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September 30, 1980

 OCTOBER 14 MEETING

Location: Board Room - Niagara Falls office.

To Attend: APA - | Mohn
Project Managers - Lawrence, J. Hayden
Task Supervisors - Hutcmson9 V. Singh, P. Tucker
Project Team - Krishnan, K. Curtis
Internal Review Board - Eichenﬁaum, D. MacDonald, L. Wolofski
Working Group - Thompson, A. Tawil, A. Burgess,
1. Vanderburgh, J. Sinclair

Topic L ' ' Speaker(s)

Introduction (to meetings on 14th & 15th) , J. -Lawrence/J. Haydenf’

Seismic Stud1es and Geotechnical Investigations V.;Singh/S. Thompson
(Tasks 4 & 5) o

~ Break ' o -
Geotechnical & Seismic Design Criteria Singh
Lunch |
Engineering Design Studies (Subtasks 6.01-6.06) Hutchison
Break

Design Studies Continuation & Wrap Up . Hutchison/ ;
. ' Lawrence/d. Hayden §




October 15th Meeting

Time and Location

Wednesday, October 15, 1980, 8:30 (all day)
Conference Room, Buffalo Office
Buffalo, New York

Attendance

Acres American: Lawrence APA: R. Mohn
Hayden
Debelius
Hutchison
Tucker (morning)
Krishnan (morning)
Diener
Simon
Hogver
Young
Yee (afternoon)

Agenda
Time Topic Speaker
8:30 Generation P1anning Parameters P. Tucker
9:30 Thermal Alternatives (6.32) P. Tucker
10:15 Break
10:30 Hydro Alternatives (6.33) Tucker
11:30 Environmental Screening ' K. Young
12:30 Lunch
1:15 Load Forecast Review (6.34) P. Yee
3:00 Conservation and Load Management (6.35) P. Hoover
4:00 Work Plan-Generation Planning P. Hoover

Moderator: John D. Lawrence




2.

NOTES ON MEETINS - OCTOBER 14, 1980

(Figures 1 through 14 attached to these notes are
copies of viewgraphs presented ta illustrate points
discussed in the notes. Copies of other viewgraphs
used during presentations are attached in Section 3.
A selection of 35mm slides was also used as
background during the presentation).
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INTRODUCT ION

The key topics for discussion were outlined by John Lawrence. These included:

a) Review of Geotechnical studies, including preliminary results of the
Summer 1980 and discussion of future investigation.

b) Review of seismic studies. In particular, the 1980 preliminary work,
work proposed for 1981 and the determination of levels of acceptable risk
as requested by Woodward-Clyde.

c) Arch dam concepts and factors affecting the selection of the dam type at
Devil Canyon.

Review of alternative hydroelectric developments to the Devil Canyon-
Watana concept within the Susitna Basin.

Key topics that should be discussed with the Acres review panel the week
of October 20, 1980. '




REVIEW OF GEOTECHNICAL STUDIES
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Previous geotechnical studies have included boreholes, trenches, and/or seismic
Tines at Denali, Vee, Watana, and Devil Canyon sites. Current studies by Acres
have been limited to the Devil Canyon and Watana sites. For each of these two
sites a brief review of previous studies was given and available results of

the summer 1980 program were presented with discussion of the winter 1980
program.

WATANA SITE

ng g peend

The extent of the Corps of Engineers 1978 drilling program is shown in Figure 1.
Areas of concern identified by the Corps of Engineers included:

a) a buried valley approximately in the location northeast of the proposed
spillways;

b) shear zones at approximately the upstream and downstream toes of the
rockfill dam.

It was noted that the final Corps report stated that the spillway probably
should be moved due to the buried valley. The bedrock at the Watana site is aii
Andesite and Granodiorite. It is generally a good gquality rock.

The locations of the suggested borrow sources were shown and material avail-
ability was discussed. The gradation curve for the impervious material
(Borrow Area D) was discussed and it was agreed that it would most 1ikely
prove satisfactory.

The summer 1980 driiling program at Watana is shown in Figure 2. The purpose
of this program was to confirm locations of features identified from previous
studies and to assistin lTocating the dam and spiliway structures in future
design work. As a result, boreholes did not necessarily line up with
structures proposed by the Corps.

Seismic 1ines were used to determine the location (and shape) of the buried
valleys. At present, information from the seismic lines is not available.

Three boreholes have been completed ‘this summer. These were:

BH-2 located in fingerbuster shear zone on right abutment;
BH-6 Tocated in right abutment near downstream of toe of slope;
BH-8 located above proposed location of powerhouse in left abutment.

Borehole 2 showed a sheared zone to be Jlocated between hole depths 90 and

160 feet. The hole intersected the shear zone contact at an angle of 30° to
400, Difficulty in drilling was encountered due to hole collapse, however

the feature was groutablie. The drilling program did not uncover anything that
wou'ld seriously affect the feasibility of the dam site.

-

Four areas have been identified which will require further investigations in
this winter's and next summer's program. These are:

¢ m
oo gt

a) upstream shear zone approximately perpendicular to river;
b) downstream shear zone approximately perpendicular to river;
¢) buried channel in right abutment;
d) depth of overburden in channel.

g
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The winter program will be finalized after review with the review panel next
week.

DEVIL CANYON

Previous field investigations at Devil Canyon were performed by the USBR in
1957. A shear zone has been speculated under the saddle dam in the left
abutment. A series of joint sets and shear zones were identified perpendicular
to the river. It has also been suggested by Acres geologists that a series of
open joints may be found parallel with the river in the left abutment.

As with the Watana site, the 1980 investigation program at Devil Canyon was
confirmagory in nature. Three boreholes have been completed to date (see
Figure 3):

BH-1 located in right abutment near proposed powerhouse;

BH-2 located in right abutment to show jointing pattern;

BH-4 located in auxiliary dam region and angled to intersect the suspected
shear zone,

Boreholes 1 and 2 showed excellent quality rock. Borehole 4 failed to identify
the suspected shear zone. The dam site bedrock consists of a Argulite rock.
Although strength testing has not been complieted, it is not believed that the
rock will show directional strength propenrties.

The possible 1ocation of open joints in the left abutment was identified as a
major concern. These joints could lead to large block failures. Mapp1ng of
the canyon walls will be very difficult with a Targe amount of rigging or
technical climbers required. It was suggested that an estimate of the potential
for such occurrences could be obtained by observations of block failures up-
stream and downstream of the site. This would also lead to indications
regarding the seismicity. This exercise wiil be part of the air photo inter-
pretation performed by R&M Consultants.

The winter drilling program as proposed by the Alaska office consisted of 5
drillholes along the base of the canyon. It has been proposed by Stu Thompson
that three of these holes would be extremely costly due to access problems and
.could be replaced by two boreholes s]1ght1y upstream and angled -under the
.river, These would determine the exissance or nonexistance of a shear zone or

fau?t'undsr the river.

It was discussed whether adits would be required prior to submission of the
FERC application. These adits would be used to determine the physical
condition, distribution and character of the geologic features, and deformation
properties of the abutments. It was pointed out that for any dam, adits would
be necessary before actual construction and therefore the investment would be a
matter of timing and associated risks. It was decided that:

a) Planning would commence immediately for construction of adits in the 1981
season if the decision for adits is finalized. This matter is to be
reviewed by the panel next week.

b) Design studies would continue with determination of the economics associated
with an arch dam as opposed to other dam types.




c) A final go-ahead decision would be made prior to award of any adit
contract based on (b) above.

It was pointed out that slightly upstream of the dam site at the horseshoe

bend in the river there is an abrupt change in geology that could be associated
with a fault. This was discussed further when the seismic material was
presented. It is near this bend that an aggregate source has been identified.

SEISMIC STUDIES

The status of the 1980 program for Task 4 was presented as follows: -
4.01 Review of Available Data Completed in June.
4,02 Short Term Seismologic Completed in field in Sept.

Monitoring Program Review in progress to be
completed by Dec., 1980.

Preliminary RIS Historical record assembled
and compared with Watana.
Devil Canyon task to be
completed by Dec., 1980.

Remote Sensing Image Analysis A11 work (except Tow sun
angle photo) completed in
June. 3-4 weeks effort and
photo next year (inclement
weather factor).

Seismic Geology Reconnaissance Completed in Aug., culminating
in a site review meeting.

Evaluation and Reporting Has bagun. To be compTeted by
Dec., 1980. (acceptable risk
under review by AAIJ.

