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Senate
. mnntt% m . Pouch V
Community & Reglonal Affairs Stte. Capitol

Official Business Juneau, Alaska 99311

March 24, 1980

TO: Senator Bob Mulcahy
Vice-Chairman cenator Jalmar Kerttula
Senator Tim Kelly benator Ed Dankworth
Senator Pat Rodey Senator Bettye Fahrenkamp
Senator Terry Stimson "--Senator Don Bennett
Senator Mike Colletta Representative Terry Gardiner
Senator Brad Bradley Representative Oral Freeman
Senator Glenn H?ckney Representative Ernie Haugen
Senator Robert Ziegler Representative Richard Eliason
FROM: Arliss Sturgulewsk *L
Chairman

SUBJECT: Committee Meetings, Capitol Building
Tuesday, March 25, 1980 - 1:30 p.m. (Butrovich Room)
SB 370 - An Act relatingto fire prevention.

SB 309 - An Act requiring the preparation of a local government
impact statement.

SB 348, 349, 492 - (Part of the Local Government Study Package)
Wednesday, March 26, 1980 - 1:30 p.m. (Beltz Room)

SB 348, 349, 492 - Local Government Study Package Work Session
Thursday, March 27, 1980 - 1:30 p.m. (Butrovich Room)

SB 408 - An Act making a special appropriation to the Department of

Community and Regional Affairs for village gardening projects;
and providing for an effective date

HIR 62 - An Act relatingto the Alaska Power Authority and the incurring

of revenue bond indebtedness of the APA for the Tyee Lake hydro—
electric generating project near Petersburg and Wrangell, and

for the Swan Lake hydroelectric generating project in the
Ketchikan Gateway Borough.

SB 389 - An Act relating to the senior citizens tax exemption.

Friday, Ma :h 28, 1980 - 1:30 p.m. (Governor®"s Conference Room)

HB 932 - Creating Office of Rural Development and Rural Devlopment Council
Joint C/RA meeting (teleconference)



(Alaska Jifate Jlegtslaiurt

House of Representatives

Commttee on o v
" " : State Capitol
Q]nn,nlty & R%Ia.ﬁl AﬁaIrS Juneau, Alaska 99811
BILL NUMBER AND TITLE: HJR 62 Tyee & Swan Lakes Hydroelectric Projects

ORIGINAL SPONSORFfreeman,Haugen, GardinezOTHER SPONSORS:

RECEIVED FROM: & EliSdn-----mmmmmmmm FURTHER REFERRALS: Finance
HEARING DATE: ?/?6/fi0
MEMBERS PRESENT: Bill Parker X Pat Carney X
Margaret Branson X Charlie Parr X
Pat 0"Connell Fred Zharoff X
Ray Metcalfe X

Eric Yould, Executive Director, Ak. Power Authority

Yould gave the history of the projects and discussed the finances
and feasibility of the hydro facilities. Indicated that $500,000
had already been expended in studing the feasibility of the
projects (during 1977-78) and that $3.1 Million has been expended
on the Swan Lake project and $2 Million on the Tyee.

Estimates indicate it would cost Petersburg $5,000000 extra to
convert to electricity.

Yould indicated that in fact it might be a viable alternative
to run Tyee to Ketchikan.

It appeared that on the life cycle analysis,Swan Lake is
preferable to Mahoney.

The relationship between hydro and development is not a“ways
clear but the presence of cheap power can stimulate develpment.

Yould responded to the questions (see attached) asked by the
Chairman.

Carney questions the feasibility of having later users share in

the major costs of building the hydro projects. Response indicated
that there would be potential psycholi”ial problems 1in voting on

a bond which someone else was going to be paying for. This re—
striction on a bond might effect its marketability.

COMMITTEE ACTION: Passed bill out.

TAPE # 3 SIDE 1 Footage 0-024



TYEE AND SWAN LAKES HYDRO PROJECTS

AREAS FOR DBSUSSION

Among the projects submitted by the Alaska Power Authority, how do
Tyee and Swan Lake rank in terms of priority for funding?

Explanation of the funding 1ipproach involved in the projects--
you might want to have "St. ordinated loans” explained.

What community growth rate was calculated in the development
of the user and cost figures?

Was the public involved in the. discussion of the relative

costs of the alternatives explored?

What is the "backup"™ system requirement? Does it have to be /X/
a certain % of the capacity of the main system? And if so, does
building a larger hydro facility necessitate a larger diesel
backup and therefore increase the costs to the consumer?

More Specific questions

What 1is the status of the City Creek hydroelectric project
Petersburg and how does it relate to the Tyee project?

Has there been full exploration of the possibility of Tyee
serving the Ketchikan community? Or of Swan serviing the
Petersburg/Wrangell areas?

It appears that a factor which may lessen the adverse effect

of excess capacity of the Swan Lake facility is the possible
sale of power to Louisiana Pacific Corp. HOw likely 1is this
possibility? Have the relative costs to the consumer of
carrying the excess capacity anticipated in both these projects
been evaluated ? Have the merits of a facility with smaller
capacity been fully explored?

Questions generated by 2/25/80 hearing on bill:

Testimony was given that the existing diesel generators are
old and will eventually need replacement. Was the cost of

this replacement calculated in the cost figures for the
hydro projects?
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INTRODUCTION

The Thomas Bay Power Commission, having made the decision to
discontinue its reliance on the use of diesel electric generation
to meet existing and future power demands, has requested the assist—
ance of the Alaska Power Authority (the "APA™) in the financing and
construction of the Tyee Lake Hydroelectric Project (the "Project™)
as a capital project of the State. The Thomas Bay Power Commission
is composed of the Cities of Petersburg and Wrangell (the "Cities").

This report is a preliminary analysis of four alternatives con—
taining various combinations of State funding and revenue bond funds.
The impact of each alternative on electric costs has been estimated,

based upon certain assumptions set forth in the report.

THE PROJECT

The Project is a major hydroelectric generating facility located
at Tyee Lake, approximately 40 miles southeast of the City of Wrangell,
Alaska. Tyee Lake is a natural lake perched 1,370 feet above the
Bradfield Canal.

The Project,Stage 1 of two stages, consists of a ten foot dia—
meter unlined tunnel, 6,785 feet in length, between Tyee Lake and
Bradfield Canal, a gate shaft and gate, a surge tank, a steel penstock,
a powerhouse containing two 10,000 KW impulse turbine-generator sets
and a 115 KV transmission line approximately 83 miles in length connect—
ing the Project with the Cities of Wrannell and Petersburg. (See

Figure 1.) Stage 2 (a potential future addition) consists in large part



The Project is designed to have an installed capacity of 20,000
KW and a firm capacity of 5,900 KW. It is designed to be capable of
delivering 114,100,000 KWH average annual energy and 75,200,000 KWH
of firm annual energy.

Robert W. Retherford Associates, a division of International
Engineering Company, Inc., concluded in their Definite Project Report
dated December, 1979, that the Project "is the most economical means
by which the Cities can meet the immediate and future energy require—
ments of their service areas".

Although the Project output is not expected to be fully utilized for
11 years, the Cities will derive long term benefits from the Project by
replacing their diesel generating facilities with power from relatively

fixed cost hydroelectric facilities.

THE CITIES

The City of Petersburg, a community located in Southeast Alaska,
has a current population of approximately 3,200. Petersburg has
total of 7,630 KW installed capacity, 79% of which is diesel genera—
tion and 21% of which is hydroelectric generation. During the year
ended December 31, 1979, Petersburg sold approximately 19,600,000 KWH
and has experienced a load growth of approximately 4.7% per year over
the last five years.

The City of Wrangell, located approximately 32 miles from
Petersburg, has a current population of approximately 3,200. Wrangell
has a total of 7,750 KW primary installed capacity, all of which is
diesel generation. During the year ended December 31, 1979, Wrangell

sold approximately 11,600,000 KWH and has experienced a load growth of



approximately 5" per year over the last five years.

