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ESTIMATES OF DECOMMISSIONING COSTS

Despite the paucity of actual decommissioning experience and the lack of
detailed, specific decommissioning procedures, estimates of the costs of com-
pletely dismantling a power reactor have been ventured, as seen in Figures 1 and
2. These figures present some interesting conclusions:

o Utility estimates for today's larger reactors (700-900 MWe) tend to range
from $50 to $100 million (in today's dollars) for total dismantling.

o Estimates by federal authorities or contractors associated with federal
agencies tend to be much lower than utility estimates.

o The widely-quoted Atomic Industrial Forum (AIF) study produced the lowest
estimates ($27~31 million) of 2ll those collected.

Ioplications. It is difficult to gather information on the detailed analyses
underlying most of the cost estimates presented. Credibility varies: some of
these estimates are probzbly bzsed on little more than simple extrapolztion from
or repetition of the estimates provided by others, while other estizates (for
example, those for San Onofre 1 and those in the AIF report) appear to have been
the result of substantial analytical effort.

Further effo.ts wil be required to determine wore fully the essumptions behind
the estimates and possible deficiencies.

As roted, the utility esticates indicated that deccmmissioning a new 1,000 Mie
reactor would cost more than $100 million. This is three times the AIF estimate
(see Figure 2) znd higher than those of the governmental entities or their
coentractors. Future study on the financing of decommissioning might attezpt to
verify these cost estizates end determire the re-sons for the non-uniformity.

Problem Area: Uncertainty in Cost Estimates

A large degree of uncertainty exists in today's estimates of the costs of
decontaninating and cdecorzissioning reactors and this uncertainty grows as costs
are estimated for cdates in the future. :

Cost estimates are uncertain because of the uncertainties in the exact
procedures involved, the relevant regulatory requirements, the future costs of
lebor end zeteriales, and the lack of relevant experience.

The NRC 4s sttecpring to develop procedures for deconmissioning reactors and a

on sressurized water reesctors was releasaé last June (NUREG/CR-0130),
The developrent of detziled and specific procedures and relevant hezlth stan-
dards (e.g., Pulk material standards) plus the accudulation of edditional
experience vill 211 help to cdecrease the present cost uncertainties,
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Plant
Operator
Location

Beaver Valley 1
Duquesne Light
Shippingport, Pa.

Three Mile Island 1
Met. Ed4., JCPEL,
Penn, El.

Goldsboro, Pa.

Three Mile Island 1I
Met. Ed., Penn. El.
Goldsboro, Pa.

Turkey Point II1
Florida P&L
Florida City, Fla.

Millstone 1
Northeast Utilities
Vaterford, Conn.

Millstone 11
Northeast Utilities
waterford, Conn.

Connecticut Yankee
Northeast Utilities
Raddon Neck, Conn.

Ferley 1
Klebawa Power
Dothan, Ala.

Erunswick 1
Caroline Pé&L

- . y N
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Arkansas Nucleer 1
Arkansazs Pél
Russellville, Ark.

St. Lucie 1
Florida Pé&L

Hutchinson 1s., Fla.

FIGURE 1
UTILITY COST ESTIMATES FOR DECOMMISSIONING (COMPLETE DISMANTLING)
Dollar 2 of
Reactor Reactor First Cost Original
Size (MWe) Type Operstion (Millions) Cost
£52 PWR 1976 s s0® 1022
792 PUR 1974 $ 95.8('77)°
880 PVR 1978 s 94.50'77)°
666 PWR 1972 $100° 19%¢
652 BWR 1970 $ 59.5°
828 PR 1975 s 59°
s48,7®
860 PWR 1977 $100°¢
821 BIR 1977 s128.5°
£36 PVR 1974 $100°
803 PWP. 1976 $100°
786 BJR 1975 5100°

Ketch 1
Georgia Power
Paxley, Ca.



