 2.00

Total
Cost
($1,000)

4,673
4,743

3,342
16,124

842
1,365
10,270
7,631
27
2,600
160,884
65,576
4,906

2,003
7,125

696
3,736

1,375
375

2,046
3,917

209
1,190

387,850
58,178

446,000

395
1,685

21,136
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Cost
Account
Number

04
04.2

04.3

TABLE B-1--DUTAILLD COST LSTIMATE--Contlinued

WATANA DAM AND RESERVOIR

Unit
Description or Item Unit Quant Cost
(%)
DAMS
SPILLWAY
Rock CY 10,533,000 8.00
Concrete
Mass CY 16,900 100.00
Structural CY 9,750 500.00
Lining CY 15,600 450.00
Cement Cwt 182,500 8.00
Reinforcement Lb 1,123,000 .55
Drill & grout for
anchors LF 17,200 20.00
Tainter gates 1200000#
gate hoists EA 31,250,000.00
Stoplogs (400000#) LS ]
Spillway bridges
(55'L by 26'W) (3EA) LS 1
Drainage LS
Mob-Prep LS 1
Subtotal
Contingencies 15%
TOTAL, SPILLWAY
QUTLET WORKS
Excavation
Commmon CY 35,700 15.00
Rock CY 115,400 50.00
Tunnel 25 @
45° slope cY 29,400 190.00
Vertical CYy 1,880 140.00
Horizontal Cy 4,250 125.00
Concrete
l.ining
45° slope CY 6,000 600.00
Rebar LB 322,000 .55
Vertical Ccy 350 500.00
Rebar LB 14,100 .55
Horizontal cy 820 . 300.00
Rebar LB 33,100 .55
Structural cY 9,600 600.00
Rebar LB 900,000 .55
Rockbolts
In vertical face
Drill & grout bolts
(92,200 LB) LF 21,400 20.00

Total
Cost
($1,000)

84,264

1,690
4,875
7,020
1,460

618

344

3,750
600

500

2,000
6,517

136,854

20,528

157,000

536
5,770

5,586
263
531

3,600
177
175

246
18
5,760
495

428



Cost
Account
Number

04
04.3

04.4

TABLE B-1--DETALLED COS| LST[MATF—-CunLiHUOd

WATANA DAM ARD RESERVOIR

Description or Item

DAMS

QUTLET WORKS

45° Slope
Horizontal
Tainter gates (4)
Slide gates (4)
Trashracks (2)
Cement

Elevators (50-ton)
Mob and Prep work

Subtotal
Contingencies 20%

TOTAL, OUTLET WORKS

POWER INTAKE WORKS
Mob and Prep Work
Intake structure

Excavation (rock)
Foundation preparation

Mass concrete
Structural concrete
Cement

Resteel

Emb. metal

Trash rack

Stairs

Elevator

Bulkhead gates
Stoplogs i
Electrical and
mechanical work
Truck crane
Bridge

Trash boom

Tunnel excavation
Concrete

Cement

Resteel

Steel Tiner
Bornetted gates

Log Boom

Unit Quant
LF 4,800
LF 4,400
LB 496,000
LB 2,200,000
LB 64,800
Cwt 110,700
LS 2
LS 1
LS 1
CY 222,000
SY 3,700
CY 39,500
CY 102,900
Cwt 555,600
LB 9,372,000
LB 35,000
LB 938,000
LS 1
LS 1
LB 3,860,000
LB 1,594,000
LS 1
LS 1
LS 1
LS 1
CY 95,100
CY 35,200
Cwt 140,800
LB 483,000
LB 24,350,000
EA

- LS

3 1,800,000.00

1

Unit
Cost
($)

250,000

30
50.
100.
500.

.00
.00
.00
.00
.00
.00
.00

.00

00
00

.00

.55

N I

[V V]

175.
350
8

.50
.00

.00
.00

00

.00
.00

.55

2.

70

Total
Cost
(51,000)

96

88
1,488
6,600
130
886
500
1,700

35,081
7,016

42,000

9,700

6,660
185
3,950
51,450
4,445
5,155
158
1,876
100
300
7,720
3,188

2,250
300
3,500
425
16,643
12,320
1,126
266
65,745
5,400
500
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Cost
Account
Number

04
04.4

07
07.1

[ABLL B=1--DLTALLED COST LSTIMATL--ConLinued

WATANA DAM AND RESERVOIR

Description or Item Urit

DAMS

POWER INTAKE WORKS (Cont'd)
Electrical and
mechanical work LS

Subtotal
Contingencies 20%

TOTAL, POWER INTAKE WORKS
TOTAL DAMS

POWERPLANT
POWERHOUSE
Mob and prep work LS
Rock excavation, tunnels,
P.H. chamber, trans-

former chamber, etc CY
Concrete CY
Cement Cwt
Reinforcement LB
Architectural features LS
Elevators LS
Mechancial and

electrical work LS
Structural steel LB
Misc. Metalwork LB
Draft tube bulkhead

gates - guides LS
Rock bolts ' LF
Steel sets LB
600 ton bridge crane LS
30 ton bridge crane LS

Airshaft (transformer
chamber) 3' DIA 880 LS

Subtotal
Contingencies 20%

TOTAL, POWERHOUSE

Quant

202,000
57,600
261,000
6,912,000

1

1
1,250,000
150,000

1

8,445 .

102,000
1
1

1

Unit
Cost
(%)

75.00
500.00
8.00
.55

30.00
2.00

Total
Cost

($1,000)

500

203,862
40,772

245,000
890,000

3,000

15,150
28,800
2,038
3,802
1,500
600

5,000
2,500
675

750
253
204
1,000
250

900

66,472
13,294

80,000




Cost
Account
Number

07
07.2

07.3

07.4

07.5

TABLLE B-1--DCTATLED CUS) LSTIMAT[——ConLinucd

WATANA DAM AND RESERVOIR

Description or Item

POWERPLANT (Cont'd)
TURBINES AND GENERATORS

Turbines
Governors
Generators

Subtotal
Contingencies 15%

Equipnent

Contingencies 15%

Equipment

Contingencies 15%

TATLRACE
Mob and Prep Work
Tunnel excavation

Concrete Tining
Cement
Reinforcement
Rock bolts
Steel sets

Qutlet Portal
Excavation rock
Concrete
Cement
Reinforcement
Stoplogs-steel

Tailrace channel
Excavation rock
Concrete
Cement
Reinforcement
Anchor bars #9

Unit

LS
LS
LS

TOTAL, TURBINES AND GENERATORS

ACCESSORY ELECTRICAL EQUIPMENT
Accessory Electrical

LS

LS

LS
CY
cY
Cwt
LB
LF
LB

cY
cY
Cwt
LB
LB

CY
cY
Cwt
LB
LF

B-18

Quant

_—

TOTAL, ACCESSORY ELECTRICAL EQUIPMENT

MISCELLANEOUS POWERPLANT EQUIPMENT
Miscellaneous Powerplant

TOTAL, MISCELLANEOUS POWERPLANT EQUIPMENT

1

233,000
28,200
112,8G0
5,202,000
51,000
1,115,000

2,500
450
1,800
207,000
737,100

176,300
4,425
17,700
177,000
5,700

Unit
Cost
(%)

85

.00
250.

00

.55

20

75.
500.
.00

50.
300.
.00

.50

.00
.50

00
00

00
00

.55

15.

00

Totatl
Cost
($1,000)

18,900
814
21,600

41,314
6,197

48,000

3,532
530

4,000

1,716
257

2,000

2,400
19,805
7,050
902
2,861
1,020
1,673

188
225

114
1,106

8,815
1,328
142

97
86




TABLE B 1-=DETATLLD COST ESTIMATE ==ConLinued

WATANA DAM AND RESLRVOIR

Cost
Account ‘ Unit Total
Number Description or Iten Unit Quant Cost Cost
(%) ($1,000)
07 POWERPLANT {Cont'd)
07.5 TAILRACE (Cont'd)
Cofferdam LS 1 2,000
Subtotal 49,826
Contingencies 20% 9,955
TOTAL, TAILRACE 60,000
07.6 SWITCHYARD
Transformers LS 1 5,434
Insulated cables LS 1 2,832
Earthwork LS 1 1,300
Subtotal 9,566
Contingencies 20% 1,913
TOTAL, SWITCHYARD 11,000
07.7 TRANSMISSION FACILITIES
Transmission facilities LS 1 255,000
Contingencies 20% 51,000
TOTAL, TRANSMISSION FACILITIES 306,000
TOTAL, POWERPLANT 511,000
08 ROADS AND BRIDGES
Permanent Access Road - 27 miles
(Highway No. 3 to Devil Canyon)
Clearing and grubbing AC 135 1,500.00 203
Excavation
Rock CY 200,000 20.00 4,000
Common cY 60,000 3.00 180
Embankment Cy 890,000 3.50 3,115
Riprap Cy 2,700 30.00 81
Road surfacing (crushed) CY 216,000 15.00 3,240
Bridges LS 1 15,000
Culverts and guardrail LS 1 1,250
Permanent Access Road - 37 miles
(Devil Canyon to Watana)
Clearing AC 195 1,500.00 293
Excavation .
Rock CY 300,000 20.00 6,000
Common Cy 90,000 3.00 270




TABLE B=1--DLETAILLD €COSs LSTIMATL--ConLlinucd

WATANA DAM ARD RESERVOIR

Cost
Account Unit
Number Description or Item Urit Quant Cost
($)
08 ROADS AND BRIDGES (Cont'd)
Embankment CY 1,244,000 3.50
Riprap Cy 3,800 30.00
Road surfacing (crushed) CY 304,000 15.00
Bridges LS 1
Culverts and guardrail LS 1
Permanent on-site roads
Power plant access
tunnel LS 1
Power plant access road LS 1
Dam crest road LS 1
Mob and prep LS 1
Spillway access road LS 1
Switchyard access rocad LS 1
Road to operating
facility LS 1
Power intake structure
access road LS 1
Airstrip access road LS 1
Subtotal
Contingencies 20%
TOTAL, ROAD AND BRIDGES
14 RECREATION FACILITIES
Site D
Camp units (tent camp) EA 10 3,000.00
Vault toilets EA 2 3,000.00
Subtotal
Contingencies 20%
"Total Site D
Site E
Trail system MI 12 15,000.00
Contingencies 20%
Total Site E
TOTAL, RECREATION FACILITIES
19 BUILDINGS, GROUND, AND UTILITIES
Living quarters and
0&M facilities LS 1

B-20

Total
Cost
($1,000)

4,354
114
4,560
5,000
2,250

15,459
1,971
125
3,500
560
300

300

375
650

73,150
14,630

33,000

36
43

180
36
216

1,000

2,500




TAULL B-1--DLIATLLD COST LSTIMATLE--Continued

WATANA DAM AND RLESLERVOIR

Cost
Account
Nunmber Description or Item ) Unit Quant
19 BUILDINGS, GROUNDS, AND UTILITIES (Cont'd)
Visitor facilities
Visitor building LS 1
Parking area SF 12,000
Boat ramp LS 1
Vault toilets EA 2
Runway facility LS 1
Subtotal
Contingencies 20%
TOTAL, BUILDINGS, GROUNDS, AND UTILITIES
20 PERMANENT OPERATING EQUIPMENT
Operating Equipment
and Facilities LS 1
Contingencies 20%
TOTAL, PERMANENT OPERATING EQUIPMENT
50 CONSTRUCTION FACILITIES
Biversion tunnels
D.S. Bulkhead LS 1
Excavation
Common CY 37,700
Rock CY 173,600
Tunnel 33 H.S. (4 336,200
Concrete
Lining CY 58,350
Reinforcement LB 3,155,000
Structural Cy 9,150
Reinforcement LB 1,045,000
" Rock bolts
Vertical face LF 24,900
Tunnel roof LF 40,000
Bulkheads LS 1
Cemnent Cwt 386,700
Plug tunnels LS ]
Care of water LS 1
Mob and prep work LS 1
Subtotal

Contingencies 20%

TOTAL, CONSTRUCTION FACILITIES

B-21

Unit
Cost
(%)

3.00
3,000.00

15.00
50.00
90.00

275.00

.55
500.00

20.00
20.00

8.00

Total
Cost
($1,000}

100
36
200

250

3,192
638

4,000

2,500
500

3,000

75

566
8,680
30,258

16,046
1,735
4,575

575

498
800
900
3,094
1,352
1,250
3,500

73,924
14,785

39,000




TABLL B-1--DETAILLED COST LSTIMATL--Continued

WATANA DAM AND RESERVOIR

Cost
Account
Number Description or Item

TOTAL CONSTRUCTION CCST
ENGINEERING AND DESIGN 4%
SUPERVISION AND ADMINISTRATION 5%
TOTAL PROJECT COST

WATANA DAM AND RESERVOIR

ELEVATION 2185
(First-Added)

Unit

B-22

Quant

Unit
Cost
($)

Total
Cost
($1,000)
1,619,000
65,000
31,000

1,765,000




TABLE B-2--DETAILED COST ESTIMATE
DEVIL CANYON DAM AND RESERVOIR, ELEVATION 1450, GRAVITY DAM

OCTOBER 1978 PRICE LEVEL
(SECOND-ADDED)

Cost
Account Unit Total
Number Description or Item Unit Quantity Cost Cost
($) ($1,000)
01 LAND AND DAMAGES
Reservoir
Public Domain (0)
State & Private Land 14,160
Mining Claim 3
Subtotal 14,168
Contingencies 20% 2,834
Government Administrative Cost 558
TOTAL, LAND AND DAMAGES 18,000
Construction Cost 18,000
Economic Cost 18,00C
03 RESERVOIR
Mob-Prep Work 77
Clearing AC 1,920 800.00 1,536
Subtotal 1,613
Contingencies 20% 323
TOTAL, RESERVOIR 2,000
04 DAMS
04.1 MAIN DAM

Excavation Rock
Excavation common
Exterior inass concrete
Interior mass concrete

Structural concrete
(dam structure)

Concrete (spillway)

Post cooling
Instrumentation

Pier & spillway rebar

Taintor gates

Bridges

Prevention or water
pollution

cy
cY
cy
cY
CY

cY
LS
LS
Lb
EA
LS

LS

B-23

476,400
89,400
256,100
2,138,000
8,883

18,600

1

1
3,255,000

2 1,500,000.00

1
1

20.00
5.00
80.00
75.00
475.00

450.00

.55

9,528
447
20,488
160,350
4,219

8,370
8,000

1,790
3,000
700

1,000




Cost
Account
Number

04
04.1

04.4

TAGLE [5-2--DETATLED COST ESTIMATE--Continued

DLVIL CANYON DAM AMD RLSERVOIR, ELEVATION 1450,

Description or Item

DAMS

MAIN DAM (Cont'd)
Scaling canyon walls
Stoplog, complete
Gantry crane
Elevator
Stairways
Rock bolts
Electrical and
mechancial work
Miscellaneous metalwork
Foundation treatment
Drilling and grouting
Drilling drainage holes
Concrete for parapet
and overhang
Resteel
Slide gates, frames,
guides and operators
Chain Tlink fence

Resteel for sluce conduits

Exploratory tunnels
(excavation)
Rock bolts

Contraction joint & cooling

system grouting
Cement '
Mob and Prep

Subtotal
Contingencies 20%
TOTAL, MAIN DAM

POWER INTAKE WORKS
Mob and Prep
Excavation

Open cut

Tunnels
Concrete

Mass

Structural and backfill
Cement

Reinforcing steel
Penstocks

Unit

LS
LS
LS-

LS
LS

LS
Lb
LF
LF
LF

cY
Lb

Sets
LF
Lb
cY
LF

Cwt
LS

LS

cy
CY

Cy
CY
Cwt

Lb

B-24

Quantity

1

2,500
430,000
70,000
52,500

3,352
4,296,115

4
1,845
891,560

3,500
50,000

1
7,44],009

1

7,200
34,400

7,300
10,430
74,000

2,478,000
9,582,270

GRAVITY DAM

Unit
Lost
($)

4

500

1,350,000.

20

400.
20.

75.
175.

100.
500.
.00
.55
.25

.50

5.
50.
35.

56
00
00

.00
.55

00

.00
.55

00
00

.00

00
00

00
00

Totlal
Cost
($1,000)

1,000
1,000
750
600
686
1,500

1,500

11
2,224
3,500
1,838

1,676
2,363

5,400
37
490

1,400
1,000

2,750
59,528
15,400

323,445
64,689
388,000

4,496

540
6,020

730
5,215
592
1,363
21,560




i,

Cost
Account
Number

04
04.4

04.5

07
07.1

TABLE B-2--DETAILED COST LSTIMATE--Continued

DIVIL CANYON DAM AND RESERVOIR, LLEVATION 1450, GRAVITY DAM

Description or Item Unit

DAMS

POWER INTAKE WORKS (Cont'd)
Bonnetted gates and
controls EA
Stoplogs, (936000#) LS
Trashracks (421,000# each) EA
Intake selector gate tower

Excavation rock cY
Concrete structural cY
Cement Cwt
Reinforcement Lb

Selector gates(1,500,000#) EA

Subtotal
Contingencies 20%
TOTAL, POWER INTAKE WORKS

AUXTLIARY DAM (EARTH FILL AND CONCRETE)

Mob and Prep LS
Excavation
Dam foundation cY
Foundation prepareation SY
Dam embankment cy
Drilling and grouting LF
Subtotal

Contingencies 20%
TOTAL, AUXILIARY DAM

TOTAL, DAMS

POWERFLANT

POWERHOUSE
Mob and Prep work LS
Excavation, rock cY
Concrete cY
Cement Cwt
Reinforcing steel Lbs

Architectural features‘ LS

B-25

Quantity

4
1
2

7,400
47,100
188,400
7,005,000
4

1

100,000
2,100
835,000
8,800

1

208,400
22,000
88,000
5,400,000
1

Unit
Cost
($)

1,80C,000.
1

50.
500.
8.

3,375,000,

50.
60.

75.
500.

00

.50

00
00
00
55
00

.00

00

.00

00

00
00

.00

.55

Total
Cost
($1,000)

7,200
1,875
1,263

370
23,550
1,507
3,886
13,500

94,417
18,883
113,000

312

600

105
5,010
528

6,555
1,311
8,000

509,000

2,000
15,630
11,000

704

2,970

1,500




Cost
Account
Number

07
07.1

07.2

07.3

07.4

07.5

TABLE B-2--DETAILED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RESERVOIR, ELEVATION 1450, GRAVITY DAM

Description or Item

POWERPLANT
POWERHOUSE (Cont'd)
Elevator
Mechancial and
electrical work
Structural steel
Miscellaneous metalwork

Subtotal
Contingencies 20%
TOTAL, POWERHOUSE

TURBINES AND GENERATORS
Turbines

Governors

Generators

Subtotal
Contingencies 15%
TOTAL, TURBINES AND GENERATORS

Unit

LS

LS
Lb
Lb

LS
LS
LS

ACCESSORY ELECTRICAL EQUIPMENT

Accessory Electrical
Equipment
Contingencies 15%

TOTAL, ACCESSORY ELECTRICAL EQUIPMENT

MISCELLANEQUS POWERPLANT EQUI
Miscellaneous Powerplant
Equipment
Contingencies 15%

LS

PMENT
LS

Quantity

1

1
1,200,000
150,000

TOTAL, MISCEZLLANEOUS POWERPLANT EQUIPMENT

TAILRACE

Mob and Prep

Excavation tunnel

Concrete

Cement

Resteel

Draft tube bulkhead
gate and guides

Tailrace tunnel
stoplogs (370,0004#)

Subtotal
Contingencies 20%
TOTAL, TAILRACE

LS
cY
CY
Cwt
Lb

LS
LS

B-26

1

74,500
17,500
70,200
3,029,000

1
1

Unit
Cost
(%)

2.25
4.50

85.00
300.00
8.00
.55

Total
Cost
($1,000)

200
4,812
675

42,191
8,438
51,000

20,250
1,053
22,950

44,253
6,638
51,000

2,512
377
3,000

1,798
270
2,000

766
6,333
5,250

562
1,666

700
800
16,077

3,215
19,000



Cost
Account
Number

07
07.6

08

14

i,

TABLE B-2--DETAILED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RESLERVOIR, ELEVATION 1450, GRAVITY DAM

Description or Item

POWERPLANT

SWITCHYARD
Transformers
Insulated cables
Excavation -
Rock
Common
Embankment

Subtotal
Contingencies 20%
TOTAL, SWITCHYARD

TOTAL, POWERPLANT

ROADS AND BRIDGES

Mob and Prep

On-site road
Clearing and earthwork
Paving
Culverts
Powerhouse and tailrace
access
Road to operating facility
Portals

Subtotal
Contingencies 20%
TOTAL, ROADS AND BRIDGES

RECREATION FACILITIES
Site A
(Boat access only)
Boat dock
Camping units
Two-vault toilets

Subtotal
Contingencies 20%
Total Site A

Site B
Access road
Overnight camps

Unit

LS
LS

cY
cY
Cy

LS

Mile
Mile
LF

LS
Mile
EA

EA
EA
EA

Mile
EA

B-27

Quantity

1
1

36,000
75,000
470,000

[SplpS R p
w W

[N p]

1
10
2

0.5
50

Unit
Cost
(%)

(]
01O

300,000.
110,000.
100.

125,000.
500,000.

40,000.

3,000

150,000.

4,000

Total
Cost
($1,000)

6,545
3,312

.00 720
.00 375
.00 1,880

12,832
2,566
15,000

141,000

400

00 690
00 253
00 85

6,000
00 250
00 1,000

8,678

1,736
10,000

00 40

.00 30
3,000.

76
15
91

00 75

.00 200




Cost
Account
Number

14

19

20

TABLE B-2--DETAILED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RLSERVOIR, ELEVATION 1450, GRAVITY DAM

Description or Item dnit

RECREATION FACILITIES
Site B (Cont'd)

Comfort stations EA

Power LS

Sewage LS
Subtotal

Contingencies 20%
Total Site B

Site C
Trailhead picnic area
access road Mile
Picnic units w/parking EA
Trail system Mile
Two-vault toilets EA
Subtotal

Contingencies 20%
Total Site C

TOTAL, RECREATION FACILITIES

BUILDINGS, GROUND, AND UTILITIES
Living quarters and 0&M

facilities LS
Visitor facilities

Visitor buildings LS

Parking Area LS

Boat ramp LS

Vault toilets EA
Subtotal

Contingencies 20%
TOTAL, BUILDINGS, GROUNDS, AND UTILITIES

PERMANENT OPERATING EQUIPMENT
Operating Equipment and
facilities LS
Contingencies 20%
TOTAL, PERMANENT OPERATING EQUIPMENT

B-28

Unit

Quantity Cost

($)

™S

60,000.00

j—

.2 150,000.00
12 3,000.00
30 15,000.00

2 3,000.00

2 3,000.00

Total
Cost
($1,000)

120
40
75

510
102
612

30
36
450

522
104
626

1,000

2,500

300
70
220

3,496
699

2,200
440
3,000



TABLE B-2--DETAILED COST LSTIMATE--Continued

Cost
Account
Number Description or Itenm Unit
50 CONSTRUCTION FACILITIES
Mob and Prep work LS
Coffer dams
Sheet pile Ton
Farth fill ()
Pumping LS
Remove Coffer dams LS
Diversion workds
Tunnel excavation CY
Concrete Ccy
Cement Cwt
Reinforcement Lb
Steel sets Lb
Rock bolts EA
Tunnel Plug
Concrete cY
Cement Cwt
Reinforcement Lb
Diversion Intake Structure
Excavation rock cY
Concrete structural CcYy
Cement Cwt
Reinforcement Lb
Bulkhead Lb
Approach Channel Lining
Concrete CY
Cement Cwt
Reinforcement Lb
Diversion Qutlet Structure
Excavation Rock Cy
Concrete cY
Cement Cwt
Reinforcement Lb
Stoplogs Lb
Outlet Channel Lining
Concrete cY
Cement Cwt
Reinforcement Lb
Subtotal

Contingencies 20%
TOTAL, CONSTRUCTION FACILITIES

B-29

Quantity

]

1,024
38,000
1

1

35,700
9,200
36,800
1,564,000
157,000
1,150

1,100
4,400
187,000

104,000
3,800
15,200
380,000
960,000

1,600
6,400
80,000

274,000
1,100
4,400

110,000

100,000

900
3,600
45,000

Unit
Cost
($)

1,500.
15.

100.
300.
.00
.55
.00
300.

600.
.00
.55

30.
500.
.00
.55
.50

300.
.00
.55

50.
500.
.00
.55
.50

500

DEVIL CANYON DAM AND RESERVOIR, ELEVATION 1450, GRAVITY DAM

00
00

00
00

00
00

00
00

00

00
00

.00
.00
.55

Total
Cost
($1,000)

1,885

1,536
570
3,500
600

3,570
2,760
294
860
471
345

660
35
103

3,120
1,900
122
209
1,440

480
51
44

13,700
550

35

61

150

450
- 29
25

39,555
7,911
47,000




Cost
Account
Number

30
31

TABLL B-2--DETALLED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RESERVOIR, ELEVATION 1450, GRAVITY DAM

Description or Item

TOTAL, CONSTRUCTION COST
ENGINEERING AND DESIGN 7%

Unit

SUPERVISION AND ADMINISTRATION 5%

TOTAL PROJECT COST

DEVIL CANYON DAM AND RESERVOIR

ELEVATION 1450, GRAVITY DAM
(SECOND-ADDED)

B-30

Unit
Cost
($)

Total
Cost
{$1,000)

735,000
51,000
37,000

823,000
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FISCAL YR
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DEVIL CANYON DAM PROJECT

CALENDER YR 1979 |
WATANA DAM PROJECT
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TUNNEL 1
TUNNEL 2

DIV ACCESS & COFFERDAMS

TURBINES & GENERATORS
MISC POWER PLANT EQUIP

LANDS & DAMAGES
RESERVOIR
SPILLWAY

OUTLET WORKS
POWER INTAKE
POWERHOUSE

ACC. ELEC EQUIP
TAIL RACE

SWITCH YARD
TRANSMISSION
ROADS & BRIDGES
RECREATION FAC
BLDGS, GNDS, & UTIL
PERM OPR EQUIP
CONST FACILITIES

MAIN DAM

3

03
G, 1
057
0L. 3
0Lk
07-1
077
07.
075
07
07.6
07.8
8
i
19
70

01
.5
50

CORFS OF ENGINEERS
NPA FORM 104

APR 75
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SUMMARY OF CHANGES

This section updates benefit calculations and the determination of
the project's economic justification presented in the 1976 Interim
Feasibility Repcrt. Economic trends and power usage continue to indi-
cate that significant amounts of new generation will be required in
the railbelt area of southcentral Alaska. A new load forecasting
methodology and the three additional years of historical data result
in slightly decreased peak load projections. The estimated costs of
both the hydroelectric project and the coal-fired alternative have risen
significantly since 1975. Under the base case set of assumptions,
hydroelectric development in the upper Susitna River basin continues
to appear economically justified. The 1978 updated benefit-cost ratio
of the proposed development is 1.4 compared to the earlier estimate
of 1.3.