4.07 Preliminary Ground Motion Has begun. To be completed by
Studies Dec., 1980.

The Devil Canyon and Watana sites are located between the Denaii Fault and the
Castle Mountain Fault. Both of these are major faults and are considered
active. Several smaller fault Tike features are located much closer to the
two sites. Woodward-Clyde have identified all lineaments within the region
and have ranked them in order of activity and priority for further evaluation
where questions exist as to their activity.

Three 1ineasments are located near the two dam sites. The first crosses the
river just upstream of Devil Canyon Dam at the horseshoe bend in the river.
The second is known as the Susitna Fault which runs in & ENE direction and
crosses the Susitna River approximately 3 miles downstream of the Watana site.
The third lineament has been called the Talkeetna Fault and intersects the
Susitna Fault.




A letter tabled from Woodward-Clyde requesting guidance on the level of
acceptable risk that they should assume in their studies generated intensive
discussion. It was agreed that Woodward-Clyde would be approached as to why
they need this information and further discussion be held during the externai
review board meeting. Consultants should be made aware of the question prior
to the meeting to allow meaningful discussions.

ARCH DAM AT DEVIL CANYON

The evaluation of an arch dam at Devil Canyon (Subtask 6.04) has to date
consisted of a historical review in which several of the world's highest

arch dams have been tabulated (Table 1) and shown graphically in terms of
height and width (Figure 4). It can be seen that from a precedent experience
point of view an arch dam at Devil Canyon would not be unusual.

Results of a preliminary finite element dynamic analysis (Figures 5 and 6)
showed that a thin arch dam as proposed by the USBR would have stress problems
not only for the thermal loadings, but also due to earthquake loadings. .

It was suggested that an attempt should be made to obtain and check the
analysis performed by the USBR and the Cecrps of Engineers. Acres developed a
gravity arch design which was tabled. Preliminary analysis indicated that
structurally, this is feasible even when abutment displacements of 2 cm are
allowed to occur. Stresses (Figures 7 and 8) are within or near allowable -
.1imits with the exception of the thermal loading. Stresses due to the thermal
loading would generally be less than shown. Analysis was based on a -40°
downstream face and a 329F upstream face with a linear gradient between.

Resuits of arch dam studies to date show nothing has yet emerged that would
make an arch dam technically infeasibie. The question of whether to proceed
with arch dam design and the requisite geotechnical exploratory work (adits)
is therefore an economic choice with consideration of the associated risks.

The proposed gravity arch dam layout was tabled. A layout for a impervious
core rockfill dam is currently being developed. Cost estimates will be
prepared to aid in the decision of whether or not to proceed with geotechnical
investigations and design of an arch dam. It was pointed out that definite
problems exist with either a rockfill or arch dam, but none were identified
that would preclude the feasibility of either type dam.

TUNNEL SCHEMES

As an alternative to a high dam at Devil Canyon, the possibility of a tunnel
from an upstream point has been considered. Four tunnel schemes have been
considered as shown in Figlure 9 and Figure 10. Three of these schemes invoive
a 29 mile long tunnel from the Watana site to Devil Canyon with the fourth
involving a shorter 15 mile tunnel from a re-regulation dam approximately
midway between Watana and Devil Canyon.

.he energy available from these schemes depends to a large part on tunnel size
and whether the scheme will be used for peaking or base load (see Table 2). A
discrepancy was pointed our in that the peaking scheme had a lTower installed
capacity than the base Toad scheme. This needs verification.




PLANNING STUDIES

Previous Studies

Studies have been performed on the development of the hydroelectric potential
of the Upper Susitna River since approximately 1950. These studies have
collectively identified a total of 12 sites above Li’d Creek, 11 of which are
on the main branch of the Susitna and one on the Tysne River which is a

tributary. The location of these sites are shown in Figure 11 with a profile

- shown in Figure 12.

Current Studies

The general apgroach for current studies is shown in Figure 13. A preliminary
screening deleted sites below Portage Creek (Gold Creek and Olson) from
further study due to environmental concerns in particular the effect a dam in
this region would have on salmon fisheries. Devils Creek was assumed for
planning purposes to be represented by High -Devil Canyon and therefore
eliminated from the planning model studies. Similarly Butte Creek was con-
sidered to be the same as Denali. Tyone was eliminated due to its small
patential.

The environmental aspects of the various sites were presented (see Table 3).
It was suggested that these be reviewed by the Susitna Steering Committee in
Alaska.

Hydroalectric development arrangements with cost estimates have been prepared
for the following sites and crest elevations:

The hydropower potential at the various sites is shown in Table 4 with
preliminary estimates of unit costs for energy. To give an indication of
relative costs, the average annual energy was plotted against the cost of a
project (see Figure 14). Preliminary indications are that High Devil Canyon
may be the cheapest, single development, but when full basin development is
considered, Devil Canyon and Watana would be cheaper.

Crest Arrangement

Site Elevation - Dam Type Prepared By :
Devil Canyon - 1,310 Concrete gravity Acres

Devil Canyon 1,455 ~ Concrete gravity Carps ]
High Devil Canyon 1,755 Concrete faced rockfill Acres 3
Watana 2,060 Rockfill Acres ]
Watana 2,195 Rockfil1 Corps f
Susitna 111 2,215 Rockfi1l Acres :
Susitna 111 2,375 Rockfi11 Acres E
Vee 2,310 Rockfill USBR §
Vee 2,360 Rockfill USBR 3
Maclaren - 2,410 Rockfill Acres -
Denali 2,552 Earthfill Corps :
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The computer models are summarized in Table 5. These will be used to select
the optimum development plans for capacity requirements of approximately 400 MW,

- 800 MW and 1600 MW.

CONCLUSIONS

The conclusions of the discussions were outlined by John Lawrence. These were
as follows:

. a)

Geotechnical Exploration - The results of the summer work must be brought

in-house and finalized. For the winter program we have a good idea of what
will be done at Watana aid preliminary ideas about Devil Canyon. Next
year's program still needs deveiopment.

Seismic Studies - Acres should question Woodward-Clyde's reason for asking

about the level of risk that was acceptable for the project. The external
panel should be made aware of the question prior to next week and be
prepared for discussions.

Arch Dam - Planning should be initiated now for adits. Concurrently, costs

should be compared for thin arch, gravity arch, gravity and rockfill dams

to give an indication of potential savings associated with an arch dam.

Tunnel Alternative - The work to date should be firmed up with further

development of Scheme 3.

Alternative Hydroelectric Development Sites - Further work is requirad in

refinement of the alternative arrangements and to come up with the optimum
development. .




TABLES 1-5
FIGURES 1-13

¥

(Meeting of October 14, 1980)
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I AT K 4 e Lot s s

Site (Pool El.)
e ——

Gold Creek
Olson {520)

S s b s

Gison (1Q20)
Devil Canyon (1450)

High Devil Canyon (1750)

‘33 Devil Creek
Low ¥Yatana (19C5)

Mid Watana (2050)
High Watans (2200)
Susitng [{l

Vea (2300)

Vee (2350)
Maclaran (2395)
Oonali (293%)

Denali (2552)
Danali (2590)
Butte Creek

Tyone

[ ety

Bt b e T

YIVE P ey f v

*Discrepancy must be dus to better informstion in the 1961 study « Derial

i(

Ag-ft

P e NI Y od Seer gom 403 # A8 Rty afn agerute gieg be ors P 28 (Ll LD
Erogsr ‘

Stgrqgc X -

10°

Spillway Level

 qu Type Height Length fhggg%% "Qﬁfzzgir
v SRR { | ) N ) N {11

Earthfill 135 4,900 36 ey
Concreto Gravity 50 400 7 e
Congrete Gravity 145 e -w -
Thin Atch ) 7% 635 1,370 2 7,550
s e B S S TR
‘ggg{i?glg % Ziternative gag 3»;;3 §:2 712?
Concrete-faced Rackfill 810 3,050 3.8 26,200

. Concrete 350 Hax - - ..

 Earthfill 515 1,650 32 .o
Esrthfill 660 2,600 3.9 -

" Earthfill 810 3,450 4.3 43,000
Earthfill 455 - - -
Esrthfill . - - -
Earth & Concrete 100 2,300 e
Earthfill 260 .o e we
Earthrilil ‘2199 2,050 9.4 $1,000
Earthfill 205+ 1,900 9.3 .-

- 100 500 5 -
Earthfill & Concrets 3% 200 14

2552) .