PROPOSED PLAN OF FINANCE

It is proposed that APA revenue bonds be issued pursuant to an
Indenture of Trust between APA and a trustee bank. From the proceeds
of this bond issue and a proposed subordinated State loan, the Project
would be constructed. APA would own and operate the Project and sell
power to the Cities pursuant to a Wholesale Power Sales Agreement.

APA would covenant to set its wholesale rates at the level projected to
be necessary to generate gross revenues at least equal to (&) 1.25 times
debt service on the Bonds, (b) projected operation and maintenance
expenses of the Project, and (c) debt service requirements of the State
loan. The funds the APA generates from the 25% coverage requirement
would be used for improvements and extensions of the Project and to pro-
vide funds that could be used to redeem the APA revenue bonds (thus
lowering future debt service requirements).

A Reserve Fund equal to average annual debt service requirements
and a Contingency Fund equal to 6 months average annual debt service
requirements would be capitalized from bond proceeds. The Contingency
Fund could be used to pay extraordinary repairs and maintenance on the
Project and, if needed, to pay debt service on the Bonds. Both funds
would have to be replenished if drawn upon.

The Bonds would be amortized over 40 years with the Revenue and

Contingency Funds being used to pay the last 18 months®™ debt service.

THE NEED FOR STATE ASSISTANCE
The need for State assistance arises when the Project is reviewed

from the standpoint of financeability. The long term economic feasi-



bility of the Project appears to be established in that diesel fuel
prices are expected to continue rising over time while the costs of
capital intensive hydroelectric generating facilities are relatively
fixed. The most critical concern in terms of ability to finance the
Project in the tax-exempt bond market is the substantial excess capa-
city that may exist in the early years of Project operation and its
adverse effects on electric costs in the short run. In the first full
year of Project operation (1985), its firm energy of 75,200,000 KWH
will result in significant excess capacity relative to the projected
33,726,000 KWH of energy from diesel generation which the Project would
displace in that year. Thus, rates must be increased to the extent
necessary to satisfy the debt service requirements attributable to
this 41,474,000 annual KWH excess. Although high electric rates are

mcertainly undesirable from the personal financial standpoint of the
Petersburg/Wrangell consumer, they also increase the bond market®s
perceived risk of an obligation in that economic growth in the area
may be retarded.

There are three significant factors whKh together may lessen the
adverse effect of exces. capacity on the Cities™ electric costs. The
Ffirst factor is the possible sale of a block of power in the distant
"future to Ketchikan Public Utilities ('KPU'™). This sale could only
occur after terms of the sale are negotiated following elimination of
excess capacity in the Swan Lake Project and af.er a transmission line
is constructed between the three electric systems (see fig. 2). The
sale, in any case, could only assist the Project in the long run.

The second factor is the potential increased demand from conversion

of oil-fired residential heating iIn the Cities to the use of electric



heatpumps/ The extent and timing of such conversion cannot now be

projected.

The third factor which ameliorates the adverse cost effects of
excess capacity is a loan from the State, repayment of which would not

be required until_after,full_capacity is reached. State assistance in

the form of a subordinate loan is justified in that the ability to

obtain conventional financing for the Project under reasonable terms

is enhanced. The State loan would lower electric rates in the following

ways:

(1) Interest payments on the loan would be partially deferred and
principal repayment fully deferred until full capacity is attained,
thereby minimizing the adverse rate effects of excess capacity in
the early years of Project operation.

(@ The loan is subordinated to the APA revenue bonds, thus enabling the
APA to obtain a more favorable interest rate than would otherwise be
possible.

(3 The 25% debt service coverage requirement would not be applied to
the loan debt service requirements, thus resulting in significant
rate relief.

The terms of the loan as proposed approximate the terms of the Sitka-Green

Lake loan and are described in more detail in Appendix B. The assumed 7%

interest rate approximates the State"s own cost of borrowing. Although

the actual interest rate could range from 5% to 7%, the more conservative

rate was used in the analysis.

ANALYSIS OF STATE FUNDING ALTERNATIVES
Four alternative financings, assuming four different levels of

State subordinated funding, are illustrated in Appendix B, based upon



the assumptions set forth in Appendix A. The estimated average whole-

sale cost per KWH for each alternative are set forth below:

(1985) (1986) (1991)  Ti 996)

I. No State Loan* 20.76 20.26 14.46 12.06
Il. $ 5,000,000 State Loan 19.06 18.76 13.76 11.86
1. $10,000,000 State Loan 17.46 17.16 13.06 11.66
IV. $15,000,000 State Loan 15.86 15.56 11.06 9.76

The estimatedaverageretail cost perkKWH for each alternative and for each

city arecalculated inAppendix C and set forth below:

Petersburg
Estimated Average Cost per KWH
(19851 (1986)  (i:9T) TT996)
I. No State Loan* 16.16 16.46 14.26 13.26
1. $ 5,000,000 State Loan 15.16 15.56 13.76 13.06
1. $10,000,000 State Loan 14.16 14.56 13.16 12.96
IV. $15,000,000 State Loan 13.26 13.56 11.76 11.46
Wrangell
Estimated Average Cost per KWH
(1985) (1986) (19TIT U996)
I. No State Loan* 24 _<f 24 . <t 18.8C 16.8t
Il. $ 5,000,000 State Loan 23.16 22 .6t 18.0% 16.66
Il. $10,000,000 State Loan 21.56 21.06 17.36 16.46
IV. $15,000,000 State Loan 19.96 19.46 15.36 14.56

*Without a State loan, the actual interest rate would be higher
than the assumed rate, thus resulting in electric costs higher
than the estimates set forth here.

The retail ccsts for Petersburg are materially lower than the Wran-
gell costs because of the .low cost of hydroelectric fTacilities presently
existing iIn Petersburg. Although all of the above cost estimates appear
high, they are reasonable iIn comparison to future diesel generated energy

if the price of diesel fuel continues to increase faster than the rate of



The assumptions used to derive the above cost estimates (set forth
in more detail in Appendix A) are, in our opinion, conservative but
realistic. Conservatism is required in a-v analysis involving the
question of financeability. Any changes in the assumptions will have
a material effect on the projections. In particular, the assumptions
as to future Petersburg/Wrangell demand, the levels of inflation of

construction costs and operating expenses and the terms of the State

loan yet to be determined are all assumptions that have a material bear-

ing on the results.

SUMMARY AND CONCLUSION

The Project appears to be needed by the Cities of Petersburg and
Wrangell in order to discontinue their present reliance on diesel elec-
tric generation and to meet their future power needs. The Project appears

-to be technically and economically feasible. The excess capacity of the
Project in its early years will increase electric costs during that

period, thus raising the question of financeability. Although some of that
excess capacity may be used to produce power to sell to Ketchikan Public
Utilities at some time iIn the distant future and some conversion of oil-
fired residential heating to electric heatpumps may occur, a State loan
will mitigate the adverse cost effects of excess capacity if repayment of
the loan is delayed until full capacity is reached.

We therefore recommend that at the very minimum a $10,000,000 State
loan in support of the Project be authorized and that serious considera-
tion be given to a $15,000,000 or greater loan amount to insure a more
favorable financing in light of the high electric costs during the early

years of Project operation. We belivve that a large State loan is justi-



(1) Without substantial State assistance, the Project, in our opinion,
cannot presently be financed in the tax-exempt bond market at a
reasonable rate of interest.

(@ A large loan would provide funding for Che Project during the
early stages of the construction period. The loan would provide
timing flexibility for the revenue bond financing, thus enhancing
APA"s ability to obtain the lowest possible interest rate.

(3) State assistance in the form of a large subordinated loan would
strengthen the overall Project financing, thus increasing assur-

ance of repayment of both the APA revenue bonds and the State loan.
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INTRODUCTION

The City of Ketchikan, Alaska, having made the decision to discon—
tinue its reliance on the use of diesel electric generation to meet existing future power
demands, has requested the assistance of the Alaska Power Authority (the ""APA™)
in the financing of its Swan Lake Hydroelectric Project (the Project™).

