- o

il

wocees anz PR -Gy 50 <7

(50 FR 5600

BOCAETED

SNX

NEIL F. HARTIGAN
ATTORNEY GENERAL
STATE OF ILLINOIS

-

8 JL1zZ2 A a0

BRANCH

Secretary of the Commissicon

Nuclear Regulatory Commission
Washington, D.C. 20555

Attn: Docketing and Service Branch

Re: Decommissioning Criteria for Nuclear Facilities
50 Fed. Reg. 5600 (1985).

Dear Secretary of the Commission:

Enclosed is one copy of the Comments of the People of the
State of Illinois with attachments to be filed in the above cap-
tioned rulemaking.

Sincerely,

M RV .C,(f’u,a

John W. McCaffrey
Chief, Public Utilities Division

JWMc :gp

Enclosures

Public Utilities Division
100 West Randolph Street

12th Floor
Chicago, Illinois 60601 8507146030 "
(312) 917-5119 PDR pR-C+ 850711
30 S50FR5400 FDR
8 ” .3
JUL 12

L/ A ' 121985 nf
{ Acknowledged by card. ...... cr e e ""“F
’ / : gon



UNITED STATES NUCLEAR REGULATORY COMMISSION

3 ;
!

DOLK:
USN= C
PROPOSED RULE )
)
DECOMMISSIONING CRITERIA ) ‘85 JuL 12
FOR )
NUCLEAR FACILITIES ) , -
BOCKETING & S
BRANCH

COMMENTS OF THE
PEOPLE OF THE STATE OF ILLINOIS

The People of the State of lllinois by and through their Attorney, NEIL F.
HARTIGAN, lllinois Altorney General, file these comments concerning the Nuclear
Regulatory Commission’s ("NRC's") proposed rule of Decommissioning Criteria for
Nuclear Facilities, 50 Fed. Reg. 5600 (1985).

INTRODUCTION

The People of the State of lllinois ("People of llinois") are limiting their com-
ments on this proposed rule to the funding assurance requirements for nuclear
power electric generating facility licensees and to the environmental review pro-
posed for nuclear facility licensees. The reason for not commenting on other is-
sues, such as the lack of standards for the final radiologic survey, is not because
the People of lllinois find those issues unimportant. Rather, these comments focus
on the financial funding and environmental review issues because of their pre-
eminent importance in this particular rule-making. The NRC has identified the
funding assurance issue and the establishment of a prescribed amount for the level
of assurance as issues thal have proved particularly difficult to resolve. 50 Fed.
Reg. 5603 (1985). The People of Winois agree that these issues are important and

that a prompt resolution is in the public interest. These comments support the




NRC's proposals with respect to funding assurance requirements with certain sug-

gestions for modifications that will enhance the impact of the rules on funding
assurance for decommissioning nuclear power electric generating facilities. With
respect to the environmental review requirements, these comments urge the NRC
to retain its present regulations and not reduce the level of environmental review at
the time of decommissioning.
RECOMMENDATIONS

With respect to funding assurance, the People of lllinois are making four
recommendations, three of which suggest modification to the proposed rules. First,
the People of llinois endorse the requirement in the proposed Part 50.82(c) that any
decommissioning plan which anticipates a period of temporary storage muslt be
funded by a prepaid external fund. Second, the People of Illinois suggest that the
external fund requirement be extended to any decommissioning plan that antici-
pates immediate disassembly that will take longer than one (1) year to complete.
Third, the People of linois suggest a modification to the option, provided in the
proposed Part 50.33(k)(1), of allowing a certificate of assurance of funds equivalent
to $100,000,000 in the 1984 dellars. That option should be allowed only if the
applicant demonstrates that, from the best evidence available, the actual decom-
missioning expense will be less than $100,000,000 in 1984 dollars. Finally, the
People of Illinois suggest modifying the proposed part 50.33(k)(4)(iv). Specifically,
the use of an internal fund should be allowed only after the applicant has failed to
obtain the agreement of a government agency to act as trustee of an external fund
and there is no external fund otherwise available which generates non-laxable

income.