YT G Py reniy e wy
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$.2
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L od ey
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Chute w/Flip
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Channel Cut Inte «-
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Table 10

HYDROPOWER PARAMF. TERS

g

i3y
Bt b

>

- ‘ Mean Average % of
Site ; Annual Installed Dependable Annual Firm Secondary River
(Pool E1.) Head  Flow Capacity Capacity Energy Enerqgy Energy Patential (1) Remarks
(ft)  (cfs) (M) (MH) (x10? iin)  (x10? \ih)  (x10% )
Gold Craek 190 9,616 260 1.139 175 With U/S Regulation
Olson (920) 45 9,413
Olson (1020) 145 9,413 187 0.915 0.821 13% With U/S Regulation
Devil Canyon(1450) 570 9,280 776 206 1.489 0.900 0.750 21%
High D.C. {1750) 720 '9,170 700 600 3.350 2,628 0.600 474 Data from Corps - 1975
Devil Creek 9,170
Low Watana (1905) 425 8,160 420 252 1.550 1.104 0.750 224
Mid Watana (2050) 570 8,160 X500 457 2.601 1.997 0.550 36%
High Watena (2200) 720 8,160 ' 792 686 3.346 3.004 0.350 473
Susitna I1] 600 6,194 445 1.840 R20%
Vee (2300) 375 6,194 300 1.450 1.310 20% With U/S Regulation
Vee (2350) 425 6,194
Maclaren
Denali ~  eemeemcccceemceee e NO POWER GENERATION ~—---- et
Butte Creek
Iy&ne
Devil Canyon N/R  N/A N 3.300 2.500 0.700 46%
Denali
Devil Canyon N/A  N/A ™ 4.485 3.200 1.270 62%
Low Watana
Devil Canyon N/A N/A 1,062 5.730 4.650 1.060 768%
Mid Watana
Devil Canyon N/A  N/A 1,427 6.850 6.250 0.550 952

High Watana
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Table 10 (Cont'd)
HYDROPOWER PARAMETERS
. Hean Average % of
Site Annual Installed Dependable Annual Firm Sacondary River :
(Poel} E1.) Head  Flow Capacity Capacity Enerqy Energy  Energy Potential (1) Remarks
(Ft)  (cfs) (M) (M) (x107 kih)  (x10% 1ih)  (x10% wih)
Devil Canyon N/A  N/A ' 1,552 6.911 5.800 0.111 96%
High Watana
Denali ‘
Susitna 1 N/A N/A 1,308 6.309 885
Susitna Il
Susitna I1I
Devil Canyon N/A N/A 1,427 6.801 6.252 0.629 96% -
Hatana
Ves
Denali
Olson N/A N/A 1,347 - 6.511 5.900 0.611 9%
High Devil Canyon
Vee
Denali
Devil Canyon 1.181+ 6.552 100%
Watana
Vee
Danali
Olson

(1) Percent of Maximum Average Annual Energy with Davil Canyon, Watana,

Vée, Denali; Olson assumed to be 100%

6€ -
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Table 11 f
COST COMPARISON
| ' FacalatIon LT Coat/RH-Fir
B Site Estimgted  Year of Fector (Whitmen 1980 Dependable  Cost/  Annual  15% Annual
v (Pool El.) Cost (1) Estimate Index) Cost Capacity kW Energy Charge Notes
: $ x 106 $x106 Y 106 kW-hr  Mills
; Gold Creek 338 1968 $50/210 885 260 (4) 3,404 1,139 (5) 117 (3)(6)
0lson (920)
Olson {1020G) . 380 1975 55073177 554 187 2,964 915 91 *(3)(6) 1
( Devil Canyon Acch 714 1975 550/317 1,042 2G6 5,056 1,489 105 *(2)
o (1450) . 432 1975 550/377 630 594 1,062 3,235 29 *(3)(6) with H. Watena i
- 463 1975 550/377 875 206 3,277 1,489 60 *(8)
) 535 1975 550/377 780 206 3,286 1,469 : 79 *(7)(3)
Devil Canyon Gravity 535 - 1975 550/377 780 594 1,313 3,235 36 *(7)(6)(3) %
(1450} 823 1978 550/495 914 594 1,539 3,235 42 (3)(6) with H. Watena i
High Pavil Canyon (1750) 1,266 1975 550/377 1,846 6400 3,078 3,350 93 *(2)
1,015 1975 550/377 1,481 600 2,470 3,250 67 #(8) I
Devil Creek
Low Watena (1905) 663 1975 550/377 975 252 3,868 1,550 94 *{2) il
) ; o 420 1975 550/377 €13 252 2,431 1,550 59 *(3)
Mid Watana (2050) 877 1975 550/377 1,279 457 2,800 2,601 74 *(2)
o 628 1975 550/377 926 457 2,004 2,601 53 *(3) :
High Watana (2200) 1,088 1975 550/377 1,587 686 2,313 3,346 n *(2)
837 1975 550/371 1,221 686 1,780 3,346 55 *(3) -
1,765 1978 550/495 1,961 686 2,859 3,346 88 #(2) Revised Estimate f
Vee (2300) 477 1975 550/377 696 300 2,320 1,450 72 *(3) E
Vee (2359) 527 1975 550/371 769 #(3)
Maclaren
Denali (2335) 340 1975 550/371 496 None None *(3)
Denali (2552) : 134 1960 $50/170 433 None None
Denali (2590) 80 1953 550/122 35 None None
Butte Creek
Tyone
i C# * Estimated in same base year therefore best for comparison (7) 1978 cost adjusted back to 1975 using relative costs of
L 1} Generally includes contYngencles but not IDC ; ) ) Arch Dam and Gravity Dam, Page 8-9, orps 1979 Report and
L 2) Constructed first (i.e. includes main access road and transmission line} escalated te 1980 costs !
L féé 3) Later development (8) Constructed First but excludes common costs of trens- S
ﬁggji§ 4) Installed capacity - wmission lines and roads ($251,000,000, 1975) o
, / 3) firm ﬁnarﬂy .
g 6) With U/S Regulation
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Table 11
COST COMPARISON

! 1
. @
e N N AR
. Ei ’ - S o

rey | . | Escalation ‘ Avg. Coet/KW-hr
s : Site Eatimated Year of Factor (Whitman 1980 Dependable Cost/ Annueal 15% Annual
S {Pool E1.) Cost (1) Estimate  Index) Cost Capacity kW Energy  Charge Notes
e $ x 108 $x106 M 10% k-he  Mills
S Gold Creek 338 1968 550/210 885 260 (4) 3,404 1,139 (5) 17 (3)(6)
é% Olson (920)
: 3 Olson (1020) . 360 1975 550/377 554 187 2,964 915 9N *(3)(6)
Devii Canyon Arch 714 1975 550/317 1,042 206 5,056 1,489 105 %(2)
(1450) . 432 1975 550/377 630 594 1,062 3,235 29 *(3)(6) with H. Watena
3 453 1975 550/317 675 206 3,277 1,489 68 *(8)
g _ 535 1975 550/377 780 206 3,286 1,489 = 19 *(7)(3)
AR Davil Cenyon Gravity 535 - 1975 550/377 780 594 1,313 3,235 36 *{7)(6)(3)
- (1450) 823 1978 250/495 914 594 1,539 3,235 42 (3)(6) with H. Watana
High Devil Canyon (1750) 1,266 1975 550/377 1,846 600 3,078 3,350 a3 *(2)
1,015 1975 550/377 1,481 600 2,470 3,350 67 »(8)
Devil Creek
Low ¥Watana (1905) 668 1975 350/371 975 252 3,868 1,550 94 #(2) 1
o 420 1975 550/377 613 252 2,431 1,550 59 *(3) L
Mid Wetana (2050) 817 1975 550/377 1,279 457 2,800 2,601 14 *(2) i
628 1975 550/377 916 457 2,004 2,601 53 *(3)
: High Watana (2200) 1,088 1975 550/377 1,587 686 2,313 3,346 Yz *(2)
o 837 1975 550/377 1,221 686 1,780 3,346 55 %(3) 3
B 1,765 1978 550/495 1,961 686 2,859 3,346 88 *(2) Revised Estimate ﬁ
5 Vee (2300) 477 1975 550/377 696 300 2,320 1,450 72 *(3) %5
i Vee (2350) 527 1975 550/3717 769 *(3) |
i' Maclaren §
) Denali (2335) 340 1975 550/371 496 None None *(3)
Denali (2552) 134 1960 550/170 433 None None
Denali (2590) 80 1953 550/122 33 None None
Butte Creek
Tyone
#* Estimated in gsame base Iear therefore best for comparison (7) 1978 cost ad justed back to 1975 using relative costs of
1} Generally includes contingencies but not IDC o ) Arch Dam and Gravity Dam, Page B-9, orps 1979 Report and
2) Constructed Firat (i.e. includes mein access road and transmission lins) escalated to 1980 costs
3) Later development (8) Constructed first but ex gudes common costs of trans- S
4) Installed capacity - mission lines and roads i 251,000,000, 1975) =)
5) firm enerqy .
6) HWith U/5 gegulatxon
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4. NOTES ON MEETING

i

October 15, 1980
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Susitna Hydroelectric Project
APA Review Meeting
October 15, 1980

Acres American Incorporated 0ffices, Buffalo, NY

Primary Objectives

1. Familiarization with work program.

2. Review of:

Progress of thermal generating alternatives study
Progress of hydropower generating alternatives study
Environmental screening

Analysis of ISER forecasts

Generation planning work plan

Introduction

The meeting began with John Hayden briefly introducing all participates. The
focus of the meeting was identified as a discussion of portions of the
generation planning efforts which is being conducted, primarily, in the Columbia
Office. Peter Tucker, as the lead person on these studies, initiated the
discussion by referencing the design transmittal of the generation planning
parameters which have been under review internal for approximately one month.
These parameters were previously the topic of discussion as of the September
Technical Review Meeting. The parameters written in the design transmittal are
intended for extensive internal review and review by the APA prior to their use
in generation planning modeling.

