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M EMORANDUWM

TO: Honorable Vic Fischer, Chairman
Senate State Affairs Committee

FROM: Milt Barker (A&
Fiscal Analyst

SUBJECT: SB 70

As requested by you, | have prepared the attached tables
which show:

1. the annual contributions to the Alaska Energy
Dividend Fund, 1in both actual and FY 1984
dollars (Table 1);

2_ the number of per capita grants those amounts
would fund, taking account of annual escalation
of grant amounts Tfor inflation though not
taking account of variation in grant amounts
for regional cost differences (Table 1);

3. state funding for Susitna under "Option D"
of the January 1983 Acres financing plan, in
both actual and FY 1984 dollars (Table 1);

4. the amount that would be available for capital
projects that have been proposed excluding
power projects (Table 11 and graph).

The attached Legislative Finance computer runs Jlabelled SB 70
show the entire fiscal picture for the State under SB 70

in both actual 1 .id FY 1984 dollars. It should be noted t/iat
under the assumptions used, general fund deficits would be
incurred iIn FY 1990 and all subsequent years even without wany
capital budget. Should these conditions prevail, it might

be difficult to maintain funding for the Alaska Energy
Dividend Program.
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Senator Vic Fischer -3- February 23, 1983
The effect of these two elements of intent would be that

the residential customer pays no charges for the capital cost
of a project if there 1is any grant money at all in the project.
Other customers would pay the entire charges for 1invested

funds (though nothing for grant Tfunis).

Assuming residential customers would have borne their pro-rata

share of capital charges in the absence of SB 70,3 SB 70 1in

this case would result iIn a 10.5" per kwh savings to residential
customers on their first 1, 00 kwh®s. With current average
monthly consumption in Sitka of 783 kwh per residential customer,
the average customer®s benefit would be $82 per month or $986

per year. Sitka has 2,480 residential customers and a popu-
lation of 8,221. Thus, the average benefit per person would be
$297 per year.

For commercial and industrial customers, there could be either

an increase or a decrease in rat.?* depending on the amount of
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Senator Vic Fischer -4- February 23, 1983

IT keeping commercial and residertial rates constant while
letting residential customers off the hook 1is the test, then
this example would argue for $2,000 per capita grants. of
course, one can be even more efficient by giving even smaller
grants, still letting residential customers off under Sec. 2
and hitting commercial and industrial users for the capital
costs. Or one could just pass a bill Tforbidding residential
charges for capital costs under any circumstances for the
first 1,000 kwh per month.

At the $5,000 per capital 1level, the Green Lake example
would suggest that 1individuals could receive more if the
grants were 1invested. They would then receive $500 at 10%.
At the $5,000 grant 1level 1in the Green Lake example much of
the benefit goes to reduce commercial and industrial rates
as shown above.

If the benefit under SB 70 is compared to the amount that
individuals would receive under the Permanent Fund dividend
program, +the SB 70 benefits would 1look more favorable because
individuals only receive 50% of the five year average income.
But that 1is a matter of policy; individuals could be given
the entire earnings off amounts deposited 1in the Permanent

Fund. The Ffull amount of earnings represents the opportunity
cost of using funds for other purposes, such as SB 70 grants.
Note too, that because of inflation-proofing, Permanent Fund

dividends 1increase over time 1iIn nominal terms while the
capital charges the electricity customer forgoes under SB 70
are a fTixed amount for the 1life of the project.

attachments

cc: Senator Halford



TABLE 1
ALASKA ENERGY DIVIDEND FUND (SB 70)

(6h) (2) ©) @ ©)
Annual Contribution State Funding Annual Contribution State Funding
to Energy Dividend Fund Thousands of for Susitna to Energy Dividend for Susitna
(50% of Permanent Fund Per Capita "Option D" Fund "Option D"
Income) ($ Millions) $5000 Grants ($ Millions) (Millions FY 84 %) (Millions FY 84 %)
Fiscal
/ear
1984 236 47 .2 236
1985 268 50.1 806.8 251 658.0
1986 304 53.1 413. 3 265 318.0
1987 342 55. 8 475. 3 079 345.0
1988 385 58.7 552:1 294 378.0
1989 430 61. 3 156.4 310 101.0
1990 480 64.0 - 320 -
1991 540 67.3 330 -
1992 590 68.7 - 340 -
1993 650 70.7 - 350 -
1994 700 71.2 - 360 -
1995 760 72.2 - 360 -=
1996 830 73.7 370 -
1997 890 73.9 - 370 -
1998 970 75.2 - 370 -
1999 1040 75.3 -- 3b0 -
2000 1120 75.9 - 380
10535 1114.3 .403.9 5565.0 1800.0
Notes: 1 & 4. From attached Legislative Finance computer runs Jlabelled "SB 70";
2j_ Col. 1 + (6 x 1.07N ) where N = Fiscal Year - 1984; grants increased 7%per annum
for inflation;
3 & 5. "Option D" from Susitna Hydroelectric Financing, Taskll: Financing Options,

Acres, January 1983; from Table 4 and Table 3 res; ~“tively; FY 83-85 summed
and shown as FY 85

PREPARED BY:
LEGISLATIVE FINANCE
2-22-83



FISCAL YEAR

Actual

FY

1985
1986
1987
1988
1989
1990
1991
1992
1993

1984

1985
1986

1987
1988
1989
1990
1991
1992
1993

Dollars

Total

Dollars

To tal

FUNDS AVAILABLE FOR CAPITAL
UNDER SB 70
(3 Millions)

@ ®@ ® ®
Funds Available for
Capital Projects Loan
General Program
Funds GO Bonds Total

546.
580.
415.
481 .
250 :

2272.

511.
507.
339
367 .
180.

1904.

0
0
0
0
0

0

0
0

.0

0
0

0

26.:. 0
73.0
95.0

33.0
87.0

550.0

546.0
880. 0
505. 0
606.0
250. 0

50.0
140. O

2977.0

511.0
769 .0
412.0
462.0
180.0

33.0

87.0

2454 . 0

300.0
300.0
300. O
300.0
300.0
300.0
300.0
300.0
300.0

2700.0

280.0
262.0
245 .0
229 .0
214.0
200. O
187.0
175.0
163.0

1955.0

PROJECTS

Appropriations

iVWSWS r

®) ®)
Governor-®s
Six Year Total
Capital Capital
Budget Projects
2035.0 2335.0
742 .9 1042.9
961.2 1261.2
1066.2 136 5,.2
? 300.0+
35,0.0+
? 300.0+
? 300.0+
1 300.0+
4805.3 7505 .3+
1901.9 2181.9
648.9 910.9
784. 7 1029.7
813.4 1042 .4
? 214.0+
? 200.0+
° 187.0+
? 175.0+
? 163.0+
4148 .9 6103.9+

PREPARED BY:

LEGISLATIVE FINANCE
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trom computer run Jlabelled "SB 70";

From Table 1, Susitna Hydroelectric Project, Task 11; Financing Options,

Acres, January 1983;

Assumes loan appropriations at roughly the Governor®"s FY 84 budget level,

$294.5 million;

Total of general fund capital projects (including voter approval) <contained
in Executive Budget, Book 2, Capital Budget and Six Year Capital Progranm,

FY 83, Jay Lammond, Governor; FY 85 amount 1is sum of FY 83-85
less amounts appropriated for capital and loans for FY 83 and
amount of capital projects proposed by Governor Sheffield for

FY 84 $ amounts are based on a 7% inflation factor: the Acres

amounts
less the
FY 84.

Susitna

numbers appear to be on a calendar year basis and are thus adjusted for

an extra 1/2 year.

PREPARED BY:
LEGISLATIVE FINANCE
2-22-83



00 110 MZ OHC ¢ HY

[l

FUNDS AVAILABLE FOR CAPITAL PROJECTS
UNDER SB 78

FUNDS AVAILABLE
CAPITAL PROJECTS FISCAL YEAR



"STATE OF ALASKA™"
LEGISLATIVE FINANCE WORKING DOCUMENT
BUDGET FORECASTING MODEL*

*** ACTUAL DOLLARS IN MILLIONS ***

JAN 83 DEPT OF REVENUE ESTIMATES
OPERATING BUDGET AT SPENDING*LIMIT

SPENDING LIMIT INCREASES 10% PER ANNUM

SURPLUS SPENT ON CAPITAL-mmmmmmmmmmmmmmmmmmmmo
INFLATION 7% PER ANNUM

DIVIDENDS GO TO ALASKA~ENERGY"DIVIDEND~FUND
PERMANENT FUND INFLATION-PROOFED

PERMANENT FUND EARNS“12%"PEB." ANNUM=-=-mmmmmmmmmmme o
GO BONDS PER ACRES JAN 83 SUSITNA FINANCING PLAN

PERMANENT SURPLUS PERM—  GENERAL REVENUE REQ
FISCAL TOTAL" "OPERATINGACAPITAL — debt 1 FUND TOTAL® —— Ok ANENT FUND FOR GF BAL
YEAR  REVENUE INTEREST REVENUE BUDGET BUDGET SERVICE DIVIDENDS  BUDGET  DEFICIT FUND END OF YEAR OF$ 0 MIL
1983 ] 3790 88
1984 2703" 370 - ADY2 1987 =70 167 23b 3151 -88 4321 0 0
1985 2775 389 3164 2185 846 164 268 3164 0 4892 0 0
1986 3029 " " 422 3451 ..... 2404 * 163 304 3451 U "5532% U . 0
1987 3112 456 3568 2644 415 166 342 3568 0 6222 0 0
1988 3456 ... 499" 3954 2909 481 "179 385 3954 U 6998 0 C
1989 3540 540 4080 3200 250 190 430 4080 00 7860 00 00
1990 3300 " "580"  "3870 "3520 00" ... "190 - 480 41%90 320 *8750"" 00 320 *
1991 3000 620 3620 3870 00 180 540 4580 -960 9630 00 960
1992 2890 670 * <<3560"-"  4260" <= <<00""  *160 "  <590" 5000 ~1440 " 10600~ 00-— 1440
1993 2700 740 3430 4680 00 160 650 5490 2050 11570 00 2050
1994 2610 810 *3420° "5150 = 00"" ™ 130 *" - 700 5990 <= -2560 12590" 00 #2560
1995 2520 880 3390 5670 0 130, 760 6560 -3170 13650 00 3170
1996 2380 "--mmm- 950" * 3330  "6240 00" - 830 ~ 7190 -3830 1 14/60"... OU = "3850...
1997 2440 1030 3470 6860 00 80 890 . 7830 _4360 15950 00 4360
1998 2510 1120 3630 7540 " ... 00 60 - 970 "8570 4940 17210" 00 4940
1999 2660 1210 3870 8300 00 40 1040 9380 5510 18570 00 5510
2000 2800 1310 4110 ~...9130"  “= 00 " 30 "1120" " 10280 6170 20040" m00 - 6170

TOTAL 48410 12590 61000---—-- 80550~ 3050 = 2300 10550 "96440" *=354*40* m"35350"
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FI1SCAL

YEAR

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

TOTAL

STATE OF ALASKA

LEGISLATIVE FINANCE WORKING DOCUMENT

BUDGET FORECASTING MODEL

**F*"FY*“1984 DOLLARS™IN MILLIONS****

JAN 83 DEPT OF REVENUE ESTIMATES

OPERATING BUDGET AT SPENDING LIMIT

SPENDING LIMIT INCREASES 10%"PER“ANNUM

SURPLUS SPENT ON CAPITAL

INFLATION 7% PER ANNUM

DIVIDENDS GO TO ALASKA ENERGY DIVIDEND FUND
PERMANENT FUND INFLATION-PROOFED

PERMANENT FUND EARNS 12% PER ANNUM

GO BONDS PER ACRES JAN 83"SUSITNA"™ FINANCING"PLAN*

PERMANENT
TOTAL OPERATING CAPITAL  DEBT FUND

REVENUE INTEREST REVENUE "BUDGET  "BUDGET"*SERVICE""DIVIDENDS
2703 370 3072 19P7 770 167 236
2594 364 " 2957 2042 m "Blr “154 - 251
2645 369 3014 2100 507 143 265
2540 * " U372 " " 2913" 21759 "339« 136" 2/9
2636 380 3017 2219 367 ____JAD 294
2520 390 2910«  2280- 180" 3i0
2200 380 2580 2350 00 130 320

1870 380 " ""2260 " 2410 -« 00~ 110« - »330...
1680 390 2070 2480 00 % 340

1470 400 ** "1870 "----2550" 00- = 350" "
1330 410 1740 2620 00 70 360
1190 420 1610 2690 00- 60 360
1060 420 1480 2770 00 60 370
1010 430 "1440 2850 00 30 " 370
970 430 1410 2930 00 20 370
960 440 1400 3010 00 10 380
950 440 1390 3090 00 10 380

30330 6800 37130 42520 2680 1350 558°__

TOTAL
BUDGET "

3161
2957
3014
2913*
3017
2910
2790
2850
2910
“2990"
3040
3120
3190
3250
3320
3400
3480

52320

SURPLUS
OR
DEFICIT

00
-210

-600
i -840
~—1i20...
-1300
-1500
-1710
-1810
-1920

-2000

-2090

-15190

PERM-
ANENT
FUND

3/yo
4321
4572
4832
5U/°¢;
5338
5610
5830
6010
6170

cc

6290"

6400

6490"

6560
6620
6670
6730
6790

GENERAL
FUND

END'OF“YEAROF $
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0 MIL
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ERICKSON & ASSOCIATES

Consultants in Economics and Public Policy
526 Main Street, Juneau, Alaska 99801

Telephone 907/586-3118
MEMORANDUM

February 24, 1983

To: Senate State Affairs Committee
From: Thomas Singer and Gregg Erickson
Subject: Interim Financing of Power Proje

The Tyee Loan

The Tyee Lake Hydro Project illustrates the risks to the
state inherent iIn the Alaska Power Authority"s (APA'Ss) present
financial independence. While the state has appropriated $82
million for Tyee project, the APA has borrowed $50 million more
— on Its om. This loan comes due In 19 months. At present there
iIs no clear indication of where the money will be found.

In i1ts agreement with lenders, the APA agreed to refinance,
by October 1, 1984, any portion of the loan then unpaid. The
APA"s stated intention iIs to sell revenue bonds secured through
power sales contracts with the electric utilities iIn Petersburg
and Wrangell.

So far, Petersburg and Wrangell have been reluctant to sign
such power sales contracts. The price at which power from the
project has been offered '®© them is much higher than the price
they now pay — or expect iIn the future to pay — for power from
fossil fuels, and their owmn small hydo facilities. Negotiations
between the APA and local utilities continue. Without ironclad
contracts committing the utilities to buy enough power at a price
sufficient to meet annua) debt payments, the bonds will be
virtually imposible to sellJ

If revenue bonds cannot be sold to refinance outstanding
debt by October 1, 1984, the lenders, by terms of the loan
agreement, have recourse to the "general assets™ of the APA.
Unfortunately, no one seems to know precisely what the term
""general assets' encompasses. It may be that "‘general assets"
Include unexpended appropriations received by APA or being held
in the state treasury for other projects. Or It may be that
funds appropriated but not yet disbursed from the treasury are
beyond the Ilenders reach, iIn which case the APA may have
virtually no "'general assets" apart from the uncompleted projects
around the state. This i1s an important legal point, which the
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ENDNOTES

1 Revenue bonds to repay the loan could be sold, notwithstanding
the lack of power sales contracts, If the state stepped forward
to backstop them. Double-barreled bonds (revenue bonds backed by
the full faith and credit of the state) or even cash payments to
consumers dedicated to their electric bi Is are examples of many
possible ways the state could secure the bonds. (For a fuller
discussion of the options see "'Lake Tyee Power Costs and Project
History: Research Request 83-39," House Research Agency, February
11, 1983.

A th)i rd party guarantee was used to secure the outstanding
$50 million loan. A major New York bank, the Bankers Trust
Company, agreed to stand behind the APA (for a fee) with a $0
million "Letter of Credit"’ to repay the loan iIf necessary.

2. The security, pledged equally to repay the loan, is (1) the
project and Its revenues, (2 any unspent portion of the short-
term loan, (3@ bond proceeds, (@) the full faith and credit of
the APA, and (B) "...the proceeds of any appropriation by the
State for the purpose of paying any Cost of the Project or
repaying the loan or Letter of Credit .

The loanagreement release, the APA from its obligation to
iIssue revenue bonds If It "...has deposited in the loan
repayment Fund an amount at least equal to the principal of the
Notes Outstand ing...plus... interest.”

3. The APA has borrowed additional funds - $35 million for
Swan Lake and $115 million for Terror Lake. Our understanding is
that power supply contracts which are not "“take or pay' have
been signed for these projects, allowing local consumers to
choose not to buy power If the price iIs unattractive.
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Attorney General will undoubtably investigate in due course.

Lenders, of course, are not likely t? be very interested in
taking over partialy completed hydro projects, particularly in
cases like these where the value of the power to be produced
falls so far short of the revenue needed to service the debt.
Their desire will doubtless be for the state to appropriate to
the APA additional funds to repay the loan. The state is in no
way legally obligated to do this, but it is clearly a possibility
that the APA and the lenders had in mind from the outset: Despite
the lack of legal claim on the state, the state is nevertheless
prominently mentioned ir, the loan agreement as a possible source
of repayment ™

If the legislature allows the APA to default on its Tyee

loan, the ability of the state and all of its political
subdivisions to borrow money would suffer. Alaska public sector
credit ratings would undoubtedly fall, making loans both harder

and more costly to obtain. Nevertheless, the option of allowing
the APA to sink or swim on its own should not be dismissed
without careful study.

A bailout of the APA by the legislature might be less
painful than default, but it certainly wouldn't be painless.
Increasingly scarce funds would be diverted from other uses.
Worse, the legislature would be giving notice to bankers,
contractors, and the APA that it is willing and able to come to
the rescue, even when not legally bound to do so.

Imp lications for the Susitna Project

These facts raise questions about legislative intent and
accountability. Did the legislature Intend that the APA obligate
its "general assets" (i.e. funds earmarked to other projects) to
proceed with Tyee? Did the legislature intend that unforseen
problems with the project be solved by simply dipping deeper Into
the state treasury? We don't know, but one thing does seem beyond
dispute: The legislature needs to understand and control large
financial trans&ciicris of the sort ilustrated by the Tyee example
because it and the state as a whole ultimately may have to be
responsible for them.