With respect to environmenlal review, the People of lllinois maintain thal the
National Environmental Policy Act ("NEPA") (42 U.S.C. sec. 4321 et seq.) and con-
siderations of sound environmental policy require that site specific environmental
impact stalements be conducted al the time that detailed decommissioning plans
and detailed funding plans are submitied by licensees. Consequently, the NRC
should retain its present regulations with respect to environmental review at the
time of a nuclear power plant decommissioning.

COMMENTS
FUNDING ASSURANCE REQUIREMENTS

Much of the analytical approach utilized in developing these comments is
taken from the Final Report on Funding Nuclear Power Plant Decommissioning
prepared by Burns, et al., of the National Regulatory Research Institute for the
United State Department of Energy ("NRRi Repon').' Since the analysis in the
NRR! Report is referenced throughout these comments, a copy has been attached
for ease of reference.

The NRRI! Report is extremely helpful in establishing an analytical method for
comparing alternative funding methods by equating the risk inherent in each meth-
od. However, risk equalization is not sufficient to decide among competing funding
alternatives. The !+ 3's regulation in this area must be designed to minimize intru-
sion into the traditionai state jurisdiction of economic regulation of intrastate electric
utility rates. This would allow the state and its utilities to choose among alternative
decommissioning funding methods by considering the cost to ratepayers of any

particular alternative, and the ability of the alternative to recover the cost from those



ratepayers who are experiencing the benefits of the facility, as well as funding
assurance criteria.

Utilizing those criteria the Illinois Attorney General's Office has evaluated the
proposed rule published in 50 Fed. fieg. 5600 (1985) and, on behalf of the People
of Iinois, supporls, in large part, the funding requirements set forth. In particular,
the People of lllinois strongly endorse the requirement of an external fund for all
decommissioning activity requiring temporary on-site storage. 10 C.F.R. 50.82(c) as
proposed in 50 Fed. Reg. 5620 (1985). The People of lllinois also suggest in the
following comments that modifications to three sections of the proposed rule would
enhance the funding assurance by:

1. extending the external funding requirement of proposed Part 50.82(c) to
any decommissioning activity which will require more than one year to
accomplish;

2. limiting the circumstances within which the certification of funding
capped at $100 million may be used to instances where it is shown that
the expected cost will not exceed that amount; and

3. placing some qualifications on the use of the internal funding alternative
sel forth in the proposed Part 50.33(k)(4)(iv) that first would require a
good ‘aith effort to establish a leas! cost external fund.

The People of the State of Illinois Endorse the Proposed 10 C.F.R. Part 50.82(c)

A key proposed amendment to 10 C.F.R. Part 50 is the NRC's proposed 10
C.F.R. Part 50.82(c), which requires that any applicant proposing a decommission-
ing plan which anticipates delays in completion "by including a period of storage

or long-term surveillance” must provide a prepaid external fund or surety. 50 Fed.



Reg. 5620 (1985). The People of Illinois strong'y endorse the requirement of an
exlernal fund in such circumstances. There are two reasons for this endorsement:
the facility is no lenger capable of generating revenue, thus allowing the cost-
causer to avoid the burden of decommissioning if funds are accumulated post
operation; and the use of an external fund will ensure efficient, the highest return
for a given marke' risk, portfolio management, which minimizes the cost of assur-
ing the availability of the funds.

Before elaboraling on the reasons for this endursement a point of clarification
is necessary. The prceosed Part 50.82(c) allows the use of a "fund cerlification”
maintained in accordance with the criteria proposed in Part 50.33(k). Discussions
with the NRC :iaff have indicated that this refers solely to certification under the
proposed Part 50.33(k)(3)(iv) which is restricted to government licensees. The Peo-
ple of Winois' endorsement of the proposed Far! 50.82(c) is subject to clarifying
language lhat restricts the use of fund certification to government licensees.

