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EXECUTIVE SUMMARY

Background

In May, 1987, the Vermont General Assembly passed a
bill (H.173) requesting a comprehensive impact
assessment of a Vermont Yankee shutdown. With
assistance from various state agencies, local officials,
utilities and Vermont Yankee, the Department of Public
Service has undertaken this assessment. The General
Assembly requested two reports: a final report by
December of 1588 and an interim report. This study
provides preliminary findings of the Department’s
investigation into the questions raised in the
legislation and some recommendations for completing the
final report.

The investigation was conducted using the resocurces
available within the Department and *to the agencies
which assisted in preparing this report. The bill’s
questions covered a variety of issues ranging from the
state’s ability to cause a shutdown of the Vermont
Yankee facility to the effects such a shutdown
(state-initiated or otherwise) would have on ratepayers,
local communities and state tax revenues. These
questions raised novel and complex legal and economic
issues involving many uncertainties. Conclusions
reached in this report are, therefore, tentative
assessments and generally require further research and
refinement.

Conclusions

The fundamental conclusions of the Department’s
interim analysis may be summarized as follows. Federal
and state case law appear to indicate the possibility
that a state effort to close an operating nuclear power
plant may not be preempted if the action is not taken on
safety grounds. This possible reading is, however, an
extrapolation into an area where there is no precedent
and is, therefore, not secure. Also, any such attempt
would face further legal hurdles flowing from the
Commerce and Takings Clauses of the U. S. Constitution,
as well as the law of condemnation, making it
exceptionally difficult to predict the outcome.
Furthermore, were Vermont Yankee to shut down, whether
through state action or otherwise, the eccnomic
analysis, so far, projects substantial immediate and
long term costs to Vermont which must he weighed against
any benefits.

Regardless of the answer to the state authority
question, Vermont Yankea is subject to some risk of a
permanent or lengthy shutdown at any time for a wide



variety of reasons. Vermont utilities do not, in fact,
have a specific contingency plan fcr such an event. Nor
do they, as individual utilities, nave integrated, long
range plans identifying and evaluating options (which
would be available for use after a shutdown) in place as
called for by the Department’s proposed Twenty-Year
Plan. Thus, it would seem that quality of planning may
be a matter of more concern to Vermont than the legal
authority issue. Such planning cannot be effective
without a thorough understanriing of the resources likely
to be available. But it 1s not enough to understand
what the resources are; we must also see how they could
be accessed. Transmission sy.tems, especially thcse
owned by VELCO, GMP and CV must, therefore, be
considered. This interim report identifies a number of
questions that should be answered by Vermont utilities.
To support orderly inclusion in the final report, their
responses should Le received by May 1, 1988.

Summarized in the table below are the Department’s
preliminary estimates of the costs to the statc of a
shutdown in the event of a state taking or a shutdown
due to unspecified causes other than a forced closing
the state. The Department estimates that the costs of
forced shutdown would be roughly $569 to $612 million
present value 1988 dollars. A shutdown not due to a
state action would cost Vermont roughly $343 million.

PRESENT VALUE COST TC VERMONT OF AN EARLY SHUTDOWN OF
THE VERMONT YANKEE FACILITY IN 1988

(Millions of 1988 Dollars)

DUE TO CAUSES
R_THAN A TAKING

The differerce in costs between a state~initiated
shutdown and a closing due to other reasons (e.q.,
accident, federal regulation or management decision.)
follows from obligations the state might assume as the
new owner in the event of a state taking. If Vermont
Yankee were to close early due to reasons gther than a
taking, Vermont utilities would face the added costs of
replacement power in addition to their present share of
plant capital and other ongoing facility costs. In the
event of a state taking, the state, as the new owner,
would bear all those costs and might also bear the added
burden of the shares of plant capital zosts and ongoing
facility costs now paid by out-of-state utilities,
perhaps through a condemnation payment. Additionally, a
state action forcing a shutdown of the facility could
possibly leave the state financially exposed to claims
for any "loss" due to the cost of replacing the




out-of-state share of Vermont Yankee power. These
estimates do not reflect the costs of potential
litigation, foregone benefits from power sales or the
costs or avoided costs associated with an accident.

The Department’s estimates of shutdown costs are
based in large part on the expense projections supplied
by Vermont Yankee, which assume condemnation of the
facility by the state. The difference between the two
estimates in the above table is due largely to
assumptions about who bears the out-of-state shares of
plant capital, ongoing facility, and replacement power
costs. It reirlects one possible cost scenario and couid
change significantly with the circums ances following
such a closing.

H.173 Questions

The first question raised in the legislation asked
what authority the state has to shut down the Vermont
Yankee facility. Because no state government has taken
such a step, no legal precedent exists *hat addresses
the precise issues which would arise from attempts by a
state to force a shutdown of an operating facility.
Legal research reveals that the stave would appeaxr to
have the power to prevent the construction of a nuclear
power plant. One might reach a similar conclusion with
regard to a shutdown of an operating plant, but no
secure precedent exists. Were the state able to force a
shutdown, however, it appears likely that the facility’s
owners would be entitled to compensation.

The second question raised in H.173 asked what
authority the state has to protect the public safety,
health and welfare when the Vermont Yankee nuclear
facility is shut down. The state would continue to
exercise its authority over aspects of the facility not
including radioclogical health and safety. Included in
this authority would ba certain economic regulation of
the facility, state control over environmental
discharges, occupational safety, emergency preparedness,
and authority over "low-level" wastes.

The General Assembly’s third question was what
financial exposure the state would have when the
facility shuts down. Interpreting "state" to mean state
government and the taxpayers (as opposed to Vermont
utilities and ratepayers), we have concluded that if
Vermont Yankee were to close as a result of either a
federal regulatory agency ruling, an accident, or some
other unspecified internal decision by its owners or
management, then the state would not have any direct
financial exposure other than lost tax revenues.
Vermont utilities, however, would continue to be liable
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for their share of plant capital and ongoing facility
costs, as well as any new costs arising from the reason
for the shutdown. What portion of these expenses would
flow through to Vermont ratepayers would depend on the
factual circumstances and subsequent regulatory
decisions.

If a state action, however, caused a prematuce
closing of the facility through eminent domain or other
comparable action, then the state would likely be
obligated to assume those costs and to compensate cthe
owners of the fac.lity. Other possible obligatiois to
the state following a state taking and shutdown of
Vermont Yankee, if that path were followed, would
include ongoing facility costs until decommissicning,
costs of compensating out-of-state ratepayers f .r
replacement power, and any unfunded balance of the
facility’s decommissioning costs.

Alternative methods of establishing a condemnation
rayment to compensate Vermont Yankee’s owners could be
considered by the courts. The available guidance in the
law appears to favor the establishment of compensation
at the "book value" of the facility. In 1986, Vermont
Yankee reported this figure to be $230 million. An
alternative method would be a "capitalized value" of an
expected earnings stream. In a regulated utility, the
income earned is based on the undepreciated portion of
its capital investment, leading again to the c»anclusion
that compensation should be equal to book value,

The fourth question raised by the General Assembly
concerned the adequacy of planning for replacement power
and the ability to cover the costs of shutdown and
decommissioning whenever the facility shuts down.
Specific plans to address decommissioning the facility
including provisions for funding, have been made and
appear to meet federal standards for adequacy.
Approximately $11 million of the estimated $128 million
required (in 1987) has been collected by Vermont Yankee
and placed in a separate fund. The contract between
Vermont Yankee and its owners appears to establish a
clear obligation on the part of the owaers to cover all
costs associated with decommissioning except in the
event of a taking of the facility by eminent domain or
other similar proceeding, in which case future
ratepayers could be exposed to significant unfunded
portions of decommissioning costs.

Although no detailed replacement power plans exist
for the event of a Vermont Yankee shutdown, there appear
to be a number of alternative power sources available.
This environment could change, however, and many
difficult issues would confront the state in the event




of an early shutdown, including possible over-dependence
on a few large suppl’ers, significant rate impacts, and
environmental impacts associated w'th in-state sources
of replacement power. In addition, planning for
replacement power cannot be adequate without an
understanding of both generation and transmission. A
determination of whether mechanisms exist or are needed
to ensure adequate power specifically for the event of
an early shutdown of Vermont Yankee will depend on
information supplied to the Departnent by the utilities
in response to questions raised in this report.

The fifth guestion posed by the Legislature
inquires as to the appropriate economic criterion for
deciding whether the state should shut down Vermont
. Yankee. The Department believes that a social
cost-benefit approach might yield an appropriate
economic basis for such a decision. Based on its
preli~ nary calculation of the costs and benefits of a
state-.nitiated shutdown of Vermont ‘Yankee, the
Department’s interim estimated cost ¢o the state for
such a shutdown has a present value eguivalent of
roughly $569 to $612 million ir 1988 dollars. Other
major elements of the costs and benefits ¢t a shutdown
that could not be quantified include reduced risk
associated with a potential accident, litigation
expenses and foregone benefits from sale of power from
Vermont /ankee or sources used to replace it. A
shutdown of Vermrnt Yankee would also impose certain
costs and benefits to the strategic mix of power that

ensures adequate power for the future at reasonable
prices.

The bill’s final ‘question asked for an assessment
of the effects of a shutdown and decommissioning upon
Vermont ratepayers, and state and local revenues. The
impacts on ratepayers will depend largely on the
circumstances of the shutdown and ti.e costs that are
incorporated jinto the rates by tha Public Service
Board. Vermont relies on Vermont Yankee for up to a
third of its power. Assuming a state taking with all
major elements of costs borne by ratepayers, power rates
to Vermont customers could increase by an average of
roughly 10 percent. The distribution of these rate
impacts could vary between utilities in the state and
among customer classes. As noted in the report, a

number of as yet unquantified factors could alter this
estimate significantly.

The greatest impac' » of a shutdown of the Vermonc
Yankee facility would probably be felt by the town of
Vernon which rel!ies on Vermont Yankee for akout 88
percent of its tax revenue and has roughly 11 percent of
its working residents employed by Vermont Yankee Nuclear



Corporation. Roughly 57 percent of the Corporation s
327 employees live in Vermont and, in 1986, Vermont
Yankee paid about $3.2 million in taxes to the State of
Vermont and approximately $2.5 million to Vernon and
Bratt.leboro.

Open Issues

There were 2 number of issues raised in H.173 that
have been lef{. open for the final report in December,
1988. They have been addressed to varying degrees in
this interim report, but will be expanded on in the
final report with the completion of the resnarch and
further contributions from cther state agenc.ies and
Vermont utilities. Major issues left largely untouched
in this report include the effects o! demand-side
management and small power in reducing the burdens of
replacement power costs; the effects of the recently
proposed Hydro-Queben Contract on the costs of
replacement power; and the impacts of rate increases on
the competitiveness of state business and industry
within the state and associated impacts on emplc ment
and profits. Many other elements of the analysis will
undergo careful review over the course of the year and
the Department looks forward to the comments and
suggestions of interested groups as we review our
interim analysis and prepare a final report.
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1. INTRODUCTION
1.1 legislative Mandate

The General Assembly initiated this study of the
Vermont Yankee nuclear generating station by its passage
of H.173 during the 1987 ucsion.1 The bill was
introduced by Representatives Hockert, Batten,
Lingelbach, McCormack and Potvin on January 30, 1987
and, after being amended, was approved upon voice vote
by both houses May 1. Governor Madeleine Kunin signed
the bill May 12.

The bill directed the Department of Public Service
with assistance from other groups tu study the state’s
authority and obligations in a Clusing of the Vermont
Yani.ee nuclear plant. At the same time, lawmakers
sought an assessment of the impacts asscciated with an
early shutdown, including the cost of replacement power,
decommissioning and changes in tax revenues. The impact
on utilities and Vermont Yankee as well as state and
local economies was also to be studied.

During legisletive debate, it was recognized that
the Vermont Yankee plant offered certain benefits to the
state and its ratepayers. The plunt is the single
largest supplier or gencrator of electricity in Vermont,
pro/iding about one-third of thu electricity consumed
here. The total cost per kilowatt hour is presently in
the mid-range of all of the state’s elactricity sources.
Additionally, the plant gereraztes tax revenues for local
and state government and is a notable employer in the
windhaw County region.

Legislators recognized the plant might be closed
due to technical problems, an accident or other reasons,
but they specificall’ sought an opinion on whether the
state has legal authority to cause a premature closing
of the plart, given tne complex web of federal and state
laws and regulations governing nuclear cperations.

i=1
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Some iegislators had concerns about the continued
operation cf the nuclear facility in the wake of
accidents at Three Mile Island in Pennsylvania and
Chernobyl in the Soviet Unien. Another concern was the
issue of nuclear waste disposal. Vermont Yankee is the
largest producer in the state of high-level and
low=level nuclear waste. The state now has under study
a number of alternatives for disposal of low~level waste
such as contaminated :leaning fluids, rubber gloves, and
rags. Also, the faderal government is searching for a
high~level waste (consisting mostly of spent nuclear
fuel) storage site to fulfill its legal responsibility,
but may not have ona ready for many years.

In fact, th? Legislatu.e realized that many
significant issues required a public debate as the
nuclear plant approcached the mid-term of its licensed
JS5~year operating life. Other questions were: Would
there be adequate replacement poser if Vermont Yankee
closed for any reason? What impact would a closing have
on electric rates? Will there be enough money to
decommission the plant? H.w iong will decommissioning
take and what method will be used? The answers to these
questions and others promise to have significant
influence on the electric industry as well as the health
and weltare of Vermonters and other New Encland
residents in decades to come.

1.2 Background

The concept of » nuclear power plant in Vermont was
floated by a number of Vermont utilities in the
mid-1960's not long after Governor Philip Hoff proposed
the importation of slectricity from the C.aurchill Falls
aydroelectric project in Canada. 1In 1966, Vermont
Yankae Nuclear Power Corporation was organized, and in
1967 it received a construction permit from the federal
Atcunic Energy Commission to build a plant in Vernon at
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the s utheastern corner of the state, bordering New
Hampshire znd Massachusetts. The proposed plant was
sized at 540 MegaWatts compared to \armont’s total peak
derand of 34C MegaWatts at the time. In 19%¢6, 150
MegaWatts of Vermont'’s load was met by the State of
Vermont with electricity purchased from the Power
Authority of the State of New York (PASNY).

The plant is a General Electric Mark 1 boiling
water reactor and cost $220 million to build in 1972.
(In contrast, Connecticut’s Millstone 3 nuclear plant
was completed in 1986 at a total cost of $3.8 billion.)
Vermont Yankee began operaiion in November, 1972, and
its federal license is scheduled to expire in 2007,
Recently, company officials and owners have discussed
seeking an operating extension until 2012.

Fifty-five percent of the nuclear plant is owned by
Vermont utilities and the balance is held by electric
companies in other New England states. (See Appendix H
for list of plant ownerc and their shares.) Vermont
owners include: Central Vermont Public Service
Corporation, Green Mountain Power Corporation,
Burliugton Electri: Light Department, Vermont Electric
Cooperative, Washington Electric Cooperative and
Lyndonville Zlectric Department Seven other Vermont
utilities purchase a total of 1.5% of Yankee'’'s output
from CVPS and GMP., They are five muricipal utilities:
Morrisville, Northfield, Stowe, Hardwick and Orleans and
two private corpanies: Allied and Rochester.

Vermont Jankee typically produces about one-third
of the electricity consumed in Vermont each year,
depending on its operating performarce. During its
15~year operating history, it has, on average, ganerated
electricity at 68.7% of net rated capacity. Desp’ s .
difficult period dusing its first two years, the At
has had a favorable "capacity factor" relative to
nuclear plants of its type. When Vermont Yankee has
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been unavailable, the state’s utilities have had to to
obtain "replacement energy" at market costs.

The plant has rcutinely stopped operation once a
year for a period of 6-8 weeks to refuel and to perform
scheduled repair and maintenance work. Vermont Yankee
intends to lengthen the %“ime between refueling outages
to improve economy, effective with the cycle commencing
October, 1987. Repairs at the plant, however, have
proven costly: One significant project took place over
a ten-year period -- from tne mid-)970's to mid-1980's
== (€uring scheduled and unscheduled outages). It
invelved modifying the "torus" supports (part of the
emergency cooling system) at a capital cost of about $14
million. Utilities and their ratepayers incurred
additional zosts for power to replace Yankee'’s during
plant outages. Another repair resulted in a
nine-~and-a-half-month outage beginning in September,
1985, wher cracked recirculation pipes were replaced at
a capital cost of about $60 million. Expectation of
this work prompted the state to purchase 150 MegaWatts
from Hydro Quebec to assure a reliable supply of
replacement energy. Between 1972 and 1985, the plarnt
was shut down and taken "off line" 108 times: Twelve of
the outages waore for coutine refueling and 96 outages
were unplanned, caused by operational problems. The
duration of outages has ranged from less than a day to
several months.

The sponsoring utilities are responsible by
contract to continue to pay the plant’s “apital costs
ard cperating expenses even when it fails to operate.
Those companies pass along these capital costs to
customers along with the expected cost of replacement
power purch sed when Yankee is off line, a practice
which has, in some cases, resulted in surcharges to most
Vermont ratepayers. These surcharges are not reflected



in the average price per kWh Vermont Yankee has
calculated. (See Chapter 6.)

1.3 Scope of Study

This study encompasses the impacts on the ftate of
Vermont, its utilities, ratepayers and residents,
associated with a shutdown of the nuclear plant. There
clearly are effects on other states associated with a
plant closing. A few miles or less from the plant ave
New Hampshire and Massachusetts, which would have
concerns about the plant from the perspectives of
safety, environment, employment and economics. Also,
about 45% of Vermont Yankee'’'s electricity is sold to
utilities in other New England states, meaning
out-of~state ratepayers have a stake in the plant’s
continued operation. However, impacts on Vermont are
the focus of the study, except to identify potential
compensation to out-of-state owners of Vermont Yanke2 in
the event the state caused the plant to close.

If further studies of nuclear power plants in the
region are contemplated, otl.er New England states should
consider participating in a coordinated study. There
are eight commissioned nuclear generating plants in New
England. The closing of any one of them has positive
and negative implications for the entire region, not
just the host state. For instance, Vermont utilities
have ownership or interest in nuclear plants in four
other New England states anu an action or event closing
any of them would have impacts here.

1.4 Study Overview

H.173 cilled for input from many sources, including
Vermont utilities, some of whca supplied their
projections of a plant closing’s impact. . roughout
their analyses, the utilities and Vermcnt Yankee looked
at direct costs in considering the "economics" of
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operating or closing the nuclear plant, i.e., only costs
directly associated with the plant and with the supply
of replacement power upon its closing. On these bases
they have concluded that an early shutdown would be
unjustifiably expensive.

The Department has chosen to take a somewhat
broader view of the economic issue, recognizing that
yankee can not be viewed in isolation i matters such as
state or regional jower planning and healih and
environmental issues. In fact, any decision to close
the plant or to continue its operation must examiire a
spectrum of ceonomic and non-economic impacts. (See
Tables 6-2 and 6-10, for example.) While the Department
has not been able to guantify all the costs and benefite
of a shutdown, it is important to at least consider
those that are only qualitative.

what are the economic considerations? When
deciding to build or to continue a plant’s operation,
regulators cannot decide based solely on the plant’s
ability to produce low-cost energy. The U.S. Supreme
Court has noted that states may not be precmpted on
economic matters aisd that there seems to exist some
state authority over such matters as economics and power
planning issues, including the need for power, system
r.iiability and diversity, and the environment.

However, that decision relates only to the construction
of a nuclear plant. No case has been decided relating
to the closing of an existing nuclear plant. (See
Chapter 2.)

Many power planners, for example, have concerns
about relying on large, single unit generating sources,
inherantly requiring disproportionate increases in
re. capacity.' In October, 1987, the New England
Power Pool decided to increase eicctricity reserve
requirements for utilities region-wide. This was done
in part to reflect so-called "oparational realities"”
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related to maintenance outages of la.'ge nuclear plants.
During the summer electric peaks in 1387, nuclear plants
in Cennecticut, Maine, Vermont (for scheduled refueling)
and Massachusetts were out of service. The winter of
1987~88 nas already seen outages of a iwumber >f large
nuclear plants in Connecticut and Massichusetts.
Ultimately, electric consumers pay for the reliability
risk associated with these generating sources through
replacement power costs and increased reserve
requirements, serving as an example that the direct cost
of a plant’s operation may not reflect its total costs
to ratepayers.

The Department was required to make certain
assumpti-ns about the Vermont Yankee study due to the
broad nature of the .egislative questions. The
Department assumed, for example, that references to the
"gtate" in Questions 1, 2 and 3 meant the State of
Vermont and its agencies and departments. The
Department asks the Legislature to clarify these and
direct further study as the interim report is discussed
during the 1988 session.

The fundamental conclusions of the Department’s
iaterim analysis may be summarized as follows. Federal
and state :ase law appear to indicate the possibility
that a state effort to close an operating nuclear power
plant may not be preempted, if the action is nct taken
on safety grounds. This possible reading is, however,
an extrapolation into an area where there is no
precedent and is, therefore, not secure. Also, any such
attempt would face numerous further legal hurdles
flowing from the Commerce and Takings Clauses ci the
U.S. Constitution, as well as the law of condemnation,
paking it exceptionally difficult to predist the
outcora. Furthermore, were Vermont Yankee to shut down,
whether through state action or ctherwise, the economic
analysis so far p ojects substantial i sediate and long




term costs to Varmont which must be weighed against any
benefits.

Regardless of the answer to the state authority
question, Vermont Yankee is subject to some risk cf a
permanent or lengthy shutdown at any time for any of a
wide variety of possible reasons. Vermont utilities do
not, in fact, have a specific contiagency plan for such
an event. Neither do any of them have in place an
integrated, long range plan identifying and evaluating
options (such as would be available for use after a
shutdown) as called for in the Department’s proposed
Twenty-Year Plan. Thus, it would seem that planning
quality may be a matter of more concern to Vermont than
the legal authority issue. Such planning cannot be
effective without a thorough understanding of the
resources likely to be available. But it is not enough
to understand what the resources are; we must also see
how they could be accessed. Transmission systems,
especially those owned by VELCO, GMP and CV must alsoc be
considered. This interim report identifies a number of
questions that should r» answerrd by Vermont utilities.
(See Section 5.4) To svwpport orderly inclusion in the
final report, their responses should be veceived by May
1, 1988,

Preparation of the interim report has been a major
undertaking. The Department tent requests for
information or assistance t» approximately 38 groups,
including Vermont electric distribution utilities,
Vermont Yankee Nuclear Power Corporation, mun.cipalities
near the plant, state agencies, Vermont Electric Power
Company (VELCO) and others. (Susmaries of comments by
these parties are found in Chapter 8.) Eight staf’
menmbers from legal, enginsering, planning and consumer
divisions of the Department worked on the study. Five
served as authors of the report. Cumulatively,
department staff has devoted spproximately eleven man
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months to preparing the report. Recommendations for the
final report are described in Chapter 9.

Recommendations for resources for the finzl report,
called for in #.173, will be rorwarded under separate
cover. Included in this report, as noted above, are
various questions that will nced to be answered for the
final report.

