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[. Funding Assurance for Reactor Decommissioning

A. Introduction and Statement of the Problem

The NRC has undertaken a comprehensive reevaluation of its pelicy regarding
the decommissioning of nuclear facilities. One aspect of that reevaluation
has been to reexamine the extent to which the Commission's regulations and
policies assure that adequate funds will be available to shut down a nuclear
facility after its operating life has ended. Currently, the NRC's policy on
assuring funding for decommissioning is codified in Sections 50.33(f) and 5C.32
of 10 CFR Part 50. These regulations require appliicants for reactor operating
licenses to furnish the Commission with sufficient information to demonstrate
that they can obtain the funds needed to meet both the costs of operating tne
plant as well as the estimated costs of permanently shutting down the facility
and maintaining it in a safe condition. Current Commission regulations are
generally moot on decommissioning non-reactor facilities and licensees although
decommissioning of these facilities is generally addressed in their licenses.
Because the major part of the Commission's efforts are related to reactor
licensing and because the public interest appears to be concerned with large,
expensive power reactors and the radiological impacts of decommissioning them
the major part of this paper will attempt to analyze funding for decommis-
sioning in terms of reactors. The second part will apply this analysis %o

non-reactor facilties and licensees.

Historically, the Commission has implicitly assumed in evaluating the financial
qualifications of reactor licenses that if an applicant for a reactor operating

license is financially qualified to construct or operate a nuclear facility, it
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is also qua’ified to shut it down. When compared to the current cost to
construct a nuclear power reactor -- currently ‘n the range of $1 billion -~ a
cost* of decommissioning a nuclear facility of son= $50 million should not be
unmanageable. In fact, such a cost for decommissioni.g a plant is comparable
to the fuel costs associated with reloading the reactor core every 18 months.
Further, it can be argued that regulated electric utilities are especially
imnune to negative economic conditions because they*provide an essential
commodity and because, generally, they are allowed to recover the costs of

providing this commodity from their customers.**

- - ——

- See further discussion of cost below.

** For an elaboration of this point see the 1923 Supreme Court decision in
"Bluefield Waterworks and Imnrovement Co. v. Public Service Commission (262
U.5. 679), as quoted in, Clair Wilcox, Public Policies Taward Business
Fourth Edision; Richard D. Irwin Inc., 1977, p. 313:

A public utility is entitled to such rates as will permit
it to earn a return ... equal to that generally being made
at the same time and 1n the same general part of the country
on investments in other business undertakings which are
attended by corresponding risks and uncertainties, but 1t
has no constitutional rights to profits such as are
realized or anticipated in highly profitable enterprises or
speculative ventures. The return should be reasonably
sufficient to assure confidence in the financial soundness
of the utility and should be adequate, under efficient and
economical management to maintain and support its credit
and enable it to raise the money necessary for the proper
discharge of its public duties. A rate of return may be
reasonable at one time, and become too high or too low by
changes affecting opportunties for investment, the money
market and business conditions generally.

woblho



e e e

The problem with the above analysis is that decommissioning for most nuclear
reactors will not take place for 30 to 40 years after start-up, if the delayed
dismantling option is chosen, it may be 60 to 100 years before a reactor

is dismantled. No matter what the current financial health of a utility is,
financial solvency of any particular enterprise cannot be projected with
cenfidence so far in the future. If, for whatever reasons, an electric utility
ceases operation, there isS no guarantee as %o the degree that its successor
would assume its commitments to decommission its plants. Unlike the costs of
fuel reloading. which produces a stream of revenues for a utility decommis-
sioning is only an expense and does not produce any offsetting revenues or
return on investments. In other words, there is no direct economic incentive

for a utility to decommission.

