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FOREWORD
BY

) NUCLEAR REGULATORY COMMISSION STAFF
i i

The NRC staff is in the process of reappraising its regulatory position relative |:

to the decommissioning of nuclear facilities. The initial part of this activity |
consisted of obtaining the information base to support any subsequent regulatory i,

; changes. Highly detailed studies were completed, through technical assistance |

contracts of the technology, safety and costs of decommissioning various nuclear1 '

'
facilities. (These studies are referenced in this document). These studies

J were, in turn, utilized along with other information, to prepare a Draft Generic
j Environmental Statement on Decommissionina Nuclear Facilities, draf t GEIS, NU-
i REG-0586, January 1981. On February 11, 1985, the Commission published a notice

of proposed rulet.aking on decommissioning criteria for nuclear facilities
. (50 FR 5600). !
J

This Final Generic Environmental Impact Statement on Decommissioning Nuclear ,

Facilities is being published based on public comment on the draf t GEIS and on L

the proposed rule as well as on updated infntmation in the technical informa- i

tion base. This statement is required because the regulatory changes that
might result from the reevaluation of decommissioning policy may be a major :

NRC action affecting the quality of the human environment. !
,

The information provided in this Statement, including any comments, will be !
! included in the record for consideration by the Commission in establishing |criteria and new standards for decommissioning. |
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! ABSTRACT

This final generic environmental impact statement was prepared as part of the
requirement for considering changes in regulations on decommissioning of ;

commercial nuclear facilities. Consideration is given to the decommissioning"

of pressurized water reactors, boiling water reactors, research and test
reactors, fuel reprocessing plants (FRPs) (currently, use of FRPs in the :

commercial sector is not being considered), small mixed oxide fuel fabrication
plants, uranium hexafluoride conversion plants, uranium fuel fabrication plants,
independent spent fuel storage installations, and non-fuel-cycle facilities for,

i

! handling byproduct, source and special nuclear materials. Excluded here from !

J consideration for regulation change, are decommissioning of low-level waste I
burial facilities, high-level waste repositories, and uranium mill and mill

[tailings piles, which are covered in separate rulemaking activities, and '

decommissioning of uranium mines which are not under NRC jurisdiction. :

Decommissioning has many positive environmental impacts such as the return of l

possibly valuable land to the public domain and the elimination of potential;

; problems associated with increased numbers of radioactively contaminated facil-
1j ities with a minimal use of resources. Major adverse impacts are shown to be !

j routine occupational radiation doses and the commitment of nominally small !
j amounts of land to radioactive waste disposal. Other impacts, including public

|
) radiation doses, are minor. Mitigation of potential health, safety, and envi-

'
r

- ronmental impacts requires more specific and detailed regulatory guidance than
is currently available. Recommendations are made as to regulatory decommis-

1 sioning particulars including such aspects as decommissioning alternatives, ;

j appropriate preliminary planning requirements at the time of commissioning,
|

| final planning requirements prior to termination of facility operations.
| assurance of funding for decommissioning, environmental review requirements.
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OVERVikW
<

i At the end of a commercial nuclear facility's useful life, termination of its

j license by the Nuclear Regulatory Commission (NRC) is a desired objective. Such

1 tennination requires that the facility be decomissioned. Decommissioning means l

l the removal of a nuclear facility safely from service and reduction of residual |
| radioactivity to a level that permits release of the property for unrestricted

,

j use and termination of the license. It is the objective of NRC regulatory i

| activities in protecting public health and safety to provide to the applicant
i

! or licensee appropriate regulations and guidance to accomplish nuclear facility
I

{ decomissioning.
J

e

) Although decommissioning is not an imminent health and safety problem, the '

; nuclear industry is maturing. Nuclear facilities have been operating for a '

! number of years, and the number and complexity of facilities that will require
decommissioning is expected to increase in the near future. Accordingly, the
NRC is reevaluating its regulatory requirements concerning decommissioning.j

; This final generic environmental impact statement is part of this reevaluation.

PASTACTIVITIES

In support of this reevaluation, a data base on the technology, safety, and,

: cost of decommissioning various nuclear facilities and on other matters related
|to decommissioning, including financial assurance, is being completed for the

NRC by Battelle Pacific Northwest Laboratory (PNL), by Oak Ridge National
Laboratory and by other contractors. Based on this data base and on input from |

] other State and Federal government agencies and the pubile, NRC has modified |

|
and amplified its policy considerations and data base requirements in a manner i

responsive to comments received. Another area addressed is the generic appli-
.

cability of the data base for specific facility types. This has been addressed |through expansion of the PHL facility reports to include sensitivity analyses
for a variety of parameters potentially affecting safety and cost considorations.
A draft generic environmental impact statement was issued in January, 1981 and
comments received have been considered in the development of this final state- ;

,

ment. On February 11, 1985, the NRC published a notice of proposed rulemaking [
; on Decommissioning Criteria for Nuclear Facilities (50 FR 5600). The

proposed amendments covered a number of topics related to decomissioning that ||
'

| would be applicable to 10 CFR Parts 30, 40, 50, 51, 70, and 72 applicants end !

licensees. These topics included decommissioning alternatives, planning, ;

assurance of funds for deccmissioning, environmental review requirements, and ,

residual radioactivity, !

SCOPE OF THE EIS
)
1 Regulatory changes are being considered for both fuel cycle and non-fuel-cycle |
) nuclear facilities. The fuel cycle facilities are pressurized (PWR) and i
} boiling water (BWR) light water reactors (LWRs) for both single and multiole ;

reactor sites, research and test reactors, fuel reprocessing plants (FRPr)i

(currently, use of FRPs in the commercial sector is not being considered),'

:

)3
small mixed oxide (MOX) fuel fabrication plants, uranium fuel fabrication !
plants (U-fab), uranium hexafluoride conversion plants (Ufe), and independent j

j spent fuel storage installations (ISFS!). Under non-fuel-cycle facilities, ;

1 |

vii
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:

consideration is given to major types such as radiopharmaceutical or industrial i

i radioisotope supplier facilities, various research radioisotope laboratories, ;

and rare metal ore processing plants where uranium and thorium are concentrated i

! in the tailings. ,

This EIS addresses only those issues involved in the activities carried out at
! the end of a nuclear facility's useful life which permit the facility to be
j removed safely from service and the property to be released for unrestricted |

{ use. It does not address the considerations involved in extending the life of ;

: a nuclear facility. If a licensee makes an application for extending a facility !

! license, an application for license renewal or amendment or for a new license !

; would be subcitted and reviewed according to appropriate existing regulations. !
j This is not considered to be decommissioning and therefore is outside the scope !

,

of this EIS. f
4

I High-level waste repositories, low-level waste burial facilities, and uranium ;

I mills and their associated mill tailings piles are covered in separate ;

i rulemakings and are not included here. The first two items are covered in !
| Title 10 of the Code of Federal Regulations (10 CFR) Parts 60 and 61. The last
j item is covered in amendments to 10 CFR Part 40.

.

. '.
j REGULATORY OBJECTIVE |
|

t

j It is the responsibility of the NRC to ensure, through regulations and other ;

guidance, that appropriate procedures are followed in decommissioning to i
'

protect the health and safety of the public. Present regulatory requirements
and guidance cover the requirements and criteria for decommissioning in a
limiteu way and are not adequate to regulate decommissioning actions ef fectively. |

; Areas needing further criteria include decommissioning alternatives, financial !

I assurance planning and residual radioactivity levels as discussed below: |
) 1

J Decommissioning Alternatives. It is the responsibility of the NRC, in protecting >

; public health and safety, to ensure that after a nuclear facility ceases opera- !
tion its license is terminated in a timely manner. License termination requires i,

! decommissioning, Analysis of the technical data base, establishes that decom-
i missioning can be accompitshed and the facility released for unrestricted use
i shortly af ter cessation of operations or, in certain situations for certain i

facilities, delayed and completed after a period of storage. These situations I

would include considerations where the potential exists for occupational expo-
sure and waste volume reduction, resulting from radioactive decay, or the,

{ inability to dispose of waste due to lack of disposal capacity, or other site ,

] specific factors which may affect safety. Completing decommissioning and
j relaasing the site for unrestricted use eliminates the potential problems that
' may result from an increasing number of sites contaminated with radioactive i

material, as well as eliminating potential health, safety, regulatory, and (economic problems associated with maintaining the nuclear facility. [

l Based on the technical data base, it appears that completing decommissioning1

i shortly af ter cessation of f acility operations or delaying completion of decom-
i

missioning for a 30 to 50 year period are reasonable options for decommission- :

ing light water power reactors. Delay beyond that period may be acceptable if |there is an inability to dispose of waste due to lack of disposa) capacity or j<

l if there are site specific factors affecting safety such as if the safety of an i

adjacent reactor might be affected by dismantlement procedures. !

| viii
>
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l |
| For research and test reactors and for nuclear facilities licensed under 10 CFR .

: Parts 30, 40, 70, and 72, occupational doses would be in most cases much less |

l significant than power reactors. Thus, completing decommissioning shortly |after cessation of operations is considered the most reasonable option. De- .

) laying completion of decomissioning to allow short lived nuclides to decay may
be justified in some cases, however, any extended delay would rarely be justi-

.

fiable. I

i

Financial Assurance. Consistent with the regulatory objective of decommis-
sioning as described above, reasonable assurance is required from the nuclear i

facility licensee that adequate funds are available to decommission the
,

: facility. The funding mechanisms considered seasonable for providing the l.

necessary assurante include prepayment of fund / into a segregated account, .

insurance, surety bonds, letters of credit, and a.ortain other guarantee |

methods, and a sinking fund deposited into a segregated account.

| Planning. Planning for decommissioning is a critical item for ensuring that f
! the decommissioning activities can be accomplished in a safe and timely manner, j

J Development of detailed plans at the application stage is not possible because r

1 many factors (e.g., technology, regulatory requirements, economics) will change [
; before the license period ends. Thus, most of the planning for the actual '

decommissioning will occur near final shutdown. However, a certain amount of i

]
preliminary planning should be done at the application stage. |

.

I
j Information on decommissioning funding provisions must be submitted with an l

! application for a license for a nuclear facility. This information should
! include the method of assuring funds for decommissioning (as discussed ab;,.e

,

'

] under Financial Assurance) and an indication of the amount being set aside. -

Provisions should also be made to adjust cost levels and associated funding;

:i levels over the life of the facility. :
\ \

| Faci 11tation of decommissioning in the design of a facility or during its '

i operation can be beneficial in reducing operational exposures and waste
j volumes requiring disposal at the time of decommissioning. Although many ;

1 aspects of facilitation can be covered under existing regulations, specific !
j requirements that records of relevant operational and design information ;
! irportant to decommissioning be maintained should be sdded.

i!
!

) A final detailed decommissioning plan is required for review and approval by !
j the NRC prior to cessation of facility operation or shortly thereafter. Besides !'

the description of the decommissioning alternative which will be used, the final ;

plan should include a description of the plans to ensure occupational and public :
! safety and to protect the environment during decommissioning; a description of '

I the final radiation survey to ensure that remaining residual radioactivity is
] within levels permitted for releasing the property for unrestricted use; an I

j updated cost estimate; and for certain facilities as appropriate a description :

j of quality assurance and safeguards provisions. The plan should include an )
J estimate of the cost required to accomplish the decommissioning.
.

! Residual Radioactivity Levels. The selection of an acceptable level is outside
the scope of rulemaking supported by this EIS. The Commission is participating

; in an EPA organized interagency working group which is developing Federal guid-
1 ance on acceptable residual radioactivity for unrestricted use. Proposed

] Faderal guidance is anticipated to be published by EPA. NRC is planning ts

I
t

i ix
!
i

- - - - - - - - , ----n ~ - , - -, - - . ---.-,- - -,-- _ - - - - -- --- - ,-- ,- - ,_,-,-- - - - .-- -- -

.



_ _ _ __ _ _ -- -_ _ . _ _ . _ _ . _ _ _ _ _ _ _ . . _ _ - - - _ -
_

! |

|

1 !
1 |

| I

i implement this guidance through rulemaking as soon as possible, as well as by
| issuing regulatory guides and standard review plan sections. Currently, !

criteria for residual contamination levels do exist and research and test (;

j reactors are bein3 decommissioned using present guidance contained in Regula- t

i tory Guide 1.86 for seface contamination plus 5 pr/hr above background ;

; measured at 1 meter from the surface for direct radiation. The cost estimate i

! for decomissioning can be based on current criteria and guidance regarding I

! residual radioactivity levels for unrestricted use. The information in the
i studies performed as part of the reevaluation on decommissioning have indicated ,

j that in any reasonable range of residual radioactivity limits, the cost of !
' decommissioning is relatively insensitive to the radioactivity level and use of i

cost data based on current criteria should provide a reasonable estimate. Even !
t in situations where the residual radioactivity level might have an effect on |

} decondssioning cost, by use of update provisions in the rulemaking,ity ? t fe
it is

i expected that the decommissioning fund available at the end of facil
I will approximate closely the actual cost of decomt.iissioning. ;

i
'

i ENVIRONMENTAL IMPACT STATEMENT
i

| Generally, the major environmental impact from decommissioning, espacially for ;

i power reactors, occurs when the decision is made to operate the reactor. i

j Provided decommissioning rules are in place and based on the conclusions of :

j Chapters 4 and 5 regarding impacts from reactor decommissioning alternatives, !
it is not expected that any significant environmental impacts will result fromi

decommissioning. Therefore current 10 CFR Part 51 needs to be amended to
delete the manditory EIS requirement for decommissioning of power reactors. An
EIS may still be needed but this should be based on site specific factors. (

.| Consequently a licensee should submit a supplemental environmental report and '

j safety analysis and, based on these submittals, the NRC should consider prepara- !
; tion and issuance of an envirorm:tal assessment and a finding of no environ-

|mental impact. This is expected to be reasonable for most situations.

It is imperative that decommissioning rule amendments in 10 CFR Parts 30, 40,
50, 51, 70, and 72 be issued at this time because it is important to establish
finMal assurance provisions, as well as other decommissioning planning
provision 3, soon as possible so that funds will be available to carry out.3

decommissioning in a manner which protects public health and safety. Based on
this need for the decommissinning provisions currently existing as well as
those contained in the proposed rule amendments, the Cnemission believes that
the rule can and should be issued now.

CONCLUSIONS ON DECOMMISSIONING IMPACTS
:

j Consideration of the decommissioning data base including comments on the Draft
i Generic Environmental Statement and on the proposed rule and of tne need for
| regulatory activity has led to the following conclusions in the Final Generic
j Environmental Impact Statement:
;

! (1) The technology for decomissioning nuclear facilities is well in hand and,
while technical improvements in decomissioning techniques are to be ex-,'

pected, decomissioning at the present time can be performed safely and
at reasonable cost. Radiation dose to the public due to decommissioning

i activities should be very small and be primarily due to transportation of
i

I
'

| X

1

,

,
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!

decommissioning waste to waste burial facilities. Radiation dose to A-
commissioning workers should be a small fraction of their exposure experi-
enced over the operating lifetime of the facility and be well within the '

occupational exposure limits imposed by regulatory requirements. Decom- |' missioning costs are reasonable and are, at least for the larger facilities
such as reactors, a small fraction of the present worth commissioning costs |

(i.e., less than 10if). !
i |

(2) Decomissioning of nuclear facilities is not an imminent health and safety |.

problem. However, planning for decommissioning as an integral activity |
'

| prior to commissioning as well as during facility life is a critical item ;

that can have an impact on health and safety as well as cost. Essential (to such planning activity is ressonable assurance that funds will be avail- |

able for performing required decommissioning activities at the cessation !<

of facility operation. |
,
;

(3) Decomissioning of a nuclear facility generally has a positive environ- |
j mental impact. At the end of facility life, termination of a nuclear >

license is the goal. Termination requires decontamination of the facility i

so that the level of any residual radioactivity remaining in the facility }or on the site is low enough to allow unrestricted use of the facility :

: and site. Comitment of resources, compared to operational aspectss is !

generally small. The major environmental impact of decommissioning is the !
'

commitment of small amounts of land for waste burial in exchange fer reuse !;

of the facility and site for other purposes. Since in many instanses, i
,

i such as at a reactor facility, the land is a valuable resource, rfturn of
,

l this land to the commercial or public sector is highly desirable, i
!

i

INCORPORATION OF EIS CONCLUSIONS IN REGULATIONS !,

,,

| It is recommended that specific implementation of regulatory activities be per-
|

! formed by rulemaking as amendments to existing regulations (i.e.,10 CFR Parts 30, !

! 40, 50, 51, 70 and 72) rather than as a separate regulation solely covering |
; decommissioning. Because decommissioning overlaps so many areas covered by -

] present regulations, such incorporation would be more efficient.

ORGANIZATION OF THE EIS
l
1 Sections 1 to 3 of the main text of the EIS contain matert il common to all the !

! facilities consider 9d and she uld be read for discussion e generic issues. |

j Sections 4 to 14 c ,tain specffic facility considerations, These separate !
| facility sections were kept as self-contained as possible grecognizing that !
I some redundancy would be inevitable for such an organizational approach), so ;

, that a user interested in a particular facility type need primarily read only 1

1 that section, as well as introductory, generic, and policy sections. Section J
l 15 contains details on how the conclusions of the EIS will affect regulatory
j policy considerations. The last section of the EIS is a glossary which pro-

vides the reader definitions of terms used in this report, including those used
,

{
in a special sense in this report. Finally, in the Appendices, discussion and
resolution of coments on the DGEIS is presented in Appendix A along with the

1 original coments presented in Appendix 8.
j
4
1
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1 INTRODUCTION

Commercial nuclear facilities that come under the Nuclear Regulatory Commis-
sion's (NRC) regulatory authority include those dealing with fuel cycle and 1

non-fuel-cycle operation. The generation of electric power from steam sup- 1

plied by nuclear reactors requires a se-ies of processes collectively known as
the nuclear fuel cycle. This cycle begins with the mining and milling of ura-
nium ore, includes the operation of power reactors, and ends with the disposi-
tion of radioactive wastes. Each step in the cycle requires the handling of
radioactive materials, which are specifically designated as source materials,
byproduct materials, or special nuclear materials. Non-fuel-cycle facilities
can also use byproduct, source, and special nuclear materials. Non-fuel-cycle
facilities include those involved in academic, pharmaceutical and industrial
radioisotopic use and in rare metal ore processing. The handling of these
materials and the processes involved have given rise to several issues of funda-
mental importance to the American public. These issues include the safe opera-
tion of all steps in the nuclear fuel cycle and of other nuclear facilities,
especially the safe operation of power reactors; the safe disposition of radio-
active wastes; and the safe decommissioning of all nuclear facilities. The
first two issues have received much attention from Congress and from federal
regulatory agencies, beginning in 1954 with the passage of the Atomic Energy
Act. The third issue, decommissioning, is now receiving an increasing amount
of attention because the nuclear field is maturing, in that nuclear facilities
have been operating for a number of years, and the number and complexity of
facilities that will require decommissioning is expected to increase in the
future. It is this third issue which is the subject of this document.

1.1 Purpose of EIS

The purpose of this environmental impact statement (EIS) is to assist the |
Nuclear Regulatory Commission (NRC) in developing policies and in promulgating ;

amended regulations with respect to the decommissioning of licensed nuclear
facilities. It is prepared pursuant to the requirements of the National
Environmental Policy Act (NEPA). The decommissioning of uranium mills and mill
tailings, (this includes all facilities associated with extracting uranium from
areas, such as in situs, heap leach, and milling facilities) low-level waste
burial facilities and high-level waste repositories has been treated in 10 CFR
Parts 40, 60 and 61. In addition, also excluded from this action are uranium
mines which come under the jurisdiction of the states and other Federal agencies.
The generic analyses of this EIS are applicable to specific facilities based on
the decommissioning information base studies which included sensitivity analyses
of such parameters as the size of the facility, contamination level, waste
disposal costs, labor costs, etc. (See References of Section 1) I

l

1.1.1 NEPA Requirements ;

Section 102(1) of the National Environmental Policy Act (42 U.S.C. 4321 et
seq.) requires that "the policies, regulations, and public laws of the United
States shall be interpreted and administered in accordance with the policies
set forth in this Act." Section 102(2)(C) requires all agencies of the Federal

1-1
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Government to "include in every recommendation or report on proposals for legis-
lation and other major Federal actions significantly affecting the quality of
the human environment, a detailed statement by the responsible official on:

(i) the environmental impact of the proposed action,

(ii) any adverse environmental effects which cannot be avoided should the
proposal be implemented,

(iii) alternatives to t,.e propored action,

(iv) the relationship between local short-term uses of man's environment
and the maintenance and enhancement of long-term productivity, and

(v) any irreversible and irretrievable commitments of resources which
would be involved in the proposed action should it be implemented."

1. 2 Organization of the EIS

The first three sections of this EIS contain material cornmon to all of the
facilities discussed in the statement. Regulatory matters are discussed in
Section 1. Section 2 discusses in a generic manner the following: nuclear
facilities; decommissioning alternatives; acceptable residual radioactivity
levels for permitting release of the site for unrestricted use; financial
assurance that sufficient funds are available for decommissioning; th2 manage-
ment of radioactive wastes; and safeguards. Facility sites (i.e., the affected
environment) are discussed generically in Section 3. Reactor facilities are
discussed in Sections 4 through 8. Fuel cycle facilities are discussed in Sec-
tions 9 through 13 and non-fuel-cycle facilities in Section 14. These sections
include descriptions of each facility, discussions of decommissioning alterna-
tives, and summaries of radiation exposures and decommissioning costs. Other
environmental consequences are also discussed. Regulatory policy considerations
are discussed in Section 15.

It is intended in this report to provide a document sufficient in detail to be
use/ul to the NRC in establishing policies and in promulgating amended regula-
tions, yet not so lengthy or detailed as to be overwhelming to the general
public and to others who have a valid interest in the subject. Detailed reports
have been prepared which constitute information bases on the technology, safety
and costs of decommissioning of the nuclear facilities discussed in this
report.1 10 These facilities are pressurized water reactors, boiling water
reactors, multiple reactor power stations, research and test reactors, fuel
reprocessing plants, small mixed oxide fuel fabrication plants, uranium
hexafluoride conversion plants, uranium fuel fabrication plants, independent
spent fuel storage installations, and non-fuelcycle materials facilities. Many
of those reports have been available for critical comment for some time, have
been found to be useful as a data base, and have been used in preparation of
decommissioning studies. The decommissioning of uranium mills and tailings
piles is discussed in a separate EIS.11 The decommissioning of low-level waste
burial facilities is also discussed in a separate EIS.i2

This EIS represents a compendium of what would otherwise have been many sepa-
rate EIS's on the nuclear facilities considered in this report. To make the

4
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report more useful to the user, the separate facility sections (Section 4
through 14) were kept as self-contained as possible, so that a user interested
in a particular facility type need primarily read only that section, as well as
the introduction, the section on generic issues and the section on policy.
Such an approach causes some unavoidable redundancy in presentation of informa-
tion contained in the various facility sections. In addition, an overview of
this report is presented to enable a user to gain a perspective of the objectives
and conclusions reached in this report.

1.3 Purpose of Decommissioning

The purpose of decommissioning nuclear facilities is to take the facility
safely from service and to reduce residual radioactivity to a level that per-
mits release of the property for unrestricted use and termination of license.
Alternative methods of accomplishing this purpose, and the environmental impacts
of each alternative are discussed in this EIS.

1. 4 Responsibility for Decommissioning

The responsibility for decommissioning a commercial nuclear facility belongs
to the licensee. Regulatory and policy guidance for decommissioning is the
responsibility of the NRC and is implemented either by the NRC or Agreement
State as applicable.

1.4.1 Existing Criteria and Regulations for Decommissioning

Statutory authority for the regulation of activities related to the commercial
nuclear fuel cycle is contained in the Atomic Energy Act of 1954 (42 U.S.C. 2011
et seq.) and the Energy Reorganization Act of 1974 (42 U.S.C. 5841 et seq.) and
in subsequent amendments. Pursuant to these acts, the NRC has promulgated
regulations which a., pear in Title 10 of the Code of Federal Regulations. The
NRC has also published Regulatory Guides for the purpose of assisting applicants
and licensees in carrying out their regulatory obligations. |

Present regulations specifically pertaining to decommissioning are contained
in 10 CFR Parts 40, 61, and 72 and in Section 50.33(f), Section 50.82, and
Appendix F of 10 CFR Part 50. General guidance is contained in NRC Regulatory
Guides 1.86 and 3.5 (Rev.1) and in NRC staff guiddines.

1.4.2 Current Rulemaking Activities

The NRC is currently developing an explicit overall policy for decommissioning
commercial nuclear facilities and amending its regulations in 10 CFR Chapter I
to include more specific decommissioning guidance for production and utiliza-
tion facility licensees and byproduct, source, and special nuclear mater'al
licensees ta On February 11, 1985, the NRC published a notice of propos
rulemaking on Decommissioning Criteria for Nuclear Facilities (50 FR 5600).
The proposed amendments covered a number of topics related to decommissioning
that would be applicable to 10 CFR Parts 30, 40, 50, 70, and 72 applicants and
licensees. These topics included decommissioning alternatives, planning,
assurance of funds for decommissioning, environmental review requirements, and
residual radioactivity.

I
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i

1. 5 History, Background, and Experience With Decommissioning

Facilities identified with the portion of the nuclear fuel cycle between mining
and reactor operation, uranium hexafluoride conversion plants and uranium fuel j
fabrication plants, call for relatively routine decommissioning procedures. i

These facilities usually contain low-level radioactivity which is well confined |
to the facility. Mixed oxide fuel fabrication plants involve plutonium and thus
call for special procedures. Pressurized water reactors, boiling water reactors,
fuel reprocessing plants, and spent fuel storage facilities contain high levels
of radioactivity that require special precautions and procedures. The differences
among research and test reactors that have a variety of functions and thet

: complexity of non-fuel cycle facilities that handle byproduct, source, or
special nuclear materials depend on the activities carried out and the materials i

handled. However, their problems in decommissioning these facilities are more i

from the great number and variety, than in any technical difficulties. t

Since 1960, five licensed power reactors, four demonstration reactors, six
' licensed test reactors, one licensed ship reactor, and 52 licensed research

reactors and critical facilities have been or are being decommissioned by the
methods discussed in this EIS. Forty-two research reactors and tritical facil-
ities have been dismantled. Only one power reactor, the Elk River demonstra-
tion reactor, has been completely dismantled. Three other demonstration power !

reactors of small size have been entombed. The decommissioning status of the
more important reactors is listed in Table 1.5-1. Some military reactors are i

included, while licensed research reactors and critical facilities have been
I omitted.

,

1 Decommissioning experience with some of the specific types of facilities is !

1 limited, but a broad base of experience with various facilities exists which {
is generally relevant to the decommissioning of any type of nuclear facility.
A sampling of non reactor facilities which have been decommissioned is pre--

,

sented in Table 1.5-2. t
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Table 1.5-2 Nonreactor nuclear facility' decommissioning information

I Year Type of
'

Facility Location Decommissioned Decommissioning

Polonium-210 Miamisburg, Ohio 1950 Partial disman-
Facilities (Units tiement; decon--

| III & IV) taminated to un-
J restricted re- i

lease levels
j

,

Cave Facility Miamisburg, Ohio 1967 Partial entomb-
(Radium-226 ment, remainder
and Actinium- decontaminated i

J- 227 Processing to unrestricted :

Facility) release levels !
>

i SM Facility (Space Miamisburg, Ohio 1972 Decontaminated
'

Programs Pluto- and placed in
nium-238 passive safe
Facility) storage (moth-

balled) await- i
ing final dis- !

i position by 00E ,

i Plutonium Filter Los Alamos, NM 1973 Dismantled
: Facility I

(Building 12) (
Laboratory for Richland, WA 1974 Otsmantled -,

Plutonium
i Criticality
! Studies (P-11)

l Plutonium Physics Los Alamos, NM 1975 Dismantled
Study Building'

No 21,

j

1

i

i

!

|
4

!
1
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!
2 GENERIC NUCLEAR FACILITY DECOMMISSIONING CONSIDERATIONS

In this section consideration is given to generic items required for implement-
ing a decommissioning program for the facilities considered in this EIS.
First, for an overview, a brief discussion is presented of the nuclear fuel
cycle for light-water-reactors. Research and test reactors and non-fuel-cycle '

nuclear facilities are also briefly discussed. Consideration is then given to:
j

(1) decommissioning alternatives and their advantages and disadvantages,

(2) acceptable residual radioactivity levels for permitting release of a decom-
missioned nuclear facility for unrestricted access,

(3) assurance that funds to pay for decommissioning will be available,

(4) waste management for radioactive waste needing to be disposed of during
nuclear facility decommissioning, and

(5) safeguarding requirements during decommissioning.

2.1 Nuclear Facilities Operational Oescription

2.1.1 The Nuclear Fuel Cycle

A nuclear power plant is a facility designed to generate electricity by utiliz-
ing the heat produced by controlled nuclear fission of uranium and plutonium.
This is the desired production step in the fuel cycle. It is preceded by
several steps in the fuel cycle in which uranium ore is processed into fuel
elements, and is followed by several steps in which fuel removed from tt,e
reactor is stored and then either reprocessed to recover usable fuel or disposed
of in some manner. The basic steps in the nuclear fuel cycle are shown in4

Figure 2.1-1. Each box in the diagram represents a separate facility and each
arrow represents the transportation of the product between facilities. Spent
fuel is being stored at the reactor sites pending eventual disposal at spent
fuel storage facilities or high-level waste repositories.

|'

l
The steps in Figure 2.1-1 for the typical fuel cycle for power plants are3

'

described more fully below.
IMilling +

| The uranium ores that are mined and milled in the United States are sedimen-
| tary deposits in which the uranium occurs as a coating on sand grains. Small ;

quantities of radium and thorium are also found in the ore. The uranium con- ;tent is only about 1 to 3 kg per tonne (2 to 6 lb per ton). The milling pro- {
1 cess dissolves the uranium and separates it from the sand. This involves I

crushing and grinding the ore, dissolving the uranium by acid or alkaline '

~
leach, and precipitating a semi-refined product, called yellowcake. The tail-,

ings from this process are mostly sand, but they also include the original
quantities of radium, thorium, and othqr decay products that do not extract

2-1
1

|

I
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Figure 2.1-1 Diagram of the steps in the nuclear fuel cycle
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with the uranium. The tailings are carried as a slurry to impoundment areas
where the water is allowed to evaporate. The tailings are then stabilized to
reduce future potential contamination problems. |

| |
: Conversion t

j i

j The yellowcake is shipped to a conversion plant where it is converted to UFs
' by one of two processes. One is the "dry" or hydrofluor process in which the ;

1 yellowcake goes through a series of reduction, hydrofluorination, and fluorina- j
i tion steps in fluidized bed reactors. The other is a "wet" process in which .

| the yellowcake is first processed to produce a high purity uranium dioxide [
feed that undergoes reduction, hydrofluorination, and fluorination.

!

j Enrichment
'

1

The UFs produced by the conversion process contains about 0.7% 2ssU, which ii

i must be increased to 2 to 4% prior to fabrication into LWR fuel assemblics. !
i Enrichment is accomplished by a gaseous diffusion process in which 23sUFs mole- !

cules pass more readily through a porous membrane than do assVFo molecules,q

1 thus producing a product stream that is enriched in 2ssVFs. This process is !
i repeated through many such stages until the desired degree of enrichment is j

] attained. The enriched UFs is then shipped to a fuel fabrication plant.
|

f| Fuel Fabrication

I In the preparation of LWR fuel, the enriched UFs first undergoes chemical !
j treatment to convert it to 00g. The 002 is mechanically and thermally treated i

3 to produce high-density ceramic fuel pellets that are placed in metal fuel I

tubes. These tubes or rods are then clustered into fuel assemblies for .

,

) reactor cores. !

Reactors
!

A light water reactor (LWR) as used in a power plant utilizes the heat pro- !
duced by controlled nuclear fission within the fuel assemblies in the reactor I,

; core to heat water and generate steam which drives a turbine generator. There |
are two basic LWR types: the pressurized water reactor (PWR) and the boiling i

i

! water reactor (BWR). In a PWR the water in the reactor core is kept under !
| pressure to allow heat build-up without boiling. This heated water is circu- !

lated through a heat exchanger where water in a second circulating system is !
-

converted to steam to drive the turbines. In a BWR the water in the reactor !core is allowed to boil, directly producing the steam to drive the turbines. |

Spent Fuel Storage Facilities I,

i !

i The partially depleted LWR spent fuel assemblies are removed from the
i reactor and stored in spent fuel pools at the reactor for a minimum of 90 days.
j This cooling period allows the short-lived radionuclides to decay and reduce
j the radioactivity and thermal heat emission of the fuel assemblies. '

i

; Spent fuel is currently being stored at reactor spent fuel pools for extended
time periods as plans for further disposition of the spent fuel ar6 being;

j developed. Storage of spent fuel at away-from-reactor independent spent fuel
| storage installations (15FSI) is being considered as an interim measure. One
I
1

| 2-3
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i !

ISFSI design is similar to that of the reactor storage pools except that the
storage capacity is significantly greater. An alternative ISFSI design is to ,

store the spent fuel in a dry storage environment such as un air-cooled vault. !

!

.

Fuel Reprocessing |
'

i

| LWR spent fuel assemblies can be chemically reprocessed to separate the remain- .

j ing uranium and the generated plutonium from the radioactive wastes produced
during reactor operation. The chemical separation is accomplished by chopping ;,

the fuel rods into short sections, dissolving the psliets with nitric acid, !i

extracting uranium and plutonium nitrates from the fission products, and then !

j separating the uranium from the plutonium. The uranyl nitrate is converted to |
ufo and the plutonium nitrate is oxidized to plutonium dioxide. Both can then *

,

be inserted into the fuel cycle for reuse. At the present time no commerciali

j spent fuel is being reprocessed in the United States.

! Mixed Oxide Fuel Fabrication
!,

A mixed oxide fuel fabrication plant produces fuel elements that contain a mix- |
j ture of UO and Pu0 . For example, 0022 2 and Pu02 powders are mixed and the i

mixture is formed into pellets by rnechanical and thermal treatment. These pel-
lets are sealed in metal cladding to form fuel elements. Only small mixed >

| oxide plants - ':urrently in use commercially and are used to fabricate |

] experimental fue. Alements. [

Low-level Waste Burit cacilities
t i

Low-level radioactive was'..< ..un do not contain transuranic elements above |

,
certain concentrations are disposed of in shallow-land burial fac'slities. I
These kinds of materials may be generated at reactors or at any of the facili- |

'

ties where fuel is processed, and consist of contaminatJd trash, filters, anc:2

1 equipment. Tnese wastes are placed in boxes or drums to facilitate handling
| and are buried at sites that are monitored and are restricted from public access.

High-level Waste Repositories f

High-level wastes are either intact fuel assemblies that are being discarded
af ter serving their useful life in a reactor core (spent fuel) or certain fission i

.1 product and actinide wastes generated during fuel reprocessing. High-level waste
burial at deep geologic repositories is currently under consideration. There

'

are currently no facilities of this type.

| 2.1.2 Research and Test Reactors
a

j A research reactor is defined in 10 CFR 170.3(h) as a nuclear reactor licensed
i for operation at a thermal power level of 10 megawatts or less, and which is
i not a testing facility. A testing facility (i.e., a test reactor) is defined
! in 10 CFR 50.2 as a nuclear reactor licensed for operation at: (1) a thermal
! power level in excess of 10 megawatts, or (2) a thermal power level in excess of
'

I megawatt if the reactor is to contain: a circulating loop through the core
! in which the applicant proposes to conduct fuel experiments, or a liquid fuel
| loading, or an experimental facility in the core in excess of 16 square inches
j in cross-section. There are 84 nonpower research and test (R&T) reactors in

the U.S. that are licensed by the NRC, Of these 76 are research reactors, and-

|
i

| 2-4
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,

8 are test reactors. The level of activity of these facilities ranges from no
longer operational, to occasional use, to intermittent use, to steady and scheduled

.

use. |

2.1.3 Non-Fuel-Cycle Nuclear Facilities

Non-fuel-cycle facilities are those facilities which handle by product, source
and/or special nuclear materials, but which are not involved in the production
of power as outlined in Figure 2.1-1. Non-fuel-cycle facilities must be licensed
by the NRC. Precise definitions and licensing requirements for the materials
listed above are published in 10 CFR Parts 30, 40, and 70, respectively. Broadly
speaking, source materials consist of uranium and thorium, special nuclear |
materials consist of plutonium or enriched uranium, and byproduct materials '

consist of materials made radioactive by special nuclear material. These facil- ;

ities include a wide range of applications in industry, medicine and research ,

such as manufacture of packaged products containing small sealed sources and of '

radiochemicals, research and development institutions, and prucessors of ores ,

in which the tailings contain licensable quantities of radionuclides. !

.

2.2 Facilities Considered in EIS
'

The facilities considered in this EIS are: (1) pressurized water reactors,
(2) boiling water reactors (3) multiple reactor stations, (4) research and
test reactors, (5) fuel reprocessing plants, (6) small mixed oxide fuel
fabrication plants, (7) uranium hexafluoride conversion plants, 8) uranium fuel
fabrication plants, (9) independent spent fuel storage installations, and
(10) non-fuel-cycle nuclear facilities. The facilities not con 5idered include
uranium mills and mill tailings, low-level waste burial facilities and high-
level waste repositories because they are covered by separate ruleiaaking; and
uranium mines and the existing government owned uranium enrichment plants
because they are not under NRC jurisdiction.

2.3 Definition of Decommissioning

! Decommissioning means to remove a nuclear facility safely from service and to
reduce residual radioactivity to a level that permits release of the property

. for unrestricted use and termination of the license. Decommissioning activities'

do not include the removal and disposal of spent fuel which is considered to be
an operational activity or the removal and disposal of nonradioactive structures
and materials beyond that necessary to terminate the NRC license. Disposal of
nonradioactive hazardous waste not necessary for NRC license termination is not
covered in detail by this EIS but would be treated by other agencies having
responsibility over these wastes as appropriate.

2.4 Decommissioning Alternatives
,

i

| Once a nuclear facility has reached the end of its useful life, it must be
decommissioned according to the definition contained in Section 2.3. Several
alternatives are possible, although not all may be satisfactory for all nuclear
facilities. These alternatives are: no action, DECON, SAFSTOR, and ENTOMB.
The terms DECON, SAFSTOR, and ENTOMB are relatively new in use. In the past,
the nomenclature for describing these alternatives has not been consistent.
Different documents have often used different terminology when referring to the
same decommissioning alternative, thus causing some cenfusion. In the interest

.
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i

of ending the confusion, this section lists the following definitions of the
major decommissioning alternatives and the following pseudoacronyms to clearly
delineate each alternative:

DECON is the alternative in which the equipment, structures, and portions of
the facility and site containing radioactive contaminants are removed or decon-
taminated to a level that permits the property to be released for unrestricted
use shortly af ter cessation of operations. i

SAFSTOR is the alternative in which the nuclear facility is placed and maintained ,

in a condition that allows the nuclear facility to be safely stored and subse- I

quently decontaminated (deferred decontamination) to levels that permit release
for unrestricted use.

ENTOMB is the alternative in which radioactive contaminants are encased in a
structurally long-lived material, such as concrete; the entombed structure is
appropriately maintained and continued surveillance is carried out until the
radioactivity decays to a level permitting release of the property for unre-

' stricted use.

Table 2.4-1 presents a summary of the various activities that will be in effect
;during DECON, SAFSTOR and ENTOMB.

Conversion to a new or modified use is also considered. Conversion, however,
is not considered to be a decommissioning alternative whether the new use
involves radioactivity or not. If the intended new use involved radioactive

,

material and, thus was under NRC licensing authority, an application for
license renewal or amendment or for a new license would be submitted and
reviewed according to appropriate existing regulations. If the intended new<

use does not involve radioactive materials, i.e., unrestricted public use, then
such new use would be contingent on prior decommissioning and termination of
license. As such, it would have to use one of the decommissioning alternatives :

indicated above, namely DECON, SAFSTOR, or ENTOMB. In this case, the new use
except as it affects the decommissioning alternative chosen. For these reasons,
conversion to a new or modified facility is not considered further in this EIS.

,

i

2.4.1 No action

The objective of decornmissioning is to restore a radioactive facility to a
condition such that there is no unreasonable r hk from the decommissioned
facility to the public health and safety. In order to ensure that at the end
of its life the risk from a facility is within acceptable bounds, some action
is required, even if it is as minimal as making a terminal radiation survey to
verify the radioactivity levels and notifying the NRC of the results of the
survey. Thus, independent of the type of facility and its level of contami-4

' nation, No Action, implying that a licensee would simply abandon or leave a
j facility after ceasing operations, is not a viable decommissioning alternative.
; Therefore, because no action is not considered viable for any facility discussed
j in this EIS, this alternative is not considered further in this report.

I 2.4.2 DECON

i DECON is the alternative in which the equipment, structures, and portions of
a facility and site contafling radioactive contaminants are removed or

| 2-6
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i

; Table 2.4-1 Summary of the elements of the decommissioning alternatives

Elements (a) Facility Status Comments, Facility / Site Use

Decontamination [to Equipment - removed if radioactive Facility - Unrestricted use reaching
| _ levels permitting Continuing Care Staff - none permissible levels

uarestricted use Security - none Site - Unrestricted use after
of the facility] Environmental Monitoring - none reaching permissible levels

Radioactivity - removed
Surveillance none
Structures - removal optional

i

: Safe Storage
| Custodial Equipment some operating Safe storage alone is not an
} (Laya,ay) Continuing Care Staff - some required acceptable decommissioning mode;
| Security - continuous it must be followed by decon-

Environmental Monitoring - continuous tamination to unrestricted use.
; y Radioactivity - confined
i, 9 Surveillance continuous Facility - Nuclear Only

Structures - intact Site - Nuclear Only'

' Passive Equipment none operating Facility - Nuclear Only
Continuing Care Staff optional (onsite) - Site - Conditional Non nuclear

routine inspections,

i Security - remote alarms
j Environmental Monitoring - routine periodic

Radioactivity - immobilized /sometimes sealedd

Surveillance periodic
; Structures - intact

i

|
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Table 2.4-1 (Continued)
i

| Elements (a) facility Status Comments, Facility / Site Use

Hardened Equipment - none operating Facility - Conditional Non-nuclear
Continuing Care Staff - none on site Site - Conditional Non-nuclear
Security - hardened barriers, feccing and

posting
Environmental Monitoring - infrequent
Radioactivity - hardened sealing
Surveillance - infrequent
Structures partial removal optional

Entombment Equipment - some removed, the rest encased in Facility - Unusable for an extended
concrete time period

| Site - unrestricted Site - Unrestricted use
| Continuing Care Staff - none

Security - hardened barriers'

r.
* Environmental Monitoring - infrequentco

Radioactivity - encased in concrete
| Surveillance - infrequent

Structures - intact
1

' Elements are the specific activities involved in each of the decommissioning alternatives, e.g., SAFSTOR is made
up of the following elements: preparation for safe storage, safe storage and decontaminaticn.

1
!

|
|

|
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decontaminated to a level that permits the property to be released for unre-
stricted use shortly after cessation of operations. DECON is the only one of
the decommissioning alternatives presented here which leads to terneination of
the facility license and release of the facility and site for unrestricted use
shortly af ter cessation of facility operations. DECON is estimated to take
from fairly short time periods for small facilities to up te approximately 6
years for a large LWR.

Because all of the DECON work is completed within a few months or years following
shutdown, personnel radiation exposures are generally higher than for other
decommissioning alternatives which spread the decommissioning work over longer
time periods thus allowing for radioactive decay. Similarly, larger commitments
of money and waste disposal site space are also required fer DECON in a relatively
short time frame compared to the other alternatives.

Thus, the primary advantage of DECON, which is terminating the facility license |
and making the facility and site available for some other Leneficial use, is i

accomplished at the expense of larger initial commitments of money, personnel '

radiation exposure, and waste disposal site space than for the other alter-
natives. Other advantages of DECON include the availability of a work force
highly knowledgeable about the facility and the elimination of the need for
long-term security, maintenance and surveillance of the facility which would be
required for the other decommissioning alternatives.

In DECON, nonradioactive equipment and structures need not be torn down or
removed as part of a decontamination procedure for termination of the NRC
license and release for unrestricted use. Once the radioactive fu ility

,

structures are decontaminated to radioactivity levels permitting w .stricted !

use of the facility, they may either be put to some other use or demolished at
the owner's option.

2.4.3 SAFSTOR

SASTOR is the alternative in which the nuclear facility is placed (preparation
for safe storage) and maintained in a condition that allows the nuclear facility ;

to be safely stored (safe st vage) and subsequently decontaminated to levels !

that permit release for unre.cricted use (deferred contamination). SAFSTOR ;

consists of a short period of nruparation for safe storage (up to 2 years after
.

final reactor shutdown), a variable safe storage period of continuing care '

consisting of security, surveillance, and maintenance (up to 60 years after
tfinal shutdown depending on the type of facility), and including a short period i

of deferred decontamination. Several subcategories of SAFSTOR are possible:

1. Custodial SAFSTOR requires a minimum cleanup and decontamination effort I
initially, followed by a period of cor.tinuing care with the active protec-

>tion systems (principally the ventilation system) kept in service through- '

out the storage period. Full-time onsite surveillance by operating and
security forces is required to carry out radiation monitoring, to maintair.
the equipment, and to prevent accidental or deliberate Ntrusion into the
facility and the subsequent exposure to radiation or the dispersal of
radioactivity beyond the confines of the facility.

2. Passive SAFSTOR requires a more comprehensive cleanup i.nd decontamina-
tion effort initially, sufficient to permit deactivation of the active

2-9

._ - __ . ._ -



. _ .

protective (ventilation) system during the continuing care period. The
structures are strongly secured and electronic surveillance is provided to
detect accidental or deliberate intrusion. Periodic monitoring and main-
tenance of the integrity of the structures is required.

3. Hardened SAFSTOR requires compr C nsive cleanup and decontamination and
the' construction of barriers ar and areas containing significant quantities
of radioactivity. These barriers are of sufficient strength to maKe acci-
dental intrusion impossible and deliberate intrusion extremely difficult.
Surveillance requir9.ments are limited to detection of attack upon the
barriers, to maintenance of the integrity of the structures, and to
infrequent monitoring.

;

All categories of safe storage reaire some positivc action at the conclusion
of the period of continuing care to release the property for unrestricted use
and terminate the license for radioactive materials. Depending on the nature
of the nuclear facility and its operating history, tne necessary action can
range from a radiation survey that shows that the radioactivity has decayed and
the property is releasable, to dismantlement and remaval of residual radio-
active materials. These latter actions, whatever their scale, are genericsily
identified as deferred decontamination.

SAFSTOR is used as a means to satisfy the requirements for protection of the
public while minimizing the initial commitments of time, money, occupational
radiation exposure, and waste disposal space. In avdition, SAFSTOR may have
some advantage where there are other operational nuclear facilities at the same
site, and may also become necessary in other situations if there is a shortage
of radioactive waste disposal space offsite. Modifications to the facilities,

are limited to those which ensure the security of the buildings against intrudera,
i and to those required to ensure containment of radioactive or toxic material. .

It is not intended that the facilities will ever be reactivated. In highly
contaminated facilities and/or facilities with large amounts of activation pro-

i ducts, there is the potential for incurring larger occupational radiation expo-
sures if complete decontamination is performed immediately af ter shutdown (DECON).
However, as a result of radioactive decay of this contamination, reductions in :personnel exposure and simplifications in the complexity of operations can be;

act.ieved by deferring major decontamination efforts for a number of years. Also, 7

because many of the contamination and activation products present in the4

facility will have decayed to background levels after a lengthy storage period,
"

the volume of material that must be packaged for disposal will be reduced.

The reduced initial etfort (and cost) of the preparation of safe storage is
j tempered somewhat by the need for continuing surveillance and physical security *
'

to ensure the protection of the public. Electronic surveillance devices, which
are p.'esently available, could be in service fulltime, with offshif t readouts
in a local law enforcement office or private security agency. These devices
which monitor for intruders, increases in radiation levels, and detection of

i fires will require periodic checks and maintenance.
,

Maintenance of the facility's structures and an ongoing program of environmen-
tal surveillance are elso necessary. The duration of the storage and surveil-
lance and dismantlement period can vary from a f u years to up to 60 years
depending on the type of facility. If SAFSTOR is used, the decision cn the'

length of the safe storage period will be made by the facility owner, with the
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'

aoproval of the NRC, based on consideration of factors including desirability of
terminating the license, radiation dose and waste volume reductions, availability<

,

of waste disposal capacity, and other site specific factors affecting safety,
such as presence of other nuclear facilities at the site. Similarly, the ;

decision on the extent of decontamination during the period of preparation for '

safe storage, and the resultant subcategory of SAFSTOR to be used, depends upon
safety considerations and the planned length of the storage and surveillance,

period. If for example, 80Co is the controlling source of occupational exposure,;
' a chemical dicontamination campaign achieving a decontamination factor (DF) of

10 (i.e., radioactivity levels reduced to 1/10 of original) will result in :
approximately the same dose reduction as a decay period of 17 years. !

At the end of the period of safe storage, several things will remain to be donea

before the facility can be released for unrestricted use. In most cases, radio- i
a

activity in some areas within the facility will be significantly above levels '

acccptable for unrestricted release of t6 facility, necessitating the removal, ;

packaging and disposal of selected materues at a regulated disposal site. If i
the safe storage period is sufficiently long, radioactive materials in the

;,

facility may have decayed to levels low enough to permit the facility to be
,

released for unrestricted use without additional decontamination. This would i

) not apply in the case of a reactor, if the reactor had been operated long enough
.

to produce significant arounts of the long-lived isotopes 58 Ni and 84Nb. '

': Deferred decontamination, even for a major facility such as a LWR, is a |
relatively straight-forward disassembly job complicated by whatever radio- '

i activity remains. Removal and transport of the materials containing the radio- f

| activity to a disposal site are the principal tasks that must be completed, f

Further action following termination of the NRC license and release for unre- |
! stricted use, such as disassembly of the various non-radioactive systems and

ij use or demolition of the buildings, would be at the owner's discretion.
|l

,' A disadvantage of SAFSTOR is the potential lack of personnel familiar with the [facility at the time of deferred decontamination. More time and training would
'

be needed. One potential solution to this problem would be the establishment,

;
! of companies specializing in the decommissioning of nuclear reactor power

.

station and other nuclear facilities. Other disadvantages include the fact |
; tha,t tta site is tied up in a non-useful purpose for extended time period, j

recylatory uncertainties in tha future, and the continuing need for maintenance, '

security and surveillance.
!