As legislators begin to consider the Susitna Project
involving billions; of dollars* It is even more essential that
they understand and assume responsibility for the APA  While
this independent public corporation does not yet have authority
to f-debt the state, as a practical matter its financial ~jtions
ha*e tremendous Impact on the state's financial condition.
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Answers to the Tfollowing questions should help the
legislature iIn its effort to gain understanding and control:

1. When the $50 million Tyee loan agreement was
negotiated, what did the financial advisors and Bankers
Trust Company understand the APA's "'general assets” to be?
How much of the APA"s roughly $200 mi H ion total outstanding
debt” 1is secured by their "general assets” and what is
covered by that term?

2. Did the financial advisors, Bankers Trust Company, and
the APA consider the state treasury to be the real security
for the Tyee loan? If s0, why?

3. What are the current prospects that long-term revenue
bonds for the project car be sold before the October 1, 18Y%
deadline? What is the APA planning to do if bonds cannot be
sold?

We may all hope that successful negotiation of contracts
for Tyee power will resolve the APA"s looming financial crisis.
Unfortunately, that will not resolve the underlying problem. The
APA - tlnues to operate Independently. If It is able to obtain
substartial "gereral assets'”, we can expect such iIndependence to
increase.

The state can undoubtedly cover a $0 million loan. It could
probably even handle problems with the entire $200 million debt
without catastrophic consequences. But the Susitna project
involves billions of dollars, and Is financially much more risky.
While the APA and Its advisors may feel that the public Interest
and the APA"s Interests are the same, we do not bellve that this
iIs always the case. If thr legislature Is going to be aboard for
the crash landing, perhu”s It ought to have some say iIn the
takeoff.



ALASKA STATE LEG

SENATE STATE AFFAIRS COMMITTEE POUCH V, JUNEAU 99811
SENATOR VIC FISCHER, CHAIRMAN (907) 465-4954
TO: Senate State Affairs Camri.ttee Msnbers

FROM: Cannittee Staff

The attached packet includes additional Susitna back-up and
testimony that was not received until after the hearings.



P.0.Box 100171

V. Anchorage, AK 99510
| ] . February 26, 1983 .
Senator Vic Fischer. VAR -
Members Senate State Affairs Committee
Pouch V e o - E-nm

Juneau, AK 99811

Dear Senator Fischer and members of the Committee»

I would like to express my concerns regarding the Susitna hydroelectric pro-
ject. There are several bills currently before the Senate State Affairs
Committee (i.e., SB68, SE69, SB70 and SB71) which are entirely premature

and inappropriate and which cannot reflect an objective, knowledgeable per-
spective on Alaska’s energy Tfuture. I would like to point out that 1) the
pfjject will be incredibly costly, £) the State cannot afford it, 3) demand
forecasts used by Acres in their cost analyses are no longer valid, andU)
alternative means of meeting Alaska®s future energy needs are not being
adequately addressed. The remainder of this letter focuses on costs.

The current $5*2 billion estimate can only be considered an arbitrary figure,

one which does not include finance charges, inflation adjustment or realistic
provision for cost overruns. An inflation adjustment alone will bring the

cost to $10 to $15 billion dollars. -The overrun factor will certainly bring -
the cost to far more than that. Keep in mind that the Watana dam would be

the largest earth filled dam built in the U.S., itwould be the first one

built Iin a sub-arctic environment, it would be in an"area of earthquake risk,

and there is a potential problem with flooding during construction. All of
these factors imply the need for new and sophisticated engineering methods

and techniques, -

There are parallel situations. The Tyee Lake project experience a cost over-
run of 200 percent, from $39 million to $120 million. IT that percentage were
applied to Susitna (usiug an inflation adjusted figure of $12.5 billion), the
final cost would be 3 billion dollars.

The Trans-Alaska Pipeline (TAPS) had several construction budgets, which were
developed at various stages of construction. The May 1977~ budget, which pre-
dicted a cost to completion of $U.088 billion, was developed at"a"point where
the"project"was significantly further along than Susitna is nowi after 5 years
of design studies, execution contractors had submitted their cost estimates,
haul road construction had begun, the federal "Agreement and Grant of Right-of
way Ffor TAPS®" including environmental "Stipulation™®™ had been granted, main-
line pipe and pumps had been purchased, labor agreements had been signed, and
the organization structure had been established. When completed, the pipeline
cost in excess of $7-9 billion, a 93% increase over the May 1977 budget.

Compare this to Susitna* feasibility studies are not complete, initial apnli-
caM.ons are just now being submitted to FERC, design has barely begun, labor
agreements have not been considered, no"materials have been purchased, there has
been no regulatory agency input (which could result in design changes), no
construction contractors have been put on contract, and environmental stipulations



have not been developed. Even if these,and other factors which are currently
unknown,were incorporated in the $5*2 billion figure, the final inflation
adjusted cost could conservatively reach the $20 to $30 billion range.

These figures, even the $5.2 billion, worry me, and they should worry you.
I don’t want to sacrifice other capital projects and other needs of Alaskans
for Susitna, and I don’t want to have to start paying state income taxes again.

Susit* . is a potential financial disaster and it is high time the legislature...;
got off the Susitna booster bandwaggon and.began looking at this project
objectively and responsibly.

Sincerely,

John Strasenburgh
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FROM: MARTIE/MATSU TO: JUNEAU INFORMATION
TARGET: L.JHL SUBJ: POM"S

(THE FOLLOWING WAS PREPARED AS TESTIMONY FOR THE SENATE STATE AFFAIRS TELECON-
FERENCE OK SUSITNA HYDROPOWER* THE PARTICIPANT WAS NOT ABLE TO GIVE IT.AT THAT
TIME)

TO: SENATORS KERTTULA ISCHERY RAY, STURGULEWSKI, ROIDEY AND KELLY)

FROM: CHUCK SMITH
BOX 1385
WASILLA 99687
PHONE: 376 2941

THE CONTINUOUS TESTIMONY ON SUSITNA OVER THE PAST FEW YEARS OBVIOUSLY BRINGS
SOME REPITION, HOWEVER CERTAIN BASICS MERIT COVERAGE. )

FOR EXAMPLE LOGIC TELLS US:
1. WE ARE RUNNING OUT OF POWER - SUSITNA PROVIDES IT
2* ENERGY COSTS MUST BE HELD DOWN — SUSITNA WILL DO THAT
3. EMPLOYMENT 1S NEEDED - SUSITNA WILL PROVIDE

OPPONENTS REPEATEDLY CALL FOR:
1. MORE STUDIES )
2* ALTERNATE SITES

THE SUSITNA DAM PROJECT HAS BEEN STUDIED BY THE NATIONS TOP SPECIALISTS, GOING
BACK TO THE THIRTIES.

HOPEFULLY THIS DAM PROJECT WILL NOT SUFFER THE SAME FATE AS THE PIPELINE WHERE
THE SAME DELAYING TACTICS WERE DEMANDED WITH THE END RESULT THAT THE PIPELINE
COSTS MORE THAN DOUBLED AND THE CONSTRUCTION"WAS DELAYEDD SOME THREE YEARS.

POLLS INDICATE THE HIGH MAJORITY OF OUR POPULATION REALIZE THE NEED FOR AND
SUPPORT THE CONSTRUCTION OF THE SUSITNA DAM.

A FEW-YEARS BACK WHEN U.S. SENATOR GRUENING WAS “PUSHING THE RAMPART DAM, THE
CONSERVATIONISTS WERE AGRESSIVELY IN OPPOSITION TO RAMPART AND PUSHED SUSITNA
AS THE ALTERNATIVE. NOW 1 SUGGEST WE DO EXACTLY AS THE CONSERVATIONISTS
SUGGESTED — LETS"S GET SUSITNA"BUILT PROMPTLY!

COMMENT BY CHUCK SMITH, 38 YEAR ALASKA RESIDENT.

COMMENT ON RELATED MATTER FROM MR. SMITH

I WOULD LIKE TO COMMEND THE GOVERNORSS APPOINTMENT OF BOB HUFFMAN OF FAIRBANKS
TO THE ALASKA POWER AUTHORITY BOARD.

BOB IS AN EXPERT ON POWER -TECHNOLOGY .
HIS EXPERTISE IS NEEDED ON THE BOARD.

HE IS A LIFELONG ALASKAN, A PIONEER WHO KNOWS THE DESIRES AND NEEDS OF
ALASKANS.

1
2
3
4. HE IS A FINE: FAMILY MAN OF IMPECCABLE INTEGRITY.
)
1

IT WOULD BE DIFFICULT TO FIND A PERSON BETTER PREPARED FOR THIS BOARD.
URGE YOUR ENDORSEMENT OF DOB HUFFMAN FOR THE APA BOARD.



Pouch Y, State Capitol
Juneau, Alaska 99811
(907) 465-3991

March 3, 1982

MEMORANDUM
TO: Representative Hugh Malone
FROM: Jack Kreinhei
Research Stal
RE: Comparison of Susitna and Natural Gas Power Costs

Research Request 83-32

You requested that we compare, Tfrom now through the year 2000, the
wholesale or busbar cost of power in Anchorage from:

-- Cook Inlet natural gas, as indicated by the recent En. tar gas
contraxts;

-- the Acres fossil fuel (thermal) base case in the Susitna feasi—
bility studies; and

-- the )Acres Susitna hydroelectric power cost projections (1994-
2000).

*Yourrequest also specified that the escalation rate for gas prices
was to be based on themost recent Department of Revenue petroleum
price forecast.

SUMMARY OF FINDINGS

A summary comparison of the three power cost scenarios 1is presented

in Table 1 onthe next page. This information is also 1illustrated
graphically in Figure 1. Given the assumptions and methodology outlined

in this memo, the following conclusions can be drawn from this com—
parison of power costs:

(1) Jf future oil prices correspond closely to the Department of
Revenue®s January forecast over the next 10-15 years, the
actual cost of power generation for the Anchorage utilities
may be about 38 percent less in 1994 than projected by Acres
(9 cents per KWH vs. 14.5 cents),, and about 50 percent less
than the Acres projection 1in 1996 (11 cents vs. 22 cents).

(2) This potential difference in thermal power costs would both
reduce the net economic benefits of the Susitna project and
increase the amount of State funding necessary to reduce the
price of Susitna power to marketable levels. About $600-700
million (1982 dollars) more in State funding, 1In addition to
the $1.8 billion projected by Acres, would be necessary to
lower the price of Susitna power to the level indicated by
this analysis.
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TABLE 1
SUMMARY POWER COST COMPARISON OF GAS-FIRED GENERATION,
ACRES THERMAL BASE CASE, AND SUSITNA HYDRO PROJECT
(Cents Per KWH - nominal dollars)
Susitna (Watana)
Enstar-Based Acres Therm.il
Gas-Fired Ba se Case Full Price with $1.8

Year Generation Coal-Gas Gas Unly Price Billion State Funding

1982 4.3 - 4.9 - --

1983 4.3 - 5.2 -- -

1984 4.2 -- 5.5 -

1985 4.0 - 5.9 --

1986 4.2 - 6.3 --

1987 4.7 - 6.6 -- --

1988 4.9 - 7.1 -- .-

1989 5.4 - 7.5 - -

1990 5.7 -- 8.0 -- -

1991 6.2 - 8.5 - -=

1992 6.6 -- 9.1 - --
Susitna 1993 7.8 14.0 10.4 - -
On-Line 1994 9.0 14.5 12.0 30.0 14.5
Oate 1995 9.6 15.0 13.1 30.0 14.5

1996 11.0 22.0 15.4 30.0 14.5

1997 11.8 23.0 17.4 30.0 14.5

1998 12.7 24.0 19.6 30.2 14.5

1999 13.7 25.5 22.1 30.5 14.5

2000 14.7 26.0 25.0 30.8 14.5

See detailed tables and text for explanation of assumptions and
methodology.
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(3) The gas prices in the new Enstar contracts are not signifi—
cantly different ~rom those estimated by Acres; it is the use
of the lower oil escalation forecasts of the Department of
Revenue which result in the lower power costs shown in Table 1
and Figure 1. However, even using Acres®™ own prices and
escalation rates, it appears that the short-term cost of
gas-fired generation could be substantially Jlower than the
cost of the coal-fired plants incorporated by Acres into the
thermal generation alternative, as shown in Table 1.

(4) The Enstar power costs in Table 1 do not take into account the
much lower cost of gas from older Beluga field contracts held
by the Chugach Electric Association. There appears to be
some controversy over whether these gas supplies will extend
beyond 1993, when Susitna is scheduled to come on-line if

constructed. Battelle®s gas analysis indicates that these
low-cost gas supplies could supo”y over 50 percent of Chugach's
fuel requirements through 1995. If so, the cost of power under

both Acres price assumptions and this analysis could be 2-3
cents per KWH lower than shown in Table 1.

(5) Finally, a thorough review and expansion of the Acres thermal
cost analysis would appear to be warranted to address the fac—
tors mentioned above, and to ensure that the thermal costs
are based on the most likely generation scenario. Such a
review Is necessary both to be more certain of the amount of
State funding necessary for the project, and to have realistic
power cost information for power sales negotiations with
Rail belt utilities.

ENSTAR CONTRACT TERMS

The gas purchase contracts which Enstar recently signed with Shell and
Marathon provide a base price of $2.32 per thousand cubic feet (MCF).
In order to determine the net price to electric utilities, three other
charges must be added. These charges are the State severance tax
of $0.23 per MCF (10 percent), a premium deliverability charge of
$0.35 per MCF, and a pipeline transportation charge, estimated by Dale
Teel of Enstar at about $0.30 per MCF. The premium deliverability
charge is assumed 1in this memo to take effect in 1986. The pipeline
transportation charge is assumed to apply to Anchorage Municipal Light
and Power, but only partially to the Chugach Electric Association, as
Chugach 1is likely to continue to generate most of 1its electricity at
its Beluga rower plant.
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Future gas prices under the Enstar contracts are linked to changes
in the price of Tesoro fuel oil. Thus, Enstar gas prices will rise or
fall proportionately to changes 1in Tesoro oil prices. You have speci—
fied that we base our calculations of future gas prices on world oil

price forecasts of the Division of Petroleum Revenue. Although Tesoro
fuel oil prices should track world oil prices fairly closely, there
may be some variance due to market conditions and other factors.

Table 2 shows the year-to-year percentage changes in oil prices forecast
by the Division of Petroleum Revenue and the corresponding Enstar gas
prices through the year 2000. As you know, there are a wide range of
oil price forecasts and considerable uncertainty exists over future
prices.

It is 1important to emphasize that although the new Enstar contracts
have provided a good reference point for Cook Inlet gas prices, there
are still several major uncertainties affecting future gas prices and
the cost of thermal power generation, including: (1) future trends 1in
oil price escalation or deescalation; (2) the potentialformelding
or confining lower cost gas supplies under "old" contracts with higher
cost, g s under new contracts; (3) the amount of unproven reserves which
may be Drought 1into production; and (4) the gas prices which may be
obtain d by the Chugach Electric Asso>- wsion under new supply contracts.

THE AC IS THERMAL COST ANALYSIS

The published Acres reports do not contain sufficient documentation
to determine the individual power costs of the different thermal
generation sources which are 1included 1in Acres®™ base plan, primarily
natural gas and coal, with some hydroelectric and oil-fired generation.
In addition, Acres® explanation of escalation 1in gas prices is very
confusing. In the text of several reports, Acres states that gas prices
were escalated at a real rate of 2.5 percent annually from 1982 to 2000,
from a 1982 base value of $3.00 per thousand cubic feet (MCF). However,
in the detailed tables, Acres shows a 1993 price (in 82 dollars) of
$3.03 per MCF, with real escalation of 4 percent annually from 1993 to
1995, and 8 percent annually from 1995 to 2000. The gas prices shown in
Table 3.8 of the Task 6 report are used in this analysis.

Acres did not estimate thermal fuel costs before 1994, which would be
the first full year of operation for the Watana dam under current
schedules. Therefore, the Acres power costs shown 1in tables 1 ajid 3
from 1982 to 1993 are estimates based on the Acres gas costs and on
generation cost data provided by the Chugach Electric Association.
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TABLE 2
PROJECTED COOK INLET GAS PRICES UNDER ENSTAR CONTRACT TERMS
Weighted Average price for Chugach Electric
and Municipal Light and Power
(Nominal dollars per MCF)
Pipeline
Premium Transmission Total Price
Base Severance Deliverability Sub-Total Charge With Trans.
Year Price Tax Charge Gas Price (Prorated) Charge
1982-3 $2.32 $0.06 T $2.38 $0.14 $2.52
1984 2.05 .05 2.10 .15 2.35
1985 1.93 .05 .- 1.98 .16 2.14
1986 2.00 .05 --- 2.05 .18 2.23
1987 2.05 .05 $0.31 2.41 .19 2.60
1988 2.15 .05 .32 2.52 .20 2.72
1989 2.39 .06 .36 2.81 .22 3.03
1990 2.59 .07 .39 3.05 .23 3.28
1991 2.82 .08 .43 3.33 .25 3.58
1992 3.06 .09 .46 3.61 .26 3.87
1993 3.34 .10 .50 3.94 .28 4.22
1994 3.64 A1 .55 4.30 .30 4.60
1995 - 3.96 .12 .60 4.68 .32 5.00
1996 4.33 .13 .65 5.11 .35 5.46
1997 4.74 .14 .71 5.59 .37 5.96
1998 5.18 .16 .78 6.12 .40 6.52
1999 5.70 .17 .86 6.73 .42 7.15
2000 6.21 .19 .94 7.34 .45 7.79

ASSUMPTIONS:

1. Gas price (de)escalation rate based on Division of Petroleum Revenue oil
price forecast, January 1983. This vrate also applies to the adjustment of
the premium deliverability charge.

2. Inflation rate 1is 7 percent per year (consistent with Acres Susitna study).

3. Severance tax is 6 cents per MCF (Source: Dale Teel of Enstar, through Alaska
power Authority), adjusted for changes in base gas price.

4. Pipeline transmission charge 1is estimated at $.30 cents by Mr. Teel. This
figure is adjusted downward to reflect the assumption that only Municipal
Light and Power will pay the full 30 cent charge, while Chugach will obtain
additional gas supplies from the Beluga gas field for 1its power plant at
that location, with no pipeline charge on that gas. Chugach 1is assumed to pay
the pipeline charge on the 20 percent of 1its gas which 1is purchased from
Enstar for 1its non-Beluga generators. The Chugach/AML&P ratio of power
production is about 65/35. Thus, [.65 x (.2 x 30 cents)] + (-35 x 30 cents)
= 14.4 cents weighted average pipeline charge.
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TABLE 2 ASSUMPTIONS (Continued)

5. The base gas prices in column 1 of Table 2 are adjusted for year to
year percentage changes in the Division of Petroleum Revenue oil
price forecast. These percentage changes are shown below.