A compounding problem arises in the case where a utility is forced because of
accident or for other reasons to permanently shut down its reactor prematurely.
[f one of more reactors owned by a utility is forced to be shut down and
decommissioned, and such reactors contribute substantially to the utility's
rate base, even a previously financially sound utility could be forced into
bankruptcy and default on its decommissioning obligations. Certainly the
accident at Three Mile [sland indicates that a utility can rapidly find

itself in a precarious financial position with the resulting uncertainties

that such a position raises.

It must be kept in mind that decommissioning costs although small in comparison

Lo reactor construction cost, are not insignificant. Varicus estimates of cost
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for decommissioning large commercial nuclear reactors have been made. In 1975
the Atomic Industrial Forum (AIF) estimated this cost to be approximately $27
million in constant dollars. In 1973, Pacific Northwest Laboratory (PNL)
performed a study for the NRC that estimated decommissioning cost at approxi-
mately $42 million in 1978 dollars. When the 25% contingency factor used by
PNL is taken into account and when the present value costs of both studies are
adjusted for the same year, the costs derived in both tke PNL and AIF studies
are almost equal. Other studies have indicated decommissioning costs of up to
5100 million.* Further, most studies have estimated “technological" costs

rather than the interest, inflation, and Federal income tax costs *2 decommission.

Although most electric utilities would most likely meet their decommissioning
obligations, such decommissioning is not absolutely assured by the current
financial health of reactor license applicants. Thus, NRC is in the process
of examining various alternatives for assuring that funds for decommissioning

reactor facilities will be available.

8. Criteria for Evaluating Alternative Financial Assurance Mechanisms

The NRC has developed five criteria by which it is evaluating the relative

effectiveness of the alternative financial assurance mechanisms being considered.

" For a survey of decommissioning costs see, "Costs and Financing of Reactor
Decommissioning: Some Considerations” by Vincent Schwent, California
Energy Commission, September 1973.
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First and most important is the actual degree of assurance provided by the
alternative. In other words how high is the probability that the alternative
will actually provide funds when needed to pay for decommissioning? Further,
to what extent does the alternative provide assurance that funds collected and
earmarked for decommissioning will actually be available for decommissioning?
Such assurance cannot always be measured absolutely, but the alternatives can
pe ranked by the relative degree of assurance that they provide. Thi; can then
be compared to the alternatives' ranking by the other criteria to determine the

overall cost-effectiveness of an alternative.

Second 1s the cost of providing the assurance. This cost includes not only the
direct dollar costs of the alternative, but also its indirect administrative
costs (including public cost through governmental expenditures) of the alter-
native. To facilitate comparisons among alternatives, current and projected

future costs have been calculated on a present value basis in 1973 dollars.*

Third is the equity of the alternative. [n other words, are the costs of

decommissioning being paid by those who benefit from the facility?

The fourth criterion is the degree to which the alternative is responsive to

changes in inflation and interest rates, to changes in estimated or actual

» As used in this paper, present value means the value of a good or service
given in 1978 dollars. To derive this value, an inflation rate is assumed
and futyre nominal dollar costs are discounted by the compounded value of

that inflatien rate.
55 ol 58



reactor life, to technological changes that decrease or increase ultimate

decommissioning costs. and to other changes.

Fifth is the ability of the alternative to handle effectively differing owner-
ship and jurisdictional arrangments existing in the elect=ic utililty industry.
Such arrangments can become problematic when, for example, a nuclear power
plant is owned by several investor-owned utilities reporting to the Public
Utility Commission (PUC's) of different states. Fd}ther compounding such a
problem would be the situation of public utilities, which may not be regulated
or which may report to regulatory bodies other than the state PUC's. Since the
various state PUC's set the rates that investor-owned utilities may charge
their customers by determining what may be ‘llowed in the rate base, they are
the bodies that have primary jurisdiction for such utilities over how decom-

missioning costs may be specifically collected.