] 2.4.4 ENTOMB |

l ENTOMB is the alternative in which radioactive contaminants are encased in a
4 structurally long-lived material, such as concrete; the entombed structure is
3 appropriately maintained and continued surveillance is carried out until the

radioactivity decays to a level permitting release of the property for1

? unrestricted use. ENTOMB is intended for use where the residual radioactivity
! will decay to levels permitting unrestricted release of the facility within
4 reasonable time periods (i.e., within the time period of continued structural
I

I
integrity of the entombing structure as well as confidence in the reliability
of continued radioactivity containment and access restriction, perhaps the

] order of 100 years). However, a few radioactive isotopes found in fuel
reprocessing plants, nuclear reactors, fuel storage facilities, and mixed oxide,

facilities have half-lives in excess of 100 years and the radioactivity will
.
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not decay to levels permitting release of the facilities for unrestricted use
within the foreseeable lifetime of any man-made structure. Thus, the basici

requirement of continued structural integrity of the entombment cannot be en-
sured for these facilities, and ENTOMB would not be a viable alternative in
these circumstances. On the other hand, if the entombing structure can be
expected to last many half-lives of the most objectionable long-lived isotope, i

ther. ENTOMB becomes a viable alternative because of the reduced occupational '

and public exposure to radiation. However, even in these circumstances, one of
the difficulties with ENTOMB for any complex structure such as a reacsor is

: that the radioactive materials remaining in the entombed structure would need
to be characterized well 6nough to be sure that they will have decayed toi

acceptable levels at the end of the surveillance perioJ. If this cannot be'

done adequately, deferred decontamination would become necessary, which would'

make ENTOMB more difficult and costly than DECON or SAFSTOR. Some method would
1 have to be provided to demonstrate that the entombed radioactivity will decay

to levels permitting release of the property for unrestricted use within the"

order of 100 years, which would be difficult. ENTOMB does, of course, contri-
bute to the problems associated with increased numbers of sites dedicated for

,

j very long periods to the containment of radioactive materials.
J

2.5 Residual Radioactivity Levels for Unrestricted Use of a Facility j

Decommissioning requires reduction of the radioactivity remaining in the facil-
ity to residual levels that permit release of the facility for unrestricted use4

"

and NRC license termination, i

i The Commission is participating in an EPA organized interagency working group
! which is developirg Federal guidance on acceptable residual radioactivity levels
' for unrestricted use. Proposed Federal guidance is anticipated to be published

by EPA. NRC is planning to implement this guidance through rulemaking as soon j
,

: as possible. The selection of an acceptable level is outside the scope of
4 rulemaking supported by this EIS. Currently, criteria for residual contamina-

tion levels do exist and research and test reactors are being decom.nissioned
using present guidance contained in Regulatory Guide 1.865 for surface con-

1 tamination plus 5 pr/hr above background as measured at 1 meter direct radia- ,

' tion. The NRC provided such criteria in letters to Stanford University, dated !
3/17/81 and 4/21/82 providing "Radiation criteria for release of the dismantled

I Stanford Research Reactor to unrestricted access." The t.ost estimate for
,

i decommissioning can be based on current criteria an;.' guidance regarding residual
radicactivity levels for unrestricted use. The information in the studies by
Battelle Northwest Laboratory and Oak Ridge National Laboratory on decommission-; ,

ing have indicated that in any reasonable range of residual radioactivity limits, j
the cost of decommissioning is relatively insensitive to the radioactivity level

! and use of cost data based on current criteria should provide a reasonable
estimate.

For example, in ORNL studies 2 for a PWR, certification surveys at realistict
1 dose values 10 and 25 mrem / year were considered. It was indicated that a survey

for the 10 mrem / year value was considered to be well within technical capability
and could be done for a cost of approximately $250,000 (i.e., less than about

j 0.6% of estimated PWR decommissioning costs); and a survey for the 25 mrem / year
value is estimated to cost not much less than that for 10 mrem / year (about'

; $225,000).
1
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;

There should be no significant additional decontamination effort required as a
result of the termination survey, perhaps only cleanup of a few hot spots
indicated by the survey. This is because the extensive efforts required to de-
contaminate the highly contaminated facility to low radioactivity level will
result in residual radioactivity levels well below the limits which permit unre-
stricted release of the facility. It is also the case because spot surveys will !

be carried out periodically during the decommissioning period so that at the
time of the termination survey the licensee is confident that decontamination ,

I efforts have achieved the acceptable residual radioactivity levels in most
-

instances. Thus, because there should not be significant additional decontami- ;

! nation necessary af ter completion of the termination survey, the major cost and
! effort expected for verifying the required residual radioactivity levels for
' unrestricted facility use should come from the certification survey. As indi-

cated above for the PWR example, these survey costs are expected to be a small
fraction of the total decommissioning cost, and thus the effort to certify that ,

the facility is available for unrestricted use should not add significantly toJ

the overall decommissioning cost.
:

In addition, cost-benefit considerations are involved in the evaluation of the
extent of facility decontamination necessary to reduce radioactive contamina-
tion to levels considered acceptable for releasing the facility for unrestricted1

use. As is discussed by PNL in NUREG/CR-0130,a and in NUREG/CR-0278,4 and as ,

| is also inherent in the reports prepared by PNL for the other nuclear facilities
! discussed in this EIS, the cost of decontamination of a facility and thus its

decommissioning cost, is essentially independent of the level to which it must,

be decontaminated as long as that level is in the range of 10 to 25 mrem /yr to' an exposed individual. This is because, as indicated above, it is expected
that the extensive efforts required to decontaminate the highly contaminated
facility to low radioactivity levels will result in residual radioactivity level
w111 below the limits to permit release of the facility for unrestricted use,
An additional cost onnefit consideration relates to decontamination of rooms

,

| which are mildly cu.taminated with radioactivity. Most rooms should not be
; mildly contaminated with radioactivity in excess of levels which are acceptable

for unrestricted facility use since it is assumed that good housekeeping and
| ALARA practices will be used during facility operations to control the spread
j of contamination. In areas where there is mild contamination, techniques such
; as having previously painted surfaces should make decontamination easier and
i less costly. A source of data for the evaluation of cost for decontamination i

1 of mildly contaminated rooms is in NUREG/CR-17548 which evaluates decontamina-
! tion of a number of specific components. As an example, for a hot cell contami- i
a

nated with Cs-137, the manpower needed for decontamination would be approximately
5 man-days and the associ:ted cr ts would be approximately $5,000. Costs for |

;

decontamination of other specific components would be about the same order.4

These costs for decontamination of specific mildly contaminated components are
small in comparison to the overall decommissioning costs. Therefore, based on,

i the above discussions, while cost-benefit is a consideration, it is not expected
to have a major impact on the GEIS results concerning reactor or most nonreactor,

j decommissionings.
1

Even in situations where the residual radioactivity level might have an effect,

) on decommissioning cost, by use of update provision in the rulemaking it is
expected that the de:ommissioning fund available at the end of facility life

! will approximate closely the actual cost of decommissioning.

:

|
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It is imperative that these decommissioning rule amendments in 10 CFR Parts 30,
40, 50, 70, and 72 be issued at this time because it is important to esta'elish
financial assurance provisions, as well as other decommissioning planninj pro-
visions, as soon as possible so that funds will be available to carry cat
decommissioning in a manner which protects public health and safety. Based on
this need for the decommissioning rule and provisions currently existing and '

those contained in the rule amendments, the Commission believes that the rule
can and should be issued now.

| 2.6 Financial Assurance

The primary objective of the NRC with respect to decommissioning is ta protect
the health and safety of the public. An important aspect of this objective is
to have reasonable assurance that, at the time of termination of facility oper-
ations, adequate funds are available to decommission the facility in a safe and
timely manner resulting in its release for unrestricted use, and that lack of
funds does not result in delays in decommissioning that may cause potential
health and safety problems for the public. The need to provide this assurance
arises from the fact that there are uncertainties concerning the availability
of funds at the time of decommissioning. The nuclear facility licensee has the
responsibility for completing decommissioning in a manner which protects public ,

health and safety. Satisfaction of this objective requires that the licensee
provide reasonable assurance that adequate funds for performing decommissioning<

,will be available at the cessation of facility operation. >

2.6.1 Present Regulatory Guidance

Present regulatory requirements concerning the degree of financial assurance ,

required of a licensee are not specific enough. 10 CFR 50.33(f) requires that, !

except for an electric utility applicant for a license to operate a utilization
facility, an applicant for a production or utilization facility operating
license demonstrate financial capability both to operate the facility and to

. shu+,it down and maintain it safely. 10 CFR 50, Appendix F, requires the I

j applicant for a fuel reprocessing plant operating license to demonstrate his '

financial qualifications "to provide for removal and disposal of radioactive
wastes during operation and upon decommissioning." 10 CFR 72 requires an appli- :

). cant for a license for an independent spent fuel storage instailation to provide
j information on funding for decommissioning. These regulations do not contain 1
~

sufficient criteria for assuring funds for decommissioning the facilities covered
by this EIS.

2.6.2 Implementation of Financial Assurance Requirements

In providing reasonable assurance that funds will be available for decommis-
sioning, there are several possible financing mechanisms, outlined below, which
are available to applicants and licensees. The many different types of nuclear
facilities present a wide diversity in the cost of decommissioning, in the risk
that decommissioning funds might be unavailable, and in the licensees' finan-' cial situations. This diversity necessitates that the NRC allow latitude in

|the implementation of these financing mechanisms. For example, the situation ;for a large power reactor can be significantly different from that for a smalla

research or testing facility or for a materials license. Generally, for a power
| reactor, state utility commissions regulate retail rates and the Federal Energy
| Regulatory Commission regulates wholesale rates, permitting utilities to
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recover the cost of providing electricity from their customers. The decommis-
sioning costs are higher than for small facilities, and the licensees are
required by 50 CFR 10.54(w) to carry substantici levels of insurance for post- '

accident decontamination and cleanup. This is significantly different than the
situation for a small non-fuel-cycle facility which is not rate regulated and
has low decommissioning costs.

In analyzing funding methods, the NRC has developed the following major
classification of funding alternatives.

(1) Prepayment - The deposit prior to the start of operation into an account
segregated from licensee assets and outside the licensee's administrative
control of cash or liquid assets such that the amount of funds would be
sufficie t to pay decommissioning costs. Prepayment could be in the form

;

of a trutt, escrow account, government fund, certificate of deposit, or
deposit o ' government securities.

<

(2) Surety bonds, letters of credit, lines of credit, insurance, or other
guarantee methods - These mechanisms guarantee that the decommissioning
costs will be 5. aid should the licensee default. The licensee still must
provide funding for decommisr.ioning through some other method. It appears
questionable that surety methods of the size necessary and for the time
involved with power reactors will be available. However, they appear to '

,

be available for facilities that involve smaller costs and periods. The
,

l contractual arrangement guaranteeing the surety methods, insurance, or .

'

guarantee must include provisions for insuring that these methods will in'

fact result in funds being available for decommissioning. It should be
! kept in mind that sureties would only be called if at the time of cessa-

tion of facility operation or impending discontinuance of surety by the
guarantor, licensee decommissioning funds were inadequate or unavailable.

(3) External sinking funds - A fund established and maintained by setting funds
aside periodically in an account segregated from licensee assets and out-

|

,

!
side the licensee's administrative control in which the total amount of :

funds would be sufficient to pay decommissioning costs at the time termina-j '

j tion of operation is expected. An external sinking fund could be in the
form of a trust, escrow account, government fund, certificate of deposit,

'

or deposit of government securities. The weakness of the sinking fund
i approach is that in the event of premature closure of a facility the

decommissioning fund would t,e insuf ficient. Therefore, the sinking fund
would have to be supplemented by insurance or surety bonds, or letters or

1 lines of credit or other guarantee methods of item (2).
;

(4) Internal reserve or unsegregated sinking fund - A fund established and,

I maintained by the periodic deposit or crediting of a prescribed amount into
an account or reserve which is not segregated from licensee assets and is;

within the licensee's adr.inistrative control in which the total amount of
'

the periodic deposits or funds reserved plus accumulated earnings would be
sufficient to pay for decommissioning at the time termination of operation'

is expected. In this mechanism, the funds are not segregated from the
| utility's assets, rather they may be invested in utility assets and, at'

the end of facility life, internal funds are used to pay for decommission-
j ing by, for example, issuance of bonds against licensee assets and the funds

raised are used to pay for decommissioning. An internal reserve may also
;
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be in the form of an internal sinking fund which is similar to an external
sinking fund except that the fund is held and invested by the licensee.
Such a mechanism is generally considered to be less expensive in terms of
net present value than the options listed above, although, as discussed
Lelow, whichever funding mechanism is used should not have a significant
impact on the revenue requirements. The problem with the internal or
unsegregated funding method is the lesser level of assurance that funds
will be available to pay for decommissioning than the other mechanisms
because this method depends on financing internal to the licensee, and
therefore, is vulnerable to events that undermine the financial solvency
of a utility.

The NRC has considered the use of all of these methods, and in particular
internal reserve, in several docu.nents. These include NUREG-0584, Revs.1-3'

"Assuring the Availability of Funds for Decommissioning Nuclear Facilities,"Yt

NUREG/CR-1481, "Financing Strategies for Nuclear Power Plant Decommissioning."ai

and NUREG/CR-3899, "Utility Financial Stability and the Availability of Funcs
for Decommissioning"S. In addition, the Commission held a meeting soliciting

;

public and industry views of decommissioning on September 10, 1984 and the NRC
staff has reviewed comments in the area of financial assurance submitted ona

NUREG-0586, "Draft Generic Environmental Impact Statement on Decommissioning-

Nuclear Facilities" and submitted in response to the proposed ru.e on decom-'

missioning (50 FR 5600)10 |

These reports and meetings and public comments considered several factors
regarding availability of funds for public utilities in the United States. One j
factor is that utilities are large, very heavily capitalized enterprises whose ;

rates are comprehensively regulated by the State Public Utility Commissions
(PUC) and the Federal Energy Regulatory Commission (FERC). This factor permits
the utilities to charge reasonable rates subject to reasonable regulation and
rules. In addition, the Commission has taken action recently in the promulga-
tion of 10 CFR 50.54(w) to set requirements to establish onsite property damage

j insurance for use after an accident. Although these insurance proceeds would
j not be used directly for decommissioning, they would reduce the risk of a |

'

utility being hit by a large demand for funds after an accident. Most utilities
are now carrying insurance well in excess of $1 billion. Other factors con- ,

sidered are the long time period before decommissioning takes place during |
which time reasonable assurance of funds for decommissioning must be maintained,'

; as well as concerns regarding utility solvency and potential problems regarding i

availability of funds which may occur as a result of bankruptcy.

Before peblication of the proposed rule, the NRC evaluated the adequacy of ;

various funding methods in light of financial problems encountered by some 'i

1
; utilities which, faced with lower growth in electricity demand than they pro-

jected and rapidly increasing costs of construction, had been forced to cancel'

nuclear plants in advanced stages of construction and the ramifications these
conditions, as well as issues related to bankruptcy, could have on a utility's ,

ultimate ability to pay for decommissioning. Details of this evaluation are I
,

contained in NUREG/CR-3899, (Ref. 9) prepared by an NRC consultant, Dr. J. Siegel i

of the Wharton School, University of Pennsylvania.
|

Based on the results of NUREG/CR-3899 in which it is indicated that internal !

reserve can be a valid funding method and on the considerations discussed in |

the Supplementary Information to the Proposed Rule, the proposed decommissioning
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rule permitted a range of options, including internal reserve, for providing
assurance that sufficient funds are available for decommissioning. However, >

the Supplementary Information to the proposed rule noted that the regulatory '

approach for asauring funds for decc.nmissioning had been particularly difficult
to resolve and specifically requested additional information and comments in
this area. In particular, the Supplementary Information stated that:

"More specifically, Commissioners Asselstine and Bernthal continue
to be concerned about the vulnerability of the internal funding
techanism for decommissioning funds, particularly where the funds
are used to purchase assets or reduce existing debt."

Based on this concern, Commissioners Asselstine and Bernthal requested "public
comments on the need to consider the possibility of insolvency and its impact t

on the cor.tinued availability of decommissioning funds."
e

Although commenters did not generally refer specifically to the separate request -

for comment by Commissioners Asselstine and Bernthal, a number of comments,
notet above, were received in this area. Those who disagreed with the inclu-

] sion of internal reserve in the rule cited problems with liquidity of the
j internal reserve and with the future financial viability of utilities with i

resultant problems in providing decommissioning funds, and stated that the
level of assurance is inadequate. In contrast, other commenters agreed with

! the use of internal reserve citing the fact that the likelihood of instability
i and insolvency is remote, that utilities have investments, cash flow, and annual

earnings which are large in comparison to decommissioning cost, and that the ,

internal reserve does provide reasonable assurance. r

As part of the review of the comments, NRC has had NUREG/CR-3899 updated to
consider the current situation in the utility industry. This analysis is con-
tained in NUREG/CR-3899, Supplement 1, (Ref. 9) which reviewed six utilities

i which have been subject to severe financial distress. Based on the analysis, '

NUREG/CR-3899, Supp. 1 indicates that, since NUREG/CR-3899 was published ini
'

1984, the financial health of the nuclear utilities has improved, with the
exception of Public Service of New Hampshire (PSNH), and that from a financial
standpoint, use of internal reserve currently provides sufficient assurance of ',

' funds for decommissioning. The basis for this conclusion is the fact that the
! likelihood of future crises developing, although not impossible, is extremely
i remote; that the total market value of the securities of each of the six utili-
| ties studied substantially exceeds its decommissioning costa; that it is not

necessarily true that bankruptcy of a utility is tantamount to default on
decommissioning obligations; and the potential that the costs of decommission-,

; ing would be recognized as a pr Mr obligation with regard to creditors. I

; Despite these conclusions, Supplement I notes that PSNH has said that, unless
it undergoes financial restructuring and gets the rate increase it is seeking,
it probably would become the first major utility to seek protection under the ,

Bankruptcy Act in nearly 50 years." In addition, Supplement I notes that if ,|
| PSNH's Seabrook plant becomes operational, the prospects for PSNH greatly '

'

improve although bankruptcy still cannot be precluded as a possibility due to
;

i

* Subsequent to the preparation of the analysis of NUREG/CR-3899, Supplement 1,
| PSNH filed a petition in bankruptcy under Chapter 11 of the U.S. Bankruptcy code.
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the potential for large rate hikes and resultant defections from its electric
system. Hence Supplement 1 concludes that internal reserve should not be
allowed for Seabrook until the financial prospects of the utility are clarified,

,

and the viability of the corporation insured. ;

! In addition, Supplement I noted that it is imperative that, in the case of the )
sale or other disposition of utility assets, no monies are distributed to any 1

security holders until a fund is established to assure payment for decommission-
ing. Supplement I also recommended changes in Federal and State bankruptcy
laws relating to utilities and the inclusion in the prospectus of newly issued<

securities of an explicit statement of the utility's financial obligations to
provide adequate funds for decommissioning. Further, Supp. 1, noted that

| because of changing economic and financial conditions, the NRC should conduct
periodic reviews of the overall financial health of utilities with ongoing and
prospective nuclear facilities. If such a review indicates the financial con-"

,

i dition of utilities taken as a whole or individually is such that internal '

reserve does not provide reasonable assurance of funds for decommissioning,
then additional rulemaking or other steps should be taken to insure availability
of these funds,

i
'

The Commission has considered the conclusions in NUREG/CR-3899, Supplement 1,
as well as the public comments received on the issue. The Commission's review
in this area is confined to its statutory mandate to protect the radiological ,

; health and safety of the public and promote the common defense and security i

which stems principally from the Atomic Energy Act of 1954, as amended, and the
,

Energy Reorganization Act of 1974, as amended. In carrying out its licensing ,

and related regulatory responsibilities under these acts, the NRC has determined |)

]|
that there is a significant radiation hazard associated with nondecommissioned L

nuclear reactors. The NRC has also determined that the public health and safety !
j can best be protected if its regulations require licensees to use methods which |

- provide reasonable assurance that, at the time of termination of operations, ;

adequate funds are available so that decommissioning can be carried out in a
| safe and timely manner and that lack of funds does not result in delays that ;

I may cause potential health and safety problems. Although the Atomic Energy Act |
and the Energy Reorganization Act do not permit the NRC to regulate rates or to [
supersede the decisions of State or Federal agencies respecting the economics

i

of nuclear power, they do authorize the NRC to take whatever regulatory actions
j may be necessary to protect the public health and safety, including the promul- 1

i gation of rules prescribing allowable funding methods for meeting decommission- |2 ing costs. (See Pacific Gas & Electric v. State Energy Resources Conservation &
j Development Commission, 461 U.S. 190, 212-13, 217-19 (1983); see also United

Nuclear Corporation v. Cannon, 553 F. Supp.1220,1230-32 '(0.R. I.1982) and,

cases cited therein.)
J

For the foregoing reasons, the Commission continues to be concerned with the
I use of an internal reserve. The Commission notes the concerns expressed in
] NUREG/CR-3899, Supp. I regarding bankruptcy at PSNH as well as the changing
| economic and financial conditions discussed in NUREG/CR-3899, Supp. 1. The
: Commission also notes that many utilities are engaging in diversified financial

activities which involve more financial risk and believes therefore it is
increasingly important to provide that decommissioning funds be provided on a

: more assured basis.

in addition, to the extent that a utility is having severe financial difficul-,

| ties at the time of decomsaissioning, it may have dif ficulty in funding an
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| I
i

! |
) internal reserve when needed for decommissioning. The Cu lission recognizes j

that the market value of the stock of those utilities studied in NUREG/CR-3899
! has exceeded decommissioning cost. However, although the law in this area is
; not fully developed, in the event of bankruptcy there is not reasonable assur- |
j ance that either unsegregated or segregated internal reserves can be effec- ;

; tively protected from claims of creditors and therefore internal reserves !

| cannot be made legally secure. In addition, because of the nature of the i

internal reserve, the funds collected are not isolated for use for decommis- [sioning. Instead the utility may use the funds for other unrelated purposes, i
,

For the above reasons, the Commission concludes that the internal reserve does )not provide reasonable assurance that funds will be available when needed to ;
'

j pay the costs of decommissioning and hence does not provide reasonable assur- !

{ ance that decommissioning will be carried out in a manner which protects public
health and safety. Accordingly, the proposed rule has been modified to elimi- [
nate the internal reserve as a possible method of providing funds for

[decommissioning.
T

1 In reaching its conclusion not to permit use of internal reserve for decommis-
j sioning, the Commission believes it important not to impose inordinate financial

i

,

j burdens on licensees. The modification to the proposed rule is not expected to '

! impose such a burden for several reasons. First, licensees have 2 years from ii the effective date of the final rule before they have to submit information j
! regarding financial assurance. Second, the external reserve is a sinking fund ;
i accumulated over a period of time. Third, a number of states (accounting for !
) almost 50% of power reactors) already require external funding methods. Fourth,

|j recent changes in the tax laws ellowing current deduc.tions for external reserves
|

1 may reduce the cost differential between internal reserve and external reserve.
!

9

l In summary, NRC has considered the analysis of NUREG/CR-3899, Supp. 1, as well !

.

as the documents discussed above. NRC has also considered pertinent factors4

jaffecting funding of decommissioning by electric utilities such as the fact
! that they are regulated entities providing a basic necessity of modern life,
! their long history of stability, and the situation which may occur in an actual '

' bankruptcy, and the requirements that utilities maintain over one billion
; dollars of property insurance which reduces one of the major threats to utility
j solvency. Based on these considerations, it is the Commission's conclusion
j that the internal reserve method currently allowed by the proposed rule does

not provide a reasonable level of assurance of the availability of funds and,

| that even in the unlikely event of utility bankruptcy, there is not reasonable
assurance that a reactor will not become a risk to public health and safety.,

1

i Whatever funding mechanism is used, its use requires establishing the cost
i required for decommissioning a facility. This cost should be included as part
j of financial provisions submitted by an applicant prior to facility commission-
! ing. To minimize administrative effort while still maintaining reasonable

1assurance of funding, for certain facilities the financial provisions may be |
i

based on setting aside an amount which is at least equal to amounts prescribed
j in the NRC regulations. These amounts vary for the different facilities covered

by the regulations.-

As information on decommissioning costs become more definitive in time, due to
technology improvements, enhanced decommissioning experience, and inflation /
deflation cost factors, a licensee's funding provisions should be updated. In
this way, it is expected that the decommissioning fund available at the time of
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facility shutdown will not differ significantly from actual gosts of
decommissioning.

It is difficult to accurately estimate what the projected costs for the various
funding mechanisms will be at the time of decommissioning. Based on Battelle
cost analyses '" presented in this EIS, for the generic PWR and BWR 1175 MWe3 ;

reactors, decommissioning costs have been estimated at approximately $105 and |

$135 million respectively. These estimates do not include the costs of demoli- i

tion of nonradioactive systems or structures beyond that necessary to terminate |
I

the NRC license or the cost of site restoration. This results in a cost of a
few tenths of a mill (0.1 cent) per kilowatt-hour when averaged over the expected
30 year reactor operating life. The $105 million cost, while not insignificant,
is only a small amount compared to PWR operating capital, perhaps comparabl0 to
the cost of a full core reload. Furthermore, whichever funding mechanism used
should not have a significant impact on the cost to consumers. One studya has
estimated that the difference in cost between the various funding mechanisms
would result in less than a 1% difference in the tot'l bill of a representative
utility customer.

In summary, the NRC objective of protecting the public health and safety
requires that there be reasonable assurance of funds for decommissioning.
There should not be any significant financial burden on the applicant in pro-
viding a funding mechanism for decommissioning costs either through prepayment,
surety bonds, a sinking fund, insurance, or some combination thereof.

** 2. 7 Management of Radioactive Wastes and Interim Storage

During the decommissioning of a nuclear facility radioactive waste which was
generated Laring the facility operating lifetime must be disposed of at waste
disposal sites. These wastes include equipment and structures made radioactive
both by neutron activation and by radioactive contaminants, include radioactive
wastes resulting from chemical decontamination of the f acility, and include
miscellaneous cleaning equipment.

'

Disposal of these wastes is covered by existing NRC and other applied Federal
'and State regulations and is beyond the scope of the rulemaking action supported

by the EIS. Disposal of spent fuel will be via geologic repository pursuant to
requirements set forth in NRC's regulation 10 CFR Part 60. Olsposal of low-
level wastes is covered under NRC's regulation 10 CFR Part 61. Because low-
level wastes cover a wide range in radionuclide types and activities, M CFR
Part 61 includes a waste classification system that establishes three c.isses
of waste generally suitable for near surface disposal: Class A, Class L, and
Class C. This classification system provides for successively stricter
disposal requirements so that the potential risks from disposal of each class
of waste are essentially equivalent to one another. In particular, the classi-

fication system limits to safe levels the concentrations of both short- and
; long-lived radionuclidos of concern to low-level waste disposal. The radio-

nuclides considered in the waste classification system of 10 CFR Part 61
include long-lived activation products such as Ni-59 or Nb-94, as well as
"intense emitters" such as Co-60. ,

Wastes exceeding Class C limits are considered to be not generally suitable for
; near-surface disposal, and those small quantities currently being generated are

being safely stored pending development of disposal capacity. The recently'
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enacted Low-Level Radioactive Waste Policy Amendments Act of 1985 (Pub. L.
99-240, approved January 15, 1986, 99 Stat. 1842) provides that disposal of
wastes exceeding Class C concentrations is the responsibility of the Federal
government. The Act also requires a report by DOE to Congress with recom-
mendations for safe disposal of these wastes. DOE published this report,
"Recommendations for Management of Greater than Class C Low-Level Radioactive
Waste," 00E/NE-0077, in February 1987.

As far as decommissioning wastes are concerned, technical studies coupled with
practical experience from decommissioning of small reactor units indicate that
wastes from future decommissionings of large power reactors will have very
similar physical and radiological characteristics to those currently being
generated from reactor operations. Two of the studies performed by NRC include
NUREG/CR-0130, Addendum 3,3 and NUREG/CR-0672, Addendum 2,11 which specifically
address classification of wastes from decommissioning large pressurized water ;

reactor (PWR) and large boiling water reactor (BWR) nuclest power stations.

These studies indicate that the classification of low-level decommissioning
wastes from power reactors will be roughly as shown in Table 2.7-1.

I Table 2.7-1 Classification of low-level decommissioning wastes
from power reactors

Waste Clas* PWR (Vol. %) BWR (Vol %)

A 98.0 97.5
8 1. 2 2. 0
C 0.1 0. 3

Above C 0.7 0.2

As shown, the great majority of the waste volume from decommissioning will be
classified as Class A waste. Only a small fraction of the wastes will exceed
Class C limits.,

r

! Transportation of decommissioning wastes will involve no additional technical
considerations beyond those for transportation of existing radioactive material.,

! Existing regulations covering transportation of radioactive material are covered
under NRC regulations in 10 CFR Parts 20, 71, and 73, and Department of Trans-

| portation regulations in 49 CFR Parts 170-189.
i

;
1

An operating 1000 MWe reactor will generate approximately 25.4 MTHM (metric
8j tons of heavy metal) (9.4 m ) of spent fuel each year and 1300 m8 of low-level

waste each year. When multiplied over the 40 year operating lifetime of the
plant, these values can be compared to the 11 m3 of activated material
(greater than Class C) and 17,900 m3 of low-level waste resulting from DECON of
a PWR of similar size (see Section 4.4), and it can be seen that decommissioning

will generate an appreciable fraction of the low-level waste generated by a PWR
over its lifetime. However, in any given year, the quantity of waste from all

] operating reactors will considerably exceed that generated from those facilities
being decommissionod. The low-level wastes generated in 1980 from commercial
nuclear fuel cycle activities totaled 81,000 m3 and low-level wastes from<

commercial non-fuel-cycle activities totaled 28,000 m . Hence, any problems in !
8

waste disposal capacity will be the result primarily of operating nuclear l
4

1

2-21

- .. . . . -- _. - _-



_ __ - _ _ _ _ _._ _ . __ ._.

facility waste inputs rather than decommissioning waste inputs. The following
is a discussion of the current situation in this area.

: Disposal capacity for Class A, Class B, and Class C wastes currently exists.
Development of new disposal capacity under the State compacting process is
covered under the Low-Level Radioactive Waste Policy Amendments Act referenced,

I above. This Act provides for incentives for development of such capacity, as
well as penalties for failure to develop such capacity. For wastes exceeding
Class C concentrations, DOE has offered to accept such waste for storage
pending development of disposal criteria and capacity. For spent fuel which as
noted in Section 2.4 could impact the decommissioning schedule, a detailed>

schedule for development of monitored retrievable storage and geologic disposal
capacity is provided in the Nuclear Waste Policy Act of 1982.

Hence, based on the at,ove discussion, before decommissioning of a nuclear
facility occurs, licensees should assess current waste disposal conditions and>

'

their potential impact on decommissioning. Although the DECON decommissioning
alternative assumes availability of capacity to dispose of waste, alternative
methods of decommissioning are available (e.g., SAFSTOR) including delay in
completion of decommissioning during which time there can be temporary storage
of wastes. Delay in decommissioning can result in a reduction of occupational
dose and waste volume due to radioactive decay.

|

2.8 Safeguards |
|

Just prior to decommissioning, the same safeguards measures may be required ,

that are required while the facility is operating. During the actual decom-
missioning, levels of special nuclear material in the facility should be

|

decreased as a result of cleanout of the facility. In the case of DECON, '

decreased levels of safeguards measures should be continued until the quantity: '

; of special nuclear material is reduced below safeguaeds levels, at which time
safeguards measures can be discontinued. Regulation defini g required pro-
cedures and safeguard levels are found in 10 CFR Part 70 Special Nuclear i

Materials and 10 CFR Part 73 Physical Protection of Plant and Materials. In !

the case of SAFSTOR, depending on the quantity of special nuclear material as,
!

compared to the safeguards levels, continuous manned security may be required '

or may be replaced by continuous remote monitoring of intrusion, fire, and
radiation alarms during the continuing care period. Immediate response is, of {course, required in case any alarm is activated. Engineered barriers, such as
fences and high-security locks, are maintained and inspected regularly, i

! Deferred decontamination requires similar safeguards provisions as are required
|

| during DECON depending on the quantity of special nuclear material remaining at'

that time. The long-term care period of ENTOMB requires remote monitoring of
intrusion, fire, and radiation alarms and engineered barriers if special nucleari

material quantities are above safeguard levels. ;
!

|
|

!

|

|

i
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3 AFFECTED ENVIRONMENT - GENERIC SITE DESCRIPTION

This section describes the characteristics of the sites used as bases for the
decommissioning studies of the nuclear facilities discussed in this document.

| Each facility, with the exception of non-fuel-cycle nuclear facilities, is con-
Isidered to be located on a reference site. The site described is considered to

be representative of the site of a large nuclear installation. Based on the i

analyses done in Sections 4 through 14 of this EIS, it was found that, while
some details may vary from installation to installation, these differences are
not expected to have any major impact on the results of the study. The generic
fuel cycle facility site is described in Section 3.1. |

,

; 3.1 Fuel Cycle Facility Site
'

i
'' A reference environment was developed to aid in assessing the public safety and

potential environmental effects of decommissioning nuclear facilities by various
; alternative methods. The meteorology parameters and population distributions

were taken from the ALAP Study! for a river site in the year 2000. The ecologi-,

cal information was derived from the environment of one operating nuclear re- |
'

actor.2 The remainder of the information was obtained from a variety of sources ;

or developed specifically for these studies, and is felt to be representative i

of potential sites for fuel cycle facilities. !

Individual features of any specific nuclear fuel cycle facility will vary

: slightly from those of a generic site. However, it is believed that use of a
j generic site will result in a more meaningful overall analysis of potential

impacts associated with decommissioning nuclear fuel cycle facilities. Site-1

i specific assessments will be required for the safety analysis and the environ-
j mental report submitted with the application for license modification prior to

decommissioning a specific facility.i

The generic fuel cycle facility site occupies 470 hectares (1160 acres) in a
rectangular shape of 2 km (1.24 miles) by 2.35 km (1.46 miles). A moderate sized i

river runs through one corner of the site. The site is located in a rural area
3

j that has relatively low population density. Higher population densities are
1 located at distances of 16 to 64 km (10 to 40 miles), and gradually reducing
1 population densities are encountered out to 177 km (110 miles). The closest '

i moderately large city, population 40,000, is about 32 km (20 miles) distant. ,

| The closest large city, population 1,800,000 is about 48 km (30 miles) away, i

j The total population in a radius of 80 km (50 miles) is 3.52 million.

J The plant facilities are located inside a 12-hectare (30-acre) fenced portion !
of the site. The minimum dit,tance frc:a the point of plant airborne releases to

|the outer site boundary is 1 km. Of the area surrounding the site, about 80% t

of the land is used for farming. |
!The relatively clean river flowing through the site has an average flow rate of
.

3 31,420 m /sec (50,000 ft /sec). The river is used for irrigation, fishing, boat- !

; ing and other aquatic recreational activities, and is a source of drinking water
,

J for the larger communities. Large suoplies of flowing ground water exist at j

l I
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1

modest depths around the site. This water is widely used for drinking and
irrigation.

The reference site occupies a relatively flat terrace that has a low bluff form-
ing one bank of the river. Young soils cover the old basement rocks in the area.
This site is in a relatively passive seismic area and is located at an elevation
above the estimated maximum probable flood level.

l The climate at the site is typical for internal continental areas. It has wide
temperature variations and moderate precipitation. Meteorology used in this

) study is an average taken from 16 nuclear reactor sites.

I Less than 20% of the land around the site is covered with pristine ver,etation.
' The original vegetation was primarily a climax deciduous forest. A number of
I species of migratory birds are present in the area, as well as some s.nnual birds. |

,

| A number of mammals occupy the general area. ;

J

| The site is slightly contaminated with radioactive material as a result of depo-
' sition from the release of normal operating effluents over the operating lifetime :

of the facility. It is expected that any accidental releases of radioactive !4

material will be cleaned up immediately following the event. The individual ,

site contamination estimates are based on the predicted normal operating releases
of gaseous effluents from the specific type of facility, i,

c

!

!

|
.

)
i i
1 ,

! I

l !

!
,

I

! :
'

i

! |
;

.

|t

I |
1

i |
i;

|I 3v2
t

, , , ... , ..._ ,,-... . - ,, - - . - , . . - - - - - . - - - - - - - - - - - - - - - - - - - - , - , - - . - - , - . - - - - - - - - . - - , - . -,



- . _ _ - -
_ - - - - -

REFERENCES *

,

1. U.S. AEC, Final Environmental Statement Concerning Proposed Rule-Making
'Action: Numerical Guides for Design Objectives and Limiting Conditioning

for Operation to Meet Criteria "As Low As Practicable" for Radioactive
Material in Light Water-Cooled Nuclear Power Reactor Ef fluent _s, WASH-1258,
Directorate of Regulatory Standards, July 1973, Volume 1 of 3,
Figure 6B-1, page 68-43 and Figura 6C-8, page 60-12.

2. U.S. AEC, Final Environmental Statement Related to Operation of Monticello
Nuclear Generating Plant, Docket No. 50-263 November 1972, pp. 11-15
through 11-26.

;

I

;

;

I t

4

,

!
'

1

l

1

l

1

J

|-

|

|

;

14

l

*See footnote to reference in Chapter 1 for document purchasing availability..;

!

3-3,

;

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - - -__ _ _



_. _ __ _._ __ ._ . _ _ _ _ _ _ _ . _ _ _ _ - - - _ . . ._ -

4 PRESSURIZED WATER REACTOR

A pressurized water reactor (PWR) is a facility for converting the thermal
! energy of a nuclear reaction into steam to drive a turbine generator and pro-
i duce electricity. The conversion is accomplished by heating water to a high

temperature and pressure in the reactor pressure vessel, using the pressurized
hot water to produce steam in the steam generator, and driving the turbine- I#

? generator with the steam, j
4

! The generic site for the reference 1175-MWe PWR is described in Section 3.1. |
I The specific site for a reactor is chosen on the basis of operational and regu- |
j latory criteria, some of which are appropriate to decommissioning as well as to ;

reactor construction and operation. For example, tr4nsportation access, wetert
,

supply, and a skilled labor supply are required for construction and operation, !

and are also necessary for decommissioning. Usually, however, the most suit-,

| able decommissioning alternative will not depend upon the generic site descrip- !
I tion or upon specific siting considerations. Rather it will depend on such t

| factors as desirability of terminating the license, land use considerations at -

I the time of decommissioning, occupational radiation exposures, and costs. The t

I choice of decommissioning alternative may al:,o depend upon whether or not the
I facility must be decommissioned before normal retirement age because of pre- i
j mature closure. In any event, the particular alternative chosen will depend ;

i almost entirely upon circumstances at the time of decommissioning, rather than -

I upon earlier siting considerations, t

i

I Much of what follows is based on the NRC-sponsored Pacific Northwest Liboratory :

! (PNL) studies on the technology, safety and cost of decommissioning a PWR.(l'2) ;

) In the parent study,1 PNL selected the Portland General Electric Company's f

j 1175-We Trojan Nuclear Plant at Rainier, Oregon, as the reference PWR and (
assumed it to be located on a generic site typical of reactor locations. PNL *

<

i then developed and reported information on the available technology, safety
1 considerations, and probable costs for decommissioning the reference facility
1 at the end of its operating life. Also, as part of an addendum to this study, i
i PNL did a sensitivity analysis to determine the effect that varying certain
' parameters might have on the conclusions in the original study regarding doses |
1 and costs of decommissioning. The parameters that were varied in the addendum

|
J included reactor size, degree of radioactive contamination, decommissioning >

alternatives, etc. The incremental costs of utilizing an external contractor ;'

y for decommissioning and of additional staff needed to assure that the decom- (
j missioning staff do not exceed radiation dose limits have been evaluated in a i

j related follow-on analysis.8 In another related follow-on study,* the ;
estimated decommissioning cost and dose impacts of post-TMI backfit require- |i

] ments on the reference PWR have been examined and assessed. The results of all
j of these recent studies are included in the estimated decommissioning cost and
j dose estimhtes presented in this chapter for the reference PWR.
!

| 4.1 PWR Description

] The major components of a PWR are a reactor core and pressure vessel, steam
j generators, steam turbines, an electric generator, and a steam condenser system
I
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i

(Figure 4.1-1). Water is heated to a high temperature under. pressure inside'

the reactor and is then pumped in the primary circulation loop to the steam
i generator. Within the steam generator, water in the secondary circulation loop

is converted to steam that drives the turbines. The turbines turn the generator i
'

to produce electricity. The steam leaving the turbines is condensed by water
! in the tertiary loop and returned to the steam generator. The tertiary loop

,

water then flows to cooling towers where it is, in turn, cooled by evaporation. [

The tertiary loop is open to the atmosphere, but the primary and secondary cool-
i ing loops are not.

^

Buildings or structures associated with the reference PWR include (1) the heavily
) reinforced concrete containment building, which houses the pressure vessel, the |,

steam generators, and the pressurizer system, (2) the turbine building, whichi

! contains the turbines and the generator, (3) the cooling towers, (4) the fuel !
i building, which contains fresh and spent fuel handling facilities, the spent t

fuel storage pool and its cooling system, and the solid radioactive waste system, j
(5) the auxiliary building, which contains the liquid radioactive waste treatment
systems, the filter and ion exchanger vaults, the gaseous radioactive waste [

treatment system, and the ventilation systems for the containment, fuel, and |,

auxiliary buildings. (6) the control building, which houses the reactor control ;
,

| room and personnel facilities, (7) water intake structures, (8) the administra- |
tion building, and (9) perhaps other structures such as warehouses and nonradio- |<

active shops. 6,

i
In a PWR, the reactor core and its pressure vessel are highly radioactive. So -

are the steam generators and the piping between the reactor and steam generators. '
,

| Because the turbines are not directly connected to the primary loop, they are |

| usually not radioactive unless there has been tube leakage in the steam !

j generators. The cooling towers and associated piping are normally not radio-
; active. Much equipment in the auxiliary building is radioactive, as is the

spent fuel storage pool and its associated equipment.

The major radiation problems in decommissioning are associated with the reactor4

) itself, the primary loop, the steam generators, the radioactive waste handling
isystems, and the concrete biological shield that surrounds the pressure vessel. '

4.2 Reactor Decommi;sioning Experience

j At the present time, the Elk River, Minnesota, demonstration reactor is the
1 only power reactor that has been completely dismantled. This was a 58.2-MWt
i BWR that was dismantled between 1971 and 1974. Though this reactor was quite

small compared to present day commercial power reactors, one lesson stands out: 1

reactors ca) be decontaminated with reasonable occupational radiation exposure !
i and with virtually no pubile radiation exposure. At Elk River the containment i

] building wi.s kept intact until the pressure vessel and the biological shield
were removsd. Only after all of the radioactive metal components and concrete,

! areas were removed, was the concrete containment building demolished. Of par-

| ticular interest was the development of a rettotely operated plasma arc torch that
i was used for cutting 1\-inch-thick stainless steel under water and 3\-inch-thick

carbon eteel in air.5 For large reactors, 1,000-MWe, the cutting of 23/c inch-
; thick stainless steel under water and 9-inch-thick carbon steel in air will be
j required.' Based on current technology, this should easily be accomplished.7's
I

I
i
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Other power reactors, all of them relatively small, have been placed in safe
storage or entombed (see Table 1.5-1). These methods of decommissioning re-
quire some sort of surveillance as mentioned in Section 2.3, and also require'

! retention of a possession-only license. In the case of the Elk River reactor,

its licenses were terminated.
3

1

4.3 Decommissioning Alternatives

The decommissioning alternatives considered in this section are DECON, SAFSTOR,
' and ENTOMB.

4.3.1 OECON
l

<

OECON is defined as the immediate removal and disposal of all radioactivity in
excess of levels which would permit release of the facility for unrestricted

Nonradioactive equipment and structures need not be torn down or removed
.

j use.
as part of a DECON procedure. The end result is the release of the site and
any remaining structures for unrestricted use as early as the 6 years estimated
for decommissioning af ter the end of reactor operation. I

1

1 DECON is advantageous because it allows termination of the NRC license shortly |

af ter cessation of facility operations and eliminates a radioactive site. DECON
<

is aivantageous if the site is required for other purposes, if the site is;

i extresely valuable, or, if for some reason the site must be immediately released
] for unrestricted use. It is also advantageous in that the reactor operating

'staff is available to assist with decommissioning and that continued surveillance
1

! and maintenance is not required. A disadvantage is the higher occupational i

! radiation dose which occurs during DECON compared to the other alternatives. |

The basic estimates in the original PNL studies have been adjusted by PHL ;4

analysts to reflect January 1985 costs. The revised estimate for the reference
PWR shows that DECON would require 6 years to complete, including 2 years of (

,

;] planning prior to reactor shutdown, and would cost $88.7 million in 1986 dollars |

(Table 4.3-1). In addition to the values escalated from the PNL reports

(NUREG/CR-0130 and NUREG/CR-0130 Addendum 1), the table also includes the cost i

|i additions--for pre-decommissioning engineering, additional staf f to assure meet-
l ing the 5 rem / year dose limit for personnel, extra supplies for the additional :

staff, and the additional costs associated with the option of utilizing an :

external contractor to conduct the decommissioning effort- which were developed '

in the PNL cost update done for the Electric Power Research Institute.J The I

| estimated decommissioning cost impacts of post-THI-2 requirements on the refer- |

ence PWRi are included in the table as well. It can be seen from the table;
' that the total cost of DECON is about $103.5 million under the utility plus-

contractor option. For comparison purposes, the time required to plan and build
a large power reactor is presently about 12 years and the cost is well over

' two billion dollars.
'

lhree important radiation exposure pathways need to be considered in the evalu-
ation of the radiation safety of normal reactor decommissioning operations:

: inhalation, ingestion, and external exposure to radioactive materials. For
l decommissioning workers, external exposure to radioactive materi,is is the domi-

nant exposure pathway during decommissioning since inhalation and ingestion can
be minimized or eliminated as pathways by protective techniques, clothing and,

breathing apparatus. Inhalation is considered to be the dominant pathway of

| 4-4
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Table 4.3-1 Summary of estimated costs for deceaunissioning the referexe PWR in 5 Millions (a,b)

II}[hf0MB
IDecosuelssioning Prep. for 5AF510a 'I Internals Internals 100 years of '

Liecent DEC0te 'I Safe Storage 10 years 30 years 100 bears Included (g) Removed Surveillance (h)
I Id)

Base Case [Stimated
[Decommissioning Costs:

t'1918 dollars) (31.0) ( 9.5) (39.2) (^0.8) (39.9) (21.0) (24.7) (3.9)1986 dollars 73.5 38.2 46.6 6.4
,

!

Safe Storage
INPreparation hA' 17.1

21.8(d) I*
Continuing Care hA hA 1.1 3.7(d) II* (d)12.6 (h) (h) '

Deferred
Decantamination(d) hA h4 69.4 09.4 40.4 h4 M '

? Possible Additional CostsOI
Additional Staff heeded toe - *

Reduce Average Annual
Radiation Dose to:

5 ree per year 7. 5 1.1 3.1 3.9

Useof[mternalDecgs- i-

tioning Contractor 12.9 4.6 10.5 11.4 i

Pre-Deconsissioning-

Engir.eering: -

|
Internal (utility) 5.6 3.4 4.5 4.5 4.5 5.6 5.6

or
Ilaternal (contractor) 7. 4 4.5 7. 4 7. 5

Supplies for [atra Staff-

(5 rerdyr average dose)U I 1.2 0.1 0.6 0.7
I I I"I *1.0 "I $0.1 >0.1 * 1. 0INRC Licensing Activities 10.1 4.1 so.I ") *0.3-

Post-TMI-2 Impacts:-

Internal (utility)U #
. I%. 8 negligible " $0.8 +0.8 negligible 4. 3 $0.3 4. 3

or
i

b

- - _ _ -
- -._--_me,.---e--- - - - - - - - - - - - - - - - -e.---w-+w-w> w - - - - - - --,---v---,3- , - +.=.r -& - - - - - . . . ~ , - , . . - , . . . - - . - _ _ - - - _ _
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|

Tat le 4.3-1 (Continued)

IIIINTOMB

Decommissioning Prep. for " ** I'' " *

I t ement DICONgg) Safe Storage (d) 10 years 30 Years 100 Years Included (g) Removed Survelliance (h)

faternal (contractor)I"I 4. 9 negligible 4. 3 4. 3
i

Subtotal (<5 res/pr):
Utility (Internal) Staffing 88.7 21.8 97.7 100.5 80.3 47.9 57.2 7.4

or
Contractor (enternal) Staffing 103 5 27.5 60.2 70.5 7.4

TOTAL tstimated Cost: 88.7 97.7 100.5 80.3 64.6
Utility Staffing 103.5 71.9

or
Contractee Staffing

T
* I*IValues include a 25% contingency and are in constant 1986 dollars.

(b) Values eacTude cost of disposal of last core, esclude cost of demolition of nonradioactive structures, and esclude cost of deep geologic
disposal of dismantled, highly activated components.
Adapted f rom Reference 1 Table 30.1-1 and Table H.5-2, miess otherwise indicated.

Id Adapted f rom Ref erence 1, Table 2.9-3 and Table H.5-2, unless otherwise indicated.
The values shown for SAF5 TOR include the costs of the preparations for safe storage, continuing care, and deferred decontamination.

Adapted from Reference 2, 4.5-1 unless otherwise indicated.
IIIDose not include the eventual costs associated with the removal, pacitaging, and disposal of the entombed radioactive materials, the demolition

of the7 nta-t w t structure, or demolition of the Reactor Sullding.
The annual cost of surveillance and maintenance f or the ertombed structure is estimated to be about 50.064 million.
NA-not applacable.

UIAdapted f rom Reference 3. Ta* ale 1.3, eless otherwise indicated.
I"Ifhe values shown include the estimated costs of leRC licensing activities as well as the cost, associated with inspections anticipated to be

required by other federal and state agencies.
IIIAdapted free Reference 4 Table 2.5-4.
I"IAdapted free Reference 4. Table 2.5-4 and from Reference 2, $cction 6.3.
I"INegligible means less than 50.025 million.