DIVISION OF PETROLEUM REVENUE OIL PRICE FORECAST
(Nominal Dollars)

Percentage Increase or Decrease
Fiscal Year in End-Year Prices
1983 - 11.4 %
1984 -
1985 +
1986
1987
1988 11.
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

© ©O© O O© O © OV VW OF W WwOo B+
OO WoOPRrRPRPRPFP OONNOOGWOGIO MEFE D

Source: Charles Logsdon, Division of Petroleum Revenue, based on
January 83 mean forecast. Figures converted from real to
nominal dollars based on PetRev inflation projections.
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In their thermal cost analysis, Acres assumed that 600 megawatts (MW)
of coal-fired generation would be added in 1993, 1994, and 1996 to meet,
baseload power demand in the Rail belt. Acres did not assume gas supplies
to be limited; rather, the choice of coal generation over gas was made
on the basis of power cost alone. As shown in Table 1, the combined
coal and gas generation case used by Acres appears to be significantly
more expensive from 1993 to 2000 than the cost of generation entirely
from natural gas.

The reason for this apparent discrepancy is that the choice of coal
generation was made on a life cycle cost basis. Thus, although coal
generation would be more expensive than gas before 2000, the higher
cost of gas generation 1in later years would make gas the more costly
alternative over the 30-year |life of the generating plants. This
approach 1is generally a sound one, but raises the possibility that
thermal power costs would be lower than projected by Acres if Anchorage
utilities rely on gas generation vrather than coal. This continued
reliance on gar could occur if the Beluga field is not developed for
the export market or if the utilities simply prefer the lower initial
cost of gas generation over the high capital costs and long-run savings
of coal plants.

GAS-FIRED GENERATION COSTS

In addition to gas price forecasts, the calculation of projected power
costs required estimates of operation and maintenance costs and debt
service costs for existing and new gas generation plants. Mr. Tom
Kolasinski, production manager for Chugach, provided these costs for
1982 for the Chugach system (the costs are footnoted 1in Table 3).
Acres did not explain to what extent, if at all, actual generation
costs for Railbelt utilities were used in their analysis. Therefore,
these figures may be somewhat lower than those used by Acres. However,
these actual costs, adjusted for inflation and capacity additions, are
the best measure of the future ccst of thermal power against which
Susitna must compete.

Table 3 shows the projected power costs under the Acres thermal genera—
tion analysis and under the Enstar contract terms, with the Enstar
gas prices determined under the oil price forecast in Table 2. Two
costs are shown under the Acres thermal case. The "coal-gas™ figures
represent the thermal costs presented by Acres, while the "gas™ case
shows the estimated cost of power under continued gas generation, using
Acres®™ gas prices.

Gas generation costs under the Enstar case and the Acres gas case are
based on the addition of new gas generation capacity in 1993, 1994, and
1996. The capital and operating costs of this ->ew capacity are based on
Acres data, adjusted for inflation and real escalation, as explained in
the footnotes to the table.
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TABLE 3
PROJECTED BUSBAR POWER COSTS UNDER ACRES THERMAL GENERATION
ANALYSIS AND UNDER ENSTAR GAS CONTRACT TERMS
(Cents per KWH -- Nominal dollars)
Gas Turbine ACRES Total
Operation, ACRES Gas Thermal ENSTAR Gas
Maintenance, and Cost Per KWH Power Cost Cost Per KWH ENSTAR Total
Debt Service Costs* Generated™ Gas-Coal (Gas)™ Generated” Power Cost?

1982 1.21 3.66 4.87 3.07 4.28

1983 1.27 3.92 5.19 3.07 4.34

1984 1.32 4.19 - 5.51 2.87 4.19

1985 1.38 4.48 5.86 2.61 3.99

1986 1.45 4.80 -- 6.25 2.72 4.17

1987 1.51 5.13 6.64 3.17 4.68

1988 1.58 5.49 -- 7.07 3.32 4.90

1989 1.65 5.88 - 7.53 3.70 5.35

1990 1.73 6.29 -- 8.02 4.00 5.73

1991 1.81 6.73 - 8.54 4._37 6.18

1992 1.89 7.20 -- 5.09 4.72 6.61
Susitna 1993 (2.69) (7.66) 14.0 (10.35) 5.15 7.84
On-Line 1994 (3.37) (8.63) 14.5 (12.00) 5.61 8.98
Date 1995 (3.52) (9.59) 15.0 (13.11) 6.10 9.62

1996 (4.36) (11.08) 22.0 (15.44) 6.66 11.02

1997 (4.56) (12.81) 23.0 (17.37) 7.27 11.83

1998 4.77) (14.80) 24.0 (19.57) 7.95 12.72

1999 (4.99) 17.10) 25.5 (22.09) 8.72 13.71

2000 (5.21) (19.76) 26.0 (24.97) 9.50 14.71

1 Based on 1982 Chugach data provided by Mr. Tom Kolasinski, Production

Manager for Chugach (personal communication - 3/1/83). Total Dbusbar
cost = 1.76 cents/KWH; O0&M = 0.56 cents/KWH; debt service, depreciation,
etc. = .65 cent;:/KWH; fuel = .55 cents/KWH. O0&M cost escalated at real

rate of 2 percent/year plus 7 percent inflation; debt service costs
assumed fixed through 1992.

It is assumed that 140 MW of gas-fired turbines are added by Chugach each
year in 1993, 1994, and 1996, with 70 MW assumed to be added by ML&P in
accordance with current power production vratios. This 210 MW added in
each of the threii years approximates the 200 MW of coal-fired generation
assumed by Acre;; to be added 1in 1993, 1994, and 1996. The calculation
of 0&M and debt service costs from 1993 to 2000 is based on a weighted
average of these costs for "old" existing generation units and the costs
for the new generating units.

Acres tables 3.~ and 3.6 in the Task 6 report indicate that total Cluigach
capacity in 1992! will be about 435 MW. The additional 140 MW added by
Chugach in 1993, 1994, and 1996 is weighted against this existing capacity.

0
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FOOTNOTES TO TABLE 3 (Continued)

1 (continued). The cost of new generation capacity 1is based on Acres
Table 6.6 in Volume 1 of the feasibility report, with a capital cost
per KW (82 dollars) of $636, 0&W costs as stated in the table, and
10 percent interest, with 1.1- debt service coverage. The 1982 costs
are increased by 2 percent real escalation and 7 percent inflation.
Under these assumptions, the 0&M and debt service costs of new genera—
tion would be 4.69 cents/KWH 1in 1993, 5.12 cents/KWH 1in 1994, and
6.1 cents/ KWH in 1996.

2 Assumes a simple cycle gas “turbine heat rate of 12,200 BTU/KWH, as

per ACRES Table 6.6", Volume 1 of the Susitna Feasibility Report.
(Thus, $3.00 per MCF gas = 3.66 cents/KWH busbar gas cost).
Acres gas prices based on $3.00 per MCF in 1932, inflated at 7 percent
annually through 1992 (0 percent vreal inflation), 3.9 percent real
escalation 1993-1995, 8.0 percent real escalation 1996-2000 (Source:
Acres Task 6 Close-Out Report, Table 3.8, April, 1982). Figures in
parentheses indicate that these numbers were used to estimate Acres
gas generation costs after 1992.

3 Acres did not estimate thermal prices before 1994, because Susitna
would not be in full operation until this time. The Acres thermal
cost estimates begin in 1994 at 14.5 cents/KWH under the "Gas-Coal™
column in Table Y (I extrapolated to 1993 at 14.0 cents/KWH). As
noted above, Acres assumed coal plants would meet the need for addi—
tional base-load generation capacity. The "Gas" column in parentheses
shows the estimated power costs if all new generation were gas-fired,
based on the Acres gas price assumptions. Acres did not separate
the cost of coal and gas generation in published reports; it is also
not clear to what extent existing generation costs were considered.
Therefore, the Acres gas generation cost figures could differ con—
siderably from these estimates.

4 Enstar gas cost from Table 2, adjusted for 12,200 BTU/KWH heat rate.
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EFFECT OF OTHER GAS CONTRACTS

Both the Chugach Electric Association and Enstar have existing gas
purchase contracts at much lower prices than the new contracts obtained
by Enstar from Shell and Marathon Oil Co. Although gas supplies under
the older Enstar contracts are expected to be depleted by 1990, the
Chugach contracts may last through 1995. It is difficult to project
the life of gas supplies under these older contracts, because it depends
largely on the provisions of any new contracts which may be obtained by
Chugach. Because of this uncertainty, 1 did not include this low-cost
gas in any of the tables in this memo, but it 1is important for the
Power Authority and its consultants to address the possible effect of
this low-cost gas on the marketability of Susitna power.

Battelle"s gas analysis indicated that the existing Chugach contracts
could supply over 50 percent of Chugach®"s gas requirements through 1995
(see Battelle"s Table 2.8, attached). |If this occurs, Chugach®"s average
gas cost could be about half of the cost under the Enstar contracts.
This lower cost gas could reduce power costs by 2-3 cents per KWH 1in
the 1993-1995 period.

I hope this information 1is useful. If you have any questions or would
like additional research, please let us know.



TABLE 2.8. Estimated Natural Gas Acquisition Cost for Chugach Electric
Association Without Pacific Alaska LNG Plant, 1982 S's,

0% Inflation

_— Alaska supplenental Gas Weighted
Year BofAYr  SAKCF BCF/YY SAVCF BCFAYr  SAcfa) — BcF SAKCF
1980 17.76 0.27 3.9 f3.989)@) 1% Q0H) - - 2171 0.46
198 18.66 0.26 4.15 (4.65) 1.2 (@ 20) - - 2.8 0.45
19% 19.00 027 4.3 1.33 - — 23.9%5 0.46
1988 2057 027 4.57 131 - - 25.14  0.46
194 21.63 027 4.8 1.2 — — 26.43 0.46
195 21.0 0.27 5.04 13 - - 26.94  0.51
196 219 028 9.17 1.0 0.4  1.62Q) 27.48 054
1987 21.90 0.28 5.31 1.4 101 1.84@) 8.2 066
1988 21.90 0.3 5.45 1.9 1.2 1.95@) 28.97 0.70
199 21.90 0.3 5.6 2.16 2.5  2.16@) 2.75 0.78
190 21.90 0.2 5.75 2.41 2.8 2.41@) 0.54 0.9
191 21.90 0. 6.04 4.01 48 4.0 P78 1.5
92 2190 0.3% 6.35 4.10 520 4.10£A6"far .45 1.66
198 21.90 0.34 7/Af6rmttin(  4.18 7.63  4.18 %20 1.87
194 21.00 0.36 /01 dollort 4.27 9.13 427 B/.4 2
196 21.90 0.38 7.36 4.37 1071 4.37 0.97 2171
9% 0 _ 7.48 4.46 N0 446 4.57 4.46
1997 0 - 7.58 4.5 B665 456 B.23 4.5
198 0 — 7.0 4.63 3727 4.68 4.9 4.68
199 0 - 7.79 4.79 B/.97 478 4676  4.78
2000 0 7.8 4.91 4075 49 48.63 4.91

@ The minimum price available fipm AGAS er Beluga Field procducers, assured to be about
equal.
G Ites iIn parentheses are actual percent *rd quantities for 1980 and 1981.

Souf&z: Mrreue vousMem.

2.26



Department Of Energy

Alaska Power Acministration
P_0. Box 50
Juneau, Alaska 99802 March 2 1983

FOR SENATE STATE AFFAIRS COMMITTEE
HOUSE STATE AFFAIRS COMMITTEE
THIRTEENTH ALASKA LEGISLATURE

I had opportunity to listen to presentations at the Committee hearings
on March 1, and wanted to offer some personal observations on the WPPSS
experiences and natural gas pricing issues.

1. WPPSS

Ms. Titmuss* presentation was excellent, and the following notes are
intended only as additional information.

WPPSS initiated its nuclear program at £ time in history when the

nuclear outlook was exceptionally rosy. Cost experience in the industry
up to that time was exceptionally good and most were forecast ,g incredibly
low cost power from nuclear over the long term. Some have said that the

low cost was partly due to government and Industry subsidies of the
first generation of nuclear plants.

WPPSS attempted to implement its program during a time of: rapid evolution
of the nuclear regulatory function; rapid escalation of costs for nuclear
facilities; unprecedented inflation; and unprecedented costs for borrowing
money .

The situation was complicated by poor performance in the PNW econony,
tfhich is quite well documented in various sources. A large part of the
reduction in estimates of power requirements is directly related to
recession or near depression-level economy.

These factors would have meant long delays of completion for projects
and high ip reases in costs even if management was rba very best.

It could well be that the largest problem for WPPSS was its failure to
scale back its program, early on, when it encountered the above problems.

My point is, the initial assumptions of the 1960"s under which the
hydro-thermal program was initiated were probably pretty good. However,
hindsight shows WPPSS wasn®"t able to make the necessary adjustments over
the years as the conditions changed.



Many other power entities went into the 1970"s with similarly ambitious
construction programs. Most underwent some rather painful adjustments
to the new realities, but most were able to make the necessary adjustments.

In relating the WPPSS experience to Alaska, it may be useful to also
explore how some of the other power companies handled the adjustment
period« It would also seem important to maintain some sort of distinction
between the nuclear and water power technologies.

The WPPSS experience occurred during a period of rapid evolution of
nuclear generation techology— particularly on the design criteria
necessary to minimize risk to failure. That situation carries with it a
high risk of cost increases and delay. There just should not be com-
parable risks to the hydroelectric projects which involve very matun
technologies.

2. GAS PRICING

These are just a few thoughts based on the history of natural gas pricing
assumptions in Alaska.

Generally, the period 1960-1973 was one in which most people assumed
that Cook Inlet gas would be available at very low cost: to meet con-
ceivable instate needs, including electric power. Many studies assumed
a future price to the year 2000 of 15 cents per million Btu.

Direct results of this gas assumption that 1 can recall include:

Conversion of coal-fired plants (utility and military) 1in the
Anchorage area to gas and closure of the Matanuska coal mining operations.

Cancellation of the Central Alaska Power Pool (CAPP) plans to
interconnect Anchorage and Fairbanks with power to come from coal-fired
plants at Sutton and Healy (GVEA did complete the northern part of this
system).

Deferral of construction start on Bradley Lake in 1964 at a time
when power cos. was estimated at 11 mills per kWh,

Lack of interest in pursuing Susitna. (Susitna originally proposed
for authorization in 1960.)

I can recall specifically that the 15-cent gas assumption was used in
the 1969 FPC Alaska Power Survey and 1971 Corp3 of Engineers final
report on Rampart.

There was really not much significant work on alternative power plans
(other than natural gas) for Cook Inlet power systems between 1962 and
1973.



Thus the key theme of the "history"™ is that everyone was way off base on
the gas price issue up to about 10 years ago, with the apparent result
of foreclosing a series of important alternatives that probably would
have been constructed if there had been a better understanding of future
gas prices.

Obviously, it doesn®"t do much good now to second-guess the decisions of
the "60’s. However, it is important to use the historical perspective
as a guide to the decisions next to come.

In that light, while 1 give a great deal of credit to people like
Ericksen and Gorsuch for advocating their beliefs that future oil and
gas prices will be much lower than assv.ued in most of the recent studies,
1 suggest there 1is high likelihoodthat their most recent gas pricing
estimates are way too low.

The potential for error based on pricing assumptions is immense. One
example is Prudhoe Bay. Up thru the final debates on permitting con-
struction of the Trans Alaska pipeline, many eminent economists were
convinced the wellhead value at Prudhoe was either zero or negative.
Those people were off by at least $200 billion.

Ti... biggest potential for e::ror would be to shelve all the alternatives
based on the latest trend in. world oil prices. In that regard, it makes
a lot of sense to proceed with those actions on Susitna which would put
the State in a position to build the project if and when the decision to
build is made.

3. RECAP
The above notes are offered as personal views.
1"d like to add that the periodic, careful review of major programs,
such as your Committees are now doing, must be one of the very good ways

of assuring best possible results and avoiding unpleasant consequences.

1"d like to compliment the Committees and your staff for the thoroughness
of their reviews.

Sincerely,

Robert J, Cross
Administrator
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Mr. Chairman, |1 want to thank you and the members of the
Senate State Affairs Committee for holding this hearing on the op-
erations of the Alaska Power Authority, and particularly for this
opportunity to share with you some of my experiences and obser-
vations. As many of you know, 1 spent the years from December 1974
uttil December 1982 as Governor Jay Hammond®s Commissioner of
Environmental Conservation. During the firal two years of my tenure,
I was one of the three cabinet members appoi ted by the Governor to
serve on the Board of Directors of the Alaska Power Authority. Upon
my appointment I was selected by the Board to be its Vice-Chairman.
Because of the structure of the Alaska Power Authority, | was also
closely involved in development of policy at the Governor®s lewel, and
in negotiations over the firal cepital and operating budgets of the

Authority.

The Alaska Power Authority IS a unique institution in Alaskan

politics and a phenomenon which has littde parallel in other states.



When it was initially conceived in 1976 by act of the legislature
(chapter 156 SL.A 1976), its purpose was to conduct feasibility studies
and develop large power projects, in the main using revenue bonds.
As a result, it was envisioned as a more-or-less autonomous entity,
not unlike the Alaska State Housing Authority. It could engage in
tax-exempt bond sales, and, because it had a state-wide base of
operations, could provide large blocks of electric power from a single
project to many local utilities. In this way, economies of scale could
provide energy to the ultimate consumer at the lowest possible cost.
Because it was initially invisioned to use revenue bonds to build
projects, market forces and the Authority's own operating procedures
mandated that the projects would not be constructed unless power
sales would be at prices competitive with alternatives, particularly

thermal generation.

The other advantage which the Alaska Power Authority was
thought to have as a result ofits quasi-independent existence was a
form of isolation fromthe political whims of the moment. Because its
commitments and goals were long range in nature, and because it was
potentially dealing in vary large sums of money, it seemed important
that the Authority's decision-making process be as divorced as possi-
ble from the everyday scramble that politics requires of normal op-

erations of the Executive branch of government.