1¥ one assumes that the economic viability of 2lectric utilities cannot be
“guaranteed” many years in the future, then, as indicated above, the most
important c¢riterion is, of course, how effective is the alternative in providing
assurance that funds for decommissioning will be available when needed. The
aquity and cost criteria are next in degree of importance. Finally, criteria

four and five are important in a negative sense. [f an alternative does not

meet these last criteria at some minimum or threshold level, then that alternative
should be dismissed. However, once an alternative meets that threshold, then

its relative ranking by the first three criteria should be controlling.
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Finally, in addition to these criteria, the alternatives will be analyzed in
relation to the type of decomissioning mode that can be used. Thus, the staff
is examining whether any of the alternatives are particularly suited for, or
ineffective in dealing with, immediate dismantlement versus delayed dismantle-

ment versus entombment.

C. Alternatives for Assuring that Funds will be Available

The NRC staff has determined that there are six basic alternatives for

assuring the availablity of funds for decommissioning nuclear power plants.

fach of these alternatives may be used exclusively -- except surety bonds --

and some may be used in combination with the others. They are briefly described

below before being more thoroughly discussed later in the paper.

1. Prepayment of decommissioning costs. Cash or other liquid assets that

will retain their value for the projected operating life of the plant

may be set aside or deposited in an account prior to reactor start-up.
Such funds could cover the total estimated cost of decommissioning at
start-up or they could be’ invested such that the principal plus accumulated
interest over the life of the plant together were sufficient to pay
decommissioning costs. At the time funds were set aside, allowances would
have to be made for inflation over the projected life of the plant. As
with some of the other alternatives discussed below, if subsequent decom-
missioning cost estimates vary from earlier projections, adjustments to the

fund may be made.
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A funded reserve accumulated over the estimated life of the plant. The

funded reserve, or sinking fund, requires a prescribed amount of funds

to be set aside annually in some manner such that the fund, plus
accumulated interest, would be sufficient to pay for costs at the

estimated time of decommissioning. The fund could be invested in
high-grade securities, in state tax-free securities, in federal debt
obligations, or other assets. The fund could be administered as part

of or separate from the utility's assets. Finally, the fund could be built
up by equal annual payments or by accelerated, inflation adjusted,or some

other method of variable payment.

An unfunded reserve or funding at decommissioning. The unfunded reserve

is an accounting procedure generally using negative net salvage value
depreciation which allows estimated decommissioning costs to be depreciated

over the life of the facility. When a company depreciates a capital

asset, it normally estimates the cost (or replacement value) of the asset less

any salvage value to arrive at net cost. [n the case of a reactor or other
nuclear facility, this salvage value is actually a cost (i.e., decommis-
sioning expense) so that the net depreciation value of a nuclear facility
equals its original capital cost plus its decommissioning cost. This net
depreciable value is normally divided by the estimated operating life of
the facility to arrive at the annual depreciation to be taken for the

facility on the utility's books. The method of depreciation can be
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straight-line, where depreciation charges taken for a facility are the same
gach year. Alternatively, accelerated depreciation can be used as allowed
by IRS regulations where annual depreciation deductions are greater in the

earlier years and less in the later years of a facility's life.

Because the depreciation reserve accumulates on the company's books

before it is needed for decommissioning, funds.collected from customers
through the rate base could be invested in the utility's assets. As the
depreciation reserve accumulates, it is deducted from the rate base so

that customers are not double charged. I[f decommissioning begins as
scheduled, the utility could have plant assets in the amount of the depre-
ciation reserve that are not encumbered by securities. Securities could
then be issued against such plant assets and the funds raised used to pay

for decommissioning.

The rate of return on such invested funds would be equal to the utility's
combined rate of return on debt and equity. Presumably, but not necessarily,
the rate of return would be higher than that which could be obtained from
higher-grade debt inst-uments issued by public or private entities. As
with any equity investment, the rate of return would reflect both the
utility's relative economic efficiency and investors' perceived risk of

the investment they were making.

{t should be kept in mind that the negative salvage aproach is an accounting
orocedure. Any reserve accumulated through depreciation may not be segregated

‘rom the rest of a utility's operating funds. In this sense; it is unfunded.
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4. Surety Bonds. Bonds could be bought by licensees from surety companies.