STUDY AREA ECONOMY

SUMMARY OF CHANGES

The economic base analysis presented in the 1976 Interim Feasibility
Report was based on the market area's economic performance through 1974.
Fears of a severe post-pipeline depression in Alaska have been largely
dissipated by the sustained performance of the State's economy in the
2 years since the pipeline phased down in 1976. 1In 1977, higher pro-
duction Tevels were reached in the forest products, fisheries, and
agricultural industries when compared to 1976. The State's financial
institutions reached record high levels in 1977 in deposits, loans,
and total assets. In addition, more houses and commercial and indus-
trial buildings were constructed in 1977 than during any previous year.
In fact, by excluding contract construction employment {under which
pipeline workers were classified), there appears to have been a net
increase in 1977 of 1,500 nonagricultural jobs in Alaska.

INTRODUCTION

The discussion that follows both augments and updates the economic
base analysis of the 1976 report. It is based on three primary sources.
One is a detailed analysis of the southcentral Alaska economy between
1965 and 1975. This work was done by the Institute of Social and
Economic Research of the University of Alaska for the Southcentral
Level B Study. Two other reports, one by the State's Department of
Commerce and Economic Development and the other by the Department of
Labor, provide information on the performance of the economy since
1975. Some of the population and income estimates through 1974 presented
here differ from the estimates reported in the 1976 Interim Feasibility
Report. These differences resuit from recent efforts by the State and
others to develop a consistent data base.

HUMAN RESOURCES
The rapid economic growth in the Railbelt area of Alaska and in
Alaska as a whole has resulted in substantial immigration of people

seeking jobs in the Alaskan economy. Table C-1 summarizes popuiation
growth in the study area and in the state as a whole.

C-2



TABLE C-1
STUDY AREA POPULATION AS PERCENT OF TOTAL

Year Total Alaska Study Area Percent of Total
1960 226,167 149,186 66
1970 302,361 209,178 69
1973 330,365 234,768 71
1974 351,159 245,846 70
1975 404,634 290,522 72
1976 413,289 301,250 73

Source: State of Alaska Department of Commerce and Economic
Development, The Alaskan Economy, Year-End Performance

Report 1977.

There are two major economic motivating factors which explain the
large population increase. One is the fact that real incomes have
been rising in Alaska faster than the rate in the U.S. as a whole.
This is an indication that Alaska has been a region of improving economic
opportunity in comparison to nationwide averages. In addition, indi-
viduals see explicit opportunities in the growth in employment. 1/
The Alaska Department of Labor estimates that net migration accounted
for a 73,000 increase in resident population between 1970 and 1975,
about 72 percent of the increase, while natural increase accounted for
only 29,000, or about 28 percent of the total.

EMPLOYMENT

Employment shares of major industrial categories are presented in
Table C-2. As can be seen, some significant changes in employment
percentages have taken place over the past 5 years. In 1973, govern-
ment claimed by far the largest share (38 percent) of total employment
with services and retail trade a distant second at 14 percent. By 1978,
Government's share declined to 30 percent. Manufacturing is the only
other sector to show a significant decline - its share drops from 8.5
percent to 7 percent. Mining, construction, and services show the
largest gains.

1/ Institute for Social and Economic Research, University of Alaska,
Southcentral Alaska's Economy 1965-75, draft report.
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TABLE C-2
INDUSTRY EMPLOYMENT SHARES

(Percent)
Industry 1973 1978 (Projection)
Mining 1.79 3.06
Manufacturing 8.50 7.11
Government 37.75 30.49
Construction 7.09 10.02
Retail Trade 13.60 14.02
Wholesale Trade 3.10 3.40
Finance, Insurance and _

Real Estate 3.86 4.87
Transportation 2.40 2.46
Communications 2.40 2.46
Public Utilities 0.92 0.78

Source: Alaska Department of Labor, Alaska Economic Outlook
to 1985, July 1978.

Data for 1977 indicates that while the mid-year completion of the
trans-Alaska oil pipeline had an impact on the State's economy, it has
not been as severe as expected. As a result of the large decrease in
contract construction employment, total nonagricultural employment
declined accordingly. The decline in nonagricultural employment,
however, was less than that of contract construction, indicating a
previously unexpected economic stability.

PERSONAL INCOME

Total personal income is defined as the sum of wage and salary
income, proprietor's income, dividends, interest and rental income,
and transfer payments. Subtracted from this are personal contributions
for social insurance. Once total personal income is compiled, it is
then adjusted by the residency of the worker.

From statehood in 1959 through 1973, there has been stable growth

in the State's personal income, paralleling the national trends.
Alaska's per capita income estimate increased 86 percent from $2,498
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in 1959 to $4,644 in 1970 while the U.S. average rose 83 percent from
$2,167 to $3,966 respectively during this same time period. This
trend continued through 1973 with Alaska's per capita income rising
an additional 28 percent while the national level rose 27 percent.

Since 1973 per capita income in Alaska has demonstrated a phenome-
nal rate of growth. In 1974 it increased 17 percent to $7,117 while
in 1975 the reported increase was 33 percent to $9,440. During 1976
the annual rate of increase slowed considerably to 10 percent, boosting
per capita income to $10,415. Correspondingly, on the national level
it increased 9 percent in 1974, 8 percent in 1975, and 9 percent in
1976.

Clearly, Alaska's resident personal income has increased substan-
tially the past few years. The State's economy has received a tremen-
dous boost from construction of the oil pipeline, Native land claims,
outer continental oil development, and government expenditures. With
the completion of the oil pipeline, personal income of Alaskans is
initially declining in real terms. As additional projects come on
line in the future, the rate of growth in real personal income will
again turn positive.

TABLE C-3
TOTAL PERSONAL INCOME IN ALASKA, 1970-1977

Year Personal Income
(In billions of $)

1970
1971
1972
1973
1974
1975
1976
1977

.

WWWwrRN —— ——
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OO WHOOYOTW

Source: Alaska Department of Commerce and Economic Development,
The Aiaska Economy, Year-End Performance Report 1977.

AGGREGATE ECONOMIC PERFORMANCE

It has generally been assumed that there existed a direct cause
and effect relationship between pipeline construction and the State's
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economic expansion. Preliminary data for 1977 indicate that while
pipeline construction employment declined during the year, it did not
trigger massive layoffs in other nonpipeline sectors of the State's
economy. Indeed, even with an annual average loss of 11,300 construc-
tion workers, total employment in Alaska for 1977 declined by only
about 9,700 workers, or less than 6 percent, from the historic high
level in 1976. Refer to Table C-4.

Obviously, there have been other factors which have contributed
significantly to the State's recent economic expansion. By the end of
September 1977, over $348 million had passed through the Alaska Native
Fund to the Native corporations. Of this amount, a considerable por-
tion had been invested in Alaska businesses and industry. In addition,
public sector expenditures by Federal, State, and local governments
have demonstrated dramatic increases in recent years, and mineral
exploration activity has continued at a strong pace. These and other
sources of nonpipeline economic stimulation have occurred during the
pipeline construction time period and they appear to have played a
significant role in expanding and strengthening Alaska's economy.

The forest products industry, after considerable expansion in 1976
from the previous depressed levels, maintained a stable high level of
activity in 1977. Pulp and lumber production remained constant in
1977 although the production of wood chips declined significantly as
a result of world market conditions. Japan, the major purchaser of
Alaska's forest products, continues to be hampered by the slow recovery
of its national economy, especially in its residential housing sector.

The State's commercial fisheries industry greatly surpassed all
expectations during 1977. The salmon harvest was the highest since
1970 with strong returns of pink salmon to the southern portion of
southeast Alaska and with good returns to most other areas of the
State. Generally, the shellfish harvest and prices paid to fishermen
were higher than in 1976.

As a result of the overall increases in 1977's fin and shelifish
harvest, higher employment levels were stimulated in the State's fish
processing sector.

Investment in hard rock mineral exploration increased substantially
during 1977 to an estimated record high of $60 million. Qi1 exploration
continued with 33 wildcat and step-out wells drilled in 1977, represent-
ing nearly a threefold increase in activity over the 1976 total. Major
0il discoveries were announced in 1977 at Point Thompson and Flaxman
Island {located east of Prudhoe Bay), indicating the possibility of
additional North Slope o0il and gas fields of significant scale. 1In
October 1977, the Lower Cook Inlet lease sale was held in Anchorage.
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TABLE C-4
ALASKA ECONOMIC INDICATORS

1970 1971 1972 1973 1974 1975 1976

Resident Population (000) . . . . . . 302.4 312.9 324.3 330.4 351.2 404.6 413.3
Civilian Labor Force #(000) . . . . . 87.2 92.9 98.6 103.8 119.5 148.5 158.0
Employment #(000) . . . . . . . . . . 81.1 85.4 90.5 95.2 110.3 138.5 145.0
Nonagricultural Employment (000). . . 92.5 97.6 104.2 109.9 128.2 161.3 171.7
Number Unemployed #(000). . . . . . . 6.0 7.5 8.0 8.6 9.2 10.0 13.0
Wage & Salary Payments ($000,000) . . $1,253 $1,359 $1,471 $1,621 $2,167 $3,449 $4,247
Resident Personal Income *($000,000). $1,412 $1,563 $1,698 $2,006 $2,429 $3,443 $3,979
Anchorage CPI (1967 = 100). . . . . . 109.6 112.6 115.9 120.8 133.9 152.3 164.1
Percent Change in CPI . . . . . . . . 3.5 3.0 2.7 4.2 10.9 13.8 7.8
N.A. = Not Available

e = Estimate

# = Current Population Survey Basis

* = Place of Residence Basis

Source: Alaska Department of Commerce and Economic Development, The Alaska Economy, Year-End Performance

Report 1977.

1977e

N.A.
158.9
136.4
162.0

20.5

$3,737
$4,000
175.7



Although drilling results in the Gulf of Alaska have been disappoint-
ing to date, other o0il and gas exploration activities are continuing

on the National Petroleum Reserve Alaska (old PET-4) and on Native
corporation lands.
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PRESENT AND HISTORICAL POWER REQUIREMENTS

This section presents the existing and planned generating capacities
of the railbelt area as of 1977 along with generating resources that
are planned for the near future. Also shown are the historical net
generation estimates through 1977.

TABLE C-5
SUMMARY OF EXISTING GENERATING CAPACITY

Installed Capacity (MW)
Gas Steam
Hydro Diesel Turbine Turbine Total

Anchorage-Cook Inlet Area:

Utility System 45.0 27.5 435.1 14,5 522.1
National Defense - 9.2 - 40.5 49.7
Self-Supplied Industries - 11.3 15.2 37.5 64.0
SUBTOTAL 45.0 48.0 450.3 92.5 635.8
Fairbanks-Tanana Valley Area:
Utility Systems - 35.1 203.1 53.5 291.7
National Defense - 14.0 - 63.0 77.0
SUBTOTAL 0 9.7  203.1 116.5 368.7
TOTAL ~ 45.0 97.1 653.4 209.0 1004.5

Source: Alaska Power Administration, "Power Market Analysis," January
1979. Anchorage-Cook Inlet figures include the Valdez-
Glennallen area which totals 56.8 MW.

The total 1977 installed capacity of 1,004.5 MW represents a 45
percent increase over the 692 MW of installed capacity that existed
in 1974,
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TABLE C-6
NEAR-TERM PLANNED RESOQURCES

Installed Capacity (MW)

Gas Steam
Year Turbine Turbine Total
Anchorage-Cook Inlet
UtiTities 1978 66.7 - 66.7
1979 113.7 - 113.7
1980 100.0 - 100.0
1981 18.0 - 18.0
1982 100.0 - 100.0
1984 18.0 400.0 418.0
SUBTOTAL 416.4 400.0 816.4
Fairbanks-Tanana Valley
UtiTities 1982 - 104.0 104.0
TOTAL 416.4 504.0 920.4

Source: Battelle Pacific Northwest Laboratories, "Alaskan Electric
Power: An Analysis of Future Requirements and Supply Alter-
natives for the Railbelt Region,"” March 1978.
TABLE C-7

HISTORICAL NET GENERATIOH (GWH)

Anchorage-Cook Inlet Area Fairbanks-Tanana Valley Area

Year Util Nat. Def Indu Util Nat. Def Indu Total
1970 744.1 156.2 1.7 239.3 203.5 - 1,344.
1971 886.9 161.2 25.0(e))/ 275.5 201.4 - 1,550.
1972 1,003.8 166.5 45.3 306.7 203.3 - 1,725.
1973 1,108.5 160.6  45.3(e) 323.7 200.0 - 1,838.
1974 1,189.7 155.1  45.3 353.8 197.0 - 1,940.
1975 1,413.0 132.8  45.3(e) 450.8 204.4 - 2,246,
1976 1,615.3 140.3  45.3(e) 468.5 217.5 - 2,486.
1977 1,790.1 130.6  69.5 482.9 206.8 - 2,679.

1/ (e): estimated industrial load, revised by APA, January 1979.

Source: APA, Upper Susitna Project Marketability Analysis,
November 1978.
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PEAK LOAD

FUTURE POWER NEEDS

SUMMARY OF CHANGES

The forecasted demand for electrical power presented in this section
constitutes a downward revision from those estimates used in the 1976
Interim Feasibility Report. The cumulative changes are due to the use
of a different forecast methodology, 3 additional years of historical
data, and generally more conservative economic development assumptions.
The extent of change in the forecasts, however, is not great. For
instance, the midrange forecast of peak load for the year 2000 has been
revised to 2,852 MW, a 10 percent decrease from the earlier estimate
of 3,170 MW (refer to Figure C-1). The most noticeable change occurs
in the high range forecast which was reduced 36 percent in the year 2000.

Additionaily, the revised forecast has been extended an additional
25 years to 2025 in order to facilitate longer range planning.

Figure C-1
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FORECAST METHODOLOGY

The Alaska Power Administration (APA) has used a simplified end-use
model to forecast future power requirements, augmented by trend analysis
and an econometric model. Total power demand has been categorized into
three primary end uses: the residential/commercial/industrial loads
supplied by electric utilities, the national defense installation sector,
and the self-supplied industrial component.

~ Those factors in each category that best explain historical trends

in energy use were identified. In the utility sector, those explanatory
variables are population and per capita use. Population was forecasted
with the help of a committee of experts using a regional econometric
model, while per capita use estimates are an extrapolation of past

trends adjusted to account for anticipated departures from those trends.
National defense needs are assumed to depend on the level of military
activity and the number of military personnel in the study area. Future
self-supplied industrial power requirements are based on explicit assump-
tions regarding future economic development and the energy needs associa-
ted with such development.

POPULATION AND ECONOMIC ACTIVITY FORECAST

The most important sector in terms of magnitude of electrical
energy use is the utility sector, and population is the key factor in
this sector's future power requirements. Population forecasts in turn,
are highly dependent upon assumptions of future economic activity.
Economic activity assumptions are also important because they have a
direct impact on energy requirements in the self-supplied industrial
sector,

The population and economic activity assumptions used in this fore-
cast are based on a draft report of the Economics Task Force, South-
central Alaska Water Resources Study, dated September 18, 1978. The
report is entitled, Southcentral Alaska's Economy and Population,
1965-2025: A Base Study and Projection.

The report was a joint effort of economists, planners, and agency
experts who were members of the Economics Task Force of the Southcentral
Alaska Water Resources Study (Level B), being conducted by the Alaska
Water Study Committee, a joint committee of Federal and State agencies,
the Alaska Federation of Natives, the Alaska Municipal League, the
Municipality of Anchorage, the Southcentral region borough governments,
and regional Native corporations.

The projections reported relied on two long-run econometric models
devised by economists from the University of Alaska Institute of Social
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and Economic Research and from the MIT-Harvard Joint Center for Urban
Studies. Funding was provied by the National Science Foundation's Man
in the Arctic Program (MAP). The two specific models used here were
modifications of the Alaska State and regional models developed under
that program. The models produced estimates of gross output, employ-
ment, income, and population for the years 1975-2000. Population and
employment were disaggregated and extrapolated to the year 2025 by ISER
researchers under Economics Task Force direction, and using Task Force
concensus methodology. The data required to run the model were provided
by various members of the Economics Task Force, the assumptions were
reviewed by the Task Force, and the model outputs and tentative pro-
Jections were reviewed for internal consistency and plausibility by
ISER researchers and by the Task Force.

The use of the econometric model requires a set of assumptions
related to the level and timing of development. The assumptions pri-
marily consist of time series on employment and output in certain of
the export-base industries and in government. Because of the importance
of these assumptions to the electrical energy load forecast, they are
presented here in full on pages C-13 through C-31 from the Economic
Task Force Report.

Assumptions Used to Produce Economic and Population Projections, 1975-
2000

The critical assumptions are organized into two scenarios which
consist of all low-range assumptions taken together and, alternatively,
all high-range assumptions taken together. The scenarios were intended
to show a "reasonable" high and reasonable Tow development series of
specific projects which together would offer about the broadest range
of employment and population outcomes which could be foreseen. This
does not mean that the Task Force predicts that all or any of the
projects assumed will actually occur; on the contrary, there is a highly
variable degree of uncertainty with respect to the level and timing of
all developments in the scenarios. However, some projects were subjec-
tively rated more 1ikely than others, some unlikely, and some very
unlikely. Task Force consensus assigned most of the more 1likely projects
to the low development scenario, some of the less likely to the high
development scenario, and the remainder were assumed not to occur within
the time horizon of the study.

The resulting low and high scenarios should not be considered synonyms
for the terms "minimum" and "maximum" development. The Task Force did
not feel competent to say what the theoretical minimum or maximum
possible level of economic development in Southcentral Alaska might
be, since this could be influenced by Government policy at Federal,
State, and Tocal levels and by market developments beyond the power
of anyone to predict at this time; nor would that exercise have been
of much use to planners.
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The assumptiors are organized by industry and discussed in the
following sections.

Agriculture: Agriculture is currently a marginal industry in Alaska,
employing about 1,000 people statewide (depending upon the definition
of part-time, family help, and proprietors). In southcentral Alaska,
about 115 man-years per year are expended in agriculture. Under a
set of very favorable public policy decisions and favorable markets,
considerable further development might occur. Primary requirements
inciude: public priority given to agricultural production in Alaska
at the same level as petraleum, minerals, and marine products; active
pursuit of statutes and programs to reserve and preserve agricultural
lands; and public aid to innovative settlement and development techniques.
In this case, the agricultural experts on the Task Force could foresee
possible commercial agricultural employment of around 800 man-years in
southcentral Alaska per year, and about 4,600 statewide by the year
2000, rising to 6,900 by 2025. This reflects the current emphasis on
development of the Tanana Valley, rather than the southcentral area.
Total statewide sales of agricultural products in the high case rise to
about $400 million (1975 dollars) per year in the year 2000, and to
about $500 million in 2025. Value of output in constant 1958 dollars
rises to $51 million by 2000, about $8.5 miliion from southcentral. By
the end of the study period in the high case, about 1.06 million acres
would be cultivated for crops, and 5.2 million acres of range land
utilized. {(Currently, about 20,000 acres are used for crops and grass
in the State, about 12-13 thousand in southcentral.)

In the Tow case, public priority is given to "national" and "public"
interest in esthetic, recreational, subsistence, and wilderness values,
tending to reduce the amount of land available for crops and reducing
the access and usability of land for agriculture. In addition, public
agricultural agencies and institutions which support agriculture are
allowed to atrophy. In this case, and with market conditions continuing
to be unfavorable to Alaskan agricultuyre, the southcentral industry out-
put and commercial employment drops to zero as the land is subdivided
for homesites and recreational use. Value of commercial output drops
to zero by 1991, with only "amenity" (part-time, partly subsistence)
output remaining.

Forestry: Aggregated in State statistics under Agriculture-Forestry-
Fisheries, this is a tiny sector which employs about 22 people statewide.
Virtually all employment in T1ogging occurs in lumber and wood products
manufacturing. Value added is likewise negligible. In the high case,
this sector grows in proportion to growth in Tumber and wood products.

In the low case, it stays at current levels.



Fisheries: The fisheries sector primarily consists of persons
actually engaged in fishing, but it is troublesome for several reasons.
It is difficult to count fishermen since this is an industry in which
proprietors do much of the work, often with unpaid family help, the
work is seasonal in nature, and many out-of-state persons take part.
This causes the State's employment statistics, based on employment
covered by unemployment insurance, to be misleading. Likewise, multiple
licenses and unfished licenses make fisherman licenses a misleading
indicator. Area-of-catch statistics collected on fish landed in Alaska,
together with independent data on crew size, by gear type, give a
pretty good picture of total persons actually engaged in fishing. For
southcentral Alaska (but including the Aleutian chain), annual average
employment on this basis is about 2,000 persons, while it was 4,359
statewide in 1975. In the high case, it is assumed that in existing
fisheries, expansion of fishing productivity would be offset by limited
entry and labor-saving improvements in the fleet, leaving employment
constant at existing levels despite a fourfold increase in the salmon
catch. However, given very favorable conditions, major development of
the American trawl fishery off Alaska's coast could result in 100 per-
cent replacement of the foreign fishing effort inside the 200-mile limit
by the year 2000, employing about 17.5 thousand persons in fishing state-
wide and 8.7 thousand (or 50 percent) in southcentral. This was consid-
ered to be a very speculative development; consequently, no bottomfishing
development was considered in the low case, while existing fisheries
just maintained current employment.

Qutput level of existing fisheries in the high case expands consider-
ably, since the State is assumed to undertake an aggressive hatchery
and habitat improvement program, together with the 200-mile economic
zone. The combined effect is assumed to be a quadrupling of salmon
catch, while shellfish remain at about existing levels. The expansion
of the trawl fishery was assumed to result in a southcentral catch of
1.85 billion pounds per year, worth $361 million exvessel in the high
case. In the low case, all fisheries maintain their approximate 1975
levels.

Mining, Inciuding 0i1 and Gas: The mining sector is dominated by
employment and output in oil and gas, with lesser amounts in coal,
sand, and gravel, and a few persons engaged in precious metal exploration
and extraction. For the State as a whole, oil and gas developments are
expected to dwarf all other considerations in this industry. Within
southcentral Alaska, an important local issue is the development of
the Beluga coal field.

The developments in mining in the high case are assumed to be as

follows: There is a small find of hydrocarbons in the Northern Gulf of
Alaska, but no important production. If the mean expected reserves are
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found, peak production would be about 932 thousand barrels of oil per
day in 1985, and peak gas production of 0.5 billion cubic feet per day
in 1987. The Sadlerochit, Kuparuk River, and Lisburne formations at
Prudhoe Bay all combine in the high case for a 1,785 million barrels/
day flow of oil in 1985. In addition, the joint State/Federal offshore
Tease sale is assumed to contain o0il and gas resources equivalent to
total reserves of 1.9 billion barrels. There are also two lease sales--
in the Northern Gulf of Alaska (Sale 55) and Western Gulf/Kodiak area
(Sale 46)--which result in moderate sized o0il finds. Peak 0il produc-
tion in the Northern Gulf is about 0.550 million barrels per day in 1986,
and 0.515 million barrels per day in 1992 in the Western Gulf. Daily
gas production peaks at 1.0 bcf/day in the Northern Gulf and 0.26 bcf/
day in the Western Gulf. Coal production in the high case would begin
in 1983, with full-scale mining of 730,000 tons of coal per year by

1984 to feed a mine-mouth powerplant, twice that amount by 1986 to feed
a second plant, and development of 6 million tons/year exports by

1990. In the high case, employment peaks at slightly over 9,000 in
1984, subsequently declining to 8,200 in 1995, while output rises to
$3.2 billion (constant 1958 dollarsl/), tailing off to $2.6 billion.

Low case o0il and gas development basically consists of development
at or around Prudhoe Bay. There is exploration in all the areas noted
in the previous case, but exploration turns up far fewer prospects
worth developing. While the Kuparuk and Lisburne are developed in this
case and there is a joint offshore sale, the Beaufort sale turns up
only 0.8 billion barrels of reserves instead of 1.9 billion. The lower
Cook Inlet turns up only a small find, while the northern and western
regions of the Gulf of Alaska are dry and result in "exploration only"
employment. Beluga coal is not developed in the low case. As a result
of all this, statewide peak employment in mining rises to about 7,000
in 1984, dropping to less than 4,800 by the end of the century.

Within the region, exploration plus development of oil and gas
employ almost 4,800 persons by 1984 in the high case, declining to
almost one-fourth that number by 1993. Beluga coal adds about 220
workers by 1990, the first year of coal export. In the Tow case, the
peak employment is only 2,700 persons in 1984, the peak year, declines
sharply thereafter, and levels off at 1,200 after 1987.

Food Manufacturing: The food manufacturing industry in Alaska is
dominated by seafood processing, a situation which is not expected to
change in the near furure. In the high case, the projected fourfold
increase in the output of the salmon fisheries implies about a doubling

1/ The 1958 base year was used for convenience since U.S. Department
of Commerce estimates of gross product were in terms of 1958 dollars
when the study began.
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in employment required to process the salmon. Since it was the con-
sensus of the Task Force that shellfish are at or near maximum sustained
yield, the overall processing plant employment for existing fisheries

is projected to increase about 25 percent. Also in the high case, by
the year 2000 the 100 percent replacement of foreign bottom fish effort
off Alaska results in a catch of 3.7 million metric tons per year,
requiring estimated total processing employment of about 12,000 and
short-term (5-month) seasonal employment of 21,211--for an annual
average of 21,000 by 2000. However, we assumed that only about one-third
of total catch would be processed in Alaska shore-based facilities,
resulting in total Alaska shore-based employment of 3,759, half of

whom are employed in southcentral, and affect the local economy. The
remainder of the 21,000 work on processing vessels near shore and off-
shore, but their incomes probably would affect the Anchorage economy

and the statewide economy to some degree. Output for this industry

was estimated by taking the expected exvessel value and using the historic
ratio of exvessel to wholesale value, and the ratio of value-added to
wholesale value. In the high cases, the value of catch in existing
fisheries was assumed to rise at the same rate as total catch, yielding
$145 mi1lion in value added in 2000, while catch in the emergent trawl
fishery was assumed to rise to $722 million (3.7 million metric tons),
yielding about $167 million of value added in processing (all value
added in constant 1958 dollars). In the Tow case, a growth rate of

1 percent per year was projected for total output, yielding $81.5
miilion per year value-added by 2000.

