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This paper covers a major policy question.

Should the Commission initiate separate rulemak.ng actions
for each class of nuclear facility or initiate a compre-
hensive rulemaking action as recommended in SECY 78-13.

1. Decommissioning criteria for each separate type nuclear
facility should be consistent with overall NRC de-
commissioning criteria and policy.

2. The development of NRC decommissioning policy
appears to be a major federal action which should -e
supported by a NEPA environmental impact statement.

1. Use the information being developed at battelle-PilL to
initiate separate rulemaking actions for each type
nuclear facility as soon as each study is completed.

2. Use the information being developed at Battelle-PNL
to initiate a comprehensive rulemaking action so as to
develop an overall NRC policy on decommissioning.

Background. On January 23, 1978, the Commission was brietfed
on staff's recommendations for an overall NRC course of
action for establishing nuclear facility decommissioning
requirements. During the briefing it was indicated that
more information was desirable on the advisability of
initiating separate rulemaking actions for each class of
nuclear facility; particularly with regard to PWRs since
the Battelle-PNL study on PWR decommissioning is scheduled
for completion in March, 1978. Subsequently, additional
information was requested on the details of staff's
financial review of reactor applicants.




Analysis.
1. Separate Rulemaking Actions.

In an ettort to better demonstrate the relationship

of separate rulemaking actions to an overall policy or
generic action, the tollowing outline of the principal
issues in a separate rulemaking action for PWKs has
been aeveloped:

A. Decommissioning bode - The mode ot decommissioning
(i.e., mothballing, protective storage, immediate
dismantle¢ment, etc.) woula be primarily based on
technology, occupational satety, and cost-benefit
considerations. Although it is anticipated that
this subject could be addressed separately, it appears
it woulda be more responsible to adaress it in relation-
ship to other types of facilities and to the other
subjects 1dentified below.

B. Residual Contamination Limits - Some torm of limits
tor acceptable levels of residual contamination will
be needed unless any and all contaminated materials
are removed, a practical impossibility. Tlhe
resiaual contamination limits proposed ftor use
must be justified and endorsed by the Environmental
Protection Agency and, to some deyree, by attected
States. These limits could be addressed separately
tor a PWR on an interim basis. However, later expan-
sion to include consideration ot the residues trom
other licensed operations might discover issues which
could change the criteria of acceptability or involve
new parties (States) who might not endorse the pre-
viously developed limits. Final limits must be generic,
consistent, and applicable to all NRC and Agreement
States licensing activities.

C. Timing of Decommissioning - The time interval between
the closing of a reactor and its decommissioning
would have to be determined based on the variations
in cost, radiation exposures, and technical difticulty.
It is anticipated that this subject could be addressed
separately.

D. Financial and/or Surety Arrangements - The financial

and/or surety arrangements for providing decommission-
ing funding would have to be determined. It is
believed that this subject couid be addressed
separately.
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However, there is a major policy issue involved
here. Except as discussed in SECY 78-24 ("NMSS
Approach to Decommissioning in General and Renewal
of the NFS Erwin Tennessee License in Particular"),
NRC has not required surety arrangement by explicit
regulation in the past although bonding has been
considered from time to time. It is important to
note that the surety arrangements connected with
mill tailings were first considered in preparing
NEPA statements primarily because tailings at
closed mills do not constitute licensable material
under NRC regulations. Had tailings been licensable
material, it is doubtful that surety arrangements
would have initially been considered.

E. Environmental Impact Statement - Establishing
decommissioning criteria for each significant class
of facility is believed to be a major federal action
requiring an environmental impact statement under
NEPA. Statf believes that the subject of decommis-
sioning could best be addressed in a single unified
overall EIS rather than in a series ot such documents.

Therefore, it is possible to develop decommissioning
policy and the attendant rules separately for a

PWR and separately for other facilities as well. It
would not be a notably more rapid proceeding since
there would still have to be a painstaking review

of the residual activity limits with the EPA and the
States and of the financial and/or surety arrangements
with the States. The staff estimates that liaison
with the States on the PIRG issue alone (Section 50.33
vs. bonds held in escrow) can be completed early in
1978 only because a substantial amount of progress

has already been made and the issue iS a narrow one.
The statf does not believe such a rapid conclusion is
possible for review of the full range of financial
surety alternatives or for the review of the residual
activity limits. Consequently, the staff feels that
the conduct of a separate proceeding for the PWR would
save little if any time. In addition, the piecemeal
approach of separate proceedings entails the risk of
confusing the participating agencies and the public.