Basically, a surety bond guarantees that funds equal to the face value set
for the bond will be paid in the evernt that the bond purchaser defaults. A
surety bonding company, of course, will try to minimize its risk by care-
fully evaluating the financial health of the bond purchaser and only
issuing a bond in cases where default is highly unlikely. The bond holders

still must provide funding for decommissioning through some other method.

5. Decommssioning "insurance.” The nuclear or general insurance industry

or some other public or private body could institute some form of pooled
approach to decommissioning, where it could both administer a general

fund for all decommissioning expense and provide decommissioning “insurance"
in case of premature reactor shut-down. Alternatively, only premature

shut-down insurance could be provided.

5. Funding from general revenues. Funds for decommissioning can be paid out

of general tax revenues, either at the state or federal level.

D. Analysis of Alternatives

1. Exclusion of two alternatives

To simplify the analysis of the various alternatives it may be helpful first
to narrow the range of acceptable alternatives by applying the criteria

discussed in section B of this paper. As applied to decommissioning funds
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for reactors, two alternatives -- surety bonding and funding out of general tax
revenues -- should be immediately dismissed because they fail to meet acceptable

minimums of at least one of the criteria.

First, we discuss surety bonding. In response to a petition for rule making
tendered before the NRC by the Public [nterest Research Group and others,

the NRC staff asked the ten largest surety bonding tompanies* whether surety
bonds in the amount of $50 million for a term of 40 years would be available,
and, if so, what would be their cost? All companies responded that bonds
would not be available in that large amount for that long a term. Surety
bonding companies apparently do not issue bonds for more than a few million

doilars or for longer than a few years.

Also, although a surety bond theoretically provides a high degree of assurance
that funds for decommissioning will be available, in reality surety companies
have indicated that their practice is toc renew surety bonds annually. I[f a
company began to experience financial problems, the surety company could, and
most likely would, decline to renew the bond. Thus, long-term assurance

evaporates.

" Size as measured by surety capacity ranked by the U. S. Department of the
Treasury.
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The cost of a surety would be high, Even if surety bonds were available in the
amounts and time span necessary for reactor decommissioning, the cost could be
1.5% to 2% per year of the fz-e value of the bond. Over the estimated 35-40
year life of a reactor, this cost could be 30% of actual decommissioning cost
and would be in addition to the cost of any provisions the utility would have
to make for decommissioning funds themselves (since, as described earlier, the

surety company would pay only in the event of default by the utility).

Second, we dismiss having the general public pay for decommissioning out of
general tax revenues. In recent years, the trend in economic decision-making
has been to tie the cost of a product as closely as possible to the ultimate
users of that product lest economic dislocations result. Decommissioning costs
are real costs that will definitely have to be paid rather than a contingency
that may never arise. As such, these costs should be treated as part of the
overall cost of generating electricity via nuclear power and as such they
should be paid, to the greatest practical extent, by the users of that power
unless there are overriding societal or political reasons. Although it can be
argued that decommissioning is a special expense and thus perhaps should be
treated specially by society, more persuasive arguments suggest that if a
utility decides to build a nuclear plant based on its best ecunomic judgment,
then the prospective decommissioning expense should be factored into that

Judgment .



2. Federal incume tax considerations

Before analyzing the remaining four alternatives individually, we should

first mention the problem of the federal corporate income tax* which is
germane to the remaining four alternatives. Most private utilities must pay a
tax of 48% of their adjusted gross income. This is an important consideration
in evaluating the cost aspects of the remaining alternatives because of the way
the U.S. Internal Revenue Service has indicated, at least informallv to the NRC
staff, it will treat decommissioning expenses. For, most depreciation-type
expenses, [RS allows a company to deduct from its gross income each year an
amount reflecting the depletion of a capital asset for that year. Two basic
methods of depreciation are allowed by IRS. The first, or straight line
remaining 1ife method, assumes that an asset's value will decrease the same
amount every vear for each year of the asset's expected life. Second, the IRS
allows, within certain limits, a company to accelerate depreciation deductions
for an asset, such that annual depreciation deductions taken early in an asset's
expected life are greater than those deductions taken towards the end of an

asset's expected life. **

State corporate income taxes, because of their diversity and lesser
impact are not treated in this paper, although state property taxes are
discussed later in this paper.