A plan of finance is proposed for the Project and a preliminary analy—
sis of four alternatives containing various combinations of State funding and reven—
ue bond funds is set forth. The impact of each alternative on electric cost has been
estimated, based upon certain assumptions set forth ™ the report. The report con—

cludes with our recommendation and justification thereof.

THE PROJECT

The Project is a major hydroelectric generating facility located at
Swan Lake, approximately 22 air miles northeast of Ketchikan near the north
end of Carroll Iniet. Swan Lake, a low-elevation lake surrounded by moun—
tains, drains westward through a narrow gorge into Carroll Inlet via Falls
Creek. (See Figure 1l.)

The Project consists of a 190 foot high thin arch concrete dam
located downstream from the outlet of Swan Lake, a concrete lined power
tunnel leading to a powerhouse, a permanent port facility, access roads con—
necting the dam, powerhouse and port facility, a switchyard and appro-Inately

30.5 miles of 115 KW wood pole transmission lines.

1
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The Project is designed to have an installed capacity of 22,000 KW
and a dependable capacity of 18,900 KW delivered to the load center. [t is
designed to be capable of delivering 85,400,000 KWH average annual energy
and 66,700,000 KWH of fim annual energy to the load center.

R. W. Beck and Associates, Engineers and Consultants, concluded in
their Evaluation Report dated June 1978 that the "Project is technically and en—
vironmentally feasible.” Nevertheless, P.. W. Beck®"s Demand and Energy Fore—
cast dated January 11, 1980 indicates that "it appears that even if electrical
loads grow at the highest projected rate in future years, there would still be
significant amounts of both firm and secondary energy available forsale during
the initial years of Project operation.”

Booz, Allen & Hamilton, Inc., Consultants, have reviewed the Pro—
ject reports and generally concur with the findings as to technical and economic
feasibility. Their assessment is contained in Appendix A.

The central factor emphasized in all of the economic feasibility reports
is the long term benefits KPU will derive by replacing its diesel generating facil—

ities v/ith relatively fixed cost hydroelectric facilities.

THE CITY

The City of Ketchikan, a community located in Southeast Alaska has
a current population of approximately 8,600. Ketchikan Public Utilities (“KPU"),
the municipally-owned public utility system, operates the electric, water and
telephone system and provides electricity for a service area with apopulation of

approximately 12,600.



The Project is designed to have an installed capacity of 22,000 KW
and a dependable capacity of 18,900 KW delivered to the load center. [t is
designed to be capable of delivering 85,400,000 KWH average annual energy
and 66,700,000 KWH of firm annual energy to the load center.

R. W. Beck and Associates, Engineers and ~“nsultar.ts, concluded in
their Evaluation Report dated June 1978 that the "Project is technically and en—
vironmentally feasible."” Nevertheless, R. W. Beck"s Demand and Energy Fore—
cast dated January 11, 1980 indicates that "it appears that even if electrical
loads grow at the highest projected rate in future years, there would stll be
significant amounts of both firm and secondary energy available for sale during
the initial years of Project operation.”

Booz, Allen & Hamilton, Inc., Consultants, have reviewed the Pro—
ject reports and generally concur with the findings as to technical and economic
feasibility. Their assessment is contained in Appendix A.

The central factor emphasized in all of the economic feasibility reports
is the long term benefits KPU will derive by replacing its diesel generating facil—

ities with relatively fixed cost hydroelectric facilities.

THE CITY

The City of Ketchikan, a community located in Southeast Alaska has
a current population of approximately 8,600. Ketchikan Public Utilities ('KPU™),
the municipally-owned public utility system, operates the electric, water and
telephone system and provides electricity for a service area with a population of

approximately 12,600.



The existing hydroelectric facilities have produced average annuel en—
ergy of approximately 63,000,000 KWH and the existing diesel facilities could

produce 77,900,000 KWH.

During the fiscal year ended December. 31, 1979, KPU sold 72,213,615
KWH and has experienced a load growth of approximately 4.6% per year over the

last 10 years.

PROPOSED PLAN OF FINANCE

It is proposed that contract revenue bonds be issued by AFA pursuant
to an Indenture of Trust between APA and a trustee bank. From the proceeds of
this bond issue and a proposed subordinated State loan, the Project would be con—
structed. Although APA would nominally own the Project when construction iscom—
pleted, KPU would operate the Project, control itsoutput and would obtain title to
the Project through a bargain option to purchase after all obligations have been repaid.
APA would enter into a contract with KPU under which KPU would agree, in consider—
ation for its use of the facilities, to timely pay (8) amounts to the trustee eqjal to the
principal and interest on the Bonds; and (b) principal and interest requirements on the
State obligation. All payments to be made by KPU pursuant to the Contract would con—
stitute reasonable and necessary operating expenses of KPU. The Indenture of Trust
and the Contract must insure that KPU"s obligation to pay its reasonable operation and
maintenance expenses, including payments due under this contract, has priority over its
obligations to make principal and interest payments on any of its other debts. KPU

would covenant to set rates projected to be necessary to generate gross revenues at least
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equal to (@ 1.25 times the payments under this Contract, (b) projected operation
and maintenance expenses and (c) all other debt service payments in the upcoming

year. The funds KPU generates from the 25% coverage requirement would be

used to finance capital expenditures of the electric, wcter and telephone system
and to provide funds that could be used to redeem the APA contract revenue
bonds (thus lowering future debt service requirements).

A Reserve Fund equal to average annual debt service requirements and
a Contingency Fund equal to 6 months average annual debt service requirements
would be capitalized from bond proceeds. The Contingency Fund could be used
to pay extraordinary repairs and maintenance on the Project and, if needed, to
pay debt service on the Bonds. Both funds would have to be replenished by KPU
if drawn upon.

The Bonds would be amortized over 40 years, with the Reserve and
Contingency Funds being used to pay the last 18 months® debt service.

To implement the proposed plan of finance, defeasance of KPU"s out—

standing revenue bonds may be required.

THE NEED FOR STATE ASSISTANCE
The need for State assistance arises when the Project is reviewed from
the standpoint of financeability. The long term economic feasibility of the Project
appears to be established in that diesel fuel prices are expected to continue rising over
time while the costs of capital intensive hydroelectric generating facilities are rela—
tively fixed. The most critical concern in terms of ability to finance the Project
in the tax-exempt bond market is the substantial excess capacity that may exist

in the early years of Project operation and its adverse effects on electric cost in



the short run. In 1985, the Project’s average annual energy of 85,400,000 KWH, when
added to the 63,000,000 KWH from KPU"s existing hydroelectric facilities, will result
in significant excess capacity relative to the projected 96,000,000 KWH sales. This
estimate of sales was prepared 'y R.W. Beck and Associates in January, 1980 and
represents the low load and energy forecast based upon conservative growth assump—
tions. Thus, rates must be increased to the extent necessary to satisfy the debt service
requirement attributable to this potential annual excess of 52,400,000 KWH. Although
high electric rates are certainly undesirable from the personal financial standpoint of the
Ketchikan consumer, they also increase the bond market"s perceivea risk of an obligation
in that economic growth in the area may be retarded.

There are two significant factors which together may lessen the adverse
effect of excess capacity on KPU electric costs. The first factor is the possible
sale nf a block of power to Louisiana Pacific Corporation ("LPK"™). The size of
this block of power could range from 5,000,000 KWH to 25,000,000 KWH per
year. The exact dimensions of the purchase and the price and terms have yet
to be negotiated and will depend on LPK"s power alternatives. The actual cost
effect will be a function of the amount of power purchased and the differential
between the LPK price and KPU"s average cost per KWH. Nevertheless, even
under the most favorable circumstances, some excess capacity 1is projected to ex—
ist until 1993.