Lumber and Wood Products Manufacturing: The two critical assumptions
for this industry are the annual cut of timber in the State, determined
mostly by Forest Service allowable cut and Japanese market conditions,
and whether any dimension sawmills are buiit in Alaska. In the high
case, the annual cut by the year 2000 was assumed to be 1,260 million
board feet (probably partly from Native lands), compared with 660
miilion in 1970. In the Tow case, the increase is to only 960 miliion.
No new mills are built in either case. While not exactly proportional,
the increase in employment is similar: 1in the high case, statewide
employment rises to 3,834 from 2,176 in 1975; in the Tow case, the rise
is from 2,176 to 3,280. The output of this industry was estimated by
calculating the 1975 ratio of output per employee. This was assumed
to escalate at its 1965-1975 rate of growth in the high case (about
1.66 percent), but stayed at 1975 levels in the Tow case.

Since almost all the prime timber 1ikely to be exploited by an
expanding industry is located outside the southcentral region, we
assumed that outside of Anchorage, the employment of firms in this
sector would escalate by about 1 percent per year in the Tow case, by
2.3 percent per year in the high case, which is about the same or Tless
than the statewide rates. Employment was assumed constant in Anchorage.
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Pulp and Paper Manufacturing: The growth in this sector is determined
by most of the same factors as lumber and wood products. In neither
case is there a pulp mill built in southcentral Alaska, so there is no
employment or output in this sector within the region. In the State,
the increase in total cut results in average employment increases of
about 1.6 percent per year in the low case, 1.8 percent per year in
the high, resulting in totals of 1,777 and 1,886, respectiveiy. In
the low case, productivity per worker remains at its 1975 value; in
the high case, it increases at 2.76 percent annually, its 1965-1975
rate, resulting in value added of $88.2 million and $93.6 million,
respectively, in the year 2000.

Other Manufacturing: This sector is an odd mixture of a wide variety
of cottage industries, printing and publishing, and consumer goods
manufacture, together with a few major petrochemical plants and refin-
eries. The major possible sources of new employment in this sector were
assumed to be the Alpetco royalty oil refinery-petrochemical complex,
Alaska Pacific LNG plant, and whatever other LNG or gas treatment
facilities might be associated with gas output from lower Cook Inlet
and the Gulf of Alaska. In the high case, the total operating employment
of these facilities was about 2,000 persons (mostly working for Alpetco).
In the low case, the only source was Pacific LNG, employing about 60
persons. Statewide output in this sector was more of a problem since
it was unclear how much the output to be added by any of the LNG plants
might be. It was decided to subsume LNG value-added under mining, and
in the high case, value-added in other manufacturing was estimated as
the existing level of output, plus total revenues of Alpetco, minus
cost of feedstocks, from the Alpetco pro forma financial projections
of March 10, 1978. Al1 the growth was entered outside of Anchorage.

In the Tow case, the existing level of output was used.

Construction: For modeling purposes, it was only necessary to
estimate total employment working on major projects exogenous to the
economy, since the rest of construction is projected with the support
sector and output is determined by employment in this sector in the
models. In the high case, the significant projects within the region
were assumed to be o0il treatment and shipment facilities in the Gulf
of Alaska and Kodiak subregions and the Kenai-Cook Inlet Census Division,
small LNG facilities associated with the Northern Gulf and Tower Cook
Inlet development, a Beluga coal transshipment facility, Pacific LNG
and Alpetco plants, and a new State capital in Willow. Outside the
region, there is augmentation of TAPS pipeline capacity, the northwest
Alaska gas pipeline is constructed, and field development facilities
are projected for the Beaufort Sea and the Kuparuk and Lisburne form-
ations. Statewide, total exogenous construction employment peaks at
a total of about 14,000 in 1981, declining rapidly thereafter to less
than 1,000 by 1991. In the region, the peak employment is a bit less
than 7,000 in 1981.
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The level of construction employment was considerably less in the
lTow case, both because of fewer developments in oil and gas, and because
several projects needing State support do not occur, e.g, Alpetco and
the State capital move. In this case, the northwest Alaska pipeline
is constructed, but the oil finds at Prudhoe Bay offshore areas are
relatively small, as are those in Tower Cook Inlet. The Kuparuk and
Lisburne formations are developed, and the Pacific LNG plant is built.
However, there is no new substantial augmentation to fish processing
in the form of new plants to process bottom fish. In the low case, state-
wide peak employment in exogenous construction is about 9,500, while
in the region it is about 1,800.

Federal Government: Federal Government employment has been growing
very little over the last 10 years, with civilian increases about offset
by decreases in military employment. The rate of civilian increase has
been about 0.5 percent per year, and lacking the boost of any massive
developments requiring Federal support, and lacking a new State capital,
the likely rate of increase in Federal civilian employment for the Tow
case is assumed to remain at 0.5 percent, increasing employment from
18,000 to 21,000 statewide, and from 10,900 to 12,250 in the region by
2000. In the high case, general development results in a doubling of
the average rate of increase to about 1 percent per year in Federal
Government in most of the State, and 1.2 percent per year in south-
central to reflect the State capital move. This increases statewide
Federal civilian employment from 18,000 to 22,000, and regional employ-
ment from 10,900 to 14,500. Federal military employment is assumed to
remain constant at 1975 levels in both the State and region.

State Government: State Government employment went through several
revisions because of concern about State budgets. Historically, the rate
of growth in this sector averaged 8.5 percent per year, a rate which
most Task Force members believed was unlikely to continue. On the other
hand, in the high case bottomfish development, major oil development,
and the moving of the State capital to Willow were 1likely to result in
fairly substantial increases in State employment. In the high case,
it is assumed that 2,750 positions were transferred from Juneau to
Willow and that total State Government employment would increase from
14,700 to about 39,000 in the year 2000, declining from around 7.6
percent of civilian wage and salary employment to about 7.2 percent.

In the region, State employment bulks fairly large because of the State
capital move, with the total from Anchorage and other southcentral
combined moving from 5,400 to 14,900, or from 5.2 percent to 13.1 per-
cent of total employment.

In the Tow case, it was assumed that government growth was restricted
by lower development needs, by funding constraints or public opinion,
and by the fact that the State capital did not move. Before 1985, State
Government employment growth was held to about 2 percent per year, with
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zero growth thereafter. State employment as a result-goes from 14,700
in 1975 to 19,159 in 2000, about 6.4 percent of civilian employment in
the Tatter year. In the region, total State employment rises from 5,400
to 7,140 in 1985-2000, about 6.1 percent of civilian emplayment in 1975
and 3.1 percent in the year 2000.

Local Government: Local government was assumed to be influenced in
the future by many of the same factors influencing the rate of growth
in State employment. The historic rate from 1965 to 1975 was 10.5 per-
cent (10.1 percent in southcentral), partly a result of development of
school systems and the transfer of State-operated rural schools in the
unorganized borough to local control. Due to increasing numbers of
functions being performed at the local level and rural development in
the high case, statewide growth was expected to be faster than in
southcentral, where Tocal governments are already well organized. Due
to the moving of the State capital and due to local government response
to fishing and oil, local government employment was projected to sustain
about a 4 percent per year growth rate outside the region and about 3.4
percent within the southcentral region. This meant a statewide increase
in local empioyment from 14,200 in 1975 to 34,900 in 2000. In the low
case, since the State capital does not move and State-local transfers
are expected to be sharply curtailed after 1985, the assumed rates of
growth are ahout 2 percent until 1985 and about 1 percent thereafter.
Total employment in local government goes from 14,200 in 1975 to 20,100
in 2000. Within the region, local government in the high case grows
from about 8,100 to about 18,600. In the Tow case, regional local
government employment grows from 8,100 to 11,300.

Miscellaneous Assumptions: In the model, Alaskan wage rates are
determined in most industries as a function of Alaskan prices and U.S.
average weekly wages in the private economy, defiated by the U.S.
Consumer Price Index for Urban Clerical Workers. (Both the Tatter
series are published by the Bureau of Labor Statistics.) Alaskan prices
are in turn determined as a function of U.S. prices and local demand
conditions, reflected by changes in employment. Finally, migration to
Alaska is calculated as a function of the change in employment oppor-
tunities and relative per capita income in Alaska, compared to the
rest of the country. 1In order to project a "high" and "Tow" scenario,
the economics Task Force reexamined the assumptions usually used to
run the model for impact-assessment purposes in Alaska and concluded
that "high" or "low" growth could occur because of movements of the
economy outside the State as well as inside the State. In particular,
the rates of growth of U.S. disposable personal income per capita (2.0
percent) and wages (1.2 percent) appeared a bit optimistic for the Tow
case. Therefore, in the low case, "pessimistic" forecasts by Data
Resources, Inc. were used: 1.0 percent per annum average increase in
real wages and 1.77 percent average increase in real disposable per-
sonal income per capita. These two changes had little influence.
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Government expenditures other than wages and salaries directly
influence output in the construction sector. To avoid having to make
a series of complex assumptions of doubtful validity concerning govern-
ment capital spending programs, the Task Force assumed other Government
spending increased proportionately to Government employment.

Finally, the Task Force recognized that some of the service, pub-
Tic utilities, and transporation employment in the southcentral area
would not be local-serving employment at all. Particularly, employment
in these sectors for Alyeska Pipeline Service Company and Beluga coal
extraction would be essentially exogenous to the local economy. Con-
sequently, an exogenous component was added for employment in these
three sectors to adjust for the employment by Alyeska and by Beluga.

These assumptions are summarized in Table C-8.

Assumptions Used to Estimate Employment and Populations, 2000-2025

The Task Force was charged with estimating total employment and
population after the year 2000, but the econometric models' results
were doubtful that far in the future. The Task Force instead developed
some educated guesses concerning the Alaskan economy in the post-2000
period, and these were used to extrapolate the year 2000 results to
2025.

Basically, the same methodology was used as above. The basic sector
employment was projected by individual industry, a relationship between
nonbasic and basic employment was assumed, and then a relationship
between population and employment assumed and projected.

Basic employmemt was projected as follows: Since there were no
significant additional prospects for oil development in southcentral
Alaska after 2000, this sector was assumed to stabilize at its year 2000
level, replacing old fields with some additional development. This
was true in both cases. Exogenous construction tends to follow oil
development, so it, too, was left at its year 2000 level. Federal
civilian employment continued to grow to serve the expanding post-2000
population; by 1.2 percent per year in the high case and 0.5-0.6 percent
in the Tow case. State and local government continued to grow at the
rates projected for their respective cases from 1975 to 2000, with
fairly rapid expansion in the high case, and virtually no expansion in
the low case. Agriculture continued to expand after 2000 in the high
case, with some significant opening up of lands. There was no post-2000
development in the low case. Since manufacturing of fish products,
Tumber, wood, and pulp was assumed to fully utilize the available
resources (as in the high case}), or its growth was restricted by
external institutional market factors (as in the low case), the level
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TABLE C-8
DEVELOPMENT ASSUMPTIONS

SECTORS HIGH LOW
Exogenous 1. 0il treatment and shipment facilities:
Construction Gulf of Alaska
Employment Kodiak
Kenai - Cook Inlet
2. Small LNG facilites in:
Lower Cook Inlet
North Gulf of Alaska
3. Beluga coal developed and tranship
facility
4, State capital built at Willow
5. ALPETCO built on Kenai Peninsula
6. Pacific LNG built on Kenai Peninsula Pacific LNG built on Kenai Peninsula
7. Northwest Gas Pipeline built Northwest Gas Pipeline built
8. TAPS expanded
9. Facilties developed for Kaparuk and Facilites developed for Kaparuk and Lisburne
Lisburne at Prudhoe Bay at Prudhoe Bay
10. Major Beaufort Sea oil discovery Small oil find offshore
11. Peak employment of 7,000 in 1981 in Peak employment of 1,800 in Southcentral,
Southcentral, 14,000 Statewide 9,500 Statewide
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TABLE C-8 (cont)

s

SECTORS HIGH LOW
Agriculture Major development: 800 man-years by Zero empioyment by 1990
Employment 2000 in Southcentral, 4,600 Statewide,
6,400 by 2025
Agriculture 1958 dollars: 8.5 million in Southcentral Amenity only
Value of by 2000, 51 million Statewide
Output
Forestry Essentially none Essentially none
Employment
Forestry Negligible increase Negligible increase
Value of
Output
Fishery No increase in existing fisheries No increase in existing fisheries
Employment
17,500 increase in bottom fishing No bottom fish development
Statewide, 8,750 in Southcentral
by 2000
Fisheries Salmon quadruples by 2000 No increase in salmon
Value of
Output No increase in shellfish No increase in shellfish

Bottom fish: 722 miilion 1958 dollars
Statewide by 2000, 361 miilion South-
central

No bottom fish development
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SECTORS

TABLE C-8 (cont)

HIGH

LOW

Pulp and
Paper
Manufacturing
Employment

Pulp and
Paper Value
of OQutput

Quter
Manufacturing
Employment

Other
Manufacturing
Value of
Qutput

Employment increases by 1.8% per year,
to 1,886 by 2000 Statewide

No employment in Southcentral

Value added of $93.6 million by 2000
Real output per employee grows at
2.76% Statewide

Employment does not grow in Southcentral
Dominated by petroleum industry

Increases reflect employment by
ALPETCO, Pacific LNG, and two small
LNG plants

Total employment of 2,000

Existing level, plus additons from
ALPETCO

Employment increases by 1.6% per year, to 1,777
by 2000 Statewide

No employment in Southcentral

Value added of $88.2 million by 2000

Real output per employee remains constant

Only increase is for Pacific LNG, employing
60 people

Existing Tevel of output



5¢-3

TABLE C-8 (cont)

SECTORS HIGH LOW
Lumber 1. Annual cut by 2000 is 1,260 million Annual cut by 2000 is 960 million board feet
and Wood board feet
Products
Manufacturing 2. No new mills No new mills
Employment
Statewide rises to 3,834 Statewise rises to 3,280
4. Other Southcentral employment increases Other Southcentral employment increases 1%
2.3% per year per year
5. Employment constant in Anchorage Employment constant in Anchorage
Lumber and 1. Real output per employee grows at Output per employee does not grow
Wood Products 1.659% per year
Value of
Output
Food 1. Fourfold increase in output of salmon Existing fisheries stay at existing levels
Manufacturing fisheries
EmpTloyment
2, Doubling of salmon processing employment
3. Existing fisheries plant employment
increases 25%
4. By 2000, T100% replacement of foreign No bottomfish development
bottomfish effort
5. 3.7 million metric tons/year catch by

2000
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TABLE C-8 (cont)

SECTORS HIGH LOW
Food 6. Total processing employment of 12,000
Manufacturing by 2000
Employment )
(cont) 7. Short-term (5-month) processing employ-
ment of 21,211
8. Annual processing employment average of
21,000 by 2000
9., Total Alaska shore-based employment of
3,759, 1/2 in Southcentral
Food 1. Existing fisheries value added (1958 §) Growth at 1% per year for total output, $81.5
Manufacturing $145 million by 2000 million per year value added by 2000
Value of
Output 2. Trawl fishery catch rises to 3.7 million No enhancement of fisheries output
metric tons, $722 million, $167 million
value added in processing
Mining 0i1 1. Development of Kaparuk River sand and Development of Kaparuk River sands and Lisburne
and Gas Lisburne formation, 1.785 million formation
Employment barrels/day in 1985
2. 1.0 billion barrels developed offshore 0.8 billion barrels developed offshore Prudhoe
Prudhoe Bay . Bay
3. North Gulf of Alaska: .550 million No find in North Gulf of Alaska

barrels/day in 1986
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TABLE C-8 {(cont)

SECTORS HIGH LOW
Mining 0il 4. West Gulf/Kodiak Area: .515 million No find in West Guif/Kodiak Area
and Gas barrels/day in 1992
Employment
(cont) 5. 1.0 BCF/day gas production in North No gas production in North Gulf of Alaska
Gulf of Alaska
6. .26 BCF/day gas production in West No gas production in West Gulf/Kodiak Area
Gulf/Kodiak Area
7. Coal production begins in 1983: No Beluga coal development
730,000 tons/year by 1984 to feed
mine mouth plant; 1,460,000 tons/year
by 1986 to feed second plant; 6 million
tons/year exports by 1990
8. 9,000 employed in 1984 Statewide 7,000 employed in 1984 Statewide
8,200 employed in 1995 Statewide 4,800 employed in 2000 Statewide
9. North Gulf of Alaska: 932,000 barrels
of oil per day by 1985, 0.5 billion
cubic feet per day in 1987
10. 4,800 employed regionwide by 1984, 2,700 employed in 1984 regionwide
declining thereafter declines sharply thereafter

11. 220 employed by Beluga coal by 1990

Value of 1. Present levels plus output of Beluga Present levels

Hard Mineral
Production

coal
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SECTORS

TABLE C-8 (cont)

HIGH

LOW

Value of
0i1 and Gas
Production

Federal
Government
Employment

Total Local
Government
Employment

Total Local
and State
Government
Expenditures

Production is multiplied times estimated
wellhead values of $17.00/bb1 ($1.80/MCF

for gas), new fields only in Southcentral 1Y

Prudhoe and other North Slope production
starts at $5.32/bb1 and 25¢/MCF in_1977,
with 0il rising to $29.28 by 2000 1/

Rises at 1.2% per year in Southcentral,
10,857 to 14,500 by 2000

Rises at 1% per year outside Southcentral

4% growth rate outside the region

3.4% growth rate within Southcentral
region

Statewide increase from 14,200 to 34,900
in 2000

Southcentral region increase from 8,100
to 18,600

Proportional to increase in wages and
salaries of Government workers

Production is multiplied times estimated
wellhead values of $7.50/bb1 (1.40/MCF_for
gas), new fields only in Southcentral 1/

Prudhoe and other North Slope production

starts at $5.20/bbl and 25¢/MCF in_1977,
with 0il rising to $29.28 by 2000 1/

Rises at 0.5% per year in Southcentral,
10,900 to 12,250 by 2000

Rises at 0.5% per year outside Southcentral

2% growth iate until 1985, 1% thereafter

Statewide increase from 14,200 to 20,100
in 2000

Southcentral region increase from 8,100
to 11,300

Proportional to increase in wages and
salaries of Government workers

1/ Estimates are in current dollars incorporating a 5 percent annual rate of inflation.

“sim
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SECTORS

TABLE C-8 (cont)

HIGH

LOW

Total State
Government
Employment

Value of
Facilities

0i1 and Gas
Production,
Transportation

Value of
Facilities,
Manufacturing

2,750 positions transferred from Juneau
to Willow, 1982-1984 ’

Total employment increases from 14,700
to 38,000 in 2000

Declines from 7.6% of civilian wage and
salary empioyment to about 7.2% by 2000

Southcentral employment increases from
5,400 to 14,900, or from 5.2% to 13.1%
of total employment

Statewide rate of employment growth is
about 5.4% per year

Based on Dept. of Revenue, Alaska's 0il
and Gas Tax Structure, February 1977,
Page IV, 23, thru 1985, declined at 5%
per year thereafter

Includes estimated value of LNG and
Petrochemical facilities for local
property tax

Total employment increase from 14,700 to
19,159 in 2000

Declines to 6.4% of civilian employment by
2000

Southcentral employment rises from 5,400 to
7,140, from 6.1% of civilian employment to
3.1% by 2000

Before 1985, government employment growth

held to 2% per year, with zero growth
thereafter

Based on Dept. of Revenue, Alaska's 0il and

Gas Tax Structure, February 1977, Page IV,
23, thru 1985, declined at 5% per year
thereafter

Includes value of Pacific LNG facilities



TABLE C-8 (cont)
SECTORS HIGH LOW

Exogenous 1. Estimated Alyeska employees in these Alyeska workforce only
Transporation sectors, plus 40 workers at the Beluga

and Services coal transshipment facilities

Employment

Rate of 1. Income - 2% Income - 1.77%
Growth of
Disposable 2. Wages - 1.2% Wages - 1.0%
Personal
Income Per
Capita and

™ Wages

w
o
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of employment in these industries was held constant at the year 2000
level. Fishing itself was assumed to replace 10 percent of the foreign
bottomfishing effort after 2000 by the year 2025 in the low case, but
there was assumed to be no change in the traditional fisheries beyond
their year 2000 level. 1In other manufacturing, the year 2000 employment
level was sustained, except that nonpetrochemical "other" manufacturing
was projected to double after the year 2000 to serve local markets in
the high case.

In projecting the nonbasic/basic ratio, somewhat different pro-
cedures were used for Anchroage and the rest of the region. In Other
Southcentral, the year 2000 regional ratio of nonbasic to basic employ-
ment was multiplied times regional basic employment each year out to
2025 and disaggregated, using year 2000 proportions, which permitted
proportional growth in the nonbasic sector in each subregion after the
year 2000. In the high case, the nonbasic/basic ratio was assumed to
converge to the existing 1975 U.S. ratio by 2025, but it was found to
be already there by 2000. In Anchorage, it was recognized that much
of the "support sector" employment in fact serves statewide needs in
transportation, financial services, etc. Therefore, an estimate was
made of local-serving nonbasic employment by multiplying the statewide
nonbasic/basic ratio by local basic sector employment. The remainder
was designated "statewide-serving" nonbasic employment, which was
assumed to grow at the same rate as basic employment because Anchorage
statewide services in both the basic sector and this part of the non-
basic sector can be assumed to grow in response to similar statewide
demands for central offices and. general support services. With the
Anchorage economy relatively mature by that time, it is more difficult
to argue that statewide-serving nonbasic firms would continue to grow
faster than their counterparts in the basic industries after 2000 than
before 2000.

Finally, civilian non-Native population not employed in exogenous
construction was estimated using year 2000 population/employment ratios
at the regional level and allocated to subregions using year 2000 pro-
portions. Any assumption other than proportional population growth
among subregions after 2000 was judged too difficult to defend, since
so little is known about the character of Alaska's economy at that
point. To this was added exogenous construction employment (no growth).
Native population (2 percent growth per year), and military (no growth).

FORECAST RESULTS

The Level B population forecast for the Anchorage-Cook Inlet sub-
region was adopted by APA for estimating power requirements without
any modification. APA applied projected statewide growth rates to the
Fairbanks-Tanana Valley area to develop population forecasts for that
region. The resulting population projections upon which the load
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forecast is based are presented in Table C-9. The figures include
national defense personnel. Actual population growth will likely fall
within the 1imits established by the high and low forecasts. The APA
population and Toad forecasts are discussed at length in Section G,
Marketability Analysis.

TABLE C-9
POPULATION ESTIMATES

Anchorage-Cook Inlet Fairbanks-Tanana Valley Statewide

Year Low High Low High Low High

1980 239,200 247,200 60,390 62,020 500,225 513,766
1985 260,900 320,000 68,010 77,350 563,303 640,718
1990 299,200 407,100 74,660 95,370 618,397 790,042
1995 353,000 499,200 82,130 114,360 680,286 947,312
2000 424,400 651,300 89,700 139,760 743,034 1,157,730
2025 491,100 904,000 99,040 179,240 820,369 1,484,784

UTILITY SECTOR

The midrange net generation forecast from 1977 to 1980 was based
on the average annual growth rate between 1973 and 1977. This rate was
adjusted upward and downward by 20 percent to establish the 1980 high
and Tow forecasts respectively. Beyond 1980, the high and low case net
generation is estimated by multiplying forecasted population by pro-
jected per capita use. Between 1973 and 1977, per capita use of elec-
tricity grew at an annual rate of 3.8 percent in Anchorage and 9.4
percent in Fairbanks. The lower Anchorage growth rate was adopted as
the basis of the per capita use trend. Increasing electrification is
assumed to be partly offset by increasing effectiveness of conservation
programs, resulting in a gradually slower rate of growth in per capita
use. The future rate of growth in per capita use was projected to
decline as shown in Table C-10.

In order to test the validity of this methodology for estimating
per capita power consumption, comparable regions in the Pacific North-
west were examined. The Eugene metropolitan area, Oregon, (population
150,450) as well as the Richland-Kennewick SMSA, Washington, (population
100,100) were selected on the basis of their similarity in population
and commercial/industrial characteristics to the railbelt area (i.e.,
substantial population coupled with relatively little heavy industry).

In the period from 1970-1977 per capita electricity use increased
by an average of 5.4 percent and 7.1 percent for Eugene and the Richland-
Kennewick SMSA, respectively. This compares to a 3.8 percent per capita
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growth rate for Anchorage (1973-1977). Furthermore, the power sales
anticipated by the utilities which serve Eugene and the Richland-
Kennewick SMSA, coupled with the population projections for these two
regions, reveal an ever increasing rate of per capita consumption.
Clearly, these utilities make 1ittle or no provision for energy con-
servation.

In 1977, per capita use in Eugene and the Richland-Kennewick SMSA
was 13,424 kWh and 17,297 kWh, respectively. These current rates meet
or exceed the high forecast for Alaska in the 1980-1985 period. With-
out doubt, Alaska holds a considerable potential for increased electri-
fication.

Pacific Northwest current per capita consumption (excluding aluminum
and others that buy at bus bar) is 13,550 kWh/yr.
TABLE C-10
PER CAPITA USE PROJECTIONS

Low Mid-Range High

Rate Forecast Rate Rate Forecast

Period (%) (KWH/Cap) % (%) (KWH/Cap)
1980-1985 2.5 11,000 3.5 4.5 13,800
1985-1990 2.0 12,400 3.0 3.5 16,300
1990-1995 1.5 13,100 2.5 3.0 18,900
1995-2000 1.0 13,800 2.0 2.5 21,400
2000-2025 0 13,800 1.0 2.0 35,000

With the high and low population forecasts and with high, mid, and
low per capita use assumptions, six different net generation forecasts
were calculated. From these, the high population-high energy use and
the Tow population-Tow energy use combinations were used for the high
and low range net generation forecasts. The midrange utility sector
forecast came from averaging the high population-Tow energy use and the
low population-high energy use forecasts.