Robert Mohn indicated that the APA has been legislatively charged to adopt
planning regulations which are currently in draft form. It is not necessary
that they are directly used in the Susitna Study, but, if consistency is
possible, it would also be desirable. A copy of the APA draft document was
provided (Attachment F).

The topic for discussion of the generation planning study was the intertie
assumption. It was noted that the interconnected systems as recommended by IECO
would 1ikely not become a reality unless Susitna is developed. Therefore, the
intertie assumption should be carefully scrutinized for its impact on generation
planning studies conclusions. The conclusion of the meeting was that the
interconnection cost assumption may be made for screening purposes, but should be
identified in generation planning studies so that no alternatives are
overburdened or underburdened with cost of generation. It was recognized that
the assumption of the full intertie is beneficial economically to a decentral-
ized system compared to a centralized system. Thus, it will be necessary for all
conclusions to be evaluated in light of the intertie assumption. (Subsequent to
the meeting, it has been decided that the 138 kV 1ine from Healy to Willow may be
assumed to be in place. Other necessary lines must be charged to an alternative,
as necessary).
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Internal Review Board Meeting #2

Analyses of Thermal Afternatives

Pete Tucker's presentatwon centered around review of the table of the different
alternatives cost and sizes, which is included in Attachment A. Cost for the
different alternatives came from an EPRI manual dated 1978. The Handy-Whitman
Index was used for updating cost to current levels. The factor was used to
change the lower 48 prices into Alaska oprices based on Battelle's work. This
work was reviewed by R. Lang in the Buffalo Office. It is noted that the Corps

estimating factor was as low as 1.5 which is the lowest of all studies
raviewed.

Coal-fired steam plant production costs were found to be approximately 90
mills/kWh. This total includes capital costs, 0&M and fuel costs. A factor was
included in these estimates to reflect increased costs to remote regions. The
estimated costs of the thermal alternatives are shown on the handout used in
Appendix A. Alternatives studied include coal-fired steam, combined cycle, gas
turbine and diesel. Gas turbine peaking capacity was found to be about 110
mills/kllh. It was noted that baseload gas turbines should alsoc be included. as
an alternative in generation planning as a sensitivity test.

With unrestricted use the plants could operate at about a 60 percent capacity
factor. In the base plan existing gasified plants will be allowed to dispatch
at whatever rate is econiomic. In accordance with the Fuel Use Act, however, new
plants will be limited to peaking status.

Relative to fuel escalation, it was stated that Acres would be using the
Department of Energy figures which were recently published on October 7 in the
Federal Register. In their feasibility planning criteria, APA has racently
adopted a 3-1/2 percent value for the 20 years as their plannxng standard. This
figure will be used in fuel escalation sensitivity studies in Subtask 6.36. It
was also decided that sensitivity analyses for interest rates and escalation
should include the APA economic values of zero percent inflation, 3 percent
discount rate, and 3.5 percent fuel escalation.

Hydro Alternatives Analyses

The center of the hydro alternatives analyses presentation was a list of the
best alternative sites which passed through the first screenings. Initially, 65
sites were identified as having production costs less than 120 mills/kWh of
these sites, 16 were eliminated by environ 2ntal criteria screening. Sixteen
sites were removed at this stage. Of the 49 sites remaining, the ten best sites
relative to production costs were presented on a handout (Attachment C).

The first-stage screening utilized existing information from the Alaska Power
Administration and the Corps of Engineers. The comment was made that the APA

data is probably a lot more responsible that the Corps data from s reliability
standpoint. Concerning the phase-two screening, it was conclude =t initial |~
individual plan layouts should be done for 10 to 1Z~b@st sites i,  ad of o
diluting the effort on more sites. It was suggested that cunclusic.s zould be
drawn from the Tatest estimates and work done on Bradley Lake, which can be
acquired from the Corps of Engineers, Anchorage District. A check would be made

on the amount of manhours and time requirements for detailed Tayouts and cost
estimates for 10 to }Z preferred hydro alternatives.
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- Internal Review Board Meeting #2

Envirommental Screening

Kevin Young described the initial screening process and the second-stage more
detailed screening process. Sixty-five sites were initially identified by the
screening process of which 16 were eliminated. The primary criteria for initial
screening included those sites which were in national parks or wilderness areas
or high-quality anadromous fish stream. These criteria are listed in a handout
in Appendix C. Those sites which were eliminated in the prescreening were also
Tisted in the handout.

TES is involved in the steering committee which would be reviewing the Susitna
alternatives. They are prepared to comment on the alternatives screening
process but not to actively participate due to budget and scope limitations.

The Chakachamna site was discussed. [t was questioned whether the site should
have been screened out due to its fluctuation of a lake which is included in the
Clark Natjonal Monument. The site was not screened initially since no
construction would take place in the monument. Robert Mohn suggestea tnat in
the environmental screening process of some of the more difficult sites, such as
Chakachamna, review materials should be sent to park managers or local fish and
wildlife personnel and allow them £o make a compatibility judgment.
Additionally, they couid be asked for possible mitigative effects prior to
screening out the alternatives. One reference which can be included in the
second-stage screening will be a CH2M Hill report which was done for the Corps
of Engineers on a broad environmental screening of hydro sites in the Fairbanks
and Anchorage areas.

This report may be available from either Robert Mohn or from the Corps of
Engineers, Anchorage District. Also discussed as an jssue was the allowance of
econgmic projects to carry through the first screening which would override
environmental criteria. There are several advantages and disadvantages to this
¢riteria with the primary disadvantage being the criticism which could be
leveled by allowing an otherwise environmentally unacceptable alternative to
continue in the screening process.

Review of the ISER Forecast

John Hayden initiated this discussion noting that the workshopireview of June
10th and 11th provided a mixed reaction to the ISER forecast. In general, local
utilities beilieved that the forecast should be higher, whereas individuals at
the public meeting said that the forecast should be lower.

Since the meetings, Peter Yee has conducted a detailed review of the eocnomic
and social parameters which went into the ISER forecast. Mr. Yee's presentation
followed a handout in Attachment D. Discussion focused on three areas, the ISER
methodology and model, the model runs and results and model deficiencies and
impiications.

1
3,
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One key limitation of the ISER forecasting is that only the mid-range government
expenditure future was pursued, not the high and low. This results in a limited
range of forecasts by the ISER end-use model. It was suggested to have ISER
operate their model for the high government spending and high economic activity
scenario to get a higher bracket on the forecast range. In addition, they
should review the low economic, low government expenditures scenario to get a
lower bracket. Battelle will be doing this in their alternatives study but it
will not be completed in time for the generation planning studies Subtask 6.36.

Subsegquently, a telephone call to ISER found that it would be impossible to have
this work done prior to December. Therefore, the decision was made to use the
numbers in the interim, which Peter Yee has developed.

The ISER mid-level forecast will be used in the base planning forecast, with the
sensitivity analysis performed using the high and Tow forecast range identified
oy retar vee.

Other Timitation of the ISER model includes a narrow range of projected

industrial growth and the impact of relative price and suitability shifts of
alternative fuels.

Conservation and Load Management

Phil Hoover discussed the work plan for Subtask 6.35 using overhead visual
display (Attachment E) which outlines the report to be produced by Subtask
6.35. It was noted that the future modifications to load shapes and patterns
will be made on the low economic growth, low gove: nment expenditure forecasts
used from Peter Yee's ISER review. The plan for additional load management
conservation measures will be a conceptual plan based on results from
experimentation and application in the lower 48 states with the suggestive
Jjudgment as to the possible affect on the future power demands in Alaska.
Robert Mohn noted that the energy probe study done for the Alaska legislature
has already done a study similar in nature and should be reviewed. Of
particular use from the report would be the methodology of applying end-use
changes or conservation at the end-use sector to the ISER model.