FIGURE 1

(Continued)
Plant Dollar Z of
Operator Reactor Reactor First Cost Original
Location Size (MWe) Type Operation iﬂillions) Cost
Calvert Cliffs 1 850 PWR 1975 $100°
Baltimore G&E
Lusby, Md.
North Anna I 934 PIR 197 3 1°
Virginia Elec. & Power
Mineral, Va.
San Onofre 1 436 PWR 1968 S 63-78
SCE, SDGAE ¢ (*77)8
San Clemente, Ca.
Diablo Cauyon 1 1060 PWR 1978 $ 35 (no con~-
PG&E tamination
Diablo Canyon, Ca. considered)

SOURCES

a.

Duquesne Light's Statement 11-1 before the Pennsylvania Public Utility
Commission, RID 372, pp. 24-25, gives the utility's share (47.5 percent) of
Beaver Valley 1 decomnmissioning at $24,275,675.

Updated cost estimate, May 20, 1977, by W. A. Verrochi in Pennsylvan:a
Electric's Statement JSo. &, Exhibit 4-D-1, before the Pennsylvania PUC, RID
392,

Testimony of G. R, Faust, Gilbert Associates, Inc., before the Connecticut
Public Utility Commission on the metter of providing for the costs of
decomnissioning Millstone 1 and 1I.

letter from William B. DeMilly, Florida Public Service Coumission, to Ben R,
Fuqua, Vice President, Florida Power and Light, April 3, 1974,

Kucleonics VWeek, Janusry 6, 1977, pp. 5-6.

Final Environmental Impact Statement, April 1973, XNuclear Regulatory
Commission, Docket 50-338, p. E-8.

R. Jon Stouky and E. J. Ricer, San Onofre Nuclear Cenerating Station
Decommissioning Alternatives, Report 1851, for Southern California Edison

(NUS Corp., February 1977).

Testimony of Peter N. Skinner, New York State Law Department, to the New
York Public Service Commission, Case No. 26974, Decexber 2, 1977, p. 21.




*Not specified.

SOURCES

2. ¥Willism J.

FIGURE 2

GOVERNMENT AND INDUSTRY COST
ESTIMATES FOR DECOMMISSIONING

Manion and Thomas
Nuclear Power Reactor Decommissioning Alternatives,

S.

Dollar Z of
Reactor Reactor Cost Original
Size (MWe) Type (Millions) Cost
1160 PWR $27('75)°
1100 BWR $31('75)°
* * §25-50°
* * $36-60°
1000 * $35-50('76)°
1150 * * 242"
1175 PWR sz.z('n)f

LaCuardia, An Engineering Evaluation of

Indusi: 5‘1

Forum,

National Environmental Studies Project,

b. Nucleonics Week, January 26, 1978, p. 15.

¢, Ceneral Accounting Office, RED-76-7.

A1R/NESP-009SR
Koveaber 1976).

K. M. Hernon et 2l., "Decommissioning Nuclear Facilities", in Proceedicgs of
the Interhatloral Symposiuz orn the “a*age:ent of Wastes from the LWR Fuel
Cycle, CONF 76-0701, sponsored by the Energy Research eand Developzent
Administration, Denver, Colo., July 1976,

See Figure 1, reference (h).

ith et al., Technology, Sefety and Costs of Decomnissioning a

R 1 Bmi
Reference Pressurized water Reactor Power Station, NUREG/CR-0130, U.S.
Nuclear Fegulatory Commission, June, 1978.
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FINANCING THE DECOMMISSIONING OF REACTORS

tezsons for Speciel Financing of Decommissioning

Three factors argue that special efforts to provide for the eventual costs of
decormissioning are warranted and necessary: the substantial costs involved in
lecommissioning, the necessity for equiteble treatzent of ratepayers, and the
possibility of utility insolvency in the distant future.