The resulting forecasts are shown in Tables C-12 through C-14.
Peak Tload forecasts were calculated from projected net generation using
a 50 percent load factor.

NATIONAL DEFENSE SECTOR

The forecast for this relatively minor sector is based on historical
data from Army and Air Force installations in the railbelt area. Zero
growth is assumed for the midrange forecast. For the high range, growth
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at 1 percent per year is assumed, while the low range forecast is based
on a decline of 1 percent annually (see Tables C-12 through C-14).

SELF-SUPPLIED INDUSTRIES SECTOR

This category of Toad is comprised of those existing industries
that generate their own power, along with all similar type facilities
expected to be constructed in the future. It is likely that such
industries would purchase power and energy if available at reasonable
cost. The specific assumptions for this sector are based on Battelle's
March 1978 report entitled Alaskan Electric Power, An Analysis of
Future Requirements and Supply Alternatives for the Railbelt Region.

The high range of development includes an existing chemical plant,
LNG plant and refinery, along with a new LNG plant, refinery, coal
gasification plant, mining and mineral processing plants, timber
industry, capital city, and some large energy intensive industry. This
set of assumptions coincides with the Level B Study Task Force high case
development assumptions with two exceptions. Coal gasification and an
energy intensive industry were included by APA because informed judge-
ment indicates their definite potential. Their impact on population
and economic activity is relatively minor but their effect on peak load
requirements could be substantial.

The University of Alaska and Battelle completed a study entitled
Energy Intensive Industries for Alaska in September 1978. The study
evaluated a number of energy intensive industries that might be attracted
to the State as a consequence of the availability of its large and
diversified sources of primary energy. For a number of economic reasons,
it was concluded that the availability of energy resources per se would
not be sufficient to overcome the higher capital, operating and market-
ing costs for a world scale primary industry located in the State.
However, it was also concluded that of all industries examined, the
primary aluminium metal industry appeared to be the most likely to
succeed in Alaska. It was further concluded that a large electro-
process industry would have important implications to Alaska's electric
power supply planning. The viability of such an industry is contingent
upon the availability of Tow cost hydropower. For these reasons, the
development assumptions for the high range case include some large
energy intensive industry.

The assumed peak load requirements in the year 2000 are presented
in Table C-11. The midrange forecast is the same as the high range
except that the large energy intensive industry (aluminium smelter) is
excluded. The low range further excludes the new capital city. There
is also some reduction of peak load requirements of the mid and low
range cases. The resulting forecast is shown on Tables C-12 through
C-14,
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TABLE C-11

SELF-SUPPLIED INDUSTRY SECTOR ASSUMPTIONS, 2000
(High Range)

Type of Load Load (MW)

Existing Facilities:

Chemical Plant 26.0

LNG Plant 0.6

Refinery 2.4

Timber 5.0
New Facilities:

LNG Plant 17.0

Refinery 15.5

Aluminium Smelter 280.0

Coal Gasification Plant 250.0

Mining and Mineral Processing

Plant 50.0

Timber 7.0

New City 30.0
Total Peak Load 683.5
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TABLE C-12
TOTAL POWER AND ENERGY REQUIREMENTS

Anchorage-Cook Inlet Area and Fairbanks-Tanana Valley Area Combined
Peak Power

1977 1980 1985 1990 1995 2000 2025

MW 1/ MW MW MW MW MW MW

TOTAL
High 890 1,671 2,360 3,278 4,645 10,422
Median 650 829 1,162 1,592 2,134 2,852 4,796
Low 769 961 1,177 1,449 1,783 2,146

Annual Energy

GWH 1/  GWH GWH GWH GWH GWH GWH
TOTAL
High 3,928 7,636 10,684 14,844 20,936 47,054
Median 2,68] 3,663 5,133 7,078 9,528 12,738 21,578
Low 3,391 4,256 5,219 6,430 7,890 9,630
1/ Thousand KW = MW
Million KWH = GWH

Source: Alaska Power Administration, Department of Energy
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TABLE C-13
ANCHORAGE-COOK INLET AREA POWER AND ENERGY REQUIREMENTS

1

1/ Thousand KW = MW Million KWH = GWH
Source: Alaska Power Administration, Department of Energy
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Peak Power
1977 1980 1985 1990 1995 2000 2025
MW 1/ MW MW MW MW MW MW
UTILITY
High 620 1,000 1,515 2,150 3,180 7,240
Median 424 570 810 1,115 1,500 2,045 3,370
Low 525 650 820 1,040 1,320 1,520
NATIONAL DEFENSE
High 31 32 34 36 38 48
Median 41 30 30 30 30 30 30
Low 29 28 26 24 24 18
INDUSTRIAL
High 32 344 399 541 683 1,615
Median 25 32 64 119 199 278 660
Low 27 59 70 87 104 250
TOTAL
High 683 1,376 1,948 2,727 3,901 8,903
Median 490 632 904 1,264 1,729 2,353 4,060
Low 581 737 916 1,151 1,448 1,788
Annual Energy
GWH 1/ GWH GWH GWH GWH GWH GWH
UTILITY
High 2,720 4,390 6,630 9,430 13,920 31,700
Median 1,790 2,500 3,530 4,880 6,570 8,960 14,750
Low 2,300 2,840 3,690 4,560 5,770 6,670
NATIONAL DEFENSE
High 135 142 149 157 165 211
Median 131 131 131 131 131 131 131
Low 127 121 115 105 104 81
INDUSTRIAL
High 170 1,810 2,100 2,840 3,590 8,490
Median 70 170 340 630 1,050 1,460 3,470
Low 141 312 370 460 550 1,310
TOTAL
High 3,025 6,342 8,879 12,427 17,675 40,401
Median 1,991 2,801 4,001 5,641 7,751 10,551 18,351
Low 2,568 3,273 4,075 5,125 6,424 8,061



TABLE C-14
FAIRBANKS-TANANA VALLEY AREA POWER AND ENERGY REQUIREMENTS

Peak Power
1977 1980 1985 1990 1995 2000 2025
MW 1/ MW MW MW MW MW MW
UTILITY
High 158 244 358 495 685 1,443
Median 119 150 211 281 358 452 689
Low 142 180 219 258 297 329
NATIONAL DEFENSE
High 49 51 54 56 59 76
Median 41 47 47 47 47 47 47
Low 46 44 42 40 38 29
TOTAL
High 207 295 412 551 744 1,519
Median 160 197 258 328 405 499 736
Low 188 224 261 298 335 358

Annual Energy

GWH 1/  GWH GWH GWH GWH GWH GWH

UTILITY

High 690 1,070 1,570 2,170 3,000 6,320

Median 483 655 925 1,230 1,570 1,980 3,020

Low 620 790 960 1,130 1,300 1,440
NATIONAL DEFENSE

High 213 224 235 247 260 333

Median 207 207 207 207 207 207 207

Low 203 193 184 175 166 129
TOTAL

High 903 1,294 1,805 2,417 3,260 6,653

Median 690 862 1,132 1,437 1,777 2,187 3,227

Low 823 983 1,144 1,305 1,466 1,569

1/ Thousand KW = MW Million KWH = GWH

Source: Alaska Power Administration, Department of Energy
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CREDIT FOR ENERGY AND CAPACITY

The amount of project power for which benefit can be claimed
depends on both the project's capability and the market requirements.
The latter, in turn, is a function of total loads and the mix of avail-
able generating resources. The determination of this "usable" energy
and capacity from the Susitna project is based on a load/resource
analysis conducted by Battelle Pacific Northwest Laboratories for APA.

The load/resource analysis matches forecasted electric power
requirements with appropriate generating capacity additions. The
computer aided analysis schedules new plant additions, keeps track of
older plant retirements, and computes the loading of installed capacity
on a year-by-year basis over the period 1978 to 2011.

The analyses are based on the load forecasts and the existing and
planned generating resources described in the previous sections.
Reserve margins of 25 percent for noninterconnected load centers and
20 percent for the interconnected systems are assumed. The results of
the load/resource analysis are in terms of net deliverable capacity
and energy after deductions for anticipated transmission losses. The
load/resource analysis methodology recognizes construction schedule
constraints by not allowing call-up of new generation or transmission
capacity that could not be made available. For purposes of this
analysis, the following economic facility lifetimes have been assumed:

Type Years
Coal-fired Thermal Generation 35
Qi1-fired Steam Generation 35
Gas-fired Combustion Turbine 20
0i1-fired Combustion Turbine 20
Hydroelectric Generation 50 1/

At the end of its economic 1ife, the facility is retired from
service.

Generating plant availability can be expressed in terms of plant
utilization factors (PUF's), which are primarily dependent upon plant
type and plant age. For new capacity and most types of existing
capacity, the following maximum PUF's are assumed:

1/ While the payback period for financial calculations is 50 years,
the physical 1ife of a hydroelectric project is typically in excess
of 100 years. The effect of this discrepancy is insignificant
because there are only 53 MW of hydro capacity.
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Type Maximum PUF

Hydro 0.50
Stream Electric 0.75
Combustion Turbine 0.50
Diesel 0.10

Plants are allowed to run at the maximum PUF from the start, except
for new coal-fired steam electric plants which generally experience
Tower plant utilization in the first few years and also toward the
end of their economic lives.

Hydroelectric generation systems, as a result of their storage
ability and conservative ratings, can make additional power available
for peaking and it is assumed they can be scheduled at 115 percent of
design capacity for this service, except during the critical hydraulic
period when head limits plant output.

The results of the base case are presented as Exhibit C-1. In
those years when Susitna hydropower is available, the total system's
surplus capacity in any given year is subtracted from Susitna hydro
capability in that year to give the actual amount of Susitna capacity
that is usable. The remainder of the Susitna capacity is considered
temporarily surplus to the needs of the market area and no capacity
benefit is claimed. For instance, refer to Exhibit C-1, Watana POL in
1994 and the midrange load forecast. In 1995-96 (Pages C-1-13 and
C-1-14), adding Anchorage and Fairbanks, Watana is on line with 703 MW
dependable capacity and 808 MW overload capacity. The combined Anchorage
and Fairbanks surplus peak capacity in that year is 543 MW. 1/ There-
fore, only 265 MW, or 808 less 543, is usable Susitna capacity. Although
no benefits are claimed for the hydro capacity that appears surplus to
the needs of the market area, that capacity in actuality would be
utilized to generate power. This would result in older thermal genera-
tion being placed in a cold reserve status. This, in turn, extends the
useful 1ife of these temporarily retired plants and postpones the need
for future capacity additions. Though real, the monetary benefits
attributable to this postponement of new capaicty are minor and has
been ignored in this analysis.

For both the medium and high range load growth cases, additional
coal-fired generation would have to be installed after Watana completion

1/ The load resource analysis shows 101 MW surplus in Fairbanks, but
this must be adjusted down by 25 MW to account for the 25 MW steam
plant that comes on line subsequent to Watana.
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but before Devil Canyon power would be available. Unfortunately, due
to construction timing requirements, Devil Canyon cannot be advanced
in order to postpone the coal-fired addition.

Once the Susitna project's dependable capacity is fully absorbed
by increasing peak load requirements, there is the opportunity to
capitalize on the hydroelectric projects' capability to produce addi-
tional peaking capacity on an intermittent basis. This additional
capacity is available when the net power head exceeds the critical head.
(The critical head is where rated capacity is available at full gate
opening.) The amount of additional capacity increases with head until
the full 15 percent overload is reached. This occurs at full gate and
average head (where generator output is maximum), which is at about
630 feet for Watana and 545 feet at Devil Canyon, as can be seen on
Figure C-2. Figure C-3 shows that the head at Watana exceeds 630 feet
about 75 percent of the time. Because the power pool at Devil Canyon
is almost never drafted, Devil Canyon head is sufficient to produce
15 percent overload essentially 100 percent of the time.

Since this interruptible capacity cannot be guaranteed, its value
is typically less than that for dependable capacity. In keeping with
accepted practice, interruptible capacity, when needed to meet peak load
requirements, is valued at 50 percent of dependable capacity. 1/ For
purposes of benefit calculations, Watana is credited with 15 percent of
its at-market dependable capacity, or 103 MW of interruptible capacity.
(Since the full amount is available only 75 percent of the time, the
figure is adjusted downward to 77 MW.) The comparable figure for Devil
Canyon is 100 MW, which brings the combined project's interruptible
capacity to 177 MW for benefit calculation.

Again referring to the load resource analyses in Exhibit C-1 (Pages
C-1-13 through C-1-18), it can be seen that the Susitna project's energy
is fully utilized as it becomes available. There is no surplus energy
because thermal plant utilization factors are reduced to take advantage
of the less expensive hydro energy. Therefore, unlike Susitna capacity
benefits which are only claimed through assimilation into the system,
all Susitna energy is useful and benefits can be claimed for all of it.

The value of this hydro energy depends upon the type of generation
that would otherwise be producing the energy in the absence of the
hydroelectric generation. Part of the hydro energy goes to meet the
growth in demand for energy over time. In the absence of the hydro-
electric project, this load growth would be met by new coal-fired

1/ Department of the Army, Office of the Chief of Engineers, Digest
of Water Resources Policies, p. A-129.
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generation, and the value of this portion of the hydro energy is there-
fore the cost of coal-fired energy. The remainder of the hydro energy
displaces more costly thermal generation. While the existing thermal
plants continue to provide peak load capacity, the utilization of the
plants decline. This displaced energy is comprised of several types of
generation: coal-fired steam, oil-fired and gas-fired plants, and
diesel plants, each having its unique energy cost. The value of the
hydro energy produced in any year, then, is a composite value deter-
mined by the relative shares of generation type that would be pro-
ducing energy in the absence of the hydro.

The load-resource analysis shows that the great majority of the
displaced generation is coal-fired, since the plant utilization factors
of the diesel, gas, and oil-fired plants were already reduced prior
to Susitna hydropower availability. This results in a composite energy
value that, in the most extreme year, is only 5 percent greater than
the coal-fired energy value. Within 12 years after power-on-line, all
Susitna energy goes toward meeting load growth and is therefore valued
entirely at the coal-fired value. Because the effect on project justi-
fication is so minor over the 100-year economic life, the benefit of
the hydro energy has been calculated using the coal-fired energy value,
not the slightly higher composite energy value.

The usable capacity and energy for the midrange forecast with
interconnection in 19971, Watana power-on-line in 1994 followed by Devil
Canyon in 1998 is presented in Table C-15 and is portrayed graphically
on Figures C-4 and C-5. The usable capacity analysis results for the
various cases analyzed appear as Exhibit C-3 and are presented graphi-
cally in Exhibit C-2. Shown are cases for the low and high-range load
forecasts, as well as for delayed power-on-line dates.
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TABLE C-15

USABLE CAPACITY AND ENERGY, BASE CASE

Dependable
Year Capacity (MW)
1994 * 27
1995 265
1996 680
1997 680
1998 # 950
1999 1,035
2000 1,231
2001 1,347
2002 ## 1,347

* &

#h

Watana power-on-Tline with interconnection.
Less than full energy availabe due to reservoir filling.

Devil Canyon power-on-line.

Interruptibie
Capacity (MW)

-
~

N OO0 OO0OOQO0Q

Full utilization of Susitna power.
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Prime Secondary
Energy Energy
2,997 0 **
3,058 397
3,058 397
3,058 397
6,057 397 **
6,057 785
6,057 785
6,057 785
6,057 785
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THE SELECTED PLAN

POWER CAPABILITIES

The installed capacities at Devil Canyon and Watana reservoirs
were selected based upon the project firm annual energy produced in
a 28-year period of historical streamflow (1950-1977). This period
included three new years of streamflow, in addition to the 25 years
used in the original scoping analysis prepared in 1975. An updated
seasonal load curve prepared by APA was used in the new simulated
operation study.

The addition of the 3-year period of recorded streamflows resulted
in changes to the average annual and firm annual energy capability
amounting to less than 2 percent. The annual runoff for the 3-year
period is 96 percent of the long-term average. Therefore, no adjust-
ment in the original energy capabilities is considered necessary. The
power generating capabilities for the project are given in Table C-16.

TABLE C-16
AT-SITE POWER CAPABILITIES

Devil Canyon Watana Total

Instailed Capacity, MW 689 703 1,392
Peaking Capacity, MW 792 809 1,601
Dependable Capacity, MW 689 703 1,392
Average Annual Energy, 103 Muh 3,410 3,480 6,890
Firm Annual Energy, 103 Muh 3,020 3,080 6,100
Secondary Energy, 103 Mwh 390 400 790
Average Annual Spilled Energy, 103 MWh 31 44 75
Plant Factor - Percent 1/ 50 50 50

1/ Based on firm annual energy.

The driest year of record was 1969, which was estimated to have a
1,000 year return period based upon a Log Pearson Type III probability
distribution, with an average annual runoff at Devil Canyon of 5,600
cubic feet per second, or 59 percent of average. The second driest
year of record (1950) had a return period of 20 years with an average
annual runoff of 7,340 cubic feet per second. The 100-year average
annual low flow is estimated to be 6,500 cubic feet per second or 68
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percent of average. The 10 month period immediately following the 100-
year Tow flow would 1ikely be the most critical power period to be encoun-
tered in the Tife of the project.

The project dependable capacity is based upon the firm annual
energy and is equal to the installed capacity. The project firm annual
energy using the 28-year record of historical flows occurred in 1971.
During May of that year total project storage was reduced to its Towest
lTevel of the entire period (230,000 acre-feet or 3 percent of usable
storage). The annual energy produced by the project in 1971 was approxi-
mately 6,100,000 megawatt hours.

The maximum peaking capacity for both powerplants is 115 percent
of installed or rated capacity at 0.9 power factor. This 15 percent
overload capability was assumed to be available only at or near maximum
head on each unit for routing purposes.

The Targe storage capacity of Watana reservoir provides nearly full
river control. Spills occurred in 8 of the 28 years of record and were
only about 1 percent of the average annual project energy.

The transmission Tosses have been estimated by APA to be 3.2 per-
cent on-peak and 0.7 percent for the long-term average. The at-market
power capabilities are shown in Table C-17.

TABLE C-17

AT-MARKET POWER CAPABILITY

At-Site Losses At-Market

Installed Capacity, MW 1,392 45 1,347
Peaking Capacity, MW 1,601 51 1,550
Dependable Capacity, MW 1,392 45 1,347
Average Annual Energy, 103 MWh 6,890 48 6,842
Firm Annual Energy, 103 Mwh 6,100 43 6,057
Secondary Energy, 103 Muh 790 6 784

SEASONAL RESERVOIR OPERATION

The 1978 update of the simulated operation study did not result
in any substantial revisions to the overall pattern of project opera-
tion. The general criterion as before was to maintain Devil Canyon
reservoir at maximum pool to realize the greatest possible head on
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that reservoir. During the winter, withdrawals were made from Watana
storage to meet the system power demand. Devil Canyon storage was
used only after the supply in Watana reservoir was exhausted.

The general characteristics of the Watana operation are shown in
Figure C-6. The pool elevations shown have been adjusted in accordance
with the topographic information obtained in the 1978 field surveys
at the Watana damsite. In years of average streamflow the maximum
drawdown on Watana reservoir was about 100 feet. The reservoir reached
minimum active pool {elevation 1,940 feet) on only two occasions in
the 28-year period.

In the simulated operation, one criteria was to fill Watana reser-
voir on September 30 each year. This was not possible, however, in
13 of 28 years of record. In such years of reduced streamflow, it
proved to be inefficient to draw the Watana pool to a low Tevel on
September 30 in order to meet the system load requirement. If the
reservoir was consistently drawn below elevation 2,100 feet (storage =
6,700,000 acre-feet) on September 30 each year, the resulting head
loss was of such magnitude that the project was unable to recover
sufficiently to meet minimum system load requirements, even in years
with above average runoff. The minimum September 30 carry-over for
Watana reservoir was therefore set at 6,700,000 acre-feet for the
updated 1978 simulated operation studies. The generation and water
storage levels for Devil Canyon and Watana reservoirs for the entire
28-year period of record are shown on Plates C-1 and C-2.

The spring and summer filling operation for Watana reservoir in the
operation studies was guided only by a fixed flood control rule curve.
In later scoping studies this operation could be improved somewhat
through the use of a variable rule curve based upon both 7-day and
seasonal volume forecasts.

In the simulated operation, only the releases necessary for minimum
generation requirements were made until the month when the reservoir
would fill or encroach the flood space. Only during that month could
the excess runoff be used to generate secondary energy. The method of
operation results in unnecessary spillage of water.

In order to obtain a more realistic estimate of the spill frequency

at Watana reservoir, a separate study was conducted. In this study

the daily inflow to Watana reservoir was estimated using the records
from the stream gage at Gold Creek. It was assumed that the full
hydraulic capability of the Watana turbines could be used for 15 days
in advance of the spills observed in the other simulation study. In
addition, for 5 days in advance of the spills, the outlet tunnel with
discharge capacity of 30,000 cfs was used to maintain the pool below
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the crest of the spillway as much as possible. When the inflows
exceeded the discharge capacity of both the powerplant and the outlet
works and the reservoir reached full pool, the spillway, of course,
had to be used.

The results of the study are shown in Figure C-7. The curve on the
right indicates the frequency of spills if the outlet tunnel is not
used; the curve on the left assumes both the powerplant and the outlet
tunnel are used. The curve illustrates that the spillway at Watana
reservoir would be used approximately once in 10 years.
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ECONOMIC ANALYSIS

COSTS - THE BASE CASE

A detailed construction cost estimate for Watana, Devil Canyon,
and the connecting transmission systems is presented in Section B,
Project Description and Cost Estimates. It is expected that construc-
tion will begin in 1984, the transmission intertie would be complete
in 1991, Watana would be complete in 1994, and Devil Canyon would be
complete in 1998. Total estimated first cost of Devil Canyon and
Watana plus the transmission system is $2.588 billion.

Interest During Construction (IDC)

The interest charged on money expended during the construction period
is considered an additional cost of the construction phase. Simple
interest is calculated at 6-7/8 percent for each year's expenditure
and added to first cost to establish the investment cost.

System Annual Costs

Expenditures and IDC made after the October 1994 POL date of Watana
are discounted to 1994. The resultant total investment cost is then
transformed into an equivalent average annual fixed cost by applying
the appropriate capital recovery factor associated with the 6-7/8 per-
cent interest rate and 100-year project life.

Annual Operations, Maintenance, and Replacement

Operations, maintenance, and replacement costs estimated by APA
are added to the average annual costs to obtain a total average annual
cost of $228 million. See Table C-18.

HYDROPOWER BENEFITS

Power Values and Alternative Costs

The power values and alternative costs for use in power benefit
calculations were developed by the San Francisco Regional Office of
the Federal Energy Regulatory Commission (FERC), an agency of the
Department of Energy. A copy of the letter forwarding the power values
is included in Exhibit C-7. The method of analysis used by the FERC
staff in developing the power values is explained in Hydroelectric
Power Evaluation, by the Federal Power Commission (FPC), dated March 1968.
The calculations were based on a 50 percent plant factor for the
upper Susitna basin projects. Based on future load estimates, FERC
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§G-9

Watana
Accumulated
Year Expenditure Expenditure 1DC
1984 30,500 1,048
1985 107,000 30,500 5,775
1986 114,000 137,500 13,372
1987 159,000 251,500 22,756
1988 218,500 410,500 35,733
1989 214,000 629,000 50,600
1990 248,000 843,000 66,481
1991 258,000 1,091,000 83,875
1992 223,000 1,349,000 100,409
1993 161,000 1,572,000 113,609
1994 32,000 1,733,000 120,244
1995 1,765,000 1,765,000 613,902
1996
1997
1998
Watana

Construction Cost $1,765,000
I.D.C. 613,902
Investment Cost $2,378,902
Interest and Amortization $ 163,761
Operation, Maintenance, and

Replacement 2,620
Average Annual Cost $ 166,381

TABLE C-18

ANNUAL COST

COMPUTATIONS

(in thousand

s of dollars)

Devil Canyon Gravity Dam

Present Worth Accumulated Present Wortt

Expenditure of Expenditure Expenditure 1DC of IDC
39,000 39,000 1,341 1,341
98,500 98,500 39,000 6,067 6,067
117,000 117,000 137,500 13,475 13,475
137,000 128,187 254,500 23,581 22,064
144,000 126,070 391,500 38,191 33,436
158,000 129,428 535,500 43,622 35,734
129,500 99,258 693,500 53,505 41,010
823,000 737,443 823,000 179,782 153,127

Devil Canyon

Total Watana & Devil Canyon

$737,
153,

443
127

$890,570

$ 61,

307
700

62,007

$2,502,443
767,029
3,269,472

$ 225,068

3,320
$ 228,388



assumed that the output of the proposed hydropower project would be
utilized between the two major railbelt area load centers in the ratio
of 80 percent to Anchorage-Kenai and 20 percent to Fairbanks-Tanana
Valley.

Power values are provided for two generation alternatives at each
of the load centers. An oil-fired combined cycle plant located near
Anchorage and a mine-mouth coal-fired steam-electric generating plant
located near the Beluga coal fields are considered as alternatives to
hydropower for the Anchorage-Kenai area. For the Fairbanks load center,
an oil-fired regenerative combustion turbine plant near Fairbanks and
a mine-mouth coal-fired steam-electric plant near Healy are suggested
as the proper alternative power sources. FERC notes that the agency is
unable to state that either is the most probable source, despite the
oil-fired alternatives appearing less expensive.

Whereas in 1975 FPC presented gas-fired generation as a possibie
alternative, it is no longer considered a viable option because of
national policy and, specifically, the National Energy Act.

The Anchorage area coal-fired power values are based on a two
unit, 450 MW plant with a service life of 30 years. The heat rate is
10,000 BTU/kwh and the annual plant factor is 55 percent. The invest-
ment cost estimate is $1,240 per kilowatt, while the cost of fuel is
estimated at $1.10 per million BTU. Included in the ‘estimate are
baghouse filters and S02 scrubbers at $187 per kilowatt and cooling
towers at $35 per kW. These are July 1978 costs, and neither infla-
tion nor fuel cost escalation are considered.