However, when the famous Alaskan windfall of oil money arrived,

many of the controls placed on the Power Authority disappeared. Now



that the state could put large sums of general fund money into power
projects, they did not have to pass the scrutiny of the market place,
and did not have to generate power at competitive prices, for it was
thought that any difference between cost of power from APA projects,
and that from alternatives, would be simply paid by the state. Enact-
ment of the Power Cost Assistance Program reinforced this idea that

we could have our cake, eat it too, and be paid for it in the bargain.

Its not particularly surprising, even in the real world of no free
lunches, that if someone else, in this case the State, pays most of
your electric bill, that your bill will be lower, and that you might be
enthusiastic about a new power project. Despite what some might
contend, there was absolutely no attempt by the APA or its subcon-
tractors to hide the fact that a major portion of everyone's power bill
would be paid by the state, although perhaps to language used to
express this phenomenon was a bit cryptic. Last Spring, for example,
the Alaska Power Authority staff and its Susitna feasibility study
consultant, Acres American, held public meetings around-the State,
including one here in Juneau, describing the results of its study. In
a nice color graphic, Acres described an "Inflationary Financing
Deficit" that might be otherwise known as a State subsidy. This
proposal simply stated that, in order to be competitive with alterna-
tive thermal sources of electricity, Susitna's power would have to be
sold at somewhat less than one-half of its cost of production for at
least the first eight years of its life. Further, although the project
might eventually produce electricity at a cost considerably less than

that of thermal options, there were simply no plans to ever charge a



wholesale price for Susitna power that was equal to or greater than
the cost to produce it. Mr. Chairman, we've heard a lot of talk about
cheap and abundant electricity coming from hydropower in Alaska
and, sure, it would be abundant and sure, if the someone else pays
the bill, it might even be considered inexpensive to the consumer.
But, if there are no more cost increases in Susitna, and inflation
remains relatively low, and the State puts 2.3 billion 1982 dollars ir.to
the project, the consumer price of electricity in Anchorage and Fair-
banks in 1994 will be somewhat on the order of 24 cents per Kkilo-
watt-hour. My understanding is that this is about twice what consum-
ers in Fairbanks are paying today, and 4-5 times what the costs are
in Anchorage. | wonder if the consumer is going to think of these
prices as "cheap." Other power projects have similar problems, as we

all know from the Tyee experience.

Simply put, Mr. Chairman, the problems associated with the
Alaska Power Authority are not, by anc!l large, environmental prob-
lems, or problems associated with the historic growth/no growth issue
in Alaska, they are basically economic in nature. It is my belief, anc
I so stated when | was on the Power Authority Board, that there are
not major environmental or construc.tibility problems associated with
the Susitna Hydropower project, the problems are economic and
financing. The same can be said for most of the rest of the projects
on the drawing boards of the Authority. The fact that there are
serious, and perhaps fatal, problems with these projects can, in my
opinion, be blamed on three major influences: political, institutional

and procedural.



As the size of APA projects increased, and as more and more
State dollars went into them, the Alaska Power Authority increasingly
became a political entity of its own, with its own constituency. A
large number A Alaskans became convinced that, through APA proj-
ects such as Susitna, economic boomtimes would come back, electric-
ity would be plentiful and too cheap to meter, and that everyone
could have a high-paying job. APA did not particularly discourage
this delusion, because it was readily translatable into support before
the Legislature for capital and operating budgets, as well as any new

legislation that it might want.

Added to this was the fact that the Power Authority was rapidly
being involved in power projects of sjme form in almost every commu-
nity in the State. Part of the political success of the Authority is
that it has something going in everyone's district, thereby assuring
continual success for its funding. As a result, much of the criticism
which might be expected for development projects of the magnitude of
those the Authority sponsors was simply not forthcoming. At the time
initial construction began on the Tyco Hydropower project, virtually
no objection to surfaced, even though it was general knowledge
that the project's cost was well over the original cost estimate, and
that electric power from the project might not economically compete

with alternative thermal power such as diesel or gas turbine.

The institutional problems are virtually guarante3d by the struc-
tures in the present Statues. Theoretically, the Authority is governed

by a Board of Directors, who hires the Executive Director, who is in



turn, responsible for hiring and supervising additional staff, and for
carrying out the duties of the Authority as directed by the Board.
The Board of Directors is responsible to the Goverr. some as his
lay appointees, and some as members of his Cabinet and staff. In
either case, the individual Board members have neither the talent nor
the time to understand comprehensively the complex technical and
policy issues before them. Nor does the format for Board meetings, a
public setting often surrounded by vociferous proponents and oppo-
nents of individual projects, lend itself to the reasoned debate which
is required if the hundreds of millions of State dollars intrusted to
APA are to be cared for properly.The Board must rely almost exclu-
sively r.n its staff for the information it receives, and for recommend-
ing actions to be taken. It simply cannot generally lend its own
creativity and initiative to the APA decision process. If individual
Board members want to make changes in the Authority operations, or
to have a major influence on the decisions made, they must develop
the information ther. selves, with their own resources. This is simply
not possible in a meaningful sense; it would not be practical for the
Board to attempt an independent feasiMity study for the Susitna
project, or for tl. whole board to even read the entire report pre-
pared by Acres. . <s is not to say that the staff doesn't do a good
job of preparing material for the Board, it is simply to say that the
task put before the Board is such that it serves as more of a public

forum than it does as a decision-making entity.

Of course, the structure of the Alaska Power Authority is just

one of the institutional difficulties that must be surmounted if the



Authority is to fulfill its mission. The Authority is only a part of
Alaska's program for formulating and implementing energy policy. Also
involved are the Division of Energy and Power Development, various
entities in the Governor's Office, particularly what is now the Office
of Management and Budget, the Department of Community and Region-
al Affairs, the Department ¢ Natural Resources and the Departmént
of Transportation and Public Facilities, among others. There is no
mechanism for coordinating decisions made by these agencies so that
conflicts are prevented. For ermple, APA is now engaged in condem-
nation proceedings, at substantial expense to the state, for the
Fairbanks-Anchorage Intertie right of way. Some of these lands were
only recently conveyed by the Department of Natural Resources to
private landowners. It would certainly have been preferable to plan
the Intertie and the land disposal together, to minimize ultimate
project costs and local land use conflicts.

The unnecessary duplication ofiefforts over electric power
demand projections is a further example. Virtually every major APA
funded project must develop some projection of the demand for its
power.The Division of Energy and Power Development has the respon-
sibility for developing a state energy plan, which also entails long
range power demand projections. Last year, Battcne Pacific Northwest
Laboratories was contracted by the Office of the Governor to develop
an analysis of long range power generation alternatives for the rail-
belt, and, as a result, a set of electric power demand futures. All of
these efforts were very costly and, ’''hough there was a mandate for

a great degree of coordination betwee them, the result was still



largely a set of projections which are generally recognized as unac-
ceptable to the State. One of the last actions the Power Authority
Board took while | was a member was to have its look into a process
by which an annual, independent, forecast of demand could be made.
Although theoretically this is the job of the Division of Energy and
Power Development, we did not, as a Board, have confidence the
Division could perform such an analysis with the degree of precision
necessary for us to make our decisions. Of course, conflicts and
overlap occur with other agencies as well, thus confusing the issue

still more.

As | mentioned, the third problem area facing the Power Author-
ity is procedural. Key in this is the fact that most of the actual work
accomplished by the Authority is performed by contractors and sub-
contractors. For most projects, the Authority may have only a single
staff person assigned full time, with limited support by its support
staff. As a result, the degree of review by the Authority over the
contract work has not been sufficiently detailed to uncover errors and
omissions. While it is certainly not efficient to try to duplicate the
expertise of a contractor, the Authority does need to have the high
level of talent and number of staff necessary to insure that contractor
work is performed well. My understanding is that the situation is
improving at the Authority's staff as it matures and is able to attract
talented staff, however, it would be well if the Legislature and per-
haps the Governor's office took a hard look at the staffing plan of
ttx Authority to determine if it is adequate to perform the mission

assigned to it. This is particularly crucial in the area of feasibility



study and engineering review of projects. It is my opinion that some
of the problems which have shown up in the Tyee project could have
been avoided if the staff had been able to more closely supervise the

design consultant for that project.

A more serious problem is the lack of a program to continuafly
update the Power Authority's estimates of costs and benefits of a
project. Few areas critical to the future development of Alaska are so
sensitive as is the provision of electrical energy. Regardless of
whether the State wants to subsidize projects which would not be able
to pay for themselves otherwise, the State of Alaska must be aware,
on a continuing basis, of the long range financial implications of the
projects undertaken by the Energy Program for Alaska. This means
that, if the cost of a project increases, the price of oil drops, de-
mand projections change, the states equity portion of a project falls,
or a myriad of other factors change, that a complete reformulation of
the costs and benefits of a project must be undertaken. Failing to
perform this crucial step will result in projects which are overbuilt,
whose electricity cannot be sold to local utilities, or the provision of
misleading information to the Legislature and the Governor. At pre-
sent, there is no standard practice for routinely recalculating this
information, and where attempts are made, obsolet? data are often
used. For example, although the estimated costs of the Fairbanks-
-Anchorage Inter tie increased by over thirty million dollars frr>m mid
1981 to mid 1982, the new cost/benefit figures published by Gilbert-
/Commonwealth in its March 1982 Environmental Impact Assessment

failed to include the fact that the demand projections, upon which the



benefits of this project are based, had been lowered dramatically as a
result of the Battelle study and other estimates. In fact, the demand
figures used by Commonwealth in calculating the benefit/cost ratio,
the early Acres/ISER estimates, are in excess of the early Battelle
high economic growth scenario. It is now generally accepted wisdom
that even Battelle's low economic grow'.h scenario may be too optimis-
tic. This is not to say that the intertie is not a cost-effective proj-
ect, for | am convinced that some configurations of the intertie have
exceoent net benefits whether it is subsidize completely by State
General Funds or not. It may be, however, that the current design is

simply not that of choice for maximum benefits.

Clearly, the Authority needs the in-house ability to reformulate
the economics of these projects on a continuing basis, both as real
data change and by using theoretical "what if" approaches. It is my
understanding that neither the APA nor the Governor's Office of

i

Management and Budget have this ca'pability, even though it is a

relatively straightforward technique.

Mr. Chairman, t ave attempted to point out some of the prob-
lems that surround the Alaska Power Authority and make it difficult
to accomplish its mission. | have purposely avoided discussing in
depth the question of the Susitna Hydroelectric Project because you
will hear extensively from hose who are much more expert on that
particular project than |. Further, the Legislature has the opportuni-
ty to take the corrects e action needed to insure that APA —an avoid

the problems encountered in the Tyee project when and if Susitna is

10



built. Last year the administration discussed in depth changing APA
to a line agency, whose chain of command comes clearly from the
Governor. In this way, accountability for decisions would not be
diffused through a Board of Directors that has neither the time nor
the resources to understand the issues in depth. Such a reorga-
nization would also strengthen the ties between State energy pla%-
ning, and the construction of facilities to accomplish those plans. By
putting a single commissioner and division director in responsible
charge of the agency, you and the Governor can more effectively
accomplish your respective oversight and supervision responsibilities
of APA an<] its projects. The other problems | have mentioned are
management in nature, problems that can be readily solved following
some reorganization of the APA itself. The crucial issue is simply that
there be a constant flow of timely and accurate information between
the APA, State officials and the public. On'y in this way can in-

formed decisions be made.

Again, 1 want to thank the committee for this opportunity to
share my views. | apologize for taking so much of your time, but as

we all understand, the issues are complex and cannot be covered

adequately in brief.
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ALASKA POWER AUTHORITY

334 WEST 5th AVENUE *ANCHORAGE, ALASKA 99501 Phone: (907) 277-7641
(907) 276-0001

January 17, 1933

Honorable William J. Sheffield
Governor of Alaska

Pouch A

Juneau, AK 99811

Dear Governor Sheffield:

It was a great pleasure to join you for dinner.and discuss the future
of the Susitna Project with you last week. I was honored by your invita—
tion.

During the evening you indicated that several 1issues were of particular
.concern to you, and you also requested a "checklist™ to guide your tracking
of the development process.

The attached material is my response to your request. In preparing
any brief list on such a major undertaking, there is always-the chance of
oversimplification. Therefore, 1 recommend it be used with some caution.

I continue to believe that the decision on Susitna will have to be
made primarily on instinct, guided by the thoughtful advice of trusted
associates. I cannot help but think that your dinner discussion last
week was worth a multitude of consultants® reports.

Sincerely,

Eric P. Yould
Executive Director

copy with attachment: Charles Conway

Attachment: as stated.



HAVE Ai1L ALTERATIVES BEEN EXAMINED?

The Office of the Governor, during the Jlast two years of the
Hammond Administration, contracted for a comprehensive assessment of
alternatives to Susitna. This work 1is known as the Battelle Study. The
Alaska Power Authority also evaluated alternatives, but concentrated on
those that appeared to offer the most promise.

The major effort in the Battelle Proiect was the ripvp.Inpmpnt nf
models and forecasting mAfhnrinlngies and associated data bases that
would permit the State of Alaska to make its own forecasts to account
for changing economic conditions or to evaluate different scenarios.
The Battelle report illustrates the use of the models >nd methodologies
based on economic forecasts prevalent in January, 1982.

The Battelle analysis included generating resources which could
potentially contribute to meeting the eTectrical load over the time
horizon of the study as well as conservation and consumer-installed

small-scale generating resources. The generating resources included
hydroelectric and those associated with the use of oil, gas, coal, wind,
wood waste, municipal solid waste fuels, and tidal power. Nuclear
plants were not considered because their size ranges do not match the
load growths expected. In addition. State statutes specifically exclude
nuclear energy production from the definition of power projects that can
be funded through the Power Development Fund. Utility- ;cale solar
thermal plants were not considered because of high construction costs
and low capacity factor during winter peak load periods. Peat, while a
potentially promising resource, was not included because of

uncertainties relative to availability and cost of fuel-grade supplies
in the Railbelt region.

Late 1in the study, Battelle reconsidered their estimates for the
price of North Slope gas, but did not have the opportunity to fully

evaluate the change. This, along with the postponement or demise of
ANGTS, 1led the Legislature to appropriate $2*/v/,000 for further analysis
of the North Slope gas generation option. This work is 1in progress and

due for completionein early March, 1983. While definitive conclusions
should await the completion of the study, it is expected that for this
alternative to be cost competitive, the wellhead gas value will have to
be so low that producers will have little incentive to sell the gas for
this use.

In light of the recent downturn in the near-term outlook for oil
prices, there 1is reason to update the comparison of alternatives to
insure that decision-makers are kept fully informed of the latest

trends. This type of update should be routinely accomplished on a
periodic basis. The Power Authority is now conducting such an update,
the results of which will be available 1in May, 1983. It will be

performed using already existing analytic tools and 1. cooperation with
the Division of Management and fidget.



The Chakachamna Hydroelectric Project has a power potential
approximately 20 percent that of Susitna at a higher cost per kilowatt-
hour than Susitna®s Watana-Devil Canyon combination. If, for some
reason; the Susitna Project 1is not developed in this century,
Chakachamna 1is a logical project to turn to. For this reason, and to be
able to answer the questions that will be raised during Susitna
licensing, the Power Authority has continued evaluation of Chakachamna.
The results of that work will be available 1in February, 1983. This
supplemental information 1is not expected to be a factor, in the

1) displace fossil fuel-fired generation and,

2) accommodate any growth in demand over the next several
decades.

It consists of two eaual-sized projects, thereby allowing phased
development to match the growth 1in demand.

The financino approach to Susitna 1is designed to insure that the
cost of Susitna power, even in the earlv vears of operation, is equal

to, or less than, the variable generation costs fari/Zig Railbelt
utilities.

Assuming that such a finance plan is implemented, Railbelt
utilities should be willing to shut down their fossil fuel-fired plants
and purchase Susitna power. In the Railbelt. today, total annual
generation, excluding self-supplied industrial demand, exceeds ~
3,500 GWh. Netting out the generation potential.from existing hydro—
electric facilities (which would not be displaced), leaves a presentday
market of 3,300 GWh. The most pessimistic Battelle forecast calls for
another 450 GWh - _before 1990, giving a total potential market of at
least 3,750 GWh when the Watana Project 1is completed. Watana will be
able to provide 3,450 GWh, and therefore be fully utilized immediately
upon 1its completion. Again, this presupposes that the finance plan will

support a price for power that is competitive with the cost of
alternative generation.

The Devil Canyon phase of the Project would then be added sometime
later as Railbelt demand increased and the need dictated. Devil
Canyon®s additional 3,330 GWh would be avai mble to accommodate demand
growth, whether that resulted from population increases, increased per

capital use, conversion fromfossil fuels to electricity, or industrial
demands.

— NOTE: This incremental demand (450 GWh over 10 years) 1is predicated
on a Railbelt population of only 316,000 in the year 2000.



Since the addition of Devil Canyon reduces the average cost of
Susitna power (Devil Canyon, when constructed after Watana, 1is an
extremely good buy), the overall project®s economic viability improves
the earlier that Devil Canyon 1is required. If a substantial part of
Devil Canyon®s output is not needed until after 2010, Susitna®s economic
advantage over alternative generation options diminishes.

CAN THE PROJECT BE SUCCESSFULLY FINANCED?

The Alaska Power Authority has developed a number of viable
financing options for the Watana phase (1985-1993) of the Susitna
Project. These financing options were developed in consultation with
the Power Authority"s investment advisors (The First Boston Corporation,
John Nuveen & Company, and First Southwest Company).

The actual, financial outcome of the Project will depend not only on
the real 1i.e., constant dollar characteristics of the Project, such as
constant dollar cost, but also on a range of financial characteristics
including the rate of inflation, the rate of interest, and the magnitude
and timing of funding through State appropriations.

In order to move forward with the financing of the Watana phase,
several essential pre-conditions must be met i.e., executed Dower sales®
contracts need to be in place, the question of tax exemption of Project
revenue bonds must be resolved, the Project must have an acceptable
level of cost of power in the early, years while maintaining a coverage
requirement of 1.1, and State equity capital of approximately
$1.8 billion (1982 $) will be required.

The Power Authority and its financial advisors believe that the
pre-conditions for successful Project financing can be met if the State
resolves to commit the required equity capital to the Project."