Generation Planning Studies

A review has been completed of alternative models available for the Subtask 6.36
alternative planning. The results were presented by Phil Hoover. The review
has found that although there are a number of existing system planning models
available with diversified features. The review has concluded that considering,
the study objectives, the most appropriate and cost-effective model to use would
be the General Electric 0GP-5 model as originally anticipated in the scope of
work. '
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The proposed work plan for the generation planning studies was prescribed in a
handout. The work will be divided into four phases with specific objectives to
e@ach phase. 4 _ :

The initial phase will be to develop a base plan for the railbelt, with and
without Susitna project. This phase will use the mid-range ISER forecast and
mid-level escalation interest.parameters to identify the best Susitna
glternative.

The second phase of the process will deal with the impact of variable levels of
load forecast on the plans identified in Phase 1. The high and low forecasts
developed by Peter Yee, based on the ISER projections will be used to the high
and low ranged. Additionally, the conservation and load management forecast
done in Subtask 6.35 will be analyzed. A great deal of discussion centered on
the method of assessing the results of overplanning and underplanning capacity
additions to the system. It was generally agreed that the analysis should
identify the plan that balances the penalties of being high or low on capacity
addition to the system. ‘

The impact of variable planning parameters will be reviewed in the third phase.

- This will inciude reviewing the impact of using the high and low range

escalation scenarios and the alternative fuel escalation price shifts for the
mid-range escalation forecast. In addition, in this phase the impact of

variable capital costs for the projects shail be reviewed.

In the final sensitivity phase, the Phase 2 analyses of the alternative load
Tforecasts will be assessed with variable planning parameters. The key areas of
sensitivity relative to these parameters will be identified by the results of
Phases 2 and 3. :

Conclusions

Some of the key points and conclusions which came out of the meeting were:
' / -

(1) Specific layouts and cost estimates are necessary for the 10 - 12 best
hydroelectric site alternatives. This is preferable to using previously
deveioped estimates or more generalized data for a greater number of sites.
The Bradley Lake data currently being developed by the Corps can be used as
input to cost estimates.

(2) The assumptiocn of a fully intertied system for generation planning is not

justified in the absence of a Susitna project. Only a 138 kV iine can be
assumed to exist. For initial screening of alternatives, the costing of

transmission to an intertie and the cost of an intertie, if greater than

138 k¥, must be included.

(3) Although current federal law may prohibit its uses, one scenario should
include the availability of natural gas-fired generation plants at high
capacity factors (60 percent). The natural gas prices shall be at market
prices. .
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(4) APA is preparing economic evaluation criteria for use in feasibility

studies. Although it is not mandatory that they be used for the Susitna
study, the.incorporation as possible would be appropriate.

(5) The environmental basis used for screening Susitna alternatives and other
alternatives should be consistent. The methodology will be presented to
the Susitna steering committee at the meetings the first week of November.

(6) The mid-range ISER forecast will be used as the basic forecast for
generation planning in Subtask 6.36. In order to widen the band width
between the high and low scenarios, a forecast with ISER's high economic
sector activity and high government expenditure will be used. The low
activity combination as well will be used. These forecasts cannot be run
wy ISEm until ueCemwer at tne earliest. Tne estimatea Torecasts Dy reter
Yee will be used as close approximations of the model results.

(7) The consideration of balancing the penalties for having an excess or
deficiency of capacity will be of great interest. More consideration will

be given to supplying detailed methodology for this aspect of the
sensitivity studies. :

PMH/kh
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Potential Hydroelectric Sites Passing Rough Screening
(Short List)
ac . Cost(4) Cost(q)

($/kHW) (mi11/kuh)
E APA COE APA

(1) (2) Trans.(3) Capacity Cap. F
Regula- Trans. Cost { MW) (%)
Site Stream tion _ (miles) ($/kW) _COE APAR  COE APA €0

i Upper Nellie Juan  Nellie Juan R. Good 80 1333 12 12 I 3450 38556 100.3 91.8
Tustumena Tustumena R. Good 90 857 21 21 b5 1733 . 4120 49.5 114.7

| Lower Chulitna Chulitna R.  Good | 36 g0 % 9% 50 2747 22156  80.7  66.7
Keetna Talkeetna R.  Good 16 3 1 50 1820 3028  63.5  89.3
7 Skwentna Skwentna R.  Good 88 | o8 89 57 080 3507 53.6  79.7
| Bradley Lake Bradiey R. Good 94 94 60 1103 1675  32.4  49.2
1
3
7
3

Lowe Lowe R. Fair 16 56 66 53 2333 3403  64.7 84.]
Tokichitna Chulitna R. Good 36 , 50 1671 2483 47.6 64.
Yentna Yentna R. Good 28 | ' 50 2307 2945  65.8 75.
Chakachamna Chakachatna R.: Good 84 - 50 ) 743 1824 ' 1.2 41

Good = 70 - 100%; Fair = 40 - 70%; Poor = <40%.
Measured from site to intertie system.

gased on $200,000/mile.

poes not include transmission cost.
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BuLussas

L3

2. Tustumena

E L2

0-25 MW

“ Strandline L.

Lower Beluga
Lover Lake Cr.
Allison Cr.
Crescent Lake 2
Grant Lake

“ McClure Bay

Upper Nellie Juan
Power Creek
Silver Lake
Solomon Gulch .

21,

22,
1 23,
SR 8o

13.
14,

16.
17.

19,
20.

25-100 MW

Whiskers
Coal
Chulitna
Ohio

Lower Chulitna

Cache
Greenstone
Talkeetna 2

Granite Gorge

Keetna
Sheep Creek

Skwentna

Talachulitna

26.
27.
28.
29,
30.
31.
32.
33.

34,
'35.:
36,

3L

Snow

Kenai Lower
Gerstle
Tanana R.
Bruskasna
Kantishna R.
Upper Beluga
Coffee
Gulkana R, -
Klutina

‘Bradley Lake
Hick's Site

owe .

>100 MW

39. 'Lane

40.

41,

42,
43.

- 44,
4v5. '
46,
LT 47.

Tokichitna
Yentna
Cathedral Bluffs

“Jdohnson

Browne
dunction Is,
Vachon Is.

~Taziina =

Kenai Lake

-~ Chakachamna =~

s L o
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TABLE 3-1

ESTIMATED THERMAL PLANT CAPITAL COSTS IN RAILBELT

;géfQ | . Heat
o Capacity Rate Capital Cost ($/kuW) 0 & M Cost (mills/$kWh)
Plant Type {MW) Bt u/kWh | 2 3 (not including fuel)
| f 1 2 3
Coal-Fired Steam 500 10,500 2061 2248 2748 5.89 6.42 7.85
O Coal-Fired Steam 250 10,500 2286 2495 3049  6.18 6.75. 8.25
; 5§’ ~ Coal-Fired Steam 100 10,500 2612 2849 3482 9.1 9.9 12.1
f‘g' Combined Cycle 250 8,300 780 850 1039 - 21.02  22.93  20.03
1 Gas Turbine . 75 12,000 660 721 881 23,36 25.48  31.15
oy . :
R Diesel 10 11,500 1056 - e 9.0 9.5 10.0
7 1 - ANCHORAGE - 1.65 FACTOR
i 2 - BELUGA - 1.80 FACTOR . '
i 3 - HEALY/NENANA/FAIRBANKS - 2.20 FACTOR

A1l costs are January 1, 1980 dollars.

99 -
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TABLE 3-2

COMPARISON OF CAPITAL COSTS

Heat

Capital Cost ($/kW) O & M Cost MilVis/kWh

Capacity Rate Alaska (not including fuel)
Plant Type (MW) Btu/kuh Lower Factor Lower Alaska
48 = 1.5 48 Factor =
Coal-Fired Steam 500 10,500 1249 1874 3.5 5.25
Coai-Fired Steam 250 10,500 1385 2078 3.7 5.55
Coal-Fired Steam 100 10,500 1583 2374 5.5 8.25
Combined Cycle | 250 8,300 472 708 12.7 19.1
| Gas Turbine 75 12,000 400 600 142 21.2
QEQE‘ Diesel 10 11,500 704 1056 9.5 14.3
A1l costs are January 1, 1980 do!lérﬁ.'