The coal-fired alternative at Fairbanks is a two unit 230 MW plant,
also with a 30 year service life. Its heat rate is 10,500 BTU/Kwh and
has a 55 percent plant factor. The estimated investment cost is $1,475
per kilowatt and the fuel cost is assumed to be $.80 per million BTU. °
Included in this estimate are electrostatic precipitators and SO»
scrubbers at $357 per kW and cooling towers at $44 per kW. Again,
these are the costs as of July 1978.

Financing for the Anchorage alternative is a combination of 75
percent REA and 25 percent municipal. In Fairbanks, the assumption is
that financing would be provided by the Alaska Power Authority.

The composite capacity value of the coal-fired alternative is
$186.58 per kilowatt-year. The corresponding energy value is 12.76
mills per kWh. This and other sets of power values are shown in more
detail in Exhibit C-4.
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Natural Gas Alternative

In not providing power values for a gas-fired thermal alternative,
FERC indicates its agreement with APA and the Corps of Engineers that
natural gas is not an appropriate long-term alternative to hydropower
in the Anchorage area. This is in keeping with the National Energy
Act which prohibits such use in base-load plants with very limited
exception.

The strongest argument against the use of natural gas for electrical
generation is the national energy policy, but 1imited Cook Inlet supplies
offer additional rationale. Since the Office of Management and Budget
specifically commented on the Cook Inlet gas supply situation, updated
information has been gathered.

The estimated Cook Inlet natural gas balance through the year 2000
is presented in Table C-19. The reserve estimates are based on an
analysis entitled "Estimated Recoverable Gas Reserves from Gas Fields
in the Cook Inlet Area" by the State Division of 0il and Gas Conser-
vation, April 13, 1978. Division analysts believe that more detailed
study would Tikely result in as much as a 20 percent increase in the
estimate for three fields. 1/ This correction would result in an
increase of 436 BCF over the 13 April 1978 estimate of 3,776 BCF. Not
included in the Division's estimate are approximately 216 BCF of Kenai
Field gas that has been leased for reservoir pressure maintenance.

This gas will be returned in future years and will be available for

sale. The adjusted estimate of recoverable Cook Inlet gas reserves is
therefore 4,428 BCF. The Alaska Division of Mineral and Energy Manage-
ment estimates potential additional resources of about 7 trillion cubic
feet; such estimates are speculative with Tittle agreement among experts.

Approximately 3,698 BCF, or 84 percent of those reserves are
presently committed to Alaskan and export uses. Table C-20 presents
the estimated reserves and commitments by field. The Pacific Alaska
LNG contracts, amounting to 952 BCF, have lapsed as a result of failure
to gain FERC approval of the project. The approval has been delayed
largely due to the PALNG's inability to gain gas committments suffi-
cient to operate at required scale. PALNG continues to explore for
gas in Cook Inlet and eventual FERC approval is anticipated. PALNG
expects the lapsed contracts to be readily reinstated with an extended
deadline for project approval and some renegotiation of price. The
PALNG lapsed contracts are therefore considered committments for this
analysis.

1/ Conversation with staff of the Division of 0i1 and Gas Conservation,
27 September 1978,
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There has been an unwillingness on the part of natural gas owners
to enter into contracts for the provision of gas during a period of
rapidly escalating gas prices and great uncertainty regarding gas
price deregulation. Additional commitments are anticipated as the
pricing structure stabilizes.

In 1976, 34 percent of Alaska's total energy consumption was pro-
vided by Cook Inlet natural gas. The uses are detailed in Table C-21.
In the same year, 54 percent of Alaska's electrical generation was
provided by Cook Inlet gas. Natural gas is exported in large quantities
in the form of both LNG (Tiquified natural gas) and ammonia-urea
fertilizer. Comparing consumption in 1976 with the previous year,
natural gas use was up 12 percent with the largest increase, 18 percent,
in electricity generation.

Projections of natural gas consumption levels between 1980 and 2000
were developed in a study for the Alaska Royalty 0il and Gas Development
Advisory Board and the 1978 Alaska State Legislature. The report, pub-
Tished in January 1978, is entitled 0il and Gas Consumption in Alaska,
1976-2000. A base case projection of gas demands is presented and
possible departures from the base case are analyzed. Over the entire
period, natural gas use is forecasted to grow at 2 percent annually.
This low rate is attributable to the base case assumptions of prohibi-
tion on the use of gas in new electricity generating facilities in the
mid-1980's and only moderate increases in industrial use. As a result,
use of gas in 1980 is 238 billion cubic feet, up from 165 BCF in 1976.
By 2000 its has risen to 267 BCF, reflecting the fact that most of the
growth in natural gas consumption is assumed to occur in the near
term and in the industrial sector.

The forecast shows gas use in space heating to be the most rapidly
growing demand throughout the period at 5 percent. Gas use in elec-
tricity generation remains essentially constant, while industrial use
of gas rises sharply in the near future, but further increases are
assumed to be zero because of supply constraints. The base case
assumes population growth of about 3 percent annually, per capita
demand somewhat moderated by high energy prices, and no significant
new industrial consumers of large amounts of gas.

The sensitivity of the projection to changes in several of the
assumptions was tested. Al1 resulted in increased demand relative to
the base case. Two of the possible scenarios are of special interest
and appear in Table C-19.

One possibility is the continued use of gas in new electricity

generating units in Anchorage after the mid-1980's. By 1990 this
would add about 23 BCF annually to gas demands for electric power,
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essentially doubling gas use by that sector. This would add 10 per-
cent to total gas requirements in that year and increase the overall
growth rate in gas consumption from 2 percent up to 3 percent for the
projection period.

The active proposal to Tiquify Cook Inlet natural gas for transport
to California is a second scenario of interest. As noted earlier,
required FERC approvals have yet to be given, but PALNG continues to
actively explore for additional Cook Inlet gas and to plan for con-
struction of facilities beginning in 1980. This proposal would
require about 80 BCF annually in its initial phase. Were adequate
reserves available, this would be essentially doubled to 161.6 BCF
annually. Over a period of 15 years (assuming a start in 1985) such
a project would thus require from 1,200 to 2,424 BCF of Cook Inlet gas.

Another source of Cook Inlet gas demand forecasts is Natural Gas
Demand and Supply to the Year 2000 in the Cook Inlet Basin of South
Central Alaska, a November 1977 report compiled by the Stanford
Research Institute (SRI) for Pacific Alaska LNG Company. The SRI
forecast is somewhat higher than that previously discussed. This
difference is accounted for primarily in the industrial component,
where SRI does not 1limit growth as was done in the 1978 base case
forecast to accommodate anticipated supply constraints. The SRI
intermediate forecast is presented along with the other three scenarios
in Table C-19.

Summing the annual estimates of Cook Inlet demand requirements
from 1976 to 2000 results in total estimated requirements of 5,211 BCF
in the base case. The addition of Pacific Alaska LNG increases the
forecast to 6,411 BCF or 7,635 BCF depending on the scope of the opera-
tion. The addition to the base case of new gas-fired electrical gen-
eration increases the forecast to 5,743 BCF. The SRI intermediate
forecast of total demand over the period is 8,232 BCF, which includes
full scale PALNG, but no new gas=fired generation.

Estimated proven Cook Inlet gas reserves are inadequate to meet the
requirements in all forecasted cases. The deficit through the year 2000
varies from a Tow of 783 BCF in the base case to 3,804 BCF in the SRI
intermediate forecast (see Table C-19). The use of Cook Inlet gas for
new gas-fired electrical generation after 1985 would increase the year
2000 deficit by about 532 BCF.

There may or may not be sufficient undiscovered gas reserves in the
Cook Inlet area to meet the anticipated deficit. Estimates of undis-
covered reserves range from 6-29 trillion cubic feet. Because the Cook
Inlet gas supply has historically far exceeded local demand and because
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09-2

Demand
(A) Estimated Requirements
(B) Committed Reserve 5/
(C) Remaining Requirements 6/

Supply

(D) Estimated Recoverable
Reserves 7/

(E) Uncommitted Reserves 8/

(F) Undiscovered Reserves 9/
Balance

(G) Deficit (Not Including

Possible Undiscovered
Reserves) 10/

e

TABLE C-19

COOK INLET NATURAL GAS BALANCE
1977 to 2000 1/
(Billion Cubic Feet)

LNG to California New Gas Generation SRI
(80 BCF/161 in Anchorage (79 BCF Intermediate
Base Case BCF Annually) Annually in 2000) Case
5,211 6,411/7,635 2/ 5,743 3/ 8,232 4/
3,698 3,698 3,698 3,698
1,513 2,713/3,937 2,105 4,534
4,428 ' 4,428 4,428 4,428
730 730 730 730
2 ? ? 2
783 1,983/3,207 1,375 3,804



NOTES TO TABLE C-19:

1/

Based on "0i1 and Gas Consumption in Alaska, 1976-2000," January
1978 by the Division of Energy and Power Development and the
Division of Minerals and Energy Management, Table IV.1, with
modifications explained below.

Base case requirements plus additional LNG export from 1985 to
2000 of either 80 BCF annually or 161 BCF annually.

Gas use in new gas-fired electrical generation increases from zero
in 1985 to 79 BCF annually in 2000.

Intermediate case without additional gas-fired electrical generation
from "Natural Gas Demand and Supply to the Year 2000 in the Cook
Inlet Basin of southcentral Alaska," November 1977 by the Stanford
Research Institute for Pacific Alaska LNG Company, Table II.

See Table 2.

() = (A) - (B)

See Table 2.

() = (D) -~ (B)

Estimates range from 6 to 29 trillion cubic feet but are too
speculative for purposes of power planning.

(6) = (A) - (D) or (C) - (E)
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TABLE C-20
COOK INLET NATURAL GAS RESERVES AND COMMITTMENTS

Field Source 1/ Committed Total Reserves 2/
(BCF) {BCF)

Beaver Creek PALNG 112 239
Beluga River DOGC, PALNG 1,003 1,057
Birch Hill 11
Falls Creek 13
Ivan River PALNG 101 101
Kenai DOGC 1,708 1,785 3/ 4/
Lewis River PALNG 22 90
McArthur River DOGC, PALNG 87 140 3/
Nicolai Creek 17
North Cook Inlet DOGC 666 912 3/
North Fork 12
Sterling 23
Swanson River 0
West Forelands 20
West Fork 8

TOTAL 3,698 4,428
NOTES:
1/ DOGC is short for "Summary of Gas Sales Contracts, Cook Inlet Area,

March 15, 1976" by the Division of 0il1 and Gas Conservation.
PALNG refers to data provided by Len McLean of Pacific Alaska LNG
Company in an interview on 4 October 1978.

The total reserve estimates are taken from "Estimated Recoverable
Gas Reserves from Gas Fields in the Cook Inlet Area," April 13,
1978 by the State Division of 0i1 and Gas Conservation. The report
was augmented by information provided by Lonnie Smith, Chief
Petroleum Engineer, DOGC, in an interview on 28 September 1978.

Includes a 20 percent increase over estimate contained in April 13,
1978 DOGC report on the basis of new information available to DOGC.

Includes 216 BCF leased for reservoir pressure maintenance that
was not included in the DOGC report.
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TABLE C-21
1976 ALASKA GAS USE 1/

Use Quantity (MMCF)
Final Consumption (Heating) 16,804
Electrical Generation 29,284
Extraction and Processing Uses 137,880 2/
Exports 87,765 3/

TOTAL 271,733
NOTES:

1/ Source is "0i1 and Gas Consumption in Alaska, 1976-2000,"
January 1978.

2/ 26,798 MMCF production related; 111,082 MMCF reinjected, much

of which can be eventually recovered.

3/ 63,509 MMCF for LNG; 24,256 MMCF for ammonia-urea.
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until recently there has been no substantial export market, the Cook
InTet area has not yet been extensively explored for natural gas.
Despite the possibilities, the speculative reserves are inappropriate
for consideration in power planning. Regardless of availability, how-
ever, the worldwide competition for natural gas will escalate the price
of gas to Tevels which will 1ikely make new gas-fired base Toad genera-
tion uneconomic in the face of large available supplies of coal and
hydropower potential.

0i1-Fired Generation Alternative

As noted previously, FERC provided power values based on both o0il-
fired and coal-fired generation for both Anchorage and Fairbanks. The
National Energy Act generally prohibits the use of oil as fuel in new
large-scale base load generating plants. The act also includes, however,
several provisions under which a utility may be exempted from the restric-
tions on use of 0il. Under the law, companies may be exempted from the
fuel-switching requirement for new plants if they can prove it would
be overly costly, environmentally unsound, or impossible because of
insufficient or unavailable supplies of coal or other fuels at the
plant's location.

Proposed regulations to implement the coal-conversion portion of the
energy bill have been issued by the Department of Energy. 1/ To gain
an exemption on cost grounds, for instance, a company would have to
prove that a coal or alternate fuel plant was much more expensive
than the o0il or gas plant. Under the proposed rules, coal plants
costing 30 to 80 percent more than oil or gas plants would not neces-
sarily be considered too costly to avoid mandatory conversion. Based
on the FERC-provided power values, annual costs for coal-fired genera-
tion are approximately 40 percent higher than for oil-fired. This
is based on a 50 percent plant utilization factor and includes capital
expenses as well as the costs for operation and fuels.

To gain an environmental exemption under the proposed rules, com-
panies would be required to produce decisions from the Environmental
Protection Agency or State agencies proving that coal plants would be
environmentally unacceptable. Although some proposed plant sites in
Alaska are extremely sensitive, such as at Healy adjacent to Mt. McKinley
Park, there is no evidence that acceptable sites cannot be found.

To gain an exemption based on fuel availability at a plant's
location, a utility would have to show it fully considered a range of
alternative sites, including sites outside the utility's traditional
service area. The substantial proven coal resources at both Healy
and Beluga argue against using this rationale in seeking an exemption.

1/ As reported in the Wall Street Journal, November 14, 1978, p 14.
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To gain an exemption based on an inability to raise capital, a
company would have to show that the added capital needed to burn coal
or alternate fuels, instead of o0il or gas, equals 25 percent or more
of the annual average capital budget.

In writing these regulations, it is clear that the administration's
intent is to severly limit the scope of exemptions and place a heavy
burden of proof on utilities seeking an exemption. Based on the proposed
regulations, it would appear that railbelt utilities would have a
difficult time obtaining exemption for new base load plants. The Alaska
Power Administration, Department of Energy, agrees with this assessment.
The APA Administrator, Robert J. Cross, writes that "(APA's) finding is
that exemptions don't seem all that permanent or pertinent in terms of
a large new hydro project coming on line in 1992. I just don't see the
logic of the o1l assumption in benefit determinations for 100-years of
power from a major new hydro project." 1/ Also agreeing that oil is an
inappropriate alternative for benefit calculation is the State's Alaska
Power Authority. The Power Authority's Executive Director, Eric P. Yould,
states that, "oil-fired generation for the railbelt area may not be accept-
able either for legal and regulatory reasons or from the standpoint of
fuel availability." 2/ He notes further that Golden Valley Electric
Cooperative at Fairbanks recently analyzed the coal versus oil-fired
generation question. GVEA has determined that the coal-fired genera-
tion alternative is preferable to oil if capital costs are not pro-
hibitive. The full text of both pieces of correspondence are contained
in Exhibit C-7.

Based on the foregoing, coal-fired generation has been selected
as the most 1likely and appropriate alternative against which to compare
the Susitna hydroelectric proposal. Coal is therefore the basis for
the base case benefit calculations. 0il-fired generation is addressed
in the sensitivity analysis.

Derivation of Power Benefits - The Base Case

Annual power benefits were computed by applying the unit value of
capacity and energy to the usable output of the hydropower project.
Benefits were computed for each year of the 100-year economic 1life of
the project and were then discounted to the base date to determine the
combined present worth. The base date in all cases is the power-on-
line date of the Watana project. The prescribed Federal discount
rate of 6-7/8 percent was used. The last step of the calculations

1/ Robert J. Cross, Administrator, Alaska Power Administration in a
memo to FERC dated 9 November 1978.

2/ Eric P. Yould, Executive Director, Alaska Power Authority in a
letter to Colonel George Robertson dated 17 November 1978.
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entailed the conversion of the present worth value to an equivalent
average annual benefit, again using the 6-7/8 percent discount rate.
The results of the computer-aided calculations are shown in Exhibit C-5.

For the base case, which included coal-fired power values, the
median load forecast, power-on-line dates of 1994 and 1998 for the
two stages of development, transmission Tine completion in 1991, public/
non-Federal financing of the thermal alternative, and stable prices,
the average annual power benefits are estimated at $289 million. For
Watana alone, the corresponding figure is $158 million.

OTHER BENEFITS
Recreation

Recreation-day values for 1978 were researched in order to check
the need for changing the values as originally reported in the 1976
Interim Feasibility Report. A review of other projects such as the
Chena Lakes Project at Fairbanks indicated that the former values are
typical of 1978 visitor-day recreation values and remain unchanged.
Therefore, the average annual benefit for recreation is $300,000.

Flood Control

The extent of damage prevention from downstream flooding remains
unchanged. The dollar value of those losses has been adjusted to
reflect the time elapsed since the original estimate. The annual
benefits for flood control are $65,000.

Employment

When otherwise unemployed Tabor resources are used in the construc-
tion of a project, the economic cost of those resources is less than
the prevailing wage rate. Conceptually, this adjustment can be made
ejther by an appropriate reduction to the project's cost or by an
increase in project benefits. The latter approach has been adopted by
Corps of Engineers regulations.

The labor area for this project is to be Anchorage and Fairbanks.
The proposed project will be located in an unpopulated area and will
draw heavily from these two population centers. Alaska is designated
by the U.S. Department of Labor as an area of substantial and persistent
unemployment.

The present labor force in the Anchorage/Fairbanks area is 114,800,
with approximately 12,534 in the construction industry. With an
average 10,443 unemployed, approximately 25 percent or 2,610 are
construction labor. The possibility of a gas pipeline project and the
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capital relocation will affect the availability of otherwise unemployed
workers to the Susitna project. The adjustment depends on whether
these projects occur prior to or concurrent with the Susitna project.

During the oil pipeline construction a preferential hire law was
in force which directed pipeline contractors to hire qualified Alaska
residents in preference to nonresidents. The Alaska Department of
Labor reports that during construction of the o0il pipeline the average
percent of manpower requirements drawn from within Alaska was 40 to
50 percent. The proposed upper Susitna hydro project is much smaller
than was the oil pipeline project. It is thought that an 80 percent
local hire goal could easily be met. The proposed gas pipeline project
is planned to begin in the early 1980's and completion is anticipated
before Susitna construction begins.

Estimated yearly manpower expenditures for construction of the Devil
Canyon and Watana dams and the transmission line are shown in Table
C-22., These figures were derived by estimating the labor cost associated
with each major feature of the project, net of contingencies. Overall,
38 percent of project costs are estimated to be Tabor expenses.

TABLE C-22
MANPOWER EXPENDITURES
($1,000)
Percent

Year Skilled Unskilled Total of Total
1984 8,307 2,077 10,384 1.2
1985 28,378 7,094 35,472 4.1
1986 30,454 7,614 38,068 4.4
1987 42,221 10,555 52,776 6.1
1988 58,140 14,535 72,675 8.4
1989 57,448 14,362 71,810 8.3
1990 66,446 16,611 83,057 9.6
1991 69,214 17,304 86,518 10.0
1992 69,906 17,477 87,383 10.1
1993 69,214 17,304 86,518 10.0
1994 40,144 10,036 50,180 5.8
1995 36,683 9,171 45,854 5.3
1996 38,760 9,690 48,450 5.6
1997 42,221 10,555 52,776 6.1
1998 34,607 8,651 43,259 5.0

697,143 173,036 865,179 100.0
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Approximately 6 percent of these labor expenses are attributable to
the contractors' supervisory and managerial functions. Of the remaining
$813 million labor costs, 80 percent are expected to be paid to Tocally
hired labor. O0f this total an estimated 20 percent or $130,000,000
will be for unskilled labor, while 80 percent or $521,000,000 will be
for skilled labor. Following the recommendations of Draft ER 1105-2-354,
the proportion of labor costs claimed as employment benefits for skilled
and unskilled categories are 40 percent and 55 percent respectively.

Using an interest rate of 6-7/8 percent, each year's benefits are
present-worth to POL. Then, using the summation of all years, the
appropriate capital recovery factor is applied to obtain the annual
employment benefit for each category of workers {skilled and unskilled).
The annual skilled labor benefit is $17,562,000 and the annual unskilled
labor benefit is $6,037,000. Thus, the total employment benefit for the
Susitna project is $23,599,000.

Similar procedures have been applied to the coal-fired and oil-fired
generation alternatives to estimate their respective employment benefits.
This is in keeping with Draft ER 1105-2-354 which directs that employ-
ment impacts of each alternative plan are to be assessed. The estimated
labor portion of the total project cost was calculated using FERC invest-
ment cost data and labor percentages for the planned Healy II coal-fired
plant. At a composite (Anchorage-Fairbanks) investment cost of $1,287
per kilowatt, the total cost of coal-fired plant construction, equivalent
in output to the Susitna project, is $2,060,487,000. This total amount
was scheduled over the planning period to reflect capacity additions
indicated by the load-resource analysis medium range case.

According to Stanley Consultants, the engineering firm that has
developed the plans for Healy II on behalf of Golden Valley Electric,
approximately 40 percent of construction costs are payments to labor. 1/
Using the same proportion of skilled and unskilled labor as was used
with the hydro project calculations and the same discounting procedures,
the average annual equivalent employment benefit for the coal-fired
generation alternative is $19,635,000. 2/ The comparable figure for
the oil-fired alternative is $5,203,000. These estimates are presented
for rough comparison only since they do not reflect a detailed study
of labor requirements for thermal plant construction. Since, on average,
a more skilled workes is required for construction of the thermal plant
and since such a worker would probably not be available locally, the
thermal alternative employment benefit estimate is probably somewhat
overstated.

1/ Per conversation with Stanley Consultants, 20 December 1978.

2/ This amount incorporates a 20 percent reduction to account for
contingency factors in the cost estimates, thus insuring comparability
with the hydro project.
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The thermal alternatives are procedurally defined to have power
benefits equal to plan costs. The crediting of employment benefits,
therefore, results in the thermal alternatives each having positive net
benefits equal in magnitude to the employment benefit.

Intertie Benefits

The original feasibility report discussed the value of intercon-
nected load centers made possible by the construction of a transmission
line between Anchorage and Fairbanks. It was noted that intertie
benefits arise from two aspects of interconnection, shared reserves
and energy transfer.

The Toad-resource analysis has demonstrated that capacity additions
can be postponed as a result of reduced reserve requirements in an inter-
connected system. Since the reserve margin effectively increases the
amount of generating capacity in place at any given time, it contributes
costs to the system. Therefore a reduction in that reserve margin
will reduce cost. Realizing that a more refined analysis of desired
reserve margins will be needed at a later date, APA now estimates that
a 25 percent margin would be required without interconnection while
only 20 percent reserves would be needed with interconnected load centers.
These estimates are based largely on the experience in other market areas.

The flexibility afforded by the transmission 1ine decreases as the
Tine becomes loaded with Susitna power. The reserve reduction capability
is 1limited by the unused portion of the 1ine segment with the least
capacity - that portion from Devil Canyon to Fairbanks. When the line
is completed and before Watana power production begins, a full 300 MW
capacity is available in the line. 1/ This is reduced as time goes
on by the amount of Susitna capacity allocated to the Fairbanks load
center. The capacity savings due to interconnection for each year,
then, is the lesser of unused Tine capacity and the 5 percent reserve
differential applied to the total peak load requirement. This is
shown graphically in Figure C-8, and the results are presented in
Table C-23. Each year's capacity saving is valued at the capacity
value of a coal-fired steam plant as provided by FERC, $170 per kW.
The values are discounted at 6-7/8 percent to give the present worth
as of the Watana power-on-Tine date. The 100-year capital recovery
factor is then applied to the summation to give the equivalent annual
capacity benefit from interconnection.

1/ This figure is not an absolute maximum capacity, but rather a
reasonable 1imit for the Devil Canyon-Fairbanks segment based on
acceptable line 1loss.
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Figure C-8
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TABLE C-23
INTERTIE CAPACITY BENEFITS

Capacity Capacity Present

Year Savin Value Worth
(MW) ($7,000) ($1,000)
1991 90 15,300 18,700
1992 96 16,300 18,600
1993 101 17,200 18,400
1994 107 18,200 18,200
1995 114 19,400 18,200
1996 121 20,600 18,000
1997 128 21,800 17,900
1998 30 5,100 3,900
1999 through 2041 12 2,000 27,300
Total ($1,000) $159,200
Annual Benefit ($1,000) $ 10,959

The other aspect of interconnection discussed in the original
feasibility report was the capability for transfer of energy from the
Tow energy cost producing load center to the high cost area. The
transfer allows a cost saving equal to the differential cost of energy
production for the amount transferred. Estimates in 1975 indicated
that energy could be transferred from Anchorage to Fairbanks for a
cost saving of 2.48 mills/kWh. The 1978 estimates by FERC indicate
that coal will be cheaper in Fairbanks than in Anchorage with the
result that Fairbanks energy would be 2.65 mills/kWh cheaper than that
produced by coal plants in Anchorage. This reversal in 3 years high-
1ights the volatility of this cost differential. For instance, if new
coal plants had to be located at some distance from the Healy c¢oal
fields due to their proximity to Mt. McKinley National Park's clean air,
the additional cost for transporting the coal would essentially eliminate
any energy cost differential. Therefore, although the opportunity
remains to take advantage of energy cost differentials through the
transfer of energy, no energy transfer benefits are claimed because of
the possibility that energy production costs in the two load centers
might well be almost equal.

PLAN JUSTIFICATION - THE BASE CASE

A summary of project costs and benefits for the proposed two stage
development as well as for Watana alone are presented in Tables C-24
and C-25. The base case set of assumptions applies.
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TABLE C-24
AVERAGE ANNUAL COSTS

Interest &

Development Amortization 0, M&R Total (Rounded)
($7,000) ($1,000)  ($1,000)

Watana 163,761 2,620 166,381

Watana and Devil Canyon 225,068 3,320 228,388
TABLE C-25

AVERAGE ANNUAL BENEFITS

Watana Watana and Devil Canyon
(371,000) ~($7,000)
Power 163,958 288,700
Recreation 100 300
Flood Control 65 65
Intertie 10,959 10,959
Employment 18,654 23,599
Total 193,736 323,623

Benefits and costs are compared in Table C-26.