1. Llarge Costs. The costs of decommicsioning one of today's coomercial
Teactors are a substantial expense for a utility to incur. Even at today's
prices, costs could run to more than 6100 million and complete dismantle-
ment could take six to seven years to complete.1 Any financing mechanisam
should provide for inflation, which, given & reasonable estirate of 4 to 8
percent per year, might increase the costs'to from $300 =million to §1
billion during the life of today's new reactors.*

2. Equitable Treatment of Ratepayers. Because the costs of decomzissioning are
large and because these costs are the direct and predictable result of
operating a reactor to produce electricity, consideration should be given as
to who should pay for the expense of deconnissioning. If no mechanism is
implemented to provide for the costs of decommissioning before the money is
needed, the ratepayers of a utility at the time of decommissioning might be
burdened with the costs of decommissioning a shutdown reactor from which
they have derived little benefit (i.e., elecricity). Since present know=
ledge and experience can enable us to anticipate and to esticate of the
costs of decommissioning, it would not be unfair to expect the consumers
of nuclear power to pay the costs of decommissioning the plent. This can
best be accomplished by collecting funds for this purpose during the
operating life of the reactor by means of sonme financing cechanism,

3. Utility Solvency in the Distant Future. While the cost of decomnissioning a
reactor tocday might be a2 substantial expense, few commercial reactors wmey
2ctuelly reguire decomumiscioning in the near future. Deco==issioning of
today's resctors may not take place until 30 to 130 years from now,**
Therefore, the future ability of utilities to pay the future costs of
cecommissioning may be the mere important issue. As 2 result, consideration
ehould be given to the possibility that & utility, while perhaps capable of
rendling the expense tocay, may be unable, becauvse of unforeseen future
financial and/or econonic events, to wmeet the costs of cdeconzissioning

(inflete¢ over time) at that point in the future vhen decozxissioning is
~ost likely to be necessary. If in the future & utility with a decomais~
¢ioninz obligation is no lenger present &8 & corp

orate or public entity, or
- -

g f
imeolvent or otherwise unable to provide the necessary ponies, the

-
n

%infletion retes of 4 to & percent, when conpounded annually for 30 vears, would

sroduce cost increases of 224 percent and 906 percent, respectively. A decoz~-
riesioning that costs $100 willion today would, using these inflation rates,
4 terveen 324 million and $1.009 billion 30 years from now,

=

m o

o8t

##rarge results from the possible inclusion of a 0-100 year delay to peruit the
decay of short-lived radionuclides added to zn anticipated 30-year operating
.’ifC'
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2b.
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Financing Mechanism

Expensed - Costs expensed when they
are incurred, Pennsylvania PUC
method.

{ump Sum Funded Account - Lump sum
of cash deposited al reactor start
in investment account. Principal
plus accumuiated interest will
cover estimated cost.

Sinking Fund Account - Equal in-
Stallments of cash are deposited

cach year of plant operalion.
Principal plus accumulated interest
will cover estimated cost. (Duquesne

Light - Beaver Valley I proposal)
SLRL Depreciation Account - Estimated

costs are depreciated over plant life
by straight line remaining life

method.

Premature Shutdown Insurance - Bond

is purchased to cover the decreasing
difference between the funds accumu-
lated by some other mechanism and
the estimated cost at that point in
time.

Surety Bond - Bond is purchased to
guarantee that monies equivalent to
those collected by a depreciation
mechanism will be available at the
time of decommissioning.

Figure J
MECHANISMS FOR FINANCING DECOMMISSIONING

Who Pays

Ratepayers at
time of retire-
ment.

Ratepayers at
beginning of
service.

Ratepayers at
time of service.

Ratepayers at
time of service,

Stockholders or
ratepayers at
time of service.

Stockholders or
ratepayers at
time of service.

Handles
Chanying
Cost
Estimates

No

Not without
additions to
principal.

Can be
periodicalily
readjusted,

Can be
periodically
readjusted,

Can be *
periodically
readjusted.

indirectly,
through ad-
justments of
deprectation
mechanism.

Accumulated
Funds at
Premature

 Shutdown

None

Some, but full
amount nol accum.
until anticipated
shutdown.

Some, but full
amount nol accum.
until anticipated
shutdown.

Some, but full
amount not accum.
until anticipated
shutdown.