The second factor which ameliorates the adverse cost effects of excess
capacity is a loan from the State, repayment of which would not be required un—
il after full capacity is reached. State assistance in the form of a subordinated
loan is justified in that the ability to obtain conventional financing for the Pro—

ject under reasonable terms is enhanced. The State loan would lower electric



rates in the following ways:

o Interest payments on the loan would be partially deferred and
principal repayment fully deferred until full capacity is attained,
thereby minimizing the adverse rate effects of excess capacity
in the early years of Project operation;

(2 The loan is subordinated to the APA revenue bonds, thus en—
abling the APA to obtain a more favorable interest rate than
would otherwise be possible;

(3 The 25% debt service coverage requirement would not be ap—
plied to the loan debt service requirements, thus resulting in
significant rate relief.

The terms of the loan as proposed approximate the terms of the Sitka-Green Lake
loan and are described in more detail in Appendix B. The assumed 7% interest

rate approximates the State"s own cost of borrowing. Although the actual interest
rate could range from 5% to 7%, the more conservative rate was used in the analy—

SIS.

ANALYSIS OF STATE FUNDING ALTERNATIVES
Four alternative financings, assuming four diffe/ent levels of State
subordinated funding, are illustrated in Appendix C, based upon the assumptions
set forth in Appendix B. The estimated average cost per KWH for each alter—

native are set forth below:



Dam projects win

H ouse

riie Associated Press

JUNEAU — Two multi-mil-
lion dollar hydroelectric
projects in Southeast Alaska
received the formal go-ahead

from House lawmakers
Wednesday.
The House unanimously

passed a resolution approving
the design plans for both the
Tyee Lake hydroelectric
project near Petersburg and
the Swan Il-ake project near
Ketchikan. The resolution now
goes to the Senate.

The resolution (HJR 62) au-
thorizes the Alaska Power Au-
thority to proceed with revenue
bond sales of up to $70 million
for the Tyee project and up to
$120 million for the Swan I>ake
project.

Rep. Oral Freeman, D-Ket-
chikan, explained to his col-
leagues that the the Alaska

okay

Power Authority already has
completed feasibility studies
and general design work on the
two projects. However, he said
state law requires the authority
to receive legislative authoriza-
tion to proceed with bond sales.

Several other state bonding
authorities are not required to
get legislative approval, al-
though Finance Chairman Russ
Meekins, D-Anchorage, said
lawmakers are considering a
requirement that all bonding
authorities get legislative ap-
proval prior to issuing bonds.

The Tyee Lake project is to
be designed, built, financed and
owned by the power authority.
The Swan Lake project is to
financed by the authority, while
it is to be designed and built by
the City of Ketchikan under an
agreement worked out with the
power authority.



TYEE: Looking Toward The Year 2000 And Beyond

Efforts by the Thomas Bay Power
Commission, inconjunction with work being
done by the Alaska Power Authority, may result
inample and cheaper electric power for
Petersburg and Wrangell residents. The
Thomas Bay Power Commission was formed in
1973 topromote and develop dependable
hydroelectric power for the area and to
discontinue reliance on expensive diesel power
generation. Itsefforts have focused on the Tyee
Lake Hydroelectric Project, located about
40 miles southeast of Wrangell Insome of the
most rugged wilds of Alaska.

“The Thomas Bay Power Commission

originally investigated building a hydroelectric
facilityat Thomas Bay, but the proposal proved

too costly,”’%explains Richard Ballard, chairman
of the commission.

Harry Sundberg, secretary of the
commission, said they then focused studies on
Tyee Lake and turned to the Alaska Power
Authority for feasibility studies and
engineering assistance.

The Power Authority”s investigation
Indicates that Tyee Lake could free Petersburg
and Wrangell from the economic stranglehold
of diesel generation, at an Investment cost of
$53,333,000. This figure approximates the value
of taxable property In both Petersburg and
Wrangell, which isabout $56 million each.

Diesel fuel prices are going nowhere
but up. In 1973, the Petersburg utility could

TYEE LAKE HYDROELECTRIC PROJECT «PETERSBURG & WRANGELL, ALASKA

produce electricity at a cost of about one cent
per kilowatt hour. Today, the same amount
costs seven cents per kilowatt hour. The reason
isthat In 1973, diesel fuei cost the utility

13 cents a gallon; today (January 1960) itcosts
87 cents and IsskyrocK ting almost monthly.

Tyee power will not be cheap during
the early years of operation. In fact, for the
initial years of operation, Tyee may result in
higher utility bills than would otherwise be
realized from diesel generation.

After the excess energy has been fully
absorbed by the two communities, however,
and during the remainder of the Tyee project
life, power costs in Petersburg and Wrangell
will be significantly lower than diesel

generation.

The beauty of hydroelectric power
generation Isthat once a plant is producing
power, energy isderived from falling water and
the costs remain relatively constant. For
examole, electric bills for Petersburg residents
already are materially lower than forWrangell
residents because of the existence of hydro—
electric facilities In Petersburg.

The hydroelectric potential of Tyee
Lake has been recognized formany years
Effortswere made as earlyas 1921 to build a
dam at the Tyee Lake outlet, but the project
never materialized.

The Tyee Lake Hydroelectric Project,
designed to deliver 20 megawatts of power,



Tapping the
Lake

Total tunnel length \Pvi les

Jr Powerhouse

V. Bradfield Canal

mission lire, nine miles of vyhich wouid be
underwater. /

i. During the first phase of the Tyee
project, water drawn from the lakqwould pass

through a 10-foot diameter tunnel Injoan under—

ground powerhouse conta nlng two turblhe
generators (there are provl slons to add a third .
wtLEj3”e about 1995) and then would be released
Into Bradfield Canal . /

Engineering studies conducted by the
/Alaska Power Authority indicate that the total
20 megawatt outputwduld be fully used wyithin
(11 years from the time tyee goes gp lire. Itls
then that Tyee Phase I adam at the lake"s
outlet to raise the water level- would be,
constructed. Plans are. to have the dam and the
third turbine generator on line by the year 2000.

- -Wherewould the money come from to
construct theTyee Lake Project?

" The A]laSka Pqwef Authoritywould
Tssue revenue bonds incooperation with a
trustee bank, as well.as r.ecelve a loan from the
State of Alaska.

v v _TheAuthority would own and operate
.,the projQotand supply electricity to Petersburg
, and Wrangell throughwholesale power sales

agreements,dr by.JeaSa agreements with the*
Thomas Bay Power Commission/

Drawing not to scale

The mile-and-ai-quarter Idng tunnel ,*
above, measuring 10 feet indiameter, will draw
water from Tyee Lake into an underground
powerhouse containing two turbine generators
.The water isreleased Into Bradfield Canal. If

Below are some of the more thah”dozen
permits and clearances required for the Tyee
Lake project. Thesd must be obtained before

construction

Ucanse Approyol

StotoLoon

FERCROVIOW
| ADF&G Permit (Atoka Department

. ™Aiilhy&ipa"olEnflii»P o AH |
' ES. ForoM Service Permit
' FIERC application mDcca’ rnbw 1979

BUSBAR COST/KWH

Hydroelectric
available

Cost using diesel
Cost using Tyee Lake hydroelectric

Thpmas Bay Power Commission
Richard Ballard, Chairman

. Alaska Power Authority
Eric Yould, Executive Director

March®1980



SWAN LAKE HYDROELECTRIC PROJECT

SUMMARY AND

FINANCING STATEMENT

This report summarizes key characteristics of the Swan Lake Hydroelectric
Project for the purpose of satisfying requirements of Section 180 of Alaska
Statute 44.56.
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ALASKA POWER AUTHORITY

INTRODUCTION

The Ketchikan Public Utilities (KPU) submitted a Federal Energy Regu—
latory Commlssxon (FERC) license application in .February of 1979. Approval
of the license for construction is expected by July of 1980. Ketchikan
Public Utilities has applied for and received Project loans from the Water
Resources Revolving Loan Fund and $3,450,000 in loans from the Power
Project Revolving Loan Fund administered by the Power Authority. Loans to
date have been principally for the preconstruction costs of Project deve—
lopment and for purchase of equipment to automate the KPU generation
control system. The City of Ketchikan has requested that the Alaska Power
Authority issue revenue bonds to finance construction of the Project.