POTENTIAL ALASKAN FUEL PRICES

TABLE 4-2

LOCATION

Beluga M/M-
Beluga Exp.
Healy M/M

Nenana

Fairbanks
Anchorage (Healy)

NATURAL
GAS

Anchorage
Cook Inlet Export

Prudhoe Bay Export

Prudhoe Bay

* 1980 3
Healy Coal = 8350 8tu/1b
Beluga Coal = 8000 8tu/lb
Natural Gas = 1000 Btu/cf
Ave U.S. Coal = 133.3/MMBTU
| NG = 210.3/MMBTU
Ref (9) May, 1980

S ~'&:~;< f“‘ ﬁﬁizgv

FUEL COST RANGE
C/MMBTU*

(1:3 - 140)
(215 - 229)
106
(106 - 128)
(140 - 141)
(150 - 153)

(24.0 - 104.0)
(190 - 200)
(318 - 464)

$13.42/bb1
$24.52/bb1

-~ REMARKS

Ref (2
Ref (2

Ref (1

)
)
Ref (1) & Ref (14)
)
)

Ref (1) & Ref ( 4)

Ref (3)

Ave. 3.4 Ref (9)
Nikiski Data Ref (27)
Ref (6) & Ref (7) & (8)
Controlled (1977)

Decontrolled (1983)
Ref (11)

% &Wém

m
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ATTACHMENT ¢ B8

Environmental Criteria for Preliminary Screening of Hydro Sites - 70 ﬁ-
1. Existing National Parks
Parks within study area: Mt. McKinley National Park
ODescription of exclusion criteria: Land is not available for hydropower
development.
2. National Monument Proclamations ‘ fg
Lands within study area: Wrangell-St. Elias National Park
Denali National Park
Lake Clark National Park
Description of exclusion criteria:
These lands were withdrawn on December 1, 1978 froem hydropower development
and will remain withdrawn for twenty years or until Congress passes . 3
legislation settling the issue. To date, all the versions of the Alaska it
Lands Bill have included these lands under some type of protected status B
that would make hydropower development highly unlikely. It should be noted B
that if the lands bill is passed, a few of the sites located in these areas 3
could again be available for consideration. . B
Boundary Reference: Map - "idministration National Monument Proclamations if
and FLPMA Withdrawals.® 3
Feb. 12, 1980 =
3. Non Mitigatable Impacts to Major Anadromous Fishery 4
Description of exclusion criteria:
A site was excluded if it was identified by both of the following criteria.
“&. The proposed development is on the mainstem of a major anadromous fish g
river with three or more species present. - E
b. An anadromous fish run exceeding 50,000 is identified at the mouth of
the river and the proposed development is located downstream of the
confluence any with major tributaries, or a major fishing area is
impacted.
Criteria Reference:
a. Alaska's Fisheries Atlas, Vol. I, State of Alaska Dept. of Fish & Game, s
1978. ' | 4

b. Map prepared by:
Resource Planning Team
Joint Rederal State Land Use Planning Commission “Fisheries"
(File No. FW-9, Alaska Resources Library)

P - o 7 T ey RO AN PP S
N T s T T L e e LR T T T i ] A *"fﬁ?&!p’ffﬁh’”:ﬁ% 3.




Sites excluded in environmental preliminary screening:

Site Criteria

Healy L National Park (Mt. McKinley)
Carlo
Yanert - 2

Cleave ‘ National Monument (Wrangell-St. £lias Nat'l
Wood Canyon Park) and Major Fishery

Tebay Lake | National Monument (Wrangell-St. Elias Nat'l Park)
Hanagita.

Gakona

Sanford

Lake Creek Upper National Monument (Denali Nat'l Park)
McKinley River
Teklanika

Crescent Lake National Monument (Lake Clark Nat'] Park)
Kasilof River Major Fishery

Million Dollar ' Major Fishery
Rampart




ENVIRONMENTAL EVALUATION MATRIX FOR SYSTEM PLANNING STUDY

Alternatives
Evaluation Criteria A B C D-—>
’ ~|Fish ot IS
Ecological Big Game = o=
Protected Species = = =
Recreation
Socio Cultural

Mational Monuments

L.and Use Parks

& Subsistance ,
Designation Cultivatable lLands

' Population Centers

Social

major significance

moderate significance
minimal significance
unkncwn ‘

| ﬁ refers to data base upon which assessment was'made




FACT SHEETS

Name
Location
Energy
Capacity

Cost

Site Conditions

Environmental Evaluation

- information on criteria

-
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ATTACHMENT D

DISCUSSION OF ISER FORECASTS -

1580

October 14,
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TOPICS

.ISER MODEL

1 | ' II -~ MODEL RUNS AND RESULTS 8
E? " II.1 Economic Scenarios T Vf;';ji
SRS o ILL2 Eccnomlc Projections ‘ T }:;7Q¢};
gg el II. 3 Utlllty Sales Forecasts ~ T : ?
Ei:‘ ’ III - MODEL LIMITATIONS AND IMPLICA'T‘IQNS .
IIT.1 leltatlons
III.2 Implications CT
| ' :
A 4
L : ' =
| E
e R R T R T R AT
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~ -

- Mining

- Manufact- struction
uring + Tramp

- Agricul- - State Gov't
tur ~ State Gov't

- Federal Construction
Gov't

Household Formation Rate

Dummy Wivs, for Pooled Tine

- Initial People Per Dwelling
Unit

- Housing Removal Rates

- Vacancy Rate

- Housing Choice
(regressions)

- Appliance Saturation Rates

~ Fuel Mode 'Split

~ Appliance Average Annual
Electricity Consumption

MAP Macro Model

g-s. s oved S

.|

Household Formation

N
L2

Population. Employment..

. Fiscal Vans.

%

Yo avtmem et s

J Regional Allocation

Mcodel

Housing Stock Model

Electricit§ End Use

~ Civilian Non-Native Household
Native Households
Military lNousehold

7 - Regional Share of ?opulation'

= Regional Share of State

Employment

- Regional Shara of District
Support A

~ Employment (e.q. construction
+ transp.)-

= Regional Share of Other Support

Employment (e.g. retail,
finance, etc.)

N

- Proportion Using Electic
Space Heating

~ Avarage Level of Consumption

- Utilization Rate .

- Total No. of Households by
. Region
~ Hovsing Types by Region
~ Single Family
- Duplex

~ Avarage Electricity
Consumption Per Employee

¥+ of Total Residential
& Commercial Electricity
Required

- ¢ of liousehold Electxlcity

,DonntrnA

Model - Multi-family
' - Mobile Homes
p i Residential Non-Space »1 Electricity Req. by Region for:
g Heating Electricity ’ - Water Heater - Dishwasher
Requirement Module = Cooking Range - Clothes Washer
. - Clothes Dryer - Television
- - Refrigerator - Air Conditioner
N b - Freezer - Small Appliances
>~ Residential Space ‘| Electicity Req.’for Space Heat
g > leating Electricity >~ for: -
Requirement Module .| -~ Single Famlly - Mu1t1~family
: —~ Duplex -~ Mobile lome
| g Commercial-Industrial " | Electricity Required for Commer-
I >~ Electricity Requirement 34 Industrial- -Government Sectors by
Module . Reqion
« Street Lighting & ; i Street Lighting & Recreational !
LA Recreational Home Module |-3-{ Homes Electricity Requirement ' ',
- - i 'L_pv Req.i,on ]
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£ i e R Bccnomlc Scenarlos

@ . +

Low,“Moderate and High Basic Employment
-.Scenarios..are defined.

. -

.

. .

. . . . *
. . -

. .

.

.

-Basic employment and State- Government .

expenditure Scenarios are comblned to yleld
2 total of 9 economic Scenarios.

’

FYS

- AllL. scenarlos -result.in pohltlve rundu- .
'balancé'W1th Jlowest level of $49 bllllon'w1th

high government exbendlture scenario in year
2000. : '

.

Tee

.

Exhibits are attached to illustrate'basic
employment'scenérips. , ' :

-
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2 2

9 economic scenarios are. deflned and 9
of'prOJectlons are for Alaska.-

L e .

Rallbelt economic projectlons are mad

only 3 sce narios.

" Economic progectlo ns for employment popuia":
tion, households, and houSLng stock are shown
in attached graphs. Also, annual -growth rates
for Projections are attached )
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FUTURE EMPLOYMENT ANNUAL GROWIH RATES (3). . '

. ,1980~ 1985~ 1990~
a | | 1985 1990 - . 2000

STATE ;
"LES-GL .9,
LES-GM
MES-GM
HES~GM
HES-GH

RAILBELT: - N Lo
LES-GM 2.3 s 2.9’ 1.0 - s |
MES-GM 3.9 1.3 3.0 2.0 2.8 |

HES-GM
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* - FUTURE POPULATION ANNUAL GROWTH RATES (3) . A :

.