Finally, it should be ncted that this interim
report, particularly as it relates to the state’s legal
authority to close Vermort Yankee prematurely, involves
difficult and complex matters for which there are no
specific legal precedents. Perhaps the only real
certainty is that beth Vermont Yankee owners and the
nuclear industry in general will not be hesitant to
spend substantial time and money to defend their
interests, and that the resulting legal oattles would be
both long and expensive.

FOOTNOTES -~ Chapter 1
: "An act relating to the completion of a study
assessing the shutdown of the Vermont Yankee
Nuclear Facility," 1987 Vt. Acts 38.
2

Y. K. Henderson, at al., Planning for New England’'s

Electricity Reguirements, Fed. Reserve Bank of
Boston, Nov., 1987, p. ii.




2. AUTHORITY OF THE STATE TO SHUT DOWN VERMONT YANKEE

“Wwhat authority does the state have “» shut down

the Vermont Yankee Nuclear facility?v

Analysis of the state’s authority to order a
shutdown of the Vermont Yankee facility involves
consideration of federal law, state law, and the
relationship between the two. Because no state
government has taken the step of actually shutting down
an operating nuclear facility, the courts have not had
occasion to address the precise issues which would arise
from such a shutdown or attempted shutdown. This
absence of precedent makes predicting how a court would
rule especially difficult (particularly as there is no
specific shutdown legislation to analyze), and virtually
assures that any shutdown effort would give rise to
protracted and expersive litigation. Because of the
interim natuce of this report, this section attempts
primarily to introduce and highlight some of the
principal issues which would be likely to arise in
shutdown legislation or litigation. It is expect d that
more detailed analyser will be developed by the
Department and will be offered in the final report.

2.1 Federal Preemption
2.1.1 U.S. Supreme Court Case

There is no question but that Congress has made
many aspects of nuclear power matters of federal
regulation, and that the initial question which would be
raised in shutdown legislation or litigation is whether
the states have been left with sufficient residual
authority to permit the shutdown of an existing nuclear
plant, It is well settled that Congress may preempt
state authority either by express terms of legislation,
or by enactment of a scheme of federal regulation that
is "so pervasive as to make reasonable the inference
that Congress left no room for the states to supplement
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1t.'1 With respect to nuclear power, Congress has
enacted a broad scheme which regulates "the radiological
safety aspects involved in the construction and
operation of a nuclear power plnnt."'

While the federal statutory scheme set forth in the
Atomic Energy Act’ and subsequent legislation may
indicate a federal intent to preempt state regulation in
the area of nuclear safety, a 1983 United States Suprere
Court case suggests that the individual states retain a
measure of control over non-safety related nuclear

matters. The case, Pacific Gas and Electric Company V.
State .nergy Resources Conservation & Development
Qg..;;gxgn.‘ involved certain statutes passed by the
California legislature in 1976. One of these statutes
imposed a moratorium on the construction of nuclear
plants until the State Energy Resources Conservation and
Development Commission, a California state agency,
"finds that there has been developed and that the United
States through its authorized agency has approved and
there exists a demonstrated techn)logy or means for the
disposal of high level nuclear valto."' The statute
further defined "disposal" as "a method for the
permanent and terminal disposition of high-level nuclear
vasto.'. Certain California utilities challenged this
statute, alleging, among other things, that it was
preempted by the federal statutory scheme for the
regulation of nuclear power.

Without dissent, the United States Supreme Court
upheld the validity of the California statute. While
indicating that "the Federal Government has occupied the
entire field of nuclear gafety concorns" with certain
minor exceptions, the court held that the California
statute was based on gconomic considerations, and thus
fell within the broad responsibilities traditionally
held by the states in the field of public utility
regulation. The court relied on a California
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legislative report which indicated that the waste
dispesal problem was "largely economic or the result of
poor planning, not safety tolatod.“. In rejecting the
utilities’ assertions that the statute was actually
based on safety concerns, the court determined that it
would be improper to look behind the avowed econoric
purpose of the statute. "It would be particularly
pointless for us to engage in such inquiry here when it
is clear that the states have been allowed to retain
authority over the need for electrical generating
facilities easily sufficient to permit a State so
inclined to halt the construction of new nuclear plants
by refusing on economic grounds to issue certificates of
public convenience in individual proceedings," wrote
Justice White for the COurt.’

In a concurring opinion joined by Justice Stevens,
Justice Blackmun stated his belief that the court'’s
opinion did not concede enough authority to the
individual states, and that a state could in fact use
safety related concerns as a basis for prohibiting the
construction of nuclear power plants. In his concurring
opinion (which does not represe~ the full court’s
views), Justice Blackmun emphasized that "states
traditionally have possessed the authority to choose
which technolegies to rely on in meeting their energy
noodo",‘° and that the judgment of the Nuclear
Regulatory Commission that cone*ruction of plants may
safely proceed does not mean that states must in fact
permit utilities to build such plants. Summarizing his
position, Justice Blackmun wrote:

Congress has not required States to “"go
nuclear,” in whole or in part. Thae Atomic
Energy Act’s twin goals were to promote the
development of a technology and to ensure the
safety of that technology. Although that Act
reserves to the NRC decisions about how to
build and operate nuclear plants, the Court
reads too much into the Act in suggesting that
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it also limits the States’ traditional power

to decide what types of electric power to

utilize. Congress simply has made the nuclear

option available, and a State may decline that

option for any reason. Rather than rest on

the elusive test of legislative motive,

therefore, I would conclude that the decision

whether to build nuclear plants remains with

the States. In my view, a ban on construction

of nuclear power plants would be valid even if

its authors were notivated by fear of g core

meltdown or other nuclear catastrophe.

The Department concludes that the majority decision
lends support to state jurisdiction over non-safety
related issues. Nevertheless, the Pacific Gas case
relates only to a state’s legal authority to preclude
the construction ~I a nuclear plant. It must be
stressed that no case has been decided relating to the
closing of an existing nuclear plant. 1In a case
governed by this ruling, it would seem that allowable
economic and power planning considerations would not be
limited, one-dimensional cost factors, but rather
encompass both direct and indirect financial
implications over the short and long term, including,
but not limited to reliability, diversity of sources,
environmental costs and energy costs.

Other recent cases lend support to the proposition
that the primary function of the Nuclear Regulatory
Commission involves safety matters. In Union of
goncerned Scientists v, NRC,'? decided in 1987, the
Federal Court of Appeals for the District of Columbia
circuit concluded that the Atomic Energy Act preclides
the Nuclear Ragulatory Commission from taking costs into
account in determining and then enforcing a level of
"adeguate (safety) protection" in the operation ot
nuclear plants. As the court noted, "[(n)ot a line in
the legislative history accompanying the amendments
suggests that such consideration would be

appropriatc."’



This understanding is reinforced by a reading of a
1984 federal Court of Appeals case involving the
controversial Shoreham nuclear facility. In County of
suffolk v, Long Island Lighting Company'!, the federal
Court of Appeals icund, consistent with the Pacific Gas
case, that concerns about the safety of the plant were
preempted by federal law. With respect to economic
concerns about the effect of cost overruns on rates,
however, the Court did not find that federal preemption
oxiotod.“ The Suffolk County case, like Pacific Gas,
thus appears to recognize, to some exteat, the states’
right to control non-safety aspects of nuclear power.

2.1.2 Vermont State Law

Vermont, like most other states, has adopted
statutes and rules which set forth a comprehensive
scheme of utility regulation. In fully exercising what
Justice Blackmun referred to as its "traditional police
power over the manner in which [it) meets its energy
ncods."x' the Vermont lLegislature has enacted Title 30
of the Vermont Statutes, which, among other things,
creates a Public Service Board (Sec. 1) and Department
of Public Service (Secs. 1,2), sets foith a
comprehensive scheme of rate regulation (Secs. 225-230),
imposes restrictions on abandonment of utility systems
and transfer of utility assets (Secs. 109. 231-233), and
requires tuat strict criteria be met prior to approval
of the construction of new transmission or generaticn
facilities (Sec. 248). Indeed, a review of the criteria
wvhich must be met under Section 248 (which became
effective in 1969, after constructiun of Vermont Yankee
began) shows the breadth of Vermont'’s regulatory
scheme. Before a certificate of public good is issued
under Section 248, the Board must make findings that the
proposed new facility will confer an economic benefit on
the state and its residents, and will not have undue
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adverse effects on such things as the stability and
reliability of the state’s electrical system, the
natural environment, historic sites, air and water
purity, and human health and safety. Moreover, the
Board must give due consideration to the recommendations
of the regional and municipal planning commissions and
municipal legislative bodies, and must determine that
the need for electricity from the proposed facility
could not be mat in a more cost effective manner through
conservation and demand side management me2sures. The
legislature has imposed even stricter standards with
respect to nuclear fission plants; the legislature must
specifically determine, prior to the issuance of a
certificate of public good, that construction of such a
plant will promote the general welfare.?” 1In this
regard, the legislature has retained its oversight of
nuclear plants, rather than delegate this responsibility
to Vermont regulators,

2.1.3 Analysis

In view of the holding of the Pacific Gas case and
the language of 30 V.S.A. Sec. 248, it appears that the
State could refuse to permit the construction of
additional nuclear power plants in Vermont, at least if
it did so on economic or other non-safety related
grounds., It is much less clear, however, how the courts
would interpret the law if faced with a state decision
to clese an operating facility. It appears that two
questions would immediately emerge. First, does the
exclusive authority of the Nuclear Regulatory Commission
over "the radiological safety aspects involved in the
construction and operation of a nuclear plnnt"'
conflict with a potential state determination that
operation of a plant should be stopped? Second, how
broad or narrow a reading of the "safety versus
economic" d.istinctions should a state undertake in



considering whether to allow an existing plant to

l sontinue .peration?
With respect ¢t the both gquestions, the cases #
l statutes provide ilittle guidance. However, the questi

1

of how a plant should operate (clearly left to NRC
iurisdiction) me' be different from the gquestion of
vhether a plant should continue to operate at all, at
least with respect to non-safety issues. It should
l again be noted that there s no case law considering
this precise question, however, and that it is difficult
to predict what a court woulc do when faced with 1it.
The second guestion is also a difficult one. While

the Pacific Gas case undeniably cCreates a distinction

between safety and economics, the two are intertvined
A practical sense. Perhaps all that can be said wit!
any certaiaty is that the less a statute Oor 1ts

legislative history is based on safety

that statute would be upheld Moreover, while court

will not generally "look behind" the stated legis.iativi

purpose of a statute, any shutdown statute or action
should be the product of careful study of economi
nsiderations, and must not merely use an economil

ationale as a pretext for dealing with safety concerr

r The Commerce Clause

O

Article I, section ® clause J of the United State

‘ol

b
|

‘anstitution grants to the United States Congress 1@
power "t¢ regulate commerce among the several states."”
What this short phrase means has been the subject of
innumerable judicial interpretations, although the
Supreme Court long ago recognized that the Commerce

Clause does leave some room for state regulation

affecting interstate commerce, provided the subject 1s
of 4 Al concer And 18 not ne reguiring nati al

> 20 | ] " "
regulation Bocause Vermont Yankee "exXports” soOme
- ¥ 1t < * S - 21
>f 1ts elecCctricity ¢ ther states, and because




these exports would be terminated by a state mandated
shutdown of the plant, interstate commerce would be
affected by the shutdown, and a Commerce Clause issue
would almost certainly be raisel) in litigation.

While the courts have not had the opportunity to
consider the Commerce Clause ramit.cations of the
shutdown of an existing nuclear plant, there are
numerous cases dealing with the relationships between
the Commerce Clause, traditional state authority in the
regulation of utilities, and the interstate sale of
electricity. The gist of these cases is that the courts
will perform a two part test ir determining if a state
statute, regulation or adjudication can survive a
Commerce Clause challenge. First, the court will look
to see if the challenged regulation constitutes "simple
economic protectionism." If it does, it will usually be
struck down without further analysis, as in the case of
a New Hampshire Public Utilities Commission order which
attempted to restrict the export of hydroelectric energy
produced within New Hanplhiro." If a measure does
not amount to "simple economic protectionism," but
rather visits its effects equally on local and
interstate commerce, it is then subjected to a three
part balancing test:

1) Does the statute regulate evenhandedly, with
only incidental effects on interstate commerce:;
or, rather does it discriminate against
12tora§uto commerce on its face or in practical
effect

2) Does the statute serve a legitimate local
purpose?

3) If the statute does serve a legitimate local
purpose, could alternative means Yreloto or
serve the local purpose vltbggt discriminating
against interstate commerce?

It appears that legislation prematurely closing

Vermont Yankee might survive the above preliminary



test. Such leg.slation would not constitute "simple
economic protectionism" for Vermont, since the effects
of shutdown would be shared by both instates and
out-of-state purchasers of the plant’s electricity.
While meeting the second test might be more difficult,
it appears that appropriate legislation would have a
reasonable chance of surviving such a challenge,
assuming such legislation could survive the other
hurdles discussed in this report. As noted, a shutdown
of the plant would appear to regulate evenhandedly and
not discriminate against out-of-state purchasers, since
all puichasers -- instate and out-of-state -- would lose
the electricity generated by the tacility." A
shutdown premised on legitimate economic grounds could
conceivably serve a local purpose such as providing more
reliable energy or providing lower rates over the long
term if, for example, a premature closing would be
cheaper than a rebuilding of the plant’s containment
system or some other major topalr." Moreover, if the
economic concerns addressed by the legislation were
directly related to the existence ar! continued
opera*iun of the Vermont Yankee facility, and could only
be truly remedied by a shutdown, there would not appear
to be an available alternative means of serving the
local purpose without burdening or discriminating
against interstate commerce. Under these circumstances,
the criteria set out by the Supreme Court might be met,
especially since "modern jurisprudence has usually,
although not nlways, given more latitude to state
regulation™ than did an earlier approach used by the
courtu."

2.3 The Contracts Clause

Article I, section 10, clause 1 of the United
States Constitution prec'udes the states from enacting
any law "impairing the Obligation of Contracts..."
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Because Vermont Yankee has contracts to sell
electricity, and because those contracts would
undoubtedly be affected by a state mandated shutdown of
the plant, it is possible that shutdown legislation or
litigation would involve a claim by utilities that the
Contracts Clause of the Constitution had been viclated.
wWhile any potential issue arising from shutdown
legislation or litigation must be looked at very
carefully, it appears that the Contract Clause issue
might be less troublesome than the preemption and
commerce clause issues discussed earlier. The Supreme
Court has recognized that the prohibition contained in
the Contracts Clause is not absolute, and that it must
be read to accommodate the inherent police power of the
state to safeguard the vital interests of its
citizons.” Moreover, the fact that an industry has
been heavily regulated in the past is relevant in
determining the extent of impairment, since a person or
company involved in a highly regulated industry may
realistically expect furthey and changing
roqulntion.'. Given the principal of judicial
deference "to legislative judgment as to the necessity
and reasconableness of a particular lousurc“" with
respect to issues of this type, carefully drafted
legislation would have a reasonable chance of surviving
a challenge under the Contract Clause.

2.4 Takings Clauses of Federal and State Constitutions
2.4.1 Standarde For Taking=

Assuming that legislation prematurely closing the
Vermont Yankee facility could survive the challenges
discussed above, the gquestion would arise as to whether
the plant’s owners must be compensated as a result of
the shutdown. While the cases pertaining to the Takings
Clause of the U.S. Constitution (prohibiting the
government’s taking of private property without payment
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of just compensation) are exceptionally difficult to
interpret in a consistent fashion, it appears likely
that enactment of shutdown legislation would lead to an
obligation to pay Vermont Yankee’s owners. Under
general principles of constitutional law (both state and
federal) a governmental "taking" of property, and the
attendant regquirement that compensation be paid to its
owners, can arise in either actual or constructive
fashion. An actual taking would occur through a
legislative enactment specifically taking or condemning
the raciltty'. wvhile a constructive taking would

result from legislation or litigation which so
pervasively disrupts the plant owners’ property rights
as to require that compensation must be -;do." In
either event, the plant’s owners would have to be paid
for their loss,

If the state were to seek to accomplish an actual
taking of Vermont Yankee, it would likely do so by way
of eminent domain. Under state and federal
constitutional provisions, Vermont would have to show
that the taking is necessary and that it is for a public
uuo.” Because of federal preemption in the safety
area as discussed earlier state concerns regarding the
safety of the plant could not s rve as a direct basis
for establishing the necessity of the taking. Rather,
what would apparently need to be established is that the
specific site the facility is on is necessary to serve
the intended alternative public use. Whether the future
use of the site offered as the basis for a taking would
in fact qualify as a "public" one would probably be the
subject of litigation. The Vermont Supreme Court, in a
case ducided long ago, took a narrow view of what
constitutes 2 publ.c use, saying that "public use" and
"public benefit" were not the same thinq." More
recently, however, a court in another jurisdiction has
said that "public use" and "public interest" could be
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34
considered synonymous for eminent domain purposes.

The result of any potential litigation over the public
use question will, of course, be largely dependent on

the nature of the public use selected.

Need For Compensation

Under most circumstances, the owner of real or
personal’s property which is taken by the state
(either in actual or constructive fash.on) is entitled
to just compensation for that propcrty." The
principal exception to the rule that compensation must
be paid arises when property is taken or affected
pursuant to other, non-eminent domain aspects of the
government’s police power. Whereas eminent domain
involves a taking of property because it is useful =«
the public, these other exercises of the police powe:
involve regulation of use of property, or ilmpalirment
rights in property, on the ground that the free exer

f those rights is contrary to the public

7 . )
1nterest.’ Examples clude abatement of a

38 .
nuisance, destruction of an unlawful substance,

forfeiture of property ch as an automobile) used
illegal transactions,. destruction of property
necessary to avert ! 't danger (such as the
spreading of a fire).

In the case of a state forced shutdown of Vermont
Yankee, it appears that it would be difficult for the
state to avoid payment of compensation to the plant’s
owners, since use of the police pover to shut down the
plant might well not pass muster with a court. A
declaration that the plant was a nuisance would probably
not be sufficient, since the health and safety concerns
normally associated with a nuisance are in this case
preempted by federal regulation, as noted earlier,
plant is not illegal in and of itself, and is not ar

Wil

instrumentality used in the commission of illegal ac




A claim that a premature closing is necessary to prevent
imminent danger, whether valid or not, also appears to
be preempted by the federal regulatory scheme. Since
these traditional police power functions cannot be used
to justify a closing, it appears quite likely that
compensation would have to be paid.‘° Questions as to
the amount of that compensation are addressed in

Chapt: 8 4 and 6.

2.5 1Indirect Shutdown Possibilities
As noted in the introduction to this section of the

report, the analysis performed herein has attempted to
address the ramifications of a legislative effort to
close Vermont Yankee. If the entire picture is to be
seen accurately, howaver, it must be recognized that
there are other ways in which the state might work to
bring about a shutdown if one is deemed appropriate.

2.5.1 Federal Congressional Action

The difficult federal preemption guestions which
have been noted in this report exist because of the
complex relationship between the federal nuclear scheme
and the traditional deference accorded the states in
matters of utility regulation. Just as Congress was
free to create the federal structure and federal
statutes as they now exist, so it is free to change
them, and to permit states tc fully consider health and
safety factors in making any and all docisions regarding
nuclear power. Congress also may confer upon the states
the ability that they would not otherwise enjoy to
restrict the flow of interstate colaorco,“ and
federal legislation permitting state mandated shutdowns
of nuclear plants might well pass constitutional muster,
particularly if it were conditioned on payment of
compensation. The Vermont legislature coula certainly
work to promote passage of federal legislation of this
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type if it desired to expand state control over nuclear
plants. This would likely be a long and very difficult
approach, given the federal government’s historic role

in promoting and overseeing nuclear power.

2.5.2 Traditional Utility Regulation
Under the provision of Title 30 of the Vermont

statutes, the Public Service Board has broad regulatory
power over the Vermont electric utilities which own a
substantial portion of Vermont Yankee. When those
utilities seek an adjustment in their rates, the cosat of
service data which they must supply includes costs and
expenses associated with Vermont Yankee. The Public
Service Board may deny recovery of any costs and
expenses which have been imprudently or unreasonably
incurred. Moreover, both the Public Service Board and
the Department of Public Service enjoy broad authority

examine the books, papers, and records of utilities,
and to investigate utility transactions which affect the
interests of Vor:ontorl." Even if it is assumed that
these state regulatory toocls could not be used directly
te bring about a shut down of the plant, they 1) give
the state some opportunity to make informed judgments
about the utilities’ wisdom in continuing to incur
nuclear-related costs and expenses, and 2) provide the
types of checks and balances which may aid the utilities
in making their own evaluations about whether the plant
continues to be truly economic.

2.6 Conclusions

While absence of legal prec.dent makes it difficult
to predict what the result of shutdown related
legislation or litigation would be, carefully drafted
legislation may have a reasonable chance of surviving
challenges based on federal preemption and the Commerce
and Contracts Clauses of the U.S, Constitution. If a
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shutdown were enacted via a taking, it appears likely
that the facility’s owners would be entitled to
compensation for the taking.
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AUYTHORITY OF THE STATE TO PROTECT PUBLIC SAFETY

"Wwhat authority does the state have to protect the

public safety, health and welfare when tha Vermont

Yankee nuclear facility is shut down?"

Background

Vermont'’s legal authority to protect the public
safety, health and welfare upon shutdown of Vermont
Yankee is found in Vermont and federal law. This
chapter of the interim report surveys possible state
statutory authority to protect the public., It does not
and has not thoroughly analyzed preemption arguments
with respect to each of the cited authorities. Recent
and ongeoing litigation concerning radiological emergency
response plans for the Shoreham Nuclear
Island, N.Y. provides numerous
pelitical and legal responses
the relation between state and
protect public safety and NRC
radioclogical safety.

Under the U.S. Constitution,

reserved all powers not delega:

2
government. Among these powers

referred to as a state’s "police power." ‘e

of this "police power" can most vividly be seen 2 the
recent "exercise" by state officials during a simulated
catastrophe at Vermont Yankee. On December 2, 1987,
state and local »fficials mobilized to practice in a
simulated nuclear emergency A state’s police power,
essence, is its authority to protuct the public safety,
health and wvelfare.

In theory, to the extent reserved to it by the
Constitution, the exercise of Vermont’s police power 1s
almost unlimited. n the Vermont Yankee and other
ontexts, that power may R imited by the effect

exercise on other st




In the Vermont Yankee context, important
constraints on the state’s police power are imposed by
the federal government’s exercisa of its Commerce Clause
power. The federal government, through passage of the
Atomic Energy Act,3 has to a large extent preempted
the states’ ability to regulate issues of radioclogical
safety by giving exclusive jurisdiction over
radiological safety aspects of nuclear “.ant operation
and construction to the NRC.‘

The scope of federal preemption of a state’s
efforts to regulate a nuclear plant after shutdown has
not been litigated. At present only two things are
clear. The state is not absolutely preempted from any

conceivable exercise of its authority that might affect

% 5 - 1
a nuclear plant. There are areas of traditional

state sovereignty affecting aspects of the plant that

a

are not preerptei.‘ For instance, the state and local
Lo protect

persons and property off the Vermont Yankee site in ar

.7 On the other hand, the utate does not

have authority to regulate Vermont Yankee us 1t

chooses. Resolution of these uncertainties will depend

on the circumstances under which particular issues

arise.