Financial Reviews

Two financial analyses are performed by staff during the
licensing process involving production and utilization

facilities. As indicated in SECY 78-13, a determination
must be made that an applicant is financially auilified
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to operate its tacility and to permanently shut the
facility down and maintain it in a sate condition. The
tinancial information to be submitted to the NRC by the
applicant is specitied in Section 50.33(f) of Part 50.
Appendix C ot Part 50, “A Guide for the Financial Data
and Related Inftormation Required to Establish Financial
Qualifications for Facility Construction Permits and
Uperating Licenses," further delineates the tinancial
information to be submitted by applicants. Annex A
hereto contains a recent statf analysis pursuant to

the provisions ot Section 50.33.

The second analysis is the cost-benetit assessment
contained in staft's NEPA EISs. Annex b hereto contains
a summary of such a cost-benetit analysis. The costs of
decommissioning are considered in this generic cost-
benetit analysis which is used in all current LWR cases.
The generic costs used are based on the recent AIF
decommissioning study. The information requested trom
reactor applicants on decommissioning methods and costs
tor purposes of preparing environmental impact statements
is delineated in Section 5.8 of Regulatory Guide 4.2,
“Preparation of Environmental Reports of Nuclear Power
Stations."”

As stated in SECY 7&-13.
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ANNEX A

20.0 FINANCIAL. QUALIFTCATTONS

i

20.1 Introduction !

_ The Commission's regutations relating to the determination of an applicant's financial
qualifications for a facility operating license appear in Section 50.33(f) and
Appendix C to 10 CFR Part 50. In accordance with these regulations, the Toledo
Edison Company and the Clevelend Clectric 1Mluminating Company have suppliced operat-
ing and shotdown costs estivates for {0 Davis besse Keclear Power Station, Unit Mo, 1,
0s well as providing additicns) financial dnfornation, 1he Following analveis -
marizes our reviaw of the fivenctnd fnicsation and cddresses the financial aualifica-
tions of the Toledo Edison Company and Cievelind Hlectric 1Muwinating Conpany Lo
operate and, if nccessary, to permanently shut down and safcly maintain the subject
facility. The Toledo Ldison Company and the Cleveland Electric 11luminating Company
supply electricity to approximately 2.9 million customers over a 4,200 square mile
service area in northeastern and northwestern Ohio. Recent financial information for
each of the applicants, for the 12 months ended Deccmber 21, 1976, is prescnted in
Table 20,1,

Table 22.1

Finarcicl Data for the Scledo Fdison Company
and Clevelend Electric 1100 ]

o (12 ronths coded Decenbay 31,y

Tolcdo Cleveland
tdison tlectric IMuminating
Coupany Company, i

Operating Revenues (millions) ‘ $224° $ 523

Net Income (millions) . $39 $ 8

Total Capitalization (millions) $780 $ 1488

Bond Rating

{Moody's/Standard & Poor's) Baa/A Aa/AA

Tolcdo Edison Company and the Cleveland Electric Nluminating Cempany will shave in
the output of the Davis Besse 1 facility in the same proportion as its ownership
percentage: Toledo Edison Company - 48.62 percent; Cleveland Electric 11uminating
Company - 51.38 percent. These perceriages reflect a tfansfer of 3.08 percent owner-
ship interest from the Toledo Ldison Company to the Cleveland Flectric T1luminating
Company, which has been completed and for which payment has been made,

20-1




20.2

Estimated Uperating and Shutdoun Costs

For the purpose of estimating the unit's annual operating costs, the Toledo [Cdison
Company and the Cleveland Llectiric IMuminating Company assumed July 1977 as the
startup date for commercial opeyvation of the facility., The estimate of the Toledo
Edison Company and the Cleveland Flectric [1Tuminating Company for the total annual
cost of operating the unit during ecach of the first five years of operation is pre-
sented in Tabla 20,2, The unib costs (mills per kilowatt-hour) are based on a net
electrical capacity of 906 wegavatts clectrical. The five year average costs were
calculated by annualizirg the estimated costs for 1977 in conbination with the
annual estimates for 1978 through 1981,

fable 20.2 .

Operating Cost Fstimate
(First Five Years of Cormarcial 0peration)

Plant Capacity Operating Cost Cstimate Mills/Kilowatt-hour
{ Lhousands )

(July-Dec.) 1977 607 S 68,473 28.8

1978 707 $ 168,940 30.4

1979 627 5 161,940 33.%

1650 737 5 163,073 28.3

1991 707 S 163,952 729.5

5 YOear aveitage hl “ '],/r:‘) 0.0
In eitimating the conts of perently stutitog doun the facility, the Toleds Fdison

Coupany and Uie Cleveland Dloect e 111emingt i Cempany assumad ihat Lthe plant would
be entembed aind m longer usad s a corsareisl neelear power facility, txponditures
for entombment are projected to be %10 million initially, with an annual surveillance
expense of $90,000 thercafter. Entombment consists of sealing all renaining highly
radioactive components within a binlogically secure structure after having removed
all fuel assenblies and radioactive fluids and waste.