The primary reason compelling the People of lllinois’ endorsement is the fact
that the facility is no longer capable of generating revenue to fund a decommission-
ing plan. A proper approach to decommissioning funds will attempt to obtain the
funds for decommissioning from those customers who benefit from the electricity
generated by the facility. The further away in time after cessation of operation that
funds are raised, the less likely that the proper individuals are funding the decom-
missioning. In instances where temporary storage in SAFSTOR could last 20-30

years (the proposed rule allows for 100 years) this becomes a severe problem.



Furthermore, if a prepaid external fund is not required, then there could be a con-
flict between the need for funds to replace the generating capacity being decom-
missioned and the need for decommissioning funds. In that latter instance, further
delay of decommissicning could occur, not for safety related reasons, but simply to
minimize cash flow problem= associated with a construction program.

An additional reason of endorsing the proposed Part 50.82(C) is that an ex-
ternal fund will result in a diversified portfolio of investment. Thais diversified invest-
ment is efficient in that the greatest return is earned for a given market value of risk.
That result is not likely if the funds are invested entirely in the applicant’s assets,
because the funds are exposed to the unsystematic risk of the applicant’s returns.
This characteristic of external funds, and their inherent superiority over internal
funds, will be discussed in more detail in the last section of these comrents.2

Thus, the People of llinois support the NRC's proposal that any decornmis-
sioning plan which anticipates temporary slorage of the facility on-site must provide
a prepaid external fund or its equivalent at the time that decommissioning commen-
ces. This endorsement is subject to clarification that only government licensees
may make use of the certification optlion.

The People ol the State of Minois_Suggest That the NRC Extend the Proposed

Requirement of Part. 50.82(c) to Certain Immediate Decommissioning Plans.

Furthermcre, the People of lllinois suggest that the external funding require-
ments proposed in Part 50.82(c) be extended to include any decommissioning plan
that anticipates immediate disassembly of the facility if the decommissioning will
take longer than one year lo complete. The reasons for thic suggestion are identi-

cal to those supporting the endorsement of the proposed Part 50.82(c). Primary, of



course, is the reality that the facility is incapable of generaling additional revenues
during decemmissioning.

However, extending the Part 50.82(c) requirements to immediate decommis-
sioning activity would have a desirable incentive effect on the funding method
utilized during the operating life of the plant. Any facility owner faced with the
absolute requirement of creating an external fund for any decommissioning which
will lake longer than one year to complete wiil chose the method of accumulating
funds most likely to result in sufficient funds lo meet that requirement. In addition,
there is an incentive to chose a method which accumulates those funds over the
life of the facility from the individuals enjoying the benefits of the facilily.

The People of the State of Minois Suggest That the Option_of Part 50.33(k)(1),
Which Caps Funding Requirements at $100,000,000, Be Modified.

The proposed Part 50.33(k)(1) allows an electric utility, in lieu of a decommis-
sion funding plan, to provide "certification that financial assurance for decommis-
sioning will be provided in an amount at least equal to $100,000,000 (1984 dollar).”
50 Fed. Reg. 5618 (1985). While the cost estimates provided to the NRC indicate a
mid-point estimate that is below $100,000,000 for decommissioning a reference
nuclear power plant, they also indicate that the high end of the cost range is in
excess of that amount. The full range of possible costs, as reported in the NRRI
Report is from $47.2 million to $145.8 million in 1982 dollars. NRRI Report at 36.
The People of Ilinois suggest that the cerlification option of Part 50.33(k)1) should
be allowed only upon a showing by the applicant that its expected cost will not

exceed $100,000,000 in 1984 dollars. It is only common sense that the NRC not



allow the $100,000,000 certitication option as a method for avoiding the necessity
of guaranteeing a greater amount.

There remains significant uncertainty about the actual cost of decommission-
ing a nuclear reactor. Two factors continue to contribute to this uncertainty. They
are, the ability of the facility owner to dismantie the facility without excessive oc-
cupalional radiation exposure and the determination of the quantity of waste which
will require deep geologic disposal. Both of these factors will become less uncer-
tain as more experience is gained. However, for at least the next several years, the
uncertainty is sufficient to prohibit assuming that the maximum cost is
$100,000,000 in 1984 dollars.