In addition to statutory authority the state wou
retain authority to protect public health, safety and
welfare under common "°w remed! s such as negligence.
Indeed, the state wuuld be free to award punitive
dazages against a utility if it wvere found liable in a
tort case for causing a radiation injury. Such an awvard
was argued by a utility as an impermicsible attempt tc
regulate nuclear safety standards. However, the U.S,
Supreme Court held that punitive damages as a means of

419 ele

causiny potential defendants to exercilse greater care

‘ 8
was not preempted by the Atomic Energy AcCt.




In exploring state authority, except as noted, it
is assumed for purpcses of this interim report that
measures taken under the following existing state

statutes are not preempted.

Statutory Authority

The state’s existing statutory authority to
regulate Vermont Yankee derivis from laws in several
areas: public safety, emergency management, land use
planning, air and water gquality, utility and industrial
regulation. Statutes which regulate generic industrial
aspects of Vermont Yankee have not been detailed;
examples of such statutes might include industrial
equipment standards and certification, workers’
compensation and unemployment insurance. The existin
authority would survive a Vermont Yankee shutdown,
except as otherwise noted. Examples of specific

statutes include the following.
4

Yermont Water Pollution Contr

Chapter 47)

The Vermont Water Pollution Contreol ACt authorize
the Secretary of the Agency of Natural Resources tc¢
require water discharge permits. The Act applies tc
Vermont Yankee by defining "was*e" to include "any
substance or material, liquid, gaseous, solid or

radiocactive, including heated liquids, whether or not

harmful or deleterious to waters."’

At present Vermont Yankee has a state was'e water
discharge permit for its discharges into the Connectic
River. After shutdown, were the plant to produce
discharges into the Connecticut River, the state might
be authorized to require a permit, so long as it did not

N ; 10
regulate radiclogical aspects of discharge.




vermont Air Poilution cControl ACt (10 V.S.A.,

Chapter 213)

The Act authorizes the Agency cof Natural Resource
to prevent, abate and control air pellution. These
regulations would apply after shutdown to the same
extent as at present. The Federal Clean Air Actll
specifically authorizes the states to regulate

radicactive air pollutants from nuclear plants,

Act 250 (10 V.S.A., Chapter '51)

Act 250 authorizes the Dnvironmental Board to
regqulate development. Act 250 would have possible
application after shutdown to improvements oOr

onstruction which would not affect radiological
ontainment and which would not affect the p.ant as ar
facil
'.8.A. SecC,

occur on the

257 may apply.

Public Service Statutes (30 V.S.A., Chapters 1, 3,
These statutes provide the Public Service Board
(Board) and the Department of Public Service
(Department) general supervisory authority cver public
utilities including Vermont Yankee which would apply

after shutdown, including:

Financing arrangements of Vermont Yankee
Nuclear Power Corporation, including issuance
of sacurities or salesxzmcrtqaqes or pledges
of corporate property.

Vermont Yankee’s manner of business
operations, the condition a ; costs of

maintenance and manacement.

A duty ¢t report acci

idents resdltii:
of life or incapacitating injury.




Approval, incliuding a finding of compliance
with the state’s electrical energy plan, prior:
to constructing any {gplﬂcemeht electrical
generation facility.

Approval of acgquisition of control over
anothe; puplxc service coppany or of
consolidation or merger.

Shutdown by eminent domain would transfer the
ownership of Vermont Yankee plant to the state, even if
the plant were not generuting electricity. The present
public service statutes do not address regulation of a
state-owned electrical generating facility. The Vermont
Yankee Nuclear Power Corporation would continue to exis®
subject to Board and Department regulation as a publi
service company.

If a shutdown were caused by state regulation,
ownership would continue in Vermont Yankee Nuclear F
Corporation. Under these circumstances, Board and
Department regulation over Vermont Yankee under the

pertinent statutes would continue.

Vermont Occupational Health ACt (18 V.S.A., Chapte:
The Act authorizes the state to regulate
occupational health regarding all aspects of Vermont
Yankee, including radioclogical. However, pursuant
funding arrangements governed by a memorandum of

understanding between Federal OSHA and the NRC, the

Vermont OSHA only inspects for safety ifsues arising

from Vermont Yankee’s operation as a large industrial
plant. The present situation is likely to continue
after shutdown no long as the plant remains a place of

enployment.

New England Compact On Radioclogical Health Protection
(18 V.S.A., Chapter 131)

All six New England states are party to the New

Englard Compact on Radioclogical Health Protection.




Members of the compact previde murual assistance among
the party rtates in radiation 1nc1dents.17
Sshould a radiation incident occur after shutdown
the compact plan provides for a method of response DY
the state. The compact also enables the state tc¢
request assistance in the form of personnel, equipment

and facilities from other party states.18
P

lonizing and Non-Ionizing Rndiation (18 V.S.A.,

Chapter 32)

This statute designates the Department of Health as
the state radiation control agency. The Act gives the
Health Department responsibility to develop programs fo:
the control of ionizing and non-ionizi.ng radiation whi

compatible with federal regulatory programs for
by~-product, source and special nuclear materials. ]
the extent state programs are compatible with federal
requlacion, the Health Department may control by
licensing and registering sources of ionizing and
non-ionizing radiation which are compatible with federal
regulatory programs for by-product, source and special
nuclear matermals.19 Chapter 32 is also important as
he enabling legislation for Vermont to assume
"ayreement state" status with the federal government.
Agreement status gives the state greatly enlarged powe:
and responsibilities over nuclear materials.zo (See

below for discussion of "agreement state" status.)

Chapter 32 also grants the Health Department authority

to declare existence of an emergency requiring immediate

action for protection of health and safety.

Radiclogical Emergency Response Plan Fund (<0 V.S.A.
Chapters 42, 44)
The Act requires the Emergency Management Divi
f the Vermont Department of Public Safety, 1in

cooperation with other state and local agencies, T«




create a radiological emergency response plan to protect
persons and property within the state who are threatened
by their proximity to an operating nuclear reactor. The
Act also reguires payment of $250,000 to the State
Treasury by Vermont Yankee to establish the Fund and
contributions thereafter to maintain the fund level
after expenses paid by the state in connection with
state, municipal or county expenditures in providing
personnel, operating costs and equipment necessary for
implementing the state’s radinlogical emergency response
plan. Costs inc\. -red by the state in its simulated
emergancy drills a-e reimbursed from this fund by
Vermont Yankee.

Storage of Radiocactive Material (10 V.S.A., Ch. 157)

This Vermont statute requires approvil by the
general assembly that a facility for deposit, storage,
reprocessing or disposal of spent nuclear fuel elements
or radicactive waste material will promote the general
good or the state before such a facility may be
lmilt.’1 The statute exempts Vermont Yankee Nuclen:
Power Corporation”, fror approval of itec temporary
storage of spent nuclear fuel or other radiocactive waste
on its present site.

y (18 V.S.A,

1700-1702)

V-SNAP, as it is known, presently consists of the
Commissioners of the Departments of Health and Public
Serv: e, the Secretary of Natural Resources, one member
of the House of Representatives, one senator and two
nenbers of the publlc.” The panel has several
advisory duties. It discusses issues relating to
nuclear power and the presence of a nuclear plant in the
state, impac.s on state agencies, and changes in nuclear
plant operation. It prepares technical data,
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communicates with plant operators, and and acts as a
liaison with the Nnc." After shutdown V-SNAP would
likely continue with its advisory, communication and
liaison duties.

vermont Advisory Commis
Waste (10 V.S.A. 6510-6512)

This Commission was established to advise the
governor and the legislature on matters relating to
low-level radicactive waste (waste) and to develop a
management plan for the waste generated in the
atato." The Commission consists of 11 members from
state agencies, the legislature, organizations holding
licenses for the use of rad.ocactive materials, one
environmental organization, municipal government and the
general public.

With public input, the Commission is charged with
developing a management plan relating to generation,
transportation and storage of waste. The plan among
other matters advises on Vermont membership in a waste
compact; plans if no facility will be able to accept
waste gerarated in Vermont; and reviews the impacts of
the federal mandate that Vermont take possession and
ownership of Vermont generated va.t.." The statute
creates a waste management fund of $150,000 to staff and
defray costs of developing the low-level waste
management plan. The fund consists of fees assessed on
low=level radiocactive waste generated in Vornont."

Waste Management Act (10 V.S.A., Chapter 159)

The Act’s definitions of "harardou  waste" excludes
all special nuclear, source or by-product material as
defined by 42 U.S.C. 2014. In general terms special
nuclear, source or by-product material includes uranium
or thorium, ores containing these materials or plutonium
or isotope 233 or 235 enriched uranium or material made

-8
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r after shutdown, Vermont has
would be to maintain current
non~agraement state. The second would be

an agreement with the NRC to assume

responsibility for by-product, source and special

nuclear materials. If the state were to enter into su
n agreement, under existing legislation the Department
of Health would assume responsibility for licensing
by-products, source, special nuclear materials or
devices or equipment utilizing such materials.33 The
state would also have the right to enter Vermont Yankee
to determine compliance with or violation of the
statutes. However, areas of V mont Yanked
inder federal ntrol and state inspectl
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produced by Vermcnt Yankee and the projected price of
Vermont Yankee power. Replacement power costs in the
event of a 1988 shutdown are estimated to be
approximately $1.328 billion which includes both Vermont
and out-of-state shares. However, this would be offset
against approximately $726 billion in savings in the
cost of operating the plant;, for a net of $612 million,
The portion Vermont would be exposed to would depend on
the reason for the shutdown. (All costs are 1988
present values. Soe footnote 1 of Chapter 6.)

4.3 Other Financial Exposures

For a discussion of other financial exposures to
the state including loss of tax base, decommissioning
costs, and costs of increased regulation, see Chapters €
and 7. Litigation surrounding a shutdown for any reason
might be protracted and extraordinarily expensive. On
the other hand, litigable issues might all be negotiated
and settled in advance of shutdown with no effect on the
time of shutdown., Costs of litigation have not been
estimated for this interim report.

4.4 Conclusions

The numerous variables and contingent costs
envisioned by this question make it impossible to arrive
at a simple bottom line figure of what it would cost the
State to shut down Vermont Yankee. The foregoing has
been an attempt to clarify the areas of uncertainty and
to provide some guidance of the amount certain costs
might be should they occur as a result of shutdown.
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Doesn’t Improve®, 9 Inside NRC No. 26, 1 (December
21, 1987) (McGraw=Hill).

U.8. Const. Anend. X.

, 120 Ve, 380, 387
(1958) ! aee

134 Vt. 498, 506 (1976) (hereinafter
cited as Batnat 1I).

Quoted in Demers, at 387,

m.é?_n_:mumnunmnx, 139 ve. 72

Id, , at 75,
Vermont Nuclear Power Corporation, Annual Report of

erx EBlectric, Utilities, Licensees and Others,
g%ic Form No.~-1 (1986),

2 Orgel on xnlunsxnnTnnnnx_xlAnnns_nnlnxn (2d ed.
1953) (her ter cited as Orgel), Sec. 209; 8

Nichels * ...  Esinent Domain (2d ed. 1986) Sec.
14A.03, 1ev¢ atter cited as Nichols).

Sae Dea 390 - 391, Orgel at 85, 8 Nichols Sec,
14A.03, chols Sec., 19,31 (1978); See alsc Barnet

i1 at 503; IlI_lhﬂLlnd.l!lll_ﬁnllln¥.¥‘.ln!n_nx
Barnet, 130 Vt, 407, 413 (1972) (hereinafter cited

as Barnet 1).

Runers, at 387,

Id., at 188,

470% (order, Mar. 18, 198)).
Id., at 2,

:: ti.. “araont !uhllc lorvieo Board, Docket No.

4451, (Order August 20, 19%31) 3.
1d., at 7.

i-8




16
17
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24
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27

In re Towne Hill Water company, at 7S5.
S Nichols Sec. 19.07: 2 Orgel Swc. 220,

$ Nichols Sec., 22.1: 2 Orgel Sec. 222.

8 Nichols Sec. 14A.04; 2 Orgel Sec, 218, Chap. XVII,
XVIII (passim).

8 Nichols Se.'. 14A.04; 2 Orgel Sec. 218.
8 Nichols Sec. 14A.04; 2 Orgel Sec. 218,

, 121 Ve, 230,
241-244(1959).

2 Orgel Sec. 210; 8 Nichols Sec. 14A.03. For tax
valuation gurpoooo the Vermont Supreme Court has
said that "[o)riginal cost less depreciation may be
a method of arriving at fair market value .f it
reflects present costs. . .so that they will in
effe~t become present reproduction costs." Barnet
1l at 505-506.

== ff, Veraont Public Service Board, Docket No. 44851)

(order Aug. 20, 1981).
2 Orgel Sec. 210: 8 Nichols Sec. 14A.03.

Based on the cost of constructing a coal power plant
in 199%8. Costs were calculated based on
construction cost estimates found in YEPLAN
Generation Task Force Assumption Report and EPRI's
1986 Technical Assessment Guide discounted to 1988
using average cost of capital for Vermont Utilities,



5. ADEQUATE PLANNING FOR REPLACEMENT POWER, SHUTDOWN
AND DECOMMISSIONING

"Is there adeguate planniny to provide for
replacement power and to cover Lhe cost of shutdown
and decommissioning, whenever Vermont Yankee shuts
down?"

There are a variety of alternative vower resources
today that could replace the loss of the Vermont Yankee
tacility given proper planning and lead time. Despite
this. additional significant guestions would noed to be
ansvered to determine whether there are adeaquate
resources for the future or if additional contingency
planning measures should be adopted by the utilities to
help ensure adequate replacement power in the event of
an early shutdown of the Vermont Yankee facility. It is
clear that early planning tor a shutdown of the facility
would ¢ ‘ve available replacement power and reduce the
burden sociated costs on ratepayers.

Current plans for decommissioning Veirsont Yankee
appear to address most major uncertainties surrounding
the issue including funding., Probably the greatest
concern under existing plans are that future ratepayers
or taxpayers may be exposed to unfunded portions of
decomnissioning in the event of an early shutdown or to
significant cost overruns following a nourmal operating
life.

$.1 Replacement Pover Planning

Becausy of the sveeping nature of this question,
the Department assesred Vermont'’'s adequacy of planning
for replacement power by addressing the matter in three
parts. First, do Vermont and its utili*ies have
adeguate mechanisms to plan for replacement power
vhenever Vermont Yarkee shuts down? Second, have those
mechanisms been utilized to prepare such plans? Third,
regardless of the amount of planning that has been decne,
does Vermont have tiae supply-and demand-side options

$=1



necessary to yield an adequate power supply in the event
that Vermont Yankee becomes temporarily or permanently

unavailable?

5 1.1 Mechanisnms

The Department is charged by statute with power
planning responsibility for the state, and long term
planning is one of its primary functions. The Twenty
Year Plan, the main product of that effort, is a
comprehensive planning document that projects the
state’s needs and analyzes Vermont’s supply-and
demand-side options in detail. Utility long range power
planning capability is concentrated in Vermont’s larger
utilities, primarily Central Vermont Public¢ Service and
Green Mountain Power. Vermont’s smaller utilities in
general have much less planning capability, although
Burlington Electric has begun developing its strateg’'C
planning capability The Vermont Public Power Supply
Authority assists in the long term planning of some
municipal and cooperative utilities, although 1its
greatest current impact is in short term planning, rate
case preparation, and short-term power transactions.
The Vermont Electric Power Company (VELCO) has

ransmission planning capabilities, recently expanded,

that would play an important role.

The pcwer planning capabilities of both the state
and Vermont’s distribution utilities have grown during

the 1980’s. These advances were forced largely by

increased public attention stemming from past utility

failures, and the emergence in 1981 of the Department as
a body responsible for power vlanning.

There appear to be adequate mechanisms in place to
plan for some, but not all aspects of replacement powar
in the event of a Vermont Yankee shutdown.
siversification of future sources and integration of

demand-side management into planning are both essential




to sound planning. The most notable deficiencies in
planning by Vermont utilities, primarily in the area of
demand-side management (DSM) and its even-handed
integration with supply planning, are di:cussed in the
Twenty Year Plan.

One strength of Vermont’s power planning capability
is the experience of its utilities and the Department in
acquiring Canadian energy, both electric and gas. Both
Vermont’s distribution utilities and the Department have
negotiated substantial Canadlan electricity purchases in
the recent past. Recent negotiations have culminated in
a five year purchase of firm power from Ontario Hydro,
and a propcsed long term contract with options to
purchase large amounts of firm power from Hydro=-Quebec.
A process is presently taking place that may lead to
increased future gas supplies for Vermont. Gas, as an
economic energy source, provides the potential for
significant direct energy, as well as fuel for future
electric generation plants.

Also, Vermont utilities have demonstrated
capability to construct instate generation, most
recently the McNeil wood plant and several hydroelectric
plants. However, Vermont'’s concern and awareness of
environmental impacts raises questions regarding the
prospect of constructing new instate generation.

5.1.2 Implementation.

While Vermont planners have adaquate capability in
some areas and on some levels for replacement power
planning, very little such planning for an early Vermont
Yankee closing has actually been done. Vermont'’s
distribution utilities have not constructed a plan
identifying precisely how the sources available to the
state would be used to replace Vermont Yankee in the
event of an unexpected closing. However, the Department
has repeatedly expressed concern about the Vermont
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utilities’ heavy dependence on Vermont Yankee for their

present and future power needs, and called for action tc

ameliorate that risk.1

It may be that a detailed contingency plan need not
actually exist to deem Vermont’s planning adequate.
Rather, a suitable goal for replacement power plarning
might be to obtain a firm understanding of the
potential, availability and limitations of each option
available to Vermont, and to ensure that those options
would be sufficient and flexible enough to replace
Vermont Yankee in an economically and strategically
acceptable way. However, based on the report submitted
in response to H.173 by the utilities that own Vermont
Yankee, the Department could not conclude that this
lesser standard had been met. That report’s
consideration of the strengths and weaknesses
obstacles to implementation of the options it

and the list of options reviewed was
Management Options

Yankee were to become permanently
the near future, Vermont’s utilities
face sharply higher energy costs for several year
would likely be forced to purchase short term
capacity at premium prices. The time needed to
construct new generation facilities, and lesser lead
times to implement small power and DSM measures oOr
acquire excess generating capacity from other utility
systems, w(uld limit Vermont’s shert-term ability to
replace Vermont Yankee with instate sources. Before the
commissioning of Phase II of the Quelnec~NEPOOL
Interconnection in 1991, the sum of Vermont’s generation
and its transmission ties to New York and Quebec may not
be sufficient by themselves to meet the state’s needs

without Vermont Yankee. Capacity and energy sufficient




e

to meet Vermont’s remaining needs could be obtained
within New England, but the specific sources and the
cost of that power car. ot be identified at this time.

1f planning for replacement power were to begin
significantly in advance of a Vermont Yankee shutdown,
the plant’s capacity and energy could be replaced with a
considerably more economic and sustainable set of
options. First, a shutdown in the early to iuid~-1990’s
or later would allow the completion of a substantial
amount of capacity that is currently being developed,
primarily small power projects and Phase II of the
Quebec~-New England Interconnection. Second, some of
Vermont’s cheapest options are improvements in the areas
of conservation and load mancgement, as well as
transmission and distribution line loss reductions. A
lead time of even a few years would allow a significant
improvement in the level of demand-side planning Dby
Vermont utilities, and the implementation of many DSM
measures by the time of the shutdown. Finally, that

lead time would enable Vermont planners to assess th
1

T

st i
con - ~

.
PS -

ution and strategic value that coul

obtained from new instate generation (including small
power), plants constructed elsewhere in the region, ar
additional Canadian imports, and to procure appropriat

amounts of each by the time they are needed.

5.2.2 ong Term Outlook

Tha Department expects cost-effective DSM measures
to make » substantial contributior to Vermont’s balance
of electrical supply and demand in any foreseeable
scenarioc of supply options and load growth. A shutdow
of Vermont Yankee would greatly increase the state’s
need for both supply~ and demand-side options. In fact,
some projects might be made cost-effective by a closi
of Vermont Yankee. To the extent that Vermont utilitie

pursue their most economic options, demand-side measure




will meet a substantial portion of Vermont’s needs.
Kowever, a great improvement of Vermont utilities’
demand-side planning capability will be needed to tag
the full economic bonefits of DSM.

The contribution of small power projects to
Vermont’s future supply mix will depend strongly on the
prices that producers are offered. Those prices would
reflect the state’s increased needs in the event of a
Vermont Yankee shutdown. A goal of the Public Service
Board’s current small power rulemaking proceeding
regarding its Rule 4.100 is to develop an appropriate
balance between the price and value of small power
developed in Vermont, through a more efficient and
responsive small power market. Small power’s potential
also depends on the number and size of potential
projects. Most large projects under consideration today
would be fueled by petroleum, natural gus, wood, or
municipal waste. The Vermont Power Exchange has
indicated that preliminary proposals for several hund:
megawatts of small power production exist. However,
practicality and economic feasibility of such new
proposals are untested.

Vermont’s location, along with expected surpluse
of hydroelectricity, coal generation, and gas suppli«
in Canada, combine to ma e the importation of Canadian
energy a realistic long term opticn. The Vermont
distribution utilities’ recently proposed long term

agreement with Hydro-Quebec, if approved, could be an

important determinant of the cost and flexibility of

replacement power if Vermont :ankee were to become
unavailable.

Vermont’s location also suggests the possibility of
increasing access to out-cf-state markets by adding
transmission capacity. 1In particular, increased
transfer capability to the vest could enhance the

feasibility cf long term purchases from Ontario or New




York that would be limited with the present transmission
system.

1f needed, the most immediate form of new instate
generating facilities would likely be gas turbine or
diesel peaking plants. These units are designed for
infrequent operation, have comparatively low
construction costs,
build.

cleanly,

and take only about three years to
They have limited fuel requirements, burn
and in general have modest environmental
impact.
Plants designed for baseload operation would likely
be more difficult to site than peaking units,

because of

their potential environmental impacts and need for a

reliable fuel Among

the

supply and delivery infrastructure.

most realistic for new baseload utility

options

in

generation

Vermont ar® one or more gas-fired combinec

sized somewhat over 200 MW, wood-fired
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tween 20 and 60 MW, and cocal~fired plants

the construct

uld

proposal,

gas CoO

greatly

tr generatl

3
J A

serve as a development

jas~fired cogeneration proje 8 by mall power pro

Vermont industries.
Planning for
The

Decommissioning

issue of planning for the shutdown and

decommissioning of Vermont

Yankee has attracted

considerable attention

in the last 10 years. In the

late 70’s, there were numerous public

1ssues of funding de

Tl B
Wil

Ea

the Vermont General onsidere

discussions
this

rly in

i legislati

Ie

"

™

|




enabling the state to establish a program for funding
the shutdown and decommissioning of Vermont Yankee.
Soon after, Vermont Yankee filed plans with FERC to
establish an internally funded decommissioning plan.
Existing plans for funding the decommissioning of
the Vermont Yankee facility were approved by FERC in
1983 and have since been adjusted. The current
decommissioning pians include a technically feasible
method for completing an immediate dismantlement and a
long range funding program needed to pay for a scheduled
shutdown in the year 2007.2 All shutdown and
decommissioning costs are to be borne by the purchasers

of Vermont Yankee power.