Snuree of Funls

The Toledo tdisen Coopany and tha Clevelasd Closirie THominabing Company exvicl to
cover all oparalicg expansas, ieetuding vives, and inlerest froyacibs chrough rovenues
faparaiod feom Bhaip dyabensyits cqiae 5 o] ol by Tha applicants have copne
SHEaently eahibited tha a%ilii, Lo wover Al Ceabing expenses 05 avidenced by the
valio of wperatiig rovenue to Cpciating ard dndocest expenses s shewn dn Table 20,3,
The staff assumes that shuidown and subsequent maintenance costs will either bo
expensed in the year incurred or amortized over a period of years, depending on the
rate-making policy of the regulatory authorities.




Table 20.3

i
! Ratio of Uperating Pevenue to
Operating and Interest Lxpenses
Toledo Cleveland
‘ ' Edison Electric Illuminating
{ Year Company Company
i 1976 - 1.08 1.08
|
é (17 vonths ended Jare 20, 1970)
H 1975 1., 1.0%
t 1674 1,06 1.0
‘ 1973 10 Al
1972 1.14 1.16
1967 - 1971 1.18 1.17
(Average)
During 1976, the Toledo Pdisen Cirpany o vt the Clovedend Etectyic THeminating
Compary <cid electricity foy avirage unil peices (mille per kilowitt-hoor) of 30,4
and 29.3, vespectiveiy. Thene unit prices evpovienced by the co ponics ave ahov
the 1977 eotimeted unit cont (includin @ G porcent yotuin on investment) of
generating clectiicity from the Duvis CLesce ] facility.
20.4 Conclusion
In accordance with the regulations cited above, there must be reasonable assurance
' that the applicant can obtain the necessary funds to cover the estimated costs of
{ the activitics contemplatcd under the license,  Based on our analysis, we have con-
cluded that Toledo tdison Company and Cleveland Electric IMluminating Campany satisfy
this reasonable assurance standard and, tierefere, are financially quolified to
operate and, if necessary, shut dovm and safoly waintain the Davis Besce tuclear
Power Stction, Unit No. 1. Our conclusion is supporicd hy the following factors
as discussed above: (1) the applicants' ability to earn revenucs sufficient to cover
all operatirg evpenses, includirg taxes, and interest payments; ond (?) the projectoed
: output of lower unit cost electricity fram this facility, as comparved vith the
! utilities' present average price of electricity.
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GENERIC SECTION ON DECOMMISSIONING COSTS FOR ENVIRONMENTAL STATEMENTS

.=-==-= Decommissioning

Decommissioning cost for nuclear generating units are discussed in
Section 10.----. Table __ summarizes the cost of decommissioning
alternatives and the unit cost (m/kWh) as a function of capacity factor.
Decommissioning unit cost for combinations of delayed removal (100 years)
and mothballing or entombing are about the same as mothballing or
entombing. While the mothballing alternative is the economic choice,

the higher cost for prompt removal is shown in Table 9.----,
TABLE
DECOMMISSION COST
. Prompt
Mothball Entomb Removal
Initial cost, 1975 $10%  _  2.45 7.58 26.3
Annual Post-decommissioning
Cost, 1975 $10° 167%* 58 NONE
30-year levelized unit
cost, m/kWh:***
50% capacity factor 0.05 0.07 0.22
60% capacity factor 0.04 0.06 0.18
70% capacity factor 0.03 0.05 0.15

* costs are for a 1 unit station.
** costs would be $88,000/yr. if a 24-hr. manned security force is not .
required. This would reduce the unit cost about 0.01 m/kWh.

***based on a 1200 MWe generating unit beginning operation in 1985, an
escalation rate of 5%, and a discount rate of 10%.




GENERIC SECTIOW ON DECOMMISSIONING COéTS FOR ENVIRONMENTAL STATEMENTS

10..-- Decommissioning

Forty years, beginning witn the issuance of the construction permit, is
the period for which a license to operate a nuclear power plant is
issued.] At the end of the 40-year period the operator of a nuclear
power plant must renew the license for another time period or apply for
termination of the license and for authority to dismantle the facility
and dispose of its components.z If, prior to the expiration of the
operating license, technical, economic or other factors are unfavorable
to continued operation of the plant, the operator may elect to apply
for license termination and dismantling authority at that time. In
addition, at the time of applying for a license to operate a nuclear
power plant, the applicant must show that he possesses "or has reasonable
assurance of obtaining tne funds necessary to cover the estimated costs
of permanently shutting the facility down and maintaining it in a safe
conditicn."3 These activities, termination of operation and plant dis-
mantling, are generally referred to as "decommissioning."