Decommissioning is a labor intensive activity and any change in the ability of
laborers to dismantle the facility, particularly in the early years when the levels of
60-Cobalt are especially high, could result in significant cosl increases. However,
studies provided to the NRC indicate that probable effect of such increased labor
cost in not excessive.3

That is not true of possible cost increases due to radioactive waste disposal
issues. The Addendum to NUREG/CR-O130‘ reports the resuits of a sensitivity
sludy of the cost estimate for decommissioning a pressurized water reactor. The
Addendum reports that if all the waste contaminated with long-lived radionuclides
were disposed of in a deep geologic disposal site, as opposed to shallow land
burial, the cost could increase by $191 million in 1984 dollars.% This would cleariy
overwhelm the decommissioning cost and impose sever burdens cf facility owners.

Yet even thal sensitivily result was oblained using the lowest available estimate of

deep geologic disposal costs, 37,100/m3. if the full range of possible deep



geologic disposal costs, $7.100/m3 to $21,000/m38 were used, then the $191
million could be tripled.

Since no large, 1,100 megawalt, unit has yet completed a full life cycle, there
remains considerable uncertainty about the true cost of d2commissioning. A con-
servative approach dictates the suggeslion that the use of the fund certification cap
be limited until such experience is gained.

For the reasons outlined in this subsection the People of lllinois suggest that
the NRC not allow automatic use of the funding certification option in the proposed
Part 50.33(k)(1) without a showing that the expected costs to the applicant will not
exceed $100 million.

Finally, the People of the State of Illinois Suggest That the NRC Limit the Use of the

Funding Option Under Part 50.33(c)(2)(iv).

The proposed amendment published as 10 C.F.R. Part 50.33(k)(2)(iv) allows
for internal funding during the operating life of a nuclear facility. Because the dis-
count rate most commonly used in establishing the present value of the future
decommissioning costs results in the negative salvage funding method appearing
artificially less costly than external methods, and because of thu superior portfolio
management aspects of external funds, the NRC should allow the use of internal
funding for nuclear power plant decommissioning only in limited circumstances.
The circumstances include when the facility owner is unable to obtain the agree-
ment of a government entity to act as trustee of the external fund and there is no
other external funding arrangement that can generate tax free income.

If the funding alternatives are properly adjusted to equalize the relative risk of

each fund the most important factor affecting the relative cost of each fund is the




lax effect. An excellent discussion of both the proper method for equalizing the
risk of the alternatives and of the tax effects of each alternative is provided in detail
in the NRRI Reporl. The following discussion is a rough outline of the central
poirts of the NRR! Report to facilitate the analysis in these comments.

First, ine NRRI Report demonstrates that all the proposed funding aiterna-
tives can be equalized for relative differences in risk with the use of the proper
discount factor. A two step process is outlined in which the future uncertain
revenue of a funding method is converted to present value with the expected inter-
est rate inherent lo the particular funding alternative. This present value is next
converted into a future certain value with a risk free discount rate (or a discount
rate less than the rick free rale). NRRI Report at 80-87. By equating the future
uncerlain value and the future certain value of all the alternatives a rick free com-
parison can be conducted.

The most important consequence of making such risk equivalent comparison
is that it demonstrates that there is no inherent difference between internal and
external mechanisms as long as the tax treatment and assurance of funding are the
same for both. Thus, a properly calculated internal fund in not necessarily less
costly tc implement as long as the amount collected is calculated with this risk free
method. The problern is that, as a practica' matter, no state regulatory cgency is
going to implement an internal funding method using such a discount rale. To do
s0 significantly increases the amount of funds which must be collected each year
on the basic premise that the future revenue earnings of the utility are random and
uncertain. Traditionally such internal funding methods utilize the utilities allcwed

rate of return as the discount rate. This results in the internal funding method
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appearing to be sigrificantly less costly than external funding methods. It is an
illusion, and internal funding methods based on such a discount rate run a signifi-
cant risk of generating insufficient funds by the time of decommissioning.