1980~ 1985~ 1990~ . 2000~ i
’ . 1985 1990 ° - 2000 - 2010
STATE: S ;- -
‘ LES-GL - ) 01 ’ -

LES-GM
MES-GM
HES-GM
HES—-GH

RATLBELT: | | | | ;
LES-GM 2.7 1.3 2.2 1.0 2.1°. ;
§ MES-GM 3.7 1.6 2.5 . 2.6 :
HES-GM
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FUTURE RAILBELT HOUSING STOCK GROWTH RATES (%)

1990 2000 " 2010

LES-GM: | -
Sihgle Family 2.8 .

Multi-Family 2.9 3.9 1.0
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Mobile Home

Duplex

MES-GM::
Single Family 3.3 3.4 2.0
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Forecasts present ed for only 3 scenarlos, il e.

- Low, Medium, ngh economic growth with moderate

government expendlture.

‘.

- Forecasts by.End-dse‘Sectch'are attached.

.
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RAILBELT UTILITY SALES PROJECTIONS BY END USE SECTORS (103 MWh)

-

v
-

LOW GROWTH

MODERATE

Comn- ' . Comm—~
. ercial ercial
. Resi- Indust~ Resi- Indust-
dential rial Misc. Total dential rial
1980 1117 1248 25% 2390 X117 1248
1985 1350 1541 308 2921 1533 1718
1990 15323 1670 343 3237 1638 1523 7
2000 2244 - 2803 53% 5100 2487 3184
2010 2706 3410 63% 6179 - 3310 4561
Annual
Growth 3.0% 3.4% 3.1% 3.2% 3.7% 4.4%
Rate . e . )
. o .1“ )
oA et
\ LMot

.
L UGS .
. . 4o
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R TIN

Total .

2390
3171
3599
5730
7952

41%

s
P
1}

.

: ‘Resi- . - Indust— .

dential " -rial Misg, Total
.17 1248 5 25 ¢ 21390

2482 . 2042 . 33 3561
CoT1es 2423 7 44 4202

2955 ' 4163 « - 74 " 7166

4481 7136 119 11736

4.7% . .° 6.08  5.3% 5.4% :
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Limitations

. .

cOmmerclal/Industrlal End-use Forecast~
" ing Module -

.
-

Enerqy Mode Spllt re relative price and
substltutablllty of energy

. .
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"jIII.é - Implications

Utility Sales forecast for upper and
lower bound of exzstlng scenario set

Scenarlo deplctlng stable lndustrlal

growth wzgn high and- moderate govern-’.
ment expendlture

F&recasting Module

-

Relative Prlce and Substitutability of

‘Fuel - .« - k .

.
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ATTACHMENT E

Subtask 6.35

Repaort OQutline

Load Management and Conservation

Load Management and Conservation Measures
Included in ISER's Forecast

¢ ISER's Forecasting Methodology

¢ Measurés Included in ISER's Forecast

Future Modification to Load Shapes and Patterns

Potential Additional Load Management and
Conservation Measures

¢ Measures Experimented and Applied in the Lower
48 States :

Possible Effect on Future Power Demand
(Soci21 and Economic Costs)

Conceptual Plans for Additional Load Management
and Conservation in Alaska
3.  Impacts of the Conceptual Plan
e On the Total Capacity and Energy

¢ On the Shape of thg Forecast Duration Curve

4, Revised Load Forecast Data




GENERATION PLANNING LAYOUT - 2
Subtask 6.36

PHASE 4 Objective - Final Sensitivity

A. After reviewing the results of Phase 2 and 3, analyses
of the alternative load growth will be assessed with
variable parameters. For example, the development
of a Susitna plan under high growth and Tow escalation;
base level fuel escalation. ' , (8)
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Purpose PARFT2ATS USE I Zve TR

CGEVEHLATION  Pesov s Ox ETTUSVCEJ : ;
Techniques < .

Standard Criteria

B
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1
Purpese, The purpose of a feasibility study is to assess the technical; :

economic and environmental aspe-ts of a particular projecl or program previously

identified>in a reconnaissance study in sufficient detail te permit a decision R‘

e p ]
regarding licensing, permitting and investment in detailed engineering and

‘“ﬁgﬁﬁ&ﬁ?ﬁ“ design. A feasibility study shall include information abkout the project, a
SUSITNA
%

- tatement of all assumptions which affect the cconemic feasibility of the project
Be ps700 ‘ e nconomic feasibility proj

—“~———tid 3 conmparative analysis of all reasonable alternatives.to the project under
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i | Techniques. (a) Included in the information aboul the proposed projecl,

ibey R
TI—(F ] shall be total project construction costs, total project eperating costs, the

iv’c.z.\ . ) ‘

- g:‘Jb‘T,““Iiming and amount of anticipated power output from the completed project, a
- g -y e .

SRR s : . L
~y—%-13.-\~—b nefit-to-cost ratio, the estimated cost of power based on a hypothetical cet
= et Tl - . . .

_i_f?“i' -of market conditions, the potential effect of the froject on Lhe enviromment of
SR S I

i 5 I 1,____Lh% area which will be served by the project, the availability of alternative
% LN P ]

'“~financing, and estimates of major indirect costs and benefits,

j:f -}—ﬁ~“‘“€‘ = (k) The statement of all assumptions which affect the economic feasikility .
| = {the project shall include the discount rate, rvelative price trends, the ?;13
|

i A AFE ] ovdetric load growth assumptions, and the planning period,

The statement of

assumptions shall also address the hypothetical market conditions upon which the

| cost of power estimate is bLased, to include debi-cquity ratio, term of (inancing,

v interest rates, and inflation rate. . C o E
s (c) The comparative analysis of alternatives shall addrass, at a minimum,

three plans: the preferred plan, the "hase case” plan, and the sccond most

et

Z”reterrcd plin as. identified in the reconnaissance study. In the aevent thal i,

‘.

feasibility study is undertaken in the absence of a previous reconnajssance

i f " study complated in accordance with . - - (recon regs), the
[
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alternative plans to be addressed shall be determined by the Alaska Power

Authority based on available information.

-

(d) Draft feasibility veports shall be cistribuled for FohmunL to Lhe
affected local govermments and utilitins, to affected public Yand managers and

te affected federal and state agencies. Reviewery shall have 30 days in which

.0 comment..

{e) The completed feasibility report shall be transmitted o the Divicsion

of Budget.and Management with a statement of findings-and recopmendations.

.
.

*

(f) Copies of the completed report shall he distributed to the affected

-~

local governments and*utilities, libraries, affected public land managers, and

3

.affected federal and state agencies.

Standard Criteria. {(a) A "basc case" plan will be developed that would

meet the forecasted reguirements of the community or reqion and that wvould

i

“ {

result from a continuation of present. practices in the community and/or a .%
. L : X Ce s . A
reliance on liquid fessil fuel generation modes. This “base case" planm will :
-

serve as a basis for comparing alternative plans. E
i

|

(b) Other alternatives, either singly or in combination, shall be in-
corporated into a number of plans that satisly the forecasled requirements. A

plans should be formulated to provide a common level of reliability,

(c) A reference date and planning period shall be established for economic
evaluation., The planning period shall be twently years unlesc the set of aller-

natives under consideration warrant a shorter or longer period,

(d) The costs to engineer, design, construct, maintain and operate shal
be estimated for each plan in terms of reference year dollars, but taking inte
account relative price trends, if any. These relative price trendsshall he

> )

established annually by the Power Authority nol later than July ),

(e} Using a discount rate representing the cstimated long-term real cost

" of money, the present worth of plan costs over the planning period shall bhe

tivas,

)
a

rapnmic

.

. This discount rate wil)l bte estzblished annually ty the fower Authoritv not latare
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(r) Various‘cnmhinutidns of alternativee ani Ciming shall e

formulate Yeast cost plans,

(9) 'The following ihdicatnrs. at a minimm:, <hyl)

plans:

(1) Economic

= Present worth of plan cost
P4

= €oSt of power (base case plan and two most preo

only)

(2) Environmenta)

- rommunity preferences

impact on- commiunity i&frnstruaturn
- timing in relation to other capital projects
- air quulityv

- water quality

= Fish and wildlife impntts

- Yand use and ownership status

3

- terrestrial impacts

(3) " Technical
- safety
- reliability

- availability

(h) The hypothetical market conditions upon which Lhe cost uf power
estimate is based shall be established annually |y

than July 1,

- 107

evaluated to

e uded Lo evalyate

ferred plans,

Lhe Powor futhority not lator
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AE ixi b geqrwypips wn Chasapge Ty
Attachment #2 .