The preferred financing option 1involves the concept of dedicated
funds in the magnitude of $1.8 billion (1982 3). This option is
designed to provide a secure and certain source of State funding over
the 1long- term development period and would give potent*"al investors
greater assura ,ce of on-going systematic development and fence, greater
security .r ‘e borrowing of $2 billion (1982 S) 1in Project revenue
bonds.

DO" ALASKANS UNDERSTAND THE PROJECT AND THE ISSUES SURROUNDING IT?

A great deal has been done in an attempt to achieve a high level of
understanding, especially among Railbelt residents. The Power Authority
has engaged in an extensive public information anj public participation

program over the last three years. Newspaper coverage, until last
week®"s Daily News series on the outlook for Cook Inlet gas supplies and
prices, has tended to ignore the long-term Project benefits. Recent

Chamber of Commerce and Susitna Pov/er Now efforts have attempted to fill
this void.



Among the general public, there 1is a basic appreciation for the
merits of renewable, inflation-resistant hydroelectric development,
there is an unnecessarily pessimistic sense of the Project's
environmental implications, there 1is a lack of understanding regarding
the finance plan Uu'.t the State"s investment role therein, and there is
only a vague apjreciation of the Project"s positive employment impacts
during the 15-ye,flr construction period of the two Project phases.



CHECKLIST

Two factors, future world oil prices and market rate of interest,
strongly impact (if not dominate) the economic and financial viability
of the Susitna Project. A number of other factors also influence the
Project, but are of lesser relative importance.

Following is a checklist of preconditions or questions that may
influence the ultimate decision to construct the Susitna Project. The
items are grouped into two general categories: economic viability and
project financing.

Economic viability encompasses those 1issues that relate to the
det rmi“iation of whether or not the Susitna Project will prove, 1in the
long term, to be the Ilowest cost power option Tfor the Railbelt.
Included 1in this category are issues of power demand, the availability
and cost of alternatives, and the cost of the Susitna Project itself.

Financial viability relates to the capability to actually assemble”
funds at a sufficiently low cost to insure that the resulting cost of
Susit,ia power 1is competitive with the cost of alternative generation

available to the Railbelt utilities. Rephrased, this 1issue focuses on
th * means of 1implementing a finance plan that allows the State the
importunity of capturing Susitna®s long term benefits. Susitna®s long

term cost advantages cannot be captured unless the early year Dower
costs can be brought in line with alternative generation cosvsS...

Accompanying each item is a brief explanation of 1its importance,
along with a status report. For some items, the status 1is subject to
cnange and should be periodically reviewed, even after the Governor®"s
endorsement of the Project. A status of "GREEN" 1indicates that the
precondition 1is currently met or that conditions are favorable to the
Susitna Project. "YELLOW™ indicates that the situation is marginal and
deserves close watching. If the precondition 1is not currently met,
"RED™ 1is used.

Thvi  final column on the * table indicates when additional
iqiormation, if any, may be forthcoming.

It should be emphasized that this checklist 1is simply a guide based
on the Power Authority"s best estimates. As such, it treats each item
in isolation and does not address interactive effects. Reference should
be made to pages 46-49 of the Susitna Hydroelectric Project Summary
Report  (attached) .for further discussion. The findings of " the
feasibility report will be periodically updated to reflect ct.rrent best
estimates.
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ECONOMIC VIABILITY STATUS
ITEM

Long-term oil price outlook calling for increases YELLOW
at a rate approximately one percent greater than
inflation. t

If the long-term outlook is less than this
threshold, the Project becomes a breakeven
investment. This judgement, however, presup—
poses appreciable new economically recoverable
supplies of Cook Inlet gas and/or an export
market for Beluga coal. There 1is risk
associated with both of these assumptions.

Long-term average annual growth rate in Railbelt GREEN
electricity demand equals or exceeds 2.8 percent.

IT the growth in energy demand in less than this, ,
>he significant benefits of the Devil Canyon

phase are postponed to the point, that, alterna—
tives become equally attractive as the Susitna
Project. The average annual rate of demand

growth in the Railbelt since 1970 has been about

9 percent. With the exception of an explosion in
demand 1in 1982, the trend has been toward decreas—
ing growth rates.

Capital cost escalation rates less than an average 4 per GREEN
above inflation over the next decade.

Capital cost escalation has more impact on Susitna
than other alternatives because of Susitna“"s
relatively high capital cost.

The Susitna capital cost estimate does not increase by GREEN
more than 20 percent in constant dollars.

With a 20 percent increase in the capital
cost, Susitna and the thermal alternative
would be effectively equal 1in cost.

UPDATES

Periodic forecasts available
from Department of Revenue and
other forecasters.

Demand forecasts reflecting
current outlook for State
revenues and Sheffield
Administration economic
development policies to be
updated periodically.
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STATUS UPDATES

ITEM
North Slope gas is not shown to be a preferred alternative. YELLOW Analysis to be complete in
March.
For this option to, be preferred, Prudhoe gas
must be made available to the State at a very
low price (not yet determined) and Fuel Use
Act exemptions must be secured.
Commitment to enhance Cook Inlet fisheries in conjunction RED The commitment to Ffishery
with the Susitna Project. enhancement 1is beyond the.
purview of the Power
Planning to date has focused on achieving the Authority. It requires
pre-project status quo by means of flow direction from the Governor.
regulation and maintenance of natural
fishery habitat. Improved mainstem condi —

tions may be able to offset losses in side
channels and sloughs. A decision to develop a
hatchery to achieve enhancement has not

been made.

The Project has significant-job creation potential GREEN

Project construction will create a peak of
3,510 direct construction-related jobs and

an average of 1,500 such jobs over the period
1985-2000. Additional indirect jobs will also
hi. created.
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PROJECT FINANCING STATUS

In place definitive contractual commitments by RED
participating Railbelt utilities to purchase all of
the Watana Project®s power.

In order to successfully conclude firm power
sales contracts, the State must clearly demon—
strate its intention to proceed with the Project.

Obtain a letter ruling by the Internal Revenue Service (IRS) RED
to allow for tax-exempt revenue bond borrowing.

It is not clear whether bonds issued to finance

the Susitna Project are eligible for tax-exempt
status. A recent private letter ruling by the IRS
suggests that the "two-county rule" (no tax-
exemption when non-tax-exempt power utility
purchasers are in more than two Alaskan boroughs

or cities) would not apply if power sale contracts
are something other than "take-or-pay"™ contracts.
However, applicability of that ruling is uncertain.
Alternative methods of preserving tax-exempt status
on APA Susitna bonds may include a limitation on the
wholesale marketing of the power by, for example,
granting to APA the authority to simply retail the
produced energy and bypass those utilities which
v/ould otherwise throw the financing plan into a two-
county sale situation or to convert the non-tax-j
exempt power utility purchasers into t,ax-exempt]
entities.

In order to facilitate this ruling, it may be
desirable to restructure existing utilities. An
alternative is to seek specific exemption from
Congress to allow for tax-exempt borrowing.

UPDATES

Contract negotiations to be
initiated following the
State"s decision to proceed
with Susitna.

Discussions with IRS are
currently underway along
with "";egal review of South
Carolina Ruling.



PROJECT FINANCING

Sufficient uncommitted State funds for capital appropriations
of approximately $1.8 billion for State equity in the Project
available in the 1985-90*.time frame.

Forecasts of available State revenues have assumed
the 30 percentile level for projected State revenue.

Real interest rates less than 4.2 percent.

Expectations are to secure borrowed funds at
about 3 percent.

Investment advisors continuing belief is that proposed
financing options are viable and that required revenue bond
financing can be obtained with no adverse impact upon the
State"s credit rating.

Cost of power in the early years must be close to or below the
cost of energy t would result from pursuing the best thermal
option.

STATUS UPDATES

GREEN

GREEN

GREEN

GREEN Will be periodically
reviewed.



THE INFLATION OUTLOOK

DRI has lowered its forecast of inflation by another few tenths of a percent, with the CPI forecast to
rise at a 5.3% average rate for the next three years, the finished goods producer price index by 5.1%,
and the GNP deflator by 5A%. Wages will retain most of the reductions achieved in the recession,
but are not forecast to slow significantly further. Total compensation will accelerate because of the
jump in Social Security taxes.

Table 6 shows the pattern of disinflation, from an 11.5% rate in 1979 to 1951 to 3.9% in the most
recent 12 months. Of the 7.7% slowdown, home ownership, mainly mortgage rates and taxes,
accounted for 3.6 percentage points. Lower energy prices, principally gasoline, contributed another
2.2 percentage points to the slowdown, and food accounted for 0.9 percentage points. Thus, interest
rates, energy prices and farm prices account for 6.7 out of the 7.7 points of improvement.: While the
recession contributed to all of these improvements to a degree, there was considerable iuck in these
items, and not all of these gains are permanent. Farm prices will inevitably rise sooner;or later,
interest rates will cease to decline, and the energy price outlook will not always remain as favorable
asitistoday. = ...

Table 6
Disinflation: How the CPI Slowed from 11.5% to3.9%

Amal Peroent Ghage Contriibution
1o Sloncbv

Dec 1978- Dec 1B1- (Farcaitec
Oc 1Bl Dl  points)

I - All s 1ns5- 39 - 77
Hore Qarership K4 14 3.6
Hore Pricss 9.3 75 0.2
FArene, Taes,. Innrace 22.8 4.0 32
Mainterance ad Ryairs 10.1 42 0.2
22.0 mNr 2ir
Gam‘ire 2.0 6.6 19
Heating Fels 8 0.9 04
Electricity < 141 64 U2
Natural Gss 165 54 GO
Food ad 8.1 31 0
Clothing 6.1 33 0.1
Here Fumishings 4.4 0.9 0.
New Cars 73 14 0.2 R
Vedical Care 10.8 11.0 00
Al Otrer 0.6

The question arises, therefore, whether the inflation improvement is to be short lived, and whether
the danger of much larger inflation figures !s very real. As we have pointed out before, the core
inflation rate is in the 5% to 6% area, but the danger of much higher figures is quite remote. The
farm price outlook is very moderate for the next year or two, interest rates are likely to show only
small changes and in any event are removed from the index, and world energy prices are still headed
lower. The rate of wage increase is currently near 5%, and it will not accelerate substantially for the
next several years, given unemployment rates near 10%. Industrial prices, which will surely show
some revival with recovery, cannot rise much as long as utilization rates are very, very low. Even in
1985, utilization rates do not quite reach 80%.

Da>a Resources U.S. Review, February 1983
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JUaska |iiate legislature

Advisory Council Members

Senator Kerttula, Chairman Pouch V
Senator Bennett State Capital
Senator Vic Fischer Juneau, Alaska 99811
Senator Fahrenkairp Phone: (907)465-3114

SENATE ADVISORY COUNCIL

MEMORANDUM

TO: All Senators
FROM: Kurt S. Dzinich
DATE: March 7, 1983
RE: APA Energy Rates

Over the past year, it has become increasingly obvious that the Energy
Program for Alaska would require some fine tuning if it is to achieve the
legislatively mandated goal of lowest reasonably costed energy. During the
past few months, 1 have consulted with various interested parties and
explored reasons for the problem as well as alternative solutions.

The attached HB9 Power Cost Study was prepared by APA for their
February 28, 1983 Board meeting and will be addressed again at the next
meeting now planned for March 14, 1983, in Juneau. The study is an excel—
lent summary of how we got into the current predicament and some potential

solutions.

The direct cau:,e of the predicament appears to be our earlier expec—
tations that the State grants derived from large oil revenues would be used
to construct the projects thereby resulting in low rates which would onlO
have to cover the cost of operations and maintenance. Contributing factors
were overly optimistic cost estimates on early projects, the capital
intensive nature of hydropower projects, and the growing pains associated
with initiating such a large program.

While many lessons have been learned and the system substantially
improved, there are still problems which must be solved in order to allow
the program to succeed. Most importantly, the ongoing projects must be
finished using debt financing in order to insure that the benefits are
realized - and there is not doubt that in the long run the benefits will be
substantial and that the projects will prove their economic feasibility.

I would be happy to discuss details of the report or the proposed
solutions.



memorandum

to:

from:

jmmt

r
State of Alaska

Eric P. Yould date: December T8, 19flr

Executive Director
FILE NO:

TELEPHONE NO:

Myles C. Yerkes subject: Marketing-of Project
Director of Systems & Power Under the Energy
Planning Operations Program for Alaska.

In discussing revisions to Power Sales Agreements required by Hcusr;
Bill #9 with concerned utilities, major problems with the Energy Program
for Alaska surfaced. The Alaska Power Authority must consider modifica—
tions to this program or other actions necessary to secure power sales
agreements with related utilities. PxoblemSipniraarj.ly,.relate to_thev
inabi 11ty the current:program-torestabl ish-a-reasonable and
~predictable:enerqy..rate--.for*power customers ,under, the programs
Utilities voiced concern with current program language which allows the
debt service for a particular project to be Increased by the Legislature
or the Power Authority without control by the utility. Utilities are
understandably n»slstlve to signing such =Take or Pay" agreements since
the economic impact to related communities could be devastating.

The first major concern is the estimated initial cost of project
power . Projected wholesale power rates by the financial group indicate
Tyee at 18t per kilowatt hour in the initial years of operation with a
very slow tape/ing following that period. Since existing utilities in
the area (Wrangell &nd Petersburg) are currercly generating power from
diesel plants at a .cost of approximately 1(V per kilowatt hour, it 1s
difficult, if not impossible, to market thr project energy at this rate.
This problem is not exclusive to the Tyee project, but will 1in all
probability arise for most projects 1in the program. Program debt
service must be reduced to in turn reduce the initial wholesale power
rate. Since the Power Authority has no means to generate such revenue,
it appears that our only option is to request the State of Alaska to
appropriate additional funds to program construction to reduce future
debt service. Unless debt service is reduced to allow marketing of
project power at or slightly above the present cost of utility diesel Y
generation, I sincerely doubt utilities will complete or abide by the 2
terms of existing or proposed power sales agreements.

The second major concern is the inability of utilities to predict
future wholesale power rates due to current program language which
allows debt service to be increased bv the Legislature through approval
of additional projects to the program or implementation of the "Siisitna

Blackmail Clause™. "Take or pay"™ wholesale power agreements with
utilities are required to secure revenue bond financing of project costs
above that appropriated by the State. For utilities to assume such a

financial responsibility, they must see a predicable and reasonable
wholesale power rate throughout the life of the contract.



Current legislation dons not moot this cri ®ria since costs can ho
unlla feral 1v increased to the utilities hy f.hn Power Authority Board or
the Legislature without consideration Or alternatives to the utility.
To summary, if wo are to he successful 1in marketing Power Sales
Agreements reculred for project revenue hooding, current program
legislation mist be amended to restrict the State from unreasonable
increasing debt service to a project or causlno rates to rise above

reasonable alternatives.

The third concern is the ability of the Power Authority to provide
stable wholesale power rates to the purchasing consumer. This problem
arises primarily from two areas. First is the ability of the
Legislature or the Power Authority Board to allow new projects under the
program and assess increased debt service to existing utilities without
specific regard to price stabilization to the ultimate consuming public.
Second 1is program language which 1implies that wholesale power rates must
be based upon estimated operation and maintenance expense for the
upcoming year. ITf we are to provide reasonably stable wholesale power
rates and proper price signaling to the general public, then current
program legislation must be modified or interpreted to allow the Power
Authority to ammortize annual operation and maintenance cost over a
reasonable period to allow for reasonable price adjustment on a vear bv
year basis and avoid the appearance of budget or fiscal
Irresponsibility. Such a policy would accommodate program languaqe
requiring purchasers pay the ongoina cost of project operations,
maintenance, and debt service but would allow the Power Authority to
ammortize operation and maintenance cost over a period of several years
if required to provide reasonable and uniform wholesale power ratps.

The final problem is the ability of Utilities to set power rates
for different classes of customers 1n accordance with cost of service
principles generally repognlzed by the State and Federal Regulatory
Commissions. Current program language requires that a purchaser of
project energy maintain oower rates for industrial class customers equal
to or above that provided to a residential class customer. Utilities
have Indicated concern that this may restrict their ability to market
power on a reasonable cost hasis to industrial customers and would
hinder economic growth and expanded utilization of the hydroelectric
projects. Utilities have suggested that current program language be
changed to delete this requirement and allow a utility to set rates for
all classes of customers 1n accordance with cost, of service principals
generally acceptable or approved by the FERC and the Alaska Public

Utilities Commission.



The problem areas discussed must he dealt with during this
VgislaHve period i* wo are to successfully market the n”wer from
projects under the Fnergv Program for Alaska and reduce the incentive
for 3 utility to defauH on an <xistino agreement. Your support and
participation v/fU be critical. *

Sincerely,

Myles C. Yerkcs
Director of Systems
Planning & Operations
MCY :ch

cc: Raymond «. Renish, APA, Anchorage

Malted ./

£ > . . . <1

ALVm<A FOWEIT AUTHORITY
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1 - INTRODUCTION

At its 1inception in 1979/80 Alaska®"s hydroelectric program was provi—
sionally based on the estimates that hydro units would come on at a
period when thermal energy costs had continued to rise and the units
would be substantially financed b, ,he State of Alaska. This progranm,
like many other energy programs elsewhere, now needs to be reviewed in
the light of the currently prevailing circumstances under which some of
the projects are expected to be substantially debt financed and may come
on stream at a period when there has been a significant weakening in
thermal energy prices.

This poses a number of problems which need to be addressed 1in the
context of the HB 1 legislation which effectively interlocks the power
rates of all projects in thesystem. The paper firstdescribes the
essentials of the HB 9 legislation then considers the present status
of the first four authorized projects (Swan Lake, Tyee Lake, Solomon
Gulch and Terror Lake) 1in the light of this legislation. It then puts
forward a number of possible solutions to the problems posed by this
legislation for consideration by the Board before further development
proposals are presented to the legislature.

This presentation focuses on the rate netting formula and presents four
alternatives to attain a wholesale power rate comparable to the
projected thermal rates. This approach may inadvertantly create the
impression that HB 9 1is itself a problem. However, the Power Authority
does not in any way take 1issue with the legislation and believes that
HB 9 1is an editable and workable rate setting mechanism.

2 - DESCRIPTION OF HOUSE BILL 9

2.1 - History

During the last session of the Legislature, HB 9 (subsequently enacted
as Chapter 233, SLA 1982) was adopted to amend the Energy Program for
Alaska.