The Alaska Power Authority desires to assist KPU by issuing revenue
bonds to finance construction, interest during construction and a reserve
fund for the Swan Lake Project. The financing will be accomplished through
the tax exempt municipal market with security provided only by the merits
of the Project and the strength of sales contracts for Project power. A
request for $18,000,000 in state assistance in financing construction of
the Project has been requested. This amount will permit flexibility in
entering the bond market for the remainder of the construction financing
needs, diminish the amount of bond indebtedness by $25,000,000, and indi—
cate state support and interest in the Project to the benefit of the
overall Project financing. State assistance in the form of a subordinate
loan to the Project debt with graduated interest payments and/or deferred
principal payments will permit lower cost power in the early years of
operation and contribute to the overall security of the Project.



ALASKA POWER AUTHORITY

PROJECT DESCRIPTION

The Project site is located at Swan Lake in a remote area approximately
22 air miles northeast of Ketchikan near the northern end of Carroll Inlet.
Swan Lake, a low-elevation lake surrounded by mountains, drains westward
through a narrow gorge and into Carroll Inlet via Falls Creek. Historical
stream gaging records and correlations with nearby basins indicate that the
basin yields an average of 335,000 acre-feet of runoff per year. The site
is extremely well suited for the development of a hydroelectric generating
facility and, based on the optimization studies conducted, a project arrange—
ment has been selected which will permit the maximum economical utilization
of the site potential.

The selected Project arrangement will consist of: a 190 foot high
thin arch concrete dam located approximately one mile downstream from the
outlet of Swan Lake; a 2,280 foot long concrete lined power tunnel leading
to a powerhouse located just north of the mouth of Falls Creek near tidewater
a permanent port facility located at tidewater approximately 1,000 feet
north of the powerhouse site; about one mile of access roads connecting the
port facility, powerhouse and dam; a switchyard located just north of the
powerhouse; approximately 30.5 miles of 115 KV wood pole transmission line
crossing Carroll ..ilet from the powerhouse site with a single overhead
span, extending south along the west side of the Inlet, and then west
across the northern tip of George Inlet up the White River Valley and past
Ward Cove and then south to the proposed substation site near the existing
H. W. Bailey Diesel Plant. The Project will have an installed capacity of
22,000 Kw, will operate under an average gross head of 311 feet and have a
dependable capacity of 18,000 KW delivered to the load center. It will be
capable of delivering 85,400,000 kwh average annual energy and 66,700,000
kwh of firm annual energy to the load center. For the scheduled on-line
date of November 1983, the Project is estimated to have Total Capital
Requirements of $107,000,000 including inflation, Interest and issue costs.

Existing Capabilities and Projected Demand

The KPU system includes 8,550 KW of existing hydroelectric capacity
which produces 62.7 Gwh of energy, and 17,320 KW of diesel generation
capacity to supplement ?11 additional demand. Peak power and average
annual energy forecasts for Ketchikan are:

Feak Power Annual Energy
Year Mw kwh X 106
1975 14.5 76.6
1980 17.3 97.7
1985 22.5 124.7

1990 28.0 158.0
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The capacity and energy of Swan Lake will be fully utilized by 1989 if
the 10 year historic load growth of 5%/year 1is maintained. All excess
energy may be marketed to the Louisiana Pacific Ketchikan Pulp Mill through
a power sales contract, in which case the Project power may be fully utilized
upon first operation.

Alternatives Considered

Lake Grace, Mahoney Lakes, and continued use of diesel generation were
alternatives considered to the Swan Lake Project. Lake Grace is larger
than Swan Lake and has potential environmental constraints that would
preclude development since it is located in a restricted land status area.
Mahoney Lakes, which has roughly 1/2 the power and energy potential of Swan
Lake, was determined to be too samll to meet long term needs of the Ketchikan
system. Continued dependence on diesel generation is determined to be the
least feasible of all alternatives.

Environmental Impacts

The en ironmental impacts of the Swan Lake Project and associated
transmission line are principally associated with the construction activity
itself, and the visual distractions the completed system will have on the
presently undisturbed surroundings. Over the long run, imbalances or
alterations in the existing wildlife and fishery ecosystems of the area are
not anticipated. There are no endangered species known to inhabit the
Project area.

Air and Water Quality

Operation of the Project would not degrade air quality. However, some
temporary impacts on air quality may be experienced during construction,
due to exhaust and crankcase emissions from vehicles and construction
equipment and the dust generated by drilling and movement of equipment.
Noise levels will increase due to blasting, machinery operation, and other
construction activities. Project operation will result in some increased
noise, particularly in the vicinity of the powerhouse. However, this
impact is expected to be minor.

Construction of the dam and dikes would introduce sediment into Falls
Cre.-.k. Other surface waters may experience increased sediment loads due to
clearing and earth moving Operations along the transmission line rrute and
quarrying and land clearing operations in other Project areas. Duiing
Project operation fluctuations in the water level of Swan Lake may cause
soil erosion which would introduce sediments into Falls Creek.



Land Use

Direct impacts on land use would stem from the inundation of 450 acres
of land presently covered with shrub and the removal from alternative uses
of 240 acres along the transmission line routes. The impact of the Project
on regional land use patterns is not expected to be severe. The inundated
acres represent an addition to an existing reservoir. The main transmission
line would be constructed in a route containing limited timber and recre—
ational uses. The existence of the line would interfere with the area’s
scenic and aesthetic qualities.

Social and Economic Impacts

Project construction activity would focus on the Ketchikan area. The
level and duration of social and economic impacts would depend on a number
of factors, including the need to import a Project workforce, the number of
workers who would be accompained by dependents, their length of stay, and
the ability of Ketchikan to absorb a small increase in demand for housing,
public services and consumer goods. Most workers will be physically located
at a temporary fiild camp near the powerhouse location. These impacts
would be primarily secondary, short-term economic impacts associated with
personal consumption expenditures of the Project workforce.

Engineering Considerations.

The dam site 2,800 feet upstream from the mouth of Falls Creek is a
suitable location for a concrete arch dam. The crystalline schist bedrock
at the site would provide an adequate foundation for this type of structure.
To elimate the hazard of locating a surface penstock through an area which
might be subject to landslides and snowslides, a concrete lined power
tunnel constructed in bedrock is proposed. The powerhouse site adjacent to
the mouth of Falla Creek on Carroll Inlet has adequate bedrock for the
foundation of the p werhouse. The spillway preliminary design accommodate?
only 50% of the probable maximum flood inflow into the reservoir, therefore
the non-overflow portions of the arch dam must be designed to accommodate
this infrequent occurrence. The 115 KW transmission line is adequately
sized to accomodate Swan Lake power transmission. The necessity to upgrade
the transmission line to accommodate additional sources of power should be
considered prior to construction.

Economic Feasibility

The Swan Lake Project was compared to the Lake Grace, Mahoney Lake,
and all diesel alternatives in an economic analysis. Results of the
analysis are that any hydroelectric alternative 1is superior to continued
dependence on diesel. The Mahoney Lakes Project has a lower cost/KW than
the Swan Lake Project, however, reliance upon supplemental diesel generation



occurs from first power-on-line of this Project which is too small to
satisfy long term needs. The Lake Grace Project has environmental pro—
blems, it is larger than Swan Lake, and the cost/KW of power is equal to
Swan Lake. The Swan Lake Project satisfies the long term needs of the KPU
system, and depending upon the rate of escalation of diesel fuel over the
normal rate of inflation, the Project can achieve cost savings to the
system of between $2 and $22 million over the first 10 years of Project
operation.