Guarantees through

“ third party insurer

that full funds
available at any
time.

Guarantees only
that monies accum.
by depreciation
will be available,
though these a1y
be insufficient.

Funds
Availability
al Shuldown

None .

Funds exist as
liquid assets.

Funds exist as
l1iquid assets.

Funds exist onl
on books of uti
depend on incomi
time of shutdow

Insurance value
decrcases Lo ze
at anticipated
shutdown.

Guarantees that
funds accumulat
by another mec
will be availab
as liquid asset
when needed.



1iab4lity will probably fall to the state or the federal government. It may
be wise to protect against such a situation by the implementation at the
outset of reactor operation of @ mechanism to ensure that the necessary
monies will be available when neeced in the future.

In conclusion, it seems reasonzble that one requirement for any acceptable
financing wmechanism 1s that, in a fair and equitable manner, it collects from
the consumers of the power the cost of decomzissioning the power source before
the need occurs in 2 manner which reflects the true cost of providing the

20‘:‘9 Te
Aveilebility of Funds at Tive of Decommissioning.

Having established that some {inancing wechanism is required, the preceding
argument regarding the future solvency of utilities also has implications for
the tvpe of mechanism chosen. In the event that provision was not made to cover
the costs of cecomzissioning, & utility on shaky financial ground might have a
difficult time extractins, the necessary monies from its operating revenues at
the time when the wo k is to be performed. Even if the regulatory agency at
that future time were io permit the utility to obtain the necessary monies from
the ratepayers, the large amounts of money involved might further weaken the
financial position of such a utility,

While it is possible that a1l uvtilities will still exist and be solvent at the
time of decomzissioning, this cannot be zssured. Recent years have seen the
financial position of maoy utilities slip substantially, from New York's giant
Copnsolidated Edison to swaller utilities such as Public Service - of
New Racpshire and Caslifornia's own Sen Diego Cas & Electric.* Given the period
of tine that will pass before today's new reactors may require decommissioning,
it ray be unwise to assuze that &ll reactor coerators will be eble to remzin
financially secure. Additional unforeseen events might also wesken an indi-
vidual utility. 1f a smpaller utility with a large investment in one or two
reactors wss to experience an accicdent, earthquake, or other catastrophic event
that dacaged its reactor, the utility might, in short order, find itself the
possessor of an inoperative, non-revenue-producing reactor in need of imzediate
deconmissioning.

In light of the possiblity of future utility insolvency, it can be argued that
in the selecticn of financing mecheniszs for decommissioning the éenticipted

future solvency of the resctor operator should be carefully exzmined., A future
siteetion in which & utility cight be unedble to pey for cdecoomissioning costs
directly out of future revenue (see "Expensed” funding pechanism in Figure 3)
=ieht be the sz=e situvation in which it would be unable to shift future revenue
to pay for decoznissioning funds that are in a depreciation account on the

®in 1974 Con td issved no dividends on its comnmon stock and sold nuclear
stabili b ty

nu
facilities to another puwer cozpen) to naintain ity The abili of
SNCLE to suppert a me2jor share of the Suncdesert Nuclear Project was officially
challenged by the California Public Utilities Cozzission in M2y 1978 in its
refusel to allow the utility to increzse its rates to pay for Suncesert; SDGSE
subseguently killed the project. For deteils on the czse of Public Service of

Xew Heupshire, see Nucleonics Week, Dececder 8, 1977,



cozpany's books (see SLRL Depreciation Account mechanisc in Figure 3). It could
be argued that if uncertain future events jJustify the imposition of any financ-
ing rechanism, then they justify the imposition of one ttat does not depend on
vtility operating revenues at the time of deconnissioning as the source of
zctual decommissioning monies.