- _ _ _ _ _ _ _ _ - - -- -- - - - - - _ , -- - _ - - _ .__ - _ _ _ _ _ _ _ _ ._
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;

public radiation exposure, since exposure
can be minimized or eliminated as radiatic .

at ve surfaces and ingestion
c a o t.o the public during decom- |missioning. During the transport of radiot J.- astes, inhalation and inges- |a

tion can be minimized or eliminated as radimore pathways to workers and to the !
j public by techniques similar to those used during decommissioning. Therefore,

.'
exposure to radioactive materials is considered to be the dominant mode of |

radiation exposure to the public and to workers during waste transport. PNL j
! calculated radiation doses for only the dominant pathways, and assumed the '

; radiation doses from other pathways to be essentially zero. A summary of these
! doses is presented in Table 4.3-2. ;

The aggregate occupational radiation dose from external exposure to surface |
4

1 contamination and activated material, not including transportation of radio- !active waste, is estimated to be about 1115 man-rem over 4 years (Table 4.3-2)
|

: or an average of about 279 man-rem per year. The aggregate occupational radia- 1

tion dose from the transportation of radioactive wastes is estimated to be about,

i 100.2 man-rem to truck transportation workers from DECON waste shipments. For !
comparison purposes, the average aggregate annual occupational radiation dose
from operation, maintenance, and refueling of PWRs from 1974 through 1978 was1

,

i

j 550 man-rem per reactor.S In 1979 it was 924 man-rems,10 and in 1980 it was !1,101 man-rems, i
;

,
i

i This increase is considered to be due to build-up of radioactive contaminants !
l with increasing reactor age I and to increasing reactor sizet2t and special iman rem intensive maintenance tasks. |
,

f i
The inhalation radiation dose to the public from airburnst radionuclide releases !

i

j during DECON is estimated to be negligible. The radiatiot, due to the public !
j is calculated to be about 20.6 man-rem from the truck transport of radioactive |
; wastes from DECON.

j
, ,

) 4.3.2 SAFSTOR '

.

| Generally, the purpose of SAFSTOR is to permit 80Co to decay to levels that |
1 will reduce occupational radiation exposure during decontamination. As irdi-

'

] cated in Table 4.3-2, most of the occupational dose reduction due to decay |$ occurs during the first 30 years after shutdown with considerably less dose |reduction thereafter. The public dose, which will always be small, will also '

experience most of its reduction during the first 30 years. Nonradioactive
equipment and structures need not be removed, but eventually all radioactivity |

in excess of that allowed for unrestricted use of the facility must be removed.
Hence, in contrast to DECON, to take advantage of the dose reduction, SAFSTOR ,

!
! could be as long as 60 years including final decontamination. The end result
l is d.he same: release of the site and any remaining structures for unrestricted
,' use.

! SAFSTOR is advantageous in that it results in reduced occupational radiation
i exposure in situations where urgent land use considerations do not exist.
) Disadvantages are that the licensee is required to maintain a pcssession-only
; license under 10 CFR Part 50 and to meet its req" ements at all times, tnus'

contributing to the number of sites dedicated to radioactive confinement for an
j extended time period. Other disadvantages are that surveillance is required,

the dollar costs are higher than for DECON, and the exterlenced operating staff
i may not be available at the end of the safe stor&ge period to assist in the
j decontamination.
,

j 4-7
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Tablo 4.3-2 Summary of radiction dogg*galyses for decommissiocing the reference PWR
(values are in san-res)

_

ENTON

Internals Internals
DECON 10 Years 30 Years 100 Years Included Removed

Occupational Exposure
I) I)IC) II) 282.4( I 282.4 282.4 NA NASafe Storage Preparation NA

Id)Continuing Care NA 10 14 14 neg. neg.
I I I) 24.6(k) 1 NA NADecontamination *' ) 1,114.5 337.5

Entombment (9) NA NA NA NA 900 1,000

Safe Stor. Prep. Truck Shipments (h) NA 10.2 10.2 10.2 NA NA

Ih) O)Decontamination Truck Shipments 100.2 24.2 1. 7 neg. NA NA |

I9) NA NA NA NA 16 21Entombment Truck Shipments
d") 916 1,021I) 664(k) 333(k) 30t Total 1.215

Public Exposure
U)Safe Storage Preparation NA neg. neg. aeg. NA NA

U)Continuing Care NA neg. neg. neg. neg. neg.

U)Decontamination ne,: neg. neg. neg. NA NA

I9) MA NA NA NA neg. neg.Entombs.ent
I)Safe Stor. Prep. Truck Shipments NA 2.1 2.1 2.1 NA NA

Ih) 20.6(k) Mk) 0.4 neg. NA NADecontamination Truck Shipments
I9) NA NA NA NA _4, 4Entombment Truck Shipents

21() I7 "I 3 2
~

4Total
--.
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'

Table 4.3-2 (Continued)

(a)All references are from Reference 1, unless otherwise indicated.
(b) Values exclude radiation dose from disposal of the last core.

|
IC) Table 11.3-2. i

(d) Table 11.3-4. I;

C') Table 11.3-1. !

II) Table H.6-1.
(9) Tables 3.5-1 and 4.6-1 from Reference 2, with no allowances for radioactive {

! decay (see text for discussion). '

(h) Table 11.4-2, with allowances for radioactive decay.
IIITable 11.2.2.
(3)NA-notapplicable.

) ( ) Values affected by the estimated additional radiation doses due to post-TMI-2 [
} imnacts on decommissioning operations. For a detailed explanation of the
j minor contributions from post-THI-2 impacts to the total estimates given,

consult Table 2.4-1 of Reference 4.
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4

The PNL study shows that the costs of SAFSTOR for a 30 year period are greater'

' than those of DECON and vary with the number of years of safe storage. For
example, the total cost of 30 year SAFSTOR is estimated to be $100.5 million in
1986 dollars compared with the total cost of $88.7 million for DECON. However,

i the total cost of 100 year SAFSTOR is estimated to $80.3 million in 1986 dollars.
The lower cost for 100 year SAFSTOR compared to 30 year SAFSTOR is the result
of lower costs for deferred decontamination due to the radioactivity having

J decayed. PNL's cost estimates for the decommissioning alternatives are pre-
sented in Table 4.3-1.4

SAFSTOR results in lower radiation doses to both the work force and to the
public than DECON. The PNL study (Table 4.3-2) shows the aggregate occupa-

.

tional radiation dose to be approximately 321 man-rem for a 30 year SAFSTOR
| (282.4 man-rem from safe storage preparation, 14 man-rem for continuing care

and surveillance, and 24.6 man-rem from deferred decontamination), :ot includ- |i
'

1 ing transportation. The occupational radiation dose from the truck transport
| of radioactive wastes is calculated to be about 12 man-rem. 100 year SAFSTOR

results in little additional reduction in the aggregate occupational radiationj
dose compared to 30 year SAFSTOR.,

1

Radiation doses to the public from airborne radionuclidt re h - . Ng prepa-
ration for safe storage are estimated to be neglig ble. The radiation u e to;

1 the public from the truck transport of radioactive wastes during preparation
! for safe storage is estimated to be about 2.1 man rem, and that from the truck
] transport of radioactive wastes during deferred decontamination after 30 years
i of safe storage is estimated to be about 0,4 man-rem.
! |

| 4.3.3 ENTOMB ;

ENTOMB means the complete isolation of radicar.tivity from the environment by !'

means of massive concrete and metal barriers until the radioactivlty has decayed ;,

1 to levels which permit unrestricted release of the facility. These barriers '

must prevent the escape of radioactivity and prevent deliberate or inadvertent
intrusion. The length of time the integrity of the entombing structure must be f
maintained depends on the inytntory of radioactive nuclides present. A PWR

] that has been operated only a short time will contain SOCo as the largest c>n-
1 tributor to radiation dose and smaller amounts of dominant fission products
; such as m Cs with about 30 year half-life. In this case, the integrity of
I the entombing structure need only be maintained for a few hundred years, as the
j disappearance of radioactivity is initially controlled by the 5.27 year half-

;

life of S Co and later by 30 year half-life fission products, if, on the other,

j hand, the reactor has been operated for 30 or 40 years, substantial amounts of
SSNi and '4Nb (80,000 year and 20,000 year half-lives, respectively.) will hwe,

J been accumulated as activation products in the reactor vessel internals. The
j dose rate from the 'iNb present in the reactor vessel internals has been esti-
j mated to be approximately 2 rem / hour while the dose from the 5'Ni in the inter-
! nals is 0.1 rem / hour. These dose levels are substantially above acceptable

residual radioactivity levels and, becau:;e of the long half-lifes of 'iNb and |
a

5*Ni, would not decrease by an appreciable amount, due to radioactive decay,
for thousands of years. In addition, there are an estimated 1,300 curies of,

j 59Ni in the reactor vessel internals which could result in potential internal
a exposures in the event of a breach of the entombed structure and subsequent
i introduction of the 58Ni in an exposure pathway during the long half-life of
I 59Ni. Thus, the lorg-lived isotopes will have to be removed or the integrity
i

I 4-10
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|

|

of the entombing structure will have to be maintained for many thousands of
years.

!

ENTOMB of a PWR is limited to the containment building because its unique !

structure lends itself to entombment and because it contains most of the radio-
activity in the facility. The other radioactive buildings associated with a
reactor must be decommissioned by another method such as DECON. It is possible, r

however, to me e some radioactive components from the fuel building or auxiliary
building to ti.s containment building and entomb them there, rather than ship l
them offsite,

l
j ENTOMB is advantageous because of reduced occupational and public exposure to r

radiation compared to DECON, because little surveillance is required, and because ;

little laid is reouired. It is disadvantageous because the integrity of the '

entombing structure must be assured in some cases for hundreds of thousands of'

;

i years, because a possession-only license under 10 CFR Part 50 would be required, '

and because entombing contributes to the number of sites permanently dedicateda .

| to radioactive materials containment.
!

4 i
j PNL considered two approaches to entombment in an addendum 2 to its earlier I

j PWR study.1 In both approaches, as much solid radioactive material from the ,

i entire facility as can be accommodated is sealed in the containment building }
| beneath the operating floor by means of a continuous concrete slab. All openings j
] to the exterior beneath the operating floor are sealed. Above the operating

|floor, radioactise caterials are removed to sufficiently permit release of that j
t

portfor of the facility for unrestricted use,, j
In the first approach, the pressure vessel internals and their long-lived SSNi
and S*Nb isotopes are entombed, along with other radioactive material. This
results in less cost and radiation exposure because the pressure vessel and its

[internals will not have to be removed, dismantled, and transported to a deep (geologic waste repository. It will also, however, result in the requirement
|). for a possession-only license and surveillance ir perpetuity because of the |j presence of the long-lived isotopes. Because of the msny variables involved, j

i PNL made no firm estimate of the costs for possible deferred dismantlement of
,

5 the entombment structure. However, these costs are anticipated to be at least jof the same order of magnitude as those for deferred dismantlement of the
f

j reference PWR after a period of safe storage (see Table 4.3-1). L

4 q

In the second approach, the pressure vessel internals and their long-lived SSNi !
and S*Nb isotopes are removed, dismantled, and transported to a radioactive !

j waste repository (a careful inventory of radioactivity would need to be made I

t to ensure that only relatively short-lived isotopes remained). This approach |
I results in more cost and radiation dose, but offers the possibility that sur- '

veillance and the possession-only license could be terminated at some time
; within several hundred years, thereby releasing the entire facility for unre-

,

t

j stricted use.
|

Radioactive materials not entombed would have to be packaged and transported to
a disposal site. Costs and radiation doses for this portion of the entoubment
procedure would be the same as for DECON. Cost savings and radiation dose re-
ductions result from a lesser volume of radioactive equipment and material having

; to be dismantled, packaged, and transported. In all cases, spent fuel would be
) removed.
J
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JH0MB for the reference PWR, including the pressure vessel and its internals,
is estimated to cost $47.9 million, with an annual maintenance cost of $64,000.
It results in an aggregate radiation dose of 900 man-rem to decommissioning
worke,s, 16 man-rem to transportation workers, and 4 man-rem to the general

: public. ENTOMB for the reference PWR, with the pressure vessel internals
removed, i:, estimated to cost $57.2 million with an annual maintenance cost of ;

$64,000, and to result in an aggregate radiation dose of 1000 man-rem to de-
,

commissioning workers, 21 man-rem to transportation workers, and 4 man-rem to '

the genera! public. These estimates are listed in Tables 4.3-1 and 4.3-2.

Although~ task-wise schedules were developed for DECON,1 no comparable schedules
were developed for the ENTOMB analysis.2 As a result, the estimated occupa-
tional exposures shown in Table 4.3-2 are not decay-corrected; thus, they
represent conservative, upper-bound estimates.

4.3.4 Sensitivity Analyses

to analyze a variety of fAn addendum to the initial PNL study was Jeveloped2
realistic decommissioning situations that might significantly impact on the
original conclusions regarding doses and costs for the various decommissioning
alternatives. While there were some d' ferences in results, the conclusion of
the sensitivity analysis is that these differene.es do not substantially affect
the original e st and dose conclusions. Of the various situations analyzed by 1

PNL in the aaeandum, the most important with regard to their potential effect
on dose and cost estimates are reactor size and degree of contamination.-

Based on an analysis 1 similar to that for the reference PWR (NUREG/CR-01301
,

Addendum 1) and incorporating selectad cost adders (described in References 3
and 4 and escalated to constant 1986 dollars as shown in Table 4.3-1), upper-
hound estimates were made of the costs for immediate dismantlement of reactor
plants smaller than the reference plant. The analysis was limited to plants
with thermal power ratings greater than 1200 MWt and was based on the assump-
tion that all costs (staff labor, equipment, supplies, etc.) except radioactive
waste disposal are independent of plant size. The results are shown in
Table 4.3-3.

Table 4.3-3 Estimated immediate dismantlement costs for plants
smaller than the reference PWR b
derived overall scaling factors'a gsed on previously-(millions of
dollars)

i

Waste Scaling Remaining Escalated
Total (c)Reactor MWt. Disposal Factor Cc;ts Adders Costs,

,

; Trojan 3500 40.223 1.000 34.174 14.385 88.782

Turkey Pt. 2550 40.223 0.789 34.174 14.385 80.295

R. E. Ginna 1300 40.223 0.518 34.174 14.385 69.395
1

(a)All costs are in constant 1986 dollars and include a 25% contingency.;

(b) Derivation of previously-derived overall scaling factors can be found
in Reference 2.

j (c) Total costs saown above are for the utility-only cost option.
1 4-12
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Using the results from Table 4.3-3, a linear equation can be derived for the
scaling of the immediate dismantlement costs for p' ants in the 1200 to 3500
MWt range:

Cost = 57.911 + (8.808 x 10 3)(MWL)

Revised overall scaling factors for the Turkey Point and Ginna plants were
obtained by dividing the results of the linear equation by the cost of the I

'

reference ant. Based on this formula, a list of variations in dose and cost
for thes' ..ds is presented in Table 4.3-4.

also analyzed the sensitivity of decommissioning costs and radiationThe addendum 2
doses related to a postulated tripling of radiation dose rates from radionuclides
deposited in PWR coolant system piping during reactor operation over a period
of 30 to 40 years. This tripling of dose rate is postulated as an upper limit
on the basis of recent trends for operating reactors. If no corrective action
is taken to reduce the radiation dose rates, the accumulated radiation d g to
decommissioning workers for DECON would be increased about 1,250 man-rem ,

and the total decommissioning costs could be increased by about $5.2 million
for DECON. For ENTOMB the radiation dose would be nearly doubled and the total
cost could be increased about $3.6 million. For preparations for safe storage,
the radiation dose would be increased about 130 man-rem, and there would be no
signifi: ant change in the cost. If corrective action is taken, such as an ex-
tended chemical decontamination cycle, the total additional cost could be about
$170,000.

In order to handle these postulated higher initial radiation levels, it appears
that additional chemical decontamination during decommissioning would be the
most cost-effective approach. For example, it is estimated that increasing the
circulation time of the chemical solution about 50% would reduce the postulated
increased radiation levels, by a factor of 3, thus reducing these levels to
approximately the same dose rate conditions assumed in the reference case
analysis. This approach would also be more consistent with the principles of
ALARA, since the occupational radiation dose associated with a chemical decon-
tamination cycle is relatively small, compared with the radiation dose

;

associated with installing temporary shielding, or with attempting to perform
the dismantlement without additional shielding. In addition, it appears likely
that the large buildups of radionuclides prevalent today on piping systems will )be prevented as periodic decontamination during normal operation of the reactor
coolant system and r: lated fluid-handling systems become standard procedures
when the present technology development for decontamination solutions has been

,

)completed.

One of the circumstances that has changed since the original PWR decommissioning
treports .2 were prepared which could influence the develc,mert of the cost and

dose estimates presented in this GEIS is an assessment of post-TMI-2 r., quire-
Iments on the decommissioning of the reference PWR. ActioL. judged necessary by

the NRC to correct or improve the regulation and operatier o' nuclear power
plants based on the experience from the accident at THI-2 resulted in a number
of recommendations that were subsequently issued to the utilities as
requirements. Some of those requirements resulted in equipment al.1 hardware
changes and/or additions to the reference PWR that could eventually expand the

(a)This number excludes removal of last core and allows for radior.ctive decay.
|
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Estimated costs and occupational radiationTable 4.3-4
decommissioning different-sized PWR plants (gogs for

Station
R. E. Ginna Turkey Point Trojan

Power Rating (thermal
Overall Scaling megawatts) 1.300 2.550 3.500
Factor (OSF[MWt]) 0.781 0.905 1.000
DECON ($ millions) 69.3 80.3 88.7

(man-rem) 1097. 1.271 1.404

ENTOM8(d)
w/ internals ($ millions)(d) 37.4 43.3 47.9

(man-rem) 703 815 900
w/o internals ($ millions) 44.7 51.8 57.2

(man-rem) 781 905 1.000

SAFSTOR
Preparations for

Safe Storage ($ millions) 17.0 19.7 21.8
(man-rem) 333 386 426

Safe Storage
for 30 years ($ millions) 3.7 3.7 3. 7

(man-rem) 14 14 14
for 50 years ($ millions) 6.2 6.2 6.2

(man-rem) 14 14 14
for 100 years ($ millions) 12.6 12.6 12.6

(man rem) 14 14 14

Deferred Dismantlement:
after 30 years ($ million) 54.2 62.8 69.4

(man-rem) 23.4 27.2 30
after 50 years ($ million) 31.6 36.7 40.5

(man-rem) 1.9 2.2 2.4
after 100 years ($ million) 31.6 36.6 40.4

(man-rem) 0.9 1.1 1.2

(a) Values include a 25% contingency and are in 1986 dollars.
(b) Costs do not include spent-fuel disposal or demolition of nonradioactive

structures. ,

(c) Doses are taken from Ref. 2 and do not include transportation doses and
do not take credit for radioactive decay during decommissioning.

(d) Entombment costs do not include continuing care cost ($0.064 M/yr.).

)
i
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scope of decommissioning activities, since those materials could reasonably be
expected to become contaminated or radioactive during the remaining operational
lifetime of the plant. For the reference PWR, it was concluded by PNL in a

4recent study that the original immediate dismantlement decommissioning cost
estimates could be expected to increase only slightly overall (less than 1% in
constant 1986 dollars), due to a slightly expanded scope of decommissioning
activities associated with changes in the reference plants characteristics.
Tne radiation dose would be increased by about 32 man-rem, due largely to the
dismantling operations associated with the removal of a significantly greater
mass of spent fuel pool storage racks.

There are many areas where various planned design and operational features could
facilitate decommissioning. Exploration of such areas was considered by PNL1
in their initial decommissioning study. It was concluded that appropriate mea-
sures could not only significantly reduce decommissioning occupational dose and
radioactively contaminated waste volume but could also reduce occupational dose
during reactor operation. Preliminary considerations of various design and
operational features that could further facilitate decommissioning and their
impacts on doses and costs are discussed in NUREG/CR-0569. H

4.4 Environmental Consequences

Radiation doses and costs associated with possible decommitsioning alternatives
are discussed in Section 4.3. It is noted for perspective that in the cases of
DECON and SAFSTOR, the environmental effects of greatest concern (i.e., radia-
tion dose and radioactivity released to the environment) are substantially less
than the same effects resulting from reactor operation and maintenance. It

should also be noted that while the dollar costs of ENTOMB are less than those
of DECON, the environmental impacts could be quite high should large amounts of
radioactivity escape from a breached structure during the entembment period.

Other environmental consequences are rather different from the environmental
consequences usually discussed in environmental impact statements. This is
because, usually, an environmental impact statement is addressed to the
consequences of building a facility that will require land, labor, capital
investment, materials, continuinn w of air, water, and fuel; a socio-
economic infrastructure; and so ( ecommissioning, on the other hand, is an
attempt to restore things to their c'iginal condition, which requires a much
smaller commitment of resources than did building and operatirg the facility.

A major environmental consequence of decommissioning, other than radiation dose
and dollar cost, is the commitment of land area to the disposal of radioactive
waste. PNL made estimates (shown in Table 4.4-1) of the low-level waste
disposal volume required to accommodate radioactive waste and rubble removed
from the facility and transported to a licensed site for disposal. Reduction
in waste volume for SAFSTOR occurs as many of the contamination and activation
products present in the facility will have decayed to background levels. The
volume for ENTOMB does not include the volume of the entombing structure or of
the wastes entombed within it, only the wastes shipped off-site. The entombing
structure is, in effect, a new radioactive waste burial ground, separate and

'. distinct from the ones in which the wastes listed in Table 4.4-1 are buried,
and may necessitate licensing considerations such as for a low-level waste
burial ground under (10 CFR 61).

|
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Table 4.4-1~ Estimated burial volume of
low-level radioactive waste
and rubble for the reference
PWR

3Decommissioning Alternative Volume (m )
i

DECON 18,340

SAFSTOR

Deferred Decontamination (b)
following Safe Storage
for: 10 Years- _18,340(3)

30 Years 18,340(a,c)
50 Years 1,830'

j

100 Years 1,780

ENTOMB (d) 1,740
,

(a) Includes about 440 m3 of radioact'.ve
waste attributable to removal of back- .

fitted material adapted from Table 5.1-9s
Reference 4). !

(b) Radioactive wastes from preparation for ;
safe storage and during safe storage ;

are small in comparison to those of
deferred decontamination.

(c)Although, in actuality, there is a I

gradual decrease in waste volume over !
time, it is not indicated here for
clarity of presentation. '

(d)Does not include the volume of the fentombing structure or of the_ wastes
[within, i

If shallow-land burial of radioactive wastes in standard trenches is assumed,
then a burial volume of 18.340 ma of radioactive waste can be accommodated in
less thaa 2 acres. 1he two acres is small in comparison with the 1,160 acres |
used 6 .ne site of the reference PWR.

1

Certain high'iy activated components of the reactor and its internals may require j
disposal.in a deep geologic oisposal f!cility rather than in a shallow-land |
burial ground because of the large initial level of radioactivity and the very jlong half-lives of 59Ni and 84Nb. Only about 11 m3 of material would be in- :

volved and would required approximately 88 m3 of waste disposal space. The !
cost for disposing of these materials in deep geologic disposal was estimated. |
by PNL to be about $2.8 million (in 1978 dollars).1 Based on recent estimates
of deep geologic disposal costs.na it is currently estimated by PNL that detp
geologic disposal of the highly activated materials would cost about $6 million I

(in 1986 dollars). This latter estimate is based on recent estimates of deep

4-16 ;
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geologic disposal costs conducted by Pacific Northwest Laboratory for the
Department of Energy.1 This cost has not been included in the costs of decom-

.

missioning shown in Table 4.3-1.
'

!

PNL considered accidental releases of radioactivity both during decommissioning |
'

and during transport of wastes. Radiation doses to the maximum-exposed indi- !
vidual from accidental airborne radioactivity releases during decommissioning |

operations were calculated to be quite lcw (Table 4.4-2). Radiation doses to ;

the maximally-exposed individual from accidental radioactivity releases resulting .;

from truck accidents were calculated to be moderate for the most severe accident t.

(Table 4.4-3). ;
;

Other environmental consequences of decommissioning are minor compared to the i,

i environmental consequences of building and operating a PWR. Water use and |
3; evaporation at the rate of as much as 27 x 108 m /yr ceased when the reactor [

ceased operation. The total water use for decommissioning is estimated to be
about 18 x 103 m. The number of workers on site at any time will be no i3

greater than when the PWR was in operation and will be much less than when the |
PWR was under construction. The transportation network is already in place, t

1 but will require some maintenance if the SAFSTOR alternative is selected.
|

Disturbance of the ground cover need not take place to any appreciable extent f
except for filling holes and leveling the ground following removal of underground

,

structures, unless extended operation of the plant has resulted in contamination !

i of the ground around the plant. Plowing of the ground would generally result i
in lowering average soil contamination levels to those acceptable for releasing i

'

the site for unrestricted use, except for a few more highly contaminated areas4

where material would have to be removed. In this case, soil to a depth of
several centimeters and some paving may have to be removed, packaged, and shipped
to a disposal facility before the site can be released for unrestricted use.,

The biggest socioeconomic impact will have occurred before decommissioning-

;

started, at the tiine the plant ceased operation and the tax income created by i

1 the plant was reduced. No additional public services will be required because !
'

the decommissioning staff will be somewhat smaller than the operating staff. In
the case of deferred decontamination, the decontamination staff will be larger |

' than the surveillance staff. !

!,

! 4.5 Comarison of Decommissioning Alternatives (
i >

i From careful examination of Tables 4.3-1 and 4.3-2 it appears that DECON or f
i 30 year SAFSTOR are reasonable options for decommissioning a PWR. 100 year i

SAFSTOR is not considered a reasonable option since it results in the continued !
presence of a site dedicated to radioactivity containment for an extended time '

4

period with little benefit in aggregate dose reduction compared to 30-year :
'

l SAFSTOR. DECON costs less than SAFSTOR and its larger annual occupational I

1 radiation dose, which is similar to the routine annual dose from plant operations
{ is considered of marginal significance to health and safety.
4

; Either EN!0MB option requires indefinite dedication of the site as a radioactive
i waste burial ground. I the ENTOMB option with the reactor internals and its
'

long-lived activation products entomb ,, the security of the site could not be
assured for thousands of years necessa.y for radioactive decay, so this option

!
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i Table 4.4-2 Summary of radiation doses to the maniet11y exposed individual from accidental
j airborne radionuclide releases during decommissioning operations

DECON Preparitions for Safe Storage

| Airborne First-Year Dose Fifty-Ye.r Dose Airborne First-Year Dose Fifty-Year Dose
Release (ares) Commit.sent (eren) Release (ares) Commitment (area)

I nt (pCl) Total Body (a) Long Total Body Lung (mCl) Total Body (a) Lung Total Body Lung
|

Explosion of LPG Leased from
| a Front End toader 3.6 x 102 3.6 x 10 2 4.7 x 10 2 4.4 x 10 2 5.4 x 10 2 ---(c)
|

Explosion of 0=yacetylene
| During segmenting of the
! Reactor vessel Shell 3.6 x 102 4.3 x 10 5 6.1 x 10 2 6.9 x 10 2 6.9 x 10 2 ---

1

Erplosion and/or Fire in the
Ion Exchange Resin 3.8 x 108 3.8 x 10 * 5.0 x 10 * 4.6 x 10 * 5.7 x 10< ---

Gross Leak during Ia Situ
? Decontamination 2.1 x 108 2.1 x 10 * 2.8 x 10 * 2.5 x 10 * 3.2 x 10 * 2.1 x 108 2.1 x 10 * 2.8 x 10 * 2.5 x 10 *
5

Segmentation of RCS Piping
with unremoved Contamination 1.1 x 108 4.6 x 10 ' 7.3 x 10 * 4.8 x 10 8 7.9 x 10 * ---

Loss of Contamination Control
Invelope During Omyacetylene
tutting of the Reactor
Yessel Shell 2.3 x 100 --- --- --- 4.4 x 10 * ---

Vacuum Bag Rupture --- 1.0 x 100 1.1 x 10 * 1.3 x 10 5 1.2 x 10 5

Accidental r tting ofe
Contaminated Piping --- 1.8 x 10 8 --- 1.2 x 10 5 ---

Accidental Spraying of
Concentrated Contamination
t!ith the liigh Pressure
Spray -- 1.2 x 10 8 --- 1.6 x 10 * 1.5 x 10 8 '

I*Ilhe average annual total body dose to an individual in the U.S. from natural sources ranges from 80 to a.' srem. United Nations Scientific Committee e
the Effects of Atomic Radiation, Ionizing Radiation: tevels and Effects. Volume 1. United Nations, pp. 2 , 1, 1972.

IDIfrequency of occurrence: high >I.0 x 10 2; medium 1.0 x 10 2 to 1.0 x 10 5; low <1.0 x 10 5 per year.
IC A dash indicates a dose less than 1.0 x 10 * area or that this action does not apply to the decommissioning mods shown.
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Table 4.4-3 Estimated frequencies and radioactivity releases for selected
truck transport accidents

Radiation Dose for
Maximally Exposed
Individual, (rem)(a)

Frequency of Frequency of 50 Yr Dose
Accidents per Accidents per Release, 1st Year Dose CommitmentAccident Description DECON SAFSTOR Curies Bone Lung Bone Lung

Truck Transport gf)DtE9""i5-sioning Wastes
Minor Accident with

Closed Van 8.8 x 10 1 9.0 x 10 2 No Release -- -- -- --

Moderate Accidents with
Closed Va, 2.1 x 10 1 2.1 x 10 2 1 x 10 4 0.01 0.2 0.01 0.2Severe Accieent witt.
Closed Van 5.6 x 10 3 5.7 x 10 4 1 x 10 2 1.1 21 1.1 24i

""

(a) Maximally-Exposed individual is assumed at 100 m from the site of the accident."'

(b) Based on an inventory of 100 Ci per truck shipment.

(C) Release fractions for respirable material for moderate and severe accidents are assumed to be 10 6 and 10 4respectively.

|

|

|

|

|

u --
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is not considered viable. In the ENTOMB option with the reactor internals
removed, it may be possible to release the site for unrestricted use at some
time within the order of a hundred years if calculations demonstrate that the
radioactive inventory has decayed to acceptable residual levels. However, even
this ENTOMB alternative appears to be less desirable than either DECON or
SAFSTOR based on consideration of the fact that ENTOMB results in higher radiation
exposure and higher initial costs than 30 year SAFSTOR, that the overall cost
of ENTOMB over the entombment period is approximately the same as DECON, and the4

fact that regulatory changes occurring during the long entombment period might
result in additional costly decommissioning activity in order to release the
facility for unrestricted use.,

1 Consideration was given to the situation where, at the end of the reactor !

'operational life, it is not possible to dispose of waste offsite for a limited
period of time, but not exceeding 100 years (see Section 2.7). Such a constraint i

needs to be accounted for in the decommissioning alternatives. Based on an
analysis by PNL of the technology, safety and cost considerations on selection
of decommissioning alternatives," it was concluded that SAFSTOR is an acceptably
viable alternative. While DECON and conversion of the spent fuel pool to an
independent spent fuel storage pool is certainly a possibility for the case
where all other radioactive wastes can be removed offsite, there does not appear

i to be any significant safety difference between this alternative and SAFSTOR and
the choice should be a licensee decision. The activo phase of maintaining the3

I spent fuel in the pool is not considered to be part of the regulatory require- |
: ments for decommissioning, but would be considered under the usual operating )licensing aspects regarding health and safety sith consideration given to facil- ,

itation for decommissioning. Aside from the expenses incurred from storing J
2

spent fuel, other costs for keeping radioactive wastes onsite for the reactor
in a safe storage mode were estimated to have minimal etfect on the SAFSTOR !

alternative compared to this alternative for radioactive wastes being sent
offsite. Site security or storage of spent fuel (which is considered as an
operational rather than a decommissionin nsideration) was estimated at about
$0.94 million per year (in 1986 dollars) In a multireactor site, such ,,

security could result in less cost because of a sharing of required overheads.
,

i

.i

1

j
|

!

1

i

(a) Adapted from Reference 14.
I

,

!
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5 BOILING WATER REACTOR

A boiling water reactor (BWR), like a pressurized water reactor (PWR), is
a facility for converting the thermal energy of a nuclear reaction into the
kinetic energy of steam to drive a turbine generator and produce electricity.
In a BWR, the conversion is accomplished by heating water to boiling in the
reactor pressure vessel and using the resulting steam to drive the turbines.
The intermediate step, present in a PWR, of converting pressurized hot water'

into steam through a heat exchanger in a steam generator is not used in a BWR.
Elimination of this step also eliminates one cooling loop.

The generic site for the reference 1155-MWe BWR is assumed to be typical of
reactor locations and is described in Section 3.1. As in the case of a PWR,,

the specific site for a BWR is chosen on the basis of operational and regula-
tory criteria, usually with little regard for decommissioning. Fortunately,r

factors that are appropriate for siting, such as transportation access, water
supply, an6 skilled labor supply, are also appropriate for decommissioning.
Thus, the decommissioning alternative chosen will not usually depend on siting
considerations, but rat' wr on safety, costs, and land use options at the time
of decommissioning. These considerations are discussed in Section 4 for a PWR,
and apply equally to a BWR,

In this section, we have used information prepared for the study on the tech-
nology, safety and costs of decommissioning a reference BWR, which was con-
ducted by Pacific Northwest Laboratory (PNL) for the NRC.1 In the BWR study,
PNL selected the Washington Pnblic Power Supply System's WNP-2 1155-MWe reactor
at Hanford, Washington, as the reference BWR and assumed it to be located on
the generic site. PHL then developed and reported information on the available
technology, safety considerations, and probable costs for decommissioning the
reference facility at the end of its operating life. As part of this study,
PNL did a sensitivity study to analyze the effect that variation of certain
parameters might heve on radiation doses and costs associated with decor
missioning. The parameters which were varied included reactor size, degree of
radioactive contamination, diffe: rent contract arrangements, type of containment
structure, etc.

| The incremental costs sf utilizing an external contractor for decommissioning
were updated in a related follow-on analysis.2 In another related follow-on
study,a the estimated decommissioning cost and dose impacts of post-TMI-2
requirements on the reference BWR have been examined and assessed. The results

! of these two recent studies ere included in the estimated decomissioning cost
and dose estimates presented in this chapter for the reference BWR.

5.1 Boiling Water Reactor Description

f The major components of a BWR are e reactor core and pressure vessel, steam
turbines, an electric generator, and a steam condenser system (Figure 5.1-1).

'

Water is boiled in the reactor pressure vessel to create steam at high tempera-
ture and pressure, whicn then paases through the primary circulation loop to
drive the turbines. ibe turbines turn the generator, which produces electricity.

5-1
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The steam leaving the turbines is condensed by water in the secondary loop and
flows back to the reactar. The water in the secondary loop flows to the cooling
towers where it is in ttrn cooled by evaporation. The secondary cooling loop
is open to the atmosphert, but the primary loop is not. |

Buildings or structures associated with the reference BWR include 1) the reactor
building which houses the reactor pressure vessel, the containment structure, -

the biological shield, new and spent fuel pools, and fuel handling equipment; >

2) the turbine generator building which houses the turbines and electric gen-
erator; 3) the radwaste and control building which houses the solid, liquid, and
gaseous radioactive waste treatment systems, and the main control room; 4) the
cooling towers; 5) the diesel generator building which houses auxiliary diesel ,

generators; 6) water intake structures and pump houses; 7) the service building !
,
' which houses the makeup water treatment system, machine shops, and (fices; and

;

8) other minor structures.

In reference BWR, the reactor building, the turbine generator building, and
the radwaste building are the only buildings containing radioactive materials.
The reactor core and its pressure vessel are highly radioactive, as is the

.

piping to the turbines. The turbines are also radioactive, but the cooling [
towers and associated piping are not, since the design of the system is such '

that any leakage would be from the nonradioactive secondary loop to the primary '

loop. Much equipment in the radwaste building is radioactively contaminated,
as is the spent fuel pool in the reactor building.

;

The major sources of radiation in decommissioning a BWR are associated with the '

reactor itself, the containment structure, the concrete biological shield, the '

primary loop, the turbines, and the radwaste handling systems.
'

5. 2 BWR Decommissioning Experience

At the present time, the Elk River, Minnesota, demonstration rerctor is the ;
-

only power reactor that has been completely dismantled.4 Thf. .ds a 58.2-MWt
iBWR that was dismantled between 1911 and 1974. While this reactor was quite

small compared to present-day power reactors, its decommissioning served to,

demonstrate that reactors can be decontaminated safely with little occupational
,

'

or public risk. At Elk River, the containment building was kept intact until
,the pressure vessel and biological shield were removed. Only after all of the
rradioactive metal components and concrete areas were removed was the concrete

containment structure demolished.
.

l

|
Other reactors, all of them relatively small, have been placed in safe storage

! or entombed (Table 1.5-1). Safe storage and entombment require surveillance
,

I

i and retention of a possession-only license. At Elk River, the license was

{ terminated. '

; 5.3 Decommissioning Altrrnatives

The decommissioning alternatives considered in this section are DECON, SAFSTOR,
and ENTOMB.,

I

l
,
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5.3.1 DECON

LcCON means the prompt removal .c '1 h of-
s .. .

.

levels which would permit releas ( ,A ity fe use 9-~

radioactive equipment and struct'.res n'eeu r ,. . e mi .- $d | artr
.s

of a DECON procedu-e. The end result i- the s'- o an) rem '.7-. , .

ing structures fo .erestricted use e- ly 6 a ', -. /a cad sf rest vt-

,

operation.

DECON is advantageous beause it allos r > .icense her-

,

after cessation of fac.,.ty operations a m . w.tive site.-

DECON is advantageous if the site is re+,. Nes. W the sit
has become extre Aly valuable, or if the sit, r ist be 1.nme -
diately relened for unrestricted use. It is go.;s in hat the
reactor operating staff is available to assist .nissioning and that-.

.

continued surveillance and maintenance is not A disadvantage is the' *

higher occupational radiation dose which occu i - ,3 DEC0'. compared to tt.e ;

1 other alter %tives. !
i

The basic estimates in the original.PNL studies have been adjusted by PNL |.

'

analysts to reflect January 1986 costs. The revised estimate for the reference |' BWR shows that DECON would require 6 years to complete, including 2 years of :
i planning prior to reactor shutdown, and would cost $108.9 million in 1986 {
: dollars (Table 5.3-1). In addition to the values escalated from the PNL r7 port

,

(NUREG/CR-0672),1 the table also includes the cost additions--for pre- i
-

decommissioning engineering, additional staff to ass m e meeting the 5 rem / year '

j dose limit for personnel, extra supplies for the additional staff, and the addi- I

tional costs associated with the option of utilizing an external contractor toi

conduct the decommissioning effort--which were developed in the PNL cost update
,

|done for the Electric Power Research Institute.2 The estimated decommissioning
cost impacts of post-THI-2 requirements on the reference BWR3 are included in j

the table as well. It can be seen from the table that the total cost of DECON'

; is about $131.8 million under the utility plus-contractor option. For com- [
parison purposes, the time required to plan and build a large power reactor is ;<

presently about 12 years and the cost is well over two billion dollars, i

. i
| Three important radiation exposure pathways need to be considered in the evalu- i

! ation of the radiation safety of normal reactor decommissioning operations: |
; inhalation, ingestion, and external exposure to radioactive materials. For }
l reasons similar to that discussed for PWRs in Section A.3.1, during decommis- <

f sioning the dominant exbasure pathway to workers is exmernal exposure while !
j for the public the dominant exposure pathway is inhalation. During the trans- |

port of radioactive waste, the dominant xposure pathway is external exposure*;

i for both transportation workers and the public. A summary of the radiation
j doses resulting from these pathways is presented in Table 5.3-2.

; The aggregate occupational radiation dose from external exposure to surface
contamination and activated material, not including transportation of radio-

j active waste, is estimated to be about 1764 man-rem over 4 years, or an average
1 of 440 man-rem per year. (Table 5.3-2). The occupational radiation dose to
i truck transportation workers from DECON waste shipments is estimated to be
4

i

|

I
|
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I' *NTable 5.3-1 Summary of reevaluated decommissioning costs for the reference Bwi in 5 Millions
*

ENT0f6

Prep. for SAFSTOR 'I Internals Inter: als 100 years ofIDecommissioning gg) Safe Storage (d) 10 years 30 Years 100 Years Included (g) Removed Survelliance]Element DECOM

Base Case Estimated
Decommissioning Costs:

(1978 dollars) (43.6) (21.3) (57.4) (58.9) (55.0) (35.0) (40.6) (3.9)
1986 dollars 98.5 6C. 7 81.4 6.4

Safe Storage (d)
Preparation MAS 37.5 41.0 41.0 41.0 NA NAUI UI U)3.3 11.6 (h) (h)Continuing Care NA NA 0.9

Deferred Id)Decontamination NA NA 82.2 82.2 48.0 NA NA

U}y Possible Additional Costs
* - Additional Staff Needed to

Reduce Average Annual
Radiation Dose to:
5 res per year 4.4 1.1 2.7 2.3

UseofExternalDecgs--

sioning Contractor 21.1 8.8 17.8 21.3

- Pre-Decommissioning
Engineering:

Internal (utility){y) 5.6 3.4 4.5 4.5 4.5 5.6 5.6
or

Enternal (contractor) 7.4 4.5 7.4 7.5

Supplies for Extra staf f-

f 5 res/yr average dose)g) .02 0.1 *0.1 +0.1

I I III II- NRC Licensing Activities "I 4.1 s0.1 $0.I ") +0.3 *1. 0 *0.1 *0.1 s1. 0

Post-TMI-2 Ispacts:-

*0.1 negligible (p) 4.1 so.1 negligible s0.1 so.1 $0.3Internal (utility)g,)
or
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Table 5.3-1 (Continued)

IIIENTOMB

Decommissioning Prep. for SAFSTOR ') Internals Internals 100 years ofI
I Element DECONIC) Safe storage 10 Years 30 Years 100 Years Included (g) RemoveJ Surveillance (h)Id)

External (contractor)I'I <0.1 negligible <0.1 <0.1
,

Subtotal (<5 ree/yr):
Utility (Internal) 108.9 41.0 1M. 3 130.4 106.1 77.3 89.6 7. 4

or
Contractor (external) Staf fing 131.8 96.2 112.8 7.4

,

TOTAL Estimated Cost:
Utility Staffing 108.9 128.3 131.4 106.1 84.7 97.0

or
Contractor Staf fing 131.8 104.3 120.2

'T

!
3

|
1

?

f

i
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TABLE 5.3-1 Footnotes
>

(a) Values include a 25% contingency and are in constant 1986 dollars.

| (b) Values exclude cost of disposal of last core, exclude cost of demolition |
of nonradioactive structures, and exclude cost of deep geologic disposal

| of dismantled, highly activated components.

(c) Adapted from Reference 1, Table 10.1-1, unless otherwise indicated.
[

; (d) Adapted from Reference 1, Table 10.2-1, unless otherwise indicated. !
i
'

(e) The values shown for SAFSTOR include the costs of the preparations for
,

! safe storage, continuing care, and deferred decontamination. (
; ;

(f) Adapted from Reference 1, Table 10.3-1 and Appendix K. |
'

(g) Does not include the eventual costs associated with the removal,
packaging, and disposal of the entombed radioactive materials, the (

,

! demolition of the entombment structure, or demolition of the Reactor
;j Building.

j (h) The annual cost of surveillance and maintenance for the entombed
'

'structure is estimated to be about $0.064 million.j
i

1 (i) NA-not applicable.
t

! i

(j) Adapted from Reference 1, Table 2.10-4. |
'

(k) Adapted from Reference 1, Table J.7-2. I
; :

(1) Adapted from Reference 2, Table 1.1, unless otherwise indicated.>

-

| (m) The values shown include the estimated costs of NRC licensing activities
i

' as well as the costs associated with inspections anticipated to be I

required by other Federal and state agencies. |

(n) Adapted from Reference 3, Table 2.5-7.

(o) Adapted from Reference 3, Table 2.5-7 and from Reference 1, Appendix 0. |
!

:

i (p) Negligible means less than $0.025 million.

!

!

l

I
t

:

!
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Table 5.3-2 Summary of radiation dose analyses for decommissioning the reference BWR

(values are in man-rem)(a)
!
i

ENTOMB with,

'

SAFSTOR After Internals Internals
DECON 10 Years 30 Years 100 Years Included Removed

] Occupational Exposure

i Safe Storage Preparation NA(b) 294 294 294 NA NA
1 Continuing Care NA 1 7 10 neg neg
,

Decontamination 1764 495 36 neg NA NA
Entombment NA NA NA NA 1492 1603

'

Safe Stor. Prep. Truck Shipments NA 22 22 22 NA NA
Decontamination Truck Shipments 110 22 2 neg NA NA
Entombment Truck Shipments NA NA NA NA 51 69

Total 1874 834 361 326 1543 1672
Ti

* Public Exposure

! Safe Storage Preparation NA neg neg neg NA NA
Continuing Care NA neg neg neg neg neg.

Decontamination neg neg neg neg NA NA
Entombment NA NA NA NA neg neg
Safe Stor. Prep. Truck Shipments NA 2 2 2 NA NA
Decontamination Truck Shipments 10 2 neg neg NA NA

i Entombment Truck Shipments NA NA NA NA 5 7
;

1 Total 10 4 2 2 5 7

(a)All entries are from Reference 1. Values exclude radiation dose from disposal of last core.
(b)NA means not applicable and neg means negligible.

|

\
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'

t

about 110 man-rem.(a) In comparison, the average annual occupational' radiation ,

'dose from operation, maintenance, and refueling of BWRs from 1974 through 1979
5

j was approximately 670 man-rem per reactor and 1,136 man rem in 1980.

4 The inhalation radiation dose to the public from airborne radionuclide releases
during DECON is estimated to be negligible. The radiation dose to the public i

*

from the truck transportation of radioactive wastes from DECON is estimated to ja

be about 10 man-rem.
7

4 ;

A major reason for the difference in cost and radiation dose between DECON of |
;

a BWR and a PWR is the requirement to dismantle, remove, and dispose of the [
radioactive turbine, condenser, and main steam piping of a BWR. A PWR turbine !

! is not significantly contaminated with radioactivity since the major portion |
; of the radioactivity is confined to the primary coolant systems. !
1

'

5.3.2 SAFSTOR

Generally, the purpose of SAFSTOR is to permit residual radioactivity to decay :
to levels that will reduce occupational radiation exposure during subsequent, |.

'final decontamination. As indicated in Table 5.3-2, most of the occupational
; dose reduction due to decay occurs during the first 30 years after shutdown |

1 with considerably less dose reduction thereafter. The public dose will always '

j be small and will also experiences most of its reduction during decommissioning :
within the first 30 years. Nonradioactive equipmcnt and structures need not be j

1 removed, but eventually all radioactivity in excess of that allowed for un- ;
restricted use of the facility must be removed. Hence, in contrast to DECON, '

; to take advantage of the dose reduction, the safe storage period could be as
| long as 60 years including final decontamination. The end result is the ;

same: release of the site and any remaining structures for unrestricted use.
'

i

SAFSTOR is advantageous in that it can result in reduced occupational radiation |
| exposure in situations where urgent land uso considerations do not exist. Dis-

,

advantages are that the owner is required to maintain a possession-only license4

>

under 10 CFR Part 50 during the safe storage phase and to meet its requirements !
at all times, thus contributing to the number of sites dedicated to radioactive '

i materials storage for an extended time period. Other disadvantages are that
surveillance and monitoring are required, the cumulative dollar costs are higher'

l than for DECON, and the original operating staff will not be available at the
j end of the safe storage period to assist in the decontamination.

} The PNL study shows that the costs of SAFSTOR for a 30 year period are greater
j than those of DECON and vary with the number of years of safe storage. For !'

exarnple, the total cost of 30-year SAFSTOR is estimated to be $131.4 million |in 1986 dollars compared with the total cost of $108.9 million for DECON.
!,

| However, the total cost of 100 year SAFSTOR is estimated to $106.1 million in |
! 1986 dollars. The lower cost of 100 year SAFSTOR compared to 30 year SAFSTOR !
I is the result of lower costs for deferred decontamination due to the radio-
!

,

! I'

'

(a)For a detailed explanation of the minor contributions (e.g., less than;

O.0P man-rem for DECON) from post-THI-2 impacts to the total estimates shown
in Table 5.3-2, consult Table 2.4-2 of Reference 3.
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. activity having decayed. PNL's cost estimates for the decommissioning alter-
natives are presented in Table 5.3-1.

SAFSTOR results in lower radiation doses to both the work force and the public
than DECON or ENTOMB. The aggregate occupational radiation dose is estimated
to be approximately 337 man-rem for 30 year SAFSTOR (294 man-rem from safe
storage preparation, 7 man-rem from continuing care, and 36 man-rem from
deferred decontamination), not including transportation (Table 5.3-2). The
occupational radiation dose from the truck transport of radioactive wastes
is estimated to be about 24 man-rem. For 100 year SAFSTOR the estimated
occupational radiation dose is estimated to be approximately 326 man-rem (294

'

man-rem from safe storage preparation, 10 man-rem from continuing care, and a
negligible dose from deferred decontamination). The occupational radiation
dose from the truck transport of radioactive wastes is estimated to be about

,

22 man-rem. Thus, 100 year SAFSTOR results in little additional reduction in !

the aggregate occupational radiation dose compared to 30 year SAFSTOR. l

Radiation doses to the public from airborne radionuclide releases resulting
from SAFSTOR are estimated to be negligible. The radiation dose to the public
from the truck tran; port of radioactive wastes during the preparation for safe
storage is estimat'sd to be about 2 man-rem, and that from the truck transport

i

of radioactive wastes during deferred decontamination after 30 and 100 years
of safe storage is estimated to be negligible,

i

5. 3. 3 ENT0MB

ENTOMB means the complete isolation of radioactivity from the environment by
means of massive concrete and metal barriers until the radioactivity has decayed
to levels which permit unrestricted release of the facility. These barriers
must prevent the escape of radioactivity and prevent deliberate or inadvertent
intrusion. The length of time the integrity of the entombing structure must
be maintained depends on the inventory of radioactive nuclides present. A BWR
will contain 80Co as the largest contributor to radiation dose. If it has been

: operated only a short time the integrity of the entombing structure need only
be maintained for a few hundred years, as the disappearance of radioactivity
is controlled by the 5.27 gear half-life of SOCo and the 30 year half-life,

fission products such as 1 7Cs. If, on the other hand, the reactor has been'

,

operated for 30 or 40 years, substantial amounts of SSNi and S4Nb (80,000 year I
and 20,000 year half-lives, respectively) will have been accumulated as acti-
vation products in the reactor vessel internals. The dose rate from the 94Nb
present in the reactor vessel internals has been estimated to be approximately
0.7 rem / hour while the dose from the 58Ni in the internals is 0.07 rem / hour.
These dose levels are substantially above acceptable residual radioactivity
levels and, because of the long half * ,ves of 84Nb and 58Ni, would not decrease
by an appreciable amount, due to radioactive decay, for thonsands of years. In
addition, there are an estimated 1,000 curies of 5SNi in the reactor vessel
internals which could result in potential internal exposures in the event of a

j breach of the entombed structure and subsequent introduction of the 59Ni in an
exposure pathway during the long half-life of 59Ni. Thus, the long-lived
isotopes will have to be removed or the integrity of the entombing structure.