Current Plans

Decommissioning of a nuclear power reactor 1s
process of taking it from service and disposing of
remaining radiocactive materials. For the process
complete, the radiocactive levels of materials remalni
at the site must be brought to low enough levels toO
permit unrestricted access and use of the site.

The current lans for decommissioning the Ver

vankee facility call for a complete dismantlement

4
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ramoval of the facility immediately following the
expiration of the operating license and shutdown 11
year 2007. cCurrent estimates of the time required
achieve complete dismantlement of the facility are
approximately six years at a cost of approximately §°

million in the year 2007 ($128 million in

dollars>.3

Existing funding provisions call for cash received
from the sponsors of the Vermont Yankee facility (the
owners) to be deposited in a separate fund (escrow fund)
controlled by a third party. Payments are made to this

fund on a monthly basis. These decommissioning fund




payments increase costs at Vermont Yankee by roughly 4%

(about $6 million per year in constant 1987 dollars).‘

Vermont Yankee reports that approximately $10.9 million

was deposited in the fund as of September 30, 1987.
The fund collects interest from the purchase
high grade government securities and certificates
deposits. Every four Yyears, starting in January,
the payment plan is to be reviewed and revised to
reflect any differences in the assumed and actual
interest rates earned and inflation rate changes.
review is to be followed by a submission to FERC
supporting any changes in the funding plan. Such
may also include revised estimates of
costs. In the event the costs of
cmmissioring differ from those provided for in the

covered by the sponsors

There are a number of federal regulation
t> the shutdown and decommissioning of a nuclear
reactor. The NRC is also expanding its regulations to
prescribe specific decommissioning methods and funding
approaches needed for NRC approval. Current regulations
specify only general requirements.

In general, current regulations require that
applicants for operating licenses establish the
financial capability to meet all obligations assocC)

wtdown.




Listed below are the federal regulations and

guidelines pertaining to federal regulation of

decommissioning:

Part 10 CFR 50.54 ~- Requires all operating
licensees to take steps to obtain on-site property
damage insurance to cover decontamination and
cleanup following an accident.

Part 10 CFR 50.82 =~ Requires licensees applying
for termination of their operating license to
develop procedures for disposal of radiocactive
materials and decontamination of materials and
site.

Regulatory Guide 1.86 ~- Provides guidance on how
te satisfy the requirements of 10 CFK 50.82.

Part 10 CFR 51.5(b)(7) == Provides that an
environmental impact statement may be required
prinr to the decommissioning a nuclear facility.

Plans for Decommissioning Following Forced
Shutdown
Were the state to force a shut down of Vermont
Yankee through a taking, the state as owner would likely
assume responsibility for the decommissioning. As
assume control of prev
anc sponsibility for most or all
into the fund. A 1988 shutdown, then,
an additional obligatior

fund of roughly $117 million

If the state were to force an early shutdown, the
question remains whether the decommissioning could
actually begin significantly earlier than the current
scheduled shutdown date (after the scheduled end of
Vermont Yankee s operating license in 2007).
Decommissioning cannot be completed until all spent fuel
has been removed and disposed of off-site. Current
federal law (Nuclear Waste Policy Act of 1982) require

the federal government to start accepting spent nuclear




must retain that license until all radioactiv Zfuels,
sources and components are removed from the site.

Four alternatives are considered acceptable by the
NRC for retiring a facility. These are:

(1) Dismantlement (DECON) == All radiocactive
components are removed from the site and the
site is brought back to unrestricted use for
other purposes.

Mothballing (SAFSTOR) =-=- Mothballing consists
of placing the facility in a stat: c*
protective storage until dismantlemd« .c can
take place.

Entombment (ENTOMB) == Entombment consists of
sealing all radiocactive components behind a
containment shield.

Conversion == Under the conversion option, the
original source of steam generation is
disconnected from the turbine and retired
under one of the three option listed above.
The remaining facility is then operated unde:
a new nuclear or fossil fuel systemn.

Yankee
materials to be
taken off 1t on 34 sility schedules 1t
shutdown. To date, there has been little experience
jecommissioning a facility in this manner. Only one
reactor of the same BWR type as Vermont Yankee has beer
completely dismantled: the Elk River facility in

Minnesota. The Elk River facility was a small prototype

reactor with only four years of total operating history
9

before ‘t was dismantled in 1974,
The general advantages of the early dismantlement

of the Vernon facility include the following:

(1) Early availability of property for alternative
use == Following the complete dismantlement,
the owners of the Vernon site would be free t
use it for some alternative function. Given




fuel for off site disposal in 1998. The Department of
Energy, however, has indicated that it does not expect
to establish a permanent repository for the spent fuel
until 2003. DOE has, however, proposed an amendmert tc
its Mission Plan which would establish a facilicty to
allow for interim storage of high level waste; such a
facility could permit dismantlement as early as January
1998.6 Considerable question remains, however,
exactly when and how such storage can take place.
Alternatively, Vermont Yankee could start the
decomm.ssioning process much earlier by dismantling

facility around an on-site spent fuel storage

facility.’

Other options for off-site disposal \y exist, but
may be viewed as unlikely. According to a Vermont
Yankee report, the use of available storage capacity
other approved iIclear power plants, for example, 1is
a viable option. The unly two plants with similar
storage fucilities in the northeast, Nc
Utilities’ Millst« and Boston Ed
could only ac the spent fuel fron

the expense © limitin helir

Optic
The NRC Regulatory 1lde 1.86 "Termination

Operating Licenses )r Nuc Ar Reactors," provi¢
methods and procedures considered acceptable by
for termination of an operating license. Once a
facility has decided to terminate its operating licens
it must apply for a possession-only (i.e.,
non-operating) license. irrent regulations require
plans for decommissioning be filed in conjunction with
an application for a possession-only license. The
aavantage of the possession-on.y license 1s that it

imposes reduced surveillance requirements. The licens




the strategic location of the Vernon site and
the infrastructure elements in place, options
include placing a new generatina plant on the
same site.

Ir nominal dollars, early dismantlement may
present the most expensive decommissioning
plan; however, wvhen one considers the lost
opportunity for alternative uses of the site
during a SAFSTOR or ENTOMB, early
decommissioning may represent the most
attractive option. The DECON option may also
be most attractive from the standpoint of
surrounding communities. Once the plant is no
longer providing tax revenues and employment
incoue to the Town of Vernon, it may be viewed
as "an eyesore, a perceived hazard, or, at the
least, an unp;aductive use of an otherwise
useful site."

¢ fety == Although the overall level of
occupational radiation exposure will be higher
and more personnel would be required to
‘ismantle the facility than under a delayed
dismantlement, at least two safety
considerations favor a prompt dismantlement.
First, the operations personnel who are most

familiar with the facility would still be
available to assist in che dismantlement.
Second, immediate dismantlement would
eliminate the risk of radiation leaks or
exposure during the delay or safe storage
period,

In general, DECON presents a greater safety
hazard than the alternative options for
decommissioning. Despite these hazards, the
NRC reports that exposuig can be kept
reasonable under DECON.

Other considerations -- In the case of Varmont
Yankee, the single asset na*.ir» of the company
may favor an early decommissioning. Once the
facility has closed and the decommissioning
fund has matured, the company will no longer
be generating any revenue, except on interest
earned on the fund. As a long range
proposition, this could create uncertainty
over both the funding and the management
oversight during any extended delays.




SAFSTOR

The SAFSTOR decommissioning option involves virtual
isolation of the radicactive components of a facility
until their radiocactivity levels are lowered to enable
less restrictive handling measures during
decommissioning. Available cost data suggests that
SAFSTOR may be safer and less expensive (ignoring
alternative site uses) than DECON.

cumulative constant dollar costs associated with a
100 year delayed dismantlement (of the Vermont Yankee
facility) were lower than the costs of immediate
dismantlement by approximately $20 million ($53 million
vs. $73 million in 1981 dollars). Thirty year delayed
dismantlement costs were higher than the immediate
dismantlement option (at $85 million); however, a
present value compariscn yield significantly lower
costs (associated with either a 30 year SAFSTOR or
ENTOMB than D!‘.CON).u The bulk of the costs under a
SAFST" > or ENTOMB option occur during the actual delay
and dismantlement, 30 to 100 years after D!:CON.u

Although the potential for occupational exposure
may increase during the delay betore dismantlement
(SAFSTOR) , overall, SAFSTOR significantly lowers the
risks of occupational exposure to unsafe radicactive
materials by allowing the level of radicactivity to
decay naturally. Even the occupational risks associated
with transportation accidents would be significantly
reduced in a SAFSTOR option over early dismantlement.
An NRC report estimates that transportation casualties
(injuries and fatalities) would Le reduced by
approximately 79% under SAFSTOR.x‘

ENTOMB

Total entombment of a facility involves the
encasement of all radioactive materials behind a
biological shield. The difference between the ENTOMB

5=-14




and SAFSTOR options is the extent to which the
radicactive components are secured behind a protective
shield. Like SAFSTOR, entombment can eventually involve
dismantlement, however the costs of that dismantlement
would be increased by the extent of the barrier created
to secure the radioactive materials. Under both the
delayed SAFSTOR process and the ENTOMB process,
continued security of the facility is required.

However, the extent of the security is significantly
reduced under the ENTOMB option.

The advantages of the ENTOMB option are its low
initial and ongoing costs. Indefinite entombment has
not been ruled out by the NRC, but, as a practical
matter, is not generally viewed as a viable
.lternative. Indefinite entombment would render the
site useless and require ongoing security for hundreds
of yurs.u Entombment in conjunction with a delayed
dismantlement, however, may be desirable from both a
safety and a cost standpoint.

CONVERSION

Conversion of a boiling water reactor of the
Vermont Yankee type is a less viable option than for
other U.S. reactor tybes. The turbine in a BWR type
reactor is exposed to radicactive steam and is
contaminated. Both the source of steam and the turbines
may have to be removed before another source of
generation could be installed. On the other hand,
cooling towers and some other non-contaminated
structures could be reusable,

5.3.5 Issues

The selected method of decommissioning should be
technically feasible, safe, cost effective, practical
and address relevant uncertainties in costs and the
timing of the plans.




SAFETY

Alternative methods for decommissioning Vermont
Yankee present risks to both workers dismantling the
facility and to the general public. Immediate
dismantlement presents relatively high risks to the
occupational workers and the general public. A delayed
dismantlement of the Vermont Yankee facili(y presents

significantly less health risk associated with

: 16
occupatlonal exposure.

Table 5-1 shows the risks to the general public and
occupational risks associated with t’ i1fferent
decommissioning methods. These cstimates were devel.ped
MW) BWR reactor (more than twice the size of Vermont

Yankee) .




TABLE 5-1

SUMMARY SAFETY

ANALYSIS FOR DECOMMISSIONING
A REFERENCE BWR

Safety Concern
Type gource Units

RECON  ENTOMB SAFSTOR
10 Xxr 230 X¥Xr S50 Xr

Public Safety

Radiation Dose
Decommissioning
Transportation
Continuing Care

Total

OQccupational
gafety

sa J‘Q Ation L»(;":
Decommissioning

Transportation
Continuing Care

™/ 1
.S 2\14
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The major sources of exposure and injury associated
with the decommissioning of the facility occur during
the actual dismantling operations. The most significant
reductions in public and cccupational exposure would
come from a 30 year passive safe storage (SAFSTOR) with
delayed dismantlement. After 30 years, there is little
additional gain in exposure reduction.19 Risk of
serious injury or fatalities, however, is lower under
the immediate dismantlement and entombment options.

In general, less than 10 work loss accidents are

expected to result from the decommissioning under any

20 : . :
plan. Transportation ocrurring during the

dismantlenment he greatest potential risks tc

the general publ fatalities were exrected to

B

esul rom decommissioning the reference BWR that
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be approxi
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year ENTOMB; however,
present value comparison of the alternatives yields
lower costs associated with delayed dismantlement
options.

In 1981, the Vermont Yankee Nuclear Power
Corporation contracted a study to estimate the ccorts
decommissioning under alternative decommissioning
options. Table 5-2 provides a summary of the cost

estimates from the contractor’s report.




TABLE 5-2

Decommissioning Costs

(Thousands of 1981 $)22

Initial
Costs

Dormant Period
Costs

Dismantlement

Yankee

would be 08tly than immedlate

11N
A ALY

tlement 4du - YW E 08ts © hand

when

onents hav

Uncertainties surround estimates of the costs,
exposure risks and technologies associated with
decommissioning Vermont Yankee. Although experience

with dismartling a nuclear reactor 1s limited, the

technologies employed in the cost estimates are

available. The major uncertainties associated with the
estimates of costs used in the fund are (1) accident,
(2) cost overruns, (3) assumptions concerning inflati

rates and interest earnings, (4) fulfillment of




obligations by, tilities paying into Vermont Yankee’s

decommissionin, fund, and (5) the early shutdown.

Accident

An NRC report estimates that the total costs ol

decommissioning following an accident increase the cost
24

of normal cdecommissioning by about 33%

by s Aaea
nis ves

not include the costs of actual clean-up whilh would re
much higher. (See discussion in next Chapter.) On-site
clean-up costs for the TMI facility were approximately
$1 billion.

The NRC requires reactors to carry propertv damag
insurance in the case of an accident at the site.
Vermont Yankee currently carries $1.5 billion for
on-site clean-up. The decommissioning fund itself an
the continuing obligation of the owners
balance of decommissioning costs assoclated

early shutdown

theilr exist
ated over
ratepayers, creating

would not be venefitti

Funding Uncertainties: Inflation and Interest

The current funding provisions were established i
1983 and modified in 1985. They call for the fund t«
earn a real rate of return of 3% and assume 7% inflatior
on costs., The funding provisions and assumptions are
revieved every four years to determine whether these

assumptions are '.,v,qip;»).\?e Oor incorrect.
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Early Shutdown
Unless a state taking of the Vermont Yankee

- . £
-

facility occurs, it appears current spons

r
Vernon facility would be liable for costs

with the shutdown and decommissioning of the
regardless of whether Vermont Yankee actually pro:
power. The ultimate burden of these costs would
the ovners of Vermont Yankee, their ratepayers, or

taxpayers.

5.4 Conclusions
Vermont utilities have adequate capability to
for some aspects of replacement power in the event

Vermont Yankee shutdown, while adequate planning

capability has not been demonstrated in ~ther areas

‘hile speclfic contingency plans for repl
Yankee have not been constructed, it appe
be developed reasconable

‘E_‘ .

ine .'\‘ ecte

and that

verm
obstacles to satisfactory replacement power pl
the Department believes that the following ques

need to be answvered by Vermont utilities.

If Vermont Yankee were to become unavaili:

what do Vermont’'s distribution utilities
believe would be an appropriute proporti
replacement power %o be met with small ¢
development? Would they be able to acqu

wel

A L6

that amount within Vermont elther 1mmedlate

’

r in the long term, and at what prices




Do Vermont’s distribution utilities have
sufficient planning capability to identify and
implement OSM initiatives? If not, what time
and resources will oe needed to develop that
capability?

CcVPS has recently suggested constructing a
gas-fired combined cycle power plant in
Rutland. Under what circumstances does CV or
other utilities foresee the development of
such a facility? What is the expected cost of
power from such a plant, and what effects
would it have on the Vermont transmission
system?

while spent fual remains on the Vermont Yankee
site, what limitations would there be on the
type and size of plant that could be
constructed there?

Wwhat would be the appropriate size of, and
likely cost and time frane needed to build, ar
additional converter or converters at Highgat:
or elsewhere on the vermont-Canada border?
Have studies been done tO analyze the effects
of increased imports over such a converter (s
the Vermont regional and inter-regional
ransmission systems and those of
nterconnecting power :
would be needed?

-
o
+
C
1

Have VELCO or Vermont
studied the feasibili

f expanding Vermont'’
New York, either throu
additional interties )
or a transmission under the lake?
VELCO and the utilitie ould identify
expected costs time rames to constr
such interties. o vhen could a stu
completed?

Has the effect that losing Vermont Yankee
would have on the adequacy of the state’s
transmission system been studied? Besides
construction of a new facility on the Vermont
vyankee site, what remedies might be
appropriate?

The current plans for the funding and
jecommissioning of the Yankee facility appear to meet

. 28
federal standards for "adequacy." The Vermont




Yankee cost estimates and funding mechanisms addres:

most of the major issues and uncertainties suiyroundin

the issue of adequate funding for decommissioning.

L 4

J

provisions is that non-benefitting ratepayers and

taxpayers are exposed to potentially significant
overruns associated with decommissioning after a
operating life or due to added or unfunded costs

decommissioning following an esrly shutdown.

Y

Probably the greatest concern with the existing pl
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FOOTNOTES -- Chapter S

See Department of Public Service, Twenty year
Electric Plan, 1983. In fact, some amcunts of
Vermont Yankee power have been transferred to
sut-of-state utilities. Some Vermont distribution
utilities have expressed concern at least for the
current level of reliance on Vermont Yankee and the
sudden increase in costs when the plant is out of
service for lengthy periods.

According to the NRC, the technology is available to
decommission a large nuclear power BWR reactor with
present-day technology. "Further development of
special equipment such as the plasma-arc torch, the
arc saw, and sophisticated remote-handling equipment
could lead to reductions in both cost and
occupational exposure." Experience with the large
BWR type reactor is, however, limited. See
discussion in Appendix on experience with
decommissioning. From Techneloay, Safety and COStS
of Decommissioning Reference Light Water Reaclors
ollowing Postulated Accidents (Washington, D.C.:

: ( Regulatory Commission, November 198¢

u
-

"l
Pe &=47.,

The estimates reported were based on disposal
at the South Carolina Barnwell facility of
approximately $60 per cubic foot per

reported by Vermont Yankee in a 1987

Decket No. EL87-22-001.

letter from William J. Daley, Vermont Yankee,
Vermont Department Public Service (Novembe:

387

One hundred twenty-eight million less the
approximately $11 million already collected

Office of Civilian Radicactive Waste Management,
Rraft Mission Plan Amendment, U.S. Department of
Energy, DOE/RW~0128.

Cost data supplied by the U.S. Department of Enerqgy
suggest that a separate dry storage facility could
be used at Vermont Yankee for a cost of less than
$20 million. This assumus spent fuel costs of
approximately $60,000 per concrete cask and
approxim.cely 5 spent fuel casings per cask (for BWE
reactor); the total cost of establishing an on-site
spent fuel storage capability (for its approximate
1500 fuel assemblies) separate from the facility
would be approximately $18 million. Telephone




10
11

12

13

14

is

16

17

conversation with Chris Kouts, Office of Civilian
Radiocactive Waste Management, Washington, D.C., U.S.
Department of Energy, November 22, 1987,

Vermont Yankee, Vermont Yankee Spent
Rack Replacement Report, April 1986, p. S.

Accountants for the Public Intarest, An Analysis of

, New York, New York, August
1980, p. 10.

NRC, Technology, Safety, and COosts, p. 4-13.

", ..studies indicate that occupational doses from
decommissioning light water power reactors would be
about 400 man-rem per year ... This is generally
less than current annual doses at operating
reactors." NRC,

Nuclear Facilities, op.cit., p. 5604.

Nuclear Energy Services, Inc., "Decommissioning
Study of the Vermont Yankee Nuclear Power Station in

Vernon, Vermont," FERC D. No. 81A0842., September 2,
1981,

The $531 million raised for DECON on 2007 would more
than cover a 30 year delayed dismantlement as long
#ns interest earnings on the decommissioning fund
exceeded the rate of change in decommissioning costs
(inflation) by more than 0.51%.

Technology, Safety and Costs Of Decommissioning
Reference Light Water Reactor, op.cit., p. 11-28 and
11-29,

Anderson, Aquila, Rodbourne, Decommissionirg
commercial Nuclear Power Plants, Center for Urban
and Regional Affairs, (Minneapolis, Minnesota,
1980), Pub. No. 80-6, p. 70.

Pacific Northwest Laboratory,

Reactor Power Station, (Washington, D.C.: U.S.
Nuclear Regulatory Commission, June 1980),
NUREG/CR-0672~Volume I, p. 14.3.

Man-rems -~ Average radiation exposure to the
average U,S. roughly 0.1 to 0.2 man-rems per year.
The first detectable physiological impacts on humans
are recognized at about 50 man-rems and an exposure
dose to about 400 man-rems is a lethal dose to
approximately 50% of humans.
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19

21
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27

Negligible.

"Based orn the half-life of the critical/abundant
nuclide, the reduction of occupational doses beyond
about 30 years would be marginally significant
althouzh a significant volume reduction in
contaminated waste would result from 5N years in
safe storage. It appears that DECON or 30 to s0
year SAFSTOR are reasonable options for
decommissioning a light water power reactors."
Nuclear Regulatory Commission,
Criteria , Federal Register,
Vol. 50, No. 28 p. 5604.

NRC, Technelogy, Safety, and Costs of
Decommissioning a Reference Bolling Water Reactor
Power Station, p. 2-16.

The entombment costs do not include the cost of
continued care estimated to be $40,000 per year or
the cost of any subsequent dismantlement.

Nuclear Energy Services, Inc., Recommissioning Sgudy
¢f the Vermont Yankee Nuclear Power Station in

Vermont, FERC 70 D. No. 81A0842 (December
1981).

Ibid.
Technelogy, Safety and Costs of Decommisslioning

Accidents, (Washington, D.C.: U.S. Nuclear
Regulatory Agency, November 1982), NUREG/CR~0672, p.
17-20 ¢

Vermont Yankee Nu..ear power Corporation, Testimony
of William J. Daley, Docket No. EL87-22-0001, p. 3.

Vermont Yankee Nuclear Power Corporation, "An
Analysis of H.173: The Vermont Yankee Shutdown
Study," October 1987.

Phone conversation with William Daley, Vermont
Yankee, December 3, 1987.

NRC, "Decommiscioning Criteria for Nuclear
Facilities," op.cit., p. 5600.
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6. ECONOMIC CRITERIA

“By what economic criteria should the state decide

whether to shut down Vermont Yankee?"

This section addresses many of the relevant
economic concerns associated with continued operation of
the Vermont Yankee facility, plus the issue of
appropriate economic criteria for evaluating a Vermont
Yankee shutdown.

From its preliminary analysis of the economic
i{ssues, the Department projects that a state shutdown of
the facility at the end of 1987 would cost the state
approximately $569 to $612 million depending on the
reason for shutdown. This figure reflects a savings of
$726 million in Vermont Yankee expenses, partially
offsetting the following costs. Instate replacement
power costs alone would be $714 million, assuming an
immediate, permanent shutdown. Total replacement power
costs are projected at $1.338 billion. Approximately
$352 million would be lost in tax revenues from
out-of-state sources. The costs of compensating owners
pased on book value would be roughly $230 million.
Unless otherwise specified, all costs and benefits
presented in this chapter are provided in present value
1988 dollan.1

While there are costs associated with an early
shutduwn, there are also benefits. The major ones are
the reduced accident risks to the public associated with
a shutdown of the facility and the potentiil avoided
costs of continuing to produce power at Vermont Yankee
including potential retrofits and future expenses.