Project Costs and Financing

Without state assistance, ar. estimate of Project costs are:

Land and Land Rights . ..o $ 572,000
Powerplant Structures and Improvements ._........... 4,010,000
Reservoirs, Dams and Waterways ...o.o.occooiooieoaaonn- 23,232,000
Water Wheels, Turbines and Generators. . . . . . . 5,866,000
Accessory Electric Equipment ... .. .. oiiiiiiiia.n 1,649,000
Miscellaneous Power Plant Equipment... ... ... ... .... 3,430,000
Construction and Access Facilities ... ... .......... 9,082,000
Transmission Facilities. . . . . ... .o iciiii..--. 11,428,000

Subtotal - Direct Construction Cost .......... $59,269,000

SalesS T A X cuiii e e e -0-
DIRECT CONSTRUCTION COST tueeee e caaeeeeaae s $59,269,000
CONEINGENCHE S,  ci it it et et e e a e 8,761.000

Subtotal ................. $68,030,000
= oI N (=X = 0 8, 396 ,000
TOTAL CONSTRUCTION COST oo i e e e aaeaes $76,426,000

The total amount of the revenue bond issue will be approximately
$107,000,000 to include interest during construction, funding of reserve
funds, and costs of issuance. This amount could be decreased by $25 million
if the recommended amount and form of state assistance is approved. The
$18,000,000 loan tc the Ketchikan Public Utilities would be subordinate
debt to the bend indebtednens, with graduated interest payments and deferred
principal and interest payments to shape overall Project debt service in a
manner to improve the revenue bond Project financing.

The ability of the Projecv. to be financed without state assistance 1is
questionable due to the Project size, amount of the bond issue, and the
potential for power excess to system needs in the early yoars of operation.
Without state assistance, an interest penalty on the ove 11 bond issue
will result in even higher power costs for Ketchikan consumers.
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The Power Authority may issue contract revenue bonds (under an In—
denture of Trust between the Power Authority and a trustee bank) for the
difference between Project capital requirements and a subordinated State
loan. Under the plan, the Power Authority would own the Project, KPU would
have the option t.o purchase after obligations are repaid, KPU would operate/
maintain the facilities, KPU would be responsible for debt service, KPU
would set rates to collect revenues with a stipulated coverage. The bonds
would be amortized over AO years, with the Reserve and Contingency Funds
paying the last years and one-half debt service.



ALASKA POWER AUTHORITY

CONCLUSION

This summary was prepared by the staff of the Alaska Power Authority
to comply with Section 44.56.180 of the enabling statutes of the Power
Authority. Ths maximum amount of bonds estimated to be necessary to finance
the Swan Lake Project is $120 million. The Power Authority intends to
assist the Ketchikan Public Utilities to finance the Project with state
assistance in the form of an $18 million subordinate loan. The Power
Authority does not intend to design, construct, or operate the Project
itself. The Project will be designed, constructed, and operated by Ketchikan
Public Utilities, with rights to the capacity remaining with the Utility,
and ownership of the Project determined by the optimal acceptable form of
revenue bonds issued for the Project. Ultimate ownership rights upon
retirement of debt service will remain with the Utility. The general
design and financial feasibility of the Swan Lake Project 1is acceptable,
and the Project should proceed to construction. The Power Authority recommends
that the Legislature adopt a joint resolution approving the general design
and financial feasibility of the Swan Lake Project, approve action of the
Power Authority to issue bohds in a maximum amount of $120,000,000 for the
Project, and approve state assistance in the form of an $18 million subordinate
loan for the Project.
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Introduced: 3/21/80
Referred: Resources and

Finance
IN THE HOUSE BY THE RULES COMMITTEE
HOUSE BILL NO. 967
IN THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE - SECOND SESSION
A BILL

For an Act entitled: "An Act relating to the Alaska Power Authority and

approving the general design and maximum amount of

bonds for power projects; and providing for an effec—

tive date.”

miE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. Actions taken by the legislature before the effective date
of this Act to approve the general design and maximum amount of bonds for
powerprojects are confirmed and the Alaska Power Authority isauthorized to

issue itG bonds for the following power projects in the maximum principal

Pmount set out after each:

/I *—-<D Solomon Gulch, $20,000,000)
-fajtat: - (2) Terror Lake, $120,000,000)
(3) Golden Valley Electric Association waste heat, $110,000,000;
(A) Tyee Lake, $70,000,000)
(5) Swan Lake, $120,000,000;
(6) Glacier Highway Electric Association, $800,000;
(7) Cordova Electric Cooperative, $6,500,000)
(8) Matanuska Electric Association, $2,500,000;
(9) Homer Electric Association, $3,360,000i and
(10) Naknek Electric Association, $730,000.
* Sec. 2. This Act takes effect immediately in accordance with AS 01.10.°

070(c).-

-1- UB 967
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W. J. PAT SORSBY

March 17, 1980

Hon. Bill Miles _
Co-Chairman/Resources Committee
House of Representatives

Pouch V
Juneau, Alaska 99811

Re:. Ability of Alaska Power Authority to Issue Revenue Bonds in
nght of State v. A.L.I.V.E. Voluntary (No. 2022, February 19,
1980) - Our File No. 3610,

Dear Representative Miles:

.On March 14, 1980 during a drafting session in regard to HB 953
we indicated to you that we had advised the Alaska Power Authority
that in view of" the recent Alaska Supreme Court decision in the
A.L.ILV.E. Voluntary case referenced above the. Auth_ontY could not
now issue. any of itS revenue honds even though previously approved
by resolution. At the conclusion of that discussion we agreed to reiter-
afe that opinion in the form of a letter to you, enclosing a bill which
we Dbelieve will remedy the problem. Eric Yould has also fequested that
we communicate this “information to Representative Gardiner with whom
he has also discussed the matter.

The Alaska Power Authority Act in AS 44.56.180(c) provides that
the Authority may not design, acquire and construct a new project, nor
may it issue ‘its, bonds in that regard unless the Legmlatu,re has adopted
"a ‘joint resolutmn,approvmg the g8enera| esign and maximum amount of
bonds". In addition, AS 44.56.180(b) requires prior approval of the
Legislature by joint resolution before "the Autho,r|t¥ may proceed with
the engineering” or design phase of Bower projects the fmancm?,of
which will include a guarantee of indebtedness by the permanent fui
or an appropriation from the general fund. An occasion to utilize e
latter of these approval processes where a project will be "subsidize!.1
has not yet been presented, However, the Legislature has, previously
Eassed-,AS 44.56.180%0) joint. resolutions . approvmtg the issuance of
onds in regard to three” projects and joint resolufigns approving an
additional eight prog]ects are now Pendmg_. In addition, HB 953 as
introduced on March 11, 1980 would provide .that the Legislature by
concurrent resolution may prevent the Authority from proCeeding be-
yond the completion of a reconnaissance study in“regard to a new power

project.

The Supreme Court of the State of Alaska in the A.L.I.V.E.
Voluntary decision recently held that the Legislature may not annul a



regulation of an agency or department of the State by adopting acon-
currentresolution Wwhich, so Frowdes. Holding that this méthod of
proceeding violates Article 1l of the Alaska Constitution, the Court
Indicated "that while the Legislature may express its views and desires
(i.e., recommend or act in an advisor capamty[) by resolution, when it
expected to speak with the force and effect of law (i.e., exercise .its
legislative power) it must follow the constitutional safeguards. which
surround enactment of a bill.  As Justice Matthews stated in writing the
A.L.ILV.E. Voluntary decision,

"Of .course, when the legislature wishes to actin an
advisory capacity it may act by resolytion.  How-
ever, When it méans_to ‘take actjon havmrq a binding
effect on those outside the legislature it may do so
only by following the enactment procedures. . Other'

stafe courts have so held with Vvirtual unanimity."
[Slip Opinion at pp. 10, 11]

In view of the Court's. decision and after an analysis of the lang-
uage of the decision, mcludmgz that quoted g]ust above, ‘we have advised
thé Alaska Power Auythority that, under the present language of the
Alaska  Power Authority Act which provides for legislativé approval . of
Authority bond issues "by joint resolution, it may not issue honds which
have beén approved by resolution.