) will have to be maintained for many thousands of years.

.
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ENTOMB for a BWR is limited to the containment vessel because its unique struc-
( 'ure lends itself to entombment and because it contains most of the radioactiv-

,ty in the facility. Other buildings associated with a reactor must be decom-
missioned by another method such as DECON. It is possible, however, to move
some radioactive components from other buildings to the containment vessel and
ENTOMB them there, rather than shipping them offsite.

ENT0MB is advantageous because of reduced occupational and public exposure to
radiation compared to DECON, because little surveillance is required, and
because little land is required. It is disadvantageous because the integrity
of the en'ombing structure must be assured in some cases for hundreds of thou-
sands of years, because a possession-only license under 10 CFR Part 50 would
be requirea which in turn requires some surveillance, monitoring, and main-
tenance, and because entombing contributes to the number of sites dedicated to
radioactive materials containment for very long time periods.

Two approaches to the ENTOMB alternative for a BWR are possible. In the first
approach, the pressure vessel internals and their long-lived 59Ni and 84Nb
isotopes are entombed, along with other radioactive material. This results in
less cost and radiation dose because the pressure vessel and its internals will
not have to be removed, dismantled, and transported to a deep geologic waste
repository. It will also, however, result in the requirement for a possession-
only license and indefinite surveillance because of the presence of the long-
lived isotopes.

In the second approach, the pressure vessel internals, with their long-lived
59Ni and 94Nb isotopes, are removed, dismantled, and transported to a radio-
active waste repository. This results in more cost and radiation dose, but
offers the possibility that surveillance and the possession-only license could
be terminated at some time within several hundred years, thereby releasing the
entire facility for unrestricted use. At the outset, a careful inventory of
radioactivity would need to be made to ensure that only relatively short-lived
isotopes were present.

In both approaches, as much solid radioactive material from the entire facility
as can be accommodated is sealed within the containment vessel. All openings
to the exterior of the containment vessel are sealed. Radioactive material
outside the containment vessel is removed down to levels which permit release
of the remainder of the facility for unrestricted use.

Radioactive materials not entombed would have to be packaged and transported
to a disposal site. Cost sat'ings and radiation dose reductions would result
from the lesser volume of ralioactive equipment and material having to be dis-
mantled, packaged, and transported. In any case, all spent fuel would be removed.

ENTOMB for the reference BWR, including the pressure vessel and its internals,
is estimated to cost $77.3 million, with an annual surveillance and maintenance
cost of $64,000, it results in an aggregate radiation dose of 1492 man-rem to
decommissioning workers, 51 man-rem to transportation workers, and 5 man-rem to
the general public. ENTOM8 for the reference BWR, with the pressure vessel
internals removed, is estimated to cost $89.6 million, with an annual surveil-
lance and maintenance cost of $64,000, and to result in an aggregate radiation
dose of 1603 man-rem to decommissioning workers, 69 man-rem to transportation
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workers, and 7 man-rem to the general public. These estimates are listed in !

Tables 5.3-1 and 5.3-2. i

| i

| 5.3.4 5ensitivity Analyses !

In addition to the referenca BWR, PNL also analyzed a variety of realistic;

decommissioning situations.1 These variations were studied to determine if
ithey might have significant impact on the conclusions reached for the reference

j BWR regarding doses and costs for the decommissioning alternatives. While >

'there were some dif ferences in results, the conclusion of the sensitivity,

analysis is that these differences do not substantially affect the original i-
'

cost and radiation dose conclusions. Of the various situations analyzed by i3

PNL, the most important with regard to their potential effect on dose and cost j
a

estimates are reactor site, degree of contamination and type of containment
s truc t'are.

.

) Based on an analysis 6 similar to that for the reference BWR (NUREG/CR-0672) i
; and incorporating selected cost adders (described in References 2 and 3 and |
; escalated to constant 1986 dollars as shown in Table 5.3-1), upper-bound +

estimates were made of the costs for immediate dismantlement of reactor plants'
i

i smaller than the reference plant. The analysis was limited to plants with |
thermal power ratings greater than 1200 MWt and was based on the assumption'

! that all costs (staff labor, equipment, supplies, etc.) except radioactive .

waste disposal are independent of plant size. The results are shown in :
Table 5.3-3. |

Table 5.3-3 Estimated immediate dismantlement costs (in millions) for plants :
I smallerthanthereferegeyWR,basedonpreviously-derived i

overall scaling factors
i
i

i '
Waste Scaling Remaining

Escalated Total (C)Reactor MWt Disposal Factor Costs Adders Costs
)

| WNP-2 3320 44.201 1.000 54.464 10.230 108.894
i Cooper 2381 44.201 0.809 54.464 10.230 100.453
i

! Vermont 1593 44.201 0.648 54.465 10.230 93.336
) Yankee

(a)All costs are in constant 1986 dollars and include a 25% contingercy.
] (b) Derivation of previously-derived overall scaling factors can be found in
'

Reference 1.

(c) Total costs shown above are for the utility-only cost option.

Using the results from Table 5.3-3, a linear equation can be derived for the
| scaling of the immediate dismantlement costs of plants in the 1200 to 3500 MWt

range:-

Cost = 78.993 + (9.008 x 10 8) (MWt)

Revised overall scaling factors for the Cooper and Vermont Yankee plants were
obtained by dividing the results of the linear equation by the cost of the
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reference plant. Based on this formula, a list of variations in dnse and cost
of these BWRs is presented in Table 5.3-4.

Also analyzed was the sensitivity of decommissioning costs and radiation doses
to a postulated tripling of radiation dose rates from radionuclides deposited
in BWR coolant system piping during reactor operation over a period of 30 to
40 years. This tripling of dose rate is postulated as an upper limit on the

. basis of recent trends for operating reactors. If no corrective action is taken
| to reduce the radiation dose rates, the accumulated radiation dose to decom-
| missioning workers for DECON would be increased from 1764 man-rem to 4573

man rem,1 and the total decommissioning costs could be increased by about 12
million for DECON. For ENTOM8 the radiation dose would be increased from 1604
man-rem to 4154 man rem and the total cost could be increased about 12 million.
For preparation for safe storage, the radiation dose would be increased from
294 man-rem to 759 man rem, and there would be no significant change in the
ccst.

In order to handle these postulated higher initial radiation levels, it appears
that additional chemical decontamination during decommissioning would be the
most cost-effective approach. For example, it is estimated that increasing the
circulation time of the chemical solution about 50% would reduce the postulated
increased radiation levels by a factor of 3, thus reducing these levels to
approximately the same dose rate conditions assumed in the reference case
analysis. This approach would also be more consistent with the principles of
ALARA, since the occupational radiation dose associated with a chemical decon-
tamination cycle is relatively small, compared with the radic ion dose asso-
clated with installing temporary shielding, or with attempting to perform the
dismantlement without additional shielding. In addition, it appears likely
that the large buildups of radionuclides prevalent today on piping systems will
be prevented as periodic decontamination during normal operation of the reactor
coolant system and related fluid-handling systems becomes standard procedure.

Analysis was also done to determine if variation in design of the BWR containment
structure would have significant impact on doses or costs of decommissioning.
There are three principal designs of BWR containments and pressure suppression '

systems, namely Mark 1, Mark II, and Mark III and these were analyzed by PNL.
The conclusion reached by this analysis was that for SWR plants of equivalent
pou r 'ati.1g, differences in containment design have very little effect on the
total cost of decommissioning of a BWR.

One of the circumstances that has changed since the original BWR decommissioning
report? was prepared which could influence the development of the cost of dose
estimatti presented in this GEIS is an assessment of post-THI-2 requirements on
the deconissioning of the reference BWR. Actions judged necessary by the NRC
?o correc". or improve the regulation and operation of nuclear power plants based
on the ecerience from the accident at THI-2 resulted in a number of recommenda-
tions tha t wer;t subsequently issued to the utilities as requirements. Some of
those requirements resulted in equipment and hardware changes and/or additions
to the reference BWR that could eventually expand the scope of decommissioning
activities, since those materials could reasonably be expected to become con-
taminated or r.sdioactive during the remaining operational lifetime of the plant.
For the referenae BWR, it was concluded by PNL in a recent study3 that the
original immediate dismantlement decommissioning cost estimates could be
expected to increase very slightly overall (considerably less than 1% in

5-13

_ _ . . .



_ _ _ _ _ - _ _ . _ _ _ _ _ _ _ . . .___ _ . _ --._- _ __ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ __

Table 5.3-4 Estimated costs and cccupational radiation doses for d: commissioning
different-sized BWR plants (a, b, c)

Station
Vendont Yankee Cooper WNP-2

Power Rating (thermal megawatts) 1,593 2,381 3,320
Overall Scaling Factor (OSF) 0.857 0.922 1.000
DECON ($ millions) 93.3 100.4 108.9

(aian-rem) 1,581 1,701 1,845(c)
ENTOMB (d)

w/ internals ($ millions)(c) 66.2 71.3 77.3
(man-rem) 1,348 1,450 1,573

w/o intern.fis ($ millions) 76.8 82.6 89.6
(man-rem) 1,443 1,553 1,684

SAFSTOR
Preparations for
Safe Storage ($ millions) 35.1 37.8 41.0u.

0 (man-rem) 321 346 375
# Saf.e Storage:

for 30 years ($ millions) 3.3 3.3 3.3
(man-rem) 6.5 6.5 6.5

for 50 years ($ millions) 5.6 5.6 5.5
(man-rem) 10 10 10

for 100 years ($ millions) 11.7 11.7 11.7
(man-rem) 10 10 10

Deferred Dismantlement:
after 30 years ($ millions) 70.4 75.8 82.2

(u n rem) 31 33 36

af ter 50 years ($ millions) 41.4 44.5 48.3
(man rem) 2.6 2.8 3

after 100 years ($ millions) 41.1 44,3 48

(man-rem) >l >l >l

Facility Demolition ($ millions) 16.4 18.0 19.9

(*) Values include a 25% contingency and are in 1986 dollars.
}

(c) Costs do not incluce spent-fuel disposal or demolition of nonradioactive structures.
(d) Doses are taken from Reference 1 and do not include those due to transportation of wastes.ENTOMB costs do not include continuing care costs (0.064 M/yr).
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!constant 1986 dollars), due to a slightly expanded scope of dacommissioning
activities associated with changes in the reference plant's characteristics.
The radiation dose would be increased by about 3 man-rem, due entirely to
decommissioning operations associated with the removal and packaging of a small
additional quantity of contaminated materials.

'
i

Other methods of facilitating decommissioning, in addition to additional
i

chemical decantamination, are discussed in NUREG/CR-0569.7 These include '

improved documentation, reduction of radwaste volume by incineration, electro-
polishing of piping and components as a decontamination technique, remote main-
tenance and decommissioning equipment (robots), improved access to piping and
components, and improved concrete protection. ;

5.4 Environmental Consequences

Radiation doses and costs associated with possible decommissioning alternatives '

are discussed in Section 5.3. It is to be emphasized for perspective that for
any viable decommissioning alternative, the environmental effects of greatest

1

concern, i.e., radiation dose and radioactivity released to the environment,
are substantially less than the same effects resulting from reactor operation
and maintenance. It should also be noted that while the dollar costs of ENTOMB
are less than those of DECON, the environmental impacts could be quite high
should large amounts of radioactivity escape from a breached structure during
the entombment period.

Other environmental consequences are rather different from the environmental
consequences usually discussed in environmental impact statements. This is'

because, usually, an environmental impact statement is addressed to the conse-
quences of building a facility that will require land, labor, capital investment,

: materials, continuing use of air, water and fuel, a socioeconomic infra-
! structure, etc. Decommissioning, on the other hand, is an attempt to restore

things to their original condition, which requires a much smaller commitment of
resour.es than did building and operating the facility.

A major environmental consequence of decommissi ' ling, other than radiation dose
and dollar cost, is the commitment of land ar- to the disposal of radioactive,

waste. Estimates are shown in Table 5.4-1 o. .h4 low-level waste disposal
- volume required to accommodate radioactive waste rad rubble removed from the
l facility and transported to a licensed site for disposal. The volume for ENTOMB

does not include the volume of the entombing structure or of the wastes entombed
within it, only the wastes shipped off-site. The entombing structure is, in
effect, a new radioactive waste burial ground, separate and distinct from the
ones in which the wastes in Table 5.4-1 are buried, and may necessitate licens-

| ing consideration such as those for a low-level waste burial ground under
| (10 CFR 61).
1

If shallow-land burial of radioactive wastes in standard trenches is assumed,
then a burial volume of about 18,975 m3 of radioactive waste can be accomoo-
dated in less i.han 2 acres. The two acres is small in comparison with the
1,160 acres used as the site of the reference BWR.

Certain highly activated components of the reactor and its internals may require
disposal in a deep geologic disposal facility rather than in a shallow-land
burial ground because of the large initial level of radioactivity and the very
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,

'
;

Table 5.4-1 Estimated burial volume of low-
level radioactive waste and i4

rubble for the reference BWR

3Decommissioning Alternative Volume (m ) i

i

DECON -18,975(a)

SAF4 TOR

Oeferred Decontamination (b)
following Safe Storagee

for: 10 Years 18,975(a,c)
30 Years 18,975
50 Yedrs 1,783 ;

100 Years 1,673 !

ENT0H8(d) |
Internals Included 8,042 ;

Internals Removed 8,420
}
!

(*) Includes about 36m3 of radioactive waste i

attiibutable to removal of backfitted ('

material (adapted from Table 5.2-8, |
Reference 3). i

(b) Radioactive wastes from preparations
for safe storage are small in compari-

;
son to thosi from deferred ;

decontaminat:in. i

(c)Although, in actuality, there is a
gradual decrease in waste volume
over time, it is not indicated here
for clarity of presentation.

(d) Volume of entombing structure and the
wastes within are not included.

|
|

|

|
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long half-lives of 59Ni and 94Nb. Only about 11.b m3 of material would be
involved and would require approximately 89 m3 of waste disposal space.

The cost for disposing of these materials in deep geologic disposals was esti-
mated by PNL to be about $2.9 million (in 1978 dollars).1 Based on recent
estimates of deep geologic disposal costs,8 it is currently estimated by PNL
that deep geologic disposal of the highly activated materials would cost about
16.2 million (in 1986 dollars). This cost has not been included in the costs o"
decommiscioning shown in Table 5.3-1.

PNL considered accidental releases of radioactivity both during decommissiorp h)
during transport of wastes and the results are presented in Table 5.4-2. F.adia-
tion doses to the maximally-exposed individual from accidental airborne rMb-
activity releases during decommissioning operations were calculated to be quite
low. Radiation doses to the maximally-exposed individual from accidental
radioactivity releases resulting from transportation accidents wert calculated
to be low for the most severe accident.

Other environmental consequences of decommissioning are minor compared to the
environmental consequences of building and operating a BWR. Water use and
evaporation at the rate of as much as 27 x 108 3m /yr ceased when the reactor
ceased operation. The total water use for decommissioning is estimated to ta
about 18 x 103 m. The number of workers on site at any time will be no greater3

than when the BWR was in operation and will be much less than when the BWR was
under construction. The transportation network is already in place, but will
require some maintenance if the SAFSTOR mode is selected.

i

Disturbance of the ground cover need not take place to any appreciable extant
except for filling holes and leveling the ground following removal of under-
ground structures, unless operation of the plant has resulted in contamination
of the ground around the plant. Plowing of the ground would generally result
in lowering average soil contamination levels to those acceptable for releasing
the site for unrestricted use, except for a few more highly contaminated areas

| where materials would have to be removed. In this case, soil to depth of
several centimeters and some paving may have to be removed, packaged, and

I shipped to a disposal facility before the site can be released for unrestricted
3 use.

The biggest socioeconomic impact will have occurred before decommissioning
started, at the time the pisnt ceased operation and the tax income created by
the plant was reduced. No additional public services will be required because

i the decommissioning staff will be somewhat smaller than the operating staff.
In the case of deferred decontamination, the decontamination staff will
be larger than the surveillance staff.

J 5. 5 Comparison of Decommissioning Alternatives

From careful examination of Tables 5.3-1 and 5.3-2 it appears that DECON or
30 year SAFSTOR are reasonable options for decommissioning a BWR. 100 year
SAFSTOR is not considered a reasonable option si.1ce it results in the continued
presence of a site dedicated to radioactivity containment for an extended time

; period with little benefit in aggregate dose reduction compared to 30 year
| SAFSTOR. DECON costs less than SAFsT0rl and its larger on an annual basis
j occupational radiation dose, which is consistent with routine annual operational

5 17,

;
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I

' Table 5.4-2. Summary of radiation 6ases to the manimally esposed individual froc xcideatal airt>orne
radionuclide releases during BWR decommissioning and transportatian of wastes

Total Atmospheric Radiation Dose te Lung (in ree) f rom:

1 Release DECON 5AFSTOR [NTL:.2
; Incident -(C1/hr)(b) First-Tear fifty-fear First-Year fifty-year First-Year fifty-year Occurrence (a)
1

'

5evere 'eansportation
A:ci e . 2.0 x 10 2 9.0 x 10 2 2.0 x 10 5 v.0 x 10 2 2.0 x 10 8 9.0 x 10 8 2.0 x 10 8 Low

,

,

Emplosion of LPG Leaked
f rom a Front-end toader 8.6 x 10 8 7.9 x 10 5 1.5 x 10 * N/Ac Ns A N/A N/A Low

i

Vacuum Filter-Bag Rupture 8.5 x 10 * 8.3 x 10 5 1.8 x 10 * 8.3 x 10 5 1.8 x 10 * 8.3 x 10 5 1.8 x 10 * Medium

Minor Transportation
Accident 5.0 x 10 * 2.2 x 10 2 4_$ , 10 3 2.2 x 10 8 4.5 x 10 2 2.2 x 10.s 4.5 x 10 3 Low

i
'

T Contamination Control
5 Envel v Rupture 1.4 x 10 * 1.0 x 10 8 1.* x 10 ' N/A N/A N/A N/A High

} Onyacetylene Emplosion 1 2 x 10 * a.7 x 10 7 1.6 x 10 * N/A N/A N/A N/A Medium

Contaminated Sweeping
Compound Fire 1.1 x 10 8 1.1 x 10 ' 2.3 x 10 ' 1.1 x 10 7 2.3 x 10 7 1.1 x 10 r 3 3 , 10 7 Medium

Gross Leak During Loop
Chemical Decontaalaation 1.0 x D * 9.8 x 10.s y,g , 10 7 9.8 x 10 7 2.1 x 10 7 9.8 x 10.s 2.1 x 10 7 Low

Filter Damage from Blast-
,

ing Surges 1.3 x 10 7 1.2 x 10 8 N/A N/A N/A N/A N/A Medium

I

|

!

!
!

:
1

)

I
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Table 5.4-2 (Continued)

Total Atmospheric Radiation Dose to lung (in ree) from:
Release DECON SAFSTOR ENTOMB

Incident ,iCi/hr)(b) First-year Fifty-Vear F irst-Vear Fifty-Vear First-Year fifty-year Occurrence (a)

Combustible Waste Fire 6.0 m 10 * 5.9 m 10 88 1.2 m 10 * 5.9 a 10 ** 1.2 m 10 * 5.9 a 10 8* 1.2 a 10 * High

Detonation of Unused
Emplosives 4.8 a 10 88 4.4 x 10 82 8.6 m 10.se N/A N/A N/A N/A Medium

* The frequency of occerrence considers not only the probtbility of the accident, but also the probability of an atmospheric release of the
calculated magnitude. The frequer.cy of occurrence is listed as "high" if the occurrence of a release of sim lar or greater magnitude per
year is >10 2, as "medium" if between 10 2 and 10 5, and as "low" if <10 5

(b)All atenspheric releases are assumed to occur during a 1-br period, for comparison purposes.
I N/A = Not applicable.u,
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1

dose for plant operations is considered of marginal significa,nce to health and ,

safety. (
,

Either ENTOMB option requires indefinite dedication of the site as a radioactive
waste burial ground. In the ENTOMB option with the reactor internals and its *

Inng-lived activation products entombed, the security of the site could not be |:

assured for thousands of years necessary for radioactive decay, so this option .

is not considered viable. In the ENTOMB option with the reactor internals I

removed, it may be possible to release the site for unrestricted use at some !
I time within the order of a hundred years if calculations demonstrate that the !

i radioactive inventcry has decayed to acceptable residual levels. However, even !

this ENTOMB alternative appears to be less desirable than either DECON or !

SAFSTOR based on consideration of the fact that ENTOMB results in higher
radiation exposure and higher initial costs than 30 year SAFSTOR, that the

,

j overall cost of ENTOMB over the entombment period is approximately the same as :
DECON, and the fact that regulatory changes occurring during the long entomb- !

' ment period might result in additional costly decommissioning activity ir order !
| to release the facility for unrestricted use. !

1

q Consideration was given to the situation where, at the end of the reactor opera- :

tional life, it is not possible to dispose of waste offsite for a limited period i
'of time, but not exceeding 100 years (see Section 2.7). Such a constraint

needs to be accounted for in selecting the decommissioning alternative. Bajed !

on an analysis by PNL of the technology, safety and cost considerations on |,

! selection of decommissioning alternatives,8 it was concluded that SAFSTOR I
' is an acceptably viable alternative. Unlike the PWR case DECON and conversion

of the spent fuel pool to an independent spent fuel storage pool for a BWR isi

! an unlikely pcssibility for the case where all other radioactive wastes can be
.

I

removed offsite. The active phase of maintaining the spent fuel in the pool is i

not considered to be part of the regulatory requirements for decommissioning,
| but would he considered under the usual operating licensing aspects regarding
; health and safety with consideration given to facilitation for decommissioning,
j Aside from the expenses incurred from storing spent fuel, other costs for
; keeping radioactive wastes onsite for the reactor in a safe storage mode were

estimated to have minimal effect on the SAFSTOR alternative compared to thisi

alternative for radioactive wastes being sent offsite. Site security for stor-
; age of spent fuel (which is considered as an operational rather than a decom-
: missioning co eration) was estimated at about $0.94 million per year (in

1986 dollars) for a multi-reactor site, such security could result in a
] lesser cost because of a sharina of required overheads.
I

l.

i
!

!

4

;

(a) Adapted from Reference 9.
!
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6 MULTIPLE REACTOR STATION

Most of the operating or planned nuclear power reactors in the United States
are located at sites with two or more reactors. Twenty-six 2-reactor sites are
in operation and an additional nine 2-reactor sites are being constructed.
Five 3-reactor sites are in operation. The possibility of locating multiple
facilities at a single site is discussed in References 1 through 4. Possibili-
ties range from a small site containing two or three reactors to a very large
site with up to 40 reactors and other fuel cycle facilities as well. The 1974 i

AEC study! contemplated up to 40,000 MWe of generating capacity at a single site,
together with reprocessing plants, fuel enrichment plants, and waste handling ,

2ana storage facilities. The 1975 NRC study contemplated power plant centers,
; fuel cycle centers, and combined centers. The power plant centers would con-

sist of 10 to 40 1200 MWe-capacity nuclear reactors; the fuel cycle centers :
'would include fuel reprocessing olants, mixed oxide fuel fabrication plants,

and radioactive waste management facilities; and the combined centers would i

contain both nuclear power reactors and other fuel cycle facilities. The Hanford i,

huclear Energy Center study assumed that 20 to 40 nuclear power plants would8
-

4 examines some ofbe waste me. ,gement facilities. A Science magazine article;

these alternatives and argues for a small number of large sites each containing:
! several reactors, as opposed to a large number of small sites with only one or
i two reactors at each site.

It is the purpose of this section to investigate whether significant differences
in the costs, safety, and otner environmental consequences of decommissioning
might exist between a reactor at a single-reactor site and one at a multiple-
reactor station and whether these differences could have an effect on regulatory
considerations. Most of this section is based on a PNL study of the technology,
safety and costs of decommissioning nuclear reactors at multiple-reactor stations.5
In the PNL study, consideration was given to interim storage of waste, permanent

,

onsite disposal of low-level waste, the dedication of
generation,theavailabilityofcentralizedservices,gesitetonuclearpowerand the type and number
of reactors present at the station. In addition, major facilitation aspects,

' such as modular construction concepts which would allow for intact removal of
the reactor pressure vessel during decommissioning were examined.*

| 6.1 Multiple-Reactor Station Description
.

: Although most of the operating or planned nuclear power reactors in the United f
States are located at stations with two or three reactors, no commercial site

,

presently exists with more than three reactors, and no multiple-reactor sites :'

have been decommissioned. Therefore, it is necessary to develop a model that I
|

permits the identification of factors which could affect the cost and safety of
decommissioning a nuclear reactor at a site where other reactors are operating, r

being built, or being decommissioned, l

;

(a) Central services include health physics services, security forces, solid
waste processing, and equipment decontamination services. j

|
'

'

| 6-1
;

|
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4

| 6.1.1 Multiple-Reactor Station Concepts j

The PNL study 5 identified several variables that could result in differences,

'

between the costs and radiation doses anticipated for decommissioning a reactor
at a multiple-reactor station and decommissioning an identical reactor at a
single-reactor station. These variables include the number of reactors at the
multiple-reactor station, the type of reactor, the nuclear waste disposal option,
dedication of the site to nuclear power generation, and the provision of central

'

,

services.
(

In the PNL study, sites with 4 and 10 reactors were considered. It is more !
,

likely that the reactors at a multiple-reactor station with a small number of
reactors (i.e., four reactors) will be of the same type and design than it is ,

!

! for a station with a larger number of reactors. However, even at a station with
! a large number of reactors including both PWRs and BWRs it is probable that

there will be several reactors of a given type and design. Standardization of
j design resuli.s in several advantages which can reduce costs and improve safety
i during the decommissioning of identical reactors at a multiple-reactor station.

|
| These advantages include:

,

minimizing the planning effort for decommissioning the second and later- '
,

' reactors of an identical or similar design
,

improving the productivity of decommissioning workers due to experience.
-

j gained on the first reactor

! improving the planning of decommissioning techniques and effectively im--

! plementing the lessons of past experience.
I

! Nuclear waste disposal is the major contributor to the public radiation dose
| from decommissioning a nuclear rcactor and is a significant item in the decom-

missioning cost. Decommissioning a reactor at a multiple-reactor station results,

) in the same quantity of nuclear waste for disposal as decommissioning an identi-
i cal reactor at a single-reactor station. However, options for the management

of this waste which may be available at the multiple-reactor station can result1

1 in significant cost and radiation dose reductions. To permit release of a site
j for unrestricted use, the radioactive waste from decommissioning an LVR at a
; single reactor station would require disposal at an offsite, licensed nuclear
j waste disposal facility. However, at a dedicated nuclear site (which remains
; restricted during dedication), options for the disposal of decommissioning wastes
j include:

{ 1. disposal at an offsite licensed low-level waste disposal facility
I 2. interim onsite stora
l wastedisposalfacilkewithtransfertoanoffsitelicenselow-levelty at a later date
i

| 3. disposal at a permanent onsite low-level nuclear waste disposal facility

f
!,

j 6-2
.

-._ _ __. _ - _ _ _ _ _ _ _ - _ _ -_ _ . - ~ . _ _ _ _ - _ _ - - _ _



_ _ _ _ - - _ _ _ _ - .-_ -__ _ _ _ . - _ _ _

Options 2 and 3 generally result in lower costs and smal g occupational andpublic radiation doses for waste disposal than option 1.
I

Other cost and safety benefits may result from the location of multiple electric
' generating facilities at nuclear energy centers. Dedication of a site to nuclear

power generation results in replacement reactors being constructed on a schedule
to achieve startup of a replacement reactor as an old reactor is shut down and
decommissioned. At such dedicated sites, improvements in efficiency as the
labor force gains experience and reduction in the planning effort required for
decommissioning the second and subsequent reactors of the same or similar types
could result in lower decommissioning manpower costs in reduced occupational
radiation doses.

A number of onsite, centralized services may be available during decommissioning
of a reactor at a multiple-reactor station. The major impact of having cen-

,

tralized services available would be reduction in the cost of decommissioning
| each reactor.
t

j 6.1. 2 Multiple-Reactor F ' in Scenarios

i
Three multiple-reactor 4 , ' scenarios are chosen for illustration of the
estimated effects of the les described in Section 6.1.1. Details of the
three scenarios are showe 6.1- 1. Summaries of estimated cost and,

occupational and public r2.. s . lose ."ductions for decommissioning a reactor
7

at a multiple-reactor static reic'.ve to decommissioning a reactor at a single- '

reactor station are giver e tion 6.3.

the site is dedicated to nuclear power generatinn (i.e., a replacement-

j| reactor is started up as each old reactor is sNt down)
i

; central facilities are provided onsite i-

4 Scenario III

] the station is large (e.g., ten reactors onsite)*

) the four reactors being decommissioned are of the same type-

1

| low-level nuclear waste is permanently disposed of onsite-

1

1 the site is dedicated to nuclear power generation (i.e. , a replacement- '

j reactor is started up as each old reactor is shut down)
i

;

| central facilities are provided onsite,-

i

i
!

!

!

(a)However, option 3 would necessitate licensing as a low-level waste burial
ground under 10 CFR 61 in addition to a possession-only license under,

10 CFR 50 for the retired reactor (s).,

,

6-3
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Table 6.1-1 Multiple-reactor station scenarios

Number of Waste Disposal
Reactors of Onsite Onsite Dedicated Central

Scenario Same Type Immediate Interim Permanent . Site Services
Number Decommissioned Offsite Storage Disposal No Yes No Yes

Single-reactor 1 X X X
station

! 2 X X X

II 4 X X X

III 4 X X X

The three scenarios evaluated for multiple-reactor station decommissioning
are:

Scenario I

the station is small (e.g., four reactors onsite)-

the two reactors being decomi..issioned are of the same type-

nuclear waste is temporarily stored onsite and moved later to an offsite-

licensed disposal facility

the site is not dedicated to nuclear power generation (i.e., a replacement-

reactor is not started up as each old reactor is shut down)

central facilities are not provided onsi'$e-

Scenario II

the station is large (e.g., ten reactors onsite)-

the four reactors being decommissioned are of the same type-

nuclear waste is temporarily stored onsite and moved later to an offsite-

licensed disposal facility

.
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6.1.3 Reference Light Water Reactors

The reference reactors for this ana'ysis of reactor decommissioning at multiple- f
reactor stations are the same as those described in PNL studies ,7 s of the

's

decommissioning of light water reactors at single-reactor power stations. The
reference PWR plant is an 1175-MWe (3500-Wt) Westinghouse pressurized water
reactor, specifically the Trojan Nuclear Plant at Rainier, Oregon, operated by t

the Portland General Electric Company. The reference BWR plant is an 1155-MWe
(3220-MWt) General Electric boiling water reactor operated by the Washington ,,

| Public Power Supply System; it is designated as the WPPSS Nuclear Project No. 2 t
'and is located near Richland, Washington. These reactors are also used as bases

i for the decommissioning cost and safety information presented in Chapters 4 and
t

5 of this GEIS. A brief description of the reference PWR is given in Section 4.1,
a brief description of the reference BWR is given in Section 5.1.

! 6.2 Multiple-Reactor Station Decommissioning Experience
'

No multiple-reactor stations containing more than three reactors have been built f
; in the United States, and no multiple-reactor stations have been decommissioned. t

1 Therefore, there is no decommissioning history to report. Brief histories of
! decommissioning individual commercial nuclear power reactors are given in

Sections 4.2 and 5.2 of this EIS.i
,

' |

j 6.3 Multiple-Reactor Station Decommissioning Scenarios

! In this section, the costs and radiation doses for decommissioning a reactor
i at a multiple reactor station are compared with those for decommissioning an '

identical reactor at a single-reactor station. The decommissioning alternatives i*

considered are DECON, SAFSTOR, and ENTOMB. Decommissioning costs are summarized
in Table 6.3-1 for the reference PWR and in Table 6.3-2 for the reference BWR. !

,

Costs are in 1986 dollars and include a 25% contingency. Occupational dose ;

j information is summarized in Table 6.3-3 for the reference PWR and in
i Table 6.3-4 for the reference BW" Public dose information is summarized in
i Table 6.3-5 for the reference PWR and in Table 6.3-6 for the reference BWR. :
j The data in these tables tre derived from the PNL study 5 on the technology, i

i safety and costs of decommissioning nuclear reactors at multiple-reactor sta- |
| tions and include, where applicable, the costs and doses attributable to nuclear

'|; wastes associated with post-TMI-2 backfit requirements (safety upgrades).e The
bases and assumptions used to estimate decommissioning costs and safety are ;

*

given in the PNL reports.
!
!

Yaste disposal options evaluated include: (1) interim onsite storage of waste {
! with later permanent disposal offsite, and (2) permanent onsite disposal. In- ;

; terim onsite storage would be designed to remotely place the containers of waste j

-j in storage cells and remotely remove the containers at the end of the storage
period. Onsite storage involves the following tasks:

packaging-

transporting to interim onsite storage |

,

1
-

1 placing in interim storage-
I

! retrieving fron interim storage |
-

] transporting to a permanent disposal facility-

placing in a permanent disposal facility1 -

i,

j 6-5
:
;
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Table 6.3-1 Summary of estta ced cost reth:tions when decommissioning each reference PWR at a multiple-reactor station *

DECON SAF5 TOR ENT0Pe

Cost,' Cost Reduction Cost,' Cost Reduction Cost ' Cost Reduction
Cost factor 5 millions 5 millions percent 5 millions 5 millions percent 5 alltions 5 millions percent

d
j Waste Disposai

! I mediate Offsite Disposal 40.112 -- -- 40.827 -- -- 12.609 -- --

OnsiteIntgrieStoragefor
30 Years 59.770 (19.658)g (49.0)g 31.042 3.785 9.3 13.436 (0.827) (6.6)

OnsiteIntgrisStoragefor
50 Years 37.339 2.773 6.9 36.742 4.085 10.0 10.514 2.095 16.6

OnsiteIntegioStoragefor
100 Years 37.259 2.853 7.1 36.567 4.260 10.4 10.431 2.178 17.3

t Immediate Onsite Disposal 32.135 7.917 19.7 32.185 8.642 21.2 6.611 5.998 47.6
,

9Decometssioning Staff tabor

do. of Reactors of Same Type:
-- - 31.473 -- -- 24.802 -- --

1 29.183
2 26.750 2.?33 8.3 28.024 3.449 11.0 22.478 2.324 9.4,

I 4 25.009 4-174 14.3 25.798 5.675 18.0 20.891 3.911 15.8

hi Central Services
.

I Without Central Services 9.384 9.384 -- ---- -- 11.489 -- -- ;

With Central Services 4.998 4.386 46.7 5.866 5.623 48.9 4.998 4.386 46.7'

Totals for gecommissioning
Scenarios;

%.8 -- -- 57.2 -- --
i Single-Reacte- Station 88.7 -- --

Scenario I
Interim Storage for 30 Years 105.9 (17.2) (19) 89.6 7. 2 7.4 55.7 1.5 3

i Interim Storage for 50 Years 83.5 5.2 6 89.3 7. 5 7.8 52.8 4.4 8
j Ints ' ..a Storage for 100 Years 83.4 5.3 6 89.1 7. 7 8.0 52.7 4.5 8

!,

&

!
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,

'ksumarized from Chapter 8. Appendix A, and Appendia 8 of Reference 5.

For 30 years safe storage. Values are the sum of the cost of preparaticns for safe storage plus deferred decc9tamination.
CCosts are in 1986 dollars and include a 25% contiev ncy.
d
Values exclude the costs of disposal of the last fuel core, exclude c st of demolition of nonradioactive structures and exclude costs of deep
geologic disposal of activated components.

' Includes the cost of placement in interim storage plus the cost of removal at a later date to permanent offsite disposal.
parentheses indicate a cost increase.

9Values include laber costs for both planning and preparation and decommissioning operations. Security force labor costs are not incluoed.
Central services include health physics services, security services, solid waste processing, and equipment decontamiration services.

' Multiple-reactor station scenarios are described in detail in Section 6.1.2

|
'

?
~

l
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Summary of est mated cost reductions when decommissioning each reference EWR at a w itiple-reactor station'iTable 6.3-2

id)
DECON SAFSTOR ENTOMB

Cost,' Cost Reduction Cost C Cost Reduction Cost C Cost Re6sction
>

| Cost factr,r 5 millions 5 millions percent 5 millions 5 millions percent 5 millions 5 millions cercent

dWaste Disposai
;

-- -- 25.814l Immediate Offsite Disposal 44.159 -- -- 40.159 -- --

OnsiteIntgrimStoragefor
I 30 Years 57.703 (13.544)g (30.7)y 34.778 9.381 21.2 27.630 (1.816) (7.0)
| Onsite Interim Storage for

50 Years 33.697 10.462 23.7 32.748 11.411 25.8 17.370 8.444 32.7

| OnsiteIntepinstoragefor
| 100 Years 33.335 10.824 24.5 32.359 11.800 26.7 17.030 8.784 34.0

Immediate Onsite storage 29.633 14.526 32.9 29.500 14.659 33.2 14.063 11.751 45.5'

\ T S

|
Decommissioning Staff Labor=

| No. of Reactors of Same Type:
-- 56.443 -- -- 38.844 -- --1 1 40.195 --

2 37.216 2.979 7. 4 51.940 4.501 8.0 35.906 2.938 7. 6

4 34.974 5.221 13.0 48.641 7.800 13.8 33.715 5.129 13.2

DCentral Services
-- -- 14.976Without Central Services 14.512 -- -- 20.020 --

With Central Services 8.986 5.526 38.1 12.403 7.617 38.1 9.213 5.763 38.5

Totals for p ommissioning
Scenarios
$1ngle-Reactor Station 108.9 -- -- 128.1 -- -- 89.6 -- --

_ _ _ _ _ _ _ _ _ _ - _ - _ - _ _ _ _ _ _ - _ - _- ._ .
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I
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Table 5.3-2 (Continued)

Id)DECON SAF5 TOR ENTOMB

Cost.ICI Cost Reduction Cost.IC} Cost Reduction Cost,'C) Cost Reduction
Cost factor $ millions 5 millions percent 5 millions 5 millions percent 5 millions 5 millions percent

Scenario I
Interim Storage for 30 Years 119.5 (10.6) (10) 114.2 13.9 11 88.5 1.1 1
Interim Storage for 50 Years e5. 5 13.4 12 112.2 15.9 12 78.2 11.4 13
Interim Storage for 100 Years %.1 13.8 13 111.8 16.3 13 77.9 11.7 13

Scenario II
Interim Storage for 30 Years 111.7 (2.8) (3) 103.3 24.8 19 80.5 9.1 10
Interim Storage for 50 Years 87.7 21.2 19 101.1 26.8 21 70.3 19.3 22
Interim Storage for 100 Years 87.3 21.6 20 100.9 27.2 21 69.9 19.7 22

Scenario III 83.6 25.3 23 98.0 30.1 24 67.0 22.6 25,

a
(a) Suenrized from Chapter 8 Appendix A, snd Appendix 8 of Reference 5.
(b) for 30 years safe storage. Values are the sum of the cost of preparations for safe storage plus deferred decontamination.
(c) Costs are in 1986 dollars and include a 25% contingency.
(d) Walues exclude the costs of disposal cf the last fuel core, exclude cost of demolition of nonradioactive structures and exclude cost of

deep geological disy sal of activated components.
(c) Includes the cost of placement in interim storage plus the cost of removal at a later date to permanent offsite disposal.
(f) Parentheses indicate a cost increase.
(g) Values include labor costs for both planning and preparation and decummisstor.ing operations. Security force labor costs are not included.
(h) Central services include health physics services, security force *, solid waste processing, and ewipment decontamination services.
(i) Multiple-reacter station scenariot are described in detill in Section 6.1.2.

______ __ . . . _ _ _ . _ _ _ . _ _ _ _ _ _ _ . _ . _ . . ___ _ _ _ . - __ _.
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Table 6.3-3 Sunenary of estimated dose reductions when decommissioning each reference PWR at a multiple-reactor station *

D
DECDM SAF5 TOR ENTOMB

l

i Occupational Occupational Occupational Occupational Occupational Occupational

i
Dose, Dose Reduction _ Dose, Dose Reduction Dose, Dose Reduction

| Dose t.ctor man-rem man rem percent man rem man-rem percent man-rem man-rem percent

dWaste Dispos 41

-- - 64.9-- -- 113.9 - --

| Immediate Offsite Disposal 222.8
OnsiteIntprieStoragefor

(69.2)d (31.1)d 40.0 13.9 64.9 71.0 (6.1) (9.4)30 Years 292.0
Onsite Iterim Storage for

50 Years 150.2 72.6 32.6 36.5 77.4 68.0 53.3 11.6 17.9

OnsiteInte[ImStoragefor
100 Years 147.1 75.7 34.0 36.0 77.9 68.4 52.1 12.8 19.7

Immediate Onsite Disposal 132.7 90.1 40.4 27.3 86.6 76.0 45.2 19.1 30.4

$ Decommissioning Staff Labor
o

No. of Reactors of Same Type:
307 -- -- 914 -- --

1 1117 -- --

2 1089 28 2.5 299 8 2. 6 891 23 2.5
4 1050 67 6.0 289 18 5.9 859 55 6.0

Solid Waste Processing

4.4 -- --1.9 -- --Without solid Waste Processing 4.4 -- --

With Solid Waste Processing 0.6 1.8 86.4 0.4 1.5 80.0 0.6 3.8 86.4

__ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ __ _ . _ _ _ - _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _
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| Table 6.3-3 (Continued)

D
DECON SAF 5 TOR ENTOMB

,

Occupational Occupational Occupational Occupational Occupational Occupational
Dose, Dose Reduction Dose. Dose Reduction Dose, Dose Reduction

Dose factor man-ree man-res percent man-rem man-res percent man res man ree percent

Totals for Decommissioningq
Scenarios

Single-Reactor station 1477 -- -- 558 -- -- 979 -- --

Scenario I
Interim Storage for

30 Years 1518 (41) (3) 476 82 15 %2 17 2
Interim Storage for

50 Years 1376 101 7 472 86 15 944 35 4
Interim Storage for,

,

100 Years 1373 104 7 472 86 15 943 36 4.

C Scenario II
Interim Storage for

30 Years 1475 2 <1 465 93 17 930 49 5
Interim Storage for

50 Years 1334 143 10 461 97 17 909 70 7
Interim Storage for

100 Years 1330 147 10 460 98 18 907 72 7
Scenario III 1316 161 11 452 106 19 900 79 8

(a) Summarized from Chapter 9 and Appendia C of R?ference 5.
(b) For 30 years safe storage. Values are the sum of doses for preparations for safe storage plus deferred decontamination.
(c) Includes the sum of doses from placement in interim storage, retrieval from interim storage, and placement in permanent offsite

disposal, including transportation.

(d) Parentheses indicate a dose increase.
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Table 6.3-4 Summary of estimated dose geductions when decommissioning each reference Bwlt at
,

a multiple reactor stationi

D
DECON 5tJSTOR ENT096

Occupational Occupational Eccupational Occupational Occteational Occupational

Dose, Dose Reduction Dose, Dose Reduction Dose, tose Reduction
Dose factor man-ree man-res percent man-ree man-res percent man res man-res percent

dWaste Disposai

-- -- 128.8 -- -- 207.1 -- --Immediate Offsite Disposal 274.3
,

Onsite Intgrim storage for
30 Years 297.1 (22.8)d (8.3)d 60.8 68.0 $2.8 216.1 (9.0)d (4.4)d

'

| Onsite Interim Storage for
| 50 Years 195.2 79.1 28.8 42.3 86.5 67.2 156.9 50.2 24.2

OnsiteIntepinStoragefor
100 Years 190.5 83 8 30.6 41.0 87.8 68.2 153.6 53.5 25.8*

g Immediate Onsite Disposal 173.7 100.6 36.7 36.3 92.5 71.8 139.7 67.4 32.5

Decommissioning Staff Labor

No. of Reactors of same Type:
-- -- 1606331 -- --

1 1767 -- --

2 1723 44 2.5 323 8 2.4 1566 40 2.5
4 1661 106 6.0 311 20 6.0 1510 % 6.0

Solid Waste Processing

3.3 -- -- 6.3 -- --

Without Solid Waste Processing 6.3 -- --

With Solid Waste Processing 1.3 5.0 79.4 0.8 2.5 75.8 1. 3 5.0 79.4;

i

_ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ - , _
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| Table 6.3-4 (Continued)

D
.; DECON SAFSTOR ENTOMB
1 Occeational Occwational Occupational Occupational Occ gational occupational .

I Dose. Dese Reduction Dose. Dose Reduction Dose. Dose Reduction
j Dose factor man-ree man ree percent een-ree man-ree percent man-ree man-ree percent

i Totals for Decommissioning Scenarios

f Single-Reactor Station 2122 549 -- - i1894-- -- -- -

1 Scenario I '

I Interie Storage for !

{ 30 Years 2101 21 <1 473 76 14 1863 31 2 +

Interie Storage for
) 50 Years 1999 123 6 454 95 17 1804 90 5 i

,

Interie Storage for io.
,

4. 100 Years 1994 128 6 453 % 17 1800 94 5, '

" Scenario II
! Ir.terie Storage for

30 Years 2034 88 4 458 91 17 1802 92 5
Interb Storage for

50 Years 1932 190 9 440 109 20 1743 151 8
'

Interie Storage for,

i 100 Years 1927 195 9 439 110 20 1739 155 8
.

I Scenario III 1910 212 10 434 115 21 1726 168 9 i

j (a) Summarized from Chapter 9 and Appendia C of Reference 5.
1 (b) for 30 years safe storage. Values are the sum of doses for preparations for safe storage plus deferred decontamination.

;
j (c) Includes the s e of doses free placement in interie storage, retrieval free interie storage, and placement in permanent offsite ;
j disposal, including transportation.

(d) Parentheses indicate a dose increase.
,

'
1

i :

i
i

t

,i

1

i
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Taste 6.3-5 Summary of estimated publi5 8 5' "duct'*"5 "** d'c ""issioning each reference PW at
a multiple-reactor station

DEC04 SAF5T0d ENTOMB

Pub 11c Public Public Public Pubilc Public
Dose, Dose Reduction Dose, Dose Reduction Dese, Dose Reduction

Dose factor man-ree man-res percent man-ree man--ee percent een-ren man-ree percent

Waste Transportt. tion

Iransport to Immediate
Offsite Disposal 20.6 -- -- 19.9 -- -- 4.5 -- --

Transport to Offsite Disposal After
Interim Storage for:

e. 30 Years 17.9 2.7 13.1 2.4 17.5 87.9 3.4 1.1 24.4
4. 50 Years 3.0 17.6 85.4 1.8 18.1 91.0 1.5 3.0 66.7
* 100 Years 3.0 17.6 85.4 1. 8 18.1 91.0 1.4 3.1 68.9

Transport to Immediate Onsite
Disposal 0.0 20.6 100.0 0.0 19.9 100.0 0.0 4.5 100.0

Total Puby Dose for Decoussissioning
Scenarios

19.9 -- -- -- -- --Single-Reactor Station 20.5 -- --

Scenario I

Interim Storage for 30 Years 17.9 2. 7 13.1 2.4 17.5 87.9 3.4 1.1 24.4
Interim Storage for 50 Years 3.0 17.6 85.4 1. 8 18.1 91.0 1. 5 3.0 66.7
Interim Storage for 100 Years 3.0 17.6 85.4 1.8 18.1 91.0 1. 4 3.1 68.9

__- _ _ _ _ _ _ _ _ _ _ _ __ _ _ ., ._ __ _ _ . _ _ _ _ - _ _ - _ _ _
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Table 6.3-5 (Continued)

D
DECON SAF5 TOR ENTOPE

Public Public Public Public P@lic Pelic
Dose. Dose Reduction Dose. Dose Reduction Dose. Dose Reduction

Dose factor man ree man-ree percent man ra man-ree percent man-ree man-ree percent

scenario II

Interim Storage for 30 Years 17.9 2. 7 13.1 2.4 17.5 87.9 3.4 1.1 24.4
Interim Storage for 50 Years 3.0 17.6 85.4 1. 8 18.1 91.0 1.5 3.0 66.7
Int +ria storage for 100 Years 3.0 17.6 85.4 1.8 18.1 91.0 1. 4 3.1 68.9

Scenario III 0.0 20.6 100.0 0.0 19.9 100.0 0.0 4.5 100.0

y (a) Summarized from Chapter 9 of Reference 5.
; (b) For 30 years of safe storaga. Values are the sum of doses for preparations for safe storage plus deferred decontamination.

(c) Doses from routine decommissioning operations are estimated to be less than 0 001 man-ree for all decommissioning alternatives.
Hence, the dose to the public is estimated to result almost entirely from the transportation of nuclear waste to offsite disposal.

__. _ - _ _ _ . _ _ . _ _ _ _ _ _ - - - - - - - - - - . - _ , - - - - .-- - - - . -_--- - - - - - - . - -~ --- --- .- - - - - . - - - - - - _- - -
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Table 6.3-6 Summary of estimated ptejic dose reductions wh decommissioning each reference Belt at a
cultiple-reactor station

D
DECON SM5 TOR EhTOMB

Pubile Public Pubile Public Public Public
Dose. Dose Reduction Dose. Do w Reduction Dose. Dose Reduction

Dose factor man-ree man-ree percent man-rem man ree percent man-ree man-ree percent

Waste Transportation

Transport to Ismediate
-- -- 20.8 -- -- 9.6 -- --Offsite Disposal 22.4

Transport to Offsite Disposal After
Interim Storage for:

e
a 30 Years 17.0 5.4 24.1 4.1 16.7 80.3 9.2 0.4 4.2
*

50 Years 3. 5 18.9 84.4 1.2 19.6 94.2 2.9 6.7 69.8
100 Years 3.4 19.0 84.8 1.0 19.8 95.2 2.8 6.8 70.8

Transport to Inunediate Onsite
Disposal 0.0 22.4 100.0 0.0 20.8 100.0 0.0 9.6 100.0

TotalPubigDoseforDecossalssioning
Scenarios

-- - 9.6Single-Reactor Station 22.4 20.8 - --- --

|
Scenario I

Interim Storage for T Years 17.0 5.4 24 4.1 16.7 80 9.2 0.4 4

Interim Storage for 53 Years 3.5 18.9 84 1. 2 19.6 94 2.9 6.7 70

Interim Storage for 100 Years 3.4 19.0 85 1.0 19.8 95 2.8 6.8 71

!

|

.
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Table 6.3-6 (Continued)

b
DICOM SAFSTOR ENT M

Public Pdalic Public Public Sublic Public
Dose. DM e Reduction Dose. Dose Reduction Dose. Dose Redaction

Dose factor man-ree man-ree percent man-ree man-ree percent man-ree man-res percent

Scenario II

Interie Storage for 30 Years 17.0 5.4 24 4.1 16.7 80 9.2 0.4 4
Interis Storage for 50 Years 3.5 18.3 84 1.2 19.6 94 2. 9 6.7 70

|
Interim Storage for 100 Years 3.4 19.0 85 1. 0 19.8 95 2.8 6.8 71

i

( Scenario III 0.0 22.4 100.0 0. 0 20.8 100.0 0.0 9.6 100
1

( [ (a) Summarlied from Chapter 9 of Referesce 5.
(b) for 30 year of safe storay. Val 6es are 15e sum of doses for preparations for safe storage plus deferred decontamination.I ~

| (c) Doses free routine decommissioning operations are estimated to be less than 0.05 man-ree for all decommissioning alternatives.
Hence, the dose to the public is estimated to result almost entirely from the transportation of nuclear waste to offsite disposal.

|

|

|

|

|
,

1

|
|

|

|
,

|
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Because of the necessity of handling each waste packaga three times, interim
onsite storage could result in increased costs and increased occupational expo-
sures unless the waste is stored for a long enough period to result in signifi-
cant radioactive decay prior to shipment to offsite disoosal. The cost and
safety of interim onsite storage are evaluated in the PNL study for onsite
storage periods of 30, 50, and 100 years.