See a discussion of accounting for decommissioning expenses in "Accounting
for Cost of Removal (Asset Depreciation Range System)" by Stuart G. McDaniel,
Public Utilities Fortnightly, February 15, 1979, pp. 25-28.
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Under current [RS policy, deduction of decommissioning expense annually from
a company's income is not allowed. The [RS reasons that because decommis-
sioning is a definite expense rather than a depreciable asset, it will only
allow expenses for decommissioning to be deducted in the years in which

such expenses are actually incurred. Although a utility will eventually be
able to deduct decommissioning expenses from its income tax, it will lose the
earlier use of cash assets that annual deductions for depreciation would

afford.

It has been argued that, by not being able to deduct decommissioning expenses
annually from its federal tax liability, a utility will have to collect
almost $2.00 in revenues to provide for every $1.00 in future decommissioning
expense (assuming a 48% tax bracket). This is somewhat misleading because
decommissioning expenses will eventually be deducted from federal corporate
income taxes when they are actually expended to pay for decommissioning.
Nevertheless, decommissioning financing costs could be increased somewhat, if
a utility did not have earlier use of, and earnings from, money entailed in

annual deductions.

In certain limited situations, the [RS has indicated that it will allow
annual deductions for decommissioning exnense. [nvestor-owned utilities may be

eligible for annual deductions if they meet the following criteria.*

* Note that publicly-owned utilties are generally exempt from federal income tax.
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First, al)l funds collected from customers (or any other source) for decom-
missioning expense must be immediately segregated from the utility's assets. A
utility may collect from its customers by ‘ts normal monthly billing procedures
and deposit such funds in a blind trust immediately upon collection. In other
words, the utility cannot have even short term use of these funds. In fact,
[RS suggested that, perhaps, a separate decommissioning account be established
on a customer's biil, Second, the blind trust itself cannot be reinvested in a
utility's assets. If it is desired that earnings from the trust fund themselves
are tax-exempt, the fund snould be invested in state or municipal tax-exempt
securities. Third, the fund must be administered by parties not normally
involved with the operations of the utility. A fourth restriction indicated by
IRS pertains to when a utility over-estimates decommissioning costs. If a
state establishes a trust fund 'hat meets the conditions described above, but
provides that any excess funds after decommissioning expenses have been paid
will be returned to the util’lty, the IRS has indicated that this prcrision

would probably jeopardize the tux-axempt status of the fund.

Because utility rate-making is basically a state and FERC responsibility, NRC
staff has not taken a specific position with respect to federal *ax treatment
of decommissioning expenses. NRC staff has met with [RS officials to describe

to them the utilities' concerns on this matter and and the impact of IRS
decisions on alternatives the NRC might consider. NRC is passing along to
interested parties whatever information it has received from [RS. Utilities, in
conjunction with guidance from state public utility commissions or other state
bodies, that are interested in setting up a2 tax-deductible blind trust fund for

decommissioning expenses prior to definitive NRC policy, may wish to request a
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“revenue ruling“* on a specific method of treatment of decommissioning expense.
The IRS will indicate whether a proposed method meets its tax exempt criteria
and, 1f such criteria are not met, will indicate why not. [RS will rule only on

a case-by-case basis, and not generically.