Based on expense projections supplied to the Department
by Vermont Yankee and assuming a definitive and
expeditious state shutdown and condemnation payment, the
present value of avoided costs are estimated to be $403
million.

6=-1



The Department believes a cost-benefit approach may
provide an appropriate economic framework for evaluating
the issue of a Vermont Yankee shutdown. Under such an
approach, the relevant question is whether the benefits
exceed the costs, after taking into account all relevant
costs and benefits. Other economic concerns relevant to
the issue of a shutdown include short term cost impacts,
and the distributional burdens of costs. In this
chapter we present a discussion of the costs and
benefits of a shutdown and in the following chapter we
discuss the impacts. All costs presented in this
chapter reflect a shutdown due to a state taking
including a condemnation payment to the owners or other
similar event as described above.

6.1 Cost-Benefit Analys.s vs. Economic Impact

A social cest-benefit analysis provides a framework
for comparing the economic costs and bonotitsz
associated with public policy alternatives. The costs
and benefits measured would differ from the measurement
of broader impacts. Impact analysis reflects
transitional economic considerations (i.e., short term
impacts like temporary unemployment) and distributional
concerns associated with burdens of costs, benefits and
economic trnnltorl’ (i.e., where the costs of a
particular action surface). A discussion of impacts is
provided in Chapter 7.

6.2 Cost-Benefit Analysis

The cost-benefit approach attempts to quantify all
relevant tangible costs and benefits to evaluate
economic concerns presented by public policy decisions.
Intangibles (such as the strategic value of Vermont
Yankee to the state’s energy portfolio) are relevant,
but are not included in this interim report’s estimates
of costs and benefits due to problems associated with



quantifying their significance. Nor does the Department
expect to be able to do sO for the final report. A
recolution of these 1ssues may ultimately depend on
answering such questions, however.

A strict application of a pure social cost-benefit
approach *o the igssue of closing Vermont Yankee might
fail to captur¢ concerns asscociated with the flow of
funds into and out of the state. A social cost-benefit
approach, modified to refliect the local nature of the
issue, would appear to provide an appropriat2a economic
framework for analyzing the issue of a Vermont Yankee
shutdown. The relevant costs and benefits might

osts (e.g., replacement power

ankee fac
ransfer payments flowing into Vermont (@.F.
AaX revenues associ yith Vermont Yankee an
currently being paid by out-of-state ratepayers).
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cost-benefit apprcach may also present subjective,

ivertent or . “.erent sources of bias and error.

\ese problems are discussed below:
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(2)

(3)

issues affecting environmental and human
health risks. The benefits of avoiding
environmental damage and/or risks to human
health are often difficult to quantify;
therefore, estimates of the benefit-cost ratio
would tend to be understated, creating an
asymmetric analysis. These difficulties are
typically greater for low probability events.

Distributional and Short Term Impacts

Again, even if all costs and benefits could be
guantified, the distribution of impacts are
not factored into the cost-benefit framework.
The underlying impacts of such distributional
considerations can be reduced through
strategies to mitigate and/or redistribute
such impacts.

Uncertainty in Estimates

Uncertainty surrounds any estimates of costs
or benefits. In the case of the analysis of a
Vermont Yankee shutdown, however, the
uncertainties are a particular problem in one
special regard. Estimates of accident risk
are based on ar approach, first developed in
the mid-1970s, called probabilistic risk
assessment (PRA). PRA has been applied to
Vermont Yankee and other nuclear facilities to
estimate the risks of a containment failure
and radiation release. Uncertainty in these
estimates result from both the conservative
nature of the approach and concern that it
fails to capture all relevant sources of
accident risk. Table 6~1 summarizes the PRA
approach and its associated uncertainties.

Table 6~1

PROBABILISTIC RISK ANALYSIs®
Arezs of Uncertainty

. Data gn equipment failure and human
error

. Handling dependant failures
. Modeling all possible failures

. Understanding the chemical/physical
behavior of radicactive materials




* Modeling the response of contaiment
safety syitems

. Wweather conditions at the time of the
accident
* iodeling dispersion of radloactive
) materials in various weather conditions
* Emergency response to the accident
. Understanding the relationship between

dose and health effects

* consideration of all externally initiated
4 events (e.g., airplane accident)
In general, a cost-benefit approach provides a good
basis for choosing appropriate policy based on economicC
e inties over coct estimates and
problems with gquantifying thelr relevance compromise
attempts to place dollar signs on all relevant costs and
benefits. Certain elements of the decision calculus are

better presented withcout attempting to quantify thenm

However, dollar values placed on some of the driv .
elements f the costs and benefits are available i are

presented in the following sections.

costs and Benefits of a Vermont Yankee Shutdown
The Jiscussion of the costs and benefits procaeeds
in three parts: First, the major cost and benefit
elements relevant to the issue of a Vermont Yankee
shutdown are summarized in Table 6-2, Second, the
driving cost and benefit elemants and the uncertal \es
surrounding the available plant expense projections and
benefit calculations as discussed. Finally, preliminary
estimates of costs and potential savings of shutting
down the Vermont Yankee facility are provided. The
replacement power cost calculations presented in the

summary section are based on an independent evaluation

-
{
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heir costs by the Department. The plant expense

jata used for purposes of calculating residual and




avoided plant expenses in the summary rely solely

expenss “rojection data supplied to the Department

Vermont Yankee (al assume a condemnation

list of the relevant

ool S

1

Vermont Yankee shutdown.

Table 6-2

ECONOMIC COSTS AND BENEFITS
OF A VERMONT YANKEE SHUTDOWN
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Avoided costs of additional spent fuel
disposal and low-level waste disposal.

Avoided ) f paying Vermont YanKkee’s share
of acci sts at gther nuclear plants
ce~Anderson AcCt.

Avoided cost of paying Vvermont Yankee’s share
of NRC program COSts.

other avoided ongoing fixed and variable costs
associated with Vermont Yankee power
production.

Avoided costs associated with risks of nuclear
accident.

personal health and injury
Property damage
Replacement power

Clean-up and other cn-site

Tek# svarsiah
i SVvRISLAGH

emergency

or stress tO
affected by

exposure to ratepayers of a sudden
vermont Yankee power due to unexpected

Reduced environmental discharge effects (¢.9.,
thermal discharges
Secondary impacts, such as impacts to the
attractiveness of Vermont, competitiveness of Vermont
industry, profits, and employment income are

inappropriate to ins1u22 in the framework of a social

cost-benef.t .Jalysxs.‘ Exclusion of these second

order impacts, however, becomes more difficult as onea
narrows the geographic scope to the state and local
7
communities.
The costs of itigation might also be viewed as a
associated with a decision by the state to shut

the Vermont Yank facility. These costs
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accident invelving melting at the reactor core will
occur in the next 20 yoars."‘.

The Vermont Yankee containment study estimated
that the probability of core meltdown for the Vermont
yankee plant is about 1 in 33,333, According to Verasont
Yankee’'s study, the probability of a large release
following a containment failure was about one in
soo.ooo." Again, these estimates are based on the
application of a limited probabilistic risk analysis
conducted by Vermont Yankee: there are significant
uncertainties associated with the use of PRA for
purposes cof measuring accident risk. Moreover, the
est mates of accident risk at the Vermont Yankee
facility fuiled to incorporate some externally induced
accidontn."

AVOIDED OPERATING COSTS FROM A SHUTDOWN OF VERMONT
YANKEE

In addition to the risk reduction benefits are the
avoided costs of continued operation for Vermont Yankee
and consequently for ratepayers that rely on Vermont
yYyankee power. Continued operation costs include (1)
added capital expansion and/or retrofits necessary to
assure safe and efficient operation until its operations
are ended; (2) waste disposal for additional spent fuel
and any low-level wastes jenerated between now and the
and of its operating life, and (3) other ongoing fixed
and variable costs (e.g., incremental labor and fuel
costs) to keep the facility operatina and providing
power.

AVOIDED CAPITAL EXPENDITURES

Recent capital additions have increased the costs
of Vermont Yankae power significantly in the last few
years and have raised some concerns about the future
costs of providing that power. Since 1972, Vermont
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Table 6-3

VERMONT YANKEE NUCLEAR POWER CORPORATION
HISTORICAL CAPITAL ADDITIONS
(Millions of Nominal §)

CAPITAL EXP/

(GROSS PLANT

GROSS UTILITY CAPITAL & RET.)
YEARS ____ PLANT _  RETIRFMENTS EXPENDITURES _(Percent)
1986 335,087 167 25,396 8.2%
1985 309,828 3,445 37,438 13.6
1984 275,839 282 12,696 4.8
1982 263,425 242 16,815 6.8
1982 246,911 87 8,674 3.6
1981 238,404 742 10,198 4.5
1980 228,948 409 15,021 7.0
1979 214,336 676 5,020 2.4
1978 209,991 653 4,389 2.1
1977 206,255 129 3,018 1.8
1976 203,366 556 7,432 3.8
197% 196,490 622 3,878 2.0
1974 193,234 0 1,723 0.9
1973 191,511 0 8,098 4.4
1972 163,413
Average (1972-1986) 4.7%

Reference: Provided to the Department in letter from Willianm
J. Daley, Vermont Yankee (November 6, 1987).
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Table 6~4

VERMONT
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Total (1988-2

Refe rence: Provided to the Dep:

.

from Willianm . Daley (December




industry-wide reactor modification programs). It
Vermont Yankee continues to add to its historic capital
pase at only this lower rate, it would add approximately
$171 million in future capital additions (approximately
$72 million in present value 1987 dollars).

Table 6-5 provides a comparison of alternative
capital addition projections. All figures are reported
in present value 1988 dollars. The Department estimaces
of capital additions assume a rate of capital addition
that diminishes near the end of the facility operating
life in about 2004,

Table 6-5

PROJECTED CAPITAL ADDITIONS
PRESENT VALUE
(Thousands of 195 §)

Vermont Yankee Department vrojoottoa|'1
Projections 2.4% A.7%
$85,810 $72,425 $175,489

WASTE DISPOSAL COSTS FOR SPENT FUEL

Current federal law requires all owners of nuclear
power reactors to pay for the ultimate disposal of spent
nuclear fuel. The fees assessed consist of a one-time
fee for wuste generated prior to April 7, 1983 and
ongoing fees for subsequent power generztion. The
current payments required are 1 mill (one-thousandth of
one dollar) per kWh of output."

I1f no adjustments are made to the payment
requirements by DOE and Vermont Yankee produces at the
projected rate of roughly 3.7 million MW hours annually,
then Vermont Yankee can expect to pay a total
additional $74 million for its spent fuel disposal (a
1988 present value of roughly $29.6 million). The DCE
currently estimates that 1.0 mill per kWh fee will

6=-15




produce sufficient revenues to cover the life-cycle
costs of civilian radicactive waste, nuclear electric
generation and interest rate !or.casta.”

In 1986, Vermont Yankee owed DOE approximately $2.1
million for the costs of spent fuel disposal based on a
2,058,426 MWH production for the year.

LOW-LEVEL WASTE DISPOSAL

The costs of low-level waste disposal for Vermont
Yankee may represent one of the more significant sources
©. uncertainty in projecting the costs of both continued
operations and decommissioning of the facility. Vermont
Yankee produces approximately 94% of the total state
low=level radiorctive waste and over 99.7% of the waste
measured by radiation concentration. It also produces
100% of the class B and C waste with the higher
concentration ¢f long lived radionuclid.s.“ Appendix
D presents statewide historical data on low-level waste
generated within the state for the last several years.

In 1986, Vermont Yankee spent over $581,000 on
low=-level waste disposal, and over $4713,000 in 1987
through 0ctobor." Between 1984 and 1987, disposal
rates have increased approximately 1194, 3¢

The current low-level waste disposal costs reflect
the costs of burying waste at the South Carclina
Barnwell facility, which will no longer be available for
waste disposal beyond 1992.27 Failure to establish a
plan for siting a low-level waste site well before that
time will create significant urcertainties over disposal
costs. Between January 1, 1988, and January 1, 1992,
the state faces several standard and penalty surcharges
associated with disposal siting.

Instate disposal of the waste is currently being
considered by the Advisory Commission on Low-level
Radicactive Waste as a long ‘erm disposal alternative to
ar, out-of-state compact for cisposal. The 1988
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Table 6~6
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to the decommissioning schedule, the low=level waste (or
purial) costs of dismantlement will be roughly $44
million (roughly 34% of total estimated costs of
decommissioning). If the rates increase to $214 per
cubic foot, the burial costs of Vermont Yankee would
increase to over $i56 million, more than tripling
existing schedule provisions of approx.imately $44
million in 1987 dellnrn.'.

Low-level waste disposal asa.ciated with
decommissioning will occur whether the facility is shut
down early or after the completion of its operating
license in 2007, An early shutdown could only
potentially reduce the disposal burden of incremental
waste generated between the time of the early shutdown
and a projected shutdown date in 2007.’7

AVOIDED ONGOING FIXED AND VARIABLE COSTS

A shutdown of the Vermont Yarkee facility would
significantly reduce the ongeing costs at the facility.
Many costs, however, such as the sunk capital costs and
obligatory maintenance costs, could not be avoided by an
early shutdown. Table 6-8 represents the Verment Yankee
estimates of projected ongoing costs assuming normal
operations through 2007, and assuming a shutdown by the
state in 1987 with an associated condemnation payment
made to the owners.
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Table 6~8

Expenses 1987 Costs Present Value
Shutdown Shutdown Difference Difference
(Nominal §) (Nominal §) (Nominal §) (1988 §)
| &2 & &+ S0 & S=TE=E==== ESZTTTTTERT=TS Sz SI===TS===x
$1,918 $261 l1,65% $499

Yankee would also alter
rements f *ertain public services, monitoring
oversight of th u LY. The overall level of savir
to state and local governments associated with the
shutdown of the facility are unclear. Most state
agencies that monite or provide some regulatory

oversight of the facility indicate that there wvould be

little overall reduction ! thelr program costs if

vermont Yankee were shutdown; in the short term.
reguirements would
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TABLE 6~9
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responsibility for 100% of the carrying costs
associated, including the share now covered by
out-of-state power purchasers. Our estimates indicate
that the additional costs associated with the
out-of-state share of these ongoing costs are $714
million.

6.4.%5 Costs Avoided In A Shutdown

The costs that would be avoided in the budget of
Vermont Yankee after a shutdown represent approximately
an 85% reduction in projected operating costs. These
include reduced salaries, maintenance, capital
additions, fuel expense, waste disposal, and the like.
The Department estimates the costs incurred in a
shutdown to be approximately $569% to $612 millien.

6.4.6 Unguantified Elements Of Costs And Benefits

Other major costs and benefits that were not
gquantified are presented to the right of Table 6-10.
The major costs not incorporated in the calculations
include litigation expense and the strategic value of
the facility in offering protection from supply
disruptions from other sources and protection from
volatile fossil fuel prices, offset by uncertainties in
plant operation. Off system sales of Vermont Yankee
pover or of the sources assumed to be used in replacing
Vermont Yankee also represent a significant cost of a
shutdown that could not be quantified well enough to be
incorporated in these interim calculations.

The major benefits not quantified are the risks of
a nuclear accident at the plant &nd the benefit of
developing a less centralized power supply portfolio as
new replacement power sources come on line.

The Department’s estimates of the costs and
benefits suggest that the cost would be approximately
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$569 to $627 million (1988 present value), net of
avoided cost to shut down the Vermont Yankee facility.
However, the balance of these estimates are unce.tain as
major elements of the analysis have not been quantified.

6.5 Conclusions

There are uncertainties associated with almost
every element of the cost and benefit estimates included
in the analysis. The issues involved raquire technical
analysis of many complex issues, and major uncertainties
are inherent in any attempt to accurately appraise the
concerns that are relevant to the analysis. The
Department believes that specific assumptions,
calculations and even the approach should underge
careful review during preparation of the final report.
We caution, however, that "precise" estimates of many of
the costs and benefits of a shutdown may never be
available.

From our review of the economic issues, and,
specifically, the estimates of costs and benefits, we
have conciuded that the issue of a shutdown of the
Vermont Yankee facility may deserve further study.

Based on the information supplied to the Department, our
estimates of calculated quantifiable costs would exceed
the guantifiable benefits to Vermont of a shutdown. The
Department believes, however, that the uncertainty in
these estimates is sufficiently great that a more
precise evaluation of relevant cost and benefits could
alter the balance of that assessment,
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IQOTNOTES == Chapter

Present value estimates of costs are one of severtl
ways in which costs are presented in this

document. Other ways of presenting cost
information include “"cumulative constant dollars"
and "cumu.ative nominal dollars." Nominal deollar
estimates are simply the actual projected costs.
constant dollar estimates have had a deduction made
to remove the effects of projected inflation. A
present value estimate is made from the projected
costs by computing the effective lump sum payment
that would have to be placed in an account bearing
interest at the utility’s cost of capital today in
order to just cover the principal and interest
needed to meet projected costs.

An "economic" cost reflects its value in some
alternative use, an “opportunity cost." Costs and
penefits in this sense reflect real changes to the
efficient allocation of rescources.

w...if we take national viewpoeint in choosing among
proposed investments...we should attempt
to...choose those investments to which people
attach a value in excess of incremental cost. The
ensuing redistribution of wealth and revaluation of
assets are 'intangible’ considerations which are
relevant to final decisions. But these pecuniary
external effects should not be totaled and
incorporated into cost-gain estimates vhose purpose
is to show which investments are most efficient
given that distribution of vealth." per Roland N.
Mckean, Efficiency in Government Through Systems

, ORSA No. 3, (John Wiley & Sons, 1958:
New York), p. 149-150. For other discussions of
the cost-benefit approach and divcussions of the
field of welfare economics, see E.J. Mishan, Cost-
lgn.l;;_‘n;}xlxg. (New York: Praeger Publishers,):
or Tibor Scitovsky, Welfare and Competition
(Chicage, IL: Richard D. Irwin, Inc., 1951).

U.S. General Accounting Office, Nuclear Regulationi
Ascident, GAO/RCED-86-191BR, (July 1986), p.10.

Human error may include not only an 1nap§ropr£.to
response to problems, but also procedurally correct
responses to events in the face of inadequate or
incomplete information, P.R. Davis and M, L.
Corradini,

, October 31, 1986, p. 1-5.
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il

", .. Successive Payments are undeniably gains o
the recipients, and it is easy to slip into
regarding them as net gains to the nation. But the
result is a strange sort of multiple-counting....
(Flrom the standpoint of economic efficiency, they
should not be recognized." per McKean, op. cit., p.
158.

To the extent that profits and employment are lost
at Vermont Yankee, ve would expect losses of wealth
and income to the community surrounding the
facility. Property owners suffer from lower

roparty values and employees suffer some income
osses curing torto‘o of unemployment. One might
expect the replacement power sources to create jobs
and higher salaries, and contribute to higher
groporty values in other areas of the state,

nless one Xnows with certainty that replacement
power and/or jobs created for added DSM will
replace Vermont Yankee power instate, then it is
difficult to exclude these “"cost impacts" from the
benefit/cost ratio. This is particularly a problenm
when one views the employment and profit losses to
state industry which may face such losses in the
face of higher electric rates which compromise
their competitiveness in out-of-state markets.

Although the state should recognize that it may
face a substantial legal burden associated with a
State action to shut down Vermont Yankee, we have
not included such coct elements into the cost and
benefit factors to consider. To include such costs
would suggest that the state has obligated such a
legal burden as a r-jsult of actions to force the
shutdown of the fac.lity: although Vermont Yankee
could be expected to mount a substantial legal
defense to protect its assets, it is still the
perrogative of the owners to actually initiate
this. Also many shutdown scenarios do not include
any state action as a trigger.

General Accounting Offices, op. cit,

The costs measured include costs associated with
health effects and property damages. The property
di vges represent 76-90 percent of total estimates
of accident consequences, per GAO, op.cit., p.25.

The cost figures shown represent the costs of
off-site liability. The range in estimates for
different factors vary from $67 million at the Big
Rock Point (Michigan) facility to approximately
$15." billion at Indian Point 3 (New York) (in 1986
dollars). The variance in these estimates is due
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12

13

14
15
16

17

18

19

20

21

23

largely to population density surrounding the
facility, per GAo, op.cit., p. 25.

The costs included in these estimates include
latent health effects (10-40 years after exposure
to radloactive materials), per GAO, op.cit. p. 20.

Murphy and Holter, Technology, Safety and Costs of

DnsgnnLAlinn1ng_B::sx1nsn_Lign:_nn;nzgnnns:nxn
E9l19xLng_znl:nlnssd_Assiﬂsnsn. NUREG/CR=2601, P.
17=2.

GAO, op.cit., p. 23.
Murphy and Hclter, op. cit.
GAO, op. cit., p. 7.

The Price-Anderson Act sets limits on publi~
llability associated with a single accident of $665
million. If total damages at a facility exceed the
private coverage of $160, then Vermont Yankee woulc
pay its share of the excess up to a maximum of §5
millioen per accident and $10 million per year, per
P.R. Davis and M. L. Corradini, op.cit., p. 1-3.

GAO, op. cit. p. 25.

Only a meltdown with a coincident break of the
containment structure could cause significant
off-site damage. Vermont Yankee Containment Study,
(September 2, 1986).

See PRD Consultiry, A _Review
Containment Safety Study, (October 31, 1986) .

Assumes capital additions at the indicated annual
percentage of gross utility plant from 1988 through
2003. The capital additions for 2004 through 2007
were assumocd to be 75%, 50%, 35% and 0% of those
amounts, reuspectively. Capital additions for 1987
were estimuted at $15 million.

These fees were established under the Nuciear Waste
Policy Act of 1982. Vermont Yankee is obligated to
pay DOE approximately $39 million for spent fuel
discharged prior to April 7, 1983. This fee has
been collected from the utility’s sponsors and is
due to DOE no later than its first delivery of
nuclear fuel. FERC Form No. 1.

office of Civilian Radiocactive waste Management,
) ! UuSo
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24

27
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32

Department of Energy, COE/RW=0020 (June 1987), p.
2.

Memorandum to the Advisory Commission on Low-Level
Radiocactive Waste, from Laurence Becker, Vermont
Agency of Environmental Conservation, November 6,
1987.

Memorandum from William J. Daley, Vermont Yankee to
DPS, November 13, 1987.

Pased on increases of $14.34 per cubic foot to
$60.08 per cubic foot. Testimony of William J.
Daley before FERC, Docket No. EL87-22-001.

Access to the Barnwell facility could be denied
before 1993 (as early as January 1, 1990) if
Vermont has not produced a siting plan, by either
providing an in-state site or a compact with other
states for the long range low-level waste disposal.

Assumes instate disposal of low-level waste at a
earth-mounded concrete bunker and immediate
dismantlement of the Vermont Yankee facility
following shutdown in 2007. These estimates are
based on the DOE low-level disposal model, and
assumes 850~882 thousand cubic feet of additional
low-level waste generated at Vermont Yankee over
its remaining operating life.

These estimates do not account for all of the
significant uncertainties surrounding the range of
costs associated with the disposal of low-level
waste from 1993 to the comgletion of
decommissionir-. Uncertainties exist because the
total volume o. waste is uncertain, the site
location is uns, ecified, and eventual plans for the
ultimate decommissioning may change.

Assumes roughly 36.5 percent of low-level waste is
from resins and 63.5 from dry active waste.