Sites where large numbers of nuclear power reactors are located conceivably will
be large enough to include a permanent onsite low-level nuclear waste disposal
facility. Permanent onsite disposal facilities will be operated only at those
multiplereactorstationswherethesiteisnotsubjecttofloodingandwhere
the disposal facility can be designed and operated in accordance with the cri-
teria of 10 CFR 61.1 Any decommissioning wastes that do not meet the criteria
on waste classification and waste form given in 10 CFR 61 will be sent offsite
to a storage or disposal f acility for non-low-level wastes.

It is expected that the efficiency of decommissioning the reactors at a multiple-
reactor station will improve after the first reactor is decommissioned due to
the learning process, improved efficiency will result in reduced manpower
requirements for decommissioning subsequent reactors of the same type and in
reduced labor costs and occupational radiation doses. Cost and dose reductions
result from the following factors:

minimization of the planning effort for decommissioning the second ora

later reactors of the same type

standardization and improvement of d2 commissioning techniques-

stabilization of the work force, resulting in less time spent in learning-

or rehearsing decommissioning procedures

improvement of the productivity of decommissioning workers as a result of-

the learning experience on the first reactor

The PNL study used the following assumptions as bases for estimating reductions
in costs and occupational exposures for decommissioning reactors of the same
type at a multiple-reactor station:

1. The cost reduction factor for planning and preparation for the second and
each succeeding reactor of a particular type (PWR or BWR) is 0.50.

|
2. The cost and occupational dose reduction factor for decommissioning

operations for the second reactor of a particular type is 0.95.

3. The cost and occupational dose reduction factor for decommissioning opera-
tions for the third and each succeeding reactor of a particular type is
0.90.

A number of centralize < services may be available at a multiple reactor station,
including:

health physics services-

security forces-

solid waste processing-

6-18
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b

|

1

equipment decontamination services-

maintenance chops and services ;-

laundry services-
,

transportation services-

central stores,- t
:

The availability of the first four of these services is estimated to result in i

i significant cost savings for decommissioning. Solid waste processing is also
'

'

j estimated to result in a reduced occupational radiation dose.

j Centralized health physics services at a multiple-reactor station could greatly !
reduce the costs of health physics activities at each reactor, during both the i

reactor operating life and the decommissioning period following operation. The '

,

two major factors postulated to contribute to this cost reduction are:
)

the reduced health physics staff overhead at each reactor, resulting from-
,

the sharing of certain staff members between several r9 actors at the site
1

; the reduced peak-load staffing requirements per reactor, because the large- :

1 pool of health physics techniques at the site can be shared between |
j reactors as needed j

Two factors that account for a reduction in security force costs during !

; decommissioning at a multiple-reactor station are, j

t
'

the overhead structure for each reactor can be reduced by sharing certain) - ,

staff members between reactors j'

>
<

the off-shift coverage at a reactor being decommistioned can be reduced fj -

| or eliminated after the spent fuel has been shipped (no special nuclear !
; material at the reactor) if provision is made for routine spot-checks by .

. roving security patrolmen; reducing the overall personnel requirement. !
!'

At a multiple-reactor station, a central waste incinerator to serve the whole
i:

station can reduce the volume of combustible radioactive waste by about a factor ;

of 25. Therefore, a central waste incinerator can provide significant savingsa

i in waste disposal costs and in occupational exposure to transportation workers |

for both the operating and decommissioning phases of reactor life.

j Equipment decontamination services can be more fully utilized at a multiple- |
j reactor station than at a single-reactor station, thereby increasing the economy i

of these services and the economic incentive to provide improved services and
! facilities at a multiple-reactor station. Several types of equipment decontami-

;|
nation services are considered to be available at a multiple-reactor station,
including:

'

decontamination of special tools and equipment used for decommissioning,-

allowing maintenance and reuse of these items

i mobile decontamination systems for in situ chemical decontamination of-

piping and components

1 central electropolishing and chemical decontamination facilities for-

j improved decontamination of pipe sections and ccmponents

|
1
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In estimating the net reduction in decommissioning costs resulting from the
availability of these services, account is taken of the cost of providing the
services as well as the cost savings from reuse of equipment. Savings resulting
from electropolishing and salvage of stainless steel are two-fold. The material
does not require disposal as radioactive waste and the metal can be sold as
scrap. However, these cost savings are partially offset by the cost of con-
struction and operation of the central electropolishing facility. At a multiple-
reactor station this cost is assumed to be shared by all of the reactors using
the facility.

6.3.1 DECON

DECON is the prompt removal and disposal of all materials containing or contami-
nated with radioactivity in excess of levels permitted for release of the facility
for unrestricted use. Under present regulatory requirements, DECON is the only
decommissioning alternative that allows termination of the facility license in
a short time period. Demolition and removal of decontaminated or uncontaminated
structures are not part of DECON, but may be performed at the option of the
owner and local government agencies.

The PNL study shows that significant reductions in the cost of DECON may be
achievable at a multiple-reactor station. With the exception of 30 year interim
onsite storage of the nuclear waste, waste disposal costs are substantially
reduced by using either interim onsite storage or permanent onsite disposal of
the nuclear waste, compared with immediate offsite disposal. Interim onsite
storage for 30 years results in a higher waste disposal cost for both the refer-
enie reactors because the 30 year storage period is too short for the radio-
activity in the contaminated material to decay to the level at which signifi-
cant quantities of material can be released. Savings in staff labor costs can
be achieved if more than one reactor of the same type is decommissioned due to
improvements in the efficiency of decommissioning the second and subsequent
reactors of the same type. Significant savings in decommissioning costs are
achievable by providing centralized health physics services, centralized security
forces, solid waste processing, and decontamination services. While the mag-
nitudes of the cost reductions for DECON, shown in Tables 6.3-1 and 6.3-2, are
different for the reference PWR and the reference BWR, the percentage reductions
are comparable in most instances.

The total costs of DECON for the reference reactors at multiple-reactor stations
are also shown in Tables 6.3-1 and 6.3-2. The multiple-reactor station scenarios
are those described in Section 6.1.2. Changes in decommissioning costs are the
sums of cost reductions (or cost increases) for the individual cost factors
shown in the tables. With the exception of the scenarios that include interim
unsite storage of nuclear waste for 30 years, all of the scenarios result in an
estimated reduction in the total cost of decommissioning a reactor at a
multiple-reactoe station. The greatest cost reduction per reactor occurs for
Scenario III, which includes immediate onsite disposal of nuclear waste and the
decommissioning of four reactors of the same type. For the reference PWR,
changes in the total cost (in 1986 dollars) of DECON at a multiple-reactor sta-
tion range from an increase of about $17.2 million for Scenario I with interim
onsite storage for 30 years to a reduction of about $16.5 million for Sce-
nario III. For the reference BWR, changes in the total cost of DECON at a
multiple-reactor station range from an increase of about $10.6 millinn for
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Scenario I with interim onsite storage for 30 years to a reduction of about
i

; $25.3 million foe' Scenario III.
3

i The some factors examined in the cost analysis are considered in estimating |
) changes in occupational radiation dose from DECON for a reactor at a multiple- i

| reactor station. With the exception of 30 year interim onsite storage of the
nuclear waste from DECON, all of the factors considered result in a reduction [i

2 in occupational dose. The greatest dose reduction results from imediate onsite j
! disposal of the nuclear waste because of the large reduction in dose to trans-

portation workers. The 16rgest percentage reduction in occupational dose results
a from solid waste processing. However, the absolute value of this dose reduction '

1 is small because the total dose from the packaging of contaminated combustible
: wastes for shipment is smal!. For each of the dose factors, the percentage
" reductions in occupational exposure are about the same for both the PWR and the [

j BWR,
4

! The changes in total occupational dose shown in Tables 6,3-3 and 6.3-4 are the
sums of the dose reductions (or dose increases) for the individual dose factors

'

,

i shewn in the tables. With the exception o.' multiple-reactor station scenarios p

j that involve interim onsite storage of nuclear waste for 30 years, the total ;

; occupational dose from DECON at a reactor at a multiple reactor station is '

) estimated to be smaller than that from DECON at a single-reactor station. For ;

the reference PWR, changes in the total occupational dose from DECON for a
.

reactor at a multiple-reactor station range from an increase of about 41 man-rem !,

for Scenario I with interim onsite storage for 30 years to a reduction of about |
161 man-rem for Scenario III. For the reference BWR, changes in the total3

]
occupational dose from DECON at a multiple-reactor station range from a decrease

,

of about 21 man-rem for Scenario I with interim onsite storage for 30 years to '

a reduction of about 212 man-rem for Scenario III.

; As shown in the reference PNL studies ,7 s on the decommissioning of nuclears

; reactors at single-reactor stations the public dose from normal decomissioning -

activitiesissmallandcomesprincIpallyfromthetransportationofnuclear !3

! wastes to a licensed offsite disposal facility, Interim onsite storage of the !

I nuclear waste from decomissioning can significantly reduce this already small |
1 public radiation dose, especially if the onsite storage period is 50 to 100 years. ;

I Permanent onsite disposal of the nuclear waste from decomissioning reduces the
! dose to the public from waste transportation activities to zero. |

: f

1 6.3.2 dAFSTOR
;

I
(AFSTOR is defined as those activities required to place a reactor in a condi- i

i

) tion that poses an acceptable risk to the public (preparations for safe storage) [
] and safely stores the property for as long as desired to allow decay of some of
'

the radioactivity, followed by decontamination of the facility to levels which !

permit release of the facility for unrestricted use (deferred decontamination). !
j As shown previously in Chapter 4 and Chapter 5, SAFSTOR results in greatly re- |
! duced occupational radiation doses because decommissioning activities that must j
i be performed imediately af ter reactor shutdown when radiation exposure levels j

j are high are kept to a minimum, and the major decommissioning activities (de- |
ferred decontamination activities) take place after SOCo has decayed to levels {

r

| that result in significantly reduced radiation dose rates. SAFSTOR may be used
to advantage at a multiple-reactor station where there is less incentive to |

,
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decontaminate a reactor to unrestricted use levels immediately following
'

,

shutdown.

One cf the principal disadysntages of SAFSTOR, namely that personnel familiar
with the construction and operation of the plant may not be available at the
end of the safe storage period to assist in deferred decontamination, may be
less of a problem at a multiple-reactor station than at a single-reactor station.
Personnel would normally be available onsite at a multiple-reactor station who
have similar construction and operating experience, even though they might not
be intimately familiar with the plant currently being decommissioned, t

The information in Tables 6.3-1 thrnugh 6.3-6 on cost and dose reductions for
the SAFSTOR alternative assumes a safe storage period (the period following

,

reactor shutdown until deferred decontamination takes place) of 30 years. i

Information on cost and dose reductions for SAFSTOR at multiple-reactor stations ;

with 50- and 100 year safe storage periods is presented in the PNL 9tudy5 on
rwhich this chapter is based. In general, the cost and radiation dose reductions *

for interim onsite storage or onsite disposal of nuclear waste are not as great '

following safe storage periods of 50 or 100 years as they are following a safe *

'storage period of 30 years. This is because the radioactive decay associated
with the 50- and 100 year safe storage periods results in waste management
requirements which are already significantly reduced from what would be required
for of fsite disposal of the waste immediately following reactor shutdown.

The cost and occupational dose values for 30 year SAFSTOR presented in
Tables 6.3-1 through 6.3-4 are the sum of values for preparations for safe r

storage plus deferred decontamination. In general, the estimated percentage
;decreases in decommissioning costs for multiple-reactor station decommissioning ,

are approximately the same for 30 year SAFSTOR as they are for DECON. The esti-
mated percentage decreases in occupational dose for multiple-reactor station |

decommissioning are approximately twice as large for 30 year SAFSTOR as they !
are for DECON. An exception is the case of or# te interim storage of nuclear I

waste for 30 years which is estimated to resuis in cost and dose increases for
DECON but in cost and dose decreases for 30 year SAFSTOR. The decreases for
SAFSTOR result from the fact that a major portion of the decommissioning waste
from this alternative is generated dur'ng deferred decontamination, and the
30 year safe storage period followed by 30 years of onsite storagi results in
significant radioactive decay and in reduced disposal requirements.

As in the case for DECON, radiation dose to the public from SAFSTOR results
almost entirely from the transportation of nuclear waste to on offsite licensed
disposal facility. Interim onsite storage of the nuclear waste from SAFSTOR
results in a significantly reduced public dose from waste transportation
activities, and permanent onsite disposal of the waste reduces this dote to
zero.

6.3.3 ENTOMB

ENTOMB is the encasement and maintenance of the nonreleasable radioactive
materials in a monolithic structure to ensure complete isolation of the radio-
nuclides from the environment until the radioactivity has decayed to levels
which permit release of the facility for unrestricted use.
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Two approaches to ENTOM8 are possible: 1) the reactor vessel internals, which
have extremely long-lived radioactivity, are removed and shipped to a nuclear

) waste repository; and 2) the reactor vessel internals are left in place. In
each case, as etuch of the cantaminated equipment from outside the entombment i

structure as can be stored in the entombment structure is moved there. In the>

| first case because of the relatively short half-lives of the entombed radio-
| activity,Itmaybepossible,withoutdismantlingthestructure,toterminate
! the amended nuclear license and release the entombment structure for unrestricted
! use after a continuing care period of about 100 years. (However,present
j regulatory guidance does not allow such action without a comprehensive survey to ;

establish that radioactive contamination is within acceptable release limits.)'

,

In the second case, existing regulations require the amended nuclear license to i

remain in force for an indefinite period of continuing care, unless the reactor !
e

vessel internals are removed at a later date. '

(
*

When it becomes desirable to terminate the amended nuclear license for ENTOMB, !
dismantling of the entombment structure may be required for the second approach. I

i This represents a task that is much more difficult than dismantling the untn- |
1 tombed facility, since the entombment structura is built to endure for a long i

period of time. Therefore, the second approach to ENTOMB, and perhaps the first Ii

i approach also, must be viewed as an almost irreversible commitment to long-term !

I,
maintenance of the ruclear license. (However, dismantlement of the entombment
structure is not impossible, only very dif ficult.) Based on the above consider-

:

ations, the second approach to ENTOMB, and perhaps the first approach also, !,

j must be viewed as relatively unattractive decommissioning alternatives for a !
; multiple reactor station, i
j t

i The cost and dose information presented in Tables 6.3-1 through 6.3-6 are based ;
j on the first approach to ENTOMB (-emoval of the reactor vessel internals prior |

to entombment). On a percentage basis, cost and dose reductions from ENTOMB for
1

a reactor at a multipie-reactor station are estimated to be comparable to cost
and dose reductions from DECON. The radiation dose to thu public is significantly'
reduced for interim onsite storage of radioactive wastes followed by later dis- '

posai at a licensed offsite facility, and is reduced to near zero for confinement '

of wastes to the site (multiple-reactor station Scenario III), i
,

| 6.4 Environmental Consequences
|

| t

i As shown in Sections 4.3 and 5.3, the greatest radiological impact to the public
) from decomissioning of a nuclear power reactor is the possible radiation dose

,

from truck shipment of the nuclear waste to a shallow-land disposal site. At i
;

i a multiple reactor site, interim storage of the waste to permit radioactive !I decay or permanent onsite disposal would reduce or eliminate the already small ;

dose to the public from transportation of the decommissioning wastes. Releases l
of radioactivity to water durirg decomissioning will be negligible, as in the !case of facilities on single-station sites. Impacts to the public from releases I
of radioactivity to the air will be less than in the cas6 of single-reactor I

sites, This is because the public will be, on the average, farther away from
each reactor because of the large aren occupied by a multiple-reactor station. ,

I

|

Radiological impacts to transportation workers will be less then they would be
if the wastes were immediately transported to an offsite disposal location.

|However, for interim onsite storage of the wastes, the total radiation dose to '

workers who must handle the wastes during emplacement and retrieval operations !

,

6-23

1



, . - - - - - - - . - - - - - - - - - - _- - - -

s

.

,

i

|
!,

(
i

i would increase. The possibility is excellent that the radiation dose to decom-
missioning workers can be reduced because of the experience gained from the i

'

repetition of the decommissioning process. t

'
j Waste disposal at a site dedicated for nuclear power generation vould require

2 of land to be used for a shallow-land burial ground,| approximately 1 km
j Approximately 10% of the burfal ground area is estimated to be required for ,

tb storage or disposal of decommissioning wastes. Appropriate control of j:

inantory and site will allow for unrestricted release in several hundred years il

I following shallow-land burial.10'11 Radicactive wastes that would require i

l
! longer time periods to achieve unrestricted release are assumed to be placed in
I appropriate intermediate-depth burial grounds as per 10 CFR Part 61 either ;

j onsite or in a deep geologic repository offsite, i
I'

! A major socioeconomic impact will occur at the time construction of the last i

i teactor is completed at a dedicated multiple-reactor station. If decommissioning I

] has proceeded as older reactors are retired from service, decommissioning crews ;

will already be on site and construction crews will be discharged when construc- :a

tion is completed. 00 commissioning of the final reactors retired from service |i

| will be performed by personnel who have operated these reactors. Following |
3 decommissioning of the last reactor, only a minimal crew will be required for |
! surveillance of reactors that are being maintained in safe storage and to provide !

surveillance activities for the radioactive waste buried onsite. (
i

4

| 6. 5 Comparisons of Reactor Decommissioning at Multiple-Reactor Stations and |
; at Single-Reactor Stations

|
, !

Based on the information presented in Section 6.3 and in Tables 6.3-1 through |
t

| 6.3-6, the following conclusions may be drawn with regard to the cost and safety ,

of decommissioning a nuclear power reactor at a multiple-reactor station.
'

1. Decommissioning of .' light-water reactor at a multiple reactor station
pubably will be less costly and result in lower occupational radiati'on,

doses than decommissioning of an identical reactor at a single-reactor
station. The option of onsite storage or disposal of the nuclear waste'

at a multiple-re ctor station has the potential of reducing the public
'adiation dose from reactor decommissioning to near zero.,

,

| 2. Althoagh the magnitude:; of *.he decommissioning costs and occupational
radiation doses are less, the relative standing of the costs and doses fori

{ the three decommissioning alternativ3s is not changed at the multiple-
,

reactor station compared to a single-reactor station. SAFSTOR results in 1

the lowest occupational radiation dose but generally has the highest costs
(in constant dol)ars). ENTOMB, if the reactor can be released for unre-
stricted use after 100 years of surveillance, is estimated to have the
lowest cost. DECON is estimated to have the highest radiation dose and an
intermediate decommissioning cost.

,

| 3. Decommissioning costs and occupational radiation doses for the two types
| of reactors (PWR and BWR) are affected in about the same way by the factors

studied at multiple-reactor stations. In determining if there is a cost'

or dose adventage for decommissioning nuclear reactors at a multiple-reactor
station versus a single-reactor station, the type of reactor (PWR or BWR)

j has little influence on the result,

i
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I 4. All the facenrs investigated in the PNL study . interim onsite nuclears

waste storage, permanent onsite waste disposal, dedication of the site to
nuclear power generation, and provision of centralized services--can con-
tribute to reduced decommissioning costs and occupational doses. The number
of reactors at a multiple-reactor station may influence the availability
of onsite storage, site dedication, and centralized services.

5. The possibility of onsite interim storage or of permanent onsite disposal
of decommissioning wastes at a multiple-reactor station could facilitate
reactor decomissioning in the event of the unavailability of facilities
for the offsite dispo.,a1 of low-level radioactive wastes.

One of the alternatives for reactor retirement is conversion to a new nuclear-
or fossil-fueled steam supply system. Reuse of the facilities at a nuclear
power station that can be refurbished makes good economic sense. Capital cost
studies of PWRs" and BWRs12 have shown that the structures and equipment other
than the nuclear -team supply system account for about 70% of the initial direct
construction cost. At a multiple-reactor station dedicated to nucivar power
generation, conversion of a retired reactor to a new nuclear-fueled steam supply
system may be particularly advantageous.

Analyses of removing the old reactor vessel intact from a retired PWR or BWR
and replacing it with a new vessel indicate that such action is feasible, but
di f ficul t. Examples of design features that could be incorporated in a light-
water reactor to facilitate the later removal or replacement of the reactor
pressure vessel and other large equipment pieces include:

an equipment hatch in the reactor containment building large enough to-

accommodate the intact reactor pressure vessel

an equipment hatch located so that there is .cufficient lay-awn area, both-

in the containment building and in any adjoining building, to line up the
reactor vessel with the hatch

adequate supports in t.ne reactor building tn handle the special crcnes-

needed for very heavy loads such as the reactor pressure vessel @ d steam
generators

a readily removable roof section in the fuel building of a PWR and in the-

reactor building of a BWR large enough to accommodate the reactor pressure
vessel

an inner shisId of modular design that can be removed and/or replaced.-
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7 RESEARCH AND TEST REACTORS

A research reactor is defined in 10 CFR 170.3(h)1 as a nuclear reactor licensed
for operation at a thermal power level of 10 megawatts or less, and which is
not a testing facility. A testing facility (i.e., a test reactor) is defined '

in 10 CFR 50.2 as e auclear reactor licensed for operation at: 1) a thermal |
power level in excess of 10 megawatts, or 2) a thermal power level in excess of I

1 megawatt if the reactor is to contain: a circulating loop through the core
in which the applicant proposes to conduct fuel experiments, or a liquid fuel
loading, or an experimental facility in the core in excess of 16 square inches
in cross-section. There are 84 nonpower research and test (R&T) reactors in the
U.S. that are licensed by the NRC. Of these 76 are research reactors, and 8 are i

test reactors. The level of activity of these facilities ranges from no longer
operational, to occasional use, to intermittent use, to steady and scheduled use.

Because of the diversity in types and sizes of R&T reactor facilities and in
the operational schedules and lifetimes associated with them, the level of ef-
fort required to decommission them varies greatly. Necessary actions can range
from simple, relatively inexpensive decommissioning activities and administra-
tive procedures to extensive decontamination and disposal activities costing -

millions of dollars. This section presents an assessment of the environmental
|effects that may be expected from the decommissioning of R&T reactors and is
,

based primarily on information from a study 2 of the conceptual decommissioning t

of a reference research reactor and of a reference test reactor. The study
.

focused on one research facility and on one test facility, each representing a l

significant decommissioning tark. Because it was not o"actical to include in
one study examples of the decommissioning of all cla- of R&T reactors, by
examining selected facilities and some components anv. erations common to many
facilities, the study provided data that would be usett. in estimating the re- ,

! quirements and costs of decommissioning other facilities not specifically con- I
'

sidered.
i

The reference test reactor is assumed to be located at the generic site
described in hetion 3.1. The reference site used for the study of the.'
reference research reactor is the campus of a large university and is described
in Section 3.2. As part of the study, PNL developed information on the avail-
able technology, safety considerations, and probable costs for decommissioning
the reference R&T reactors at the end of their useful operational lives. In4

'

addition as part of an addendum 3 to the study,2 PNL analyzed selectea cases
to consider the sensitivity of decommissioning costs and radiation doses to
reactor size.

| 7.1 Description of R&T Reactors

7.1.1 Reference Research Reactor

The reference r search reactor is the Oregon State University TRIGA Reactor at
Corvallis, Oregon. This reactor is a 1 MWt, above ground, open pool nuclear
training and research facility. The reference research reactor is made up of a
reactor tank and a core structure and a TRIGA type control system. Major
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structures comprising the reference research reactor include a reactor building
(housing the TRIGA reactor and support area), a cooling tower, an annex (hous-
ing a hot laboratory area and hot cell), a heat exchanger building (housing a

,

water purification system, water pumping systems, and air c apressor systems), a
pump house (housing a liquid waste retention tank), and a radiation center
building (housing a waste processing and storage roca).

7.1.2 Reference Test Reactor

The reference test reactor is the Plum Brook Reactor at Sandusky, Ohio operated
by the National Aeronautics and Space Administration. The Plum Brook reactor
is a 60 MWt materials test reactor, light water moderated and cooled, used in
testing materials for certain applications. Although Plum Brook has been actu-

; ally shut down since 1973 it is analyzed in the study 2 as if it had recently ,

1

been shut down. The testing syst:m of the Plum Brook reactor is made up prin-
cipally of the test reactor vessel (containing the nuclear core and experimen-
tal beam tubes) and the reactor water recirculation system. Major structures :

comprising the reference test reactor include a reactor building (housing the
test reactor), a hot laboratory building with seven hot cells, a primary pump
house, an office and laboratory building (housing radiochemistry laboratories),
a fan house (housing ventilation systems and waste ion exchangers and filters),
a hot retention area (holding waste tanks), a cold retention area, an emergency
retention basin, and a waste handling building.

7.2 Research and Test Reactor Decommissioning E> perience !

Due to the relatively large number of research anl test reactors in the U.S.
and the diversity of thei use, a number of resea ch and test reactors have
either been decommission d by the use of DECON or are being decommissioned by
placing them into safe storage. A list of experience with decommissioning of
research and test reactors is given in Table 7.2-1. These experiences indicate
that the basic technologies for decontamination and dismantlement of these
types of R&T reactors have been carried out successfully and can be modified as
necessary to suit site-specific conditions.

7. 3 Decommissioning Alternatives
,

Once a research or test reactor has reached the need of its useful operating
life it must be decommissioned. As discussed in Section 2.3, this means safely' removing the facility from service and disposing of all radioactive materials in
excess of levels which would permit unrestricted use of the property. Several
alternatives are considered here as to their potential for satisfying this gen-
eral requirement for decommissioning. The decommissioning alternatives consid-
ered and discussed here are DECON, SAFSTOR, and ENTOMB. The alternative used
depends on such considerations as cost, dose, physical design of the facility,
types of residual radioactivity present. proposed use of the site, and desir-
ability of terminating the license.

Discussion of the decommissioning alternatives follows:

! 7.3.1 DECON
'

DECON is defined as the immediate removal and disposal of all radioactivity in
excess of levels which would permit release of the fac lity for unrestricted use.

i
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Experience with research and test reactor decommissionings(a) |Table 7.2-1
|

Thermal End of Decommissioning
-Power Operation Method

Illinois Inst of Tech. 100 kW 1967 DECON

! USN Research Lab 1 MW 1970 DECON

i NC State 100 W 1963 DECON !
"

Industrial Reactor Labs 5 MW 1975 DECON

US Navy Post Graduate School 0.1 W 1971 DECON

North American Aviation 5W 1958 DECON

Oklahoma State Univ. 0.1 W 1974 DECON

Navy Hospital 5W 1962 DECON |

University of Akron 0.1 W 1967 DECON |
Univ. of Calif. 0.1 W 1966 DECON r

Univ. of Delaware 0.1 W 1977 DECON |
,

Gulf United Nuclear 100 W 1971 DECON i
'

Oregon State Univ. 0.1 W 1974 DECON

Rice Univ. 15 W 1965 DECON
Univ. of Wyoming 10 W 1974 DECON -

Polytechnic Inst. of NY 0.1 W 1973 ECON
',

Walter Reed Medical Ctr. 50 kW 1971 DECON
Lockheed 3 MW 1970 DECON

1. Univ. of Nevada 10 W 1974 DECON
General Dynamics 500 W 1965 DECON
General Atomic Co 1.5 MW 1973 DECON
Gulf General Atomic 500 W 1967 DECON
Gulf Oil 500 W 1973 DECON
NUMEC 1 MW 1966 DECON
Battelle Memorial Inst. 2 MW 1974 SAFSTOR
Watertown Arsenal 5 MW 1970 SAFSTOR
Rockwell Inter. cor- 10 W 1974 SAFSTOR
Oregon State Univ. 0.1 W 1978 SAF5 TOR

NC State Univ. 10 kW 1973 SAFSTOR
West Virginia Univ. 75 W 1972 SAFSTOR4

Stanford Univ 10 kW 1974 SAFSTOR
NASA Mock-up 100 kW 1973 SAFSTOR
Calif. Polytech. Univ. 0.1 W 1978 SAFSTOR

,

Diamond Ordnance Facility 250 kW DECON-

Ames Laboratory 5 MW DECON-

Lynchburg Pool Reactor 1 MW DECON-

Westinghouse Test Reactor 60 MW 1962 SAFSTOR,

Plum Brook Test Reactor 60 MW 1974 SAFSTOR
- Saxton Test Reactor 28 MW 1972 SAFSTOR
'

GE EVESR Test Reactor 17 MW 1967 SAFSTOR
B&W BAWTR Test Reactor 6 MW 1971 DECON
SEFOR Sodium Test Reactor 20 MW 1972 SAFSTOR

(a) Adapted from References 2 and 3. Information updated through 1987.

!
,
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Nonradioactive equipment and structures need not be torn down or removed as part
of a DECON procedure. To accomplish DECON, all potentially contaminated systems
must be disassembled and removed and all contaminated material must be removed
from the facility and be transported to a ragulated disposal site. The end
result is the release of the site and any remaining structures for unrestricted
use shortly after the end of facility operation. Also DECON assumes the availa-
bility of capacity to handle wastes requiring disposal.

DECON is advantageous because it allows for termination of the NRC license
shortly after cessation of facility operations and removes a radioactive site. ;

DECON is advantageoes if the site is required for other purposes or if the site i

is extremely valuable. It is also advantageous in that the facility operating
staff is available to assist with decommissioning and that continued surveil-
lance is not required. A disadvantage of DECON is the higher occupational dose
than for other alternatives for research reactors and than for SAFSTOR for test '

Ireartors, although us discussed below the difference in dose for the reference
research reactor is /ery smeli and for the reference test reactor it is not

i
' substantial.

The PNL study shows that, for the reference research reactor, DECON would re-1

quire about 1.7 years to complete, incluaing 1 year for planning and prepara-
tien. ;* Or to final reactor shutdown, and, for the reference test reactor,
DECON would require about 4.1 years to complete, including 2 years for planning
and preparation. The costs (updated to 1986 dellars) for DFrCN for the refer-
ence R&T reactors are given in Tables 7.3-1 and 7.3-2, respectively.

Three important radiation exposure pathways need to be considered in the evalu-
ation of the radiation safety of normal reactor decommissioning operations:
inhalation, ingestion, and external exposure to radioactive materials. For
reasons similar to that discussed for PWRs in Section 4.3.1, during decommis-
sioning the dominant exposure pathway to workers is external exposure while for
the public the dominant exposure pathway is inhalation. During the transport
of radioactive waste, the dominant exposure pathway is external exposure for ,

both transportation workers and the public. A summary of the occupational doses
resulting from these pathways for the reference research and test reactors
is presented in Tables 7.3-3 and 7.3-4, respectively. The dose to the public
from radionuclide releases during DECON activities and from truck transportation
of radioactive waste from DECON at the reference research reactor is estimated
to be negligible (less than 0.1 man-rem). The dose to the public from routine |

releases during DECON activities at the reference test reactor are estimated to
be negligible and the dose to the public from truck transport of wastes from the )

reference test reactor is estimated to be 2.2 man rem.
,

7.3.2 SAFSTOR

SAFSTOR is defined as those activities required to place (preparation for safe
storage) and maintain (safe storage) a research or test reactor in such condi-
tion that the risk to safety is within acceptable bounds, and that the facility
can be safely stored and subsequently decontaminated to levels which permit ,

release of the facility for unrestricted use (deferred decontamination). |

An advantage of SAFSTOR is that there is reduction in occupational and public
dose although as can be seen from Tables 7.3-3 and 7.3-4 the occupational doses
from the reference resea ch reactor do not decay by a large amount and the dose

7-4 j
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'
| Table 7.3-1 Summary of estimated costs for ggpissioning the reference

research reactor in $ millions i

| Decommission {g9 ~ ENTOMB (c)
SAFSTOR

| Element DECON 10 Years 30 Years 100 Years
ld) NA NA NADECON 1.22 NA

Entombment NA NA NA NA 0.74

! Safe Storage
Preparation NA 0.67 0.67 0.67 NA

Continuing Care NA 0.41 1.3 4.3 0.008/yr
,

'

. Deferred
: Decontamination @ 1.21 1.08 0.95 NA

Total 1.22 2.29 3.05 5.92 0.74 + $8K/yr
;

(a) Values include a 25% contingency and are in constant 1986 dollars. '

3

(b) Values exclude cost'of disposal of last core and cost of demolition of
nonradioactive structures.

(c) Adapted from Reference 2.
t

(d)NA-not applicable. |
.

Summaryofestimatedcosts[grgecommissioningthereference |Table 7.3-2
test reactor in $ millions 'b

Decommissioning SAFSTOR

Element (c) DECON 10 Years 30 Years 100 Years ENTOMB (c)

ld)DECON 24.2 NA NA NA NA
.

'

Entombment NA NA NA NA 21.3

' Safe Storage
Preparation NA 10.9 10.9 10.9 NA

i Continuing Care NA 1.5 4.6 15.5 0.052/yr

Deferred
j Decontamination M 14.4 14.4 11.2 NA

Total 24.2 26.8 29.9 37.6 21.3 + $52K/yr

(a) Values include a 25% contingency and are in constant 1986 dollars.,

(b) Values exclude cost of disposal of last core and cost of demolition of
| nonradioactive structures.

(c) Adapted from Reference 2.

(d)NA-not applicable,
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,

Table 7.3-3 Summaryofradiationsafetyanalysesfordecommissgingthe
reference research reactor (values are in man-rem) ;

o

SAFSTOR
DECON 10 Years 30 Years 100 Years ENTOMB

i
4 Occupational Exposure '

Safe Storage Preparation NA 13.1 13.1 13.1 NA
Continuing Care NA 0.5 0.8 0.8 neg.
Decontamination 18.3 1. 5 0.1 0.1 NA

'

Entombment NA NA NA NA 16.6
Safe Stor. Prep. Truck

Shipments 'NA 0.1 0.1 0.1 NA .

Decontamination Truck
Shipments 0.3 neg neg neg NA |

Entombment T w k Shipments NA NA NA NA 0.1 -

,

51

Total 18.6 15.2 14.1 14.1 16.7 |
i !

(a)All entries are from Reference 2. NA means not applicable and neg means
negligible.<

I.

'

Table 7.3-4 Surnmary of radiation safety analyses for decomgstoning the
reference test reactor (values are in man-rem)

i SAFSTOR 1

DECON 10 Years 30 Years 100 Years ENTOMB

Occupational Exposure

j Safe Storage Preparation NA 112 112 11? HA
i Continuing Care NA neg nag nro, neg
2 Decontamination 322 86 6 i NA

Entombment NA NA NA NA 425
i Safe Stor. Prep. Truck
| Shipments NA 12 12 12 NA
1 Decontamination Truck

Shipments 22 2 neg neg NA

| Entombment Truck Shipments NA NA NA NA 19

Total 344 212 130 125 444

(a)All entries are from Reference 2. NA means not applicable and neg means,

negligible.
,

J

l

|
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reduction from the reference test reactor is marginally significant. In addi- |

tion as noted in Section 7.3.1 the public dose from the reference research re-
actor is negligible and from the reference test reactor is very small. Other
reasons for use of SAFSTOR include shortage of radioactive waste disposal space
offsite or presence of other nuclear facilities onsite. A disadvantage of
SAFSTOR is that the licensee is required to maintain a possession only license
and to meet its requirements at all times during safe storage thus contributing
to the number of sites dedicated to radioactive confinement for an extended ;

|
time period. Other disadvantages are that surveillance is required, the dollar
costs are higher than for DECON, and the experienced operating staff may not be
available at the end of the safe storage period to assist in the deferred
decontamination.

) The PNL study s, hows that the costs of SAFSTOR are greater than those of DECON
and vary with the number of years of safe storage. Tables 7.3-1 and 7.3-2 pre-
sent a summary of estimated costs (updated to 1986 dollars) for decommissioning'

the reference research and test reactors, respectively.

The estimated radiation doses due to SAFSTOR at the reference research and
test reactors are estimated in the PNL study 2 and a summary of the occupational ,

doses for these facilities are contained in Tables 7.3-3 and 7.3-4. The dose
to the public during SAFSTOR activities and truck transport of radioactive wastes f4

from SAFSTOR at the reference research reactor are estimated to be negligiblea

1 (less than 0.1 man-rem). For the reference test reactor, the dose to the public ,

; from routine releases during SAFSTOR activities are estimated to be negligible
,

s and the dose to the public from truck transport of wastes is estimated to be 0.35, !
' O.14 and 0.11 manrem for storage periods of 10, 30, and 100 years respectively.

7.3.3 ENT0MB
'

ENTOM8 of a research or test reactor requires its encasement in concrete i

to protect the public from radiation exposure until its radioactivity has de-
cayed to levels permitting release of the facility for unrestricted use. The |

amount and the half-life of the residual radioactive material in the facility

: to be entombed determines the time period that the integrity of the structure .

|must be assured. ENT0MB includes the entire process of first entombing and then<

'' continuing some surveillance to assure the integrity of the structure until the
encased material is confirmed to have decayed enough to allow unretricted release.
ENTOMB also requires a nuclear license to remain in force. The facility and site.

preparations include comprehensive cleanup and decontamination outside of and:

| confinement of nonreleasable materials within the encasement structure. Contin- ,

) uing care activities are minimal. |
1

'

) For much the same reasons as is discussed in Sections 4.3.3 and 5.3.3 ENTOMB
j with the internals in place would probably not be viable due to the long-lived

nuclides contained in the internals. The information presented in Tables 7.3-1j

j through 7.3-4 are based on entombing the reactoi with the reactor internals
removed. The postulated entombment structure for the reference research
reactor is the entire concrete structure housing the TRIGA reactor, and for the<

i reference test reactor the entombment structure encompasses the below grade
portion of the reactor containment vessel. Radioactive materials not entombed,

; would have to be packaged and transported to a burial site. ENTOMB has some
j advantage because of reduced occupational exposure at the reference research
; reactor however the amount of reduction is very small (less than 2 manrem). For
|
2
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the reference test reactor ENTOMB results in increased occupational exposure
partly due to the exposure received in constructing the entombment structure.
As was noted for SAFSTOR in Section 7.3.2 the effect of use of ENT0MB en public
dose is small since public doses are already very small even for DECON. Another '

advantage of ENTOMB occurs if there is a shortage of disposal capacity although 1

waste volumes for research reactors are small. Disadvantages of ENT0MB include
the fact that the integrity of the entombing structure must be assured and sur-
veillance and monitoring would be required for an extended time, and that entomb-
ing contributes to the number of sites dedicated to radioactive containment for
very long time periods. A difficulty with ENTOMB is that the radioactive mate-
rials remaining in the entombed structure would need to be characterized sell
enough to be sure that they decay to acceptable levels at the end of the surveil-
lance period, otherwise deferred decontamination would become necessary which
would make ENTOMB more costly and difficult. Also, ENT0MB would seem an unlikely
choice for a university research reactor where space is at a premium,

i

The costs (updated to 1986 dollars) of ENT0MB for the reference research and test ;

reactors are summarized in Tables 7.3-1 and 7.3-2 respectively. As can be seen,
the cost of ENTOM8 is higher than the cost of DECON when the costs of surveil-
lance for an extended time are added in.

The estimated radiation doses due to ENTOMB are summarized in Tables 7.3-3
and 7.3-4. For the reference research reactor the dose to the public during
ENTOMB activities and truck transport are estimated to be negligible (less than

,

0.1 man-rem). For the reference test reactor, the dose to the public during >

ENTOMB activities is estimated to be negligible and the dose during truck
itransport of wastes is estimated to be 1.3 manrem (Table N. 5-2 Vol. 2 of;

1

I reference 2).

7.3.4 Sensitivity Analysis

In an addendum 3 to the original PNL study 2 PNL analyzed five selected cases to
consider the sensitivity of decommissioning costs and radiation doses to plant
size. The five cases are listed in Table 7.3-5. The analysis took the form
of obtaining data on the radiation doses and costs from these cases and putting
the costs on a common year basis of 1981 dollars. The costs (updated to 1986

,

dollars) and doses are also summarized in Table 7.3-5. The PNL study noted that |
,

quantitative data sufficient to correlate radiation dose to reactor size or '

type in a meaningful way do not exist. Costs of decommissioning do appear to
have some relationship to power rating although no scaling factor or correlation

'

was developed. The benefit of this analysis is that it provides information on
the type of ranges of dose and costs of decommissioning that may be encountered
for various types of research and test reactors. An important item noted in the
addendum is that the sensitivity results presented are subject to a large num-
ber of variables, each with wide ranges of values, that can possibly impact on
costs and radiation exposure estimates for other nuclear R&T facilities. Due
to the many variables involved, including facility size, number and type of
ancillary facilities, facility design and construction, type of labor utilized.

*

use of subcontractors, and operating practices during the facility lifetime,'
the relationship noted is not necessarily a fixed relationship. Hence interpo-
lation of the data for different type facilities can be misleading and in par-
ticular extrapolation of the data to larger power facilities is not practical.

7-8
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; Table 7.3-5 Comparison of data from selected cases of research
! reactor decommissioning

Occupational Adjusted
Dose Cost, Millions

Reacter Thermal Power (man-rem) (1986 dollars)

Diamond Ordnance 250 kW <2 0.497(a)
Facility

Ames Laboratory 5 MW 69 5.931(a)

Lynchburg Pool 200 kW (natural <0.1 0.102(a)
Reactor convection)

1 MW (forced
convection)

) 0@)NC State University 10 kW <2 .

Oregon State University 0.1 W Neg(c) 0.014(a)

(a) Adapted from Reference 3.

(b) Based on Reference 4.
(c)Neg :neans negligible.

,

I
I

7.4 Environmental Consequences

An environmental consequence of decommissioning, other than radiation dose
which is discussed above in Section 7.3, is the commitment of land area to the l

disposal of radioactive waste. The volume of low-level radioactive waste to be |disposed of during DECON is estimated 2 to be 160 m3 and 4930 ma for the refer- '

ence research reactor and reference test reactor respectively. Waste volumes |
will iecrease during SAFSTOR due to reduced quantities of radionuclides and |corresponding waste quantities as a result of radioactive decay and for the |

3reference research reactor are estimated 2 to be 100, 29, and 29 m for 30, 50, !
and 100 years of storage, respectively, and for the reference test reactor are
estimate to be 4930, 2960, and 2940 m3 for 30, 50, and 100 years of storage,
respectively. For ENT0MB, the waste volumes are estimated to be 21 m3 and
2930 m3 for the reference research reactor and test reactor, respecthely. The
volumes indicated are those required to accommodate radioactive waste and rubble

|removed from the facility and be transported to a licensed site for disposal.
The volume for ENTOMB does not include the volume of the entombing structure or j
of the wastes entombed within it. The waste volumes requiring burial would
represent a use of less than 0.1 acre of land for disposal for the reference
research reactor and about one-half acre for the reference test reactor. This
amount is not large in comparison with the size of the reference research reactor
site (approximately 40 acres) and the reference test reactor site (approximately
1200 acres) which could now be released for unrestricted use.

7-9
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PNL considered cccidental releases of radioactivity both during decommissioning
during transport of wastes and the results are presented in Tables 7.4-1 and
7.4-2. Radiation doses to the maximum-exposed individual from accidental air-
borne radioactivity releases during decommissioning operations were calculated
to be quite low. Radiation doses to the maximum exposed individual from acci-
dental radioactivity releases resulting from transportation accidents were cal-
culated to be low for the most severe accident.

The socioeconomic impacts are mainly from the shutdown (not decommissioning) of
the research or test reactor which would result in the loss of certain jobs and
income to the community. The overall impact from the reference research reactor
is likely to be small since the facility is not a revenue producing facility.

7.5 Comparison of Decommissioning Alternatives

From examination of Tables 7.3-3 and 7.3-4, occupational and public doses
are much less significant and much easier to manage than for the power reactors
discussed earlier in the final GEIS. Hence, DECON is probably the most reason-
able option. In addition, costs of DECON are less than those for SAFSTOR.
30 year or 50 year SAFSTOR may be justified in some cases where other factors
exist such as waste disposal problems or presence of other nuclear facilities'

on-site, combined with the potential for reduced occupational dose. 100 year
SAFSTOR is'not considered a reasonable option since it results in the continued
presence of a site dedicated to radioactivity containment for an extended time
period with little benefit in dose or waste volume reduction compared to
30 year or 50 year SAFSTOR. ENTOMB is unlikely to be a reasonable option for
research and test reactors since it results in the presence of a radioactive
site for an extended peried of time, and due to the lack of significant benefit
in dose or waste volume reduction compared to the other alte) natives, and the
lack of significant cost reduction compared to the other alternatives. In ad-
dition, uncertainties regarding characterizaton of residual radioactivity over
the entombment period might result in additional costly decommissioning activ-
ity in order to release the facility for unrestricted use.

|
|

|

|
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Table 7.4-1 Summary of radiation doses to the maximum exposed individual from accidental
radionuclide releases during decommissioning at the reference research reactor (a)

Ri lati n Dose to Lcng (rem) fromTotal
Atmosphgc Frequencyg) First-Year 50-Year Committed

Accident Release (Ci/Hr) Occurrence Dose Dose Equivalent

Oxyacetylene
Explosion 5.2 x 10 2 Medium 1.2 x 10 3 1.6 x 10 3

HEPA Filte 2.6 x 10 4 Low 7.3 x 10 7 7.8 x 10 7d) 1.0 x 10 5 2.4 x 10 7 3.1 x 10 7Failure

SevereTranggogation
5.2 x 10 5 Low 4.1 x 10 4 8.3 x 10 4Accident '

LPG Explosion (d) 1.4 x 10 5 Low 3.9 x 10 8 4.2 x 10 8
Vacuum Filter-Bag

Rupture 1.8 x 10 6 Medium 4.3 x 10 8 5.6 x 10 8
y

l .L MinorTranspg3tation
Accident 1.3 x 10 6 Low 1.0 x 10 5 2.1 x 10 5**

Accidental Cutting of (d)
Activated Al in Air 2.9 x 10 7 High 6.9 x 10 9 9.1 x 10 9

ContaminatedSwe{gigg
Compound Fire 1.9 x 10 9 Medium 5.3 x 10 12 5.7 x 10 12

Corbustglg) Waste
9.0 x 10 "O High 1.5 x 10 10 3.2 x 10 10Fire '

(a) Adapted from Reference 2.
(b) For comparison, all accidental releases are assumed to occur in a 1-hr period.
(c) The frequency of occurrence considars not only the probability of the accident, but also the probability of

| an atmospheric release of the calculated magnitude. The frequency of occurrence is listed as "high" if the
occurrence of a release of similar magnitude is > 10 2 per year, as "medium" if between 10 2 and 10 5, andi

as "low" if <10 5
(d) The accident shown applies to both DECON and SAFSTOR.
(*) The accident shown applies to both DECON and ENT0MB.
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j Table 7.4-2 Summaryofradiationdosestothemaximum-exposedindividualfromaccidentg)
i radionuclide releases during decommissioning at the reference test reactor
t

Radiation Dose to Lung (rem) from:
Atm p ric

(Ci/hr)gg) Frequencyg) First-Year 50-Year CommittedRelea'

Occurrence Dose Dose EquivalentAccident

Oxyacetylene 5.6 x 10 2 Medium 1.6 x 10 4 1.7 x 10 4

|
Explosion

LPG Explosion (d) 6.5 x 10 3 Low 1.8 x 10 5 2.0 x 10 s ,

| Severe Transportation
! Accident 1.0 x 10 3 Low 7.8 x 10 3 1.6 x 10 2
!

HEPAFiltf5)
5.2 x 10 4 1.5 x 10 c 1.2 x 10 c

Failure 3.8 x 10 6 Low 9.1 x 10 8 1.2 x 10 7
,

Accidental Cutting of
Activa [ggStainlessy

i L Steel 8.8 x 10 5 High 2.5 x 10 4 2.6 x 10 7
m

Vacuum Fi g Bag; ,

{ Rupture 2.9 x 10 5 Medium 8.1 x 10 8 8.7 x 10 8

] Minor Transportation
j Accident 2.5 x 10 5 Low 3.8 x 10 5 8.0 x 10 5

ContaminatedSw{gpgg:
Compound Fire 3.6 x 10 8 Medium 1.0 x 10 10 1.1 x lJ 103

CombusybgWaste
Fire 1.8 x 10 8 High 5.0 x 10 11 5.4 x 10 11

f (a) Adapted from Reference 2.
J (b) For comparison, all accidental releases are assumed to occur in a 1-hr period.

(C) The frequency of occurrence considers not only the probability of the accident, b'ut also the probability of
1 an atmospheric relessE 67 the calculated magnitude. The frequency of occurrenct. is listed as "high" if the
i occur-rence of a release of similar magnitude is >10 2 per year, as "medium" if between 10 2 and 10 5, and
i as "low" if <10 5

(d) The accident shown applies to both DECON and SAFSTOR.
(*)j The accident shown applies to both DECON and ENTOMB.

I
1
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8 DECOMMISSIONING OF REACTORS THAT HAVE BEEN INVOLVED IN ACCIDENTS [

! The facilities discussed in the preceding sections are representative of
: facilities which would undergo routine decommissioning at the end of their
'

normal lifetimes. An additional significant area of consideration is the -

. decommissioning that occurs as a result of the premature closure of a reactor -

I due to an accident. A post-operations activities flow sheet showing both a
normal decommissioning and the situation for a reactor involved in an accident

.' is shown in Figure 8.0-1.