Further, we have advised the Authorlt}/ that, in our opinion, the
approval by resolution provisions of the Act are not severable so that
the Authority may not go forward in the absence of legislative approval
which meets”the 'mandafe of the Alaska Constitution 4s mterﬁreted, by
the Supreme Court in A.L.ILV.E. Vquntar}/. Faced with such a situa-
tion we believe that a court would hu.d that the Legislature clearly had
in mind a process mvolvmg aﬁproval by the Legislature prior fo the
issuance of bonds and thaf, therefore, “the court would hold that the
bonds could not be issued until the process was lawfully completed, or
the approval requirement modified by the Legislature.

In view of the doubtful const|tut|onal|t¥ of the use of a joint
resolution to approve the honds of the Authority, we have drafted
legislation in the form of a hill which would allow the Authority to issue
it bonds to finance the projects heretofore approved or expected to be
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Hiles ceeee .

March 17, 1980
Page 3

aPtproved this Session by joint resolution. A copy of that hill is
ached

Very truly yours,
WOHLFORTH & FLINT

cu.
| o %e krgetsmger
PA:|r

cc. Hon. Terry Gardiner
Mr. Eric P. Yould



March 24, 1980 6967 Laser Drive
Anchorage, Alaska
99504

Senator Arliss Sturgulewski
Pouch V
Juneau, Alaska 99811

Dear Arliss:

After talking to you the other day regarding the proposed hydro
project at Ketchikan |1 got out some old information R.W. Beck had
given me as well as the more up to date data from Eric Yould.
Other than a general interest in hydro development 1| enjoyed
studying this project since 1 am familiar with the area. I grew
up there and still have family and friends 1in Ketchikan.

As 1 stated before it 1is not possible to correctly evaluate a
power project without 1information on all energy requirements of
the area. This 1is becoming even more the case as it becomes clear
that dependence upon petroleum must be reduced and eventually eli—
minated. The handwriting is also on the wall that all combustion
of carbon based fuels must be reduced to an absolute minimum.
Current technology can now provide the required alternatives for
all except transportation related requirements. In time hydrogen
and improved batteries will be available for transportation needs.
The use of biomass such as burning wood, wood waste or organically
produced alcohol 1is also being advocated by some but it cannot be
a long term solution. The immediate effect of burning carbon is
the same whether it comes Tfrom wood, alcohol, coal or oil. Even
though biomass carbon comes from the carbon dioxide in the air a
long residence time in a fixed state 1Is necessary for a stable
carbon cycle. In fact it is now believed that at least half of
the CO02 build up is due to shorting the carbon residence time in
the biosphere by human activities. I am certainly not advocating
that we stop using wood as a domestic fuel supplement, or as a
total supply where appropriate, but 1 do want to see that we avoid
future problems and restrictions which are sure to come as global
pollution problems become more pressing.

Returning to the immediate question, | have made an estimate of
the Ketchikan area stationary energy requirements. These are
current needs and do not include any allowance for growth. They
are as follows:

K.P.U. Current generation 82.2 million KWH
Space heating (now primarily oil) 105.5 million KWH
L.P.K. pulp mill (now primarily oil) 15.0 million KWH

Total area stationary energy use 202.6 million KWH
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The figure for heating requirements is based upon data on esti—

mated needs if conversion from oil to electric heat occurred. The
total number 1is mine based on that data and the number of residen—
tial and commercial customers they now have. I checked this

against the electric and oil equivalent of our own home gas use
and even allowing for differences .n the climate I believe the
number 1 used 1is quite low.

Their currently existing hydro capacity can produce 62.7 million
KWH and the proposed Swan Lake project could produce an average of
85.4 million KWH, so in terms of absolute need for energy the pro—
ject 1is not too large. Ultimately they will need this project and
more. The problem 1is financial and one of the proper sequence of
development. While to stop using oil for space heating and power
generation 1is the ony rational action in the long run, people are
not going to willingly replace $1.00 per gallon oil with electri—
city at over twice the price just for the sake of conservation.

On the other hand the longer the hydro is delayed the more it will
cost and delay will just make the inevitable transitionmore pain—
ful.l don*t think anyone could live in Southeast long without
realizing that sunshine there comes 1in the form of rain.

Now as to the other smaller project, Mahoney Lake. Thf data on
the Mahoney Lake project 1in the Electric Power in Alaska report
done by I.S.E.R. I found highly suspect. However, among the Beck
material |1 did find what appears to be a reasonable estimate for
the project. If fact, 1if the Beck data and projections had been
properly interpreted, Mahoney Lake 1is the project that should have
been pushed for Tfirst.

The current construction cost estimate for Swan Lake is $75
million, the remainder of the required funds are for interest
during construction, reserves, financing costs, etc. Escalating
the old Beck estimate for Mahoney Lake by the same factor (1.23)
as required to bring the old Beck estimate for Swan Lake up to
current costs yields a construction cost of $36.5 million.
Assuming both plants are built for 50% load factor (more or less
standard practice), one gets a cost of $3847/Kw for Swan Lake and
$3313/Kw for Mahoney Lake. Thus Mahoney Lake should produce
cheaper energy 1if escalation and inflation factors are removed.
Beck analyized the first ten years energy costs for four alter—
natives. Swan Lake, Lake Grace (a larger project yet), Mahoney
Lake and continued expansion of the diesel plant. They showed
that the first ten years energy cost was lower for Swan Lake.
Under their assumptions this was true but from an engineering and
financial standpoint, one should look at the present worth of
future costs not just future costs. Present worth analysis takes
into account the time value of money and of course shows the bene—
fits cf deferring 1investments which can be deferred while for a
simple sum a future cost counts the same as a present one. Using
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the present worth approach the Beck numbers indicate a lower leve-
lized life cycle cost for Mahoney Lake. Looking at the year to
year cost of these alternatives shows Swan Lake power costing 1ini—
tially about 50% more than Mahoney Lake power. It is only in the
sixth year that the annual cost of Swan Lake power becomes

cheaper. These are old estimates and projections and 1 have not
taken the time to update them except as noted. Current oil costs
and escalations have been higher than anticipated and load growth
somewhat less, but all in all I think a good job was done 1in

everything except interpreting the results.

Clearly they should have worked on Mahoney Lake first, but it does
not automatically follow that 1is what should be done now. It
because of licensing and/or design problems it would take two
years longer to start actual construction on Mahoney Lake it would
no longer be the more economical producer of power. At 15% annual
inflation, which may be on the low side just now, Mahoney Lake
goes to $3810/1<w with one year delay and to $4381/Kw in two years.
Since escalation will effect the cost of energy over 40 years, it
will utltimately make up for differences in the available load
during the early years. Therefore the correct project to build 1is
the one which can be built first.

The other factor 1is what the people are willing to pay at the

front end for power rates. I would assume that the elected repre—
sentatives from Ketchikan should be able to evaluate community
feeling on that 1issue.

Since transmission lint problems have been such a problem 1in

Juneau it may become a 1issue here. I have walked over a good por—
tion of the proposed Swan Lake route ana have seen from the water
most of the remainder so I feel confident the proposed route will

not have severe problems such as the Snettisham line or even the
Turnagain line has had.

Thomas R. Stahr

TRS:slg
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Preparatory Work
Dam and Reservoir

Pov/er Tunnel

Power Plant Civil
Power Plant Mechanical
Power Plant Electrical
Transmission and Switchyards

SWAN LAKE,

ITEM

Work ...

COST ESTIMATE SUMMARY e

Equipment
Equipment

TOTAL DIRECT CONSTRUCTION COST

Contingencies

Subtotal

Engineering & Owner Administration

TOTAL CONSTRUCTION COST
(Did Date January 1977)

Interest During Construction

TOTAL

TOTAL

INVESTMENT COST
(Bid January 1977,
September 1980)

Escalation (79@/yﬁ)
INVESTMENT COST

(Bid January 1981,
September 1983)

(5/S/yr.)