However, even if an internal funding method is properly implemented with a
risk free discount rate, the tax effect on most external funding methods continues
lo make them more costly than the internal negative net salvage method. This is
because the income to the external trust is taxed, and it would not be efficient to
place all of the external funds in government bonds. The only type of external fund
not confronted with this problem is one in which the government is the trustee.
Thus, as a practical malter, the only real cost effective choices available to a facility
licensee are an external fund with the government as trustee and an internal un-
segregated fund such as negative net salvage. NRRI Report at 114,

One faclor which may be sufficient to overcome the tax effect on income of
an external fund is the reduced risk associated with the civerse portfolio of a prop-
erly run external fund. An internal fund will normally invest its funds entirely in the
licensee's facilities. Such investment is subject to the unsystematic risk of the
utility as well as market risk. A properly run external fund will invest in a diverse
portfolio of securities thus eliminating any unsystematic risk and exposing itself
only to market risk. This feature makes e);ternal funding methods inherently superi-
or to internal funding methods. However, it is questionable whether this is suffi-
cient to overcome the tax effect on an external fund's income.

It the trustee is the government, then a fund’s income is tax free and the
external fund is clearly superior to any internal fund. Thus, the People of lllinois

suggest that the use of an internal funding method should only be allowed in those
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circumstance where the licensee has shown that it is unable to get a government
agency to agree to act as trustee of an external fund. Or, in the event that Con-
gress creales an exceplion where decommissioning funds can be placed in trusts
whose income will not be taxed, then such an external fund must be utilized.

ENVIRONMENTAL REVIEW REQUIREMENTS

It is fundamental that NEPA requires NRC to make "a case-by-case balancing
judgment” of the particular economic and technical benefits of a planned action
against its environmental cosls: "[mjuch will depend on the particular magnitudes
involved in parlicular cases. *** The point of the individualized balancing analysis is
to ensure that, with possible alterations, the optimally beneficial action is finally

taken.” Calvert Cliffs’ Coordinating Committee v. U.S. Atomic Energy Comm’'n. 449

F.2d 1109, 1123 (D.C. Cir. 1971). (Emphasis added.)

Despite this well-established mandate of NEPA, the NRC proposes to elimi-
nate the present requirement that an environmental impact statement ("EIS") be
prepared at the time a license amendment is issued authorizing the decommission-
ing of a nuclear power reactor or other facility licensed under Parts 50 or 72 of the
NRC's regulations. This proposal is based primarily upon the generic environmen-
tal impac! statement ("GEIS") and its supporting technical data base. While a
generic EIS may be sufficient when it contains all the analysis required by NEPA
(U.S. v. 162.20 Acres of Land, 733 ¥.2d 377, 381 (5th Cir. 1984)), it is clear that
where lhere are variations in the proposed actions, a site-specific EIS mus! be
conducted. See Oreyon Environmental Council v. Kunzman, 714 F.2d 901, 904-05

(9th Cir. 1983), Natural Resources Defense Council v. U.S. Nuclear Regulatory

Comm'n., 606 F.2d 1261, 1271 (D.C. Cir. 1979).
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In Lower Alloways Creek Township v. Public Service Electric & Gas Co., 687
F.2d 732 (3rd Cir. 1982), the Courl admonished the NRC regarding use of a generic

EIS:

As for GEIS, it is clear that the NRC cannot use that docu-

ment as a proxy for the more individualized consideration

of a particular expansion proposal that NEPA would ap-

pear to require *** . 687 F.2d at 748
The NRC's proposed reduction of the environmental review requirements runs afoul
of that admonition. The NRC itself recognizes thal the costs and environmental
impacts of decommissioning are dependent upon the specific decommissioning
procedures selected by the licensee. (50 Fed. Reg. 5609 (1985) Yet the NRC
proposes to rely upon the GEIS - which by definition is not site specific - and the
EIS prepared al the operating license stage - which is conducted before a particular
decommissioning plan has been selected.