As can be seen from the figure, the activities following shutdown of a facility
,'

involved in an accident are somewhat different from the normal situation. These
' activities include a stabilization period. The stabilization period is the i

period during which time the accident is brought under control and the facility
is brought to a stabilized condition. Once the situation is stabilized, acci- r

'

dent cleanup can begin. Accident cleanup is considered to be those activities
leading to defueling the reactor and to cleanup of contamination and processing
and disposal of wastes generated by the accident. As shown in Figure 8.0-1,
the accident cleanup period could either be followed by recovery of the facility !
for a restart, or by decommissioning. If, as is analyzed in the GEIS, it is ;,

decided that the facility is to be retired from service, decommissioning activi-'

ties are considered to begin following completion of the accident cleanup.

Much of what follows is based on the NRC-sponsored Pacific Northwest Laboratory
(PNL) Study on the technology, safety and costs of decommissioning reference |j. light water reactors following postulated in accidents.1 For illustration

|' purposes, only the more detailed PWR results are presented. The study did not i

analyze the stabilization period or the recovery of a facility for restart.,

The study did present an analysis of the accident cleanup period, including a'

;

consideration of the sensitivity of the costs of accident cleanup to several
factors, including delays in the cleanup, alternative processing systems,
additio,a1 structures, alternative disposal requirements, and storage of waste i

onsite. The accident cleanup period is postulated to include the following
tasks: (1) processing the contaminated water generated by the accident (and by
decontamination operations); (2) initial decontamination of building surfaces;
(3) removal of spent fuel (undamaged and damaged) from the reactor; (4) cleanup

,

i'

of the reactor coolant system; and (5) solidification and packaging of wastes |from accident cleanup operations.

As discussed in the PNL study,1 these accident cleanup tasks are necessary and
: would be approximately the same whether the reactor is ultimately refurbished
; or decommissioned, and if decommissioned, the same regardless of which decom-

missioning alternative is chosen. The rationale for this is that decontami-,

; nation during the accident cleanup period (whether for eventual restart or
decommissioning) cannot be too corrosive since this could compromise the in-<

tegrity of systems which must remain intact during cleanup and decommissioning,
especiall
chosen.1'y if a delayed decommissioning alternative, such as SAFSTOR, isi

2 In addition, major equipment items such as the reactor vessel,
reactor coolant pumps, and steam generators could not be dismantled until af ter

: accident cleanup is completed since they form part of the primary systems.
!
u
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Figure 8.0-1. Post-Operations Activities Flow Sheet
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Thus, even if it were decided to permanently shut down a facility following an
accident, the sequence of activities would be accident cleanup followed by
decommissioning. Because, as discussed in Section 2.6.2, the period of acci-
dent cleanup is covered by regulations which require insurance (10 CFR
Part 50.54(w)),3 this GEIS does not present further details on the accident '

cleanup period. This GEIS does include the effects that the accident and the
activities during the accident cleanup period would have on the decommissioning!

' ,

of the facility.

! This GEIS section presents a summary of the detailed analysis done by PNL on ,

' the decommissioning of a reactor following an accident.1 Following the
'

! completion of the accident cleanup activities, decommissioning activities
begin. As a result of the efforts during accident cleanup, the decommissioning ,

activities are considered to be not greatly affected by the condition of the '

plant immediately.following the accident. In addition, many of the uncertain,

conditions have been removed during the accident cleanup, specifically the
,

damaged core has been removed from the reactor, the large volumes of uncontained j
highly radioactive water have been processed, the large areas of contaminated.

building surfaces have been treated, and construction of necessary systems and
structures has been completed. Hence, decommissioning can be carried out in a
more stable environment than the accident cleanup. Nevertheless, there would
be certain impacts on the decommissioning from the accident and the accident
cleanup activities including increased levels and spread of contamination;

compared to normal decommissioning still remaining after the cleanup activities, '

I the need to decommission systems and structures built and used during accident i

,

cleanup, and the potential need to store wastes generated by the accident, and i

during the accident cleanup period, onsite on an interim basis for an extended4

time period.,

,

t
1 8.1 Reference Facility Description and Reference Accident Scenarios

|
3 The ieactors used as the reference facilities for the post-accident decommis-

sioning analysis are the same as those used as the reference PWR and BWR in
Chaptars 4 and 5, respectively. The choice of these facilities as the reference

i

reactors is made to facilitate comparisons between the requirements and costs
I

of post-accident decommissioning given in this section and the requirements and |
| costs of nornal rhutdown decommissioning given in the earlier chapters, and is '

not intended to imply anything about the reliability and/or safety of these '
,

reference reactors relative to other PWRs or BWRs in operation or under*

construction. The reference site used in this section is the same as that
2 indicated in Section 3.
; Three reference accident scenarios are analyzed to illustrate a range of tech-

nological requirements, public and occupational doses, and costs that are4

! greater than those estimated for decommissioning following normal shutdown.
For the purposes of this GEIS, the consequences of an accident (i.e., the
radiological and physical condition of the plant following an accident) arei

much more important than the sequence of events that occur during the accident.
Therefore, detailed descriptions of accident sequences were not analyzed. The
reference accident scenarios provide information about radioactive contamina-

| tion, radiation exposure rates, and damage to the fuel core and to the contain-
ment building. The consequence scenarios chosen for this study are believed
to be credible with respect to initiating circumstances and are in agreement:

with scenarios currently considered as design basis by the NRC in safety,

i 8-3
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evaluations. The postulated scenarios, listed in increasing order of the
difficulty of post-accident decommissioning, are:

1. A small loss-of-coolant accident (LOCA), e.g. , a small steam line
break or the inadvertent opening of a safety or relief valve) in
which the emergency core cooling system (ECCS) functions to cool the
core and to limit the release of radioactivity. Some fuel cladding
rupture is postulated, but no fuel melting. The consequence scenario
includes moderate contamination of the contairaent building but no
significant physical damage to the building and equipment.

2. A small LOCA in which ECCS is delsyed, resulting in 50% fuel cladding
failure and a small amount of fuel melting. The consequence scenario
includes extensive radioactive contamination of the containment
building but only minor physical damage to the buiiding and equipment. ,

It also includes radioactive contamination of auxiliary and fuel
handling buildings.

3. A major LOCA (e.g. , the rupture of a main coolant line) in which ECCS
is delayed, resulting in 100% fuel cladding failure and significant
fuel melting and core damage. The postulated consequences include
extensive radioactive contamination of the containment building and
major physical damage to structures and equipment. Some radioactive
contamination of the auxiliary and fuel buildings is also postulated.

This GEIS does not consider the advisability or merit of permanently shutting
down a facility which has been involved in one of the accident scenarios
described above.

8.2 Post Accident Decommissioning Experience i

Very few reactor accidr ts have occurred that have necessitated extensive |
post-accident cleanup operations or have resulted in a requirement to decommis- I

sion the reactor. Primarily, the accidents that have resulted in significant
contamination have occurred at small experimental or test reactors. One large
reactor, the Three Mile Island Nuclear Plant, has experienced an accident that I

resulted in significant contamination similar to that discussed in Sec- |
tion 8.1.4 Information on cleanup and decommissioning experience is con- |

tained in Table 8.2-1. The experience at these facilities provides useful
information about cleanup procedures and decommissioning accident damaged
facilities.

Most of the techniques and procedures used to decontaminate or decommission a
reactor following an accident are similar to those used for reactor decommis-
sioning following normal shutdown, although considerations must be given to
the problems of working in higher radiation environments than normal. Some
reactor accidents have resulted in high levels of radioactive contamination on
btiilding surfaces and equipment and in high radiation exposure rates to
accident cleanup personnel. In all cases where contamination has occurred,

methods and procedures have been devised to safely remove the contamination
with only modest total radiation doses to decontamination workers.

The March 28, 1979, accident at Three Mile Island, Unit 22 (THI-2) resulted in
an accident cleanup effort at that facility which will involve years of work.2
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Table 8.2-1 Summaryofnuclearreactorpospijccidentcleanup
and decommissioning experience

Facility name Power Year of Status following
and location Reactor type- level accident accident cleanup

Canadian NRX Research, pool 10MW 1952 Returned to service

Canadian NUR Research, heavy 200MW 1958 Returned to service
water

SL-1 Reactor Military, BWR 3MW 1961 Decomissioned

PRTR Research, heavy 1965 Returned to service--

water

Enrico Feral Fast breeder 1966 Returned to service--

Lucens Experimental, 30MW 1969 Decommissioned
heavy water

Three Mile
Island Comercial, PWR 2800MW 1979 Still in accident cleanup (2)

(1) Data in table taken from Reference 1.
(2) No decision made as to eventual plant status.

Cleanup of THI-2 will provide experience in procedures and techniques related
to the processing of highly contaminated liquids, the removal of damaged fuel
from a reactor, and the handling and disposal of high-activity radioactive
waste.

8.3 Decommissioning Alternatives

Under normal circumstances, decommissioning follows the orderly shutdown of the
facility at the end of its planned life. However, as discussed above in
Section 8.0, decommissioning at a reactor which has been involved in an accident
would take place following stabilization and accident cleanup activities. As
defined in Section 2.3 decommissioning means safely disposing of all radio-
active materials in excess of levels which would permit unrestricted use of
the facility.

The accident and the subsequent accident cleanup activities have an effect on
decomissioning activities, on the decommissioning alternatives, and on the
cost, safety and environmental consequences of those alternatives. These
effects include the larger levels and spread of contamination than would be
the case for normal decommissioning with resultant higher occupational
axposures; different types of contamination (i.e., Sr-90 and Cs-137 control
occupational exposure for post accident decomissioning, whereas Co-60 controls
for normal decommissioning); the need to decommission accident cleanup systems;
and the potential for interim onsite storage of wastes generated by the acci-
dent and by the accident cleanup activities. The following sections dist.uss
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the impact of an accident and the accident cleanup activities on the alternatives
DECON, SAFSTOR and ENTOMB. ,

8.3.1 DECON

DECON is defined as the immediate removal and disposal of all radioactivity in .

t' excess of levels which would permit release of the facility for unrestricted
use. The end result is the release of the site and any remaining structures -

,

for unrestricted use. To achieve an unrestricted use condition the following-

tasks must be performed during DECON: 1) remove activated and contaminated
materials from the reactor building; 2) decontaminate the reactor building to !.

'

'unrestricted release levels; 3) dismantle and decontaminate fuel and auxiliary
buildings, and turbine building and other buildings; 4) package and ship all '

1 contaminated materials; 5) dispose of all fuels, damaged and undamaged; and
i 6) survey facility and site for acceptable levels of residual radioactivity.
1 t

DECON has the same advantages as outlined in Section 4.3.1, such as making the4

site available for unrestricted use, the availability of a knowledgeable work
l force, and the elimination of the need for long term security and surveillance.
! Disadvantages are also similar to those indicated in Section 4.3.1, including -

the larger occupational exposure and larger initial requirement for waste dis-
posal space compared to the other alternatives. In particular, following an ;

accident the different.a in occupational exposure between DECON and SAFSTOR is '

y! higher than it is for normal decommissioning (see Table 8.3.2). Also, following
j an accident, there is a potential that the reactor may be unable to dispose of
J wastes generated during the accident cleanup which could result in the need for |

extended onsite storage of wastes. (These wastes could include low-level wastes, l
; as well as high level wastes and fuel assemblies). If this occurs, DECON of '

the reactor site would not be feasible.
'

The cost of DECON as estimated by the PNL study following the accident cleanup
activities is given in Table 8.3-1 for the three reference accident scenarios.

: The occupational and public exposure resulting from the DECON activities, as
estimated by the PNL study, is given in Table 8.3-2 for the three referer.ce
accident scenarios.

8.3.2 SAFSTOR,

. SAFSTOR is defined as those activities required to place (preparation for safe
' storage) and maintain (safe storage) a reactor in such condition that the risk
, to safety is within acceptable bounds, and that the facility can be stored and
j subsequently decontaminated to levels which permit release of the facility for
i unrestricted use (deferred decontamination),
i

The advantages of SAFSTOR are similar to those indicated in Section 4.3.2,i

j including the reduction in occupational exposure resulting from the deferral of
some decommissioning tasks, and the reduction in waste disposal requirements.i

' Disadvantages of SAFSTOR are similar to those indicated in Section 4.3.2,
including need for continuing security and surveillance, the need to maintain a
site, and the need to use personnel unfamiliar with the facility for the

' deferred decontamination.

J

i
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Table 8.3-1 Summary of estimated costs for decommissioning of the
j reference PWR following accident cleanup

l

Costs of ($ millions)(a)(b)

| Scenario 1 Scenario 2 Scenario 3
Decommissioning alternatives accident accident accident'

DELON 79.5 104.1 154.8

30 year - SAFSTOR
Preparations for safe storage 20.0 22.6 28.8
Continuing care costs 4.0 4.0 4.0
Deferred decontamination 67.6 88.5 131.6

Total 30 year SAFSTOR costs 9T E II5 I T6T 4

100 year - SAFSTOR
Preparations for safe storage 20.0 22.6 28.8
Continuing care costs 13.8 13.8 13.8
Deferred decontamination 52.5 68.7 102.2

Total 100 year SAFSTOR costs BT3 10 IWB

ENTOMB (c)

Entombment 57.4 76.1 111.8

Continuing care costs
(for 100 years) 7.2 7.2 7.2

(a) Costs are in early 1986 dollars and include a 25% contingency.

(b) Updated from Reference 1, Table 2.10-5.

(c)If required, deferred decontamination at the end of the continuing care
period for ENTOMB is estimated to cost at least as much and perhaps more
than deferred decontamination at the end of the corresponding continuing
care period for SAFSTOR.

,

:

1

8-7'

- _ _ _ _ _ _ _ - _ - - _ - - - _ _ _ _ _ - _ _ _ - - _ - _ - - __ _- _-



Table 8.3-2 Summaryofradiationsafetyanalysisfor(gcommissioningthe
reference PWR following accident cleanup

Dose (man-rem)

SAFSTOR

DECON 30 years 100 years ENTOMB

Occupational exposure (b)(d)

Safe storage preparation NA(I) 429 429 NA

Continuing Care NA 120 225 2,518
Decontamination 3,063 1,500 300 NA

Entombment NA NA NA 2
Safe stor, prep. truck shipments NA 13 13 NA

Decontamination truck shipments 200 100 20 NA

Entombment truck shipments NA NA NA 90

Total 3,263 2,162 987 2,608

Public exposure (c)(e)

Safe storage preparation NA neg. neg. NA
Continuing care NA neg. neg. neg.
Decontamination neg neg. neg. NA
Entombment NA NA NA neg.
Safe stor prep, truck shipments NA 1. 2 1.2 NA
Decontamination truck shipments 19 9.5 1.9 NA
Entombment truck shipments NA NA NA 8.4

_

Total 19 10.7 3.1 8.4

(a) Values given are for decommissioning following the accident cleanup of the
scenario 2 accident.

(b) Values for occupational exposure for decommissionin following a scenario
3 accident are estimated to be a factor of 2 to 3 t mes higher than the
scenario 2; for a scenario 1 accident, exposures are estimated to be 2 to
5 times lower.1

(C) Values for public exposure for decommissioning following a scenario 3
'

accident are estimated '.o be a factor of 2 to 5 times higher than for the
,

scenario 2; for scenario 1 accident, exposures are estimated to be 2 to 5 '

times lower.
(d)from Reference 1, Tables 14.3-4, 14.3-5, and 14.3-7.
(*)From Reference 1, Tables 14.3-2 and 14.3-7.
(I)NA - not applicable.
(9)Neg - dose is estimated to be less than 0.001 man-rem.

8-8
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In particular, following an accident the amount of benefit in dose reduction'

is not as great with 3AFSTOR as it is for normal decommissioning. This is
because the oct.upational exposures during post accident decommissioning are
primarily due to Sr-90 and Cs-137 which are released from the fuel during the

,

; accident and contaminate building and piping surfaces. Sr-90 and Cs-137 have
half-lives of approximately 30 years. This is different from the normal'

situation where occupational exposures are primarily due to Co-60 which has a
half-life of 5.27 years. Because of the long half-life of the controlling

; nuclides it would take a longer time period to reduce occupational exposures.
4

30 year SAFSTOR reduces exposures by a factor of approximately 1.5 and 100 year
SAFSTOR only reduces dose by a factor of 4 (compared to normal decommissioning

i

where 30 year SAFSTOR results in a dose reduction of 4). Thus, long SAFSTOR*

; periods would be necessary to accomplish occupational dose reduction.

Use of SAFSTOR might be likely if it is necessary to provide for interim onsite
i storage of wastes for an extended period of time into the decommissioning

period. This might occur because of political or regulatory constraints
against disposal of waste, because of inadequate disposal capacity fnr low
level waste, or lack of disposal sites for high level waste, including the
spent fuel. It is unlikely that most reactor sites could qualify as permanent

; waste repositories because of such factors as nearby population densities and
hydrology. Therefore, storage of wastes onsite would be an interim measure,
albeit for an extended time, followed ultimately by decontamination of the
facility and site.

The cost of SAFSTOR of the reactor as estimated by the PNL study following the
accident cleanup activities is given in Table 8.3-1 for the three accident
scenarios. The occupational and public exposure resulting from the SAFSTOR,

4 activities, as estimated by the PNL study, is given in Table 8.3-2 for the
i three reference accident scenarios.

8.3.3 ENTOMB

ENTOMB is the complete isolation of radioactivity from the environment by
; means of massive concrete barriers until the radioactivity has decayed to

levels which permit release of the facility for unrestricted use.i

I ENTOMB is intended for use where the residual radioactivity will decay to
levels permitting unrestricted release of the facility within reasonable time

; periods. Recommended policy on reliance on institutional control for contain-
! ment of radioactivity is approximately 100 years.4 Some of the discussion of
j Section 4.3.3 concerning ENTOMB is pertinent here, including advantages and
; disadvantages, structures which would be entombed, and certain nuclides which
j would be involved. However, there are certain important considerations for
i ENT0MB as a post-accident decommissioning alternative that makes it less
j attractive as an alternative than it is for normal decommissioning. This is
j because of the higher levels of the entombed radioactivity resulting from
j accident generated contamination in the plant, and slower decay of the post-

accident radionuclide inventory which is controlled by Sr-90 and Cs-137, with'

30 year half-lives. Therefore, use of ENTOMB as the decommissioning alterna-
tive following an accident would necessitate either a period of retention of
the entombed structure for longer than 100 years to allow decay of radioactivity
to unrestricted use levels, or an eventual deferred contamination of the en-
tombed structure. This decontamination would involve significantly greater

8-9



_ .- _ _ . . .-_ -

,

time and manpower commitments and costs expenditures than, for example,
'

deferred decontamination for an unentombed structure, since the entombed
structure is built to endure for a long period of time.

The occupational and public exposure resulting from ENTOMB activities, as esti-,

mated by the PNL study, is given in Table 8.3-2 for the three reference accident'

scenarios. The cost given in Table 8.3-1 includes the cost of entombing the ;

structure and the annual continuing care costs, but does not include the cost !
; of deferred decontamination which may likely be necessary after approximately

100 years to reduce radioactivity to unrestricted use levels. The cost of thea

deferred decontamination for ENTOM8 is estimated to add at least $33 million,'

$45 million, and $70 million to the cost of ENTOMB for the reference accident
scenarios 1, 2 and 3, respectively.

8.4 Environmental Consequences

This section discusses environmental consequences other than the radiation dose
consequences discussed above in Section 8.3. These other consequences include 1

j waste disposal, radioactivity released due to industrial accidents during !
decommissioning, and socioeconomic impacts.

i

With regard to waste disposal, the volumes of waste to be disposed of during
, the decommissioning of a reactor, following the accident clearup of each of the |4 three reference accident scenarios, are contained in Table 8.4-1. These wastes
! include disposal of neutron activated steel and concrete, contaminated concrete |

:
and equipment, and dry and wet radioactive wastes. In arriving at the data in
Table 8.4-1, it is assumed that the wastes generated during the accident cleanup

|period are disposed of prior to the decommissioning period. These wastes include |low-level radioactive wastes, as well as highly radioactive and/or transuranic
.

,

*

wastes, and damaged and undamaged fuel assemblies. Based on the criteria of !i 10 CFR Part 61, the los level radioactive wastes resulting from accident cleanup ;
i are assumed to be disposed of by shallow land burial. Because the criteria of I
; 10 CFR 61 may result in the high level radioactive wastes and transuranic wastes ;
1 generated during accident cleanup being deemed unsuitable for shallow land (| burial, they are assumed to be sent to a federal repository. Similarly, because i
j the criteria for disposal of the damaged and undamaged fuel is not yet well de-

fined it is assumed to be sent to a Federal repository.
| Because of the potential that a reactor involved in an accident may be unable !!

to dispose of the wastes including spent fuel generated during accident cleanup
I as assumed in the previous paragraph, either because of lack of disposal capa-

,

i

city or regulatory or political constraints, there may be onsite storage of:

j both accident cleanup wastes and decommissioning wastes for an extended period
; of time. This would result in additional surveillance costs and an extension
; of the completion of decommissioning. Details of this storage are discussed in
i Section 2.7.
1

PNL considered releases of radioactivity resulting from industrial accidents
i during the decommissioning activities and the results are presented in
i Table 8.4-2. Radiation doses to the maximum exposed individual from accidental
i airborne radioactivity releases during decommissioning operations were calcu-
} 1ated to be quite low. Radiation dose to the maximum-exposed individual from
j accident radioactivity releases resulting from transportation accidents were

calculated to be low for the most severe accident.
!

'
'
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Table 8.4-1 Burial volume of radioactive waste and rubble'

for the reference PWR following the acciden'
cleanup at a reactor involved in an accident (a,b)

| Decommissioning alternative Volume (m3)(c)

DECON 18800

SAFSTOR

Total of preparations for safe storage,
.b)continuing care and deferred decontamination

followinrj safe storage for: ') years 18800
H 3 years 18800

ENTOMB (d) 8200

(a) Values given are to ecast 2,ioni.a following the accident
cleanup of the sce .; io 2 a:t s .t .

(") Values of ua,te voleme t to. decocaission n0 following the
accident cleanup of 3 e cont . ic 1 or scena'io 3 accident arei

es+imated to be less than 44 t'i.'icrenco ' rom the values in
the '.ablo.1

(c)From keference 1, (ables H.1-3,. H.2-3, H.2-8, and H.3-3.
,

(d) Volume of entombing structure an1 wartes within are not
included. I

;

i

i

;
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Table 8.4-2 Summary of radiation doses to the maximum-exposed individual from postulag
releases due to industrial accidents during post-accident decommissioning

Radiation dose to lung (rem) during:

Total DECON(d) Prep. for safe storage
release

Incident (pCi/hr) First year Fifty year First year Fifty year

Explos.on of LPG leaked from loader 1.8 x 104 6.1 x 10 4 1.2 x 10-3 --(c) __N)
Explosion of oxyacetylene during vessel segmentation 3.6 x 102 6.1 x 10 ' 1.2 x 10-3 -- --

Explosion / fire of ion exchange resin 1.9 x 102 6.5 x 10 6 1.3 x 10 5 -- --

Gross leak during decontamination - spray leak 1.1 x 102 3.8 x 10 6 7.5 x 10 6 3.8 x 10 8 7.5 x 10 8
- liquid leak 3.5 x 10 1 1.2 x 10 8 2.4 x 10 s 1.2 x 10 8 2.4 x 10 s

|
Segmenting undecontaminated RCS piping 1.1 x 101 7.3 x 10 7 7.9 x 10 7 -- --

0 -- -- 1.7 x 10 7 3.4 x 10 7Vact.ua bag rupture 5.0 x 10

i' l.oss of contamination control during
;; vessel segmentation 2.3 x 109 3.9 x 10 19 4.4 x 10 8 __ __

Accidental spraying of concentrated
2.0 x 10 8 4.1 x 10 8contamination with high pressure spray 6.0 x 10 1 -- --

| Filter loss during blasting of concrete bioshield 3.0 x 10 1 2.0 x 10 9 2.2 x 10 9 -- --

Loss of portable filtered ventilation enclosure 1.5 x 10 1 5.1 x 10 9 1.0 x 10 8 -- --

Accidental break of contaminated piping 1.1 x 10 1 -- -- 7.3 x 10 9 7.9 x 10 9'

Fire involving combustible radioactive wastes 3.0 x 10-2 1.0 x 10 9 2.0 x 10 9 1.0 x 10 9 2.0 x 10 9

(a) Reference 1, Table 14.3-3.
(b)All releases assumed to occur during a 1-hr period, for comparison purposes.
(C)A dash indicates the particular accident situation is not considered for the decommissioning alternative

because either the accident situation does not apply to that alternative or a similar accident of
greater consequences is analyzed.

(d) Corresponding doses for ENTOMB are assumed to be the same as those shown for DECON, with the deletion of
these situations that arise from activities not undertaken during DECON (e.g., blasting, segmenting of
the vessel).

__ __ _ - -_ _
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:
,

i The biggest socioeconomic impact will have occurred before decommissioning '

'

started, following the accident at the olant, namely the shutdown of the plant'

and the accident cleanup. The decommissioning staff will be approximately the
same size as the accident cleanup staff. This GEIS does not consider the ad- |
visability or merit of whether a facility should be restarted or decommissioned L

following an accident. i
:

8.5 Comparison of Decommissioning Alternatives |
IFrom examination of Tables 8.3-1 and 8.3-2, it appears that DECON or SAFSTOR

are reasonable options for decommissioning a reacte.- following accident cleanup |
at a reactor that has experienced an accident. DECON costs less than SAFSTOR

,

|
and its larger occupational rcdiation dose is considered of marginal significance j

- to health and safety. Either of the two SAFSTOR options would be feasible since
,

due to the long half-lives of the controlling radionuclidu , there would be L

i continued reduction in dose beyond the 30 year SAFSTOR. In addition, SAFSTOR |
may be a necessary alternative to account for the potential need to store ,

j accident generated wastes for an extended time period.
.

| ENTOMB appears less desirable for the reasons discussed in Section 8.3.3,
'

i Because of the large quantities of contamination and the long half-lives of the
; controlling nuclides it would be necessary to keep the reactor entombed for a
: period of time greater than 100 years in order for the facility radioactivity
! levels to decay to unrestricted use levels. This is not acceptable since it

,

!
I is not consistent with recommended policy on reliance on institutional control
j for radioactivity confinement. Deferred decontamination of the entombed i

structure after 100 years would be difficult and result in the ENTOM8 alter- ia

native being more costly than DECON or SAFSTOR, generating more waste than
'

,
*

DECON or SAFSiOR, and causing larger occupational exposures than SAFSTOR. |
|

t

1
-

I

! l

:
!
:
1

!

1

|

} I
'
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Table 8.4-3 Summaryorestimatedradiationdosestothemaximum-exposedindgdual
from postulated transportation accidents during decommissioning

Fif ty year committed
Total First year dose (rem) dose equivalent (rem)

Accident
release (b)severity (Ci/hr) Total-body Bone Lung Total-body Pone Lung

Minor 5 x 10 4 2.5 x 10 4 6.0 x 10 4 8.0 x 10 4 5.5 x 10 4 4.8 x 10 3 1.6 x 10 3

Severe 2 x 10 2 1.0 x 10 2 2.4 x 10-2 ? 2 x 10-2 2.2 x 10 2 1.9 x 10 1 6.4 x 10-2

(a) Reference 1, Table 14.3-8.
( ) Releases assumed to occur in a 1-hr period for comparison purposes.

|

|

| ?
! %

1

1

1

1

|

|
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9 FUEL REPROCESSING PLANT

A fuel reprocessing plant (FRP) is a facility for reclaiming plutonium and
I uranium from spent nuclear reactor fuel, so that the reclaimed plutonium and

uranium can be later refabrica'1d into new fuel elements. For the purpose of|

l this section, it is assumed that the plant is to be operated 30 to 40 years. It
is also assumed that any accidental releases of radioactive material are cleaned
up immediately following the event. The generic site of a fuel reprocessing
plant is described in Section 3.1.

l This section is based primarily on a detailed study t of the decommissioning of
| a fuel reprocessing plant conducted by Pacific Northwest Laboratory (PNL) for

the NRC. In this study, PNL selected the Barnwell Nuclear Fuel Plant (BNFP),
located in Barnwell, South Carolina, as the reference FRP and assumed it to be
located at the generic site. Although the Barnwell facility has never operated
as an FRP, its design is considered to have characteristics typical of those
present in any future FRPs. PNL then developed and reported information on the
available technology, safety considerations, and probable costs for decom-
missioning the reference facility at the end of its operating life.

9.1 Description of Fuel Reprocessing Process and Facility

9.1.1 Process Description

The reference plant uses the Purex process to recover plutonium and uranium
from irradiated LWR fuels. A simplified block flow diagram of this process is'

shown in Figure 9.1-1. ,

The irradiated fuel is received in heavily shielded casks and is unloaded and
stored underwater in the fuel receiving and storage station (FRSS). When ready

,

for processing, each fuel assembly is transferred to the main process building
where it is partly disassembled, chopped into pieces up to 10 cm long and
dropped into a dissolver vessel where the fuel materials are dissolved with '

nitric acid. The undissolved fuel cladding hulls are packaged and taken to a !
' bunker-type storage area onsite.
.

| The nitric acid-fuel solution is then subjected to a solvent extraction process
where the uranium, plutonium, and fission products are separated into individual,

! streams, and the uranium and plutonium are purified and converted to uranium ,'

hexafluoride and plutonium oxide for offsite shipmei.t. The fission products I

are stored in underground water-cooled tanks for about 5 years and then solidi--

fied for disposal in a federal facility.

; 9.1.2 Plant Description

i The major facilities included in the reference reprocessing plant are: 1) the'

fuel receiving and storage station, 2) the main process building, 3) the high-
) and intermediate-level liquid waste storage area, 4) the waste solidification

plant, and 5) the radioactive auxiliary service areas. Detailed descriptions
| of these facilities are presented in Reference 1.
!
|
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Figure 9.1-1 Simplified Process Flow Diagram for a Fuel Reprocessing Plant
,
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|
l The following is a listing of various operating parameters of the reference FRP:

Inputs to the FRP
,

Spent Fuels from Light Water Reactors (Zircaloy or stainless steel cladding)
with the following content:

UO2 (up to 3.5% enrichment when input to the reactor)-

UO -Pu0 (Pu up to equivalent of 3.5% 235U when input to the reactor)-
2 2

Special fuels up to 5% initial enrichment under special operating-

conditions
Spent Fuel Burnup(a)

From PWRs, average exposure of 31,800 MWD /MTHM (peak of 33,000 MWD /MTHM)-

From BWRs average exposure of 25,300 MWD /MTHM (peak of 26,000 MWD /MTHM)-

For total input, average total exposure of 29,300 MWD /MTHM Spent Fuel-

Out-of-Reactor Time prior to FRP input:

Minimum of 90 days prior to receipt at FRP-

,

Minimum of 1 ' years before reprocessing at FRP(a)-

FRP Reprocessing Capacity (in MT of Spent Fuel)

1,500 MT/yr (30 yr lifetime)(a) average capacity-

5 MT/ day peak capacity-

Products of Reprocessing

,

Uranyl nitrate solution (converted to UFs for shipment from FRP to-

burial grounds)
*

>

Plutonium nitrate solution (converted to Pu0 for shipment from FRP-

2

I to burial grounds)(a)

Wastes Resulting from Reprocessing
,

High-Level and intermediate-level wastes stored on an interim basis-

as liquids in underground tanks.
!

(a) Processing characteristics listed are different from those postulated for
.

! near-term operation of BNFP. The information presented is currently !
( expected to be representative of long-term operating characteristics at a l

j plant such as BNFP.

| 9-3 |
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High and intermediate level liquid wastes converted within 5 years-

to a vitrified solid and shipped offsite to a Federal repository.

Fuel cladding hulls, failed equipment and other solid wastes stored-
,

onsite on an interim basis in concrete or stainless steel containers
in engineered underground storage prior to shipment offsite for i
disposal.

Effluents from Reprocessing During Normal Operation j

Gases (only routine radioactive effluents are indicated):-

85Kr disharged up main stack (100 meters tall).-

Majority of tritium and HC discharged to main stack. !-

Excess water discharged up main stack as vapor. |-

H:at rejected to cooling tower via closed loop heat exchangers. '-

Process liquid wastes with low contamination diluted and discharged to '-

river.

9.1. 3 Estimates of Radioactivity Levels at FRP shutdown

Estimates of radioactivity levels in the reference fuel reprocessing plant
after reprocessing operations have been terminated (all spent fuel removed)
and final operational cleanout flushings of the process areas have been
completed are summarized in Reference 1.

9.2 Fuel Reprocessing Plant Decommissioning Experience

To date, there has been no experience in the decommissioning of a commercial
FRP. Federal facilities at the Hanford, Savannah River, and Oak Ridge sites
that have been involved with the reprocessing of irradiated fuels have been
decontaminated and their equipment disassembled.2 A substantial amount of this
information is directly relatable to decontamination af future fuel reprocessing
plants.

The Nuclear Fuel Services (NFS) plant in West Valley, New York, is the only:
'

commercial reprocessing plant that has operated in the United States
(although it is not currently operating). The NFS situation is not directly
translatable to the present or projected nuclear power industry because a
national policy (10 CFR 50, Appendix F) requiring the solidification of high- [

,

level waste was not established until 1971, well after the plant began !i

ope ration. Therefore, since NFS has its reprocessing high-level wastes stored '

in large undergrourd tanks in slurry form (similar to the practices followed
at the Hanford and Savannah River sites), the costs of decommissioning this
plant are expected to be higher than that of newer FRPs.

9.-3 Decommissiuning Alternatives

Once a fuel reprocessing plant has reached the end of its useful operating life,
it must be decommissioned. As discussed in Section 2.3 this means safely
removing the facility from service and disposing of all radioactive materials
in excess of levels which would permit unrestricted use of the property. Alter-
natives considered here as to their potential for satisfying this ganeral
requirement for decommissioning include DECON and SAFSTOR (passive SAFSTOR and

i

i
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|

| custodial SAFSTOR). ENTOM8 is not considered a viable option because of long-
i lived transuranics present in the entombed structure resulting in radiation

exposure which does not decrease with time. The disposition of the nonradio-
active buildings and facilities is left to the discretion of the facility owner
and is not part of the decommissioning procedure. This section discusses the
decommissioning alternatives evaluated for the FRP.

9.3.1 DECON

DECON is defined as the immediate removal and disposal of all radioactivity in
excess of levels which would permit release of the facility for unrestricted
use, Nonradioactive equipment and structures need not be torn down or removed
as part of a DECON procedure. The end result is the release of the site and ,

any remaining structures for unrestricted use as early as the 5 years estimated
for decommissioning after the end of facility operation.

DECON is advantagcous because it allows for termination of the NRC license
within a relatively few years after cessation of facility operations and
removes a radioactive site. DECON is advantageous if the site is required for
other purposes, if the site is extremely valuable, or, if for some reason the
site mut.t be immediately released for unrestricted use. It is also advantageous
in that the facility operating staff is available to assist with decommissioning

,

and that contir.ued surveillance is not required. An important disadvantage is :
the higher occupational radiation dose which occurs during DECON compared to |

the SAFSTOR alternative.

Three important radiation exposure pathways need to be considered in the evalua-
tion of the radiation safety of normal FRP decommissioning operations: Inhala-
tion, ingestion, and external exposure to radioactive materials. For reasons
similar to those discussed for PWRs in Section 4.3.1, during decommissioning,

the dominant exposure pathway to workers is external exposure while for the
public the dominant exposure pathway is inhalation. During the transport of
radioactive waste, the dominant exposure pathway is external exposure for both4

transportation workers and the public. A summary of the doses resulting from ;

these pathways is presented in Table 9.3-2. Ii

Occupational Radiation Dose :
!

The occupational radiation dose from external exposure to radioactive materials, i

not including transportation of radioactive waste, is estimated to be about 512
'man-rem over the 5 year period of DECON. Occupational radiation doses were

calculated by PNL from estimated radiation levels in the various areas of the
reference FRP and from man-hour estimates for performing the decontamination ,

operations. Table 9.3-2 gives the estimated occupational external radiation I
exposure for DECON.

The reference FRP was designed to store high-level liquid waste (HLLW) for
five years prior to solidification and then to store the solidified waste five
years prior to shipment to a federal waste repository. It is expected that any
future FRPs would be designed to solidify the HLLW continuously within the pro-
cess building, and store only solidified waste. Therefore, future plants would
use a few smaller tanks instead of the large underground HLLW storage tanks and

! separate waste solidification plant. This wsuld reduce the decommissioning
; occupational radiation exposure and costs by between 40 to 50 percent.

! 9-5
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Table 9.3-2 Summary of radiation safety analysis for decommissioning the reference FRP (Man res)

LECON SAFiTOR (Passive) SAF 5 IGE Custodial)
10 Years 30 Years 100 Years 200 Years 10 Years 30 Years 100 Years 200 Years

Occupational Safety

Decontamination Operations 512 426 *I 296 *I 124 *I sB5 *I 423 *I 290 *I 113 *I +73 *II I I I I I I I
Transportation 20 17 12 5 s1 17 12 5 <2
Continuing Care 2 4 9 14 13 31 61 78

|
Total Occupational Exposure 532 445 312 138 +100 453 333 179 +153

ID)Public Safety

Decontamination Operations 10 8 5 2 <1 8 5 2 <1
Transportation 9 7 5 2 <1 7 5 2 <1

gg) neg.gg) neg.(c) neg.(c) neg.gg) neg.(c) neg.gg) neg.gg)Continuing Care -- nea

Total Public Exposure 19 15 10 4 <2 15 10 4 <2
,

!=
I*}ihe radiation erposures for ti.e preparation for passive and custodial safe storage are 81 and 69 man-rees, respectively and are

included in the expsoures for Decontamination Operations.
(b) Radiation doses from postulated accidents are not included.
ICINeg. = negligible. Radiation doses to the public from normal continuing care act~vities are not analyzed in detail, but are

expected to be significantly smaller than those from decontamination operations.

|

|
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Public Radiation Dose

The inhalation radiation dose to the public resulting from radionuclide releases
during DECON, not including doses during transportation of radioactive waste,
is estimated to be 10.2 man-rem (50 year population dose commitment to the
whole-body). This radiation dose is very small compared to the background
radiation exposure normally received by members of the public. Details of the
methods used for calculation of doses are found in Reference 1.

Public Radiation Oose from Postulated Accidents During DECON |

DECON procedures were examined and potential accidents postulated that could
i lead te the release of radioactive materials. The largest radiation dose to

the maximum-exposed individual from a postulated accident during DECON is the
failure of the' ventilation system HEPA filter during chemical decontamination
of the high-level waste tank. Approximately 60 mci of radioactivity are
assumed to be released directly to the atmosphere. This release results in a
maximum annual dose in the first year of 15 mrem to the lung and a 50 year dose
commitment of 160 mrem to the bone of the maximum-exposed individual.

Transportation Safety During DECON
|

Radioactive waste generated during the decontamination of an FRP must be packaged
and shipped according to prescribed federal regulations to an offsite repository.
These wastes include transuranic (TRU) wastes that are rhipped by rail to a
Federal repository and non-TRU wastes that are shipped by truck to a commercial
shallow-land burial ground. A summary of the wastes generated and shipped is
given in Table 9.3-1.

'

generatedfromDECONg)informationforwastes
Packaging and shippiTable 9.3-1

Volume, Number of Number of
3Shippi..g Method m Weight, kg Containers Shipments

Rail (TRU
wastes) 4,600 3.7 x 108 3,200 180

Truck (non-TRU)
wastes) 3,100 2.3 x 108 2,500 160

(a) Initial chemical decontamination wastes account for approximately 5%
of the total volume, 9% of the total shipments, and 99.9% of the
total radioactivity

,

I

|

!
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The estimated radiation deses due to external exposure from rail and truck
transport of radioactive waste are 20 man-rem to the transportation workers
and 9 man-rem to the public.

The release of radioactive material from transportation accidents is estimated
to be small. The more probable transportation accidents result in no release
or one that is very small. For a severe truck accident, a hypothetical maximum-
exposed individual located 100 meters away is estimated to receive a 50 year
dose commitment to the bone of 11 rem; however, this type cf accident has a
very low probability of occurrence.

9.3.2 SAFSTOR

SAFSTOR is defined as those activities required to place (preparation for safe
storage) and maintain (safe storage) a FRP in such condition that the risk to
safety is within acceptable bounds and that the facility can be safely stored
and subsequently decontaminated to levels which permit release of the facility
for unrestricted use (deferred decontamination).

Generally, the purpose of SAFSTOR is to permit residual radioactivity levels to
decay to levels that will reduce occupational radiation exposure during decon- '

tamination. As indicated in Table 9.3-2 most of the occupational dose reduction
due to decay occurs during the first 100 years after shutdown with less dose

; reduction thereafter. The public dose which is small to begin with, also
, experiences most of its reduction during the first 100 years. Hence, in'

contrast to DECON, to take advantage of this dose reduction, the safe storage
period could be as long as 30 to 100 years. The end result is the same as for

4

'

DECON: release of the site and any remaining structures for unrestricted use.

SAFSTOR is advantageous in that it results in reduced occupational radiation
exposure in situations where overriding land use considerations do not exist.
Disadvantages are tt:t the licensee is required to maintain a possession only
license and to meet its requirements at all times during safe storage thus
contributing to the number of sites dedicated to radioactive confinement for an (
extended time period. Other disadvantages are that surveillance is required,
that dollar costs are higher than for DECON, and that experienced operating
staff may not be available at the end of the safe storage period to assist in ,

the deferred decontamination.

The several subcategories of SAFSTOR are given in Section 2.3.2. They are
discussed in detail here as they pertain to FRP decommissioning.

! Preparation for Safe Storage
'

Custodial SAFSTOR requires a minimum cleanup and decontamination effort during
preparation for safe storage, followed by a period of continuing care with the
active protection rystems (principally the ventilation system) kept in service
thrcughout the storage period. Safe storage preparation procedures for passive

'

(i.e., hardened) safe storage are the same as those for custodial safe storage,
, with the exception of the following additional activities:
!

sealing all entrances to the radioactive portions of the facility,-

using welding techniques

9-8
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deactivating the ventilation systems-

deactivating all cranes and viewing windows-
,

Hardened safe storage requires slightly more extensive sealing of the structures ,

than passive safe storage: however. the cost increase is estimated to be small. '

Thus, passive and hardened SAFSTOR are considered the same for this assessment.
~

! The occupational radiation doses from passive and custodial safe storage prepa- !

ration, not including transportation, are estimated to be 81 and 69 man-rem,
,

respectively, and are given in Table 9.3-2. The extra labor to prepare for
passive storage results in the slightly higher dose.

:

The estimated inhalation radiation doses to the public from the release of ,

radionuclides during both passive and custodial safe :;torage preparation are
estimated to be 0.006 man-rem (bone dose) to the population. This dose is much

*

below natural background radiation exposure.

| The maximum postulated accident for passive and custodial safe storage
preparation is a fire in the ventilation system resulting in a maximure annual ,

lung dose in the first year of 0.006 meem and a 50 year lung doce ccmmitment i

of 0.008 mrem.;

Estimated routine radiation doses from rail and truck transport of radioactive
,

wastes from either passive or custodial storage preparations are 3 man-rem to
transportation workers and 1.4 man rem to the general public. '

;

Safe Storage (Continuing Care)

Following completion of safe storage preparation, the facility is placed in a t

period of safe storage (continuing care). This safe starage consists of
surveillance and maintenance, designed to ensure that the facility remains in a !

condition that poses minimum risks to the public. This phase includes routine '

4

inspections, preventive and corrective maintenance on operating equipment, and i

a regular program of radiation, ef fluent, and environmental monitoring. The ,

j status of all safety-related equipment is monitored throughout the continuing .

; care period. Passive and custodial continuing care doses are listed in !
Table 9.3-2. |'

'
The release of radionuclides from accidents during the continuing care period
is negligible. The combination of the low probability of the initiating events

4'

and the immobility of the FRP radionuclide inventory minimizes the effect of
potential accidents during this period.

Deferred Decontamination
,

: Deferred decontamination to residual levels permitting unrestricted use of the
facility takes place after a number of years of safe storage. This decon-
tamination is more thorough than the preliminary decontamination which was ai

part of the preparations for safe storage. The decontamination procedures are
; essentially the same following each of the different SAFSTOR modes; however,

the steps necessary following passive safe storage are more extensive. The
additional activities include:

!

!
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:

' '

removal of entrance barriers to contaminated areas-

: reactivation of utilities, cranes, and manipulators ;
-

installation of filters and reactivation of the ventilation systems.-

The principal advantage of deferred decontamination is that radioactive decay i.

I takes place during the continuing care period. Table 9.3-2 shows that decon- !

i tamination at a deferred time reduces the occupational radiation exposure by a
substantial amount. Deferred decontamination would also reduce the radiation |

dose commitment for public exposure as shown in Table 9.3-2.;

| The radiation dose from transportation for deferred decontamination for both ,

public and occupational exposures is expected to decrease because of radionuclide4

i decay and also because of a reduction in materials needing transportaticn. A
100 year delay would result in a radiation dose reduction of about 75%. These
doses are shown in Table 9.3-2. ;

:
9.3.3 Site Decommissioning

The residual contamination of the FRP site resulting from past operation and
j subsequent decommissioning is expected to be very low. This is as a result of

continuous site surveys and the immediate removal of any contcmin6 tion found4

tduring the life of the facility. Site cleanup is expected to be minimal, how- -

ever, this will be confirmed by the radiation survey.,

1 i

j 9.3.4 Summary of Radiation Safety !

l An advantage of DECON is that it results in the release of the site for unre-
. stricted use within about 5 years after shutdown of plant operations. However,
'

DECON has higher estimated occupational radiation exposure (512 man-rems) than
the other alternatives. Depending on the length of the continuirig care period,

1 both passive and custodial SAFSTOR can result in an occupational dose reduction
I the magnitude of which is considered to be of marginal significance in terms
j of health and safety (see Table 9.3.2).
.

! As shown in Table 9.3-2, radiation doses to the public from decommissioning
! operations and transportation of contaminated materials are all low, with a
! maximum of 20 man- em due to DECON. The maxinum postulated accident is esti-
| mated to give the maximum-exposed member of the public a 50 year dose commit-
| ment of 8.8 rem.
:

| In summary, the radiation dose to the public is estimated to be qt,ite low and
' to have little impact compared to natural background radiation. For decom-

missioning workers, DECON results in larger radiological impact than the other
J alternativcs. Reductions in this dose can be brought about by use of 30 year
; or 100 year SAFSTOR.

9.3.6 Decommissioning Costsp

i An estimate of the costs of decommissioning the FRP by each of the principal
i alternatives is presented below. These costs are summarized and compared in
j Section 9.3.6.2.
1

!

i
;

9-10

1

- - - - - - . - - . - - - - - . . . - - - - ,-_-



_ _ _

9.3.6.1 Detailed Costs

| Reference 1 presents a discussion of decommissioning costs and their bases.
Costs are included for 1) direct labor and subcontractor activities, 2) equip-
ment and materials, 3) packaging, transportation, and disposal of contaminated
waste, and 4) utilities, services, and other overheads. The details presented
in Reference 1 include breakdowns for support staff labor, decommissioning
worker labor, subcontractor activities, equipment and materials, shipping,

; waste disposal and utilities and taxes.

The basic cost estimates presented assume relatively efficient performance of
the decommissioning activities. A 25% contingency is added to the cost
estimate totals as an allowance for unforeseen problems or scheduling delays .

'
that may arise during the decommissioning.

9.3.6.2 Summary of Costs

Table 9.3-4 summarizes the estimated costs in 1986 dollars for the decommis-
sioning alternatives. As shown in the table, the costs for SAFSTOR are greater
than the cost for DECON. All SAFSTOR modes increase in cost with increasing

,

years of continuing care. The continuing cate cost following preparation for
i

custodial and passive safe starage are estimat9d to be $1.05 million and
$262,200 per year, respectively. Costs for de/ erred decontamination after
custodial and passive safe storage are estimt'od to be about $130 million.

Deferred decontamination is a comparatively large cost because it requires
additional costs to refurbish auxi!iary facilities, to reinstitute a trained,

' decommissioning organization, and to provide a new safety analysis and an addi-
tional license application. Other costs of deferred decontamination are lower
than for DECON due to the decay of much of the radioactivity. As can be seen

| from Table 9.3-4, continuing care costs become more significant with time.

Waste management costs represent about two-thirds of the total cost for
decontamination of the reference FRP. Waste disposal costs for transuranic

,.'

wastes, in turn, represent about 85% of the waste management costs. Since !

waste disposal costs are based on the volume of material placed in the deep i

geologic repository, reducing waste volumes has a significant effect in '
'

reducing decommissioning costs. Significant economic incentives exist to
develop volume reduction techniques. For example, extensive use of electro-

" polishing, which has the potential to decontaminate metallic wastes to possibly
| releasable radioactive contamination levele or to levels that permit their

disposal in shallow-land burial grounds, may offer cost reductions.
I '

i Decontamination of the liquid waste storage system represents about one-third |
] of the total decontamination costs. Alternative reprocessing plant designs ;

might not employ large liquid waste storage systems. These designs would have '

e significant decommissioning cost advantage (40 to 50%) over the design of the i
',

reference plant.
,

n

T
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i

Table 9.3.4 Summary of estimated costs for decommissioning a fuel reprocessing4

plant (1986 $ millions)

i

DECON SAFSTOR (passive) SAFSTOR (custodial)
i Item 10 Years 30 Years 100 Years 200 Years 10 Years 30 Years 100 Years 200 Years
4

'

Initial Decommissioning 168.6 46.6 46.6 46.6 46.6 44.3 44.3 44.3 44.3
Continuing Care -- 1.9 7.1 25.7 51.7 8.0 29.0 102.5 207.5
Deferred Decontamination -- 132.9 132.9 132.9 132.9 131.7 131.7 131.7 131.7,

Total Costs (rounded) 169 181 187 205 231 184 205 278 384'

)
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,

It is assumed that radioactive contamination levels on the site from routine
releases during facility operation do not require extensive site cleanup

i operations during deccmmissioning to meet the limits for release of the FRP
| for unrestricted use. A preliminary estimate of the costs to perform these

activities, should they be required, is $100,000. This would not appreciably
change the decommissioning cost totals presented in Table 9.3-4.

9.4 Environmental Consequences

The decommissioning of an FRP will have few negative environr.iental consequences.
By definition, the decommissioning of any nuclear facility is the removal of
radioactive material to levels which are low enough to permit the facility to
be relcased for unrestricted use. The decommissioning alternative to be chose.
depends to a large extent on the radiation dose and cost evaluations, on desired
future use of the site, and on the time period involved.