Includes $10/cu. ft. federal surcharge as of
7/1/86, $20/cu.ft. as of 1/1/87, and $40/cu.ft. as
of 1/1/90. Penalty surcharges include an

$10/cu.ft. as of 7/1/86 (on top of
standard surcharge), an additional $20/cu.ft. as cf
1/1/88, an additional $60/cu.ft. as of 7/1/88 and
an additional $80/cu.ft. for 1992.

Based on an average cost/cu.ft. of $198-$214 as
estimated assuming a 20 year operating life of a
facility disposing of approximately 882 to 95%

thousand cubic feet of waste (including approxi=
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34

37

38

mately 730,000 cubic feet associated with
decommissioning) .

Includes decommissioning costs of approximately
$156 million.

Testimony of William J. Daley, Vermont Yankee to
FERC, Docket No. EL87-22-001, P. S.

Based on annual dispncal needs of roughly 10 to 15
thousand cubic feet per year.

Revisions to the cost estimates assuming a cost of
roughly $214/cu.ft. would increase the current

~ g8 of docolninlicning (plus contingencies) from
approximately $128 million to about $229 million in
1987 dollars.

The incremental burden of low-level waste generated
between the time of the early shutdown and the
projected shutdown in 2007 would result in some
waste reductions. It is unclear that the need for
low-level waste disposal for Vermont Yankee would
be totally eliminated unless the actual
decommissioning process can start early. See
discussion in Chapter 1 on early decommissioning
following an early shutdown.

The cost numbers presented for the case of an
shutdown are based largely on expense
projections provided by Vermont Yankee for the case
of a shutdown of the facility by the state assuming
compensation to the owners for the loss of their
investment. These projections assume the owners of
Vermont Yankee are compensated for their loss of
the facility, but, in the case of an unforced
shutdown, the cost of compensation is borne by in
and out-of-state ratepayers or taxpayers in
proportion to the ownership share of the facility.



7. IMPACTS

“What will be the effects of shutdown anc
decommissioning upon Vermont ratepayers, the
revenues of the state, the town of Vernon, and
surrounding communities?"

In this Chapter, we discuss the impacts of a
Vermont Yankee shutdown on electric rates for Vermonters
and tax revenues, as well as other impacts associated
with the shutdown on employment and income.

A shutdown of Vermont Yankee could increase
electric costs statewide and reduce tax revenues to
Vernon, Brattleboro and the state. Roughly 89% of the
state’s ratepayers currently rely on Vermont Yankee for
up to a third of their electricity. Assuming they bear
the burden of replacement power costs, condemnat.on
payments and ongoing operating costs, rates could
increase by approximately 10 percent. As pointed out
elsewhere, however, some utilities such as Central
Vermont Public Service, which rely heavily on Vermont
Yankee, could see higher increases. Moreover, the
increases may be distributed unevenly between customer
classes. These effects could be moderated by regulatory
decisions on how to phase in any rate increases.

The town of Vernon would be heavily impacted by a
vermont Yankee shutdown. Vernon currently relies on
Vermont Yankee for approximately 88% of its tota.l
revenue base and spending.

An early shutdown of the Vermont Yankee facility
would also create temporary unemployment and,
potentially, some long term job losses in the state; the
communities surrounding the facility would likely
experience the greatest impacts. Approximately il% of
the town of Vernon is directly employed by the Yankee
facility.

A3 discussed in Chapter 4, there are uncertainties
in the cost and associated financial exposure to Vermont




taxpavers, ratepayers and stockholders following a
shutdown of Vermont Yankee. Dependina on the legal and
factual circumstances leading to a Vermont Yankee
shutdown, ratepayers may pay all or some portion of
replacement power and carrying costs of the facility
after a shutdown.

A state taking of Vermont Yankee could present
financial exposure to taxpayers from a variety of costs
and revenue losses including: (1) the costs of
cempensating Verront Yankee owners [(both in and J.utside
the state) for a plant taking; (2) the costs of
"compensating" ratepayers for replaceme t rower costs;
(3) the carrying costs of the facility '4): the
uncollected balance associated with the decommissioning
of the facility; and (5) the loss of out~-of-state tax
revenues currently flowing into the state as a result of

out-of~state power purchases from the Vankee facility.

.1 Rate Impacts

The potential costs and savings to Vermont of an
early shutdown of Vermont Yankee that have been
quantified consist of the cost to replace Vermont’s
share of the plant’s long term output, a reduction of
capital additions and costs at the facility, a loss of
state tax revenues paid by the plant’s out-of-state
owners, a compensation payment to plant owners in the
event of a state-imposed shutdown, and compensation to
out-of-state ratepayers for their increased cost of
power. Because of legal and factual uncertainties
discussed above, it is not known which of those costs
would be born by Vermont electric ratepayers.

The Department estimates that the cost to Vermont

utilities to replace Vermont Yankee'’s power through 2007
would have a 1988 present value of $714 million. The

distribution of projected replacement power costs over




time is presented in Figure 7-1, and their derivation is
discussed in detail in Appendix B.

Vermont ratepayers presently pay about 55% of the
annual costs associated with Vermont Yankee. Based on
plant expense projections by Vermont Yankee, Vermont'’s
share of future non-fuel costs is projected to be about
$660 million ir present value terms. If Vermont
ratenayers were to bear the cost of replacement power
and .e relieved of all costs associated with the
majnte‘ance and decommissioning of V 'rmont Yankee, the
n.t impact would be a present value . Crease in retail
¢electrical rate burden of $54 million. The Department
estimates that this would translate to roughly a 1% long
term increase in average Vermont retail rates.

Plant costs at Vermont Yankee after a state-imposed
shutdown would likely be much lower than those of
continued operation. Presuming a separate condemnation
payment to plant owners, Vermont Yankee has estimated
that total continued costs of plant maintenance and
decommissioning through 2007 in the event of a shutdown

588 would be about $253 million
terms. If Vermont ratepayers were to
plus the net cost of replacing Vermont’s share of
Vermont Yankee power, the cost of an early Vermont
yankee shutdown would rise to about $307 million in
present value terms. This is estimated to be an
increa of about 5% in average Vermont retall rates.

The Department believes that the present value of a
condemnation payment to compensate Vermont Yankee owners
for the loss of their usset and future income would be
the plant’s approximate net book value of $230 million.

(See Chapter 4.) It is uncertain if electric ratepayers

would bear this cost, and how the payment of <uch

compensation would be made over time. Howe er, the
estimated cost of replaceaent power for Vermont, the

full estimated continuing cost of the facility, and a




FIGURE 7-1
Cost To Replace Verwmont Share of Vermont Yankee Power, 1988-2007
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condemnztion payment of the plant’s book value sum to a
present value of $537 million. If borne entirely by
ratepayers, this would represent roughly a 9% long term
increase in average Vermont retail rates.

v Presuming replacement power for Vermont Yankee'’s
out-of-state purchasers were obtained at the averaga
price faced by Vermont utilities, its long term cost is
estimated to be $624 million in present value terms. If
the out-of-state purchasers were compensated for their
share of the plant’s value and relieved of all costs of
maintaining and decommissioning the facility, they would
avoid estimated present valuc costs of about $581
million, for a net cost of $43 million. If this cost
were borne by instate ratepayers in addition to the
costs of instate replacement power, maintenance and
decommissioning costs, and compensation of all plant
owners, the present value cost of $581 million would
increase Vermont’s long term average rates by about
10%. (The difference between this figure and the $612
million cost given in Chapter 6 is the €22 million tax
revenues lost in a forced shutdcwn.)

Because rate impacts of an early shutdown of
Vermont Yankee wculd not be evenly born by tne state’s
ratepayers, the average retail rate changes described
above are a highly simplified description of a
shutdown’s possible rate effects. The extant to which
the direct purchasers of Vermont Yankee would bear a
proportionately larger share of Vermont’s total cost,
and the extent to which non-purchasing utilities would
suffer or benefit from a shutdown, are not clear.
Another important effect of an early shutdown would be
the distribution of rate increases among custonmer
classes, and the potenticl for one class to be
inordinately burdened. The distribution of costs and
penefits among utilities and customer classes are
important to an understanding of how Vermont would be
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affected by ar early shutdown of Vermont Yankee, and may
warrant further examination.

Rates would also be affected beneficially by
optimization of short-term purchases and sales, by
demand~side measures; and they could also le negatively
affected by elimination of profits from off-system sales
of power from Vermont Yankee or from other sources used
to mest Vermont load as a result of a Vermont Yankee
shutdown. It was not possible to quantify these impacts
for this interim report although we suspect they are
sizable.

7.2 Employment and Income Impacts

Closing Vermont Yankee would result in poterntial
short and long term job and income losses. The
potential short term job losses include the direct loss
of jobs to Vermont Yankee employees and vendors that
provide services to the facility.

The longer range impacts on jobs in Vermont are far
less certain. The impacts of a Vermont Yankee shutdown
on employment and income will depend on (1) where the
replacement power is generated (i.e., instate vs.
out-of-state) and (2) the magnitude of electric rate
increases and the resulting potentia. secondary job
losses from changes in the competitive position of
Vermont industries.

In the longer term, these eamployment losses would
be offset by new jobs created as the state expands
demand~-side management measures and new sources of
replacement power are created. Nuclear power, in
general, is not a labor intensive source of power. The
employment associated with replacement power sources
could be significant.




DIRECT EMPLOYMENT IMPACTS

vermont Yankee reported 327 full, part-time and
temporary employees at the facility in 1986.1
Nineteen of these were part-time and temporary workers.
one hundred eighty-six or approximately 57%, of these
employees are residents of Vornont.z A shutdown cf
vermont Yankee would eventually result in lost jobks for
most of the Yankee operation and utility staff.

Table 7-1 provides a list of the state of residence
of Vermont Yankee employees. Not all of these jobs,
however, will be lost following a shutdown of the
facility. Employment in the Vernon area could actually
swell in the short run as the facility prepared for
either a storage or early dismantlement. The employment
figures presented in Table 7-1 reflect direct employment
losses once the actual decommissioring process has been
completed.

TABLE 7-1

VERMONT YANKEE NUCLEAR POWER CORPORATION
EMPLOYEE RESIDENCES
SUMMARY BY STATE
(1986)

No. Employees FPercent Income Percent state of

($ Million) Residence
186 57 $7.7 59 Vermont
70 21 2.6 20 Mass.
66 20 2.5 19 N. H.
4 1 0.2 2 other’
326 100 $13.0 100

Reference: Facsimile provided to the Department from
Tom Bennet, Vermont Yankee (November 13, 1987).




Only four towns within the state had more than .0
employees that work for Vermont Yankee in 1987:
Brattleboro with 70, Vernon with 60, West Brattleboro
with 16 and Putney with 12. Table 7-2 provides a list
of the town residences of Yankee employees who are

residents of the State of Vermont.

TABLE 7-2

VERMONT YANKEE NUCLEAR POWER CORPORATION
VERMONT RESIDENCES
SUMMARY BY TOWN
(1986)

Income City/Town

$3,505,065 Brattleboro &
W. Brattlebor

Newfane
Putney
vernon

Other

Reference: Facsimile provided to the Departmunt by Tom
Bennet, Vermont Yankee (November 13, 1987). Income data
to the Department from William J. Daley, Vermont Yankee
(November 6, 1987).
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Vermont Yankee paid approximately $6.7
instate vendors serving the Yankee facility.‘ Since

most of the vendors that supply the Vermont Yankee

facility are based outside Vermont, instate employment
losses would depend on the extent of their instate

hiring and are exnected to be moderate.




LOCAL EMPLOYMENT IMPACTS

The communities of Brattleboro and Vernon would be
hardest hit by the loss of the Vermont Yankee facility.
Once the Vermont Yankee facility has been shut dowu and
decommissioning completed, approximately 146 jobs could
be lost by residents of those two communities as a
direct result of the shutdown. 1In addition tn direct
employment losses, these communities could face
additional job losres associated with service industries
that support Vermont yankee and their employees.

Vernon

A shutdown of the Vermont Yankee facility would
eventually result in approximately 60 direct job losses
to Vernon residents, equivalent to approximately $2.6
million dollars in annual employee income. Vermont
Yankee provides a substantial portion of the overall
employment base of Vernon. The total number of Vernon
residents employed inside or outside the state was 536
in 1980.s Most of the Vernon labor force is reported
to work in the town of Brattleboro (approximately 44%).
The Vernon community could face an approximate 11.2
(60/536) percent redu~:ion in jobs as a direct result of
a lhutdown.‘

Brattleboro

Vermont Yankee employs approximately 86 residents
of Brattleboro and West Brattleboro, with a total
estimated income of about $3.5 million. The Department
of Employment and Training reported total employment in
the Brattleboro area to be 15,600 in September 1987.
The closing of the Vernon facility may result in direct
job losses to the Brattleboro area of roughly 86
workers; potentially increasing the current unemployment
rate for Brattleboro about half of one percent.



OTHER INCOME AND SECONDARY EMPLOYMENT IMPACTS
Vendor Services and Stockholder Dividends

In addition to the potential loss of employment
income, Vermont residents also face some potential
losses in income from vendor services and stockholder
dividends. Fifty-five percent of Vermont Yankee is
owned by instate distribution utilities. Vermont Yankee
paid approximately $6.7 million in vendor services
instate and approximately $4.9 million in stockholder
dividends.

The long run net impacts of a shutdown on Vermont
Yankee stockholders and vendcrs are less certain., If a
state taking of the facility occurs, and the
stockholders (the owners of Vermont Yankee including the
instate and out-of-state utilities) are duly
compensated, then they are also free to either reinvest
to earn dividends from other investments or to simply
pass through the returned investment to stockholders to
cover all cecsts of debt service and their investment.

The vendor services supplied by instate suppliers
will likely be replaced by other vendor services
supplied to new sources of replacement power, if they
are instate.

Other Secondary Impacts

Secondary employment losses (both inside and
outside the state) may result from rate increases. Rate
increases may compromise the competitive positions of
instate industries, leading to increased costs of
producing Vermont goods, price increases and lost
product demand for Vermont manufactured goods.
Estimating these impacts is difficult, requiring
speculative assumptions over variables such as demand
elasticities (i.e., estimates of demand response to a
change in price) of various industry goods and the use
of regional input-output tables. Such impacts could
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create a burden on the state economy, having the
greatest impacts to industries that rely heavily on
electricity and sell in competitive out-of-state or
national markets. One response to this might be a
movement towards industrial cogeneration, conservation
and demand-cide management.

Aside from the direct income and employment losses
to the local economy from a shutdown of the Vermont
Yankee facility and lost business to its vendors, other
secondary impacts will be experienced by the local
economy as merchants experience lower demand for
consumer goods like food and clothing. These changes in
demand create further "ripple effects" to the local
employment and income base of the local economy.
Although these ripple effects are recognized,
establishing an appropriate multiplier to capture these
effects is an area requiring further research.

7.3 Tax and General Fund Impacts

A shutdown of the Vermont Yankee facility will
create some losses in state and local sources of tax
revenues. However, it is important to remember that a
majority of the Vermont Yankee taxes are ultimately paid
by Vermonters in any case. Some government services
will be eliminated at both the state and local levels:
however, the costs of those services are uncertaian. 1In
the shorter term, a shutdown of the facility could
actually create a demand for greater state and local
government involvement with the shutdown and
decommissioning of the facility.

7.3.1 Tax Revenues

Vermont Yankee pays taxes to both state and local
governments. For the 1986 tax year, the Departi~nt of
Taxes reported total roughly $3.5 million in ta
revenues collected from the Yankee tacility Yermont
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Yankee reports local government property taxes for the
1986 tax year to be $2.3 million to the Town of Vernon
and $182,000 to the City of Brattleboro.

The state and local taxes paid by Vermont Yankee in
1986 were roughly $5.7 million. Roughly 45%, or $2.6
million, comes through the power purchases by
out-of-state buyers. Vermont Yankee projects payments
to the state and local governments by Vermont Yankee
from 1988 through the end of its operating license in
2007 to be roughly $217 million. Table 7-3 provides a
summary of the taxes paid in 1986 and projected payments
by Vermont Yankee for the 1988 to 2007 time period.

The roughly $3.2 million in state taxes paid by
Vermont Yankee for 1986 represents less than 1 percent
of the total state general revenue fund collection for
FY 1987 of $446.9 million.

Figures reported for the Town of Vernon show that
property tax revenues collected from the facility
represents 88 percent of its total revenue base.
Approximately $2.60 million was collected by Vernon from
Vermont Yankee for the 87/88 tax year; approximately
$2.95 million was assessed and billed through all
revenue lourcos.. Roughly $1.8 million of the town
spending goes to school spending and $1.1 million for
other general requirements including roads.

School statistics for the 1984-85 school year show
the avera,: spending per pupil (approximately $4,251 and
$3,972 for elementary and secondary education
respectively) were significantly above the state average
of $2,996.° |

Vernon currently enjoys one of the lowest property
tax rates within the state. The loss of Vermont Yankee
would place a significant burden on local residents
likely requiring a phase~-down of existing program
spending and requiring that the balance of continued



program spending be funded with increased local tax
rates.

The City of Brattleboro estimates approximately
$235,700 was collected from Vermont Yankee for taxes on
land, property and buildings within the city. The total
tax revenue base for Brattleboro was approximately $11.1
million, roughly 2% of vhich comes from Vermont

Yankoo.‘o
Table 7-3
VERMONT YANKEE TAX PAYMENTS TO VERMONT
($ Thousands)
1986 Totals (1988-2007)
state Local 2»nnual Nominal Const. Present
Value §
Property 1,935 2,519 4,454 168,885 93,463 51,591
Income
Corporate -0= -Q0= -0=-
Employee
Withhold 644 644 24,413 13,514 7,460
Sales/Use 562 562 21,326 11,793 6,510
Unemployment 52 52 1,978 _1.091 602
Totals 3,194 2,519 5,712 216,602 119 861 66,163

Reference: Vermont Yankee Nuclear Power Corporation, An Analysis
H , October, 1987.
Constant dollar and present value estimates were calculated by the
Department of Public Service.
7.3.2 New Obligations
One of the principal burdens of a forced shutdown
of the Vermont Yankee facility by the state or taxpayers
may be a new obligation to compensate current Vermont
Yankee owners for loss of their investment. Payment to
owners, if required, could couwe out of the state’s
general revenue fund or through the existing rate
structure. Compensation to Vermont Yankee ~wners based
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on the net bouk value of the facility would add roughly
$230 nmillion in new tax obligations.

7.3.3 Government Programs

The closing of the Vermont Yankee facility would
also reduce requirements for certain public services,
monitoring and oversight of the facility. The savings
to state and local governments associated with the
shutdown of the facility is unclear. Most state
agencies that monitor or provide some regulatory
oversight of the facility indicated that they would
experience overall reduction in their pragram costs if
Vermont Yankee were shut cown.

State programs that monitor or otherwise provide
services that are only necessary because the Vermont
Yankee facility exists include the following:

* Department of Health =~ Air monitoring

* Agency of Natural Resources =-- Water pollution
permits -- less than $1000/yr

* Department of Public Safety =-- Emergency
Response Management == $71,642/yr

* City of Brattleboro and Town of Vernon ==
Schoecls, roads, water and sewer services

* State Emergency Management Fund -~ $2 million

In addition to the programs listed above, the state
engages in extensive annual emergency preparedness
exercises thzt involve the Governor, various state,
local officials and Vermont Yankee staff.

7.3.4 Net Burden on Taxpayers

The net burden to taxpayers of closing Vermont
Yankee includes the net effect of out-of-state revenue
losses, new obligations to taxpayers less government
programs and/or funding requirements no longer needed
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after a shutdown. The immediate impacts of the loss of
Vermont Yankee include the loss of roughly $5.7 million
in tax revenues, of which 45%, or roughly $2.6 million,
are collected from out-of-state purchasers of the
power. The Vermont Electric Energy tax paid by Vermecnt
Yankee to the state is peculiar to Vermont Yankee power
facility: instate sources of replacement power will
unlikely fully compensate the state for the loss of
Vermont Yankee as a funding mechanism.

New obligations to taxpayers would be approximately
$230 million if the condemnation payment to Vermont
Yankee owners is based on net book value and comes from
the state general revenue fund. Table 7-4 shows the
estimated range of the economic impact of a shutdown on
state and local tax bases.

Table 7-4
NET IMPACT OF A SHUTDOWN ON VERMONT STATE AND
LOCAL TAX BASE
($ Millions)

Total Qut-of-state Share
New Obligations $230

Lost Revenues $ 66

Govt. Programs Various

Net Total $296 $140

7.4 Seconda Impacts on Employment, Income and
Competitiveness

Not included in the discussion above were the
potential impacts to jobs, profits, taxes and income
impacts due to the second order effect of higher
electric rates on Vermont industry: especially instate
industries that rely heavily on electricity and compete
in out-of-state markets. The shutdown of the Vermont
yankee facility would increase electric rates and,
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consequently, the costs of production in many
industries. For industries in competitive markets, the
higher rates could result in losses of employment,
income, and profits to the communities that serve these
industries.

7.5. Other Impacts

Other potential impacts of a Vermont Yankee
shutdown include such effects as changes to property
values in the Vernon area, transportation risk reduction
resulting from as decreased overall need to transport
randicactive material, decreased demand for municipal
services, road maintenance and repair, any local impacts
on the cost of living and local land use. Further
discussions of these and other impacts will be included
in the Department’s final report.

7=16



10

FOOTNOTES == Chapter 7

Vermont Yankee Nuclear Power Corporation, "Annual
Report of Major Electric Utilities, Licensees and
Others," FERC Form No. 1 (December 31, 1986) .

Facsimile tec DPS from Tom Bennet, Vermont Yankee
(November 13, 1987).

Towns with less than three employees working at
vermont Yankee including Bellows Falls, Bennington,
Chester, East Dover, Guilford, Halifax, Jamaica,
Perkinsville, Rutland, Saxtons River, Springfield,
West Dummerston, West Townsend, Williamsville.
Wwilmington, Fairfax, Montpelier, and Middlebury.

Vermont Yankee Nuclear Power Ccrporation, An
study, October, 1987.

vernon, ITown of Vernon, Town Plan, June 5, 1986.
Applying the estimate of 60 Vermont Yankee
employees to the overall emplcyment base of Vernon
residents for 1980.

Memorandum from Earle E. Fennessey, Department of
Taxes to Christopher Owen, Department of Public
Service, September 10, 1987,

Phone conversation with Christire Howe, Vernon Town
Treasurer, November 17, 1987.

Vermont Department of Education, 1984-1983
Einancial Statistics: Vern =
(1985-1986) .

Phone conversation with David Sickle, City of
Brattleboro, November 20, 1947,
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8. SUMMARY OF OTHER STUDIES, COMMENTS AND RESPONSES
The Department of Puv™lic Service solicited comments

or this study from 38 groups, including 24 instate
electric distribution utilities, the plant’s operating
company, state agencies, municipal governments and
others. Many responded with detailed written comments
and offered their perspective concerning a shutdown of
Vermont Yankee. The comments and studies are available
for inspection at the Department’s offices and are

summarized below.