NRC regulations do not require the applicant to submit decommissioning
plans at the construction permit stage; consequently, no definite plan

for the decommissioning of the station has been developed. At the end of
the station's useful lifetime, the applicant will prepare a proposed
decommissioning plan for review by the Nuclear Regulatory Commission. The
plan will comply with NRC rules and regulations then in effect.

The decommissioning of reactors is not new. Since 1960, 5 licensed

nuclear plants, 4 demonstration nuclear power plants, 6 licensed test
reactors, 28 licensed research reactors and 22 licensed critical facilities
have been or are in the process of being decommissioned.4 The primary
methods of decommissioning consist of mothballing, entombing, dismantling,
or a combination of these three alternatives. The three primary methods
are defined below in terms of the definitions provided in Regulatory

Guide 1.86.°
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Mothballing is the process of placing a facility in a non-operating
status. The facility may be left intact except that all reactor fuel,
radioactive fluids and non-fixed radioactive wastes such as ion exchange
resins, contaminated scrap materials and contaminated chemicals are
removed. The existing license is amended to a "possession only" status
and continues in effect until residual radioactivity decays to levels
acceptable for release to unrestricted access or until residual radio-
activity is removed. The "possession only" license is a reactor facility
license that permits a licensee to possess the facility but prohibits
operation of the facility as a nuclear reactor.

Entombment consists of removing all fuel assemblies, radioactive fluids
and wastes followed by the sealing of remaining radioactive material
within a structure integral with the biological shield or by some other
method to prevent unauthorized access into radiation areas. A program
of inspection, facility radiation surveys and environmental sampling is
required for a licensed facility that has been entombed.

Dismantling is defined as removal of all fuel, radioactive fluids and
waste, and all radioactive structures. Surface contamination levels

have been established in Regulatory Guide 1.86 (Table 1) which must be
met prior to termination of the facility license. In addition to meeting
the surface contamination levels, the acceptability of the presence of
materials which have been made radiocactive by neutron activation would

be evaluated on a case-by-case basis prior to termination of the license.
If the facility owner so desires, the remainder of the reactor facility
may be dismantled and all vestiges removed and disposed of.

The mothballing alternative cost about $2.45 million initially plus an
annual maintenance and surveillance cost of $167,000. If a 24 hour
manned security force is not required (e.g., a site with continuing
operations) the annual cost could be reduced to $88,000. Translating
these costs into unit cost of generating electricity, the 30-year




levelized unit cost* would be about 0.04 mills/KWh and if a manned

security force is not required, about 0.03 mi]]s/l(wh.7

The entombing alternative costs about $7.58 million initially plus an
annual maintenance and surveillance cost of $58,000 for the duration of
the entombment period. These costs, when translated to a 30-year
levelized unit cost* bases, amount to about 0.06 mills/Kwh.

The dismantling alternative costs about $26.3 million to remove the
radioactive structures associated with NRC requirements for terminating
a possession only license. An additional $4.8 million would be needed
to remove the non-radioactive structures (cooling towers, administrative
buildings, etc.) to below grade. There are no annual costs associated
with this alternative. When the dismantling costs are translated to a
30-year levelized unit cost* bases, this amounts to about 0.18 mills/Kih.

Combinations of mothballing and delayed (about 100 years) d;smant]ing
have 30-year levelized unit costs that are about the same as the moth-
balling alternative costs. Likewise, the costs for the entombing-
delayed dismantling combinations are about the same as the entombing cost.
In both instances the annual maintenance cost for mothballing and
entombing alternatives, when converted to a common basis, is sufficient
to cover all the delayed dismantling cost for the mothballing alternative
and about 80% for the entombing alternative.

The above costs are for a one-unit station. The savings associated with
multi-unit stations is small, thus the unit cost (mills/KWh) is essentially
the same for a single unit station or multi-unit station.

Studies of social and environmental effects of decommissioning large com-
mercial power generating units have not identified any significant impacts.

*Based on a 1200 MWe generating unit beginning operation in 1985, a
capacity factor of 60%, an escalation rate of 5%, and a discount rate of
10%.
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Also, studies indicate that occupational radiation doses can be
controlled to levels comparable to occupational doses experienced with
operating reactors through the use of appropriate work procedures,
shielding and remotely controlled equipment.

The applicant may retain the site for power generation purposes
indefinitely after the useful life of the station. The degree of dis-
mantlement would be determined by an economic and environmental stﬁdy
involving the value of the land and crop value versus the complete
demolition and removal of the complex. In any event, the operation will
be controlled by rules and regulations in effect at the time to protect
the health and safety of the public.
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