The summaries of radiation safety and decommissioning cost analyses are given
in Sections 9.3.5 and 9.3.6, respectively.

Demolition of remaining buildings (assuming prior decontamination to a level
permitting unrestricted use of the FRP) is an optional owner and/or local
government choice. Its major environmental impact on the surrounding population
will be the resulting increase in noise level within the immediate vicinity of
the plant (about 1 mile), primarily because of the use of explosives. However,
most of this noise will.be generated within the process building and will be
muffled by the building *until the final removal of the 'uilding shell.

9.4.1 Wastes

The management of wastes (i.e., vitrified, chemical decontamination solutions,
contaminated equipment and materials, and contaminated trash) resulting from
decommissioning is an important factor in the cost and environmental impact of
decommissioning. The large volumes of waste generated during DECON, as shown in
Table 9.4-1, require a large expenditure of money and energy. Complete decon-
tamination of an FRP requires about 0.4 hectare (1 acre) of land for final
storage of the contaminated materials removed from the site, The high-level

Table 9.4-1 Radioactive wastes resulting from decommissioning a
reference FRP

DECON Passive SAFSTOR(a) Custodial SAFSTOR(a) ;
Disposal Disposal Disposl
Cost, Cost, Cost,

Disposition Volume, Millions Volume, Millions Volume, Millions
i3 3 3of waste m of $ m of $ m of $

TRU-Waste 4,600 86.8 210 20.9 210 20.9
non-TRU wastes 3,100 4.1 180 0.2 180 0. 2

Totals 7,700 90.9 390 21.1 390 21.1

(a) Does not include deferred decontamination.
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;

radioactive and TRU wastes will require about 4,600 m3 in an expensive deep4

geologic disposal facility. This is equivalent to n3,500 cubic feet mined from ,

either salt or basalt. The low-level and non-TRU wastes will require about 0.16
hectares (0.4 acre) of shallow-land burial area. These are considered irre-c

trievable uses of land.

The volumes of waste for both passive and custodial safe storage represent the
preparaticn state only. Deferred decontamination wastes increase each of these .

to values nearly that of DECON. However, although the overall waste volume may i
remain nearly constant, the amount sent to geologic storage will decrease with >

time, while shallow-land burial volumes will increase. For example, if the !

continuing care period were extended for 100 years, there would be a reduction !
in radioactivity and thus the total amount of waste to be disposed of to ;

4

! repositories would shift from deep geologic storage to shallow-land burial. !

These changes could result in a substantial change of costs and repository use. !
:

The decommissioning of an FRP to levels which permit unrestricted use of the
, ,

facility makes about 473 hectares (1,160 acres) of land available for reuse. {
'

J The value recovered from decommissioning depends on the value of the reclaimed i
' land and the need the owner has for such property during the time period under ,

f.
consideration.q

.

| If the plant site of about 20.4 hectares (50 acres) is restored to its original f
j native condition, it will increase the natural habitat for flora and fauna by a f
i relatively small amount. This is a favorable environmental impact, but one i
8 that is relatively insignificant. j

r

An additional effect of decommissioning is that the decontamination of an FRP i
,

will require the use of expendable tools and materials that will be discarded :

4 as waste. t

!
'

| 9.4.2 Nonradiological Safety Impacts :

I
-

j The nonradiological hazards involved in the decommissioning of an FRP were i

| reviewed on the basis of hazards to be found in both the chemical and construc- i

| tion industries. These estimates are calculated to be conservative. I

i

Potential chemical pollutants that could be released during the various decom- I

|
,

i missioning alternatives were examined and found to be insignificant. The small

{ quantities of hazardous chemicals used and the low likelihood of their dispersal
into the environs indicate that potential chemical pollutants from decommis-
sioning operations do not pose a significant public hazard.

The potential lost-time injuries and fatalities are based on AEC/ DOE operations
, data. Table 9.4-2, gives the lost-time injuries and the fatalities estimated
j for each decommissioning mode. The maximum potential for lost-time injuries

and fatalities (1.9 and 0.01, respectively) is during the decontamination opera-:

tions when the maximum amount of heavy equipment is being removed from its-

i position, cut, boxed, and shipped to appropriate storage.

9.4.3 Socioeconomic Impacts

I The major societal impacts occur prior to decommissioning with the shutdown of
f the plant. The shutdown of the plant and DECON will reduce the work force from

!
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about 300 to 50 people over about a 2 year period and the 50 person decommis-
sioning force will be reduced to near zero in 3 to 6 years. Thus, the total
reduction in force will take place over a minimum period of 5 years and this
should tend to mitigate the adverse impact of loss of jobs and income to the
regional community. Since the planning stage preceding the shutdown will
require about two years, the community will have an additional two years to
plan for the reduction in jobs. Therefore, the impact from job loss (income
loss of about $4 to $5 million annually) due to plant shutdown will be small
because of the period of time for the action to take place. Decommissioning
tends to mitigate the impacts due to plant shutdown.

Tax revenues will also be lost to the local communities and to the state, but
hero again, the impact is spread over a period of time and as employment reduces
and people leave the area, public services will also reduce. Thus, decom-
missioning tends to mitigate the impacts of plant shutdown.

9.5 Comparison of Decommissioning Alternatives

Primary parameters that affect the selection of a decommissioning alternative
are the radiation doses and the economic costs. These are summarized in
Tables 9.3-2 and 9.3-4.

Advantages of DECON are that the site and facility can be released for unre-
stricted use 5 years after the shutdown of the plant and that the cost for
DECON is less than for SAFSTOR, and therefore, DECON is considered to be a
preferable alternative since occupational done reduction by SAFSTOR is of an
amount considered of marginal significance to health and safety. Both 30 year
SAFSTOR and 100 year SAFSTOR may be reasonable options for reducing occupational
exposure since additional radioactive decay occurs after 30 years. In 100 year
SAFSTOR, the occupational dose rates have decayed to about 30% of DECON and the
costs, although increased by 20% over the 100 year period are still reasonable
when evaluated against the reduced occupational dose.

9-16
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10 SMALL MIXED OXIDE FUEL FABRICATION PLANT,

A small mixed oxide (M0X) fuel fabrication plant is a manufacturing facility
designed and constructed for the production of (U-Pu)02 pellets and incorporation
of these pellets into clad fuel rods. The plant also has facilities for the
recovery of plutonium from unirradiated scrap materials. This section considers
the environmental consequences of decommissioning a small MOX plant.

This section is based primarily on a detailed study 1 of the decommissioning of
a small mixed oxide fuel fabrication plant. In this study PNL selected the
Cimarron Plutonium Facility located near Crescent, Oklahoma as the reference
M0X plant and assumed it to be located at the generic site. The generic site
is described in Section 3.1. Although rot currently operating, Cimarron is
considered to have characteristics related to many of the existing small MOX
plants. Some operational features were added to this study to make it appli-
cable to plants using other processes. PNL then developed and reported infor-
mation on the available technology, safety considerations, and probable costs
for decommissioning the reference facility at the end of its operating life,

10.1 Description of the Reference MOX Fuel Fabrication Plant

The reference plant is assumed to have operated for 10 years at a production rate
of 2 MT of heavy metals per year. The feed to the plant can be either the oxide
powders or nitrate solutions of plutonium and uranium. The plant operation is
assumed to involve either mechanical blending of the oxide powders or coprecipi-
tation of the solutions, using ammonia. The plant consists of a single building
with a floor space of 2400 m2 that also contains offices, laboratories, and
maintenance shops. Auxiliary facilities are a cooling tower, an electrical
substation, effluent storage, and a gas supply. Processes include solvent
extraction, ion exchange, and oxalate precipitation for recove.y of dirty scrap,
and a two-stage liquid waste evaporation system followed by concreting of liquidThe plant uses small, criticalitwastes.
boxes distributed throughout nine rooms. y safe vessels located in numerous gloveOperation of most steps is on a batchbasis.

The generic site (Section 3.1) for this plant is located in a rural area. The
site occupies 470 hectares (1,160 acres) in a rectangular shape of 2 km
(1.24 miles) by 2.35 km (1.46 miles). A moderate-size river runs through one
corner of the site. The use of any part of this site for anything besides the
MOX plant is prohibited. The plant is in a restricted area of about 1.2 hectares
(3 acres) within the site.

As a part of the plant operations, it is assumed that a final inventory cleanout
has been performed that included disposal of process materials, chemicals, trash,
scrap, scrap solutions, and contaminated solutions. Empty product, scrap, and
a ste handling tanks have been flushed o' remaining process solutions. The
dominant remaining radionuclides that will contribute to organ doses are 23sPu,
22sPu, 240Pu, 24tPu, and 241 Am. About 23 kg of plutonium are estimated to
remain in the process building following the final inventory cleanout.

10-1
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10.2 M0X Decommissioning Experience

No direct experience exists in the decommissioning of licensed MOX fuel fabri-
cation facilities because existing plants, which are not now operating, are being!

held in a standby or storage status. However, several government-owned
plutonium fabrication facilities have been decontaminated. In all cases, the

buildings still stand and :ontain radioactive contamination above unrestrictedt

levels. Some are closed i.nd sealed but others have been converted to new,
,

related facilities involving the use of radioactive materials.;

A list of these facilities, and a detailed discussion of decommissioning steps
taken at two of them appear in Reference 1. This report also contains a

,

discussion of lessons learned from decommissioning experiences.
.

10.3 Decommissioning Alternatives
4

Once a M0X plant has reached the end of its useful operating life it must be ,

decommissioned. As discussed in Section 2.3, this means safely removing the |

facility froin service and disposing all radioactive materials in excess of
; levels which would permit unrestricted use of the facility. Several alterna- |

J tives are considered here as to their potential for satisfying this general t

requirement for decommissioning. The decommissioning alternatives considered
'

,

and discussed here are DECON, SAFSTOR (custodial), and ENTOMB. Radiological
effects and costs of each alternative are also discussed. After the radio-

; active inventory has been removed down to levels permitting unrestricted use |
of the facility and the contaminated equipment and structures decontaminated, ;

t

demolition of the building would be left as an owner option. |
'

1

i The alternative used depends on such considerations as dose, cost, proposed use L

J of the site, and desirability of terminating the license. A special consid- |

) eration for decommissioning M0X plants is the half-lives of the radionuclides :

present in the facility. The radi0nuclides processed in a M0X plant are receiveda

from a reprocessing plant. Those radionuclides include plutonium and uranium'

i and their decay products, but not fission products. There are several isotopes ;

j of these actinides, and the radioactivity of these isotopes is very high, par-
ticularly that of the plutonium. These isotopes have such long half-lives that |

;

a it is apparent that deferred decontamination for 10 or even 100 years would not :

result in reduced radiation doses to decommissioning personnel and, therefore, ;
,

SAFSTOR would not appear to be a reasonable alternative without some other L
'

1justification.:

Safeguards will be required during each decommissioning alternative for-

protection of the public. Security is assumed to be similar to that needed -

during plant operation but on a smaller scale. ;,

j
i

10.3.1 DECON |

DECON is defined as the immediate removal and disposal of all radioactivity i

in excess of levels whicn would permit release of the facility for unrestricted
4 use. Non adioactive equipment and structures need not be torn down or removed <

] as part of a DECON procedure. The end result is the release of the site and ,

j any remaining structures for unrestricted use as early as the 5 years estimated ,

j for decommissioning after the end of facility operation. ,

'

l

I
4
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j DECON is advantageous because it allows for termination of the NRC license
within relatively few years after cessation of facility operations and removes!

a radioactive site. DECON is advantageous if the site is required for other
purposes, if the site is extremely valuable, or, if for some reason the site
must be immediately released for unrestricted use. It is also advantageous in
that the facility operating staff is available to assist with decommissioning
and that continued surveillance is not required.

The first step toward DECON is planning and preparation, which is initiated L

during the last 2 years of normal plant operation. During this time, detailed
| plans and procedures are prepared, a decommissioning staff is trained, safety

,

- and environmental impact reports are prepared if necessary, and eff tuent
control systems modifications are started,

t

When the actual decommissioning work begins following shutdown, chemical,

decontamination of the wet process areas and physical cleanout of the dry;

process areas are started first. Physical decontamination of most plant areas
proceeds next. Chemical decontamination involves flushing of internal surfaces ,

of process piping and equipment, followed by spraying with chemical solutions
the external surfaces of process equipment, piping, and internal surfaces of
glove boxes. *

Physical decontamination involves disassembly of eqelpment and enclosures and
removal of the resulting materials. Physical decontamination also involves
removal of contaminated parts of structural materials. These are packaged and

! transported offsite as waste, either as is or after chemical decontamination
;to remove bulk quantities of radionuclides. For DECON, disassembly and removal4

of equipment in some of the cleaner areas starts about 2 months af ter shutdown,
-

j and proceeds in parallel with chemical decontamination of other areas. The !
! facility and service systems are removed as the last steps. At this point, |
i the facility should be at or below acceptable levels o/ residua' radioactivity

and could be considered to be decommissioned. However, it may be desirable:

i for nonradioactive reasons to remove the buildings, in which case the final i

phase would be demolition and restoration.
,

|!t

} If demolition and restoration were used, all above grade portions of structures
i

could be demolished using conventional method: such as explosives and impact. -

; balls. The site could then be graded and planted with vegetation to near !

; pre-facility conditions.
,

Analyses of radiation exposures and costs for DECON are presented in Section
10.3.4. ;

|
10.3.2 SAFSTOR

|SAFSTOR is defined as those activities required to place (preparation for.

!safe storage) and maintain (safe storage) a M0X plant in such condition that
!the risk to safety is within acceptable bounas, and that the facility can be

! safely stored and subsequently decontaminated to levels which permit release
,

of the facility for unrestricted use (deferred decontamination).j

'
Generally, the primary purpose of SAFSTOR for most nuclear facilities is that it
results in reduced occupational expcsure compared to DECON. However, for the

| reasons given in Section 8.3 and as can be seen in Table 10.3-1 this is not

10-3
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necessarily the case for H0X plants. SAFSTOR could be advantageous in situations
where there are overriding land use considerations. However, in addition to ;

increased radiation exposure other disadvantages are that the licensee is '

required to maintain a material license and to meet its requirements at all times I
during safe storage thus contributing to the number of sites dedicated to
radioactive confinement for an extended time period. Other disadvantages are
that surveillance is required, the dollar costs are higher than for DECON, and
the experienced operating staff may not be available at the end of the safe
storage period to assist in the deferred decontamination.

Chemical and physical decontamination activities in preparation for custodial
safe storage are similar to those performed for DECON, except that for custodial

j safe storage, initial decontamination is generally done to the point that loose !.
'

|
radioactivity is removed.

' Preparations for the continuing care period of custodial safe storage involve
deactivation and isolation of contaminated areas, sealing of contamination by
adding durable seals or covering with paint, refurbishing the plant ventilation2

! system, and installing improved alarm and protection systems for fire, intrusion,
j or malfunctioning equipment. ,

! Continuing care acti ities may include operation of the facility ventilationv
system, routine inspection, corrective and preventive maintenance of the
ventilation and other safety systems, environmental surveillance, and prevention
of u1needed intrusion by man.

,

For the M0X facility, custodial safe storage is terminated even'.ually by deferred
decontamination to levels permitting unrestricted use of the iatility. For this

1 action, activities are generally similar to those for DECON, with allowances for
the prior decontamination efforts and retraining of new decommissioning staff.

i Analyses of radiation eroosures and costs for SAFSTOR are provided in Section
10.3.4.

1

] 10.3.3 ENTOMB

! The ENTOMB alternative requires use of a structure to hold or confine the radio-
i activity until such time as it has decayed to levels which permit release of the ,

I facility for unrestricted use. ENTOMB would involve the encasement in concrete '

of heavily contaminated rooms within the reference MOX facility which would i

prevent the escape of radioactivity and prevent deliberate or inadvertent intru-
I sion, lhe length of time the integrity of the entombing structure must be
| maintained depends on the inventory of radionuclides present. [

|

The M0X plant will still contain the 23 k0 of plutonium estirated to ramain in
j the process building following final inventory cleanout at shutdown, (sce Sec-

tion 10.1) including 239Pu with a half-life of 24,390 years, and the entombed,

structure would in effect become a new surface high-level waste disposal site. |:

j This would be an undesirable situation in that it would be contributing to the
j problems associated with increased numbers of waste disposal sites. Moreover, a

I the entombed structure would require surveillance in perpetuity which is well ,

'beyond the time that the required institutional control could be expected to be
;

4
I
!
,
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:

effective (approximately 100 years is considered to be consistent with recom-
mended EPA policy on reliance on institutional control of radioactivity
confinement). Although the ENTOMB option does not appear viable for the reasons
given, it will be discussed for comparative perspective with the other options.

10.3.4 Summary of Radiation Safety and Decommissioning Costs ;

Each of the decommissioning alternatives has associated with it unavoidable
radiation exposures, accident potential, and costs. As is seen from Table 10.3-1
none of these is appreciebly reduced with time. This conclusion might change
if technologies improve the reduction of accidantal releases of radioactivity
or the cost-efficiency of decontaminating the equipment.

;

10.3.4.1 Radiation Safety

Radiaticn safety for MOX plant decommissioning is discussed in detail in
Reference 1. Dose calculations were based on maximum releases of radioactivity

1 to maximize the consequences and thus present worst-case evaluations.

Occupational radiation exposure of workers performing the decommissioning ,

activities results from external exposure to surface contamination for reasons
similar to that discussed for PWRs in Section 4.3.1. Dose calculations are
based on the estimated radiation levels in various areas of the plant and the

i estimated labor requirements for decommissioning each of those areas. Many of
: the radionuclides remaining in a M0X plant after shutdown have long half-lives.
| Generally, preparation for safe storage does not involve extensive decontami- :

nation of these radionuclides. Because the half-lives of these radionuclides '

i are long compared to the time that the facility might be held in safe storage '

{ awaiting deferred decontamination, the occupational radiation exposures will
not decrease as a result of using the SAFSTOR alternative. There will be a,

j shift in nuclide content from 241Pu to 241Am while a plant is in continuing ;
'

! care, but this shift will be insignificant. In calculating the total doses
' received, there are additional exposures incurred under the custodial safe

storage mode that must be considered. These are shown in Table 10.3-1, which
is a summary of the radiation exposures that may result from each of the ,

" deconmissioning alternativer,. It is to be noted again that the reference MOX
j plant for which the calculations were made is a small MOX plant. I

The dominant radiation exposure pathway to members of the public during decom-
missioning operations is inhalation of airborne radionuclides for reasons
similar to those discussed for PWRs in Section 4.3.1. Emissions may result |

*

4 fro: either routine decommissioning activities or from potential accidental '

releases. Total estimated public exposures during routine decommissioning;

activities are small, as shown in Table h.3-1.
,

.

J A wide range of possible accidents thit would result in released radioactivity
j is postulated. The largest releases are from failure of HEPA filters, cutting

of contaminated wtal, and explosion and/or fire in the ion exchange resins.
.

These would result in the same quantities of release and radiation doses and '

have the same probabilities of occurrence with either decontamination alternative.i

A summary of the estimated doses to the public from accidents is shown in
. Table 10.3-2. The major postulated accident is the release of contaminated

dust from an exhaust duct by failure of a HEPA filter. Radiation doses to thei

public resulting from accidents are low enough to be insignificant. Even with4

i

10-5
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Table 10.3-1 Summary of Radiation Safety Analyses for
Routine Decommissioning of the Reference

HOM Plant man-rem)(a)
.

SAFSTOR
Occupational Exposure DECON 10 Years 30 Years ENTOMB

Preparation NA 23 23 9.4
Continuing Care (b) NA 64 206 neg i

Decontamination 70 70 70 NA >

Transportation 6.4 8 8 0.6 '

Totals T T65 707 F
t

Public Exposure (50 year dose commitment to critical organ)

Preparation NA 0.1 0.1 0.10.

Continuing Care (bs NA 0.05 0.1 neg. t

,
t

1 Decontamination 2.2 2.2 2. 2 NA
,

Transportation 1.5 1.9 1.9 0.15 !
Totals D D D G |

"

(a) Adapted from Reference 1. '

(b)for SAFSTOR, this is deferred decontamination.
;

.

p

|r
J

'

l

l

i

i

1

i

a

4
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Table 10.3.2 Summary of radiation doses to the maximum-exposed individual from accidental airborne
radionuclide releases during decommissioning activities (a)

Fifty-Year Dose
First-Year Oose, mrem Commitment, mres |

__

Atmosphere Frequencyg) i

|Incident (pCi) Bone Lung Bone Lung Occurrence

Loss of Intermediate-Stage HEPA Filter
*fter Exhaust Duct Decontamination 1.0 x 10* 5.2 32 1.1 x 102 78 High

.

|

Inadvertent Cutting of Undecontaminated
Metal 1.6 x 102 8.5 x 10 3 5.0 1.8 1.3 High

E 7 osion and/or fire of Ion Exchange l1

5 Resin 83 7.0 x 10 2 6.6 x 10 2 2. 5 7.0 x 10 2 Medium
L

Inadvertent Dumping of Contaminated
So!id Wastes:1

Abraded Firebrick 14 7.4 x 10 4 4.4 x 10 2 1. 5 1.1 High
or. crete Dust 1.4 7.4 x 10 5 4.4 x 10 3 1.5 x 10 2 1.1 x 10 2 High

tendensed Metal Vapor 7.0 x 10 2 3.8 x 10 8 2.2 x 10 4 7.9 x 10 4 5 7 x 10 4 High

Loss of Local Airborre Contamination
Cs,ntrol/Lcss of Vacuum Filter 3.5 1.9 x 10 4 1.1 x 10 2 3.8 x 10 2 2.8 x 10 2 High

Temporary Loss of Services:; 1

Electricity (Normal and Emergency) 1.4 7.4 x 10 L 4.4 x 10 3 1.5 x 10 2 1.1 x 10 2 Medium I

' |

| Liquid Leak:

Chemical Decontamination 16 1.4 x 10 2 4.8 1.3 x 10 2 1.4 x 10 2 High
Electropolishing 2.8 x 10 2 5.4 x 10 5 5.1 x 10 8 1.9 x 10 4 5.1 x 10 8 Medium,

4

,

Fire Involving Contaminatad Clothing
' or Cumbustible Waste 0.11 9.6 x 10 5 9.2 x 10 5 3.4 x 10 2 9.2 x 10 5 Medium
!

l
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Table 10.3-2 (Continued)
__

Fifty-Year Dose
First-Year Dose, mres Commiteant, arem

Rc: ease to Expected
.'

Atmosphere Frequencygf)
j Incident (pCi) Bone Lung Bone Lung Occurrence

Explosion of hydrogen During
j Electropolishing 7.1 x 10 3 5.9 x 10 8 S.5 x 10 8 2.1 x 10 4 S.9 x 10 8 High

Man Intrusion (c) 3.5 x IOS 2.1 x 108 7.0 x 10s 5.2 x 10s to,

I*)This table is a summary of Table 11.2-3 in reference 1. It presents the highest dose from each of the decom-
1 missioning alternatives.

] (b) frequency of Occurrences: High >1.0 x 10 2 to 1,0 s; Low <1.0 x 10 5 per year.

I Es IC)This accident is for the ENT0t9 alternative only and is postulated to be a deliberate but ignorant intrusion by man
d2 into the facility af ter knowledge of the facility is lost after a period of several hundred years. The case postu-!

3lated assumes a 40-hour expesure to an average air concentration of 290 uCi/m of mixed oxides containing plutonium. *

3

1

,

|
j

.

i

i
i

I
t

;

l
t
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,

!

|

| i

| t
' 'the failure of a HEPA filter which, as stated above, would result in a major

accidental reiease, the public would be partially prot-ted by the other filters i

in the system.
,

| Radioactive waste materials are packaged and shipped offsite for burial during
'

decommissioningoftheregenceM0Xfacility. These wastes includ+ transuranic
(TRU) contaminated wastes that are shipped to a federal repository (deep !

| geologicdisposel)assumgtobelocatedat2,400km(1,500mi)fromtheplantsite, and non-TRU wastes that are shipped to a commercial shallow-land buria),

facility located about 800 km (500 mi) from the site. All wastes are assumed to
i be shipped by truck. To minimize the risk that radioactivs shipments pose to i

the public and to transportation workers, federal und state regulations prescribe -
;

the containers, contents, packaging and handling, and burial requirements.
i

; The dominant radiation exposure pathway to transport workers and the public ,'

' during transportation of radioactive wastes is external exposure for reasons ,

! similar to those discussed for PWRs in Section 4.3 1. The external dose for ,

! routine transportation operations for all truck shipments, both high and low- '

! level wastes, from DECON is conservatively estimated to be about 6.4 man-rem
,

'

I to transport workers and 1.5 man-rem to the general public. For SAFSTOR !

1 (custodial) the radiation dose is estimated to be 8 man-rem to handling and :
d transportation workers and 1.9 man-rem to the public. These doses are based on
| regulations of the Department of Transportation governing radiation levels in :
i shipments of radioactive materials and on estimates the distances of travel and i

j lengths of time of exposure that workers and the public might expect These !

j doses are summarized in Table 10.3-1. '

4

i The severity of accidenti that may occur during transportation of radioactive ;

I waste depends on a number of factors, such as speed, kind of accident, and |U : tent locations. Regardless of the decommissioning alternative, the same i
tc 91 amount of radioactive material will be transported. Thus, the possible

1 release of radioactivity will be dependent on frequency and kind of accidents,
j as shown in Table 10.3-3.

| 10.3.4.2 Decomissioning Costs f
I

This discussion of the deco missioning costs is based on information in i

NUREG/CR-0129.1 Table 10.3-4 summarizes the astimated costs in 1986 dollars .

} for the decommissioning alternatives analyzed in this report. All cost estimates |
1 include an added 25% for contingencies.

|
For DECON, the decomissioning costs are estimated to be $13.9 million. For ;,

custodial SAFSTOR the total decommissioning cost is estimat0d to be $27.6 million |a

| and $47.3 million for 10 year SAFSTOR and 30 year SAFSTOW, respectively. These |
t SAFSTOR costs include $5.8 million for preparation for safe storage, $0.98 mil- '

j lion per year for continuing care, and $13.0 million for costs of deferred
,

| decontamination. A present value analysis of decommissioning costs indicates i

a disincentive to defer decontamination for the reference case indicated, pri- 1,

) marily because of the high cost of continuing care relative to DECON costs and
1 !

!

I C TRU wastes are assumed to be those contaminated with alpha radioactivity
j from transuranic materials at a level of 10 or more nCi/g of waste. i
j (b)Non-TRU wastes are assumed to have transuranic alpha radioactivity of less I
) than 10 nCi/g of waste.
a
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. Table 10.1.3 Estimated frequencies, radioactivity releases and doses for selected truck transport accidents
1

Frequency of Accident per Facility Radiation Dose for
,

i ' Maximum Exposed
j Individual (rem)
1
1 50 Year Dose-
I Severity of Accident Release of 1st Year Commitment-

(in Closed Van) DECON SAFSTOR Radioactivity (b)Ci Bone Lung Bone Lung

Minor 7.4 x 10 2 9.9 x 10 2 No Release - - - -

Moderate 1.8 x 10 2 2.4 x 10 2 1 x 10 4 6.8 x 10 3 2.6 x 10 2 2.4 x 10 1 6.5 x 10 2
Severe 4.7 x 10 4 6.3 x 10 4 1 x 10 2 6.8 x 10' 2.6 2.4 6.5

i

i
(*) Table adapted from NUREG/CR-0129, Table 11.4.3.

( ) Assumes a shipping inventory of 100 Ci of dispersable radioactive material.
4

.
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Table 10.3-4 Summary of estimated costs for
decommissioning the reference
small M0X fuel fabrication plant

t Estimated Costs in Millicn of 1986 Dollars
1 SAFSTOR (Custodial)

Item DECON 10 years 30 years ENT0M3

Initia! Decommissioning (a) 13.9 5. 8 5.8 4. 't
Continuing Care NA 8.8 -28.5 NA
Deferred Decontamination (,) NA 13.0 13.0 NA

Onsite Burial NA NA NA 0. 6

'otal Costs (Rounded) 13.9 27.6 47.3 4.9

U) Costs are based on ten shifts / week for most of the Gcommissioning.
Decc,mmissioninj on a 24-hour / day basis would reduce costs and time
requirements.

the high cost of deferred decontamination due to the long half-lives of the
radionuclides involved. For ENTOMB, the decommissioning costs are estimated
to be $4.9 million.

Labor costs are about 60% of the total costs for the DECON and SAFSTOR alter-
natives and about 50% for ENT0MB. Thus, there is considerable incentive to
institute plans or techniques that could reduce labor, such as working around
the clock for the total decorissioning activities to reduce support labor and
i cense and miscellaneous costs. The deferral of decontamination requires
additional costs to refurbish auxiliary facilities, to reinstitute a trained
decommissioning organization, and to provide a new safety analysis and appli-
cation for amended license.

Costs of management of the wastes from decontamination range from about 7% to
about 20% of the total costs of decommissioning, depending on the decon, mission-
ing alternative. Thus, there is a modest economic incentive to reduce these
costs. A potentially major economic factor favorin
land or facility when released for productive uses.g DECON is the value of theA facility in safe storage
will provide economic return only as a tax write-off during the years before
deferred decontamination, whi'e a facility and land that have unrestricted use
can be put to productive uses.

With the exceptions of the possible use of the process building and economic
considerations, there is little or no advantage to either decommissioning
alternative over the other regarding short-term and long-term uses. Once the,

facility has been prepared for custodial safe storage, the only area of concern
for exposure to radionuclides is inside the exclusior, area ar.d. depending on the
perceived potential accident risks, the rest of the property may be released for

,

unrestricted use. In the reference facility and site, the building is sited in j
an exclusion area of 1.? hectares (3 acres). This exclusion area represents
about 0.25% of the tat:.2 site area of 470 hectares (1160 acres).
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However, in view of the fact that SAFSTOR offers no advantages from reduced
radioactivity (in fact, a small increase in potential hazard from a buildup of ~

W Am), it appears that DECON would be the more acceptable of these two
decommissioning alternatives for M0X plants.

10.4 Environmental Consequences

The decommissioning of a M0X plant has few negative environmental consequences.
As was defined in Section 2.3, the decommissioning of any nuclear facility :

involves the removal of radioactive material to levels which permit release of
the facility for unrestricted use. The decommissioning alternative to be chosen
depends to a large extent on the radiation do3e, cost evaluations, desired future
use of the site, desirability of terminating the license and the time period.
The summaries of radiation safety and decommissioning costs are given in
Section 10.3.4.

Demolition of remaining buildirgs (assuming prior decontamination to a level
permitting unrestricted use of the 140X plant) is an optional owner and/or local
government choice. Its major environmental impact on the surrounding population,

'

will be the resulting increase in noise level within the immediate vicinity of
the plant (about 1 mile), primarily because of the use of explosives. However, i
most of the noise will be generated within the process building and will be '

muffled by the building until the final removal of the building shell.
'

10.4.1 Waste

A major environmental consequence of decommissioning is the commitment of land
area to the disposal of radioactive waste. PNL made the estimates shown in
Table 10.4-1 of tne waste disposal volume required to accommodate radioactive :

waste and rubble removed from the facility and transported to a licensed site
for disposal. The volume for ENT0MB does not include the volume of the entomb-
ing structure or the wastes entombed within it. The entombing structure is
effectively a new shallow high level radioactive waste burial ground, separate
and distinct from the ones in which the wastes in Table 10.4-1 are buried.

1

Table 10.4-1 Burial volume of radioactive waste and
rubble resulting from decommissioning
a reference H0X plant (m3)

SAFSTOR (Custodial) ENTOMB
Disposition of Waste DECON 10 Years 30 Years

Deep G elogic Disposal 164 205(a) 205(a) 21
l Shall .and Burial 267 267 267 5

) Total 431 472 472 26(D)

(a) Includes 52 m3 of waste from preparation for safe storage.
(b)90es not include volume of entombing structure or entombed waste.

10-12
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If shallow land burial of radioactive waste in standard trenches is assumed,
then a burial volume of 267 m3 of radioactive waste can be accommodated in less
than 0.02 acres. An additional 164 m3 would be required in a high-level waste
repository for DECON. An additional 52 m3 of high-level waste disposal space
would be required for SAFSTOR.

These land use requirements for waste disposal are not large in comparison with
the approximately 1160 acres used as the site of the reference M0X plant which
could now be returned to unrestricted use

An additional effect of decommissioning is that the decontamination of a M0X|

| plant will require the use of expendable tools and material that will be dis-
| carded as low-level waste.

10.4.2 Nonradiological Safety

Two potential nonradiological safety considerations are recognized. These are
releases of chemicals used to decontaminate the plant and accidents in trans-
porting materials to and from the plant.

Chemicals used in decontamination are detergents, oxidizing agents (acids),
reducing agents, chelating agents, acids, caustics, and electropolishing solu-
tions. Fumes from these chemicals will not be a safety hazard to workers pro-
vided there are adequate precautions and ventilation. Possibly the greatest
potential for gaseous emissions is from the electropolishing process. Hydrogen
and oxygen will be evolved in amounts that are proportional to the applied cur-
rent and the surface area. For example, if a current of 10,000 A is applied
to an area of 6 m2 at an electropolishing station, hydrogen gas will be evolved
at the rate of 4.5 m3 per minute and oxygen at half that rate, for a total of
6.8 m3 per minute. At this rate of release, these gases will entrain 10 mg of
liquid electrolyte per m3 of gas. The air filtering system operating for the
removal of radionuclides will also remove this entrained liquid. Adequate ven-
tilation will keep a fire or explosion from developing by preventing the hydrogen
concentration in the air from building up to exceed the lower flammability level
of 4.1%. This consideration will be very important when electropolishing a
closed container such as a tank.1

Shipment of materials in and out of the plant will inherently have the same
risk of accidents as any other shipping activities. Since transport is assumed
to be by truck, the probability of accidents can be estimated from highway
travel statistics. Assuming 630 round trips of 1600 km (1000 miles) to a shallow
land burial site and 32 round trips of 4800 km (3000 miles) to a deep geologic
burial site, there may be expected about 0.61 injuries and 0.036 fatalities perfacility.1

10.4.3 Socioeconomic Effects

An immediately felt non-decommissioning effect of closing a M0X plant will be
the loss of empl@yment. A plant that has not been operating (as is the case
with some of the existing plants) will require that a number of people be hired
and trained, thus providing short-term employment (1 to 5 years). If decom-
missioning follows immediattly after shutdown, some of the operating personnel
will be used in the decommissioning work, thus providing a reduced level of
employment for a short time. In the case of DECON, the staff size will remain

10-13
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at about a constant level until the decontamination activities near completion
nearly 3 years after shutdown. On the case of custodial SAFSTOR, the staff
will decrease as soon as initial chemical decontamination is completed. Through-
out the period of continuing care, only maintenance, monitoring, and security
personnel will be required. At tne end of the continuing care period, the
staff size will again increase to accomplish the final decontamination. Unless
decontamination is performed by a contractor with a trained sttff, a decontami- .

Ination crew will have to be recruited and trained before this work begins.
Changes in employment levels will not occur suddenly but will happen over the
decommissioning period regardless of the decommissioning alternative. The'

custodial SAFSTOR alternative will require a small staff throughout the con-
tinuing care period, but this will be a small part of any local economy.

One possible b,enefit to the community will result from the removal of restric-
3

tions on the use of the land, which may happen if the facility is not used for
other nuclear activities.

10.4.4 Noise and Aesthetics

One environmental effect will result from noise. Noise levels during decontami-
nation will increase over operation levels because of the physical removal of j

; concrete surfaces. Because these activities will be inside the buildings and i

because the buildings are some distance from the site boundary, these noises
will not likely be heard offsite, i

4
'

Aesthetic effects will not likely be a result of the decommissioning process
per se, but will rather depend on the final disposition of the buiiding and
site. Removal of the MOX building will allow the site to be returned to its
preconstruction state or be used for any other purpose. A building that is
being held in continuing care may not require limitations on the use of the

j remainder of the site. The ENTOMB alternative will result in a large mound of '

earth whose blending into its surroundings will depend largely on the local j
; terrain. This mound could be quite conspicuous in a flat area. In addition,

i

! the earthen fill must be taken from some borrow area and careful planning will
be required to prevent this from creating another set of aesthetic problems.

! Thus, the aesthetic impact of ENT0MB is potentially greater than that for one
i of the other decontamination alternatives.

10.5 Comparison of Decommissioning Alternatives,

The decommissioning alternatives as discussed here apply to a small M0X plant.
Economict and radiation exposures may change somewhat for a facility with

; different characteristics,
i

The alternatives considered viable are DECON and custodial SAFSTOR. The
j differences between these alternatives are very small in matters of environment, l

ecology, and aesthetics. The major differences occur in occupational radiation i
i exposure and decommissioning costs. Due to the long-lived nature of the radio- |

nuclides present in the M0X plant, doses and costs are not reduced even when i,

decontamination is deferred for 30 years, as can be seen from Tables 10.3-1 and |
; 10.3-4. Since the cost and doses of continuing caro are major items and con- |

tinue to increase with increasing safe storage time, the doses and costs asso- )
'. ciated with the complete SAFSTOR process exceed those for DECON. Thus, DECON
i would seem to be the most advantageous alternat 5e. i

|
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Over the short-term, ENT0MB appears to offer.some economic advantage in that
initial costs are lower than for other alternatives. This advantage disappears,
however, over the long-term because of the need to maintain surveillance of the
. site in perpetuity. Major societal concerns of this alternative include the
problems associated with increased numbers of nuclear waste sites, holding
long-lived hazardous materials near man's environment, and maintaining financial
responsibility. All of these concerns combine to make ENTOMB an unacceptable
alternative.
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11 URANIUM HEXAFLU'0I0E CONVERSION PLANT

The function of a uranium hexafluoride (UFs) conversion plant is to convert,

uranium concentrates, received from various uranium mills, to the purified ura-
.

nium hexafluoride that is used as the feed material for the gaseous diffusion '

enrichment of 2asV. Currently there are five conversion plants in operation in
the United States. Their ne.mes and locations are:

Allied Chemical Metropolis, Illinois
Kerr-McGee Sequoyah County, Oklahoma
Fernald DOE Cincinnati, Ohio
Paducah, DOE Paducah, Kentucky
Portsmouth,00E(,) Portsmouth, Ohio

Three other plants have been shut down: the Mallinckrodt Chemical Company Plant
at Welden Springs, Missouri, the NUMEC Plant at Apollo, Pennsylvania, and the
Oak Ridge Enrichment Plant.

'

The plant described here is a reference plant that is assumed to have processed
10,000 metric tons (MT) per year of natural uranium and to have been in opera-
tion for about 30 years. A detailed report on the decommissioning of a UFs
plant, similar to those prepared for other facilities discussed in this EIS
was isrued in October 1981 (Ref. 1). The reference plant discussed here is ;

based on the latest technology. For the plants listed above, currently oper-
ating plant processes vary from the reference plant in the type of equipment
that is being used to perform the same process steps. However, from a decom- '

missioning standpoint, the differences in the amount and size of equipment for r

various plant processes and the reference plant are small. Therefore, this i

cecommissioning description is considered representative, |
!

11.1 Uranium Hexafluoride Conversion Plant Description

11.1.1 Plant and Process Description 1

The reference UFs plant is assumed to occupy about 30.4 hectares (75 acres) !
: within the generic site described in Section 3. The plant consists of three i

buildings containing approximately 120,000 ft2 of floor area. The buildings
are of normal industrial construction, with heavy concrett floors to support
equipment. In addition, there are a series of retention ponds for sanitary waste I

and process raffinates. The plant is designed to receive U 0c or yellowcake in |3
208-liter (55 gallon) drums from various uranium mills located in the western
United States and to convert the feed stock to uranium hexafluoride (UFs). Two ,

,

processes, which differ orely in the method of purification, are in use today. '

The major steps in either process are:
1

\

! (a)The large hexafluoride conversion plant was put into safe storage in the
1961-62 period. It has since been converted to another use. There isi

currently a small hexafluoride plant for converting returned and reclaimed
; uranium compounds to feed for the cascade enrichment plant.
i
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1. pre process handling, weighing, sampling, and storage

2. conversion of the U 0s or yellowcake to uranium trioxide (U0 ) by roasting3 3

to U02 with hydrogen3. reduction of the U03

4. hydrofluorination of the U02 to UF4 with hydrogen fluoride

4 to UFs with elenental fluorine5. fluorination of the UF

6. storage of the purified UFs in shipping cylinders i

|

The purification step is added either at the beginning using a solvent extrac- |

tion process or at the end by fractional distillation of the UFs. The use of j
the solvent extraction purification step (the wet process) results in tne radio- i

active uranium daughters (230Th and 22sRa) and impurities being left in the I

solvent extraction raffinate. The acidic raffinate is neutralized and the slurry !

is retained in lagoons. The dried slurry would be disposed of in a shallow-land |burial ground or returned to a milt for uranium recovery and disposal with the l

tailings (see Figure 11.1-1). The dry process, on the other hand, removes the '

impurities from the UFs product stream by fractional distillation and incorporates 1

them with other waste products for disposal as solid waste in a shallow-land '

burial ground (see Figure 11.1-2). All gaseous effluent streams are filtered,
land those containing fluorine compounds are scrubbed with potassium or calcium

hydroxide solution.

The plant equipment, fabricated mostly of monel, is mainly a series of fluidized
bed chemical reactors with intermediate vessels, such as storage bins, air
classifiers, product filters, cold traps. and air effluent purification systems.

,

The plant facility has lagoon areas for neutralized liquid effluents and a |
burial area for tiisposal of defunct equipment.

.

The purified UFs is placed in cylinders for storage and future shipment to one
of the Department of Energy's enrichment plants.

11.1.2 Estimates of Radioactivity Levels at UFs Plant Shutdown

The reference UFs plant processes 10,000 metric tons of natural uranium per
year in the form of ore concentrate (yellowcake) produced by domestic uranium
mills. The feed to the reference UFs plant is assumed to be a composite product
af uranium, produced 85% from acid leach and 15% from alkaline leach, which has

agedatleastsixmonthsinsealeddrumsaftermillingTh,234gadionuclidesof
The.

primary concern are natural uranium, 22sRa, 230Th, 23 Pa, and 222Rn.
|The daughter products of radon are not listed as radionuclides of primary con- !

cern either because they have half-lives of less than 2 hours and do not accumu-
late in the bioenvironment (21spo, 214Pb, 21481, and ''toPo) or because they

i

individually contribute less than 0.02% of the total relative hazard (21oPb, '

21081, and 210Po). Analysis of tha plant feed at the Allied Chemical Plant at

Metropolis,Illi1oisE,apergramofnaturaluranium. indicates that there are 2,800 picocuries of 2soTh andicocuries of 22 R This amounts to 28 curies
200goThand2curiesof22sRaenteringtheplanteachyear,themajorityofof 2
which is recycled at the mills by wet processing or is sent to low-level waste
burial as solid waste from dry processing. Natural uranium is the most abundant
radionuclide present. The predouinant health and safety ccnsideration is not
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radiological, but rather the effect that heavy metal (uranium) chemical toxicity
has on the human kidney.

11.2 Uranium Hexafluoride Conversion Plant Decommissioning Experience

DOE has terminated UFe conversion at the Oak Ridge, Tennessee and Portsmouth,
Ohio Enrichment Plants and at the Mallinckrodt Chemical Company Plant at Welden
Springs, Missouri. The Welden Springs Plant is currently undergoing decommis-
sioning, and the knowledge gained from this experience will be useful in the
planning and decommissioning of similar plants The status of decommissioning
of the Oak Ridge Plant is not known at this time

11.3 Dacommissioning Alternatives

Once a ufo plant has reached the end of its useful operating life, it must be
decommissioned. As discussed in Section 2.3, this means safely removing the
facility from service and disposing of all radioactive materials in excess of
levels which would permit unrestricted use of the facility. Several alterna-
tives are considered here as to their potential for satisfying this general
requirement for decommissioning. The decommissioning alternatives primarily
considered and discussed here are DECON and SAFSTOR. ENT0MB is not considered
a realistic alternative, and is included only for completeness.

The alternative used depends on such considerations as cost, dose, and the pro-
posed use of the site. Special considerations involved in decommissioning the
reference UFe plants include the following general assumptions:

1. natural uranium and its radioactive daughters are the only radioactive
materials handled at the plant, I

1

2. uranium spills that occur during the life of the plant, both inside and
outside, are cleaned up immediately, and

3. safety reasons dictate that the maximum amount of uranium be removed from
the plant prior to decommissioning.

Other considerations include the fact that decontamination of equipment is com-
paratively easy since most uranium found at the ufo conversion plant is quite
soluble in nitric acii (HNO ) and aluminum nitrate. The cleanout of the plant3
following shutdown removes essentially all of the uranium. Decommissioning
following this cleanout should be equivalent to the cleanup of any chemical
processing plant. An extensive radiation survey of the buildings and eqiipment
would pinpoint any contaminated areas and thus allow an estimate to be made of
the time and money needed for decommissioning. This radiation survey may show
that all of the buildings and equipment can be released for unrestricted tse,
although it is more prot,able that some are releasable and some need furthe.'
decontamination. Because of the low specific activity of uranium, radiatiol
exposures of the public are negligible and therefore are of little concern, the
owner could choose the most economical alternative for decommissioning with GRC
concurrence. Tne most practical choice of decommissioning alternatives based
on economics, appears to be basically only one: DECON. However, the other
options listed above are briefly discussed hert.
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11.3.1 DECON

i

l

I DECON is defined as the immediate removal and disposal of all radioactivity in
( excess of levels which would permit release of the facility for unrestricted
'

use. Nonradioactive equipment and structures need not be torn down or removed
as part of a DECON procedure. The end result is the release of the site and
any remaining structures for unrestricted use as early as 8 months after the
end of facility operation.

DECON is advantageous because it allows for termination of the NRC license
shortly after cu,sation of facility operations and removes a radioactive site.
DECON is advantageous if the site is required for other purposes or if the site
is extremely valuable. It is also advantageous in *, hat the facility operating'

staff is available to assist with decommissioning and that continued surveillance
is not required.

Because of the lcw radiation exposures from natural uranium, DECON could start
at once following the final operational equipment cleanout and radiation survey.
Salvageable equipment would be decontaminated as necessary by water or nitric
acid f;ushing, hand scrubbing, or by vibratory or electropolishing techniques.
Nonsalvageable or hard-to-decontaminate contaminated equipment would be shipped
to a low-level waste burial ground for disposal. The structures used to house
the UFs process would be decontaminated as necessary and then demolished or
used for another purpose at the discretion of the owner. The site would be
surveyed and any contamination would be removed. Most contaminated materials
would be disposed of in a low-level waste burial ground.

The disassembly of the equipment would result in valves and piping being boxed
for disposal. The larger vessels will be cut into piecas for disposal. The
vessels could act as their own containers and have all openings bolted or welded
closed. Trash would be stuffed into these vessels for disposal.

Ten percent of the concrete floor is assumed to be contaminated and 10 cm (4 in.)
of the top of this surface is chipped away and disposed of as rubble. This
estimate accounts for building materials that might need to be disposed of in a
shallow-land burial site.

The removal of the uranium from the process equipment removes any significant
radiation exposure to either the public or to the decommissioning worker. The
radiation dose for the dismantling crew is expected to be less than for the
initial cleaning. Average radiation dose rates in the plant during the initial
cleaning are expected to be much less than 2 mrem /hr, which is the radiation
dose rate from bulk quantities of uranium. Thus, the decontamination of the
plant, packaging of contaminated wastes, and transporting of this material to;

a low-level waste burial ground is estimated to result in negligible radiation'

I exposure to the public (see Table 11.5-1). An additional 17 man-rem is estimated
| for transportation of contaminated waste, including disposal of lagoon waste.

Table 11.5-1 summarizes the estimated costs in 1986 dollars for the decommission-
ing alternatives analyzed in this report. The DECON costs are estimated to be
$12.1 million. These costs include costs for labor, equipment and materials,
waste disposal and other expenses. Lagoon waste is assumed be disposed of at a

| uranium mill. If lagoon waste must be disposed of at a waste burial ground the
i cost is estimated to be $53 million. All cost estimates include an added 25%'

for contingencies. A time period of about 1 year is estimated for DECON.
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Once DECON is complett., i.e., once the facility is decontaminated to levels i
permitting release of the facility for unrestricted use. the radioactive mate- :

rials license would be terminated and the owner would be frae to dispose of the
site as he wished.

11.3.2 SAFSTOR

SAFSTOR is defined as those activities required to place (preparation for safe.

storage) and maintain (safe storage) a UFs plant in such condition that the
risk to safety is within acceptable bounds, and that the facility can be safely
stored and subsequently _ decontaminated to levels which permit release of the
facility for uarestricted use (deferred decontamination).

;

Generally, the primary purpose of SAFSTOR for most nuclear faci',ities is that
it results in reduced occupational exposure compared to DECON. However for the

,

reasons given in Section 11.3 and as can be seen in Table 11.5-1 this is not
the case for UFs plants. A disadvantage of SAFSTOR is that the licensee is
required to maintain a material license and to meet its requirements at all
times during safe storage. Other disadvantages are that SAFSTOR contributes to
the number of sites dedicated to radiocctive confinement, surveillance is re- I

quired, the dollar costs may be higher than for DECON., and the experienced
operating staff may not be available at the end of the safe storage period to
assist in the deferred decontamination.

Safe storage preparation is the same as the initial decontamination. The build-
ings and areas would be secured, but because of the small amount of radiation '

(less than 1 mrem /hr) and minimal danger to an intruder, only periodic surveil-<

lance would be necessary (twice per week). The length of the continuing care
period would then be at the option of the owner. Continuing care would cost
approximately $125,000 per year. A safe storage period of 10 years would result ,

in total SAFSTOR costs of $15.1 million, which is larger than for DECON. This i

would take place with no increase or decrease in total radiation dose to the
: public or '. corkers. Deferred decontamination could take place at ariy time,

would require the same steps as DECON and would result in similar costs and
doses as for DECON.

For the reasons discussed in Section 11.3 radiation dose to the public would
be negligible (see Table 11.5-1).

11.3.3 EN10MB-

ENTOMB of a UFc plant until its radioactivity has reached levels permitting
'

release of the facility for unrestricted ute requires its encasement in con-
|crete to protect the public from radiation exposure. Because the radiation '

levels from the trace amount of natural uranium in the equipment and buildings
are nearly zero and because the process buildings are not suitable for ENTOMB,
this is a very expensive and unnecessary decommissioning alternative and is not
considered a viable option.