SUMMARY 0 RECOMHLEDA G foi, \

ANALYS TS PARAMUIERS 1ot e

Inflation Ratp - .
Discount Rate - o :
Petroleum Fuel bséalalion - KR

COST OF POWER ANALYSIS (HVPOTHET TCAL MARKLT COMDETTONS)

nflation Rate - 7%

Oebt:Equity Ratio - 1:0

Cost of Debt - 8,54

Term - 20 years for dicse!l and gas Lurbine yeneraio,
- 30 years for coal combus, £ on leam generation
= 35 years for hydroelectric Facililien
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| A discount rate is xvquxwtd an cconcite aralye i To piace plan
' beneftis and costs occurving in different years on an cquivalent baoie,
& The choice of discount rate ls d much debated Copic,  Some wrguis Lhat
. thie apptupx\dte rate i1s the ! ‘opportunity cost” rate, that i<, one which
- . GQUKIJ the rate of roturn on the next Lewl dnyeteenl,  OLheryy argue
2 that a relatively Yower "spcial time preforence” vate whouid be nsed.
A second issue is whelher a "rcai" or "nominal™ diccounl vate QoG
appropriate.  In other wards, whould inflation be

inclouded oo parl o
@ the analysis?
M. Oavid Reaume, then Chict ef Research for the Division of

| Cconomic Enterprise of the Gepartment of Commerce and Uconcmic Geveloen-
ment, responsded to our request for guxdantv wilh o recotmendation Lo use
A the market yield on carporate bonds in a risk class that, voughly parallels
g the risks inherent in wur projects.  According to Reaums, [hewe 1o tes
areg u,ualcy 2.5 to 1.5 percent above Lhe anticipated Toag-ters average
- rate of inflation.

Reaume, on the issue of real versus nomina rates, séates: "I the
dollar amounts to be discounted are in nominal terus (current dallars),
-] then the discount rate should be a nominal rate. UF rhe dotlar amounts
Lo be discounted are in veal terms (constant dollars). Lhen the discount
rate should be a real (inflation adjusted) vato. 16 does not maltter

= which of the two choices you adopt. ®hal you do nol wanl to do is
discount nesiinal dollar amount™s with & veal interest rale o vice versa,”

- . Recume recommended that the APA use o 2.0 veivcent
m !

rea !l dicoaunt
rate.

{g, The L\LCL!1C Pawer Rescarch Institute, in a 1977 publication
entitled Tochmml Ass S0 smo.nL .“i”‘l‘\. L recommends Lhal,, !c;-r cleclrig
utiltites, "(1f) a study 15 being made where inllation i ! LNy nug.r( Leed

- in- future costs, inflation must also be neglected in Uhe conl of money
- resulting in Q@ weightod cost of capital at 3.8 pereent, .. Ihis i

based on a JO geht-oquity ratio ard conditicens in 197/,

B A third useful reference is a u’g\m( enlithod Tvoatment ol fnllalion
in_the Development of _Digcount Ralus and Levelicod Cont in 2rfp

s Amhﬁ~w:mngﬂgﬂjHMWIMmPv PLowviae prepered in 130 fy

the Huclear M.‘fjuh‘ tory Commssica.  The voegaar b ale
relation s establi .u(‘(‘ betwoeen intlation aird Lhe cont ol gy (i
o discount rate) thug providing a means of mE i b b bty G e
. discounl rates and variouws assumcd inflalion 1aloee

cost-henefit analysis results are not

dract batbe s "A

IRY
ey g Eageeag.
At a0 thal
Diased Lecaune o inccme i el

assumptions concerning inflation and diccounl riles.  ihe hisicricai
-4 cost of money to the utility industry il and wilhout inliaCion i
" examined and the ratiorale fer o 3% discount rale Lo he wed in ook
’i benefit analyses relating te the production of chechriciiy i presenled,”




. . t o3 -l
pr 1N

Lad
: . ‘ o - 110

Page Two
iscount Rate

Recomnends Uiy : FFor Che pevyoue o
sance Tc&SiE?W?Ly studies
shall be calculated in consty
g discount #3te of 1.9 percent.

CODIOER L s Ly i i cconng e
COMRC e iring 1y &y, ConLbly and Lemeiis
nidollar, amd S oun o ot o “pepg
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The relative price Lrends atieed ingi Provdecl conte gy o banl T
an ecanomic analysis reagardless of  Lhe AL

cotade cheut The gueral |
inflation rate. Theso relative price chamee. g

Gl Vo aiation

rates.
EE The cast item of Primary concern in Lerms of cscalistion iv petro-
d teum fuels, and in particular diesel oil and lued

wil., Data Beogurees
Inc. projects “"that the average world axport price of oil will rine
between 1980 and 1990 at an average annual rale 6f abort 34 percentage.
peints higher than overall y.s, inflation.” This is from GRI's U.s.
Long Term Review, Spring 1080,

EE Nonfuel cost itemy may alse have price trends Chat depart somewhat
frram the overall. inflation rate, The magnitude of such dcpirtures arp
‘E! relatively minor, howgver, and the inpact of igrering Lhem on

Lhe outcom
of economic analyses is nil

.

Recommendation: The Cost of diesel 0¥, Tuel 0il and clher petro-
leum fuels shall Betassumed to escalate over fhe next twenly vears at a
rate of 3.5 percent above inflation. The cucalation
fuels shall be zero unless specific cont sludies
The escalation rates for nen-fuel cest items
ere. )

rates for othor
indicale olhciviise.,
Shall bhe assumcd Lo be
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PHPTATIGN RATE

khereas for an econamic analysis the intlaiion vale i best o sumed
to be 0%, the cost af power analysis must as.ume o vate of inilation Lo
detormine the nominal cost of cnergy in currvent doilain.  The tong Lerm
20-30 year rate oF inltation has averaged A%/year while Uhe 199/0'
exserienced a 7%/yoar rate of inflation. Lven though the curvent rafu
of inflation is in excess of 104, the lonyg terw vale of inilation ig
farzcast to he betwean 0.5% and 8% dependent upen the perspeclive of the
farecasting source.

RCCOMMENDATION:  Far the purpose of cost of pover analysin doring FYED,
the long term general intflation rate shall be assumed Lo be 79,

DEOT EQUITY RATIHO
The debt: equity ratio for capital project Uinancing depends upon
the cost of the project and the alternatives available to finance the
project. REA cooperatives have access to REA Toan funds at 2% and 5%,
and FFB and CFC long term financing currently at approximately 11%.  The
Power Authority and utilities have access to tax exempt fipancing sccurcd
by the revenue of the projects or in some casc. quarvanteed by CFC at
rates varying between BX and V1%, depending upon market conditicong. Ajl
cof these alternatives repreosent debt financing.  Io genersl, the utilities
and the Power Authority are not capable of cquity investwont in new
generation capacity, and debt financing i4 the wosl common mom e of
capital,

RECOMMENOATLION:  The debt to cquity ratio for power project Cinancing
shail Le assumed to be 1:0.

COST ufF DEBY

Oue to the numarous sources and diversity oi interest ratey for
debit financing of power projects, one interest vate should Lic adoplod
for consistentency in analysis of cosls of power lrom allernative power
projects, and to serve as the basis for determining the level ol State
ot federal assistance which may be necessary o finance a power projech.
The interest rate identified by statute for loans frem the power project
fund is a rate equal to the percentage of the average weckly yield of
municipal vonds for o 17 wmonth period preceding Lhe date of o loan which
is determined from municipal bond yield rales veported in the 20 year
revenue index of the Weekly Bond Buyer. This interest rate was approz-
imately &.4% for FYE0 and is approximately 8.6% for the 12 months proceding
this meeting. .

RECOMHENDATION:  The cost of debt for cont of power analysis ~hali be
assumed to be B4%/year,
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The term of el Sinancing cnsociated will, pover preisy (= e e
penaent upon the sourve of finencing, the Dyoe ol project, o warked
conditions.  Long tevm RUA and €FC Financing 1 geneval by for o 34 YIiT
term. The reveaue bond markel has been price wenniGive (o Yong Lerm 4n.
year issues, and 30-3% year Levms dppear mios ! probable for tevennue hond
rinancing in the next year. The torm of financing seldosm ovoeeds L
anilicipated useful 1ife of a project, which i 1520 years tor diese
and ¢as turbine aenavabion, 2%-30 vears for coal Qeserat i Capacity,
and 80 years for hydroclectric prejects. :

RECOMMENDTION:  The Lerm For debt Cipencing ~hell be aswuscd Lo be 20
years for diesel and gas turbine generation, 26 years Lov ceel conbasbion
Steam generation capacily, and 35 years lor hydroccleotinic facilities.
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