in additionz]l wrinkle is added to the problem of providing decomzissioning funds
if one consicers the time interval between reactor shutdown and the actual
éismantlecent of the reactor. Lssume that some mnechznism has accurulated
decocmissioning monies from the consucers of the reactor's power. After the
resctor is retireé and shut down, no more money should be extracted from the
ratepayvers, in keeping with the previous arguments regarding their equitable
trestment. Yet even if reactor decosmissioning proceeded at a makimur pace, it
right be 10 years after shutdown before the work would be completed. The AIF
study suggested a delay of 100 years after shutdown before dismantlement should
be attempted, to permit a decrease of radiation levels. Whatever funds have
been accuzulated pust, therefore, be capable of covering the coste of decommis~
sicning not at the time of shutdown but at times at least 10 vears after
shutéown ané perhaps as much as 100 vears after shutdown. 1f, after reactor
ehutéown, the cecomrissioning costs continue to inflate (in line with general
prevailing inflationary trends), either more monies will have to be extracted
from non-benefited ratepayers or else the accupn’ated monies must be zble to
grew by soze other ceans in order to keep up wieh inflation., This other wmeans
cight be the investcent of these funds in inco-te-producing securities or some
sicilar cechanism. 1f financing for decomnissioning during cperation were
ezccozplished by use of depreciation, for eample, it pight at shutdown, by the
ahove ressoning, be necessary to transfer the accumuleted monies into incoming
producing securities. Had a sinking fund been ecploved initially, rather than a
cdeprecition account, the accuzulated monies would already be in such 2 form at
reactor shutdown,

In conclusion, there are rezsons why one might want to select a2 firnancing
~echanism of the kind that sets aside liguid a2ssets rather than one that sets
zsice funcs only on the cozpany books, which must be supplied by future
Tevenuves. FHowever, the cost of the various alternative finarcing methods may
21s0 irpact the decision 2s to which method is selected.

Premeture Shutdowne.

sven though 2 fimancing vechanism cay be capadle of accumulating the necessary
~cnies for Cecu=rissioning by the enéd of a reactor's estimated life, the
~echznise a2y s:i1l be inadequate, It is the nature of cost proposed financing
~echanisms that trey eccumulate funds in an exponentiel feshior over tice (see
Figure 5). 48 8 rasult, the accuzuleted reserve funds zpprocach the costs of
Cecommissionirg only at the end of the estimated reactor life znd ere appre~
ciadly bdeleow the required azount until the final expected years of operation.
Thus, if the estimate of the length of reactor lifetine is in error and shutdown
comes rrez: urely, the accunulated assets ray £211 subestantizlly short of the
arount recuired to completely decomnission &t that time.

The life espectancy of a reactor may be shortened for a nunber of reascns. In
California, the Huzboldt Bay reactor is being considered for percanent shutdow
Lvecause ©f the recent discovery of suspected garthquake faults near the site.
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This reactor is only 14 years into its expected 30-yeer life. The Dresden 1
reactor in 1llinois, while ouly 17 years old, has high levels of in-plant
radiation that have curtailed the operator's ability to perform routine mainte-
nance; unless costly dzcontamination is successful it too may have to be pre-
maturely retired. An accident such as the partial core metldown at the Fermi I
plant in Michigan might force premature shutdown. Even accidents tht do not
greatly threaten public safety may be so costly to repair that shutdown may be
economically preferable.

The assumption that all reactors will meet the anticipated operating life of 30
to 40 years may not be made with certainty insofar as there has been insuffi-
cient long-term experience in this area. No comnercial reactor has operated
this long. In fact, the whole industry is hardly 30 years old. Given our brief
experience, the question of the accuracy of estimates of reactor lifetime(s) 1is
a legitimate one.

Since there appears to be reason for doubt regarding the absolute reliability of
reactor lifetize estimates, the question arises a2s to how financing cechaniscs
wight protect ratepayers or the public in general irom the need to mzke up the
éeficit in accumvlated decommissioning funds in a caese of premature shutdown.
Whatever financing procedure is adopted should be capable of providing suffi-
cient monies to cdecovmission even if the reactor is forced to shut cown

prematurely.