On-Line

On-Line

SWAN LAKE

$ 3,378,000
9.719.000
4.785.000
7.614.000
2,772,000
2.534.000
9.540.000

$35,342,000

W =

,30
, 64

$4 b

1O O

0
0
0

OO o

0
.0
0

—

$45,724,000

3,429,000

$49,153,000

15,277,000
$64,430,000

3j w9
£f,00'. 0*°

A23

LAKE GRACE AND MAHONEY LAKE PROJECTS

PROJECT
LAKE GRACE

$ 9,611,000
8.498.000

9.720.000

2,905,000
2,890,000
2,700,000
13,600,000
$45,924,000
6,889,000
$52,813,000
6,602,000
$59,415,000

4,456,000

$63,871,000

19,851,000

$83,722,000

Table 1

MAHONEY LAKE
$ 3,460,000
629,000
7,229,000
2,125,000
1,200,C00
1,400,000

420,000
$16,463,000
3,293,000
$19,756,000
2,469,000
$22,225,000

1,667 ,000

$23,892,000

7,426,000

$31,318,000
s &L1,0 7
2"/ydS~ooc™*
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SWAM LAKE, LAKE CRACE AMD MAHONEY LAi'E PROJECTS

COST OF POWER - COMPARISON OF ALTERNATIVES

ANNUAL COST - S1.COO(l)

1983-84(2) 1964-85 1985-Bo 1986-87 1987-88 1988-e9 1989-90  _1990-91 1991-92 let
P.P- 7fa cUr .93 -31 -Sri. .-76 .71 4,7 .Gl ms9 *5\/ fgp L
SVAN LAKE ALTERNATIVE
Hydro Debc Service (3> ..o 3,592 3,592 3,592 3,592 3,592 3,592 3,592 3,592 3592
Hydro O8M (4) oo 980 1,048 1,122 1,200 1,264 1,374 1,470 1.543 1’683
Existing Diesel O8M (Fuel) - - - - - - 513 1,180 1,983 2'.919
TOTAL
1. Ho Sale of Excess Energy .. 4,508 4,52 4,640 4,714 4,792 4,876 5,479 6.242 7.148 8.194
Ctedlc for Sale of Exceas(S) -164 -175 -188 -208 -215
2. With Sale of Exccus Energy 4,344 4,397 4,452 4,536 4,577 4,876 5,479 6.242 7.148 8.194
2>. pSe-Jfuh <. *+* if,0Y0 a,*?* J, 4jC/ S.-/2S .9,150 j 267 3397 3. “ i, bio y /n
LAKE CRACE ALTERNATIVE sa.i 75.0 $trs 1-Z 5S.R 57 A :
Hydro Debt Service ... 4,668 4,668 4,668 4,668 4,668 4,668 4,668 4,668 4,668 4,668
UYAro O8M .o s 1,190 1,273 1,362 1,457 1,560 1,669 1,785 1,910 2,044 2,187
Exlating Diesel &M (Fuel) ...... - - - - - - 527 1,361
TOTAL e 5,858 5.941 6,030 6,125 6,228 6,337 6,453" 6,578 7,239 8.216
MAHINEY |.VKE ALTERNATIVE
Hydro Debt Service . 1,746 1,746 1,746 1,746 1,746 1,746 1,746 1,746 1,746 1,746
Hydro O8M .o 445 476 509 545 583 674 668 715 765 818
Ex"sting Diesel O8M (Fuel) 740 985 1,316 1,721 2,170 2.653 3,335 4,182 5,135 6,242
Ncu Diesel Debt Service (0) - - - - - 254 504 504 504
Kev Diesel O8M (Fixed) - - - - - jq2 410 439 470
TOTAL e 2,931 3,207 3,671 4,012 4,499 5,023 6,195 7,557 8,589 9,780
PKwr/rA sf j * 7,71C 1> 793-9 3,<P*79 3,77 cs J $e/: V VA3 7
DIESEL ALTERNATIVE c.yl- st.S gV S s.y. SC.b ST? sq.-X. (7-b :
A>H >l
Existing Diesel O8H (Fool) ... 2,704 3,210 3,791 4,457 5,217 5,690 6.0U8 6,514 6,971 7,458
New Diesel Debt Service ......... 381 301 381 301 639 898 898 898 898 898
'»ev Diesel O&M (Fixed) ..i.... 290 310 355 355 577 827 885 947 1,014 1,064
New Diesel O8M (Fuel) - - 160 546 1,095 1,718 2,466 3,397
TOTAL e+ s 3.375 3,901 4,504 5,193 6,593 7,961 8,966 10,077 11,349 12,637
1** /r K 3,14F Wft-" vV, 11U Aily 5>5-» 5,0 VI Clls 6,57
Ccneratlon Required to Meet Load - £9)..1» cc.c 59.4 TZ.q ,
(106 KWH) oo 52.8 58.6 64.7 71.2 77.8 84.8 92.1 99.8 108.0 113.8
(1) - Costa of meeting Ketchikan looda during flrot »cn yenro of project
operation (1983-1993) exclusive of coats of cxlutluR hydro resources
and diesel debc service. Vv p/r-jow | , If (=
(1) - Power Year, July 1983 through June 1984, typical.
(3) - Basle for hydro debt ucrvica Is the aatne as ahown in Table VI-1.
(4) -All 0&M coats and dlcacl fuel coata are coculatcd at 77 per year,
(5) - Assumed 4,000,000 kWh/yoor of energy from the Swan LakeProject 0 <
would be sold to LPK during first five years at 90X of diesel
fuel cost. r Xy [/ J -
(6) - Capital costs of all new diesels are based on current estimated 1

costs escalated at 7t per year to on-line data.



CRACK AND MAHONEY LAKE PROJECTS

ER - COMPARISON OF ALTERNATIVES Table
Cuculatlve Average
iocai cost (.etc

86-87 1987-88  1988-89 1989-90 1990-91 1991-92 1992-93 ($1,0003 (Kill's/V.1

u/6 1 -C,7 ,67. J* 5V .t/

.592 3.592 3,592 3,592 3,592 3,592 3,592

-’22 1,200 1,284 1,374 1,470 1,543 1,68*

513 1,180 1,983 2,919

714 4,792 4.876 5.479 6.242 7.148 8.194 55,165 67.C

-208 -215

.506 4.577 4.876 5.479 6.242 7.148 8.194 54,215 65.8

J,2t7 3.317 3,62 % 3,HO tf/72 Vy-*

63-1 6S.8- 57%*

,668 4,668 4.668 4,668 4,668 4,668 4,668

,457 1,560 1.669 1,785 1,910 2,044 2,187

527 1.361
.125 6,228 6,337 6,453- 6,578 7.239 8,216 65,005 78.9
746 1,746 1,746 1,746 1,746 1,746 1,746
545 583 674 668 715 765 818 *
721 2,170 2.653 3,335 4,182 5,135 6,242
254 504 504 504
192 410 439 470
.012 4.499 5,023 6,195 7,557 8,589 9,780 55,364 67.2
<SS\O 3,17 i ’3(:5 J, *V' /CSV V,937 j s 7TW
J.V.5 S1? 59-1- 4.7.2. C 3
.457 5,217 5,690 6,088 6,514 6,971 7,450
381 639 898 898 898 898 898
355 577 827 885 947 1,014 1,084
160 546 1,095 1,718 2,466 3,397
193 6,593 7,961 8,966 10,077 11,349 12,637 74,756 90.8
Vffc V,4A» A5// 5.5-S? 5,8V* I, NS * g 5*7 2.C6 .52.6
/AT
'1.2 77.0 84.8 92.1 99.8 108.0 113.8 823.6(106) kWi Total

g engE 1 N, Cchy
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