The major and most detailed change introduced by HB 9 was to establish a
system related but project-specific wholesale power rate rather than a
single system-wide wholesale power rate, Under the previous legisla—
tion, the single wholesale rower rate was calculated by totaling the
operation and maintenance costs, inspection fees, and debt service costs
for all projects in the system, then dividing by total sales to arrive
at a cents-per-kilowatt hour rate, which would be applied to all project
sales. The new and somewhat complex power rate system 1is outlined

below.
2.2 - Wholesale Power Rates Under HB 9

Under the new HB 9 legislation a project"s power rate will be based on
the following three components: (1) it"s own operation and maintenance
costs, (2) 1it"s own inspection fees, and (3) a portion of the total
system debt service.



The 0/M and inspection fee portion of the power rate 1is simply the
actually incurred costs divided by project sales.

The debt service portion of any individual project®s power- rate is the
most significant aspect of the legislation and is most easily described
by the following formula. The debt service component is

x = the state®"stotal investment in the particular project

y = the state"stotal 1investment in all projects within the energy
program for Alaska

z =. total debt service including coverage for all projects for the
year 1in question

p = the amount of principal repaid as at the date of the calculation

This formula, however for our present purposes, simplifies to:

N times z

Thus total system debt "ervice z 1is allocated to individual projects on

the basis of the r ,'S share (x/y) in the total investment by the
state. This formu ds, regardless of whether a project itself has
incurred any debt s ce.

In essence, this formula therefore allocates debt service so that each
project pays the same amount of debt service relative to project cost as
all other projects. Thus the benefits of state grants, directed towards
specific projects, will be shared by all.

This methodology is complicated by subsection (c) (h) of the legislation
which places a "cap"™ on the level to which the debt service component of
the wholesale rate can increase 1in any one year. The ™"cap" rate each
year 1is equal to the average system debt service rate (total system debt
service divided by total sales) times a factor which increases by four
percent per annum from one in 1983. IfT any projects have the debt
service portion of their rates capped then the other projects, whose
rates are still less than the cap rate, will have their rates adjusted
upwards (to a maximum of the cap rate) so that sufficient revenues are
collected to meet debt service obligations of the entire system,. This
allocation of the remaining debt service is again based on project cost.

/1 This "cap"” provision applies only to Swan, Tyee, Terror and Solomon
L Gulch. In consequence, any new projects will have to carry a c-orre-
% s;.ondingly higher burden of debt service.

The final wholesale power rate then 1is the sum of the operating cost
rate and the debt service rate. Further details of the methodology for
power rate calculations is contained in Appendix C.



3 - WHOLESALE POWER RATE FORECASTS FOR; SWAN LAKE, TYEE LAKE, SOLOMON
GULCH AND TERROR LAKE

In this section the effect of the HEl 9 legislation on wholesale power
rates for the Swan Lake, Tyee Lake, Solomon Gulch, and Terror Lake
projects are examined to the year 2001. Power rate calculations under
HB 9 depend not only on the usual parameters such as project cost ,
salf?s and financing, and economic variables such as inflation and
interest rates, but also on which projects are included in the calcu—
lations. For example, Solomon Gulch, with a current wholesale rate of
3<t/kwh, would see its rate increase substantially when the Swan Lake and
Tyee Lake projects are brought on-line and into the calculations 1in

FY 1985.

3.1 - Forecast Assumptions

The forecasts presented are based on the assumptions detailed in Appen—
dix B. A detailed description of the forecast methodology and model are

provided 1in Appendix C.
3.2 - Wholesale Power Rates

Table 1 gives the wholesale power rates for each of the four authorized

projects under the existing HB 9 legislation. The table is essentially
for record and docs not compare the results with the cost of thermal
power. This 1is considered in the fuller context of the analysis of
Section 4.

table 1 evu.u"-.-A

WHOLESALE POWER RATES UNDER HB 9 U/kwh) IN THEN CURRENT DOLLARS

Swan Tyee Solomon Terror
% Debt/% Equity 26/74 36/64 wo-" 58742
1985 11.4 12.1 9.7 N/A
1986 15.0 15.8 10.1 12.3
1987 15.1 16.1 10.1 L11.7
1988 15.2 16.3 10.2 11.1
1989 15.2 16.6 «10.4 10.6
1990 14.7 16.9 10.7 10.2
1991 14.3 17.4 11.0 10.1

Project Summary *
Total Project

Cost Installed On-1line Utilities
Project ($ millions) Capacity Date FY Served
Swan Lake 93.50 22.5 MW 1985 Ketchikan
Tyre- Lake 124,60 20 MW "1985 Petersburg/

Wrangell
Solomon Gulch 53.00 12 MW 1983 Copper 1
Terror Lake 189.40 20 Mw 1986 Kodiak
Total 460.50

and B for further details
. 4

* See Appendixes®



3.3 - Retail Power Rates Under the Power Assistance Program

The impact of the hydro projects retail rates for the regions served
are materially reduced at the retail level by the Power Cost Assistance
Program. This in outline provides (with some limitater) for 95
percent of the cost of power in excess of 15 cents per kwh in 1985 to be
covered by State grants to the utility. This reference level of 15
cents 1in 1985, however, increases by one (1) cent each year. The effect
of this in mitigating the early year cost of the hydro projects is shown
in Table 2 in the context of the retail power rates to which the Power
Cost Assistance Program provisions apply.

It is seen from this that after the power u”sistance grants, the average
net retail cost (after the Power Cost Assistance 1is applied) of the
hydro power to consumers 1is competitive with that of thermal for all

projects 1in 1985,

The effect of Terror Lake coming on in 1986 is to introduce a jump 1in
the cost of power for the whole system. This occurs as a result of the
debt/equity vratio for Terror Lake which 1is substantially below the
system average. This, as also shown in Table 2, results in Tyee Lake
having a cost of power nine percent higher than thermal.

TABLC 2

AVERAGE NET RETAIL POWER RATE

UNDER POWER ASSISTANCE PROGRAM

Power Swan Tyee Solomon Terror
Assistance <t7MT <t7MT <YANH

Level Hydro Thermal Hydro Thermal Hydro Thermal Hydro Thermal
1985 15.0 14 .4 16.1 16.1 16.4 14.3 20.2 N/A N/A
1986 16.0 17.1 17.2 19.1 17.5 15.1 21.6 17.8 18.3
1987 17.0 17.8 18.4 19.8 18.8 15.5 23.2 17.9. 19.6
1988 " 18.0 18.5 19.6 20.6 20.0 16.0 24.7 1P.1 . 20.9
1989 19.0 19.1 20.8 21.4 21.3 16.6 26.3 18*1 7~ 22.3
1990 20.0 19.0 22.1 22.2 22.7 17.3 28.1 18.3 23.8
1991 21.0 18.8 23.5 23.1 24.1 18.1 30.0 18.7 25.4

1. See Appendix A for project descriptions



It is possible that these temporary differentials, in net cost, will be
lower and that they will be acceptable to the local utilities as a small

price for the major long term benefits conferred by having large re—
sources of low cost hydro power indefinitely. The Power Authority
planning must, however prepare for the contingency that this is not the
case since, short te <, it depends both on the unpredictable short term
cost of fuel oil and on th2 continuance of the Power Cost Assistance
Program. It is also possible that the uti liities will wish to negotiate

the power rate, while 1ignoring the Power Cost Assistance Progranm.

The following section, therefore, reviews tlhe HB 9 legislation and the
competitive position of the hydro development at the wholesale power
rate level excluding the mitigation effect of the Assistance Program.

4 - THE EARLY YEAR POWER COST, SYSTEM INCREMENT
AND UNIFORM RATE PROBLEMS UNDER~HB~?

4.1 - The Problems

The wholesale power rates as they stem from existing legislation (and as
shown 1in Table 1) need to be considered in the context of the estimated
cost of thermal power generation from existing capacity in the areas
served. Here the economics of the Swan, Tyee and Terror Lake projects
are each seen to be materially affected by three interrelated problems
arising from their basic economics and the 1impact of the HB 9 legis—
lation. The problems are:

The Early Year Power Cost Problem

This is th* problem of the recent weakening of oil prices which may
result in making the early year cost of power from the hydro projects
being higher than the early year cost of the diesel operation which they

displace.
The System Increment Problem

This is the problem of all power rates on the system being increased
through the HB 9 mechanism when a new project 1is introduced to the
system and the project has a higher proportion of debt finance than the
average of the existing system as a whole. The Terror Lake project is
more heavily debt financed than the ex"/sting projects (58 percent
compared with 26 percent). When this project comes on stream in FY 1986
the effect of HB 9 is to share this increased cost of debt service among
all four projects and so further increase the co.ct of rjwer for Swan
Lake, Tyee Lake and Solomon Gulch.

The Uniform Rate Problem

The HB 9 legislation requires that a single-power rate be established
for each project. As noted 1in Section 5, ®IHis creates underutilization
and consequently higher unit costs by precluding the Power Authority
from offering lower priced power to secure fndustrial and home heating
loads. i

V.



The effect of the early year power cost problem alone is shown-in

Table 3 on the assumption that diesel oil costs increase by only the rate of
inflation between the end of 1983 and the first year of service (FY 1985). On
this assumption, in 1985 all projects show power rates less than local thermal

generation cost.

However, a problem occurs when Terror Lake 1is brought into the calculations in
1986. This 1is the System Increment problem - the effect of HB 9 when a higher
than system average debt financed project is added to the system. -When this
occurs it is seen from Table 3 to have the effect of:

(i) increasing the cost of pov/er of Swan and Tyee over their 1985
level by 32 percent and 31 percent, respectively (even with the "cap
in place);

(ii) making the cost of power of Tyee Lake 15.8 <J/kwh compared with
13.4 i/kwh for diesel generation.

Terror Lake itself, with its higher debt service, would come in at approximately
the same cost as thermal. On the inflationary assumptions given, it would take
four years to close the net cost gap between thermal and hydro for Tyee Lake.



% Debt/Equity 26/74 36/64 0/100 58/42

Hydro Hydro Hydro Hydro Hydro Hydro
Without With Without With Without With
Thermal* Terror Terror Thermal * Terror Terror Thermal* Terror Terror Thermal* Hydr<

1985 14.1 11.4 11.4 12.5 12.1 12.1 18.1 9.7 9.7 N/A N/A
1986 16.2 11.8 15.0 13.4 12.7 15.8 19.5 9.3 10.1 13.0 12.3
1987 16.3 12.0 15.1 14. & 13.0 16.1 20.9 8.9 10.1 14.0 11.7
1988 17.4 12.2 15.2 15.4 13.4 16.3 22.4 8.5 10.2 15.0 11.1
1989 18.6 11.9 15.2 16.5 13.8 16.6 24.0 8.6 10.4 16.0 10.6
1990 20.0 11.5 14.7 17.6 14.1 16.9 25.6 8.8 10.7 17.1 10.2
1991 21.4 11.1 14.3 18.9 14.5 17 1 27.5 9.1 11.0 18.4 10.1

* Source: Based on 1981/1982 utility accounts for; Ketchikan, Wrangell, Petersburg,
Copper Valley and Kodiak.

Diesel oil price assume constant until 1984 and increasing
thereafter in line with inflation (as given in Appendix B).
Units o/a costs assumed to increase with inflation from 1981.



4.2 - Solution to the Early Year Power Cost
and System Increment Problem

Possible Solutions

It is seen from the preceding analysis that the Early Year Power Cost
problem alone 1is not unduly severe. The System Increment problem,

however,™ is of considerably great seriousness first, because it com—
pounds the Early Year Power Cost problem by increasing the cost of power
whenever heavily-debt financed projects are added to the system.

Second, and of more importance, it places the utilities in a position of
appreciable uncertainty as to the future burden of power costs which

they might be obliged to assume through the HB 9 mechanism.

It is true that the HB 9 mechanism does provide a "cap" for the existing
four projects on the rate of increase of individual project power rates
resulting from new increments to the system. But this does not rectify
the basic fact that over the long term, utilities coming into the systenm
are exposed to what might appear an open-ended liability to meet their
share of whatever, the debt service cost is of additional increments to
the system. This was not a material 1issue while expectations were that
the hydro power, even in the early years, would be less expensive than
the highly escalating cost of the thermal option and there was the
general expectation that the hydro additions would, in very large
measure, be financed by equity contributions from the State. With the
weakening of both these expectations, a concern on the part of utilities
joining the system as to the extent of escalation in future hydro power
costs is understandable. It is also possible that this combined with
the Early Year Cost of Power problem (which it exacerbates) will result
in difficulties in negotiating contracts with the -local utilities.

This problem has no easy solution. A range of possible solutions have
been considered and are as outlined below.

4.2.1 - Stand Alone Legislation

The first option to be considered is that of amending HB 9 such that
future projects had a calculated cost of power which was on a stand-—
alone basis, that is, the "new" projects were exempt from the HB 9 debt
service sharing provision. This would 1indeed shelter the existing
projects from any high debt service component of new projects, but would
have the obvious serious disadvantage of Jleaving these new projects
disadvantaged relative to the projects which preceded them under the

HB 9 legislation.

At a practical level it would also appear to be unacceptable since, for
example, in the case of Terror Lake it would imply a wholesale -cost,-.-of
power in the first year (1986) of 15.4 cents and 25 percent hiaher.;than
under HB 9, Rather than meet this cost of power (estimated to be some
25 percent higher than that of the thermal option) the local utilities
might feel obliged to forego the very substantial long-term advantage
which would be conferred by the f?ct that the cost of the hydro power
would be virtually fixed in money terms.



In summary, the "stand-alone” solution would involve the probability of
foregoing the long-term falling real cost of power which the present
hydroelectric program is designed to achieve.

4.2.2 - Higher State Equity Contributions

Higher State Equity Contributions than those which form the basis of the
forecast power rate of Table 1 would have the overall effect of reducing
power rates and so helping to resolve the Early Power Cost and System
Increment problems. The major difficulty with this solution, -however,
is that the HB 9 legislation effectively shares the benefits of. any
larger state equity in any particular project between all the projects
in the system thus reducing all power rates. In consequence, higher
State Equity contributions to reduce the cost of power, in the case :of
Lake Tyeefor example, would have the effect of reducingnot only the
Lake Tyeepower rate, but also the power rates of Swan Lake, Terror
Lake, and Solomon Gulch, although the last would already have a power
rate 50 percent less than the <cost of +hermal under the existing

proposed financing. Moreover, this sharing o.c the benefits of greater
state equity of necessity, means that much Jlarger state equity Iis
required to reduce the power rate of any given project. The numerical

effect of this is shown in Table 4.

TABLE 4

WHOLESALE POWER RATES RESULTING FROM ADDITIONAL
STATE EQUITY CONTRIBUTIONS

Swan Tyee Solomon Gulch Terror
Thermal Rate
1985 14.1 12.5 18.1 N/A
1986 15.2 13.4 19.5 13.0
1987 16.3 14.4 20.9 14.0
HB 9 Rate Under Base
Financing Assumption
1985 11.4 12.1 9.7 N/A
1986 15.0 15.8 «10.1 12.3
1987 15.1 16.1 10.1 11.7
HB 9 Rate After
Additional State
Grants of $*0 million
1985 11.4 12.1 9.7 e N/A
1986 12.5 13.4 8.6 9.9
1987 12.7 13.7 8.8 9.6

See Appendix B Total state contributions assumed to be
$281 millic “approximately 60% of total fis icing)



This estimates the total additional equity contribution which will be
required to ensure that all the power rates from the authorized projects
are below the cost of the best thermal option. As seen-from Table 4,
Lake Tyee presents the most serious problem with a cost of power

2.4 cents higher than the thermal cost in 1986. Consequently, the
equity contribution would be determined by whatever was. required to
achieve this objective. It would, however, vrequire $40“million of
equity. As can be seen from the table, this makes Lake Tyee -equal in
power rate to the cost of thermal by reducing the cost by 2.4 .cents.
But it also reduces the cost of power for Swan, Solomon Gulch,.-and
Terror Lake by 2.5, 1.5, and 2.4 cents respectively 1in 1986, .-.thus
bringing their cost well below the cost of thermal power in their areas.
This 1is again because the high equity contribution to Lake Tyee has the
effect, through the operation of HB 9, of reducing all other power
rates. It is because HB 9, effectively makes it necessary to reduce all
power rates 1in order to reduce any one of them by greater equity, that
the magnitude of the equity contribution at $40 million is so large.

4.2.3 - Low Interest Rate Loans

The Early Year Power Cost and System Increment problems could also be
reduced by the state providing financing in the form of low interest
rate loans. The larger the amount of such loans and the Jlower the
interest rate, the lower the burden of debt service which HB 9 would
require to be shared among all the projects on the system.

This solution, however, has much the same disadvantages as the higher
state equity proposal considered above. Again the whole of the benefit
of this low cost form of .financing would be shared among all projects on
the system irrespective of their power rate so that the problem of
sharing applies here as in the equity financing case.

Moreover, 1in terms of the total level of appropriations required, this
proposal would require very much higher appropriations than 1in the
greater state equity case. This is because it would require

$2.4 million of (say) five percent interest rate money to reduce power
cost by as much as $1 million of state equity since the latter involves
no burden of interest or repayment. Hence the low interest loans will
have all the adverse affects of greater state equity and the addition
would require appropriations 140 percent higher to achieve the same
impact on the power rates.

4.2.4 - Equalization Grants as an HB 9 Over-ride

It is clear from the options considered above that any state assistance
in meeting the Early Power Cost and System Increment problems through
state financing assistance is made very costly by the effect of HB .9
sharing the benefits among all the projects on the system, irrespective
of their existing power rates. Economical and effective state assis—
tance, therefore, needs to be in a form which was not treated in"-this
way by the HB 9 division and so rould be directed at the particular
projects which have the Early Year Cost of Power and System Increment
problems.
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This could be achieved by a system of annual "Equalization Grants"
directed towards making the cost of power from the hydro station equal
to that of thermal alternative, until such time as the increase in fuel
costs on the thermal alternative brought its costs up to that of hydro
and thus made further Equalization Grants unnecessary. To ensure that
such grants were not swept up by the HB 9 legislation and the benefits
shared among all projects irrespective of need, it will be necessary to
legislate that the Equalization Grants were not to be taken into account
in the application of HB 9.