8.1 Utility Responses
Electric Utilities Study

Nine electric utilities, which purchase most of the

S
Yankee power consumed in this state, jointly

report, which they released at an October
onference. Investor-owned utilities participating
int effort were Central Vermont Public Service
n and Green Mountain Power Corporation.
utilities and a cooperative were a
ted: Burlington, Hardwick, Lyndonvi
Northfield, Stowe and Washingtc
premature shut
zifiably expensive. They estimated
power from the date of an early

would be significant as set forth

Table 8~1
COST OF REPLACEMENT POWER
ACCORDING TO UTILITY PROJECTIONS
($ Billions)
Yankee Closing Date Replacement Power Costs

31.19
03




The companies also projected savings in replacement
power costs of $2.58 billion if the nuclear plant
extends operation from 2007 to 2012.

The utilities said the nuclear plant supplies
Vermont with low-cost power when it is operating.
Whether or not the plant operates, the companies said
the, are cobligated by contract to pay the nuclear
plant’s "mortgage."

Although state agencies have certain regulatory
powers (e.g. safety, environmental and rate regulatory
powers) related to the plant, the utilities claim those
agencies lack authority to cause a shutdown. Moreover,
according to the utility report if the Vermont
Legislature pdassed a law authorizing a shu
be superseded by the federal
nd other federal laws.

recognize that the

its traditional

cause
non-preempted
condemnaticn f the
requiring the e tO compensate plant
)f the property. The utilities also
Yankee’s claim that a state condemnati
loss of tax revenues and that the cost
to plant owners would be $1.44 billion.
On the issue of replacement power, the utilities
said they have been studying the matter in recent years

because of uncertainty over the continued supply of

power from New York and the Merrimack, N.H. coal plant.

Probable sources of replacement power are additiona)
purchases from Ontario, Queber and New York. Other

sources might be a coal~ or natural gas~fired plant




vermont or New England and new small power producers.
conservatien and demand management initiatives also
figure into the picture, they added.

The utilities are presently contributing to a
Yankee decommissioning fund at an annual rate of $3.2
million. The companies are concerned about the
decommissioning fund, noting that large re2ce increases
might be needed if the cost of decommisrioning is not
covered by the annual contributions “oward
decommissioning. The companies aliso noted that the
decommissioning fund is a matter requiring monitoring by
the state and Vermont utilities purchasing Yankee power.

The companies said a premature shutdown of the
plant could cause electric rates to increase. In the
case of CVPS and GMP, it was estimated rates would
increase 33 percent and 25 percent respectively.
Moreover, state and local governments would lose tax
revenues now paid by the nuclear plant. The benefit of
jobs, and the so-called "multiplier effect" of those
incomes in the regional economy, would also be lost.

Based on their conclusions, the utilities
recommended the final part of this two-part study, due
to be delivered to the Legislature in 1988, not be
undertaken.

8.1.2 Vermont Yankee Nuclear Power Corporation Study
Vermont Yankee Nuclear Power Corporation concluded
in its legal analysis that, under the Atomic Er~argy Act
and by Supreme Court decisions, only the federal
government has the authority to shut down the plant.
Additionally, it asserts the state lacks authority to
cause a plant shutdown on economic grounds. However, it
concluded the state might cause a closing if it could
demonstrate a necessary public use for the Vernon site
and thereby invoke its power of eminent domain. Were
this to happen, the operator claims the state would be
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obligated to pay Vermont Yankee Nuclear Power
Corporation the fair market value of the plant, an
amount it estimates at $1.4 billion for a 1988 shutdown
and $1.65 billion for a 1998 shutdown. 1In reaching
these figures, Vermont Yankee derived its estimate of
the fair market value by projecting the revenues that
could be earned by selling the plant’s long-term output
to other utilities in the region. Additionally, the
state would inherit the responsibility of operating and
decommissioning the plant with attendant costs,
according to the plant operator.

A premature shutdown of the plant would cost as
much as $5 billion, or $9,000 per Vermont resident, if
replacement power costs, lost tax revenues, jobs and the
multiplier effect are added together, Yankee asserted in
its report.

The company pointed out that the nuclear plant
provides Vermont ratepayers with protection against
higher oil prices, and that it does not pose the
uncertainty associated with other energy sources, sucn
as small power projects or foreign energy supplies.

8.1.3 Vermont Electric Power Company (VELCO)

VELCO, a provider of transmission services to
Vermont utilities, carries electricity from the Vernon
plant to the Vermont distribution utilities buying the
power. The company said if Vermont Yankee was closed
and another power plant built in its place, no
alteration in transmission systems would be needed.
Similarly, no changes are needed if power replacing
Verniont Yankee entered the VELCO system in Vernon,
However, if alternate supplies were acquired from Canada
or New York, significant upgrading of transmission
facilities would be needed, according to VELCO. The
cost of improvements to the transmission system are
borne by electric companies, and, ultimately, by
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APPENDIX J -~ GLOSSARY

AVOIDED COST

BASE LOAD

CAPABILITY
RESPONSIBILITY

CAPACITY FACTOR

COGENERATION

COMBINED CYCLE

COST OF SERVICE

CONSTANT DOLLARS

CUMULATIVE NOMINAL
DOLLARS

DEMAND

DEMAND-SIDE
MANAGEMENT (DSM)

The total cost of energy and capaci-
ty that would otherwise be incurred
if a given action were not taken.

The minimum load over a given period

The capacity a utility must have
to meet its peak load plus a reserve
margin. The reserve requirement is
a function of size, number, and
location of units in a power system.

The ratio of the average load on a
machina or equipment during a
specified time period to the
capacity rating of the machine or
equipment.

The combined production of electric-
ity and useful thermal energy.

A combination of a steam turbine and
a gas turbine in a generating plant,
with the gas turbine exhaust produc-
ing steam for the steam turbine.

A pricing concept used to design
electric rate schedules. This
concept attempts to align utility
cost curves with utility revenue
curves for the various classes of
usage and customers served.

Dollars that have had an adjustment
made to remove the effects of
projected inflation.

Total actual projected costs.

The rate at which electric energy is
delivered or used expressed in
Watts, Volt-Amperes or other unit,
at a given instant cor averaged over
any designated period.

Control of energy and capacity r “%s
by modifying or controlling ams

or timing of use rather than

supply. Includes programs that
influence customer use as well as

J=1



DISPATCHING

DISTRIBUTION

EMINENT DOMAIN

FERC

HIGH-LEVEL
NUCLEAR WASTE

IONIZATION

IONIZING RADIATION

KILOWATT (kW)

KILOWATTHOUR
(kWh)

programs that increase the
efficiency of transmission and
distribution systems.

The operating control of an inte-
grated electric system involving
assignment of load to specific
generators or other sources for the
most reliable and economical supply:
control of high-voltage lines and
equipment; and scheduling of energy
transactions with connecting elec~-
tric utilities.

Dclivoring electric energy from the
transmission or bulk power system to
consumers; also that portion of
utility plant used for that purpose,
or expenses relating to that plant.

The right of a government to
appropriate private property for
public use, usually with
compensation to the owner.

Federa' Energy Regulatory Commission

Spent fuel from nuclear reactors and
the wastes directly produced in the
reprocessing of spent fuel.

The process of exciting an atom to a
higher energy state than its ground
stall energy level.

Gamma rays and x-rays, alpha and
beta particles, high 3speed
electrons, neutrons, protons, and
other nuclear particles of
sufficient energy to cause
ionization of atoms of as particular
materials,.

1,000 wWatts.

The basic unit of electric energy
equal to one kiloWatt of power
supplied to or taken from an elec~-
tric circuit, steadily, for one
hour, i.e., 1,000 W x 1 hour = 1
k“‘
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LIFE-CYCLE COST The total cost of owning and operat-
ing a system, supply or demand, over
its expected life.

LOAD FACTOR The ratio of the average load in kW
supplied during a period to the peak
load in that period.

LOSS~-OF~LOAD The probability that the system load
PROBABILITY will exceed available generating
capacity.

LOW=LEVEL NUCLEAR

WASTE Waste garments, equipment, tools,
cleaning resins and similar
irradiated materials.

MARGINAL COST Cost to produce one more unit.
MEGAWATT (MW) 1,000 kiloWatts.
MELTDOWN A buildup of heat in the core caused

by insufficient cooling which causes
the fuel to melt.

MILL One-thousandth of one dollar
($.001).
NUCLEAR FISSION Power plants based on the principle

of fission == the splitting or
breaking apart of a heavy atom into
twe new atoms. When a heavy atom,
such as uranium is split, large
amounts o7 energy and one or more
nuetrons are released.

OSHA Occupational Safety and Health
Administration.
PRESENT VALUE _ An estimate made from projected

costs by comput!ng the effective
lump sum payment that would have to
be placed in an account bearing
interest at a utility’s cost of
capital today in order to just cover
the principle and interest needed to
meet projected costs.

PRODUCTION COST The variable cost of generation,
including fuel, operating labor,
maintenance labor and materials.




RADIONUCLIDES

RATE BASE

RATE OF RETURN
RELIABILITY
RESERVE MARGIN

(Capability
M .rgin, Reserves)

REVENUVE
REQUIREMENT
SHUTDOWN

TRANSMISSION

WATT

A species of radiocactive atom
characterized by the constitution of
its nucleas.

The value established by a regulato-
ry authority, upon which a utility
is entitled to earn a return.
Generally, this reprevents the
amount of property used and useful
in public service and may be based
on the foliowing values or combina~
tions thereof: fair value, prudent
inves ment, reproduction cost, or
original cost; and may include
working capital, materials and
supplies, and various deductions
such as depreciation.

The ratio of allowed net income to
a specified rate base.

Probability that a component or
system will function as planned in a
given environment for a certain
period.

The difference between net systen
capability and system peak load: the
margin of capability available for
scheduled maintenance, emergency
outages, and unforeseen loads.

The revenue level necessary tc

. achieve a specified rate of return

and recover all authorized expenses.

Permanently ceasing electric power
production.

Transporting electricity in bulk
from the sources of supply to other
principal parts of the system or to
other utility systems, also that
portion of ut.lity plant used for
transmiscion,

The electrical unit of power, equal
to one Ampere flowing continuously
across a potential of one Volt. One
horse~powver equals about 746 Watts.



ratepayers to the extent that expenditures for those
improvements are shown to be useful.

8.2 Town of Vernon Response

The Town of Vernon, through its Board of Selectmen,
submitted a December 7, 1987 letter outlining its
concerns over an early closing of the nuclear plant.
The Selectmen said an early closing would be
"devastating” for the local employment market and for
punicipal tax revenues, since Yankee pays most of the
town’s taxes. One drawback of the Yankee plant is
increased traffic on local roads, particularly when
contractors arrive for refueling outages. The town
acknowledged risk of an accident at the plant and noted
emergency planning exists for nuclear and non-nuclear
incidents. It also said that time is needed to plan for
the eventual l1-ss of the Yankee tax revenues, and that
such planning efforts would be compromised by an early
plant cleosing.

8.3 State Agencies
8.3.1 Department Of Health.

Vermont law (18 VSA Sec. 1652 (b), and (d) and Sec.
1654) grants authority to the Department of Health in
matters related to radiocactivity and protecting the
public health and welfare as well as the transportation
of radiocactive materials. The departmen: is also
allowed to enter private property for purposes of
inspection. (In *he case of Vermont Yankee, concurrence
by the federal government is needed for state
inspection.) In discharging its duties, the department
employs the equivalent of 1.8 persons for tasks such as
radiation surveillance, investigating field incidents,
emergency response programs and transportation. The
department deals with other users of radiocactive
materials, notably medical facilities. Because other
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users exist, the department said it did not anticipate
any significant changes in its regulatory role or
operating budget if the generating plant were closed. A
dismantlement of the plant, whenever it occurs, might
result in a temporary doubling or tripling of current
manpower to handle added surveillance and emergency
preparedness work, the Health Department said.

8.3.2 Public Safety Department, Division of Emergency
Managenent

The Division of Emergency Management administers
federal and state laws and regulations regarding
"radiclogical emergencies." The Division has developed
detailed plans on a town-by-town basis for protection of
residents and for evacuatio: routes in communities near
two nuclear generating facilities -- the Vernon plant
and the Rowe, Mass., plant, situated near the Vermont
boirder. The Division has the egquivalent of 1.5 persons
to fulfill state and local emeargency preparedness needs.
An annual payment by Vermont Yankee is required in the
amount of $250,000 to defray emergency planning
ervenses, a contribution that would cease if the plant
closed, the Division said. The Division sees a
responsibility to oversce emergency planning even after
a closing as long as radiocactive material remains on the
Vernon grounds.



9. CONCLUSIONS
9.1 Open Issues

The study of Vermont’s only nuclear power plant has
raised many complex issues. The Department has
endeavored to identify all major issues, and has
discussed those issues in differing degrees of detail.
However, a number of issues are candidates for further
investigation. Among them are the follawing topics.

9.1.1 Expanded Legal narearch

Important questions regarding federal preemption,
the Commerce Clause of the U. S8, Constitution and the
potential need to pay compensation to the plant’s owners
would likely arise during the debate over shutdown
legislation and any ensuing litigation. In view of the
difficulty of these guestions, and the challenge of
applying existing law to a new situation, the Department
recommends that any conclusive legislative or regulatory
consideration of shutdown action be preceded by more
exhaustive research than time and resources have
permitted to date in this study. The Department will,
of course, continue to expand upon and update its legal
research during preparaticn of the final report.

9.1.2 De _.aissioning

The current plan to fund decommissioning carries
certain risks for ratepayers or taxpayers. F. ther
review of this issue is needed to determine whether
legislative action or state participation in a
proceeding before the Nuclear Regulatory Commission
could provide the public with greater protection in this
regard.

9.1.3 Economic Impacts

The potential impacts of a Vermont Yankee closing
on the Vermont economy regarding tax revenues, electric
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rates and the job market have been reviewed in the
study. The impacts discussed in this report generailly
reflect only the primary impacts of shutdown to the
state and local communities near the facility. The
yotential second order impacts have been briefly
discussed, yet deserve further study. Higher electric
rates that may follow a plant shutdown could creatc¢ an
additional cost to state industry which could compromise
the competitiveness of state industries that rely

heavily on electricity.

9.1.4 Regional Impacts
About 45 percent of Yankee'’s output
ratepayers 1n other
ankee’'s operation raises environmental
ssues in Vermont and elsewhere because
to other states. An analysis of regional
be needed to identify all relevant concerns assocC

with a Yankee closing.

Small Power and DSM
Small power production 1s one part of the miXx
power wnich would replace Vermont Yankee, but many
variables about small power remain to be decided and
analyzed. Expanded demand-side management potential 1is

likewise a large, but relative'y uncharted territory.

Ideally, they could reduce the cost of replacement power

more than anticipated, but more study is needed to
define the potential.
9.1.6 Rate Impacts
The Department has made general estimates about
rate impacts, but a more precise estimate, possibly by
or utility territory, would be warranted 1i1f this

issue 1s studied further.
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$.1.7 Price~Induced Conservation

Spontaneous initiatives for demand-side management
and energy efficiency would follow any increase in
electric rates caused by a Yankee closing. Any rate
increase would also trigger lower demand, reducing thne
cost impact for replacement power. These influences oOn
the replacement power picture warrant more detailed
study. Any effect would be to lower the estimated

impacts.

9.1.8 Hydro-Quebec Contr ct

a
The Department was completing this interim report

at the same time that a number of Vermont utilities were
proposing a contract to import up to = MegaWatts of
Hydro-Quebec power OVer the next 20 years. This
potentiil source would be an i jsortant factor in

jetermining the cost of replacing Yankee’'s powelr and

neecls closer examination.

9.1.9 vermont Yankee Submissions

»
D
s
(4]
’

Vvermont Yankee provided substantial assist
the Department’s review of issues raised by the
legislation. However, certain elements of thelr costs
and expense projections deserve greater scrutiny for th
final re,ort. The Yankee projections of capital costs,
plant capacity factor and fuel costs, for example,
appear to reflect optimistic assumptions for future
plant operation at the plant. These juestions deserve

close scrutiny

9.1.10 Low~level Waste Costs
There are substantial yncertainties ausociated with
long-term in-state disposal costs of low-level waste as

they have been developed for and used in, this report.

Further rcview of inherent uncertailr ties SUrrq unding




estimates of in-state low-level disposal costs may be
warranted,

9.1.44 Cost-Bencfit Analysis

Fur:her review of cost streams and related analytic
assumptions underlying the cost/benefit analysis
presented in this report will be necessary for the final
report. The effects of lost off-system sales is an area
particularly in need of study.

9.1.12 A Planned Shutdown

This interim report quantifies the effects of an
immediate shutdown of Vermont Yankee in 1988. Given a
lead time of several years, Vermont utilities could
potentially acquire a more economic and strategically
desirable mix of replacement power sources than would be
possible in the event of an immediate shutdown. A
delayed closing also would permit more comprehensive
planning for the method and costs of decommissioning the
facility and optimizing capital additions and operating
expenses to the plant’s limited operating life.

The Department believes that the costs and benefits
of a Vermont Yankee shutdown cannot be adequately
weighed without an assessment of the effects of a
delayed shutdown and plans to address those effects in
its final report.

9.2 Interim Conclusions

While further study of the issues noted above is
essential before firm conclusions can be reached,
certain preliminary conclusions can be stated with
respect to the questions posed by legislature.




9.2.1 Authority of the State to Shut Down Vermont
Yankee

Because the U, S. Supreme Court has recognized that
states retain significant control over those aspects of
nuclear energy not related to radiological safety,
thoughtful legislation or regulatory action not based on
radiological safety concerns would appear to have a
reasonable potential for surviving a challenge based on
federal preemption. It also appears that such
legislation might survive cliallenges under the Contracts
and Commerce clauses of the U. §. Censtitution.

Analysis of the law pertaining to takings suggests that
the facility’s owners would be entitled to compensation
if the plant were prematurely closed through state
action.

9,2.2 Authority of the State to Protect Public Safety,
Health and Welfare When Vermont Yankee Is Shut
Down

Upon shutdown, the state would continue to exercise
the authority it has always had over areas not related
to radinlogical health and safety. The State would
continue to maintain control over occupational safety,
emergency preparedness, and environmental discharges.
The State could work to influence the NRC in matters
related to decommissioning, and may increase its
responsibilities at any time by becoming an "agreement
state" as provided by federal law.

9.2.3 Financial Exposure to the State of Vermont

If the state were required to pay compensation to
Vermont Yankee’s owners as a result of a state taking of
the plant, compensation would most likely be based upon
the "original cost" method. In this context, this means
that the net value of the plant would be determined by




taking the historical or original cost cf the facility,
adding the cost of capital improvements, and jubtracting
depreciation. When this formula is applied to Vermont
Yankee, it yields a 1986 figure of $230 million,
Replacement power costs also create substantial
financia) exposure to ratepayers discussed below.

9.2.4 Adequate Planning for Replacement Power, Shut-
down and Decommissioning

To date, the Vermont distribution utilities have
not devised a plan indicating how the ®mower sources
available to the state would be used to replace Vermont
Yankee if the plant shu* down. Moreover, it does not
appear that the advantages and limitations of options
available under such circumstances have been
comprehensively studied.

I1f Vermont Yankee were to permanently close in the
near future, the utilities would likely need to purchase
short term capacity at premium prices for the next
several years. If planning were tc commence well in
advance of a shutdown measure, replacement power could
be secured on more favorable terms, and there would be a
greater opportunity fer the implementation of demand
side management measur2s. In the long term, numerous
opportunities for meeting Vermont’s electricity ueeds on
favorable terms may exist; these opportunities, not
accounted for in this interim study, include expansion
of demand side management efforts, development of small
power projects and development of additional
transmission capacity in order to increase access to
out-of-state markets. Lead time for planning and to
take the best advantage of market opportunities would be
critical.

The future decommissioning of Vermont Yankee is
being funded by payments from the facility’s owners into
a escrow account, Current plans for decommissioning
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involve a complete dismantlement of the plant after 2007
(when the operating license expires), at an estimated
cost of $531 million at that time. Various alternative
methods of retiring a facility are considered acceptable
by the NRC; these include mothballing, entombment
dismantlement, and conversion to another type of

system. Each of these methods has advantages and
disadvantages, and nujerous uncertainties curround
estimates of the costs, and exposure risks of the
decommissioning alternatives.

9.2.5 Criteria for Deciding Whether the State Should
shut Down Vermont Yankee

Based on analysis and expense projections supplied
by Verment Yankee, the Department’s preliminary estimate
of the net cost of a shutdown (including condemnation
payment to the owners) is an equivalent present value of
about $569 to $612 wmillion. A cost benefit analysis may
provide a reasonable framework for evaluating the
appropriateness of a shutdown, although it must be
recognized that a cost benefit approach may present
subjective, inadvertent or inherent sources of bias or
error. .

Major benefits of a shutdown include the reduced
risks of accident and the avoiding of plant operating
costs. These operating costs include capital
additions. An early shutdown would also lessen the
costs of waste disposal.

9.2.6 Effects of Shutdown on Vermont Ratepayers, the
Revenues of the State, the Town of Vernon and
the Surrounding Communities

Roughly 89%% of Vermont ratepayers rely on Vermont
yYankee for over a third of their electric energy. The
Department’s preliminary estimates is that if these
ratepayers were to bear the burden of replacement power

9=7



costs,
and decommissioning,
not including the effect of
be quantified for this
Vernon, which relies

88% of its

on

total

condemnation payments and
rates could

vAarimsy
various

revenue base a

cuatinuing maintenance

items that could n

inter.im

Yankee for about

d spending, would be

heavily affected by a shutdown of the plant,

Approximately

employed there.

Of the 327 enmployees of Vermont Yankee,

57%, reside in Vermont;

income of $7.7 million.

Brattleboro combined have 76

Verncon has 6C

Payments to
4

-

Yankee totaled $6. million

1 4 . m 11
- g » MAAdion

lion to Vernon
to Brattleboro.
A shutdown of Vermont

expenses related to state

the facility,
Emergency

Management Fund ($

11% of the town’s

Yankee
oversight

including expenses

working residents are

186, or

these employees have a combined
Brattleboro and West

Yankee employees,

nstate vendors by

iNn a recent

rmont taxes

would reduce certain
and monitoring of

the State

relating to

increase by 10 percent,






NO. 8. AN ACT RELATING TC THE COMPLETION OF A STUDY ASSESSING THE
SHUTDOWN OF THE VERMONT YANKEE NUCLEAR FACILITY.

(K.173)

It is bareby enscted by the General Assesbly of the State of Vermeat:
Sec. 1. VERWONT YAMKED NUCLEAR FACILITY; SNUTDOVN; ASSLSSMENT

(8) The general asseably finds that & publicly conducted
Lomprelenyive asbensment of tae wspact of & Verment Yankes nuclear
facility shutdovn is secessary. The geseral assesbly haredy directs
the departsent of public service, with the assistance of the nuclear
sdvisory patel, and vith the participation of all appropriate
agencies of state government, ender the direction of the governer,
and ip consultation with representatives of the Tewn of verneon and
Vermont Yankee officials, to cause such assessment to be undertaken,
and to repor: interim findings thereon to the general assesoly on or
before Decesber 15, 1987, and & £:na] report on or before Cecander
16, 1988, The interis repert shall include recommendations witd
respect to the resources necessary to complete the final report.