Uncertain Estirvates.

tssuming for the moment that an estinmate has been nzde of the cost of
decomnissioning & particular reactor at some expected future date and that a
mechanism has been cdevised to collect the required ronies by the predicted tize
of shutdowm ané &t 2ll times in between in case ¢ premature shutdown, what
other requirements might be warranted? A financing mechanisz should be cazpable

§¢ accomnodating errors not only in the estimated reactor lifespan but also in
the or.ginal estinmate of decommissioning costs.

The initial estimate of decormissioning costs may be predicaeted on certain
sesuzptions regarding the inflation rate between now and shutdown,. the relevant
government regulations tLhat will be in the force at shutdown, and the procedures
that will be followe’ and the technology that will be exployed to =zccomplish
this édecos—issioninz. A1l of these factors (and others) can and will quite
likely chanze between now gnd the tice of decomzmissioning,

es have led scme to argue that the uncertainties of
e so grest that we should do nothing &t the present, It has
d that the costs might eventually prove to be much lower than

€uch wuncertein

i
B rnmmmd Bl et pp
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teen further ergue

expected, ané we night, therefore, needlessly collect more funds than necessary.
Unfasrtunately, rtecent examples in the nuclear field &s well 2s other new high-
technology fields have shown that unknowns and uncerteinties are often resolved

at the expense of vore regulation eand higrer costs, It wouléd be imprudent to co
nothing regarcing decommissioning until all uncertainties eare resolved, for
these will, ultircately, only be resolved after a larger boldy of decomzissioning
experience has been secunvlated. There are, however, modifications that can de
cade to financing rmechanisms that can attempt to cope with vhatever cost
uncerteinty exists.



Figure 4
SOMt PCSSIBLE FINANCING SCHEMES

Method for Premature

General Manies Accumulation Changes in Sh itdown

Mechanism Type _Held of Principal Original Estimates Insurance
Fund » Funded Rnscrvc.—-———-—-—}-Lump Sum

{inside utility)

n Adjusted..\-~‘ﬁ~‘
'>+ Premature

5
Shutdown Bond
\
Trust Fund »Sinking FUﬂd‘zi::————;rNON'adjUSteddf//fff'

(outside utility)

Original Estimate
of Cost

Jepreciation———3 inside Utilily »Present Costs Adjusted
Account ‘5\\“-~\
>+ Premature

: / Shutdown Bond
Estimated Future‘ﬁ-——-{}Non-adjusted

Costs

fonies
Availability

+ Surety
Bond




~he resslution of this zpparent dileoma is fairly simple: annual reassessments
of the fuzure estipated costs, the future inflation rate, and/or the rate of
veturn on irvested monies and the remaining reactor life could 2ll be factored
into the firancing mechznism to provide a readjustrent of the amount of funds
shet would reed to be accumulated that year. Such an "adjusteble” financing
~echanism wouléd have the feature of "homing in" on the eventual decompissioning
costs and, therefore, any mechanism adopted should have the ability to be
per 1odic211\ rezd justed for changes in the estimated costs of decomzissioning.

u=mary of Criteria for Seliecting Firancing Mechaniszs.

In sumsary, factors that should be considered in selecting a2 rinancing method
should include:

o Collection of all funds from the consuners of the reactor's electricity;

o Mzintenznce of the funds in cash, negotiable securities, or other liquid
z2esets to protect against future utility insolvency;

o Provisions to ensure that the total decommissioning cests will be available
at eny tire in cese of precature shutdown; and

o Ability to readjust the rate of accumulation to account for uncerteinties
in original cost estinates.

VECHANISMS FOR FINANCING DECOMMISSIONING

~he &iscussion ebove focused on four criteria by which potential financirg
~e¢chznisms cay be evaluated and compared. A large nucber of potential schermes
for sccumvleting decemzissioning costs can be constructed from the possible
ce=btirstions of firancing features whi ch attecpt to ceal with the four
criteria. It would bc extrerely lsborious to discuss and evaluate all possible
co=binations but a2 sznple of representative and distinctive financing possi-
-‘thies wzll be con=1dered in this section. As displaved in Figure 3, there

re severzl mechzniscs, and these are discussed below in the following groups:
(1) ex;e“sed (2) fuséed, including lump sum funded account end sinking fund

sccount, (3) cepreciation account (straight line remaining life method), and (&)
Le=ding includiug prezature-shutdown insurance and surety bonds. Figure 4

: - <

desonstrates trnet e variety of me;han$51s can be constructed that are of either
tts furdeld cor cdeprecietion account type.