Specifically, the legislation might take the following form. It would

apply to areas where the cost of power from the hydro source was higher

than the existing thermal power option. The program would then under—
take for, say, a five to six year period, a special "Equalization

Grant”. This grant would meet the whole of the estimated difference

between the coLt of the hydro power and the cost of the thermal power as

estimated each year based upon the price of diesel oil.

In the case of Tyee Lake, where the early year cost problem has been

seen to be most material under HB 9, the cost of this (on the assumption

of diesel oil prices increasing at the rate of inflation from 1984)

would be approximately $1.8 million in then current dollars (approxi—
mately $1.4 million 1in 1983 dollars). The year-by-year costs of the
Equalization Grant are shown in Table 5 in then current dollars. On the

inflation assumptions assumed, the Tyee Lake power vrate would be

competitive with that of thermal at the end of four years so that the

Equalization Grant could be terminated. Thereafter, as already noted,

the cost of the hydro power would be falling progressively in terms of
constant dollars as inflation progresses.

TABLE 5

COST OF EQUALIZATION GRANTS ($ millions)

Swan Tyee Solomon Terror Tot
1985 0 0 0 N/A 0
1986 0 0.8 0 0 0.8
1987 0 0.6 0 0 0.6
1988 0 0.3 0 0 0.3
1989 0 0.1 0 0 0.1
1990 0 0 0 0 0
1991 0 0 0 0 0
TOTAL 0.0 1.8 0 0 1.8

(
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Similar Equalization Grants might need to be extended to other projects.

The total cost in the latter case, however, 1is likely to be relatively
small given that with this solution to the "-"Stem increment cost pro—
blem, their cost of power would become compet e with thermal within a
very short period.

The Equalization Grant provisions could be written 1into «the power
contracts of the utilities with the Power Authority, thus giving the
assurance of their continuation over the appropriate period.

4.2.5 - Equalization Loans

An alternative to the Equalization Grants would be Equalization Loans.
These would be simply the grants made repayable at a date when the hydro
power was competitive with the thermal alternative. Under inis proposal
the grants would be carried as an unsecured loan for a given period -
for example, eight years from the commencement of the grant. By this
date, the hydro power should be strongly competitive with the thermal
option. In consequence, by this time it should be possible for the
utility to accept an increase in the power rate, which would be suffi—
cient to support long-term commercial borrowing with the proceeds of the
borrowing going to repay the outstanding Jloan accounted for by the

Equalization Grant.

This proposal would 1involve some technical problems 1in the debt fi—
nancing. It would, for example, be necessary tr secure the prior
consent of the existing bond holders for this additional subsequent
borrowing, and the terms or which the borrowing would take place would
need to be precisely and.legally specified if the existing bond holder
interests were to be protected These problems, however, would have to
be overcome without undue difh"ilty if this particular proposal won the
consent and cooperation of the utilities concerned.

There might remain the problem for the utilities thatthey would be
subject to uncertainty as to whether or not the Equalization Grant would
apply to later increments to the system or whether, after their own
Equalization Grants had run out, they were to be subject to the effect
of the System Increment problem as other projects with relatively high
debt service were added to the system and werenot in receipt of
Equalization Grants. This potential exposure, however, might be
acceptable to the utilities given they had the shelter provided by the*
Equalization Grants over the first five years and the then highly
competitive economics of their own sources of hydro.

Turning to the economics of the Equalization Grant system from the stand
point of the State of Alaska, 1t is seen from Table 5 to involve only
$1.8 million in total ($1.4 million in 1983 dollars). Against this must
be set the major long term economic advantages of reduced future costs

from the hydro program.
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4.2.6 - Standardized State Financing Until System Maturity

It has been seen that the System Increment addition problem essentially
arises where the increment to the system has higher debt service costs
than the then existing units in the system. This particularly arises
with Terror Lake where it is 58 percent financed by debt compared with
26 percent for the system as a whole. A means of substantially
eliminating the System Increment problem would therefore be to ensure
that for an interim period at least (for, say seven years) additions to
the system were financed with the same proportion of debt as the
existing system - that is only 26 percent with the balance being funded
from state equity.

This would be needed for only an interim period until the system was
established and like other ™"mature" power systems, begin to reap the
benefits of decreasing cost of power in constant dollars from the
substantial amount of capacity acquired in the past. This measure would
realistically address the fundamental problem which all newly estab—
lished power systems pose, namely that they have no backlog of cheap
capacity acquired at the lower prices prevailing in earlier years. In
consequence they have an inherent problem introducing into the system
new units of capacity, the current costs which, in an inflationary
world, 1inevitably involve higher costs than units purchased at the
substantially lower prices prevailing in earlier years. If this problem
is not addressed and resolved it would result 1in the system being
permanently locked into whatever types of capacity have the lowest early
year costs irrespective of the long term economics.

The Standardized Financing Option would bea solution which, within
existing legislation, would create a "mature" system such that the power
rates resulting from this option would all rapidly become competitive
with the existing thermal option so that within a few years other units
could be introduced into the system without causing excessively large
increases in power rates.

The evident major problem with this optionis that it would involve
additional equity of approximately $60 million to be appropriated in FY
1984 and 1985 and as such may be deemed unacceptable.

5 - MARKETING AND DEVELOPMENT SOLUTIONS

The preceding sections have addressed the immediate problems in a
legislative context since these need detailed and lengthy consideration
prior to legislation. The Power Authority 1is, however, actively pur—
suing the marketing and development activities which will help improve
the economic competitiveness of the projects under construction or
authorization. This includes:

(1) Transmission interconnections to serve adjacent communities or
interties;

(2)Securing home heating markets and

(3) New industrial and commercial loads.
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Very substantial potential increases in sales of power (and consequent
reduction in unit costs) are possible giver that the three projects have
substantial underutilized in the early years and, in the case of Swan
Lake, only about 40 percent.

The uniform rate imposed by HB 9 for all power from a given project is a
serious obstacle to the greater utilization of capacity by securing home
heating and industrial and commercialloads.These loads can only be
secured on the basis of a price of power significantly lower than the
single wholesale rates of Table 1.

On these grounds, it is recommended that HB 9 be modified to permit
multiple tariffs whenever this 1is shown as likely to improve utilization
and reduce unjit costs,overalls

6 - SUMMARY AND CONCLUSIONS

1. The report reviews the key elements in the Power Authority3
hydroelectric program in the light of the 1issues posedby the
recent weakening of alternative energy prices, the present stage of
development of the projects, and the 1impact of the HB 9
legislation.

2. The HB 9 legislation 1is designed to share the debt service cost of
all projects on the system between all projects, irrespective of
the actual level of debt service which they have incurred indi—
vidually. The allocation of the system debt service between
individual projects 1is in proportion to the percentage which the
state investment fqgr each project represent of the total state
investment for all projects. If, for example, the investment in a
particular project represented 20 percent of all such investment it
would have to carry 20 percent of all the debt serviceon the
system. This means that the power rates of individual projects are
not fixed but will increase ifnew projects with heavy debt fi—
nancing are added to the system. This 1is referred to below as the
System Increment problem.

3. This legislation and the weakening in diesel oil prices has created
three separate out inter-related problems. These are:

The Early Year Power Cost Problem - the problem that a weak-

ening in the cost of diesel oil can make a new and substan—
tially debt financed hydro project uncompetitive with the

thermal alternative it displaces in the early years.

The System Increment Problem - the phenomenon of additional,
jargely debt fmancea project increasing the power rates on
all the existing projects.

The Uniform Rate Problem - the problem that HB 9 calls for
each project to have single uniform wholesale power rate.
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These three problems represent significant difficulties in the

marketing of hydro-electric power and the realization of the long

term economic benefits of this renewable power source. Utilities

may be reluctant to take the hydro-electric power where it involves

higher early year power costs and may also be reluctant to enter

into long term contracts giver that the System Increment problem

presents them with an indeterminate future cost of power. The

Uniform Rate problem also makes it difficult to resolve the prob—
lems by securing greater sale since it precludes offering Ilower

tariffs to secure "Inw cost" loads such as those offered by indus—
trial demand and the home heating market.

These problems are illustrated by an analysis of the Terror Lake,
Swan Lake, Tyee Lake and Solomon Gulch project.

< Prior to the introduc into the system of Terror Lake,
Swan Lake, Tyee L*.~_ and Solomon Gulch are all com—
petitive with the cost of the thermal power which they
displaced.

< Adding Terror Lake (with its 58 percent debt financing)
to the system in 1985 highlights the increments to system
pi“blem. Through the HB 9 mechanism this increment to a
sy.tern has the effect of increasing the power rates of
all the projects on the system and in particular making
Tyee Lake 2.4 cents more costly than the cost of thermal

power .

While these problems are inherent in the HB 9 legislation their
numerical magnitude results from the small size and recent estab—
lishment of the system. This means that any new project can be
relatively large compared with the rest of the system, and because
the system is relatively new it does not have a large base of old
assets acquired at the much lower prices obtained years earlier
into which to easily assimilate any new high cost source of power.

A wide range of possible solutions to these problems were con—
sidered in Section 4 including greater state equity contributions,

lower interest rate loans, etc. The problem, however, is to find a
solution to these problems that 1is economical 1in terms of the

magnitude of the state contribution required. The HB 9 legislation

makes the additional state equity solution very costly since this

legislation wc share the benefits of such contributions between

all projects i. the system thus reducing all power rates irrespec—
tive of the extent of which they were already competitive with

thermal.



8.

10.

11.

In the light of this analysis it is concluded that the most econom—
ical and effective means of resolving the problems indicated in
paragraph 4.2.4 would be that of "Equalization Grants". These
would be special state grants designed to reduce the cost of the
hydro power in the early years into equality with the cost of the
thermal power which it displaces. On present forecasts, grants
would only be required for Tyee Lake for a period of four years.
The total cost (in 1983 dollars) would be $1.4 million compared
with approximately $37 million in the case of the additional state

equity.

It is expected that the Equalization Grants might be necessary for
a number of projects until the system achieves the "maturity” and
competitiveness 1inherent in the low escalation rate of hydro and
thus becomes able to absorb new high cost additions to the system
without unacceptably high increases in power rates.

Turning to the Uniform Rate problem, it is concluded that this is a
material obstacle to greater utilization of the hydro projects and
prevents the system obtaining lower unit costs by supplying the
industrial and heating markets. It is recommended, therefore, that
consideration be given to changing the legislation to permit the
Power Authority to establish multi-rate tariffs wherever this
appears likely to secure larger markets and hence lower unit costs.
Given such legislation the Power Authority would expect to be able
to significantly improve the competitiveness of the hydro power

projects.

In summary, the HB 9 legislation as it now stands poses significant
problems for the hydro-electric development program at its current
relatively immature stage of development and in the context of the
weakening in thermal fuel prices. Legislation along the [lines
indicated in paragraph eight and paragraph ten of this section
would, however, resolve these problems and enable the program to
realize its ultimate objective of long term low cost power for most

Alaskans.
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APPENDIX A

Al 1l I. SWAN LAKE HYDROELECTRIC PROJECT HISTORY AND DESCRIPTION

The City of Ketchikan, having made the decision to discontinue its
reliance on the use of diesel electric generation to meet rising energy
demands, authorized the engineering firm of R. W. Beck in September of 1977
to investigate the feasibility of developing, as a major hydroelectric
generating resource, the Swan Lake Project which is located approximately 22
miles northeast of Ketchikan near the northern end of Carroll Inlet in the
central portion of Revillagigedo Island.

In June of 1978, R. W. Beck issued a feasibility report indicating that
a hydroelectric project which would demonstrate a benefit/cost ratio of 1.2b
could be constructed at Swan Lake at a total investment cost of $80,924,000.
Subsequently, the City of Ketchikan, Ketchikan Public Utilities (KPU) au—
thorized R. W. Beck to proceed with preparation of final design of the

project.

The 1980 Legislature through joint vresolution authorized the Alaska
Power Authority to issue bonds up to the maximum amount of $120,000,000 for
financing the construction of the Swan Lake Project.

Construction was initiated by KPU 1in November of 1980. Funding for
project design and initial construction was secured primarily through the
proceeds of loans from the Power Authority®"s Power Project Revolving Loan
Fund.

On May 28, 1981, the Power Authority loaned KPU $35,000,000 for con—
struction from funds which had been raised through the sale of General
Obligation Bonds.

On May 21, 1982, the Power Authority and KPU executed an acquisition
agreement under which, in return for providing funds to complete project
construction, the Power Authority will receive title to the project and as
operation of the project will provide sufficient power for the City of
Ketchikan®s needs via a Power Sales Agreement.

The Swan Lake Project consists of a dam, a power tunnel and a powerhouse
situated at tidewater on Carroll Inlet, plus approximately 30 miles of
transmission line from the site to Ketchikan.

The dam, which is essentially completed, is a double curvature concrete
arch structure located about 0.75 mile downstrean from the outlet of the
existing Swan Lake. The dam has a maximum he® *ht of 174 feet above the base
of the foundation excavation. The dam cres . of elevation 344 above mean
lower low water (MLLW) is 428.5 feet long. The dam has a crest thickness of
6 feet and has a base thickness of 15.5 feet.

A 100-foot wide ungated ogee service spillway section with the crest at
elevation 330 1is located in the central oortion of the dam. Spillway



discharges will be flipped downstream from the toe of the dam to a plunge
pool excavated in rock in the existing stream channel. The spillway is
designed to pass a Probable Maximum Flood which is estimated to have a peak
inflow of 37,150 cfs and a volume of 38,700 acre-feet.



A.2 I. TYEE LAKE HYDROELECTRIC PROJECT HISTORY AND DESCRIPTION

On December 19, 1979, the Alaska Power Authority submitted an
application to the Federal Energy REgulatory Commission (FERC) for the
construction of the Tyee Hydroelectric Project in the vicinity of Wrangell
and Petersburg, Alaska. Oour engineers, R. W. Retherford Associ—
ates/International Engineering Company (IECO), estimated the cost of the
project at that time at $53,333,000.00, including an allowance for inflation
at the rate of seven percent per year during the construction period.

Procurement of long-lead-time turbines began in July 1981, in anticipa—
tion of a FERC license. FERC 1issued a license August 5, 1981, and the award
of several additional procurement and one construction contract followed
almost immediately thereafter.

The power-on-line date is scheduled for January 1984. The current
estimate of the total project cost is $124,000,000.00. Available funds
include $82,000,000.00 in State grants and $50,000,000.00 in interim financ—
ing.

The powerhouse is located in the Tongass Natiunal Forest, approximately
40 miles eastsoutheast of Wrangell, Alaska. The project is designed to
develop the energy potential of Tyee Lake--a natural 1lake at Elevation
1396— convert it to electricity, and transmit the energy to the communities
of Wrangell and Petersburg for distribution.The project includes the
following principal features:

1. A tunnel system between Tyee Lake and a powerhouse, which is
located at sea level on the south side of the Bradfield River
valley. The tunnels consist of approximately 4,770 feet of
10-foot diameter tunnel, 1,880 feet of 13-foot “iameter
tunnel, and 1,380 feet of 10-foot diameter vertical shaft, all
nominally unlined. Thetunnel will contain a rock-trap,
tunnel plug, access gate, steel penstock, and manifold. The
tunnels will be connected to Tyee Lake by the "Lake-Tap"
method at a water depth of approximately 140 feet. A dam 1is
not required.

2. A gate-shaft near the upstream end of the tunnel, consisting
of approximately 420 feet of vertical, 12-foot diameter shaft,
containing an intake gate, stoplog, and fine trashrack.

3. A powerhouse containing two, 10-MW hydro-generating units with
provision for a future third unit. There will be an adjacent
outdoor switchyard.

4. A 1200-foot long tail race for discharging water from the
powerhouse to an existing slough.

5. A 138-kv transmission system, 8l-miles long. Approximately 60
miles will be overhead line and 12 miles will be underwater in
four separate crossing.



A.3 I. SOLOMON GULCH HYDROELECTRIC PROJECT HISTORY AND DESCRIPTION

The Solomon Gulch Project, located outside of Valdez, 1is a 12 MW hydro—
electric project owned by the State of Alaska. Associated with the Project
and also owned by the State are approximately 100 miles of 138 KV trans—
mission line connecting the Project with Valdez and Glennallen, and three
substations. The Project has been operational for a year and during that
time has been operated for the State by the Copper Valley Electric Associ—
ation (CVEA). Under agreements between the Authority and CVEA, it is
expected that CVEA will continue to operate the Project for the State and, as
has been the case for the past year, CVEA will continue to be the sole
purchaser of the output of the Project. The average annual generation from
the Project is expected to be 55,000 MWH, although at the present time, CVEA
can use only approximately 40,000 MWH per year. CVEA 1is presently paying
three cents per KWH for the project output.

On June 21, 1978, the Federal Energy Regulatory Commission (FERC)
granted CVEA a license to construct, own, and operate the Solomon Gulch
Hydroelectric Project. The project site faces the City of Valdez from the
opposite shore of Port Valdez and is located approximately 3 miles east of
the Trans-Alaska Pipeline Terminal.

The site was originally licensed in 1932 for a 480 HP project construc—
tion in 1907. This project was operational until 1945 when the license was
surrendered to the Federal Power Commission (FPC), forerunner to the FERC).
In 1952, the FPC issued a license for a 225 HP project which was to be a
partial restoration of the original project. This project was never con—
structed, and at the time of the application in 1975 by CVEA for a license to
construct the project as it presently exists, all that remained of the
original project was the 100-surface-acre reservoir (Solomon Lake), scattered
remnants of the penstock and powerhouse machinery, and a deteriorating

operator®s cabin.

CVEA proposed to replace the existing dam at Solomon Lake, raising the
normal elevation of the lake from 610 feet to 685 feet. Surface area of the
reservoir would be 1increased from 100 to 660 acres, and storage capacity
would be increased from 1,700 acre-feet to 31,500 acre-feet. The power plant
Vas proposed to produce 12,000 kilowatts of capacity with an annual average
energy output of approximately 55,596,000 kilowatthours.

CVEA, an REA borrower serving Glennallen, Valdez, and an irregularly
shaped service area 1iIn between the communities, has realized substantial
growth in recent years, mostly due tothe increased population and industrial
activity generated by construction of the pipeline. The Solomon Gulch
Project was determined to be the most economical means of supplying the
additional generating capacity neededby CVEA and of providing an intercon—
nection between the Glenna.len and Valdez distribution systems. Using REA
and CFC loans for funding, CVEA began construction of the project.