TABLE C-26
PLAN JUSTIFICATION

Watana and
Watana Devil Canyon
Annual Costs ($1,000) 166,381 228,388
Annual Benefitis ($1,000) 193,736 323,623
Net Benefits ($1,000) 27,355 95,235
Benefit Cost Ratio 1.16 1.42

c-72

Devil Canyon
Last Added

63,007

129,887

67,880
2.09




These figures indicate that, given the base case assumptions, the
Watana-Devil Canyon system is economically justified; the Watana
project first added is economically feasible by itself; and Devil
Canyon is incrementally justified on a last added basis.

SENSITIVITY OF PROJECT JUSTIFICATION

This section presents the results of various sensitivity tests
conducted to determine the impact on the project's economic justi-
fication of possible departures from the basic set of assumptions
that underlie the calculation of benefits and costs. Each test was
conducted using the same procedures as described earlier in this
section, but with certain specific assumptions altered as outlined in
the following paragraphs.

Comparability Test

The power values for the base case are computed using the most
1ikely means of financing the various thermal alternatives. These
included municipal, REA, and Alaska Power Authority financing. This
test examines project justification when the power values are calculated
on the basis of thermal alternative financing at the same rate applied
to the hydropower alternative, the Federal discount rate of 6-7/8 per-
cent., Using power values based on Federal financing, the average annual
power benefits are $264 million, a decrease of 9 percent. The hydro
project costs and nonpower benefits are already based on the Federal
discount rate and therefore remain unchanged. The effect on project
Jjustification is noticeable; net benefits fall from $95 million to $71
million, while the justification ratio becomes 1.31.

With Federal financing, Watana alone offers net benefits of $14
million and a justification ratio of 1.08.

Alternate Discount Rates

The rate at which future project benefits are discounted and at
which interest during construction is calculated can affect the com-
parison of projects. The discount rate to be used in the evaluation
of Federal water resource projects is established annually and is
pegged to the interest rate on long-term government bonds. This serves
as an approximation of the opportunity cost of Federal funds. The
established rate has risen to the current value of 6-7/8 percent,
reflecting the influence of inflation.

In order to determine the magnitude of impact a different discount
rate would have on the project's economic justification, benefits and
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costs were recalculated using interest rates lower and higher than the
established rate. With a discount rate of 5 percent, annual costs

decline while benefits increase. Net benefits rise from $95 million

in the base case to $180 million, and the benefit-cost ratio becomes

2.14. MWith an 8 percent rate, the effects are reversed. Net benefits
fall to $42 million with a benefit-cost ratio of 1.15. Refer to Figure
C-9. It can be concluded that the project's economic justification is
sensitive to changes in the discount rate. The effects would be dampered,
however, if the costs of the alternative generation mode were similarly
calculated using the alternate rates.

Figure C—-9
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Variations in the Load Forecast and Project Timing

The base case set of assumptions incorporates the mid-range load
forecast because it has been judged to reflect the most Tikely future
power requirements. The actual demand for electrical power, however,
will almost certainly depart from the mid-range forecast, and it is
important to determine how such departures can effect the viability of
the project. A significant departure on the low side could have several
results. The first, and most 1ikely, would entail a planned delay in
the start of project construction when it became apparent that the load
was not growing as rapidly as expected. Another possibility would be
that the departure from anticipated growth only becomes apparent after
construction has already begun. In this case, the construction period
would be stretched out so that the project is not completed until the
project's power is needed. A third possibility would be to postpone
or cancel other generating resource additions with shorter lead times.
The last and potentially most damaging possible circumstance would
entail the sudden slackening of load growth immediately after the project
was completed.

If, on the other hand, the load requirements grow more rapidly
than expected, Susitna power would be needed earlier than presently
planned. The Watana project, however, probably cannot be completed
any earlier than the planned 1994 power-on-line date, and the Devil
Canyon project cannot be completed earlier than 4 years after Watana.

To assess the impacts of these various circumstances, the load-
resource analysis was conducted using the low and high range forecasts.
With the Tow range forecast, the initial project continues to be required
as soon as it is available, ie., 1994. A coal-fired steam plant addition
in 1997 is no longer needed, but Devil Canyon is still required in 1998.
The net effect is that Susitna capacity is absorbed at a slower rate,
and power benefits fall 3 percent to $280 million. Net benefits become
$87 million and the benefit-cost ratio is 1.38.

As noted above, the most damaging possibility in terms of project
economics would occur if there was a sudden decrease in the rate of load
growth immediately after power-on-line. This would mean that Susitna
power would be needed less rapidly, and less Susitna capacity would
be usable in the early years. In the base case, Susitna power is fully
absorbed in the railbelt system by 2002. The annual growth rate in
peak Toad during the period between power-on-line and 2002 is 4.6 per-
cent. In the Tow-load growth case, Susitna power is absorbed over a
longer period, between 1994 and 2010. The annual growth rate in peak
load for this case is 1.9 percent. Additional cases were analyzed to
determine how low the growth rate would have to be before the power
benefits declined to the point that the project would no Tonger be
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economically justified. The annual rate of growth in peak load require-
ments would have to suddenly fall to 0.8 percent and remain at that

rate indefinitely before project costs would exceed benefits. With

load growth dependent upon both population and per capita use changes,
there is no evidence to suggest that such a Tow growth rate is reason-
able.

Despite the greater peak load requirements of the high range fore-
cast, there is no opportunity to advance project construction since the
projects cannot be brought on 1line prior to 1994 and 1998.

Using the high-range load forecast results in more rapid utilization
of Susitna power and an increase of $12 million in net benefits. The
benefit-cost ratio becomes 1.47.

Construction Delays

The base case analysis is predicated on a 14-year combined con-
struction schedule. Watana construction is planned to take 10 years
and Devil Canyon 8 years. There is overlapping construction to meet
load requirements.

Construction delays are possible for any of a number of reasons.
Project economics have been analyzed to assess the impact such delays
would have on project justification. A 2-year construction delay
was adopted for analysis. The effect of the delay is to postpone
power-on-line and increase interest during construction. If fossil
fuel costs are escalating, the delay also increases the value of power
produced. With stable prices, a 2-year construction delay causes annual
costs to rise to $245 million and net benefits to fall to $75 million,
with a benefit-cost ratio of 1.31. It would require a delay of at least
9 years before the Susitna project's net benefits would fall as Tow as
those of the coal-fired alternative.

Alternate Investment Cost Estimates for Coal-Fired Plants

The Alaska Power Administration has provided independent estimates
of coal-fired generation costs that serve as useful comparisons to
those estimates provided by the Federal Energy Regulatory Commission.
APA data primarily reflects experience in the lower 48 states with
adjustment to reflect Alaska price levels, smaller sized plants, and
construction conditions. The basic reference is the Comparative Study
of Coal and Nuclear Generation Options in the Pacific Northwest, June
1977 by the Washington Public Power Supply System {WPPSS).

APA's estimate is premised on powerplant locations near mining
operations at Beluga and Healy. Plants of 200 MW and 500 MW are
examined. The investment costs, which include construction and interest
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during construction assume that flue gas desulpherization would be
required. Mid-1976 costs from the WPPSS study were increased to
October 1978 using the Handy-Whitman Steamplant cost trends and a 1.8
Alaska factor to account for cost differentials. The resulting com-
posite investment cost estimate of $1,644 per kilowatt for the 450 and
230 MW plants in Anchorage and Fairbanks respectively was used in the
calculation of power values in lieu of the FERC composite estimate of
$1,299 per kilowatt. This resulted in an increased capacity value.
See Exhibit C-4. Using the adjusted value results in a $40 million
increase in the power benefit. Net benefits rise to $135 million, and
the benefit-cost ratio becomes 1.59.

0il1-Fired Thermal Alternative

- As discussed in a previous section, oil-fired generation is not the
most appropriate alternative for derivation of power values. National
energy policy priorities strongly suggest that coal-fired generation
is the 1ikely and proper alternative to hydropower in the mid-1990's
and beyond. Since oil-fired power values were provided by FERC along
with coal values, however, and since the Office of Management and
Budget raised questions specifically addressing the sensitivity of
project justification to oil prices, power benefits were also calcula-
ted using oil-fired power values.

In Anchorage, FERC reports that the Tikely oil-fired alternative
is a combined cycle plant consisting of four units of 105 MW each.
The service 1ife is 30 years, and the heat rate is 8,350 BTU/kWh. The
investment cost is estimated at $360 per kilowatt, while the oil fuel
cost is $3.00 per million BTU.

For Fairbanks, the oil-fired alternative is a regenerative com-
bustion turbine with four 60 MW units. The service life is again 30
years, while the heat rate in this case is 10,000 BTU/kWh. The invest-
ment cost is $265 per kilowatt, and fuel is estimated at $2.00 per
million BTU.

The composite railbelt oil-fired power values with public, non-
Federal financing are $43.95 per kilowatt and 26.92 mills per kilowatt
hour. Power benefits amount to $212 million which is 27 percent less
than the base case. The corresponding benefit-cost ratio is 1.08, with
net benefits of $18 million.
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Inflation

The economic evaluation procedures normally followed in Federal
water resource studies ignore the effects of inflation and escalation. 1/
The implicit assumption is that price level changes will impact equally
on all alternatives being compared. In time of relatively stable
prices, this is a reasonable simplifying assumption.

Ever since the 1930's, however, there has been an accelerating
rise in costs in the United States. Nationwide, the annual increase
in construction costs from 1970 to 1976 approximated 10 percent. The
Anchorage composite consumer price index has increased at an annual
rate of 4 percent since 1960 and at almost 7 percent since 1970. In
spite of possible temporary periods of price stability, it appears that
substantial inflation may become a regular aspect of the economic scene.
The extent and persistence of inflationary trends indicates the need
to examine their effect on the comparison between hydroelectric and
thermal generation.

Inflation does not affect hydro and thermal alternatives equally
because there is a differential susceptibility to rising prices. The
extent of these differential impacts is determined by adjusting the
capacity and energy values as well as the hydro project costs to account
for inflation. A distinction has to be made between interest and
amortization costs on the one hand and all other charges on the other,
because the affect of inflation on these two categories of expenditure
is quite different. The latter category is addressed first.

A multiplier is developed for adjustment of annual charges associated
with operating costs, fuel costs, insurance, interim replacements, and
taxes. Expenditures for these items are continually susceptible to
rising prices. The initial annual expenditure associated with these
cost components in the base year is the value used in the standard
method of computing power values. With inflation, a higher figure
must be used, since the annual expenditures increase from year to
year. The assumed rate of inflation, the duration of the assumed
inflation, and the discount rate together determine how large the increase
will be. The appropriate adjustment multiplier is found by computing
the sum of the present values of the inflated payments, and dividing
that by the sum of the present values of the yearly payments without
inflation. The resulting quotient is the multiplier by which the
fixed initial payment of the standard method must be adjusted to take
inflation into account.

1/ Throughout this report, "inflation" refers to increases in the
general price level, while "escalation" refers to real price changes
or changes over and above increases in the general price level.

C-78



For this analysis, inflation is assumed to prevail for a period
of 15 years beyond the initial project's power-on-line date. This
period of inflation is assumed to be followed by a period of stable
prices to the end of the 100 year economic 1ife of the project. 1/
Inflation rates of 3 and 5 percent have been adopted as reasonable
values with which to explore the magnitude of inflationary impact. The
corresponding annual expenditure multipliers for a discount rate of
6-7/8 percent are 1.34 and 1.64.

The second type of cost to examine is the interest and amortization
charge. During the life of a hydroelectric project, an alternative
thermal plan with a Tife of only 30 to 35 years will have to be replaced
at Teast twice. Each time it is replaced, its cost will have risen
in keeping with the compound rate of inflation. The multiplier
reflecting the increase in these capital expenditures resuiting from
inflation is found by dividing the present worth of the interest and
amortization with inflation affecting future replacements by their
present worth without inflation. Again, inflation is confined to the
first 15 years beyond power-on-Tine with stable prices assumed there-
after. The multipliers are 1.08 for 3 percent inflation and 1.15 for
a 5 percent rate.

TABLE C-27
INFLATION ADJUSTMENT MULTIPLIERS

(6-7/8 percent discount rate, 30 year thermal plant
1ife, 15 year period of inflation)

Inflation Rate

3% 5%

Cost Category
Variable Costs 1.34 1.64
Capital Expenses 1.08 1.15

These multipliers are then applied to the various cost components
of the power values and to the elements of the hydro project cost as
shown in Exhibit C-4. Note that the multiplier for interest and
amortization of the hydro project is unity. This occurs because the
hydro project does not have to be replaced during the period of analysis
and is therefore not susceptable to inflating prices.

1/ Inflation in the years prior to power-on-line is ignored because
there is little differential inflation impact before costs are
actually incurred. Battelle in Alaskan Electric Power, March 1978,
page 6-3, reports that prices for thermal powerplants have risen
since 1970 at almost exactly the same rate as that for hydroelectric
facilities.
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Fuel Escalation

In deriving power values for use in benefit analysis, FERC uses
present day costs for the fuel requirements of the thermal plant. Even
after inflation is taken into account, this procedure is not equitable
in a period of substantial fuel cost escalation, when fuel prices
rise faster than the general price level. Whereas a hydro development
will continue to produce its energy from falling water without cost,

a thermal plant depends on fossil fuels that are susceptible to real
price increases as well as to inflationary trends. Depleting supplies,
intensified environmental controls, cartelized production, and the

need to go further and deeper for supplies all tend to boost prices

at rates higher than inflation.

Fuel 0il1: As a practical matter the world oil market is controlled
by the Organization of Petroleum Exporting Countries (OPEC). The OPEC
cartel pricing strategy appears to be based on their perception of the
marginal costs of production of their nearest competitor. This policy
is intended to maximize their long-term profits. 1/

In the future OPEC's most probable strategy (assuming the cartel
can be sustained and no other super-giant oil fields are found or
alternative Tower cost technologies are developed) will be to escalate
its prices paralleling the market rate of interest occurring in its
western world market area. The market rate of interest sets the basis
from which OPEC can measure its opportunity cost and escalates at
approximately 3 percentage points higher than the general inflation
rate as measured by the GNP deflator. Thus for a general 5 percent
per annum inflation rate, the OPEC oil price increase rate would be
expected to be about 8 percent per annum.

If Mexico enters the continental market as a major source, it will
probably shave prices slightly to gain market entry by displacing
Middle East crude, but then generally trade at OPEC's world market
price.

Another possibility is the collapse of the OPEC cartel. Iran and
Saudia Arabija, the largest oil producers in OPEC, are committed along
with many other OPEC nations to rapid economic development programs.
These programs are dependent upon 01l export revenues for their fund-
ing. Under the umbrella of OPEC's pricing policy, there is opportunity
and strong incentive to develop substantial new productive capacity
both within and outside the cartel. The increase in capacity imposes

1/ This discussion of fuel price behavior is based largely on a March
1978 report by Battelle Pacific Northwest Laboratories entitled,
Alaska Electric Power, An Analysis of Future Requirements and Supply
for the Railbelt Region and on discussions with Ward Swift of Battelle.
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downward pressure on prices. To offset this pressue and maintain the
cartel price, production must be cut back somewhat; principally this
will fall on the largest producers, Iran and Saudia Arabia in this case.
Thus they are caught in a dilemma between a declining market share

and the need for export earnings for developmental programs. This
situation could lead to price wars to regain market shares and thus

the collapse of OPEC as an effective cartel.

Price cutting has a theoretical floor - the marginal cost of
producing the Tevel of output demanded at such a market price. This
would 1ikely be determined by Mexico, the North Sea producers and the
costs of increased production in Iran. ATl of the conditions con-
tributing to the initial cartelization would still be present, a highly
concentrated market and very inelastic commodity demand. Thus a
collapse might only be temporary and under this scenario, world prices
could become rather volatile.

Given the many vested (U.S. and foreign) interests in maintaining
0il prices, a major downward break in oil prices is not likely. As a
case in point, if Saudi Arabia went back to pre-1973 prices, and could
satisfy demand, (not likely at those prices) both North Sea and North
Slope production could be shut in.

Given that scenario and without governmental intervention, U.S.
and other nations' dependence on foreign 0il would increase markedly,
domestic exploration and field development would be severely cut back,
and consumption would increase. Although existence of contingency
policies to respond to such a case are unknown, it is hard to visualize
that very rigorous governmental intervention would not occur either
through import quotas or duties that would maintain the economic
viability of the domestic industries.

In 1977, the domestic refinery acquisition cost of domestic crude
was about 35 percent less than that of foreign crude ($9.20 per bb]l
versus $14.70 per bbl). A price decline of greater than 35 percent
is deemed highly unlikely for the reasons outlined above.

Coal: Coal prices in Alaska appear much more predictable due to
the absence of regulation and the currently limited influence of
marketability factors.

Two sources of coal supply for the railbelt region are most per-
tinent to this analysis:

1. The Healy coal field is currently being mined by the Usibelli
Coal Company at about 700,000 tons/year with plans for expansion to
1.5 million tons per year. This mine currently supplies the Golden
Valley Electric Association (GVEA) plant located at Healy and the
Fairbanks Municipal Utility System in Fairbanks.
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2. A potential future coal source is the Beluga field in the Cook
Inlet region. The latter field is known to contain very substantial
reserves but the new mine development required will be costly due to
lack of transporation facilities and mine supporting infrastructure.

The Healy coal field is the obvious supplier for future interior
generation based on coal. Recent cost of coal delivered by truck to
the GVEA Healy plant is $0.80/MMBTU and by rail at Fairbanks, $1.15/
MMBTU. 1/ Although the Healy site may be able to expand to perhaps 200
MW capacity, its location 4.5 miles from Mt. McKinley National Park
may restrict further development due to air quality considerations.
Thus further coal fired expansion in the upper railbelt most probably
will necessitate plant location in the Nenana area along the rail
line. In this case, additional costs above mine mouth costs, will
be incurred including tipple costs (approximately $0.11 per MMBTU
currently) and Alaska Railroad tariffs. The latter may be reduced if
unit trains were to be employed.

The Usibelli Coal Mine, Inc. has indicated that they expect their
prices to rise at about 7 percent per annum. This pricing schedule
appears reasonable if it is assumed that a 5 percent per annum general
inflation rate continues and a 2 percentage point markup escalation
is appropriate for the resource owner.

The Beluga/Susitna coal field is an obvious source of supply for
coal fired generation. The reserves are very large and capable of
supporting a world scale mine for export and mine mouth power generation.
The coal is subbituminous (Rank C) and of relatively low heating value
(7,100 BTU/1b) at run-of-mine but quite low in sulfur (0.15 percent
typical). Coal preparation including washing and drying could raise
the heating value to 9,000 BTU/1b. Some of the coal will be of too
low a quality for export but would nevertheless be suitable for mine
mouth power generation.

Fuel Cost Assumptions

To calculate the impact of relative changes in the price of fuels
on project feasibility, adjustments are made to the power values
upon which the calculation of power benefits is based. The period
from 1978 to the initial project power-on-line date is looked at
separately from the period after POL. For the initial period, the
estimated 1978 fuel price is compounded at the assumed annual escala-
tion rate to give the anticipated constant dollar fuel cost at the
time of power-on-line. The energy and capacity values are then recal-
culated using standard FERC procedures. For the post-POL period, a
multiplier is used to adjust the energy value using procedures identical
to those used to adjust for inflation. The period of escalation is
Timited to the years prior to the 30th year after power-on-line.
Thirty years corresponds to the service life of the initial thermal
plant.

1/ September, 1978
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Three sample cases are analysed. First, for both coal and oil,
there is an assumption that fuel costs escalate at 2 percent per year
between 1978 and the 30th year after power-on-line, after which there
is no additional escalation. The 2 percent rate is selected as repre-
sentative of Tong-term real price increases arising from depleting,
more distant sources, increasing environmental safeguards in extra-
ction, processing and handling, and anticipated producing nation pricing
policy. (Refer to the previous discussion of fuel price trends.)

The second case Tooks at no escalation prior to power-on-Tine
followed by a 30-year period of 2 percent annual escalation. This case
is designed to reflect the possibility of a near-term softening of the
market for oil due to slackening demand or increased supply in the
short-term.

The final case explores the impact of real oil price declines prior
to power-on-line. An immediate 35 percent drop in price is assumed,
with no change in price thereafter. This scenario is included to show
the possible effect on project justification of a breakup of the OPEC
cartel. Exhibit C-4 shows how these various adjustments are made to
the energy value provided by FERC.

Test Results

The results of the sensitivity tests for inflation and escalation
are presented on Figures C-10 and C-11. Two percent annual escalation
in the price of coal results in a 55 percent increase in net benefits
and the benefit-cost ratio becomes 1.64. In the most extreme coal-fired
case, 2 percent fuel escalation with 5 percent inflation, the benefit-
cost ratio rises to 2.17. The worst case analyzed in terms of project
justification is with the oil-fired alternative and a sudden 35 percent
drop in oil prices. The resulting benefit-cost ratio is 0.85.

Summary

In summary, it has been shown that the benefit-cost ratio is sensi-
tive to the source of financing, to the discount rate, to the type of
alternative generation, to construction delays, and to inflation and
fuel cost escalation. It is relatively insensitive, on the other hand,
to variations in Toad requirement forecasts. Under the full range of
forecasts, Susitna hydropower is needed as soon as it is available.

Despite the sensitivity of project economics to many of these
parameters, the degree of sensitivity is not sufficient to make the
project uneconomic, except in one case. Only if oil-fired generation
were to be considered the appropriate long-term alternative to hydro-
power and if the price of o0il were to suddenly fall drastically as a
result of world market forces would net benefits of Susitna hydropower
development be less than those of the thermal generation alternative.

C-83




NET BENEFITS (# MILLIONS)

300+

250'1

2004

150

100+

Figure C-10

SENSITIVITY TO INFLATION
AND ESCALATION— COAL

29, ESCALATION

NO ESCALATION

(COAL —FIRED ALTERNATIVE)

INFLATION RATE (%)

C-84



P o

(B MILLIONS)

NET BENEFITS

3504

3001

2504

2004

1504

1004

504

~50-

Figure C—

SENSITIVITY TO INFLATION
AND ESGCALATION — OIL

2% ESCALATION

AFTER

{OIL— FIRED ALTERNATIVE)

2% ESCALATION

NO ESCALATION

POL

35%, PRICE DECLINE

(=R

INFLATION RATE (%)

C-85




CORPS OF ENGINEERS

U S ARMY

ENERGY (I,000MEGAWAT T-HR))

STORAGE (1,000 ACRE-FT)

WATANA GENERATION

600

500

”J

400
300

\

200

100

0
1950 195l

1952

1953

1954 1955

1956

1957 1958 1959

{960

1961

1962

1963 1964

WATANA STORAGE

1965 1966

1967

1968

1969

1970

1971

1972 1973 1974 1975 1976 1977

\WIVAVAVAY

VAVAVAVA

7,000
6,000

\/
||

VA

\/
\

|

\/

9,624
NN
8,000 —v \

Y

5,000
4,000

3,400

1950

1951

19562

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

{963

964

1965

1966

1967

{968

1969

1970

1971

1972 1973 1974 ' i975 1976 1977

SOUTHCENTRAL RAILBELT AREA, ALASKA
SUPPLEMENTAL FEASIBILITY STUDY

UPPER SUSITNA RIVER BASIN
RESERVOIR OPERATION & ENERGY OUTPUT
WATANA DAM

ALASKA DISTRICT, CORPS OF ENGINEERS
ANCHORAGE, ALASKA
NOVEMBER, 1978

PLATE C-I




CORPS OF ENGINEERS

U.S. ARMY

ENERGY (1,000MEGAWAT T-HR))

STORAGE (1,000 ACRE-FT.)

600
500

400
300

200
100

1,250
1,000
750
500

250

DEVIL CANYON GENERATION

Kol < ‘/\'\f\-A‘-N LA Al M
NN 7 VWWNAW
0
1950 1951 1952 ' 1953 19541955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 (967 1968 (969 1970 1971 1972 1973 (974 1975 1976 1977
DEVIL CANYON STORAGE
1950 1951 "1952 1953 1954 1955 1956 1957 195819591960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 19721973 1974 1975 1976 1977

SOUTHCENTRAL RAILBELT AREA, ALASKA
SUPPLEMENTAL FEASIBILITY STUDY

UPPER SUSITNA RIVER BASIN

RESERVOIR OPERATION & ENERGY OUTPUT
DEVIL CANYON DAM

ALASKA DISTRICT, CORPS OF ENGINEERS
ANCHORAGE , ALASKA
NOVEMBER, 1978

PLATE C-2




EXHIBIT C-1

LOAD RESOQURCE ANALYSES
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nYlhy
FAlK
HYurY
AnCH
ANCH
ANCH
FAIR
FALK
ALCH
ANCH
Al CH
FAIR
PSEAT
HWYORO
ANCH
AYDRU
ARLH
ANCH
ANCH
ANCH
FALN
PSEF 2
ANCH
PSLF3
FALR
PSEAB
PSEA9

“Go,.
bll.
25,
ye.

S3.
64,
25.
ch,

9.
2uv.
140,
avi.
600,

18,
8Y.

100,
18,
100,
25,
100,
16,
100,
20,
400,
400,

[P -]
[T 13
va?9
[%-1.3
[(OFS-14
Ve90
0.90
0,715
U.50
(" 1))
UebHD
C.50
0,50
Ca75
0.56
0.50
(-1}
0.50
GeS0
0.50
0.50
0.75
0.75
0.50
0.75
0.75
V.75
0,75

STEA
MYUR
STEA
hYOR
Tu~d
Tusd
Tuxd
STEA
Tuxd
OIES
1UKB
Tur3
TUux3
STEA
HYDR
TuRd
HYDR
Tiuks
1UrB
Tukd
1uURB
STEA
STEA
TUuRB
STEA
STEA
STEA
STEA

1964,
1969,
1996,
1990,
1996,
1996,
1996,
1996,
1997,
1997,
19917,
1997,
1994,
1984,
1999,
1999,
2004,
evo9,
euel,
2002,
2003,
2003,
1985,
2005,
198s,
2006,
1984,
1984,



Rt

€-1-9

AREns A LnOnAwE

2 . Crtieal,

1+TektIg

/
/ PEAX

/eemana
ceesrcwessvwsssenw/
REGHLRKEENTS / 585,
corrovcosssevooe /
RESNUKNCES

EXISTLING
HYUKO
STeAA/ZELEC
CUmB Tune INE
DIESEL

v n
-
LY

57>,

-
L3
.