In this light, the proposal to eliminate the requirement for an EIS in favor of
an environmental assessment ("EA") is clearly improper under NEPA. As stated by
the court in gp_vge_r“Aj!qqays_Q(_eelg_-]’_gvgr_\sh_ig. supra at 741, the difference between
an EIS and an EA is "considerable™

An Environmental [Assessment] is a "concise” and "brief”
statement discussing whether an EIS is necessary and
evaluating the environmental impacts and alternatives of a
proposal. By contrast, an EIS is an elaborate document
which, according to the Act, must be "detailed”.
It is a detailed assessment that NEPA requires when there will be significant

variations in the proposed actions as well as in the site-specific circumstances in

which ‘hose actions will be conducted, as in the instant case. Consequently, the
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NRC's proposed elimination of a required EIS for decommissioning activities would
be contrary to NEPA.

As a malter of policy, reduction of the environmental review requirements for
decommissioning actions is inappropriate for several reasons. Firstly, decommis-
sioning technology is largely unproven: decommissioning has not been conducted
at a large-scale commercial reaclor since no such facility has yet completed its life
cycle. Secondly, under the proposed rules, decommissioning techniques will vary
significantly from site to site. Moreover, each facility site is environmentally dif-
ferent; many sites are unique in their environmental and geophysical circumstanc-
es. Thus, it is inappropriate and, indeed, not feasible to fully and accurately assess
the environmental impacls of varying decommissioning techniques in different
environmental settings.

Furthermore, the financial condition of licensees will vary tremendously at the
time of decommissioning and is difficult to predict at present, as the NRC con-
cedes. (50 Fed. Reg. 5606 (1985)) In addition, the funding assurance plans will
differ depending upon the licensee's choice and decisions of state ratemaking
authorities. In these circumstances, it is especially important to conducl a par-
ticularized evaluation of each licensee’s funding assurance plan as part of the EIS
cost-benefit analysis. Consequently, the NRC's proposed elimination of funding
assurance plan approval from the environmental review process is ill-advised.

In summary, a site-specific environmental impact statement that includes an
evaluation of the licensee's funding assurance plan is required by NEPA. Therelore,

a reduction of the envircnmental review requirements and complete elimination of
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the funding assurance plan assessmenl! would be contrary to law and sound envi-

ronmental policy.
CONCLUSION

In conclusion, the People of the State of lllinois for all the reasons described

above recommend the following:

1. that the proposed Part 50.82(c) is proper, subject lo the clarification that
the fund certification option is available only to government licensees;

2. thal the proposed Part 50.82(c) be extended to immediate disassembly
plans that will require more than one year to complete;

3. that the proposed Part 50.33(k)(1) be modified to exclude the use of
fund certification for $100,000,000 unless the applicant demonstrates
that its actual cost will be less than that amount;

4. that the funding options available under the proposed Part 50.33(k)4)(iv)
be subject to the prior requirement that the applicant make a good faith
effort to obtain either a government agency as lrustee of an external
* 'nd or some equivalent which is capable of generating tax free income;
and

5. thal the environmental review for decommissioning actions, including

the assessment of funding assurance plans, not be reduced.
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NOTES

"Robert E. Burns, J. Stephen Henderson, William Pollard, Timothy Pryor, and
Yea-Mow Chen; Final Report on Funding Nuclear Power Plant Decommissioning;
The National Regulatory Research Institute prepared for the U.S. Department of
Energy, Grant No. DE-+G01-80RG10268 (1982); Hereinafter referred to as the NRRI
Report.

2gee also the NRRI Report chapter 6.

3R.1. Smith and L.M. Polentz; Technology, Safety and Costs of Decommis-
sioning a Reference Pressurized Water Reactor Power Station, Pacific Northwest
Laboralory Operated by Battelle Memorial Institute, prepared for the U.S. Nuclear
Regulatory Commission, NUREG/CR-0130 Addendum (1979), p. 2-7.

44.

5., p. 7-5.