2ecause the remaining alternatives all have tax ramifications and because

[RS tax policies can have significant cost and equity impacts as a result, the
arguments and generalizations presented above shouid be kept in mind during
the following analysis. Also, beyond the direct cost effects of taxes on
funding for deconmrissioning are the indirect effects of how a utility chooses
or is allowed to use various accounting procedures. For example, a utility may
use straight-line depreciation in establishing its rate base before a PUC

but may take advantage of accelerated depreciation allowed by the IRS. The
difference in these accounting systems produces a difference in calculated tax
owed by the company based on straight line depreciation and the actual tax owed
based on accelerated depreciation. Some states allow this difference to be
‘flowed through" (i.e., passed on to the customer immediately) while in other
Jurisdictions the taxes can be “normalized" through a deferred taxes account
which tends to smooth out the tax bill over the life of the facility. Each

of these accounting procedures has significant impacts on the cost of the

various funding zlternatives to be discussed below.

. A "revenue ruling" may be obtained * itir+ the specifics of a
hypothetical or intended approa * - uhn Withers, Assistant Commis-
sioner, Technical, Internal Re .- 'cg. V111 Constitution

Avenue, NW, Washington, DC 202
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3. ..mparative analysis of the "funding-at-commissioning," |
"sinking fund,"” and "funding at decommissioning" alternatives

a. Levels of assuranca

As indicated in Section C, funding at commissioning would require the utility
to deposit funds at the time of facilitv start-up such that these funds plus
any accumulated interest would be sufficient to cover the costs of decommis-
sioning. Such a deposit plus interest must also be sufficient to cover esti-

mated inflation.

Of all the alternatives considered, a deposit at time of start-up provides the
greatest assurance that funds will actually be available. This assumes, of
course, that original estimates of decommissioning costs, including inflation
and interest rates, were accurate. Because funds deposited at start-up can
grow in real terms over the life of a reactor, there could be a shortfall if a
reactor 1s shut-down prematurely. To prevent such a shortfall, there could be
required a deposit covering total decommissioning costs at reactor start-up,
regardless of interest to be earned. Any interest earned, which would presum-
ably cause the amount on deposit to exceed at any time necessary decommissioning
funds, could be returned to the utility as earnings or retained by the state.
(However, as was indicated in the section on taxes, returning earnings to the
utility may have negative implications for the tax-exempt status of the deposit
fund. Additionally, such an approach tends to be a less efficient, and thus

more expensive, use of a utility's or ratepayer's funds.)




-18-

Providing the next higher lavel of assurance is the sinking fund option.
Particularly if the fund is structured so that higher payments are made
earlier in a facility's life, a relatively high degree of assurance of funds
availability occurs. Providing the least amount of assurance is the funding-
at-decommissioning alternative. All three alternatives, but particularly the
latter two, do not allow sufficient accumulation of funds if a facility is
forced to be shut down prematurely or if a utility encounters financial

difficulties.

b. Cost considerations

Intuitively, one would expect the deposit-at-start-up option to be the most
expensive, because if a utility is required to deposit funds in advance,

these funds are removed earlier than with other funding options from its

use. Normally, a utility can, over the long run, earn more from its own
equity capital structure (e.g., usually a 12-15% return) than by investing in
higher grade commercial securities outside the company (currently 9-11%). A
deposit should not be invested in a utility's own assets for the very reason
that the deposit account was established in the first place - i.e., to minimize
the risk that decommissioning funds would not be avéilab]n. [nvestment in
stocks of outside corporations should also not be allowed due to their increased
risk or instability. Therefore, this paper considers only high-grade debt
instruments such an non-electric-utility bonds, other high grade corporate bonds,

or various government bonds.
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Those decommissioning funding alternatives that allow greater use by the
utility of its own capital structure should tend to be cheaper. The New York
State approach, which basically follows the negative salvage value depreciation
method and allows depreciation reserves to be invested in the utility's own
assets, shouid allow a greater return and should thus cost less overall. This,