In 1981, prior to completion of the project the State of Alaska,
directed the Alaska Power Authority, to approach CVEA about the idea of
purchase of the project from CVEA. It was felt that by using funds
appropriated by the State for the capital costs of the project, the



costs of the utility, and hence its customers, would be less. The State and
CVEA signed an Acquisition Agreement 1in 1981 whereby the State assumed the
project and all costs and debt associated with the project. Agreements were
also signed specifying the conditions under which the project would be
operated by CVEA for the State and under which the entire output of the
project would be sold to CVEA.

Construction of the project and the transmission line was completed in
January, 1982, and commercial operation of the project began on March 31,
1982. The FERC license for the project was transferred to the Power
Authority on May 28, 1982, and the Power Authority assumed full ownership of
the project in July, 1982. Since that time, the project has been operated by
CVEA for the Power Authority with sale being made to CVEA of the usable
output of the project.



A.4 I. T|roROR LAKE HYDROELECTRIC PROJECT HISTORY AND DESCRIPTION

The Ti " Lake Hydroelectric Project was initiated by the Kodiak Elec—
tric Association (KEA) in the mid-1960°"s to provide lower cost electrical
power to its customers. Tippetts, Abbett, McCarthy and Stratton and
Robert W. Retherford and Associates were retained to prepare a feasibility
study which indicated the the project was not economically feasible at that
time. The rapid rise in the cost of diesel fuel 1in the mid-seventies
resulted in KEA retaining Robert W. Retherford arid Associates and Inter—
national Engineering Company to upgrade the previous feasibility study, apply
for a Federal Energy Regulatory License and to accomplish the project design.
The application for a license was submitted to che Federal Energy Regulatory
Commission (FERC) 1in December 1978, and their initial review indicated that
more environmental data was required. The additional data was acquired
during 1979 and was submitted to FERC in February, 1980. The Department of
the Interior, the Alaska Department of Fish and Game, the Legal Defense Fund
of the Sierra Club, uhe Audubon Society and the Northwest Wildlife Federation
were granted interventions by FERC. By letter of July 28, 1981, KEA trans—
mitted an Agreement between KEA and the interveners in which the interveners®
agreed to withdraw their objections in return for certain additional stipu—
lations. The FERC License was 1issued to KEA on October 5, 1981, and
transferred to the Alaska Power Authority on May 12, 1982.

The Terror Lake Hydroelectric Project is located on Kodiak Island as
shown in and is about twenty-five miles southwest of the City of Kodiak.

The principal components of the project consist of the following:
The natural "storage of Terror Lake will be 1increased by 108,000
acre-feet by building a dam across the lake"s natural outlet. This
dam will raise the water surface level from the present elevation
of 1,250 feet to a maximum elevation of 1,420 feet.

The dam will be a compacted rockfill structure with an upstream

concrete face. It will have a maximum structural height of 193
feet and an effective crest elevation of 1,420 feet. A sidechannel
spillway will be excavated in the rock of the right abutment. It

will be ungated and unlined, and it will have an inlet crest 625
feet long. A reirforced-concrete outlet conduit will pass through
the base of the dam, and will be used to make controlled releases
down the Terror River for maintenance of the fish spawning beds.

A power tunnel will leave Terror Lake from an int.ke structure on
the eastern shore and head northeast for 26,300 fet to an outlet
portal on the slopes of the Kizhuyak Valley. It will have an
11-foot-diameter section, and will be unlined, with onlynominal
lengths of concrete lining and other supports asrequired.

Runoff from the 15.1 square miles of the natural catchmentarea of
Terror Lake will be supplemented by diversion from 8.6 square
miles of adjacent catchment areas. These areas are Shotgun Creek,
Falls Creek, Rolling Rc"k Creek, and Mount Glotoff Glacier. The
diversions will be accomplished by small diversion dams, open



channels, and intake tunnels and shafts connecting into the main
power tunnel. One of these shafts (of Rolling Rock Creek) will
also function as a surge shaft. Provisions have been made in the
design for the future diversion of the runoff from 4.0 square miles
of the Upper Hidden Basin Creek catchment area and the 5.1 square
miles of the Upper Uganik catchment area.

A single, inclined, steel, penstock, 3,100 feet long, will extend
from the tunnel outlet portal, down the side of the Kizhuyak
Valley, to an above ground powerhouse located on the

valley floor. The powerhouse will contain two vertical-axis,
18,336hp Pel ton-type, 6 nozzle impulse turbines, each

connected to a 10-MW electrical generator. Thus, the total
initial installed capacity will be 20 MW. The turbines, which
will be set at Elevation 103.5, will operate at an average net
head of 1,207 feet. Provisions will be made for a future

third generating unit in the powerhouse, and the power tui el

and penstock have been designed to accommodate the additional
flow, without modification. 3

Transmission of the electric power to Kodiak will be via a
single circuit, 138-KV, 19 mile long transmission line, using
a combination of steel and wooden pole structures and AACSR
conductor.



APPENDIX "Bl

ASSUMPTIONS FOR FINANCI ;. FORECASTS
“Project Costs and Financing
State

Total Cost  Appropriations Debt Financed On-Line
Projects Included (Millions $) (Millions $) (Millions $) Date FY

Swan Lake 93.50 69.09 24.41 1985
Tyee Lake 124.60 79.48 45.12 1985
Solomon Gulch 53.00 53.00 0.00 1983
Terror Lake 199.40 79.26 110.14 1986
410.50 280.83 179.67

Notes
1. Costs
2. Debt
3. Bond

debt

4. Debt amounts exclude any Reserve Funds.



B-1

INFLATION AND
Calender
Year
1983
1984
1985
1986
1987
1988
1985
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

2001

NOTES

1

2.

Source: Data Resources

All costs shown

INTEREST RATES

General
(Percent) 1.

6.

6.

8

5

in forecasts represent. ? Jaiuary 1 or mid-fiscal

Inflati n

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10.

Incorporated, July 1982.

Interest Rate for Bond
(Percent

0

0

year

bas



B-2 “OPERATION AND

Project

Swan Lake
Lake Tyee
Solomon Gulch

Terror Lake

NOTES

MAINTENANCE COSTS

Annua 1
0/M Costs
(Millions $)
1.028
1.32
1.27

1.08

1. Source: Alaska Power Authority

2. No real escalation

DRI Indices.

in 0/M costs was assumed,

Year
1985
1985
1985

1986

inflationary increases only



B-3 < AGGREGATE PROJECT FIRM SALES:

FISCAL
YEAR

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
2000
2001

Source:

SWAN LAKE

32,000
33,600
35,280
37,044
38,896
40,841
42,883
45,027
47,279
49,643
52,125
66,526
69,850

in thousands)
TYEE LAKE

33,620
34,460
35,320
36,210
37,110
38,040
38,990
39,960
40,960
41,990
43,040
48,690
49,910

Alaska Power Authority

SOLOMON GULCH

41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000
41,000

TERROR L

-0-
88,200
Jl .954
95,867
99,947

104,200
"06,294
108,430
110,609
112,832
115,100
125,800
128,060



10.

11.

12.

Year:

Energy GWH:

Real Price &/KWH:

Inflati n Index:

Price t/KW.H:

Revenue:

Less Oper. Costs:

Operating

Add Interest Earned

on Funds:

Less Interest on
Long-Term Debt:

Less Interest on
Long-Term Debt:

Net Earnings from

Operations:

Income:

Annual

APPENDIX ™"C"

IDESCRIPTIONOFFINANC IALMODEL
(refer to Table C.I)

Fiscal years ending June 30.

Total firm sales for all projects included in
forecast.

Price C/KWH ! inflation index.

Mid-year FY 1983 (January 1, 1983) = 100.

Wholesale Power Rate ca.culated under HB9.
When more than one project is included in the
forecast the rate shown is the average cost
of power (Revenue 4 Energy) for all projects

Sum of the revenues for all projects included
in the forecast. Revenues are based on
project sales and the power rate calculated
under HB 9 Legislation.

Sum of operating costs for all projects
included. The calculation for each project

IS:

Operating Costs = (Generation KWH) X variable
0/M costs ($/KWH)).

plus (fixed 0/M costs ($/KW) X KW).

plus administration costs,
plus insurance crsts.

6-7

Interest Rate X Reserve and Contingency Fund
(previous year balance) (see 25 below)

Interest Rate X Outstanding Short-Term Debt
(previous year balance) (see 16 below)

interest costs for long-term debt (bonds
and state loans)

8+ 9) - (10 + 11)



13.

14.

15.

16.

17.

18.

19,

20.

21.

22.

23.

24.

Cash Income from
Operations:

State Grants:
Long-Term Debt

Drawdowns:

Workcap Debt
Drawdowns:

Total Sources of

Fund:

Less Capital
Expenditures:

Less Workcap and
Funds:

Less Debt
Repayment:

Less Payment to
State:

Cash Surplus
(Deficit):

Recovery from
HB9:

Cash Recovered:

12

Annual state grants

Long-term debt drawn (including state loans and
capitalized interest)

Short-term debt drawn for working capital (see
25 and 26 below)

13 + 14 + 15 + 16

Annual capital expenditures, including
capitalization interest and annual provision
for renewals and replacerents (0.3 percent of
project construction cost per annum, no real
escalation)

Increase in, working capital and reserve and
contingency fund (See 25 and 26 below)

Allowance for special payment to the state

(not currently used)

Allowance for special payments to the state

(not currently used)

Surplus or shortfall of funds. For projects
which receive more revenue under HB9 than is
required to meet obligations (including debt
service) the surplus is paid to the general
state fund. For projects which do not receive
sufficient revenues under HB9 to meet obliga—
tions, the deficit is met by a transfer from
the general fund. This deficit will only occur
for single projects. On a combined basis, a
deficit can never occur under HB9 Legislation.

Transfer uc funds under HB9 to projects which
show a deficit (see 22)

Cash retained by the project. This will always
be zero as all excess funds are sent to the
aeneral



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Reserve and
Contingency Fund:

Other Working
Capi tal:

Cumulative Capital
Expenditure:

Capital Employed:
State Contribution:
Recovery from HBO:
Retained Earnings
from Operations:
Debt Outstanding
Short-term:

Debt Outstanding
Long-term:

Debt Service

Cover:

Annual Borrowing
$ 1983:

Cumulative Borrow—
ing $ 1983:

Annual State
Grants $ 1983:

Cumulative State
Grants $ 1983:

Total Annual
Financing $1983:

Total Cumulative
Financing $ 1983:

Reserve fund 1is equal each year +o 100 percent
of provisions for renewals and replacements
plus 100 percent o-T operating costs.

Annual working capital is equal each year to
15 percent of operating costs plus 10 percent
of revenues.

Cumulative 18.
25+26+27.
Cumulative 14.

Cumulative 23.

Cumulative (net earnings from operations - cash
surplus paid our).

Cumulative 16.

Outstanding long-term debt (bonds and State
loans) after principal repayments.

(12 + 11y = (11 + 20).
15 <4,

Cumulative 35.

14 : 4

Cunulative 37.

35 + 37.

Cumulative 39.



Table C.

Alaska Power Authority Financial Forecast for Fiscal Years ending June 30.

(5 MILLIONS)

1. YEAR 1982 ~ 1983 1984 1985  198i

2. ENERGY GWH  — ~ . -

3. REAL PRICE -

4. INFLATION INDEX - - N -

5. PRICE - <t/KWH . L L
~ INCOME

s.  REVENUE o - .
7. LESS OPERATING COSTS - -

8. OPERATING INCOME - - .
9. ADD INTEREST EARNED ON FUNDS  -- -
10.  LESS INT. ON SHOi"T-TERM DEBT - .- o
11.  LESS INT. ON LONG-TERM DEBT - .- -

12, NET EARNINGS FROM OPERATIONS - .

-------------------------- CASH SOURCE AND USE--

13. CASH INCOME FROM OPERATIONS — — - —
14. STATE GRANTS - - - -
15. LONG-TERM DEBT DRAWDOWNS — - -
16. WORKCAP DEBT DRAWDOWNS — - - S
17.  TOTAL SOURCES OF FUNDS  — - — -

18. LESS CAPITAL EXPENDITURES m— --

19. LESS WORKCAP AND FUND - - -
20. LESS DEBT REPAYMENTS - e ..
21. LESS PAYMENT TO STATE - -

22. CASH SURPLUS (DEFICIT) — . . —m
23. RECOVERY FROM HB 9 - .- . --
24. CASH RECOVERED — - — — —

25. RESERVE AND CONT. FUND =M

26. OTHER WORKING CAPITAL - -
27. CUM. CAPITAL EXPENDITURE - -
28. CAPITAL FMPLOYED -

29. STATE CONTRIBUTION
30. RECOVERY FROM HB 9
31. RETAINED EARNINGS FROM OPS.
32. DEBT OUTSTANDING SHORT-TERM
33. DEBT OUTSTANDING LONG-TERM

34. DEBT SERVICE COVERAGE
35. ANNUAL BORROWING $ 1983

1



36.
37.
38.
39.
40.

CUM. BORROWING $ 1983
ANNUAL STATE GRANTS $ 1983
CUM. STATE GRANTS $1983

TOTAL ANNUAL FINANCING $1983

TOTAL CUM.

FINANCING $ 1983



METHODOLOGY USED TOR CALCULATION OF
POWER RATES IN FINANCIAL MODEL

Operation and Maintenance Portion of Power Rates

This rate is calculated independent of other projects.
Components of Rate

A. Operation and Maintenance Costs, (see C.l1 - 7).

rt-term interest costs (interest on short-term debt -
t earned nn reserve funds). (See C.1 - 9 and 10).

2
C. Annual provision for renewals and replacements. (see C.1 -
18).

0/M portion of the Power Rate = (A + B + C)/Project Sales.
Debt Service Portion of Power Rate

Components Used in Rate Calculation

A. Total System Debt Service (see C.l1 - 11 and 20).

B. Cond Coverage (ten percent).

C. Period (year-1983).

D. State"s Investment in each Project (equal to project cost for
this analysis).

Project Sales (see C.1 - 2).

NOTES

1. A provision for working capital has been included in this
analysis as well as a general reserve and contingency fund.
Working capital is assumed to be met by short-term debt, with
an annual 1interest rate of ten percent. The reserve and con—
tingency fund earns interest at ten percent per annum, (on the
previous year"s ending balance).

2. The annual provision for renewals and >oplacements (0.3
percent of project construction costs (excluding 1DC) per
annum) is assumed to be funded with bond coverage where
possible. If this coverage proves to be insufficient, then
revenues (and rates) are increased so that this shortfall is
just met.



Methodology Used to Calculate Debt Service Portion of
Wholesale Power Rates

1. Calculate Average System Debt Service Rate (RI)

Rl = (Total System Debt Service + Coverage)/Total Sales for all
Projects.
RI = (A + B)/SUM(E).

2. Determine System Cap Rate (R2) (see Subsection 44.83.398(2)(h)).

R2 = System Debt Service Average x (1 + .04 (year-1983)).
R2 = Rl x (1 + .04 x 0O).
3. Calculate each project"s initial, proportionate share of total

debt services and Without Cap Rate (R3).

R3 = (Total System Debt System Service + Coverage x (State's
Investment in the Project/State"s Investment in all Pov/er

Projects))/Project Sales.
R3 = ((A + B) x (D/SUM(D))/E

4. Determine whether the Without Cap Rate for each Project exceeds
the System Cap Rate and if it does, setthat Project"s Debt Service

Rate (M] equal to the System CapRate.
If R3 greater than"R2 then R4 = R2

5. If any projects are capped then using these rates would result in
a shortfall of funds to meet debt service obligation. In order
to correct this, the debt service share (and thus power rates)
for projects whose debt service rates are still below the cap
rate, are adjusted upwards (to a maximum of the System Cap Rate).
This adjustment (R5) 1is again based on the State"s Investment Iin

the project.

R5 = (State"s Investment in the Project/Total State Investment in
all projects whose rates are less than the System Cap Rate)
x Shortfall.

If a project™s rate should exceed the System Cap Rate under this
reallocation of the shortfall, its rate is also capped and the
above procedure is repeated 'or the remaining projects whose
rates are still less than the System Cap Rate.

6. The final debt service portion of the power rate for each project
is equal to Project"s share of Total System Debt Service Costs
after application of limits/Project Sales.

R4 = (R2 or (R3 X R5))/E



APPENDIX ™"D"

EFFECT OF "BLACKMAIL"™ CLAUSE ON POWER RATES

Section 44.83 383 (b) (2) states that if the general state fund does not
stand at S5 billion by duly 1, 1986, the power rate for each project will be
set at the greater of

(€)) the standard HB9 rate,

(b) a rate which will return 10percent annually cn the
air.Lunt invested in the project, including loans and
grants made by the state.

A comparison of power rates under standard HB9 calculations and those
under the "Blackmail™ clause starting in FY 1987 is presented in
Table F.I. These results are also summarized for 1987 and 1991 in
Table F.2. Thuse calculations assume bond coverage of 1.10.

Results

The"Blackmail™ clause, if invoked in 1987, would result in power rates
increasing by more than 75 percent for Swan Lake,Tyee Lake, and Terror

Lake. The rate for Solomon Gulch would increase by approximately 30

percent. These levels of rate increases would generate additional re—
venues in 1987 ranging “from $1.2 million for Solomon Gulch to $9.0 million
for Terror Lake. Total additional revenues for 1987 would he

$21.2 million. These results are itemized in Table F2.

The difference between the standard HB9 rate and the "Blackmail” clause
rate iIs seen to decline over time. Since the revenue generated under
the "Blackmail™ clause is fixed (at 10 percent of project cost) the
"Blackmail™ clause rates will decline as sales continue to increase.

For the standard HB9 rates there is a decline in rates over time for
most projects but this is much loss since operating costs are increasing
with inflation.



Table F.2

SUMMARY COMPARISON OF STANDARD H89 AND "BLACKMAILIL CLAUSE RATES

Addi tional

Revenues
Standard "Blackmail™ Clause Percent Gener, ted
HB9 Rate Rate Di fferenee (SMillions)
U/KVIH) (C/KWH)
Swan Lake
1987 15.5 27 8 79 4.4
1991 14.1 22.9 62 3.8
Tyee Lake
1987 15.4 34.8 112 6.6
1991 15.8 25.6 62 4.8
Solomon Gulch
1987 10.0 12.9 29 1.2
1991 10.6 12.9 22 1.0
Terror Lake
1987 12.2 22.0 80 9.0

1991 10.1 19.1 89 9.5
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