(1) Ex-e=si~g: Future Power Users Fav Decommissioning Costs. As ergued above,
whitever cechazism is adcopted, it must be struc Lred to obtzin cdecomzissioning
fu~fs to t 2 grestest degree possible from the retepzyers during the operating
1:2¢ of the reastor. Vhile it is theoretically possible that ceccmrissioning
~csts could Se expensed 2nd paid at the tire they are incurred (see Figure 3),
susk ar approach would be inequl:‘b’e given the substantiel costs that would be
“crre v con-tenefiting future ratepavers. héditionally, such & nechanise right
iroresse the possibility of the state or other governmentel body becoming
fi-g=cizliv ressonsible. The finencing option of simply expensing and payirg
fee Pfesc=-issioning &t the tice of diemantling is, therefore, rejected e# 2n
irequitable alternative,



(2) Funded Mechanisms: Real Assets Accunulate to Pay for Decomaissioning.

Funded scheres are, for the purposes of this¢ discussion, briefly defined to be
those financing wethods in which cash or negotiable assets readily convertible
into cash such a2s stocks 2nd bonds, are accumulated by the utility to pay the
costs of decomzissioning (see Figure 3). Such monies, collected from the
ratepavers, are not available to the utility for their general operating needs
and may be spent only for decommissioning.

The wmoney accumulated by & funded-type mechanism could either (a) be held under
the direct control of the utility, but as a separate account or fund, or (b) the
ronies could be turned over to a third party, such as 2 bank, to be held essen-
tially 2s a trust fund. Such collected monies would not be 2llowved to sit idly
but would be invested or otherwise put to work to earn interest or other income.
This would enzble the accumulated monies to keep pace with the inflating costs
of decoumissioning. If the rate of return earned by this invested money was
greater than the inflation rate, the income from investment would also help the
total worth of the fund increazse and thereby decrease the zmount of funds that
future-year ratepayers would have to add. While there is some risk that some of
the investments could lose value, the investments could, of course, be mazde in
high-grade securities and spread over a diverse group of issues to minimize the
potential for any loss.

The funds estzblished either inside or outside the utility could be structured
¢0 that the rate at which monies are collected from ratepayers over the
reactor's life could vary considerably. At one extecme would be the lump sua
vethod (see Figure 3). Estimates are first made of the present costs of cecom-
riseioning, the inflation rate between row and the time of decomnissioning, and
the expected razte of return on invested incoze over the same period. The
estirmzted future costs are then calculated, 2s well 2s the present amount of
money that, when invested earning the esticated rate of return, will grow to
ecual the predicted cost at the expected time of decozmissioning. This calcu-
lated zvount of principal is then provided at the start of reactor operation
and, if all estimates are correct, no future money need be extracted from the
ratepayers.