(3) The assessment shall sdaress, but met be limited o, ihe
following questions:

(1) Whet sutherity does the state have to shut dows the Verment
Yankee puciear facility?

(2) WVhat autherity does the state Bave te protect the public
safety, health and velfare vhes the Vermont Yankes suclear facilivy
i sout dova’

(1) What fiaancial exposurs coes the state have when Verment
Yaskes shuts down’

(&) !s there edequiie plamaing o srovide for replecement pover
and to cover the costs of shutsowm and decosmissioaing, vhereves
Versont Yankes rhuts down’

(§) By vhat econcmic criteria should the state decide vhather

te shut cowm Versest Yaakes!



NO. 38 Page 2

(6) What will be the effects of shutdown and decommissioning
upon Verwont ratepayers, the revenues of the state, the towm of
Vernon, and surrounding comsunities’?

Sec. 2. DITICTIVE DATE
This act shall take affect from passage.
Approved: May 12, 1987
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ARRENDIX B

REPLACEMENT POWER COSTS: METHODOLOGY,
ASSUMPTIONS, AND DISCUSSION

1. Methodology and Assumptions

The goal of the analysis was to provide an estimate
of the cost to replace Vermont’s share of Vermont Yankee
power in the event that the plant were to become
permanently unavailable. It was performed on a
statewide basis, examining the resources, needs, and
future options of the state’s distribution utilities in

aggregate.
1.1 Approach

The costs to Vermont utilities for replacemen'. of
Vermont Yankee power were estimated by comparing the
projected revenues required to meet the state’s
electrical needs with the plant operating through power
year 2007 to those required if the plant were
unavailable beginning in power year 1988. FPresent and
expected components of the state’s mix were compared
wvith projected Vermont capacity requirements, to
determine the need for additional generating capacity in
each case. A set of generation sources was chosen to
represe~t the cost of supply options likely to be
available to Vermont. A consistent method of economic
decision-making was then used to simulate the selection
of future generation additions from among those options
in each case.

1.2 Existing and Committed Sources

The capacities of present and projected sources
that were modeled in all cases are summarized in Table
B-1. Notable assumptions regarding their pricing and
availability include the following (all years are power
years, ending Oct. 31).

VERMONT YANKEE

* Forced outage rate based on the plant’s mature
operating history.

*+ Maintenance schedule as projected by Vermont
Yankee.

NYPA

* Current Niagara allocation available
throughout the study.
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* Availability based on Vt. PSB Docket 5177
ascumptions.

ONTARIO HYDRO

* Capacity on the Lake Champlain submarine cable
(PV=20) made available b{ decreasing NYPA
deliveries is assumed filled by firm Ontarioc
power through 1992. (Post-1992 assumptions
are given below.)

HIGHGATE
*« Current contracts modeled through 1990,

* Last 50 MW modeled same as 150 MW portion
1991-1995,

* Energy price of all 200 MW modeled at HQ/CMP
plus 4% after 1995,

SMALL POWER

*+ Statewide total of VPX and direct purchases
increasing to 110 MW by 1993, as in Vt. PSB
Docket 5248.

MERRIMACK
* Available through 1998.
NEPOOL PHASE I AND II

* The present Phase I and II regional contracts
provide savings share revenues, and partial
capability credits from 1991 to their
expirations. They provide no direct energy
for consumption in Vermont,

1.3 Energy Costs

Statevide energy costs were calculated using the
Department’s Sysgen production simulation model.
Starting values of fuel prices were based on August,
1987, NEPEX dt::atch prices. Fuel price escalations
vere based on the Dotartxtnt filing in Vt. PSB Docket
$177. The Nepool Weighte. Average Fossil Fuel index was

estimated based on Docket 5177 fuel escalation rates and
NEPLAN projection of New England fossil generation,




1.4 Future Needs

The state’s future electrical needs were projected
as in the Department’s Conservation Case load forecast.
(See the Department’s Twenty Year Electric Plan, Public
Review Draft, Sec. II.4) This forecast was augmented by
system power and all-requirements sales of CVPS and GMP
to out-nf-state utilities. The NEPOOL reserve
requirement was modeled at 24% throughout the study.

1.5 Replacement Power Options and Costs.
CANADIAN OPTIONS

Vermont’s ownership shares of the NEPOOL Phase I
and Il projects were assumed convertible to long term
firm purchases from Hydro-Quebec. Capacity ana energy
prices of long term firm power were podeled 4% above
Block 2 of Hydro-Quebec's February, 1987, letter of
intent with Central Maine Power (HQ/.MP). The
contractual structure of long term p: rchases from
Hydro-Quebec were based on that agrd:ment, including
constant nominal fixed charges basec on the first year
of purchase. First year fixed contract costs were
inflated by coal construction cost escalations projected
in NEPLAN’S 1986 Generation Tagk Force Assumptions
(GTF). Constraints on energy deliveries were pmodeled by
a 15% forced outage rate.

PV=20

The PV-20 interconnection was modeled as available
from 1993 forward to transmit long term firm purchases,
with the maximum firm capacity of PV-20 modeled as 175
MW. HQ/CMP agreement plus 4% was used as a proxy price
for imports from Ontario, Quebec or New York, and
transmission charges of $5/MWH ($1988) were applied to
the dispatch price of purchases over PV-20.

MARKET GENERATION

The cost of peaking capacity was ramped from the
current market price to the cost of newly constructed
gas turbines by 1993, which is similar to but revised
from Department assumptions in Vt. PSB Docket 5248. The
market price thereafter reflects a combination of new
and mid-1990‘s vintage units. Gas-fired combined cycle
capacity was modeled available from 1992 forwvard, with
coal-fired capacity available from 1998 forward. Prices
of combined cycle and coal capicity were modeled to
reflect the carryi cost of newly constructed units.
Overnight construction cost estimates of all three plant
types are based on the 1986 NEPLAN GTF and Elecciric
Power Research Institute’s 1986
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(EPRI TAG). Real construction cost escalations were
taken from NEPLAN GTF. AFUDC estimates were based on
the 1986 NEPLAN GTF capital expenditure schedules and
Vermont utilities’ average cost of capital from the
Department filing in Vt. PSB Docket 5177. Annual
carrying charges were estimated using the 1986 EPRI TAG
approach and Vermont utility weighted cost of capital.

1.6 Generation Expansion Methodol gy

The development of the state’s future power supply
portfolio was simulated using the same method of
economic decision making in each scenario. Baseload and
intermediate capacity sdditions were optimized by adding
25 MW blocks of capacity to the mix, until carrying
costs of the additions outweighed the own-lcad energy
cost savings thox 2ravidod. Only permanent baselocad and
intermediate additions were modeled, based on their
future impact on revenue requirements. Short term sales
and purchases were not considered. IMurther annual
capability deficiencies were assumed to be met by
purchases of market turbine capacity.

1.7 Retail Rate Impacts.

The replacement power analysis above yielded
estimates of the increased revenue required to meet
statewvide needs in each Vermont Yankee shutdown case.
To estimate the impact on Vermont retail rates as a
vheole, the revenue impacts of replacement power costs
wvere then divided by statewide revenue reguirements
assuming continued Vermont Yankee operation. The latter
vere projected based on the forecast of Vermont retail
rates in Nepool'’s April, 1987, Load Forecast. The
distribution of rate impacts among customer classes was
not estimated.

2.0 Discussion of Analysis
2.1 Distribution of Costs.

The costs to Vermont utilities to replace Vermont
Yankee wvere estimated in aggregate, with total costs
calculated and generation expansion decisions made on a
statewide basis. In rollitx. those decisions would be
pade and costs incurred by individual utilities.

Most Vermont customers are served by utilities that
are direct purchasers of Vermont Yankee power. The
power supplies of those utilities would clearly be more
directly affected by an early plant shutdown than those
of non-purchasers. However, non-purchasers could be
affected by changes in the price or availability of
system power from present Vermont Yankee purchasers,
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particularly CVPS and GMP. Non-purchasing utilities
with surpluses could also obtain some benefit from a
shutdown if instate purchasers turn to other Vermont
utilities to purchase replacement energy and capacity.

Given the uncertainties in the potential
interactions between instate and regional utilities in
the event of a Vermont Yankee shutdown, it would be
difficult to quantify how much of Vermont’s replacement
power cost would be borne by the direct purchasers, or
what benefits could be gained by non-purchasers. It is
clear that the ability, if any, of non-purchasing
utilities’ ratepayers to profit from Vermont’s increased
supply needs would come at the expense of other Vermont
ratepayers.

2.2 Profits from Resales

This replacement power analysis was performed on an
"own-load" basis, and was designed to estimate an
optimized cost of serving Vermont'’s needs in each case.
The cost of an early shutdown of Vermont Yankee would
also include the loss of present and potential profits
from the sale of power in excess of those needs.

Vermont utilities presently sell a substantial
amount of surplus energy, both from Vermont Yankee and
other sources, to New England utilities. This analysis
did not quantify the effective cost to Vermont of lost
revenues from such sales in the event of a Vermont
Yankee shutdown.

A similar and potentially greater cost of a
shutdown could be decreased opportunities for Vermont to
benefit from New England’s need for economic baseload
power. To the extent that power from Quebec or Ontario
would be used to replace Vermont Yankee in Vermont'’s
power supply, the state would lose the potential to sell
imports at a profit to other utilities. This alsc was
not included, other than to reduce savings shares
revenue from the existing Phase II contract.

2.3 Replacement Options.
SMALL POWER

The analysis in this preliminary report does not
estimate the savings that could be achieved by the
acquisition of small power at prices below competing
supply options. These savings could be large in the
case of an early Vermont Yankee shutdown. A recant
solicitation for small power production in Maine was met
with several hundred MegaWatts of project proposals at
prices below the utility’s long term avoided cost.
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DEMAND SIDE MANAGEMENT (DSM).

The estimate of replacement power costs in this
study was based on the Department’s Conservation Case
forecast of Vermont’s annual peak lcad and energy
requirements. The forecast incorporates the effects
DSM measures that are both cost-effective and
marketable, and is the Departmant’s attempt to guantify
a conservative, achievable target for utility efforts
modify load growth in Vermont. An early shutdown of
Vermont Yankee would certainly increase the capacity and
energy needs of Vermont’s utilities, and could raise the
electric rates faced by their customers. These effects
would increase the attractiveness of DSM measures to
both utilities and consumers.

In addition, this analysis did not gquantify how
short and long term consumption would be affected by
changes in electric rates. The steps taken by customers:s
to reduce consumption in the face of higher rates could
significantly reduce the need for new generation, ever
in the absence of formal DSM initiatives by utilities.
TO obtain a better understanding of how Vermont Yankes
power would be replaced, an improved understanding of
the price response of electrical consumers will be
needed.

QUEBEC

If Vermont Yankee were closed early, the ability ¢t
obtain additional Hydro-Quebec power would become more
valuable to Vermont. [ate in the preparation of this
study, a number of Vermont utiliti« igned an agreement
with Hydro-Quebec containing options to increase import
up to 500 MW of long term power. Because imports from
Quebec are accessible and can be a direct source of
replacement power and an option against which other
potential sources will compete, the contract would be
one of the more important factors in assessing Vermont'’
replacement options.

The proposed contract would be important to the
state’s degree of flexibility in replacing Vermont
Yankee. It would dictate the size and timing of long
term Quebec imports available to Vermont, The total
cost of power from the contract would directly influence
both the cost of replacement pover and Vermont’'s ability
to profit from sales of Quebec powver to ocut-of-state
utilities. It will be necessary for powver planners t¢
carefully study the implications of the proposed
contract regarding the availability and cost of power t
replace Vermont Yankee in the event of an early
shutdown.
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Secondly, the potential costs and benefits of
increasing Vermont’s interconnection transmission
capacity with other systems has not been analyzed. Each
of these could be substantial and would require study in
the event of an early shutdown.

2.4 Conclusion

The extent to which economical DSM initiatives and
small power production can be developed in Vermont could
have a great effect on the cost to replace Vermont
Yankee rovor in the event of an early shutdown. That
cost will also depend strongly on the loig term price of
imported power available from Canada and New England.
The Department beiieves that this report’s analysis is a
reasonable preliminary estimate of the cost Vermont
utilities would face to replace Vermont Yankee’'s power.
Further study of the supply and demand uncertainties
outlined above will provide a better understanding of
the sources Vermont would likely rely on to replace
Vermont Yankee, and the steps that will be necessary to
minimize the magnitude of Vermont'’s exposure to
replacement costs.
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Appendix D
Low~Level Waste Disposal



State of Vermont

Center Bulding
103 Sowth Mamn Street
Walerbyry, Vermont 05676

b Navesber 987

MEMORANDUM

TO: Ri.k Sharing Group

FROM: Laurerce Becker, Special Assistant, Radioactive Waste
Manufement, Vermsont Agency of Environmental Conservation

RE: Low Level Radioactive Waste Shipped from Versont 1979-1986

Attached is information on generated waste shipped from Vermont
from 1979-1986. Figur:e. have been broken out for the two ma jor
generators (Versont Yarkee and the University of Vermont) and a
category of other generators. Volume, curies, classitications
where known, and an estisate of the number of shipments fare

shown.

The information has been derived from a nuasber of sources
including: Telephone calls to Versont Yankee and the University
of Vermont, the Conference of Radiation Control Progras
Directors, 1984 survey; B, G, and G's State by State survey; and
interviews with Ray McCandless, Director of Vermont's
Occupational and Radiclogical Health Prograas.

An explanation for some of the figures is warranted, In 1983 and
1985 Vermont Yankee's curie content jumped because control rods
were shipped. The higher volumse figures froms Versont Yankee in
1985 were due to pipe replacesent activities (@ S700 ft' of the
total figure is dissantled pipe). In 1983 there was a
significant voluse shipped by the General Electrie Corpovcation,
That year General Electric ended their testing progras of uraniums
tipped anti-tank bullets and shipped the resainder of their waste
from the test site.

LB/1w

tA shipment can reprisent & single package or as such as a , “uck
load.
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LOW-LEVEL RADIOACTIVE WASTE SHIPPED FROM VERMONT 1986

ESTIMATED
YEAR _OBNERATOR Ft- X OF TOTAL CURIES X OF TOTAL CLA3S=Ft'/XTOTAL A,B & C SHIPMENTS
i986 Vermont Yankee 11,475 94.19% 310. 99.71 % Class A=|0.§60 fv' /90.28% 21
Class B= 1,036 ft'/ 9.03%
Class C= 79 ft*/ .69%
Univ. of Vermont 6753 5.54% .700 .221% Class A = 3675 ft' 2
Middlebury College 15 .12% .0022 .001% Class A = 15 1t 1
V.A. Hospital 15 .12% .01i .004% Class A = 15 ¢ :
Medical Center 3 .03% .200 .064%X Clags A = 3 ft 1
Hospital of VT
1986 Totals 12,183 100.00% 310.91 100.000X Class A=11,068 ft’' /90.85% 28
Class B= 1,036 ft' 7/ 8.50%
Cicss C= 79 ft' /7 .65%

183 cubic feet of this amount was stored for decay and shipped to a
“aste incinerator in Florida



LOV-LEVEL RADIOACTIVE WASTE SWIPPED SROM VERMONT 1982 - 1985

3 3 ESTIMATED

L ComaTOR Ft TOFTOFAL _ CURIES T OF TOTAL _ CIASS = Fr /T TOTAL A, B & C SHIPMENTS
2 Vermont Yankee 15,925 95.592 209.400 99.522 “ot Available for 1982 35
Univ. of Vermont &  4.05 . 200 e . . 675 £ ‘
3 Other Cenriators 50 62 . 300 152 A= 60 " 3
* Totals 16,660 100.00% 210.400 100.00% 42
Vermont Yankee 15,016 51.882 $7,.501.000 99.99402 Not Availab? - for 198) 5%
Univ. of Vermont 893 3.082 . 700 .00102 A- 893 £l &
Ceneral Electric 12,973 4.8 2.645 00452 A= 12,975 " 88
'Y Other Cenerstors 60 .z .300 L0005 Ae o " s

w
Totals 28 944 100.002 57,504 .645 100.0000T 152
Vermont Yankee 12,298 94,142 281.000 99.651 A= 11,29 h]IOI.”l; B - 20 (1112.77!: C « 662 n’/s.m 36
Univ. of Versoat 05 S.402 906 O A= 708 " &L
3 Other Cenerstors 60 A48T 07458 03 A= 60 "

Totals 13,061  100.00% 281.98058 100.002 A = 12,061 £23/92.300; B = 340 £¢ /2.60%; C = 662 f1/5.072 )
Yermont Yankee 19,414 96.571 17,272.000 99,9942 - 12,752 ftl/’l.“!; Bel,166 !l)I0.0l!: C = 495 11112.551 45
Univ. of Versont 630 3. . 700 L0042 A~ 60 " '3
§ Other Cenerators &0 .oz . 300 L0022 A= 0 * 5
Totals 20,104 100.00% 17,273.000 100.000% A = 18,441 It’l’l.lﬂl; Bel 166 llals.“: C =« 495 l()/l.m 54
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LOW-LEVEL RADIOACTIVE WASTE SHIPPEC FROM VERMONT 1979 -1981

YEAR GENERATOR Ft* X OF TOTAL CURIES X OF TOTAL CLASS=Ft /XTOTAL A,B & C ::1;:;;;;_

1949 Vermont Yankee 9,551 88.53% 999. 99.80% NA 25
Univ. of Vermont 375 3.48% .700 .07% Class A = 375 ft' 4
Medical 15 .14% 1. - Class = 15 ft’ NA
Industrial 847 7.85% £5. - Class A = 847 ft’ NA

1979 Totals 10,788  100.00% @ 1,001

1980 Vermont Yankee 17,072 94.94% 920. 99.78 % NA 50
Univ. of Vermont 788 4.39% .700 .08% Class A = 788 ft' 4
Medical 15 .08% <1. - Class A = 15 ¢’ . NA
Industrial 106 .59% 1. - Class = 106 ft’ NA

1980 Totals 17,981  100.00X @ 922

981 Vermont Yankee 15,432 93.%0% 1,109 99.82% NA 44
Univ. of Vermont 953 5.80% .700  .06% Class A = 953 ft’ 4
Medical 15 .09% 1. - Class = 15 ft’ NA
Industrial s L21% <. - Class = 35 ft’ NA

1981 Totals 16,435 100.00% @1,111
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VERMONT YANKEE NUCLEAR POWER CORPORATION

Average Cost of Net Power Generated
Since date of Commercial Operation November 30, 1972

Miils per
_Net KiH

fum, Mills

Net KWH Cost per Net KaH

176,029,830
1,814,1375,000
1,990,404,830
2,482,564,000
4,472,968,830
3,561,206,000
8,034,174 ,830
3,260,016,000

11,294,190,830
3,537,675,000
14,831,865,830
3,240,697,000
18,072,562,830
3,448,842,000
21,521,404,830
2,979,214,000
24,500,618,830
3,568,707,000
28,069, 325,830
4,174,255,000
32,243,580,830
2,874,475,000
35,118,065,830
3,335,832,000
38,453,887,830
2,999,402,000
4],453,289,830
2,058,426,000

3,754,342

48,077,127
51,831,469
51,019,038
102, 850, 507
56,493,212
159, 343,719
53,014,861
212, 358, 580
61,111,795
273,470, 375
61,637,509
335, 107,884
65,981,810
401,089,694
78,339,803
479,429,497
88, 170, 620
567,600,117
106, 256,013
673,856,130
113,069, 705
786,925,835
117,008, 959
903,934,794
118,867,577

1,022,802,37]

126,878,085

21,33
26,50

20,55
15.86
16.26
17.27
19.02
19.12
26,
24,
28,
39,
38,
39,

61.

26,04

27.99

19.83

18,80

18, 44

18. 54

18, A4

19,57

24,67

43,511,715,830 1,149,680, 426 26,42
Reconciliation of Generation reported by Treasury Department with
Generation reported by Mperating Department
Cumul ative through December 31, 1985

Generation reported by Operating Department (1)
Generation reported by Treasury Department (2)
Difference

43,758, 676,000 KWH
41,511,715,830 KWK
746,960, 170

Reasons for Dfference:

Generation prior to commercial operation date included in
Operation Department total but not in Treasury Department
Total 244,960,570

1972 generation rounded to nearest thousand by (peration
Department but not by Treasury Department (e00)
Total 246,90,170

N.R.C., Monthly Statistical Report
See File Folder o, 13
23/9‘ P—'J
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Appendix F

Vermont Yankee Operating
Expense Projections



SCENARIO: 1987 SHUTDOWN WITH CONDEMNATION PAYMENT FOR THE TAKING OF AN ASSET

ASSUMPTIONS

o Base 0 & M, Operating Projects, YNSD reduced to the following percentages
of 1987 expenses adjusted for inflation

Year Percent 1987 Expense

1988 75%

1989 50%
1990-2003 25%

o Shutdown Expenses eliminated after 1987
o Spent Fuel {s not shipped until 2003

o VYariable and Fixed Expenses (except for Insurance and Decommissioning)
eliminated

0 ;Sggrance reduced to 25% of 1987 level adjusted for inflation, 0 after

o Decommissioning - same as Base Case

o Capital Expenditures taper off beginning in 1988 to the following levels
adjusted for inflation

Year Percent 1987 Expense
1988 75%
1989 50%
1990 35%
1991 15%
1992-0n 0%

Reference

Information and assumptions supplied to the Department by William J. Daley
{n letters dated November 6, 1987 and November 19, 1987.
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Appendix G

Plant Capacity Factors




APPENDIX G

Vermont Yankee Nuclear Power Plant

1972
1873
1874
1878
1976
1677
1678
1576
1680
15861
1962
1583
1964
1985
1566

Plant Capacity factor
1972 - 1986

33.6
40.2
55.1
75.1
72.2
76.6
72.0
76.6
65.5
79.2
54.4
63.8
73.9
66.6
45.7

Plant Capacity Factor shows actual output by a
generating station as a percentage of its full

potential.

(dps.12/67.c0)
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ANNUAL CAPACITY FACTORS

Vermont Yankee Nuclear Power Corporation
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Appendix H

Vermont Yankee Ownership




APPENDIX H

Vermont Yankee Nuclear Power

Plant

Plant Ownership

Joint Owners

Green Mountain Power
Central Vermont Public

Service Corporation
New England Power Ccmpany
The Connecticut Light
Public Service Company
Central Maine Power Co
City of Burl

Electric
Western Mags
Canbridge Elec
Elec

Ele

Moentaug
Vernont lec
wWashington E
" "3 P of T «

Elect:

1 ' .
L LACQE L Ld
t

Villagyé f Northfiel
Village © St Owe
Village Hardwi«
Village Orlear
Rochester Elect
Allied Power ¢

Owners of the Yankee |

equal percentage of plant ownership. Their share cf

plant's cost and output
cwnership. Non-owrers
Of COsts ana rece.ve
not receive aivicenal

iB

theit

Corporation

& Powel
of

are obligatec

—
~1
.

o
o

W O e

Comgpany

New Hamp:

& B

Non-Owners

»y
ash0

the
limited to the percentage of
to pay their share
percentage of oucput but o

lant receive édividends 1ir




Appendix I

Community Surrounding Vermont Yankee
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