614., 0. 7-4.
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FOREWORD

This report was prepared by The National Regulatory Research Institute
(NRRI) under Grant No. DE-FGO1-80RG10268 with the U.S. Department of Energy
(DOE), Economic Regulatory Administration, Division of Regulatory Assistance.
The opinions expressed herein are solely those of the authors and do not
reflect the opinions nor the policies of either the NRRI or the DOE.

The NRRI is making this report available to those concerned with state
utility regulatory issues, since the subject matter presented here is
believed to be of timely interest to regulatory agencies and to others
concerned with utility regulation.

Douglas N. Jones
Director



EXECUTIVE SUMMARY

Decommissioning of a nuclear power plant is the removal of zontaminant
radioactive material down to residual levels considered acceptable for
permitting unrestricted use of the plant and its site. While the
regulation of activities related to decommissioning of nuclear power plants
has traditionally been within the purview of the Nuclear Regulatory
Commission (NRC), the actual collection of decommissioning funds by a
regulated utility is accomplished through a financial arrangement subject
to approval by a utility regulatory commission.

Several nuclear power plants are now approaching the end of their
useful lives. Concurrently the NRC is reassessing its regulations and
guidelines on acceptable decommissioning options. The NRC is also
reassessing its regulations concerning the assurance of funding for
decommissioning. At the time of this writing (October 1982), the NRC plans
to issue proposed rule changes concerning decommissioning in February 1983.
Then, funding for decommissioning must be addressed by che state public
utility commissions.

In making provision for funds for decommissioning, a state public
utility commission migh: wieh to make some judgment about the
reasonableness of a utilty's decommissioning cost estimates. This
involves, as a first step, identifying the decommissioning option to be
used. These decommissioning options include immediate dismantlement and
decontamination (named DECON by the NRC), various types of safe storage
(SAFSTOR), and entombment (ENTOMB). DECON requires the complete
decontamination of the nuclear facility site such that residual levels of
radioactivity at the site are low enough for releese for unrestricted use.
SAFSTOR requires that the nuclear facility be placed in storage and
maintained with some continuing care until safety risks are acceptable,
after which under SAFSTOR, the facility is dismantled and decontaminated to
a degree permitting unrestricted use of the site at some time in the
future. ENTOMB usually requires an initial disassembly of the reactor
vessel to allow removal of all long~lived radioactive materiuals from the
site. Then, the nuclear facility is encased and maintained in a strong and
long-lasting materlal to essure retention until radiocactivity drops to a
level acceptable for unrestricted use. For an entombed reactor, the NRC
requires no delayed dismantlement and decontaminatinn.

Once the decommissioning option to be used is identified, the next
step is to estimate the cost of that decommissioning option. Estimating
its cost is difficult because decommissioning takes place in the future.

In order to deal with ~he uncertainty that arises in ectimating the cost of
decommissioning, every decommissioning cost study makes crucial assumptions
about factors such as permissible occupational exposure to radiation, the
manner of waste materials disposal, and the discounting of future costs
based on expected interest rates. Differing assumptions cause considerable
variations in cost estimates in various studies.




The DECON cost (pre2sent value) estimates for a pressurized water
reactor vary from $35.6 miilion to $122 million, depending on plant
capacity, with a mean of $65.3 million, while the estimated cost of DECON
for a boiling water facility varies from $35.2 million to $145.8 million,
with a mean of §77.3 million. The cost estimates for SAFSTOR for a
pressurized water reactor range from $3.5 million to $14.2 million, with a
mean of $6.9 million, while the estimated SAFSTOR cost of a boiling water
facility ranges from $4.2 million to $23.9 million, with a mean of $11.1
million. The estimated costs for ENTOMB range from $7.8 to $49 million for
pressurized water reactors and from §$13 to $45.5 million for boiling water
reactors, with means of $17.2 million and $28.5 million, respectively.
Various plant sizes can be accounted for in cost estimates by use of a
scaling factor. But even after accounting for capacity variations, cost
estimates still show wide variation because of other differences in the
cost estimation procedures.