To0TAL 698,
ADDITIONS
nYDRY
STEAA/ELEC
COvH o TURBINE
vieSEL

RETIREME .15
HYDRO
STEAM/ELEC
COB,TURBIKE 7
DIESEL /

/

T TSy

R N T N e e N N N O N

6RUSS RESLOQURCES/ 698,
/
CAP KES, MARLIN/Z 0,193

€ CasSe: 2 == «ECTuv LLUAS 6ROATH

TEAR: 42,
LUTESSNUY,. 30, L1978 W/ Uo5,=-1994a,
CRITYICAL PE®]IUVD
1973=-1479 / 1979=-1960 /
APUuF AR F EWERGY 7/ Peax mPUF  APLF EMERGY /7 Peax
ecce eeee essseses /esssss eo=e eses emssscee /esmese
/ /
2531, 7 eo32, 2401, 7/ o8o,
/ /
/ /
/ /
.50 1] 2vae, / L XN +5¢ «50 204, / 53,
+75 79 332, / Si. .75 15 332, / Si.
+50 -t 2u34, 7 575, «50 .36 1610, /7 689,
.15 sty Ve 7 19. 15 .0 0, 7 19.
/ /
2969. / o9&, 2346, /7 812,
. / /
/ /
- - - / - - - - / -
- - - / - - - - / -
- - - / 114, 50 <50 457, / 100,
- - - / - - - - / -
/ /
/ /
- - / - - - - / -
- - - / - - - - / -
- - - 7 - - - - / -
- - - / - - - - 7/ 2,
/ /
/ /
2569, /7 812. 2843, /7 910,
/ /
/ 0,284 / 0,326
/ / /
RESEKVE REU, / 146, /7 158, /7 112,
/ / /
LOSSES / 29. 38, / 32. a2, / 34,
/ / /
we i NedOURCES ¢ 523, “331. » b2é. 2801, /7 104,
/ / /
TRANSFERED / [V / 0. / 0.
. / / /
/ / /
SURPLUS /7 =62, 0., / =10. 0. 7/ 18.
FEAK ==
MPUF ==
APUF ==

EnERGTYT == GENERATEODV/ANKUAL ENESGY nEQUIREMENTS(MILLIONS OF KILOWATT=HOURS)

PLAK LOADZSGENERATING CAPACITY REULIREMENTS (MEGAWATTY)
MAXIMUM PeanT UTILIZAIIUN FACTUR
ACTUAL PLANT ulTIL2ZATION FACTOR

1980-1981

rPUF

50
15
o506
«15

APUF ENERGY

30481,

50 20a,
75 3se.
35 2113,
<00 [
2649,

50 a3s,
«00 0.
3087,

46,

3041,

0.

o



v=1-J

LmERS FAINKALAS

FaInnatnS CASES @ == =mEUIum LUAL BACMTH
T . TE&Tle YELR: j1wv2,

ROTESINLY. 30, 1974 w7 U.3.-19%4,

CR1ITICAL PERICD
/ 1978=1979 / 1979=198¢0 / 1950=193)
/ PEAA mPuF  aPuf E~xErBY / PEAK HPUF  aPUF EnERGY / PEAK MPLF  APUF ENERGY

cesecace [/esmeme esse ecas eceevese

/ewmeea eeee sew= occcsesce [eveces se== e=-=

cocmcccnn cenen/ / /
wE WU INESE TS 7/ B4, avs, 7 197, 862, / 209, 916.
cce~ccessmcocee/ / /
REDVLURCES / / /
Ex15T LG / / /
HYURG / 0, .50 =11 ve / [ .50 .50 0. / (8 .50 «50 0.
STea4/7ELELT / 110, .75 L] 633, /7 110, o715 .72 e92. / 110, 75 15 123,
COmb ,TURATLE 7 2049, -1i] abn 143, 7 208, -1 .10 143, 7 209, <90 .11 207,
DIESEL / do, .10 ] Oe / e, .10 .00 ./ ab. .10 00 Go
/ / /
TUTAL /7 365, 8ib. 7/ 365, 815, / 365, 930,
/ / /
ADDLTIONS / / /
HYUHRD 7 - - - - /7 - - - -/ - - - -
STEAA/ELEC / - - - - / - - - - / - - - -
COA , TURBINE / - - - - / - - - -/ - - - -
DICSEL / - - - -/ - - - - / - - - -
/ / /
RETLREMEANTS / / /
HYLRO / - - - -/ - - - -/ - - - -
STEAA/ELEC / - - - - / - - - - / - - - -
COmm , TURSTUE / - - - -/ - - - -/ - - - -
DIESEL / - - - -/ - - - -/ - - - -
/ / /
ccecemceccecnca/ / /
GROSS RESOURCES/ 365, 816, 7/ 365, 815, / 365, 930,
/ / /
CAP RES, “AKGIN/ 0,983 / 0,852 / 0,746
/ / /
RESERVE kEu, / do. / 49, / 52,
/ / /
LOSSES / 9, 12, / 10, 13. 7 10. 14,
/ / /
NET HESOURCES /7 314G, 804, 7/ 306, 862, / 302, 916,
i s /
IRANSFERED / (11 / 0. / 0.
/ / /
R / / /
SURPLUS /7 126, 0. /7 109, ., / 93, 0.

PEAK == PEAR LOAU/GENERATING CAPACITY REQUIREMENTS (MEGANATTS)

MPUF == MaX]IMuM PEAGY JITLIZATION FACTOUR

APUF == ACTuAL FLAMNT UTILIZATION FACTOKR

EWERGY == GENERATIOR/ANNUAL ENEKGY REWUIREMENTS(MILLIUNS OF KILOWATT=HOURS)



L

G-1-3

AREAS ALCAOKAGLE

AUCHURALE CASLE: 2 == AEDIUM LUAD GRUATH
I.Teri]e YE4RE 1992,

NOTES:nuUv, S0, 1928 &/ U.5.-199a,

CRITICAL PEKITIOD

LTI T LR L L et L L e Y e Ty P e Ty vy e e R P R P R S LTI P PR R P P Y L e L LY

’ 1901-1982 / 1982-1983 / 1983-1984
/ PEAK MPUF  APUF EvExGY 7/ PEAK MPLF  APULF ENERGY 7/ PEAK  +PUF  APUF ENERGY
. /ececae eece ccew eccccmce [ececew e=er ececeer eces=mcce /eccwee seces ~ose ecscsc=s
cocccsacs ;accaa/ / /
®EQUIRE4ENIS /7 7T4], 3031, / 7195. 3S52t. /7 85S¢, 3761,
cecmescccncacan/ / /
KESOUWCES / / /
exJIoTlie / / /
HYURQ /7 Ss. 50 .50 204. /  S3. .50 .50 204, 7 53, .50 .50 204,
>TeAwW/ELEC 7 81, N LT s32. 7/ Si. o715 .75 332, / e51. .15 .42 923,
COun, TuRsInE 7 789, 50 .39 2711e. 7 801, .50 3¢ 2250. / 891, .50 .35 2691,
vIESEL 7 7, 1S Luw ve /1T, .15 .00 0. /# 15, 1% .00 0,
/ / /
TOVAL / 9tv, 3251, 7/ 928. 2785. / 1210, 3817,
/ / /
ADDITIONS / / /
HYUuRY / - - - - / - - - -/ - - - -
STLA4/ELEC 7 - - - - / 200. 15 .20 350, / - - - -
CUMB, TURBSINE 7 i3, 50 LS9 19, 7/ 100, .50 .50 438, / - - - -
DIESEL / - - - - 7/ - - - - 7 - - - -
/ / /
RETLREMEN § 7 / /
hYORO / - - - -/ - - - - / - - - -
STeAM/ELEC / - - - - / - - - - / - - -
COAB, TURBINE / - - - = /7 15, .00 00 v, / 8., L00 ,00 0,
LIESEL / - - - -/ 2. <00  L00 0. 7 - - - -
/ / /
e t 4 / /
GRUSS RESOURCES/ 928, 3330, 7 1210, 3574, /7 1202, 3817,
/ / /
CAP RE5, MARGIN/ 0,252 /7 0.523 /7 0,414
/ / /
RESERVE REw. / 185, / 199, / 213,
/ / /
LOSSES /371, 49, / 40, 53. / a3, 56.
/ . / /
NET KESOURCES 7 70s, 3281, / 972. 3521. / 947. 3761,
/ 7 /
TRANSFERED / 0. / 0. / 0.
/ / /
/ / /
SURPLUS /=35, 0. /7 177, 0. 7/ 97, 0.

FEAK == PEAR LOAD/GENERATING CAPACITY REWUIREMENTS(MEGAANATTS)

MPUF o= MAXIMUM PLawT UTILIZATIGN FACTOR

APUF == ACTUAL PLA'®T UTJLIZATION FACTUR

ENERGY == GENERATION/ANMNUAL ENERGY REUUIREMENTS(MILLIONS OF KILOWATT=HOCRS)

“—gpe”



9-1-2

A<EAS FAInBANAS

FalwRAAS CASE: 2 == rEVTuM LUAD GRCATH
1.TERTIe YEAR: 1932,

HUTESILLUY, 30, 1978 #/ U.5.-1994,

Cw ITILECAL FE®RT1OD

e e P L D L L L D L L PR sy e L L TR R L DL L AL DL L Lt et el

/ 19s1=1452 / 1962-1983 / 1983-198a
7 PEAX “PUF  APuF E~ERGY 7/ PEAK sPUF  APUF ENERGY / PEAK »PuF  APUF ENERGY
LT coen mmre meecccmms /ecmees mse= eces eccacea= [e==ceca= ece=  eecs  esescoss
cecmmcccemmeana/ / /
REGULREYELTS /7 22l STy, / 233, tuaa, / 245, 1018,
cece-cececcae=a/ / /
RESNUKCES / / /
ExloTING / / ) /
nYuRQ / Ve 50 .50 0. / 0. .50 50 0., 7/ 0. .50 50 0,
STEAA/ELED 2 § TN .15 .75 123, / 110, .79 .15 723, / 1lu, .75 .75 re3,
Clun TuksInE 7 209, o230 Y] 26é, /1 20%, -1 .17 317, ¢ 209, «50 .21 371,
vIESEL / a6, .10 N 0. / 46, .10 .00 v, / 46, .10 .00 0.
/ / /
TOTAL / 365, 989, / 365, 1039, 7/ 365, : 1094,
/ / /
AUDITIONS / / /
HYURO / - - - -/ - - - - / - - - -
STEAM/ELEC / - - - - 7/ - - - - / - - - -
CO46, TuRBINE / - - - - 7/ - - - - / - - - -
LIESEL / - - - -/ - - - - / - - - -
/ / /
RETIREMEN.S / / /
HYURO / - - - - 7 - - - - 7 - - - -
>Tean/ELeC / - - - -/ - - - - / - - - -
Lirn TuRRIWE 7 - - - - 7 - - - - / S. .00 .00 0.
LIESEL / - - - / - - - - 7 - - - -
/ / /
[ P 4 / 4
GRUSS RESUURCES/ 36S. 989, / 36S. 1039, 7 360, 1094,
/ / /
LAP wES, 1ARGIN/ 0,651 / 0,566 / 0,467
/ / /
rESERVE REU, / SS. / 58, / 61,
/ / /
LOSSES / 11, 15. 7/ 12. 15, 7 12. 16,
/ / /
wed wESUURCES s 299, “79, ¢+ 295, 1024, / 286, 1078,
/ / ’
TRANSFERED / 0. / 0. ’ 0.
. / / /
/ / /
SURPLUS / 18, 0. / 62. 0. / L3 0.

PEAK e= PEAK LOAD/GENERATING CAPACITY REWUIREMENTS (MEGANATTS)

MPUF == MAXIMUM PLANT UTILIZATION FACTOR

APUF == ACTUAL PLANT UTILIZATION FACTUR

EWERGY == GENeRATIOQ/ZANNUAL ENEKGY KEGUIREMENTS (MILLTONS OF KILUAATT=HY.RS)



pa———

L-1-]

AREAS: ACHORAGLE
A Crhm 2UE Cadcs
JRTERTIe YEAR:

2 ~== KEDIUM LUAL 6FUnTH
1942,

AUTESSNGY, 30, 1978 W/ U.S.-1994,
CRITICAL PERTIOD
/ 1904=19+8> / 19851986 /
/ PeAx MPLF AR uF ENERGY / PEAK mpLF  APYF ENExGY 7/
/----.- oooe - o oo il /------ -o e hadd g L dadadad A4 4
Y / R4
KELUIREMERTS / 904, 4001, /7 976, q329, /
cosmsccencecnna/ / /
RESOUNCES / / /
EXIST [No / / /
HYURD / 53, «50 oD evau, / 53, «50 «50 2va, /
S5TEA4/ELEC /7 251, .75 Y] 1lo4, / 251, «715 .64 1405, /
LurH Tuxblne 7 uus, 1 .2l 2olS, / d&db, «50 .28 2ila, /
LIeSEL / 15. 15 sUW v, / 15, .15 .00 0, 7/
/ / /
TOTAL /7 1202, 3982, /7 1205, 3724, /
/ / /
ADDLITIONS / / /
HYLRO / - - - - 7 81, 50 -1 307, 7/
STeAaM/ELEC / - - - - / 207, +715 .20 363, /
COMB ,TURKINE 7/ 18, 950 PS-1V) 719, 7/ - - - - /
DIESEL / - - - - / - - - - /
/ / /
RETIKEMEN (S / / /
HYURO / - - - - / - - - - 7/
STEAM/ELEC / - - - - 7/ - - - - 7/
CU-n  TURSBINE ¢/ 15, 00 o 00 Ve / 3. «00 .00 0., 7/
VDIESEL / - - - -/ 10, «00 <00 0. /
/ / /
cecocemancscana/ / /
LROSS RESOURCES/ 1205, avel., /7 1452, 4394, /
/ / /
CAP rES, MARGIN/ 0,333 / 0,488 /
/ / /
RESERVE KEl, / 226, / 2484, /
/ / /
LOSSES / as, 60, / 49, 65, /
/ / /
wet YESUUKCES ¢ 934, au0t, - 1159, a329. /
/ / /
TRANSFERED / 0. / 0. /
. / / /
/ / /
SuRPLUS / 30, 0., / 183, 0, /
FPEAK == PEAK LOAD/RENERATING CAPACITY REGUIREMENTS(MEGAWATTS)
MPUF == MAXIMUM PLANT OTTLIZATIUN FACIUR
APUF == ACTUAL PLAT UTFILIZATION FACTOR

ENERGY == GENERATIOA/ANNUAL ENERGY KEGUIREMENTS(MILLIONS OF KILUAATT=-nQuRS)

PEAR

YT

1048,

134,
458,
6550

S.

1452,

1452,
0.385
262,
s2.
1138,

0.

90.

1986=1987
KPUF APUF ENERGY

4657,
.- «50 S10,
75 -1 2259,
«50 .26 1958,
15 <00 0.
ar27.
4727,
70,
4657,
o.



8-1-2

A~EANS FaI~gatnS

FAalrda-n$ CaSc2 @ == sEDIUM LOAD LROXTH
1VE=~TFle YEARS 1992,

auTeSinuve Sur 1978 &/ UL5.-1994,

cCRITICAL PERITIOTO

/ 1908=1935 / 193%~1986 / 1386=-1937
/ PEAx APULF APuF ExEnGY / PEAK »PUF  APULF ENERGY 7/ PEAK NPUF APUF ENERGY
/ecccea eosce eo-ee escsemce fesemse setees ecee escv-ees [escess eoes  soos  escosces
L Y ’ /
REGUIRE~E 4TS /2S48, 1132, 7 21e. 1193, 7/ 28e. 1254,
[ Y 4 / /
£ SOURCES / / /
ExISTING / / /
HYURQ / Ve Y -] Ge / Go 50 .50 0o / 0. .50 1] 0.
aTEAM/ELEC /7 1tu, .15 .15 125, / 1lvu, .75 .15 123, / 210, o195 99 1018,
CO+p.Turrli.E /7 204, 1] .24 4eb, / 204, «50 18 313, /7 20a, 50 14 254,
vlesEL / do. 16 ¥ o 7 22. o1l 00 e / 22, .10 <00 O,
/ / /
TOTAL / 3eu, 1149, 7 336, 1036, / 436, 1273,
/ / /
ADUITIONS / / /
nYURY / - - - -/ - - - -/ - - - -
STEAM/ELEC / - - - - / 100, .15 .20 1715, / - - - -
COMA TURAINE 7/ - - - - / - - - -/ - - - -
vleEseL / - - - -/ - - - - / - - - -
/ / /
REVIREMENMT S / / /
HYURJ / - - - - / - - - -/ - - - -
STEAM/ELEC / - - - - / - - - - 7/ - - - -
LU B, TuRsINE 7 - - - - / - - - -/ - - - -
uleSEL / 24, U +U0 0. / - - - - / - - - -
/ / /
ccsccccccccnces/ / /
6HUSS RESOURCES/ 336, 1149, 7/ 436, 1211, 7 436, 1273,
/ / /
CAP RES, MARGIN/ 0,300 / 0,601 /7 0,523
/ / /
KESERVE REU, / 55, / 63, / 72,
/ / /
LOSSES / 13, 17. 4 1a, 18, / 14, 19,
/ / /
NE1 RESQURCES 7 258, 1132, 7 354, 1193, 7 350, 1254,
/ ; o
TRANSFERED / [ / 0. / 0.
/ / /
. / / /
SURPLUS / 0. 0, / 82. 0. / 64, 0.

PEAK == PEAK LOAD/GENERATING CAPACITY KEQUIREMENTS(MEGAWATTS)

MPUF w~= Mak{MuM PLANT UTILIZAFIuiv FACTOR

APUF o= ACTUAL PLawT UTILIZATIUN FACTOKR

ELERBY o= GENENATIURZANWUAL ENERGY KEWUIKEMENTS(MILLIONS OF KILOWATT=HUURS)



6-L-2

AnEA: ANCHOwAWE

ANCHNEAGE CaScL: 2 == WMEDIUM LOAD GROATH
TTERTle YEARS Jwie,

LOTESSNUV,. 30, 1978 &/ u.5.~-1994,

CRITLICAL PERXTIOD

/ 1967-3986 / 1938-~1989 /
/ PEAR HPUF  ARF €I ERBY / PEAK MPUF  APyF ENERGY 7/

/mmmeoe ecee owwe ecceccevee [cemcn= em=> Sces ecceme=s
B L T 4 / /
nEw IR / 1129, 4985, /7 119¢. S313, /
c~oemccesacocovs/ / /
KESDURCED / / /
ExI>TINg / / /
HYURY 7 134, PS-11] 50 S1u, /7 134, 50 «50 510, /
STEA-I/ELEC / 458, o715 03 2413, 7 643, 75 .58 32%4a, /
CoMs ,TURSINE /7 859, o 50 -2 1786, /7 855, «50 .23 1628, /
bIESEL / 5. .15 -90 0, / Se 15 .00 0, /
/ / /
TOTAL /7 1452, 4709, /7 1637, 5393, /
/ / /
ADDITIONS / / /
HYURUY / - - - - / - - - -/
STEAW/ELEC /7 200, 15 =20 3so, 7/ - - - -/
CO~3,TURSINE 7/ - - - -/ - - - -/
LDIESEL / - - - - 7/ - - - - /
/ / /
RETIRE. _NTS / / /
HYURD / - - - - / - - - /
STEAM/ELEC / 15, « U0 WY 0, / - - - -/
COoMB, TUREINE / - - - -/ 64, 00 .00 Ve 7/
UIESEL / - - - -/ - - - - 7/
/ / /
L - ey / /
GRUSS RESOURCES/ 1037, Sv6v, 7 1573, $393, /
/ / /
CAP KRES, MARGIN/ 0,462 /7 0,320 /
/ / /
NESERVE REV. / 289, /7 29s, /
/ / /
LOSSES / S6, 75, / 60, 80, /
/ / /
EY RESUCURCES 1301, 4985. 7/ 121s, 5313, 7/
/ / /
TRANSFERED / Ve / 0. /
/ / /
/ / /
SURPLUS / 181, G. / ea, 0. /

PEAK == PEAR LOAMGENEHRATING CAPACITY WREQUIREMENTS (MEGANATTS)
HPUF o= MaAX]1MUM PLANT UTILIZATION FACTOR
APUF == ALTUAL PL&4] UTILIZATION FACTOR

EVERGY == GENERAFIOW/ANNUAL ENERGY REQUIREMENTS(MILLIONS OF KILOWATT=MOURS)

PtAK

2y T

1264,

134,
b4s,
791,

S.

1573,

200,

17173,
0,403
316,
63,
13Sa.

Q.

!30'

1929-199¢0
xPUF  APUF
«50 .50
.15 .6b
50 .16
o19 «00
o75 20

ENERGY

Sb41,

510,
37a5,
1129,

0.

5375,

350,

5726.

a5,
5641,

Q.



oL-1-3

Artat FAIRBANKS
FaAI=RAaivaS Cabe:
TTerlle veanw:

RUTeosvuv, 30,
/ 1907
/ PEAK tPyF
[/ommmo= com=
[ mmcca=a/
AEQUIRE“E 4TS / 30u.
cvecmccccasana= /
NESUUMCES /
EX]ISTLING /
HYURQ / Ve <50
>TEAA/ELET -5 SUN )
com TuyrslqE 72 204, -1
LIESEL / 22, 10
/
TOIAL / 436,
/
AUDIT1ONS /
HYYRD / - -
STeAM/ELEC / - -
CUMB,TURBINLE / - -
DIeSEL / - -
/
RETIKEM NIS /
HYURG / - -
STeAM/ELEC / - -
CO-A TuRBINE / - -
UIESEL / - -
/
concnccecsacccna/
GRUSS RESUURCES/ 4als,
/
CAr RES, MaRGIWN/ 0,452
/
RESENVE KEL. / 75.
/
LOSSES / 15,
/
HET ~ESOUNCES 1 34k,
/
TRANSFERED / 0.
/
/
SURPLUS / a6,

2 == =EDJu4 LUt GRUAIN
192,

1978 A/ U.5.-1994,

CRITICAL PERITOD
=-1%8b / 1958=-1989
AP UF ELERGY / Pehn wPLUF  APUF ENENGY
cewmws ecocveces /emecme wemce Sces esececee
/
1315, /7 314, 1376,
/
/
/
<30 0. / Ceo 50 50 v,
. 1139, 7 21¢. A -1 1194,
.11 190, / 204, -1 10 1738.
- WY v, / 22. 10 «00 0.
/
1335, /7 a3e6, 1372,
/
/
- - / - - - -
- - / 14, 75 .20 295.
- -/ - - - -
- -/ - - - -
/
/
- - / - - - -
- -/ 9. 00 00 0.
- - / - - - -
- -/ 22. 00 .00 0,
/
/
1335, / 419, 1397.
/
/ 0,330
7
/ 79.
/
2v. / 16, 2t.
/
1315, /7 325, 137s,
/
/ 0.
/
/
0. / 11. 0.

I N e T R R N T N N N R N S N N N N e S N S N U S N O O O S N

PEAK == PrAan LOAD/GEWERATIKL CAPACITY REWUIREMENTS (MEGANATTS)

HPUF ==

APUF ~e ACTUAL

MAXLIMUM PLANT UTILIZATIUN FACTOR

PLAWT UTILIZATION FACTOR

1359+199y
PEAK VPLF  APUF ENERGY
328. 1437,
[T <950 50 V.
2ib. .75 <59 1105,
204, «50 .10 178,
6. .19 U0 6.
419, 1283,
100, .15 .20 175.
919. 1459,
0.582
a2,
16, ee.
421, 1437,
o.
93. oo

EnERGY == GENLRAVION/ANNUAL ENEKGY KREGUINKEMENTS (MILLIONS JF KILOWATT=r0uURS)



R

11-1-3

AEA: saCnundot
AnCAD~AGE CaSe?
I+Teat]le YRar?
MUTESSNUV, 30,

2 == MEuIU4 LUAV GRCRTH
1242,

19478 W/ U.5.-1994,

CRITICAL P& 100D

/ 1940=-1299] /

/¢ PEAR ~PLF
Jomonne wee=
coserer: ceeveee/
AREuhiREMENT D /7 1357,
eeenrscrncareve/
nESOURCES
EXISTING
nYYRO
STEAM/ELEC
LOa, TURSTiWE
DIt SEL

134, SV
na3, 15
791, -1
5. 15
10TAL 1773,
AUDIT1I0NS
nYORQ
STeAM/ELEC
CuinB , TURB INE
DIeSEL

RETIREM, 1TS
HYURO
STEAM/ELEC
COMR  TURSIHE ¢
DIESEL /

/
weeessesnssvens/
6RUSY> wESOURCES/ 1773,

/

CAP KES, MARGIN/ 0,307

L S N L U U N T T S S T T N

/

KESERVE WEU, /7 339,
/

LOSSES / 68,
/

HEY RESOURCES 7 1366,
/

TRANSFERED / 0.
/
/

SURPLUS / 9.

1991-199¢
AP JF ENERGY 7/ PEAK =PUF  APUF ENERGY
- —- ecavevrscse [feasccee ecaa coaw enccmawe
/
6063, /7 1450, 6485,
/
/
/
-1 Sive /7 134, -1 50 Slv.
b 4577, 7/ o4l, <15 o8 4793,
-1 tus7. 7 791, oS50 18 1205,
o U Oe /7 S. .15 «00 0.
/
6154, / 1773, 6508,
/
/
- - - - - -
- - / a3, 75 .20 Ta,
- - / - - - -
- - / - - - -
/
/
- - / - - - -
- - / Al ~U0 .00 0.
- - / 1b, <00 «00 [
- -/ 2, «00 .00 [
/
/
6154, 7 1755, . 6582,
/
/7-0.211
/
/7 290,
/
91, / 73, 97.
/
6063, / 1393, 64185,
/
/ 57.
/
, .
0. / (U 0.