in fact, is the basis upon which New York justified its approach.*

Other studies have indicated that the deposit at start-up method is perhaps

not that much more expensive than other options. One study by Barry Mingst

of Lhe NRC** has indicated that the negative-salvage-value method is more
expensive than the deposit method, which in turn is more expensive than the
sinking fund method. This relationship holds true under a variety cf parametric
assumptions with respect to interest rates, inflaticn rates, method of decom-
missioning chosen, etc. For example, Mingst assumes the following in one
scenario: Decommssioning a PWR is estimated to cost $50 million in 1978
dollars; the interest rate is 8% on invested funds, the utility's discount rate

is 10%, the inflation rate is 8%, and the tax rate is 43%, where each of these

* Letter from Charles A. Zielinski, Chairman, New York State Public Service
Commission to Robert G. Ryan, Director, Office of State Programs. U. S.
NRC, dated January 9, 1978.

** The remainder of the analyses of costs of funding alternatives will rely
primarily on two studies. One is Decost Computer Routine For Decommis-
sioning Cost and Funding Analysis (NUREG-0514) by Barry C. Mingst, Office
of Nuclear Material Safety and Safequards, U.S. NRC. The second 15
Financing and Accounting Alternatives for Decommissioning Nuclear Plants
by Preston A. Collins, Senior Consulting Engineer, Gilbert Associates,

Inc., September 28, 1978.
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rates is the average annual rate over the expected life of the facility; and
the actual facility life is 32 years, at which time the facility will be imme-
diately dismantled. Given these assumptions,the Mingst study found that

costs in constant dollars for the various funding options are: (1) Constant-
fee sinking fund - $104 million; (2) Escalating-fee sinking fund - $83
million; (3) Deposit at facility start-up with earnings accumulated in the
fund - 3118 million; (4) Deposit at facility start-up with earnings returned
to the utility = $79 million; (5) Straight-line negative salvage value
depreciation - $210 million; and (6) Adjusted straight-line negative salvage

depreciation - $130 million.

Mingst's study found that the same relationship among the various alterna-
tives generally held if other values were assigned to the variables. For
example, with other variables remaining the same as above but with an inflation
rate of 5% rather than 8%, the following decommissioning ccsts are derived:

(1) Constant-fee sinking fund - $70 million; (2) Escalating-fee sinking

fund - $65 million, (3) Deposit at facility start-up with net earnings
accumulated in the fund - $80 million; (4) Deposit at facility start-up

with earnings returned to the utility - $78 million; (5) Straight-line
negative salvage value depreciation - $142 million; and (6) Adjusted straight-

line negative salvage value depreciation - $107 million.

The Collins study has indicated that the costs of the various alternatives

may not be as high as the Mingst study indicates. Although the Mingst
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for its decommissioning under the deposit method. Funding at decommissioning,
or an unfunded reserve, could impose costs either on those customers later in
its 1ife or even those customers of the utility after the facility closed

down.

In practice, an absolutely equitable payment stream is difficult to achieve.
As Collins' study indicates, the capitalization of the fund and the financial
and accounting methods used to recover that capital significantly affect the
equity of the alternative. Equally important is the vulnerability to change
of the decommissioning cost estimates themselves. As costs change, the annual
payments embodied in any funding alernative will have to be changed commensu-
rately. [f we assume that cost changes will inevitably be in the direction
of higher costs than estimated, the theoretical ine~uity of the deposit at
start-up option might be further mitigated as later customers are required to
pick up increased costs. Further, this equity argument ca- get over-refined
and over-stated. As a group, the customers at the end wi'l be the same as at
the beginning. Customers who move into another s:rvice area will place them-

selves at some unknown spot on a second utility's equity scale.