In order to spread the contribution of funds over the entire reactor lifetige, a
ginking fund could zlternatively be established. Civen the szme inforzation and
precictiors of inflztion and investment return, calculations can be performed
that will fetermine the zmounts of money that ratepayers wight pey on a yearly
basie cver the rezctor life thza vhen totzled, 2long with in’erest earrned, would
ecual the anticipated final decozmissioning costs., Sinking funds, &s cozmonly
calculated, reguire that the yearly additions to the principal of the funéd by
ratepavers wiil be equal over the expected reactor life. 1If infletion continues
curing the life of & reactor, it might be zrgued that the rategpayers in lzter
vears of reector life will be caking their contributions to the sinking fund in
dollars that cre infleted &nd, therefore, worth less than those contributeéd by
ratepavers in the early years. It should be possitle to calculate a sinkin
fund, rowvever, that incorporates sore inflation rate for the valve of money. 1In
thig manner later-vear ratepavers might mehke & larger dollar contribution to the
furd »ut one whose constant dollar worth is close to that of earlier
contributors.
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Since either the lump sum or the sinking funds can be originally calculated for
certain estizates of decommicsioning cost inflation, investcent return and
rezctor life, it might be possible to set these mechanisms in motion znd leave
them unchanged until the date of anticipated shutdown is reached. 1f, however,
the esticates of the parameters of inflation, return, and lifetime 21e off, even
ty sza2ll amounts,the amount of funds accuzulated and the time course of this
eccuzulation may be substantially different from the eventual time and funds
recuired. For this reason either of these funded wmechanisms could be
izplecented in an "adjusted” manner to acconmodate these uncertainties.

#n acjusted fund, either lump sum or sinking, would be one inm which periodic
(yearly, for exsmple) reassessments are rade of present estimates of future
inflation rates, rates of return, and remzining reactor life. Using the zmount
of funds accumulated at that point in time plus the asbove new estimates, the
funds could be recalculated and new figures for the zmount and schedule of
eadcitions to principal could be produced. As a result, an addition or reduction
cight be pecessary in the principal contzined in the lump sum fund or in the
veerly installwments of sinking fund. For either mechanism, periodic readjust-
cents should guarantee that rhe funds accumulated will zpproxicate the eventual
emount required, barring some sudden and unexpected premature shutdowns.

That even an adjusted fund might be unable to accunmulate sufficient nmonies in
the event of premature shutdown rmay not be immediately obvious. Figure 5
gra-h*cally displays the rate at which funds would accumulate under a variety of
cechaniszs for one set of assumptions., The assumptions made are:

o If the reactor im question were decommissioned iczedistely after
construction, the cost would be $40 million at that time;

© The expected reactor lifetice is 30 years;
© The costs of decomnissioning will inflate at five percent per year;
© Yorey invested will return 10 percent tax free; and

© Fresent tax laws applicable to utilities remain for the unext 30 years.

oving first at the line for decomcissioning costs, one can see that the cost
rovs exponentially to a value of $§172.8 million after 30 years, wore than a
our-fold increzse. The luzp sum fund under these zssunptions wouvld require
*.% =illion in Year 0 to accusulate §172.8 rmillion in principel and earnings ino
J years, while a sinking fund with equal yearly payments by the rztepayers
v require the addition of £1.05 willion per year to do the szre.

or either fund, only within the last few years of reasctor life do the
ceunuleted vonies come close to equaling the cost of decommissioning, If the
egcter shuts down 15, 10, or even 5 years preraturely, the ronies accuzulated
culd be substantielly deficient and non-benefiting ratepavers, vtility share-
liers, or the public would have to provide the difference. it 3s Tor this

t consiceration should be given to the addition of a bond to any fund;
section (&) delow discusses bonding.
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(3) Depreciation Account: Decocmissioning Funds Exist Only on Utility's Books.

An a2lternative to setting aside funds or gradually eccumulating funds for
decomissioning is the depreciation account mechanism., Eriefly, a2 utility, upon
collection of monies for decommissioning from ratepayers but finding that the
wonies are not needed for 30 or more years, might decide to use these funds for
the general operation of the company or the purchase of new equiment. While the
actual poney collected would be spent for non-decommissioning purposes, the
utility would keep track on its books of the dollar azount of the accumulated
depreciation., The transformation of this "accumulzted depreciation”™ into cash
to pay the costs of deccmmissioning would not occur until the actual work was
performed end would be accomplished by using utility iocome at that future
tive.

One commonly employed form of depreciation assumes that the »alue of an object
decreases linearly over the esticated remeining useful life of the item. This
pethod of calculating depreciation is termed straight 1line recaining life
(SLRL). 1In the case of a reactor, the operating utility estimates that over the
enticipted life (usually 30 years), the value of the plant will decline to a
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