/
7 PEAR
fvroac
/

/ 1543,
/

/

/

/ 134,
/ 8as.
/7 173,
/ 3,
/

/7 1795,
/

/

/ -
/7 206,
/ -
/ -
/

/

/ -
7 -
/ 50,
/ -
/

/

/ 1906,
/

/ 0.235
/

4 309,
/

/7 17,
’

/ 1520,
/

/ 0.
/

/

/ =23,

PEAK == PEAR LUBN/GENERATING CAPACITY REUUIREMENTS(MEGARATTS)
MPUF == HMAXiMuM PLasT UTILIZATION FACITUR

A2yF == ACTLAL

HLAN( YTILIZATIOY FACTOK

1992-1933

rPuF  APUF ENERGY
6907,
»50 1] 510,
15 70 5139,
«50 .10 991,
13 .00 0,
6660,

oI5 .20 350,
«00 «00 0.
7011,
10a,
6907,
0.

EVEKGY == GENERARTION/AnNUAL ENERGY REGUIREMENTS(MILLIUNS OF KILUWATT~HOURS)

R



¢L=1-3

ANEA: FAInBANKS

FAIN3einS CaSees 2 == MEQIu4 LOAD GROwIH

1.TeRY e YEARE: 19=2, .
NUTESShUVY, 30, 1570 A/ u.5.-1994,

CRITICA AL PERIODN

/ 1990=1491] / 1991=-199¢ / 1992-1993
/ PEAK MPUF AP F EieERGY / PEAX »PUF  APUF ENEXGY 7/ PEAK MPUF  APUF ENERGY
/----w- -——-e - - - oeeooonee /--'--- hadad hedd il dedaded e /-"--' -——-- - bttt
L Y 4 / /
RELULIRE“EHTS / 343, 150%. /7 358, . 1573, 7 374, 1641,
cmmmmcmmmaan ama/ / /
RESOLKCES / / /
EXISTING / / /
nYLRO / 0. -1/ .90 0. / C. .50 50 0., / 0. «50 50 0.
SYtA4/ELEC /7 3le, 75 .35 1293, / 3les, .75 «51 1414, 7 316, 75 59 1522.
CO-d TURIGE ¢ 204, «950 20 178, 7/ ¢04, .5V «10 176, 7/ 204, «50 «10 143,
vILSEL / Ue .10 i 0, / [V 8 «10 «00 0. 7/ 0. .10 .00 0.
/ / /
TOTAL /7 Si19, 1a12. 7/ 519, 1597, /7 519, 1666.
/ / /
ADDITIONS / / /
HYURG / - - - - / - - - -/ - - - -
STEAM/ELEC / 32. .75 .20 Se. / - - - - / - - - -
COMd  TURBINE / - - - - 7 - - - -7 - - - -
O1ESEL / - - - -/ - - - - 7 - - - -
/ / /
RETIREMEF S / / /
HYURY / - - - - / - - - 7/ - - - -
STEAM/ELEC 7/ 32, .00 .00 G, / - - - -7 - - - -
CumH _ TuknInE ¢/ - - - - / - - - - / q0. <00 .00 0.
DIESEL / - - - -/ - - - - 7/ - - - -
/ / /
LI L L -/ / /
LRUSS RESOUKCES/ S19, 1528, /7 S19. 1597, /7 479, 1666,
/ / /
CAP xES, MARGIN/ 0,513 / 0.450 /7 0,281
/ / /
RESERVE REQ, / 86, / 72, / 75.
/ / /
LOSSES / 17. 23, / 18, aa, / 19, 25,
/ / /
LT SESJQURCES £ 116, 1408, 7/ 430, 1573, /7 386. 1641,
/ / /
IRANSFERED / 0. / =57, / 0.
/ / /
/ / /
SURPLUS / 73. 0, 7/ 14, 0, 7/ 12. 0.

PEAK == PEAKR LOAUZGENERATING CAPACITY REQUIREMENTS (MEGAWATTS)

MPUF == mAX]MUM PLAGT UTILIZATION FACTUR

APUF == ACTUAL PLaNT UTILIZATION FACTOUR

ENERGY == GENERATIO«/Anntal EnERGY KEWUIREMENTS(MILLIONS UF KILOWATTI=HGuURS)



~amr?”

g€l-1-2

Anfaz ANCHORABE

anCri<ABE CaSt: 2 == AELIUM LUAD 6ROwTR
1+TERTIe vFaks 1%92,

AuTES S alVe 30, 1578 a7 UeDe=1994,

CRITICAL FERITIODD

/ 1993=199« / 1994-1995 / 134S5=199%¢
/7 FeAd miyfF  aPuF EMExGY 7/ PEAK MPLF  APLF ENERGY 7/ PEAR mPLF  APUF ENERGY
ALE LT ———- Ll ccavceawe [meccas ece= o= cocvecss [weecece oooo ke ecosccas
comccnne cpumaenf / /
KELGLR NTS /7 1630, 7329, 7 1729, 7751. / 1654, 8311,
recmemccecnnn=a/ / /
xEOOUKCES / / /
EAISTING / / /
HYUFY /7 134, «50 .50 S10, /7 134, «50 .50 Siv. 7 706, +55 55 2949,
STea4/ELEC 7/ fudo, .75 .02 Soac, / 16445, .75 .34 4333, /7 1845, .79 .37 qe41,
CoOto, TurRRINE 7 724, 50 .10 S8b, / 669, 50 10 588, / 609, 250 .10 ar7.
LIESEL 4 3. .15 U Ue / 3. .15 o0 0, / 3. .15 +U0 o,
/ / /
TUTAL / 199006, 6738, /7 2251, 5429. / 2822. 8ye7,
/ / /
AUDLTIONS / / /
HYLRD ;- - - - 1(s12) .56 .se 2038, /  Bb. .56 .5® 369,
STEAM/ELEC / &0, .75 .20 101, 7 = - - - / - - - -
Cun, TURsTWE / - - - - 7 - - - - /7 - - - -
DIESEL / - . - -/ - - - - 7/ - - -
/ / /
RETIREMENT S / / /
HYUKY / - - - - 7 - - - - / - - - -
STeAmM/ZELEC / - - - -/ - - - -/ - - - -
LurB,TuwaInE 7 55. .00 - 00 Ve 7/ - - - - / 123%5. 00 +u0 0.
LIESEL / - - - -/ - - - - 7/ - - - -
/ ’ /
I / /
k(88 RESOURCES/Z 2¢S1). 1439, / 2822, T867, 7/ 2784, 8436,
/ / . /
CAF wES, AARGLIN/Z U . W6 /7 0,632 / 0,502
/ / /
RESERVE KEw, /7 3271, / 3ae, /7 31,
/ ' / /
LOSSES / a2, 110, 7 84, 116, 7/ 93, 125,
/ / /
NET KESOURCES 7 jeag, 7329, /7 2390, 1151, /7 2321, . 8z,
, ’ /
IRANSFERED ’ 7. / Ve / [
/ / /
. / / /
SuURPLUS /7 199, Ve / \ebl) 0. /7 4é7, 0.
.

PEAK == PEAK LNDAD/GENERATING CAPACITY REQUINKEMENTS (MEGAWATTS)

FPUF == saXiMuM PLANT UTILIZATIUN FACTOR

APUF == ALCTUAL PLANT UTILIZAT1I04 FACTOR

ENEREY == GENLRATIUN/ANNUAL EWERGY REUUIREMENTS(MILLIONS OF KILGAATT=HOURS)



vL-L-2

ANEAZ FAINBAMNAS
FAInRARS Cabet
IT+Terlie YRaund

2 == mEulum LuAD GRumTH

192,

LOTESSUV, Sy 1978 W/ u,5,-1994,
CR1IT1CAL PtwnwlOD
/ 1993=-1%Y94 / 1994-1995 /
/ PEAn wPUF  AP.IF ENERBY / PEAKX mPuF  APUF ELERSY 7/ PEAK
/mewecma ecca o=m- ececssses [fesceccs eere e==s =cecsc=s [ocooes
comvmnnn. cossme/ / /
neuUlIREME TS / 389, 1709, 7 4uS, 1771, /7 423,
coccccseccncnce/ / /
RESUURCES / / /
Ex]oTIvb / /7 /
HYURD / Ue <50 « el Ve / Go «50 .50 6. 7 131,
STEAM/ZELEC / 3lo. .15 e 53 1591, 7/ 31lo. .15 X1 1101. / 316,
COME TR INE 7/ 164, <90 ] 183, / 164, «950 .10 143, / o4,
DIESEL / [T .10 « 0 0o / [ .10 +00 0. / 0.
/ / /
TOTAL /479, 1735, /7 4719, 1245, / 610,
/ : / /
AUDITIONS / / /
nYURU / - - - e« / 131, «56 -1 559, / 19,
STEA4/ELEC / - - - - / - - - -/ 2%,
CNme ,TURBINE / - - - - / - - - -/ -
UIeSEL / - - - -/ - - - -/ -
/ / /
RETIREME: S / / /
nYukQ / - - - - / - - - - / -
STeAM/ELEC / - - - - / - - - -/ 25,
LDAH,TURBINE / - - - - / - - - - / -
plesSEL / - - - - / - - - - / -
/ / /
[, "y / /
GRUSS RESOURCES/ 479, 173%. 7/ 610, 1804. /7 629.
/ / /
CAP kES, MARGIN/Z 0.231 /7 0,506 /7 0,488
/ / /
KRESERVE KEU, / 76. / 81. / 8s.
/ / /
LOSSES / 19, 26. / 20, el. / 21.
4 / /
€T xFSOURCES 7/ 382, 1709, /7 S09, 1777, 7 Ses.
’ / /
TRANSFERED / Te / 0. / 0.
/ / /
/ / /
SURPLUS / 0. 0. 7 10a, 0. /7 101,
PEAK == PEAK LOADAGENERATING CAPACITY REQUIREMENTS(MEGAAAITS)
MPUF == MAXIMUM PLANT UTILIZATION FACTOR
APUF == ACTUAL PLANT uTILIZATION FACTOR

ENERGY o= GENCRATIDDN/ANUAL ENERGY wEQUIREMENTS(MILLIONS OF KILOWATT=HOURS)

1395-1996
»PuF  APUF
1) .56
15 a2
14 .10
.10 U0
96 .56
15 .20
«00 .00

EHERGY

1859.

559,
1059,
143,
V.
1761,

2.
a3,

28,

1859,



e

GL-1-J

AnEAS ANCHONALE

ALnhxAsE CASLS & == MEJIum LOAL GROWTh
ITENI I YEak: jwyd,

nuTeSstiuve 30, 1578 A/ Ue3.=139a,

CR1ITICAL PEKIOD

.-----------------------o--oo--------------—---------------------------------.---------..

/ 1990=1%97 / 19971990 / 1994-1999
/ Pean GPUF  aPUF  E~ExGY / PEAR  FPUF  AFUF  EwERGY / PEAK  +PuF  APUF  ENERGY
I-—---- L L X} - pom - L L L A 2 L2 4 I------ oo coee Seowveaene /------ oese bt g bk dedod ol dd
seecccesomacene/ / /
REWUI=ESENTS 7/ 1979, dall. / 2103, 9431, / 22as. 9991.
P / / :
NESGUMCES 7/ / /
EXISTInG / / /
HYURG /182, <55 -1 33171, 7 192, «55 «55 3317, / 192. .55 .55 3317,
sTeam/ELEC / 1445, .15 .43 53593, / luas, .79 42 Seol., / 1845, «15 25 4115,
CO..c TURBILE /7 54&5, .20 L i 294, /7 335, «96 .10 294. / 335, .50 .10 2718,
vIesSeL / 3, .15 .00 0. / C. .15 L00 0. / 0. .15 .00 0.
/ / /
TUTAL / 2184, 9304, / 2572. asr2. /7 2972. 7710,
/ / /
ADDTIONS / / /
nYuRO / - - - - / - - - - / S70, «56 «56 2431,
SVEAM/ELEC  / - - - - /7 &00, .15 .20 701, / - - - -
CuMB,TURBINE 7 - - - - / - - - - 7 - - - -
UIESEL / - - - - / - - - -/ - - - .
/ / /
RETIREME TS /7 / /
HYDRD / - - - - 7/ - - - - / - - - -
STEAM/ELEC / - - - - /7 - - - - / - - - -
CurB.TURAINE /7 210, 00 -0 0. / - - - - / 148, u0 0o 0.
UIESEL / 2. U0 ~w0 Ve / - - - - 7/ - - - -
/ / /
L e 4 / /
6ROUSS NESOUKCES/ 2572, uuae, / 2972, 9572. / 3524, 10141,
/ / /
CAP KES, MARGIN/ 0,300 / 0,413 / 0,582
/ / /
RESERVE REU. / 396, / a21. / ads,
/ / / :
LOSSES /9y, 133. 7 105, 1481, /7 111, 150.
/ / /
MET KRESOURCES  / 2078, 2871, / 2447, 9431, / 2997, 9991,
/ / /
TRAMSFERED / O. / =110. / -la,
/ / /
/ / /
SURPLUS /99, o, / 233, 0. / 125, 9.

PEAK == PEAK LOADSGENENATING CAPACITY REVUIREMENTS (MEGAXATTS)

MPIF == MAXIMUM PLAKT UTTL12AT104 FACTONK

APUF we ACTUAL PLANT uTILIZATION FACTOR

ENENGY o= GENERAPIuUN/ANNUAL ENERGY NEGUIREMENTS (MILLIONS UF KILUWATT=HOURS)

R



gL-1-2

A<FAZ FalnvaAlin$
FALARa%nS CASLS
1:TeRTIIE TEAKS

2 == %EDIUM LUAD GRONTN

1942,

1973 N/ U.3.=199%4,

P T Y T e e P R P L P Y PR L LR P L PR L DL L Lt

ececcscnn emeves/

RELUfRED LTS

cemccccncceccne/

RESUURCED
EXISTinG
HYUR')
STEA/ELEC

ClroTUkS INE

vicstL
TUTAL
ADDEYIONS

HYuRQ
STEAW/ELEC

COMB, TURHINE

UTESEL

RETVIREMENT S
HYURY
STEA4/ELEC

CO48 , TuRDINE 7/

uleSEL

csmcccecccnccans/

bRUSS WESQURCES/

/
CAP RES, HakiIt/

KESExVE RE,
LO5SES
NET WESOURCES

TRANSFERED

SURPLUS

LYTESS vuve 30,
/ 1946
/ PEAA P uF
Jememen ece=
/442,
/
/
/ 15v, .96
/ 3o, .15
/164, +50
/ v, -10
/
/ bveéd.
/
/
/ - -
/ - -
/ - -
/ - -
/
/
/ - -
/ - -
24, -u0

/ - -
/

606,

0.371
/
/ &8,
/
/ 22.
/
/7 495,
/
/ 0.
/
4
/ 53.
PEAR ==
1PUF
APUF == ACTUAL

ENENGY == GENERATION/ANWUAL ENEWGY REGUIKEMENTS(MILLIONS OF KILUAATT=HOURS)

-1937
AP UF

.20
G4
-10
o 60

L I A |

PLaN]

EnESGY

1941,

bde,
120b,
123,
v,

1970,

29.

1941,

0.

CRITYTICAL PERITO
/ 1997-1698

/ PrAx MPUF  APUF ENERGY
/------ YT - " P Y L T )
/ .

/ a6, 2023,
/

/

/

/7 150, .50 .56 642.
/ 3le. ] .51 1412,
/ 140, .50 .10 v,
/ V. .19 .00 0.
/

/ wle, 2053,
/

/

/ - - - -
/ - - - -
/ - - - -
/ - - - -
/

/

/ - - - -
/ - - - -
/7 1ag, .00 .00 0.
/ - - - -
/

/

/7 u4eb, 2053,
/

/7 0,011

/

/ 9.

/

/ 23. 30,
/

/7 351, 2023,
/

¢ 110,

/

/

/ Oe 0.

UTLILIZATIUN FACTUR

("

/
/

NN NN N NN N NN YN NN NN NN N NMN NN YT YN NNYN NN MNNN NN YN NS,

PEAK LOAD/GENERATING CAFACITY REWUIREMENTS (MEGANATTS)
o= MAX[HMUM FLANT UTILIZATIUN FACTUK

150,
316,
e
Oe

466,

120,

586,
0.221
96,
24,
666,

1“.

1998-1999
»PUF  APUF
«96 56
.15 .36
.50 -10
.10 «00
«56 36

ERERGY

642,
983,
0.
0o

1v2a.

sle.

2137.

32.
2105,

0.



o

L1-1-)

AREAL ANCnHORALE

ALCHOWRSE CaSE: 2 == MED[uUS LUAD GRURTH
T VewTIc YEAW:S | 9v2,

LATESINUV, 30, 1778 n/ U.5.~199%,

CRITICA AL PEwxIOQD

/ 1999=2yuy / 200V=2001 / 20ule2ulel
/7 PEAX “PuF  aSuF ENERGY /7 PLAK MPuF  APUF ENEXGY /7 PrAn vPuF  APUF ENERGY
/mrmonr mecan eme= eccrcce= [mcmens eeeme ecee eeesese= /eccms= eese sase esesesnw
—emsemcosmmcena/ / /
RELULINEACVTS / 2353. 10581, 7 2421, 10463, 7/ 249u, 11175,
P P —— ] 7 /
®ESUHKCES Y] -’ / /
EXISTING / / /
HYUk) / 1362, «95 «55 5749, 7 la4a7, «935 -1 6110. /7 1447, .55 .55 6110,
STEAA/LLEC / lodS, .19 .27 4333, 7 1845, 75 .30 4797, 7 1135, 13 .32 9129,
CO-n TURBIRE /7 3117, «50 .10 20c, /7 236. «50 .10 119, /7 136, .50 «10 103,
VIESEL / [ .15 .00 Ve /7 Oo .15 00 0. / Ve .19 .00 0.
/ / /
TOIAL / 3S24. 1048, /7 3520, 11020, /7 3428, 11343,
/ / /
ALDLITXONS / / /
HYURD / 85, .96 .56 362, / - - - - 7 - - - -
SYLAM/ELEC / - - - - 7 - - - - /7 - - - -
Cu3,TurnINE 7 - - - - / - - - - / - - - -
DIcSEL / - - - / - - - - / - - - -
/ / /
REVIRE:. WTS / / /
HYURQ / - - - -/ - - - - / - - - -
STe&~/ELEC / - - - - / - - - - / - - - -
COmn  TURBINE 7/ az2. .00 <00 0. 7 100, .00 <00 0. 7/ 18. .00 00 0.
JIESEL 7 - - - - 7 - - - - / - - - -
/ / /
P / /
bRUSS RESUURCES/ 3528, V709, 7 3428, 11u2e,. /7 3410, 11343,
/ / /
CAP nEbd, MARGIN/Z ¢,499 /7 v.416 /7 0,369
/ / /
RESERVE REf, /7 41). / 484, / 498,
/ / . /
LOSSES / 118, 158, 7 121. 163. 7 125, 168,
/ / /
BT RESOURCES 7/ 24329, 19555, 7 2822. 10863, 7 2787, 11175,
/ / /
TRANSFERED /7 =20. / =31, / =443,
/ / /
/ / /
SURPLUS / 566 Ve /7 370, . 0., /7 2953. 0.

Fe&K == PrAKk LOAU/GENERATING CAPACINY REJUIKEMERTS (MEGAWNATTS)

MPUF == NAXIMUM PLANT UTILIZATIuN FACTOR

APYF == ACTUAL PLANT UT{LLIZATION FACTOR

EHERGY == GENERATION/ANNUAL ENERSY REQUIREMENTS(MILLIONS OF KILOWATY=HOURS)

—’



8L-1-2

A=EL2 FAInBRANAS

FaTaRaun§ CeScs 2 == PEULUM LOAD GROWTH
[.VERTIc VYEART 192,

MUTESSLV, 30, 19172 A/ U.S.=1994,

tRITICAL PERIDD

/ 19y9=2..:9y 200uv=-2001 / 2001-2v02
/ PEAR MPUF AP ENERGY PEAX BPUF  APUF ENERGY / PEAR MPuF  APUF ENERGY
[mmmcan eeco= ey ocecocccecs ‘sccceas oo~ coee eccceces [essees esae ssce oeeccaes
[ —— / /
REJUJREMESTS / 499, 21871. 7 508, e22%. 7/ Sis. 2270.
cecsccccccanans/ / /
MESUUNCES / 7/ /
ExISTIHNG / / /
HYURY /7 270, -Jb -] 1194, 7/ &8, «56 «56 1229. 7/ 288. =56 56 1229.
STEAM/ELEL /7 316, .15 o 20 9391, / 3le. .75 .37 1034. 7/ 316, .15 .39 1075,
CO-~a,TuRLINE / V. -17 P Ve / C, 514 o110 0. / 0. -1 .10 Ce
vleSeL / (138 10 U] 0, / O o10 <00 e 7/ Q. .10 .00 0,
/ / /
TOTAL /7 586, 2145, /7 604, 2262. / 604, 2304,
/ / /
AUDITIUNS / / /
HYUNY) / 14, 26 o Sty 15. /7 - - - - / - - - -
STeaM/ELEC / - - - - / - - - - / - - - -
COnMB  TuRsInE 7/ - - - - / - - - - / - - - -
VIESEL / - - - - / - - - - / - - - -
/ / /
RETIREHMENTS / / /
HYLRU / - - - - / - - - -/ - - - -
STEAM/ELEC / - - - - 7/ - - - - / - - - -
CO~MB ,TURI I E 7/ - - - -/ - - - -/ - - - -
DIeSEL / - - - -/ - - - - / - - - -
/ / /
cececcccsancnca/ / /
vR0OSS RESOURLES/ 604, 222V, 7/ 604, 2262. 7/ 604, 2304,
/ / /
CAP KES, 4ARGIN/ 0,209 / 0,188 /7 0,165
/ / /
KESEKVE wEuJ, /7 100, /7 102, / 104,
/ / /
LOSSES / 25. - 33, / 25, 33, / 26, 34,
/ / /
NET -ESOULRCES s 479, 2187, / 417, 2229. / 4714, 2270,
/ / /
TRANSFERED / 20. / 31, / qa,
/ / /
/ / /
SURPLUS / 0. v. / 0, 0. / 0. 0.

PEAK == PrAn LUOAU/SHENERATING CAPACITY KEQUIREMENTS(MEGANATTS)

MPUF == MAXIMUM PLAWT UIILIZATION FACTUR

APUF == ALTUAL PLARNT UTIL1ZATIUN FACTOR

ENERGY == GENERATIMN/ANNUAL ENERGY KREUUIREMENTS (MILLIONS OF KILOWATT=HUURS)



v

6L-1L-2

AdEA: AnCwiDrAE

AirUvask Cadts -2 == ~Euju% LuAd GkOaTh
T.Terilt veak: 1 992,

SUTESIHLY, 30, 1170 W/ U.5,-1994,

s RITICALL FEFIOUCD
/ 20u=-2iu3 . 2003-2004 / 20vd=2(05
/ Ptaw APLF A PuF E4ENGY . PEAK MPUF  APUF ENERGY /7 PEAR MPJF  APYF ENERGY
/eencas ceoce emmece occscces eccneme eses roas ecccencr /ecemee e=c® weee ececcccse
cemccccmcemceans . /
REWUINE 4+ TH / 2554, 11687, / 2626, 11799, 7/ 2694, 12111,
cecascsrccccavaa/ / /
KESUURCES / / /
ExIdSYinG / / /
HYURY /7 1ud7, 1 o 11 ellv, 7 1447, «55 5% 6llv, 7 luay, 59 «955 6110,
STeA«/eLkC / 1345, A . 34 S534, / tdd>, «75 +36 S54%0, /7 1845, .15 .38 6183,
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EXHIBIT C-2

LOAD RESOURCE ANALYSES (GRAPHS)
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EXHIBIT C-3

USABLE CAPACITY SUMMARY



1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

NOTES:

no

/ Low,

*|

TABLE C-3-1
USABLE CAPACITY SUMMARY

(Dependable Capacity Only)

941/, Lowd/ 94, Med 94, High
0 27 99
214 265 533
533 630 680
630 680 680
*858 *950) *1,151
1,023 1,035 1,347
1,143 1,231
1,178 1,347
1,321
1,339
1,347

1/ Watana power-on-1line and interconnection date.
Medium or High load forecast.

Year of Devil Canyon power-on-line.

96, Med

160
476
674
680
*731
847
1,069
1,167
1,281
1,347




EXHIBIT C-4

POWER VALUE CALCULATIONS



L~¥-2

COAL-FIRED, FERC VALUES

TABLE C-4-1

BASE CASE AND FUEL ESCALATION TO POL

Item of Cost

Interest & Amortization

Interim Replacements, Insurance,
and Taxes

Annual Carrying Cost of Fuel
Inventory

Fixed Operating Costs

Administrative & General

Transmission Cost

Total Capacity Cost ($/Kw)
with Hydro Adjustment

Energy Fuel (mils/kWh)
Variable 0&M

Transmission Cost

Total Energy Cost (mil/Kwh)

110.
9.

26

.91

14.
5.
30.

69
25

.00
.65

1/ Base case is a composite value based

The 80-~20 proportion is derived from

and Fairbanks.

Anchorage
X .80 = $ 88.
X .80 =
X .80 =
X .80 = 11
X .80 =
X .80 =

$137.
X .80=9% 8
X .80 = 1
X .80 =

$ 10.

7.

62
41

.73

.75

4.
24.

52
20

23

.80
.31
.52

63

99.64

.48
16.29

30.50

—
0]
n

.42

P

(B)
(A) Fuel
Base Escalated
Fairbanks Case 1/ to 1994 @ 2%
X .20 = $19.93 $108.55 $108.55
X .20= 1.66 9.07 9.07
X .20 = .10 .83 1.20
X .20 = 3.26 15.01 15.01
X .20= 1.34 5.86 5.86
X .20= 6.10 30.30 30.30
$32.39 $169.62 $169.99
186.58 186.99
X .20 = $1.68 $ 10.48 $ 14.39
X .20 = .37 1.68 1.68
X .20 = .08 .60 .60
$2.13 $12.76 $ 16.67

on the weighted average of Anchorage and Fairbanks values.
the relative future estimated electrical needs of Anchorage
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Item of Cost

Interest & Amortization

Interim Replacements,
Insurance & Taxes

Annual Carrying Cost
of Fuel Inve