Wwe can use, as a benchmark measurement of equity of the various alternatives,
the ratio of the present value of the first payment to the last in the 32-year

payment stream posited by Collins. The closer the ratioc is to one (1), the

more equitable the option is. For the deposit-at-start-up alternative, the
best ratio achieved was 4.3. For the sinking fund alternative, the best ratio !

achieved was 2.6. For the unfunded reserve alternative, the best ratio achieved

oool’?9
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tha. it normally receives. As is true with all options, if estimates of
eventual decommissioning costs or inflation cause the amount on deposit to be
less than required, additional administrative effort will be necessary. In
sum, there will not likely be sufficient administrative difference between the
deposit method and the sinking fund method. The unfunded reserve approach will

require less administrative effort but this does not appear to be significant.

e. Responsiveness to change

As indicated in the previous section, each of the three funding options
discussed in this chapter can be structured to accomodate changes in estimates
of final decommissioning cost resulting from changes in inflation rates, tech-
nology, interest rates, etc. A sinking fund is the most amenable to change
since annual payments could always be increased or decreased. The deposit
method is relatively more resistant to change once a deposit is made if
unexpected changes in decommissioning cost estimates occur. This problem

can be alleviated either by structuring the deposit so that it can be added

to or subtracted from as necessary, or by combining the deposit with a
variable-rate sinking fund. The funding-at-decommissioning alternative is,

of course, the least affected by change since funds are not actually involved
urti1l decommissioning takes place except that changes in depreciation rates

must De passed on to the customer.

Care will have to be taken, however, such that any structural shift will not

effect the potential tax-exempt status of certain methods. Thus, the annual
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nuclear insurance industry in providing assurances for funding for decommis-
sioning. NML's response was in that it felt that decommissioning insurance was
probably unnecessary and, in any case, violated the insurance principal of

spreading risk among similarly exposed insureds.*

ANI, on the other hand, indicated in informal discussions that there might be
some role for the nuclear insurance industry to play, particularly with regard
Lo premature shut-down insurance. They envisioned four possible approaches
that they intended to study further for feasibility, cost, and their possible
role. First, two separate annual payments would be made. The larger would be
to a trust fund administered by the insurance pools to pay for actual decom-
missioning expense when incurred at the end of the facility's expected life.
The utility would have full vesting rights to its contributions. The smaller

payment would be into a fund for decommissioning after premature shut-down.**

Second would be a single fund from which all decommissioning expenses would
be raid. There would be no attempt to segregate funds between expected and
premature decommissioning costs. There is some possibility that contributions

to such a fund would be considered insurance payments and tnus be tax-exempt.

" Letter from Hubert H. Nexon, Serior Vice President, Commonwealth £dison
Company, dated Feoruary 7, 1979,

**  Although estimates are preliminary, based on the Atomic Industrial Forum's

decommissioning estimates of roughly $24,000,000, the payments would pe
$750,000 and $250,000 annually in constant dollars.
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mode assumes that the facility will be actively safeguarded through custodial
care; the other mode assumes that the facility will be passively safeguarded,
possibly through in-place physical barriers. The third additional option

assumes that the facility will be permanently entombed at its site.

The PHL study found that the constant dollar cost for decommissioning via
mothballing with passive safe storage for 30 years was approximately 20%
higher than immediate dismantlement, and for decommissioning via mothballing
with custodial safe storage for 30 years was approximately 40% higher than
immediate dismantlement. However, although costs were higher, delaying
dismantling for 30 years could cause a reduction in overall potential man-rem

exposure of almost 70%.

Delayed dismantling becomes even more expensive an option when lecal property
taxes are considered. Although it is difficult to generalize about something
as variable as local property taxes, the results of a study by Northeast
Utilities on decommissioning costs for their three Millstone plants and
Connecticut Yankee indicated significant property tax costs prior to the

site being returned to its original state. GEstimated total property tax cost
for 50 years in constant 1978 dollars ranged from a low of $24.3 million for
the partial dismantlement and delayed removal of Millstone 1 to a high of
5264 million for the mothballing and delayed removal of Millstone 3.* These
costs are in addition to the already higher technological costs of the

delayed dismantling options.

* DPreliminary Nuclear Power Plant Decommissioning Study for Northeast
Utilities, January 1979,
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