After decommissioning costs have been estimated, financial
arrangements for funding decommissioning can be identified and assessed.
The financial arrangements for funding decommissioning can provide for
funding either prior t» reactor start-up, over the plant's useful life, or
at the time of decommissforing. Fundiag over the plant's useful life can
take the form of either an external sinking fund or an internal sinking
fund held by the utility but segregated from the rest of its assets.
Alternatively, the fund held by the utility may not be segregated from the
rest of its assets {f the decommissioning cost is collected from consumers
over the plant's useful life through a depreciation entry that accounts for
this cost as a negative salvage addition to the plant's capital cost.

In addition, each of these methods of funding decommissioning could be
supplemented by a surety bond, insurance, or govermnment assurances ir order
to reduce the risk of inadequate financing.

sre are many regulatory treatments of decommissioning funds that
P .n possibly different costs to the utility's customers. These
fue_.de treatment of how the fund i{s raised, how it is recoverd from the
utility's customers, the rate base treatment of the unreocovered amount, and
the handling of the tax expenses. The change in the revenue requirement
when decomxissioning is prepaid by the utility can be determined for each
of the potential regulatory treatments.

Because the nuclear decommissioning costs occur in the future, three
separate types of ricks must be taken into account in assessing the various
arrangements for funding decommissioning and their associated regulatory
treatments. These are the risks associated with (1) the cost itself, (2)
the revenues which are gathered to recover the cost, and (3) the earnings
on any decommissioning fund--the last of which can be termed portfolio
management risk.

It is particularly important to distinguish between cost and revenue

risk. Most previous financial studies of decommissioning implicitly have
used the utility's cost of capital, which reflects revenue risk, to

i1



discount future cost. The result is an inadequate annual decommissioning
revenue requirement that increases the risk of inadequate funding at the
time of decommissioning. All the funding arrangements can be ad justed so
that the risk-free value of the decommissioning fund is equal to the risk-
free value of the cost. With the proper risk adjustment, the consumers'
cost of decommissioning may be higher than has been reported previously.

Whether control of the fund rests internally or in the hands of an
external trustee ralses the issue of portfolio management risk. Investing
any decommissioning monies in a well diversified portfolio would yield the
highest return for the overall market value of risk. An internal
reinvestment progran solely in the utility itself is not an efficient
portfolio and is one that would be avoided by any risk-averse, individual
investor. The remair.ng differences between internal and external control
that have been discussed previously are substantially reduced {f not
eliminated if their revenue and cost risks are made the same.

It has been asserted by several studies in the literature that there
are numerous fact~~s that affect the annual decommissioning revenue
requirement. Three of these factors in particular are wvhether or not the
fund is prepaid by an issuance of utility securities, whether the fund is
internal or external, and whether an ordinary type of sinking fund or rate
base treatment is used to compute the revenue requirement. In fact,
however, {f each funding arrangement i{s adjusted to have the same risk,
none of the three factors just listed changes the present value of the
sanual revenue requirements. Factors that do affect the annual revenue
required for decommissioning include the tax rate on the fund's earnings
and the risk due to revenue and cost uncertainty. All of these serve to
increase the cost to consunmers.

. l

Economic efficiency is promoted if the fund's earnings are not taxed.
State regulators may wish to investigate the possibility of federal
legislative relief in this matter.

The risk of inadequate financing in the event of a premature
decommissioning can be reduced by insurance. Such insurance is not yet
available, however. If {t were available, it could be used to fill any gap
between the fund and actual cost if the monies are needed early.
Importantly, the gap is not smaller if the fund is prepaid, as some have
suggested. The critical issue is not the prepayment but whether state
regulators will require future consumers to pay for decommissioning after
the premature sghutdown., If future revenue is disallowed and the fund .was
prepaid, then the utility will suffer financially in paying off previously
issued decommissioning securities. If that revenue is allowed and the fund
was not prepaid, revenue backed securities can be {ssued at the time of the
premature shutdown, and no additional need for insurance can be traced to
the lack of the prepayment.
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