11.3.4 Site Decommissioning
!

! No site decommissioning other than a radiation survey is expected to be necessary
since it is assumed that each spill will be cleaned 4 ammediately. If failed

<

j equipment or other contaminated solids have been bur'ed onsite, they will have
!

I
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to be removed to a low-level burial ground. However, the removal of oncite
buried materials is expected to be a minor effort compared to the rest of the |

;

| decommissioning ;

1

11.4 Environmental Consequences j

The environmental consequences of decommissioning a UFs conversion plant are 1

1small. The largest environmental impact is postulated to be the use of about
0.2 hectare (0.5 acre) of irretrievable land for shallow-land burial and the
consumption of materials (gasoline, wood, metal tools, etc.) during the decom- i

missioning activities. Decommissioning would make the 30.4 hectares (75 acres) !

of plant-site land availabie for unrestricted use. Reactivation of the site
as another industrial endeavor would be advantageous to the local residents,
about 100 of whom worked at the plant. The occupational and public radiation !
doses which art negligible, are discussed in Section 11.3. Discussion of costs
are also included in Section 11.3.

11.4.1 Waste Disposal

The volume of low-level waste to be disposed of is estimated on the basis that
8all process equipment is discarded. The volume estimated, 1,259 m , is con-

sidered to be a maximum that requires about 0.4 hectare (1 acre) of a shallow-
.

land burial site. Any equipment that can be reused or released fcr salvage |

will reduce the volume sent to burial. The land used for burial is considered
,

irretrievable. These land use requirements for waste disposal are not large )
in comperison with the approximately 1160 acres used as the site of the reference
UFs plant which could now be returned to unrestricted use.

11.4.2 Additional Effects of Decommissioning

The socioeconomic impacts are mainly from the shutdown (not decommissioning)
of the facility and associated loss of about 100 jobs. Since the main attributes
of an industrial site are still available, it would be in the best interests
of the local communities to establish a new industry that would supply jobs and
money through taxes. On the basis of economics, this use of the site would
probably be preferred to returning it to its original condition.

11.5 Comparison of Decommissioning Alternatives

Table 11.5-1 presents a summary of the decummissioning alternatives discussed
in this section. The choice of an alternative generally depends on such consid-
erations as dose, cost, and proposed use of the site. As discussed in Sec-
tion 11.3 3, ENTOMB is not considered a viable option and is not listed in
Table 11.5-1. Of the two remaining alternatives, DECON and SAFSTOR, DECON
appears to be the more advantageous option. This is because the radiation
doses are small for either alternative, while DECON has lower costs and results
in release of the facility for unrestricted use in a fairly short time period.

,

.
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Table 11.5-1 Summary of Decommissioni a Alternatives

SAFSTOR
DECON 10 Years 30 Years 100 vears

Total Cost (millions
ofconstgg}1986
dollars) 12.1 15.1 17.6 26.4

Occupational Radiation
Dose (man-rem) 62 63 65 67

Transportation Radiation
Dose (man-rem) 17 17 17 17

Public Radiation Dose
(man rem) 5. 7 5.7 5.7 5.7

Potential Industrial
Accidents - Injuries 1. 8 1. 9 2.0 2. 6

Fatalities 0.094 0.095 0.096 0.10

Manpower Expenditures
(cumulative man years) 43.4 60.3 80 9 150

Land Area Committed
(acres) 0 75(b) 75(b) 75(b)

(a) Lagoon waste assu.r.ed to be shipped to a uranium mill. If disposal of
lagoon waste at a commercial waste burial ground is necessary, add
$53 million.

(b)Part of the site might be decontaminated, surveyed, and released for
unrestricted use while the facility is put in safe storage, if desired.

}
)

.-
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12 URANIUM FUEL FABRICATION PLANT

A uranium fuel fabrication plant (U-fab plant) is a facility in which enriched
uranium, received as uranium hexafluoride (UFe), is converted to UO2 and formed ;

into fuel pellets that are inserted into fuel rods. These. fuel rods are, in
turn, assembled into fuel bundles. There are two kinds of U-fab plants: high-

!
i level enriched U-fab plants which produce fuel for reactors that power naval

vessels and for reactors that serve other special purposes, and low-level
J enriched U-fab plants which produce fuel for commercial nuclear power reactors

that generate. electricity. Plants that fabricate fuel for the U.S Navy are
outside the scope of this EIS, but their decornmissioning impact would be similar ;

to the decommissioning of low-level enriched U-fab plants. ;

Some low-level enriched U-fab plants perform the whole operation, i.e., they
receive UFs and produce fuel bundles. Other facilities operate in two stages,4 ,

i.e., one plant receives UFs and produces UO2 powder or pellets, and a second [
plant assembles the fuel rods and bundles. The reference plant for this study i

'

performs the whole operation. ,

This section presents an assessment of the environmental effects that may<

be expected from the decommissionirg of such a facility. This section is
based primarily on information from a study! of the decommissioning of a f.

uranium fuel fabrication plant. In this study PNL selected the General
Electric Plant located at Wilmington, North Carolina as the reference U-fab#

! plant and assumed it to be located at the generic site. The generic site is !
1 described in Section 3.1. As part of this study, PNL developed information on ;

) the available technology, safoty considerations, and probable costs for :
decommissioning the reference facility at the end of its operating life.

!12.1 U-Fab Plant Description
,

J The reference U-fab plant is assumed to have operated for 40 years, processing
an average of 1000 MT of uranium per year. Production consists of three general
kinds of activities: conversion of slightly enriched UFe to UO ; mechanical2
production of fuel pellets and assembly of fuel rods and bundles; and recou ry
of uranium from scrap, wastes, and off-standard pellets.,

1

i Conversion of UFs, as received from an enrichment facility, to UO2 is accom-
plished by either a chemical or a direct orocess. In the chemical process, the

; UFc is first hydrolyzed to UO F2 2 and ammonium hydroxide is added to precipitate
the uranium as ammonium diuranate (ADU). Then the ADU is reduced and calcinedi

to produce U02 powder. In the direct process, conversion reactors convert ufo
directly to U 0s, which is then reduced to UO .; 3 2

j In the production of pollets, the U02 is pulverized and compacted to granules
of a desired density. The granules are pressed into pellets which are sintered'

1 at high temperature in a reducing atmosphere. The pellets are then ground to
proper size and loaded into zircaloy or stainless steel tubes which are dried,
evacuated, filled with helium, and welded closed. The tubes (now called fuel
rods) are tested for leaks, assambled into fuel bundles, irspected and stored'

j for shipment.

l 12-1
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The building is a two-story, windowless structure of concrete and steel
Interior walls, typically of concrete block, divide the building into discrete
operations areas that house each of the production steps. When the plant is
shut down and the final inventory cleanout has been performed, it is antici-
pated that there will be a total of about 270 kg of unrecovered uranium remain-
ing in the plant. Of this amount, approximately 150 kg is in the equipment and
120 kg is in the ventilation system. This uranium has enrichments that range
from 2% to less than 5% 23sU. CaF is a waste product that is produced by2
treating the fluoride wastes with Ca(OH)2 The CaF2 is stored in waste ponds.
Those CaF2 waste ponds will contain some enriched uranium and will therefore
require some decommissioning activity. Although CaF2 has low solubility, the

1 toxicity of inorganic fluorides in general suggests that these wastes may be a
biological hazard.2

12.2 U-Fab Plant Decommissioning Experience

Several U-fab plants have ceased operation and are in various stages of decommis-
sioning. At some facilities a high-level enriched U-fab operation has been
shut down, leaving a low-level enriched U-fab operation still in production.
Examples are a Babcock and Wilcox Plant at Apollo, Pennsylvania, and a Combustion
Engineering Plant at Hematite, Missouri. At the Combustion Engineering Plant, |
there has been a partial cleanup, but at neither plant has the facility been '

completely decommissioned. Babcock and Wilcox also has a high-level enriched
|plant at Leechburg, Pennsylvania, that has been shut down and partially decommis-

sioned. Some equipment has been removed but the ventilation system is still,
,

intact. United Nuclear closed a high-level enriched U-fab plant at New Haven,
; Connecticut, several years ago and U.S. Nuclear Corporation decommissioned a

high-level enriched U-fab test and research facility at Oak Ridge, Tennessee.

Among the low-level enriched U-fab plants, tW facilities which have been shut :
down are examples of decommissioning experic..ce. A Kerr-McGee Plant at Crescent,
Oklahoma, has been partly decommissioned. The plant is still intact, but the
waste ponds have been cleaned up. This waste was loaded into drums and shipped i,

to a burial ground. |

'

Perhaps the best experience in decommissioning a low-level enriched U-fab plant
. was with a General Electric U-fab Plant in San Jose, California. At shutdown,
2 the area was cleaned to administrative control levels not exceeding 1000 dpm/

2100 cm . Decommissioning was accomplished by dismantling and removing all of
the process equipment and ventilation system and cleaning the ouilding. Pipes,
lighting fixtures, etc., were cleaned; fluorescent tubes were replaced; ceilings,
walls, pipes, and lighting fixtures were damp-wiped, baseboard moldings and
tile floors were removed, and concrete floors were vacuumed and mopped. Pump
basins that had been formed by constructing concrete berms were cleaned up by
removing the berms and wet grinding hot spots. The decommissioning effort
was more extensive than should have normally been necessary, because on one
occasion an accident occurred that released a large amount of UFs inside the
plant. This accident contaminated not only all the building and fixture surfaces,

in the production areas but also the otherwise clean areas, such as offices.

12.3 Decommissioning Alternatives

! Once a U-fab plant has reached the end of its useful operating life it must be I
t decommissioned. As discussed in Section 2.3, this means safely removing the j
l
4
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facility from service and disposing of all radioactive materials in excess of
levels which would permit unrestricted use of the facility. Several alternatives
are considered here as to their potential for satisfying this general requirement
for decommissioning. The decommissioning alternatives considered and discussed
here are DECON, SAFSTOR, and ENTOMB. The alternative used depends on such
considerations as cost, dose, proposed use of the site and desirability of
terminating the license.

Most of the residual radioactivity in a U-fab plant following shutdown is
! surface contamination,3 although concrete in some areas of the plant may be

contaminated +o a shallow depth. It is assumed that a complete radiological
survey of the plant and its equipment will be made as a normal operational
procedure at the time of shutdown and that nitrate wastes have been removed
and reprocessed as a part of normal operations. Thus, preparing the facility
for unrestricted use will involve removal of the equipment, decontamination of
the building, removal of some concrete surfaces as indicated by the survey,
disposal of chemical wastes, and disposal of the CaF2 wastes in the lagoons

Discussions of the decommissioning alternatives follow:

12.3.1 DECON

DECON is defined as the immediate removal and disposal of all radioactivity in
excess of levels which would permit release of the facility for unrestricted

Nonradioactive equipment and structures need not be torn down or removeduse.
as part of a DECON procedure. The end result is the release of the site and
any remaining structures for unrestricted use as early as the 9 months estimated
for decommissioning after the end of facility operation.

DECON is advantageous because it allows for termination of the NRC license
shortly af ter cessation of facility operations and removes a radioactive site.
DECON is advantageous if the site is required far other purposes or if the site
is extremely valuable. It is also advantageous in that the facility operating
staff is available to assist with decommissioning and that continued surveillance
is not required.

DECON of a U-fab plant presents few problems. The equipment and ventilation
systems are removed and the building surfaces are damp-wiped. The equipment
and vents most highly contaminated will be in the calciner, press, hammer mill,
blender, and grinder areas. Some of this equipment and the furnaces can be
reclaimed by replacing the parts that were exposed to the uranium. While the
same may apply to the vent systems, it is likely that much of this material
will be discarded. The replaced and discarded material will be shipped to a
low-level waste burial ground. In some parts of the building, particularly the
chemical processing areas, there will be places, such as pump basins, where it
will be necessary to remove concrete floor surfaces. This will be accomplished
by grind'1g, cnipping or spalling, with the removed concrete being sent to a
low-level waste burial ground.

The major proble.n in decommissioning a U-fab plant may be with the waste ponds
and other areas where the soil is contaminated. W stes in the nitrate pands
will have been removed, shipped to another plant, and reprocessed; but the
calcium fluoride waste may have to be removed and shipped to a low-level waste
burial ground. It is also possible that the CaF2 waste may be removed and
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reprocessed at another plant to recover uranium. The CaF2 would then be dis-
posed of by the new owner. The nonradioactive chemical wastes will be sent to
a chemical waste burial ground.

Analyses of radiation exposure and costs for DECON are presented in
Section 12.3.4.

12.3.2 SAFSTOR (Custodial)

SAFSTOR is defined as those activities required to place (preparation for safe
storage) and maintain (safe storage) a U-fab plant in such condition that the
risk to safety is within acceptable bounds, and that the facility can be safely
stored and subsequently decontaminated to levels which permit release of the
facility for unrestricted use (deferred decontamination).

|Generally, the primary purpose of SAFSTOR for most nuclear facilities is that
it results in reduced occupational exposure compared to DECON. However for the
reasons given in Section 12.3.4.1 and as can be seen in Table 12.3-1 this is
not necessarily the case for U-fab plants. SAFSTOR could be advantageous in
the event that. there is a shortage of immediate waste burial accommodation. If

this is the case it may be desirable to place the facility in custodial safe
storage prior to deferred decontamination leading to release of the facility
for unrestricted use. Custodial SAFSTOR for a U-fab plant would require only
minimal cleanup with continuing maintenance and security. The CaF2 wastes may
have to be sold and removed for reprocessing or removed to a permanent waste
burial ground. The chemical wastes will be removed to a chemical waste
disposal area.

Another disadvantage of SAFSTOR, in addition to increased radiation exposure,
is thet the licensee is required to maintain a material license and to meet
its requirenents at all times during safe storage thus contributing to the number
of sites dedicated to radioactive confinement for an extended time period.
Other disadvantages are that surveillance is required, the dollar costs are
higher than for DECON, and the experienced operating staff may not be available
at the end of the safe storage period to assist in the deferred decontamination.

Over the short-term, custodial SAFSTOR might be temporarily expedient, but
neither the cost of eventual decontamination nor the occupational radiation
dose would be decreased by delaying aecontamination due to the long half-lives
of the radionuclides involved. It appears that the viability of this alternative
will be determined on a case-by-case basis and will be dependent on the needs
and resources of the UFs plant owner and the requirements of NRC.

Analyses of radiation exposures and costs for SAFSTOR are presented in
Section 12.3.4.

.
12.3.3 ENTOMB

4

ENTOMB of a U-fab plant require 3 its encasenient in concrete to protect the public .

from radiation exposure until its radioactivity has reached levels permitting
release of the facility for unrestricted use. It is a possible but not very
reasonable alternative. The building is not structurally suited to entombmant,
therefore, the initial entombing process would be ccstly. Because the radio-
nuclides present in the UFs Jiant have very long half-lives, the structure would
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Table 12.3-1 Summary of radiation safety analyses for routine
decommiss|ggingofthereferenceU-fabplant
(man-rem)

SAFSTOR
Occupational Expo.ure DECON 10 years 30 years

Preparation NA 0.4 0.4
Continuing Care (b) NA 6 18,

Decontamination 16 16 16
Transportation 2.6 2.6 2. 6

Totals 18.6 25 37

f
'

(50 year dose commitment to the critical organ)

Public Exposure

Preparation NA 0.06 0.06
Continuing Care (b) NA 0.05 0.15
Decontamination 0.06 0.06 0.06
Transport stion 0.53 0.53 L53
Totals 0.6 0.7 0.8

(a)
(b) Adapted from Reference 1

For SAFSTOR, this is deferied decontamination
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have to be monitored and maintained in perpetuity, which is well beyond the
time that required institutional control, could be expected to be effective
(approximately 100 years is considered to be consistent with recommended EPA
policy on institutional control for radioactivity confinement). Also, there

would be no cost or safety advantage to ENTOMB, because DECON is simple, safe,
and relatively inexpensive. In any event, the waste ponds would have to be
removed and could not be entombed. ENT0M8 is not a viable decommissioning
alternative.

12.3.4 Summary of Radiation Safety and Decommissioning Coats ;

12.3.4.1 Radiation Safety
,

<

" Residual radioactivity following inventory removal _ at a U-fab plant will be
confined mainly to the. interior parts of equipment and the ventilation system.
The Ce.F2 waste, containing some uranium, may have to be reprocessed or sent to
a low-level waste burial ground.

The radioactivity in a U-fab plant is mostly due to 23s0 and 234U. External
dose to decommissioning workers will be at plant background, which is about
1 mrem /hr. Because of the long half-life of 23sU, (approximately 7 x 10s years)
this background w!11 not be decreased appreciably by placing the plant in [

i custodial safe storage for a time before deferred decontamination.

of uranium that are stilI in the plant at shutdown iThe approximately 270 kgsu, which will be thinly dispersed over very largecontain about 8 kp of 2;

surface areas of the equipment and ventilation system. The possibility is remote
,

that a worker at any particular location would contact a large concentration of
23su. Nevertheless, some pieces of equipment will be more highly contaminated
than others and the possibility exists that dust can be dislodged and suspended
in the air where it will be inhaled. For this reason, appropriate protective :

1 clothing and face masks will likely be needed for decommissioning selected parts |
' of the plant.
f

'

Occupational radiation exposure of workers performing the decommissioning
activities results from external exposure for reasons similar to that discussed,

for PWRs in Section 4.3.1. Table 12.3-1 presents a summary of the radiation
exposures that may result from each of the decommissioning alternatives. As
can be seen from the table, the occupational exposures do not decrease as a
result of using the SAFSTOR alternative. This is because of the long half-livet

J of the radionuclides present in the facility compared to the time the facility ;

might be held in safe storage awaiting deferred decontamination. As can also |
)

1 be seen from Table 12.3-1, total estimated public exposures from decommissioning )activities are very small. If the CaF2 waste has not been removed and shipped '

4

to another plant for reprocessing, it may have to be packaged and shipped to a
low-level waste burial ground for disposal, This would result in additional
occupational and public radiation doses of 20 and 0.4 man-rem, respectively.

A range of possible accidents that would result in released radioactivity is
postulated. The largest releases are from loss of HEPA filters. This would
result in the same quantities of release and radiation doses and have the same
probabilities of occurrence with either decontamination alternative.,

>
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A summary of the estimated doses to the public from accidents is shown in
Table 12.3-2. Radiation doses to the public resulting from accidents are low
enough to be considered insignificant.

Radioactive waste materials are packaged and shipped offsite for burial during
decommissioning of the reference U-fab plant. The dominant radiation exposure
pathway to transporc workers and the public during transportation of radioactive;

wastes is external exposure for reasons similar to those discussed for PWRs in j
Section 4.3.1. The external dose for transportation is conservatively estimated
to be 2.6 man-rem to transportation workers and 0.53 man-rem to the public for
either DECON or SAFSTOR. These doses are based on regulations uf the Department

'of Transportation governing radiation levels in shipments and on estimates of
the distances of travel and lengths of time of exposure that workers and the
public might expect. These doses are summarized in Table 12.3-1. -

The severity of accidents that may occur during transportation of radioactive
waste depends on a number of factors, such as speed, kind of accident, and ,

accident locations. Regardless of the decommissioning alternative, the same<

total amount of radioactive material will be transported. Thus, the possible
release of radioactivity will be dependent on frequency and kind of accidents, :

as shown in Table 12.3-3.

12.3.4.2 Decommissioning Costs
L

Table 12.3-4 summarizes the estimated costs in 1986 dollars for the decommis-
sioning alternatives analyzed in this report. All cost estimates include an
added 25% for contingencies. For DECON, the decommissioning costs are estimated ;

to be $8.8 million. For custodial SAFSTOR, the total decommissioning cost is ;

estimated to be $15.3 million and $24.7 million for 10 year and 30 year SAFSTOR,
respectively. These SAFSTOR costs include $1.4 million for preparation for
safe storage, $0.47 million per year for continuing care, and $9.3 million for
deferred decontamination. A present value analysis of decommissioning costs
indicates a disincentive to defer decontamination for the reference case

I indicated, primarily because of the high cost of continuing care relative to |
DECON costs and the high cost of deferred decontamination due to the long !

half-lives of the radionuclides involved. Therefore, from a cost standpoint, |
it is probably to an operator's advantage to choose the DECON alternative and

; convert the building to other uses, i

|

| Most of the cost of decommissioning a U-fab plant will be for labor. A large 1

| portion of the labor costs will be for handwashing the ceiling, wall, and floor ;

I surfaces of the building. Equipment that is still serviceable will also be !

] damp-wiped or flushed with detergent solutions or weak acid where hand wiping
is not possible. Some spalling of concrete floors may be required in areas
such as pump basins which have had contact with uranium solutions. Deferring
decontamination adds to the total cost because of the cost of labor for con-
tinuing care, of reactivating full utility service and of holding licenses. |It does not decrease the cost of eventual decontamination. |

| Of the total costs listed in Table 12.3-4, the cost of waste management is
' $3.5 million. This includes $1.7 million for low-level waste burial of con-
] taminated equipment, building components, and concrete, and $1.8 million for

disposal of the chemical waste sludge (nonradioactive) in a chemical waste
burial ground. The CaF2 waste will potentially be disposed of in a low-level
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Table 12.3-2 Summary of radiatian doses to the maximum-exposed individual from
accidentalairborneradionuclidereleasesduringpggommissioningactivities for either decommissioning alternative

Release to Fifty year committed Expected
Atmosphere First-Year dose, mrem dose equivalent, mrem Frequency of

Incident (pCi) Bone Lung Bone Lung Occurrence

Loss of Inter-
mediate HEPA
Filter After
Duct Decon-
tamination 2.7 2.3 x 10 3 7.6 x 10 2 4.5 x 10 3 1.9 x 10 1 High

Loss of Local
Airborne Con-

! tamination
EI Control, Loss
lo of Vacuum

|
Filter 0.70 6.0 x 10 4 2.0 x 10 2 1.1 x 10 3 4.9 x 10 2 High

Liquid Leak
|

During Chemi-'

cal Decor.-
tamination 4.5 x 10 3 3.7 x 10 8 1.3 x 10 4 7.3 x 10 6 3.1 x 10 4 High

| 'a) Adapted from Reference 1'

|

|

|
|

|
t

|
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Table 12.3-3 Estimated frequencies and radioactivity releases for
selected transportation acciderts(d)

RadiationDoseformaxiggy-Exposed
Individual (rem)

Accidents per Release First-Year Dose Committed Dose Equivalent
Accident Description Dismantlement (Ci)(b,c) Bone Lungs Bone Lungs

Minor Accident 2.3 x 10 2 No Release -- -- -- --

Moderate Accident 5.4 x 10 3 1 x 10 7 3.9 x 10 8 1.3 x 10 4 7.7 x 10 8 3.2 x 10 4

Severe Accident 1.4 x 10 4 1 x 10 5 3.9 x 10 4 1.3 x 10 2 7.6 x 10 4 3.2 x 10 2

(a) Maximum-exposed individual is assumed at 100 m from the site of the accident.
(b) Based on an inventory of 100 mci, the expected maximum per truck shipment.

k$ IC) Release fraction for respirable material for moderate and severe accidents are assumed to be 10 8
and 10 4, respectively.us

(d) Adapted from Reference 1.
.

.

!

,
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Table 12.3-4 Summaryofestimatedcostgordecommissioningthe reference U-fab plant

Estimated Costs in Millions of 1985 Dollars
SAFSTOR (Custodial)

Item Di! CON 10 year 30 year _

Preparation NA 1.4 1.4
Continuing Care NA 4.6 14.0
Decontamingon(b) 8.8 9.3 9.3

Total T.1 15 3 N-'7
(a) Adapted from Reference 1.

(b)For SAFSiOR, this is deferred deccatamination.
(c) Total does not include additional potential cost of contaminated CaF2

disposal. This would add approxicately 36.3 million to the total,

waste burial ground, and removal, packaging, shipment, and burial would cost an
additional $36.8 million.

12.4 E_nvironmental Consequences

Because radiological effects are quite small, the potential nonradiological
effects will have the greater impact on the environment.

12.4.1 Nonradiological Safety

The area of greatest concern for the welfare of decommissioning workers is the
calcium fluoride lagoons and storage pits. The very caustic nature of CaF 2
makes it necessary to protect the workers from contacting it on their skin and
breathing the dust. The workers will therefore require protective clothing andrespirators. The trucks used for transport to the burial ground will have the
same risk of traffic accidents as with any other trucking operation, and the
probability of accidents can be estimated from highway safety statistics. This
probability is estimated to be 1.5 x 10 6 accidents per kilometer of travel.4

12.4.2 Commitment of Resources

The largest commitment of resources will be for space in chemical and low-level
waste burial grounds. The burial volume of contaminated equipment, building

3components, and concrete is 1100 m , the burial volume of CaF2 waste would be
29,600 m3 (accounts for almost 3 acres of burial ground), and the burial volume
of other chemical waste is 5300 m . Materials used up in decontaminating a3

U-fab plant will include cleaning supplies, such as detergents, clothes, mops,
and brushes.

12.4.3 Socioeconomic Effe-ts

In decommissionir.g a U-fab plant, many of the same people that operated the
plant can do the cleaning, but the dismantling and moving of equipment will be
done by electricians, plumbers, mechanics, and equipment operators, most of
whom will be hired or contracted. The socioeconomic effects of decommissioning,

12-10
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then, will come from the employment of these craftsmen. The total decontami-
nation crew may be larger than the operating crew, and so for the period of
decontamination, the economic input to the community will increase. In the
case of custodial safe storage, the work force may decrease to a security and
maintenance crew for the period of continuing care.

Because of the planning time needed to precede the decommissioning, changes in
the number of employees will not be sudden or without warning, and people will
have time to find other employment.

12.5 Comparison of Detommissioning Alternatives

The options of DECON and SAFSTOR (custodial) both eventu:lly end with the sam',
results: a decontaminated facility that can be released for unrestricted use.
The choice of an alternative generally depends on such considerations as dose,
cost, proposed use of the site, and desirability of terminating the license.
For a U-fab plant, due to the long lived nature of the radionuclides present,
doses and costs are not reduced even when decontamination is deferred for 30
years, as can be seen from Tables 12.3-1 and 12.3-4. In addition since the
cost and doses of continuing care is a major item and continues to increase
with increasing safe storage time, the doses and cost associated with the
complete SAFSTOR process exceed those for DECON Therefore, DECON appears to
be a more advantageous option. For the reasons given in Section 12.3.3,
ENT0MB is not considered a viable alternative.

12-11
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13 INDEPENDENT SPENT FUEL STORAGE INSTALLATION

An independent spent fuel storage installation (ISFSI) is a facility for handling
and storing irradiated spant fuel assemblies from nuclear power reactors until
they can be nermanently dis,osed of as high-level waste. The two basic design
categories cf ISFSIs are wet storage of the fuel and dry storage of the fuel.
The design of the wet storage ISFSI is similar to that of reactor spent fuel '

storage pools except that the storage capacity it, significantly greater. There
are different designs for dry storage ISFSIs, hcwever the four basic types that
are considered here are drywell storage, silo storage, vault storage, and cask

For co' ling the fuel, these dry, storage designs depend on such meansstorage. o
as air currents, heat dissistion in the soil, and metal heat transfer fins.

This section presents an assessmer.t of the environmental, financial, and socio-
economic effects that may be expected from the decommissioning of an ISFSI.

1 of the decommission-This section is bases' crimarily on information from a study
ing of five different eference ISFSIs corresponding to the five different !

designs noted above. In the study, each reference ISFSI design was assumed to
b? located at the generic site. The generic site is described in Section 3.1.
As part of this study, PNL deve'.oped information on the available technology,;

safety considerations, and probable costs for decommissioning the five reference'

ISFSIs at t'ic end of their ( eful operational lives.
|

13.1 Descrir, tion of an Independent Snent Fuel Storage Installation (ISFSI) '

|

) 13.1.1 Wet Storage ISFSI
:

In this design, spent nucle;r fuel is stored under water in a large pool. The
reference wet ISFSI is the installation at the General Electric Company's Morris, '|
Illinois plant. The reference wet ISFSI has a capacity of 2000 metric tons of
fuel. The facility is a below ground, open pool, four-section water basin for

' receiving and storing spent nuclear fuel.

| T' major structures of the reference wet ISFSI includes: (1) the main building
| wh'.u. houses the cask receiving and decontamination areas, fuel ualoading basin, ,

'

i control aom, fuel storage facilities (i.e., the storage basins), basin support
! systems, and low-activity easte facility; (2) the ventilation filter building;
j (3) the plant stack, and (4) other minor support structures,
i

13.1.2 Dry Storage ISFSI

13.1.2.1 Reference Drywell ISFSI

In this design, spent nucl, fuel is stored dry in individual, wells or caissons.
The top of the well, locat, it round elevation, is covered with a shielding

physict. ,'operties of soil to provide both ai plug. The drywell ISFSI *..o -

thermal sink and radiation M.ng whP- + spent fuel is stored in under-
nisters that are placed in thei ground drywells. The sper. H 7*14 c

drywells.
I

|
^

'

|1

1 |
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The reference drywell consists of three major components: (1) a hot cell facil-
ity for receiving, inspecting, and packaging spent fuel; (2) an onsite trans-
porter; and (3) the fuel storage area which holds an appropriate number of under-

| ground drywells. The reference drywell ISFSI has a fuel storage area which is
16 hectares in area that will accommodate 4705 drywells holding 2000 MT or
more of spent fuel as well as the other necessary components. The drywells

i within the fuel storage area are laid out on a grid that allows the necessary
| heat dissipation. The hot cell facility includes an area to receive spent fuel,
| an area to receive containers to be filled with spent fuel, an operating floor
i for packaging the fuel, a room for equipment maintenance, enderground transfer

tunnels, a control room, and a waste handling facility.

13.1.2.2. Reference Silo ISFSI

In this design, packaged spent fuel assemblies are stored in cylindrical, above- '

ground concrete silos. The silo ISFSI uses the massive thickness of the concreta
silo for shielding and uses convective air currents for heat dissipation.i

| Individually packaged spent fuel assemblies are placed in baskets in the silos,
l

The reference silo ISFSI consists of three major components: (1) a hot :e'l:

| facility for receiving, inspecting, and packaging sent fuel; (2) an onsite trans-
| porter; and (3) a fuel storage area that holds an appropriate number of silos,
l The reference siio ISFSI has a fuel storage area which is 16 hectares in area
I that will accommodate 1120 silos holding 2000 MT of spent fuel as well as the

other necessary components. The silos within the fuel storage area are laid
out on a grid that allows the necessary heat dissipation. The hot cell is es
described above in 13.1.2.1.

13.1.2.3 Reference Vault ISFSI

In this design, spent nuclear fuel is stored dry in arrays of tubes housed in
I massive concrete buildings of enclosed canyon structures. Convective or forced

air flow provides cooling for the stored fuel.

The reference vault ISi:SI consists of two major components: (1) a fuel storage
area and (2) a hot cell. The fuel storage area is be'cw ground canyon-type
constructicn, with encapsulated fuel and natural convective air circulation.
It has a capacity of 2000 MT of spent fuel. The hot cell is as described above |in 13.1.2.2.

13.1.2.4 Reference Cask 15FSI

In this design, spert nuclear fuel is stor1d in iron casks whose designs are
similar to those commonly used for rail transportation of spent fuel in the
U.S. The casks use thick iron-wall ccnstrtction for shielding and use iron
3at transfer fins for heat dissipation.

The reference cask ISFSI basically consists of a fuel storage area that contains
a collection of specially shielded and sealed metal containers (casks) that
are located in a security area on the generic site. The casks themselves serve
as the storage medium. The reference facility has a capacity of approximately
2000 MT.

13-2
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13.2 ISFSI Decommissioning Experience

At present, no ISFSIs have undergon decommissioning in the U.S. However, i

decommissioning information is avat table from facilities that have similar
structural or design-use characteristics, such as reactors and nuclear fuel ,

|
handling facilities since portions of their decommissionings are similar in
nature to that anticipated for ISFSIs. ;i

' r

; liie PNL reports on decommissioning PWRs2 and BWRs3 contain information on the i

! technology, safety and costs of the decommissioning of, among other things, .

j the spent fuel pool and ancillary equipment located at the reactor. Many sim- !

| ilarities exist between this facility and the reference wet ISFSI. j
.

Data taken from the GE Morris Plant have indicated that Co-60 radionuclide levels !
in the storage pool have varied between 1 x 10 3 and 2 x 10 4 pei/ml and that
radiation surveys of fuel baskets indicated doses of 50 mrem /hr or less. ;

There has been decommissioning experience at several hot cells which, as dis-
cussed above in 13.1, form part of certain of the dry reference ISFSIs. This
experience includes hot cells and transfer tunnels at the Santa Susana Field .

; Laboratory, the Hot Fuel Examination Facility hot cell at Idaho National Engi-
j neering Laboratory, and the hot cell facility at the Canyon Building at Oak Ridge !
; National Laboratory. Activities at these facilities included decontamination
i and dismantling of the hot cell facilities. i

\
i

{ 13.3 Decommissioning Alternatives i
t ;
i Once an ISFSI has r* ached the end of it., useful operating life l' must be decom- !

missioned. As discussed in Section 2.3, this means safely removing the facility
: from service and disposing of all radioactive materials in excess of levels j
j which would permit unrestricted use of the facility. Several alternatives are i

considered here as to their potential for satisfying this general requirement,

j for decommissioning. The decommissioning alternatives considered and discussed
.

i here are DECON, SAFSTOR, and ENTOMB. The alternative used depends on such c M- !
I siderations as cost, dose, physical design of the facility, types of residual !

i radioactivity present, proposed use of the site, and desirability of terminating i
the license. |

! Discussion of the decommissioning alternatives follows: |
I |
j 13.3.1 DECON |

IDECON is defined as the immediate removal and disposal of all radioactivity in ,

1 excess of levels which would permit release of the facility for unrestricted ;

! use. Nonradioactive equipfuent and structures need not be torn down or removed !

i as part of a DECCN procedure. The end result is the release of the site and '

' any remaining structures for unrestricted use shortly af ter the end of facility '

j operation. DECON is estimated to be completed in 13, 74, 10, 10, and 6.5 months
for the reference wet, drywell, silo, vault, and cask ISFSIs respectively.

DECON is advantageous because it allows for termination of the NRC license
i shortly after cessation cf facility operations and removes e radioactive site.
j DECON is advantageous if the site is required for other purposes or if the site
; is extremely valuable. It is also advantageous in that the facility operating
!
;

j 13-3
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staff is available to assist with decommissioning and that continued surveil-
lance is not required.

To accomplish DECON, all potentially contaminated systems must be disassembled
and removed and all contaminated material must be removed from the facility and
be transported to a regulated disposal site. The simplicity of ISFSI design
and the lcw levels of surface contamination anticipated to remain after opera-
tions are terminated make the DECON alternative advantageous. It appears that
the decommissioning of an ISFSI can be done with a relatively small commitment
of resources, thereby encouraging the selection of DECON as a decommissioning
alternative.

Analyses of radiation exposure and costs for DECON are presented in
Section 13.3.4,

13.3.2 SAFSTOR

SAFSTOR is defined as those activities required to place (preparation for safe
storage) and mairtain (safe storage) an ISFSI in such condition that the risk
to safety is within acceptable bounds, and that the facility can be safely stored
and subsequently decontaminated to levels which permit release of the facility
for unrestricted use (deferred decontamination).

SAFSTOR is normally considered to be an acceptable decommissioning alternative
for facilities that contain short-lived radionuclides so that the residual radio-
activity decays tu acceptable levels for unrestricted release within a period
of a few years. Even if unrestricted levels are not reached by decay alone,
SAFSTOR might be acceptable for ISFSIs if the decay of short-lived radioactivity
is followed by decontamination to remove the remaining long-lived radionuclides.

A disadvantage of SAFSTOR is that the licensee is required to maintain a material
license and to meet its requirements at all times during safe storage thus con-
tributing to 'he number of sitet dedicated to radioactive confinement for an
extended time period. Other disadvantaCes are that surveillance is required,
the dollar costs are higher than for DECON, and the experienced operating staff
may not be available at the end of the safe storage period to assist in the
deferred decontamination.

Analyses of radiation exposures and costs for SAFSTOR are presented in
Section 13.3.4.

13.3.3 ENTOMB

ENTOMB requires encasement of the ISFSI in concrete to protect the public from
radiation exposure until the contained radioactivity has decayed to levels per-

j mitting release of the facility for unrestricted use. The relatively low levels
of radioactive contamination anticipated to be present in retired ISFSIf,
coupled with the physical designs of the facilities, makes ENTOMB an unlikely
choice for decommissioning for most of the reference ISFSIs. The use of ENTOMB
for a drywell or silo facility appears untenable. The construction of an
above ground entombment structure would not give the required assurance that
radionuclide leakage would not occur. ENTOMB 1s generally considered a method

, for consolidating radioactive materials within a single structure that can be
| set aside until radioactive decay has reduced radionuclide levels to those

,
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.

acceptable for unrestricted use. The wide dispersion of individual drywells or
silos around an ISFSI site makes such a decommissioning alternative not viable. .

Similarly, use of ENTOMB for a cask ISFSI does not appear viable. !
;

From the standpoint of physical design, ENTOMB is a potential alternative when
j a concrete monolith is already utilized as part of the operational features of
'

a facility. Entombment would be accomplished by sealing the entrances to the
existing facility. However ENT0MB at a wet ISFSI would require either the

i expense of filling the pool completely with concrete or constructing a structur-
; ally sound thick concrete cap across the pool and hence would not appear to be |
| a viable alternative.
|

c

'

Analysis of radiation exposures and cost for the case for which ENTOMB was
examined in Reference 1 are presented in section 13.3.4.

,

;

; 13.3.4 Summary of Radiation Safety and Decommissioning Costs

! 13.3.4.1 Radiation Safety
[

] Estimates are made of the external occupation.1 radiation doses that are accumu- !
lated by workers conducting decommissioning tasks. The dominant radioactive i

i

species contributing to occupational exposure during DECON is Co-60 ar.d the
dominant species after 10 years of SAFSTOR will be Cs-137. Occupational radia-
tion exposure of workers perfctmir.g the decommissioning activities results from
external exposure for reasons similar to that discussed for PWRs in Section 4.3.1.
Table 13.3-1 presents a sumoary of the radiation exposures that may result for
the decommissioning alternatives considered in Referenct 1. The dose resulting i

>

! from ENTOMB at a vault ISFSI is estimated to be 45.5 man-rem, not including ;

additional doses accumulated from surveillance and maintenance or potential
] delayed decontamination of the facility. The dose to the public from routine i

i effluents during decommissioning activities for any of the reference ISFSis is :4 less than 1 x 10 5 man-rem for any of the decommissioning alternatives considered. !
"

t

! Table 13.3-1 Summary of occupational radiation safety analyses
for routine decommissioning of the reference ISFSis

,

(man-rem)(a)
I. - - .

j
_ _ _ SAFSTOR

|
) Type DECON 10 Yr 30 Yr 50 Yr 100 Yr !

h Wet 53.4 35.1 28.0 27.6 27.6I Drywell 120.0 62.3 33.3 24.7 16.6 ,Silo 116.0 60.4 32.5 24.3 16.4
,

i

Vault 155.0 86.5 50.5 41.9 34.24

Cask 12.5 -- -- -- --

(a) Adapted from Refc ence 1,
!

i

Thus the estimated pub)ic exposures from decommissioning activities are very
'

small.
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Radioactive waste materials are packaged and shipped offsite for burial during
decommissioning of the refe.ence ISFSIs. The aominant radiation exposure path-
way to transport workers and the public during transportation of radioactive
wastes is external exposure for reasons similar to those discussed for PWRs in
Section 4.3.1. The external dose for transportation is conservatively estimated
to be less than 0.28, 0.073, an 0.14 man-rem to transport workers for DECON,
SAFSTOR, and ENTOMB, respectively, for any of the reference ISFSIs, and less
than 2.7 x 10 2, 7.1 x 10 3, and 1.4 x 10 2 man-rem to the public for DECON,
SAFSTOR, and ENTOMB, respectively, for any of the reference ISFSIs. These doses
are based on regulations of the Department of Transportation governing radiation
levels in shipments and on estimates of distances of travel and lengths of time
of exposures that workers and the public might expect.

13.3.4.2 Decommissioning Costs

Table 13.3-2 summarizes the estimated costs in 1986 dollars for the decommission-
ing alternatives analyzed. All cost estimates include 25% for contingencies.
The cnst of SAFSTOR for the wet ISFSI include $2.79 million for preparations,
$93,700 per year for continuing care during safe storage, and the remainder of
the cost during deferred decontamination. The cost of SAFSTOR for the drywell

Table 13.3-2 Summary of estimated costs for decommissioning

the reference ISFSIs(a) ($ Millions)

SAFSTOR

Type DECON 10 Yr 30 Yr 50 Ye 100 Yr

Wet 7.18 9.63 9.69 10.34 14.62
Drywell 16.65 18.28 20.57 22.86 28.60
Silo 4.44 6.04 8.34 10.65 16.40
Vault 3.90 6.59 9.56 12.56 20.34
Cask 2.2S -- -- -- --

(a) Adapted from Reference 1. Values include a 25% contingency and are in
'

constant 1986 dollars.
>

ISFSI includes $1.92 million for preparations and $114,650 per year for e.cn-
tinuing care; for the silo ISFSI, the costs include $1.91 million for pr,!-
parations and $115,100 per yedr for continuing care; and for the vault ISFSI
the costs include $2.43 million for preparations and $156,125 per year for
continuing care. All the costs include the costs of decommissioning all am-
ponents associated with the ISFSI as described above in Section 13.1. For
example, the costs for a wet ISFSI include costs for decommissioning the fuel
storage area and associated equipment and structures, while cos',s for a de v ll
ISFSI include costs for der missioning the fuel storage area, the hot ce
and the transporter. The wst for ENTOMB at the vault ISFSI is $2.8 milh -,,
olus a cost of $31,740 per year for annual surveillance and maintenance.

,
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13.4 Environmental Consequences !
I

13.4.1 Waste Disposal |

| The volume of low-level radio:ctive waste to be disposed of for DECON is estimated i

i to be 2720, 6700, 920, 500, and 42 ma for the wet, drywell, silo, vault, and :
cask ISFSIs, respectively. The volume of waste for SAFSTOR at the drywell and i

'

silo ISFSIs is not expected to decrease below that for DECON because the dose |

rates for the contaminated drywells and silos do not decay to low enough values '

to permit release of these materials to unrestricted use and hence they must be
disposed of in much the same manner as for DECON. Waste volumes at the wet and

.

'

vault ISFSIs will decrease due to reduced quantities of radionuclides and cor- |responding waste quantitles and for the wet ISFSI are estimated to be 1460, 620, ;

and 350 m3 for 30, 50 and 100 years respectively, and for the vault ISFSI are
estimated to be 440, 400, and 390 m8 for 30, 50, and 100 years, respectively. :

The waste volumes requiring burial would represent a use of less than one acre ;

of land for the disposal. This amount is not large in comparison with the size |

of the ISFSI site (which is approximately 100 acres) which could now be returned ;

to unrestricted use. }

13.4.2 Socioeconomic Effects

The socioeconomic impacts are mainly from the shutdown (not decommissioning) i
of the storage facility, which would reduce the income of the community and ;

region because of the loss of about 30 to 40 jobs. !
,

In decommissioning an ISFSI, many of the same people that operated the plant |
can do the cleaning, but the dismantling and moving uf equipment will be done '

by electricians, plumbers, mechanics, and equipment operators most of whom 6

will be hired or contracted. The sociceconomic effect of decommissioaing then,
will come from the empioyment of these craftsmen. The total decontamination
crew may be larger than the operating crew, and, if so, for the period of decon-

,

tamination, the economic input to the community will increase. In the case of |

safe storage, the work force may decrease to a security and maintenance crew ifor the period of continuing care. Because of the planning time need9d to |
precede the decommissioning, changes in the number of employees will not be

!sudden or without warning, and people will have time to find other employment. j
t

13.5 Comparison of Decommissioning Alternatives j
t

The decommissioning e.lternatives eventually end with the same results: a decon- .

taminated facility that can be released for unrestricted use. The choice of an ;

alternative generally depends on such considerations as dose, cost, the physical :

design of the facility, the desirability of terminating the license, and availa- '

bility of waste disposal capacity. Based on the relatively simple design of
the ISFSI, the low levels of surface contamination anticipated to remain after i

operations are terminated, and the fact that occupational doses at the reference !
ISFSIs are much less significant and much easier to canage than for power reac- )tors, DECON appears to be a more advantageous option. DECON also costs less

j
than tne SAFSTOR options. SAFSTOR may be justifiable in some cases where there jis a problem with off-site waste disposal since there is some reduction in occu- '

pational exposure for ISFSIs and reduction in waste disposal volumes for certain
types of ISFSIs. ENTCMB is not expected to be viable for ISFSIs both because
of the physical design of the ISFSIs and because of the long-lived radionuclides

|

,

|
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at the ISFSIs which would mean that there would have to be maintenance and sur-
veillance at the facility well beyond the time that required institutional con-
t;71 could be expected to be effective (approximately 100 years is considered
to be consistent with recommended EPA policy on institutional control for radio-
activity confinement). Also, there does not appear to be a cost or safety
advantage to ENTUMB, because when the costs of maintenance and surveillance are
included the total cost of ENTOMB soon becomes larger than DECON and the occupa- ,

tional exposure is approximately the same as 30 or 50 year SAFSTOR. Hence ENTOMB ,

is not expected to be viable for ISFSIs.

;

i
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14 NON-FUEL-CYCLE NUCLEAR FACILITIES

Non-fuel-cycle facilities are those facilities which handle byproduct, source
and/or special nuclear materials but which are not involved in the production
of power as outlined in Figure 2.1-1 of Section 2 of this EIS. These non-fuel-
cycle facilities must be licensed by the NRC or the Agreement States.,

There are thousands of non-fuel-cycle facilities in the United States at which
byproduct, source, and special nuclear materials are handled under specific
licenses of the NRC and the agreement states. These facilities house operations
that vary from the occasional use of a few short-lived radionuclides by e doctor
to the large scale processing of radioactive materials (gaseous, liquid, and
particulate forms). The operations include a wide range of applications in
industry, medicine, and research such as manufacture of smoke detectors,
radiatior, tnerapy equipment, and manufacturing quality control instruments.

:

Tables 14.0-1 and 14.0-2 give the number of NRC specific material licenses and
of agreement : tate licenses, respectively as of June 1378. Approximate numbers
of those which are not connected with the fuel cycle are given in parentheses '

in Table 14.0-1. These numbers do not exactly represent the number of existing
,

facilities since some of the commercial establishments are licensed under more
than one part of the regulations and thus have more than one license. '

4

A large majority of the non-fuel-cycle material licensees have facilities which
i do not require a major decommissioning effort. However, a few of the non-fuel-
| cycle facilities will require significant decommissioning procedures which may

present some unique problems and which may have rather large decommissioning
costs and significant environmental impacts. A detailed technical report on

; the decommissioning of non-fuel-cycle nuclear facilities 1 has been prepared and
published in February 1981 by Battelle Pacific Northwest Laboratories and is
the basis for the information in this section. The emphasis in that report, i,

and in this EIS, is on some selected facilities which are considered to involvea '

i significant decommissioning activities. Examples of these facilities are:
; manufacturers of sealed sources, manufacturers of radiochemicals, research and
1 development institutions, and processors of ores in which the tailings contain

1: licensable quantities of radionuclides. Costs and radiological impacts of decom-
rmissioning have been estimated for individual reference facilities such as labor- f3

atories for the manufacture of labeled compounds. One licensee's facilities4
<

may include a number of such individual facilities. Decommissioning of reference
site coirponents has also been studied,'

t
1 '

i 14.1 Facilities Descriptions,
! 14.1.1 Selected Types of Materials Facilities !

Brief descriptions of selected types of non-fuel-cycle nuclect facilities are
'. given in the following subsections. Reference individual facilities and sites

have been selected which are representative of facilities for these types of>

: operations in order to facilitate estimates of costs and radiation doses due
;

i
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Table 14.0-1 NRC Material Licenses as of June 1978

8yproduct

Medical 2,239

Academic 384

Industrial 4,205

Civil Defense 104 |

Other 27

Total Bypro.1uct 6,959 (6,924)(a)
!

; i

Source 400 ( 332)'

Special Nuclear 720 ( 583)

Total 8,079 (7,839)'

(a) Licenses not connected with the nuclear fuel cycle i

aie in parenthesis. These numbers were obtained by
subtracting fuel cycle facilities and also export /

1import licenses which are, in effect, paper trans-
actions and do not represent separate facilities.

t

j

Table 14.0-2 Agreement State Licenses (June 1978)

| Medical 4,749
|

Academic 867

Industrial 5,030
3
'

Civil Defense 185
l

Other 900 1

Total 11,731 |
1

i
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to decommissioning. Descriptions of these individual reference facilities and
sites are given in 14.1.2.

14.1.1.1 Sealed Source Manufacturer |
.

Sealed sources are manufactured for such uses as reference standards, moisture
probes, quality control instruments, therapy units, and smoke detectors. In
general, these usts require long-lived isotopes, but fairly weak sources, except
for 60Co therapy units in which high-energy, high-intensity gamma ray emission
is the most important consideration. The manufacturing process is a hand opera- L

tion that does not lend itself to mass production. Alpha and beta emitters are
platec; on platinum, stainless steel, or aluminized mylar film and mounted in
aluminum rings to form standard disc sources. Liquid gamma sources are sealed
in plastic or glass vials, and solid gamna sources are mounted in rods or plastic
discs.2 The materials are handled in hoods, glove boxes, or hot cells, depending
on the kind and energy of emissions (exposure potential of the isotope).

Contaminated glassware and equipment that cannot be economically reclaimed are ,

discarded intt, drums for shipment to a waste burial ground. Spills are cleaned

up when they occur, and the area and equipment are monitored regularly.

Ventilation systems utilize absolute filters, and contamination is thus generally (
confined to the interiors of the hoods, glove boxes or cells, and the ducts and r

filters. |

The reference individual facilities in sealed source production are based on
laboratories at New England Nuclear Corporation (NEN) of Boston, Massachusetts,
NEN has manufacturing facilities at both Boston and Billerica, Massachusetts.
These buildings contain a number of small laboratories, each of which is devoted
to a specific process and/or isotope. Each laboratory contains one or more
hoods, glove boxes, and/or hot cells. People entering the laboratory areas !
change shoes or put covers over their shoes; when exiting, they change again I

and monitor their hands and shoes for radioactivity. Radioactive wastes are ,

placed in drums and stored in separate buildings until shipped to a waste burial
ground or, in the case of short-lived isotopes like 32P, the drums are held on I
the promises until the isotope has decayed to a suitable level of activity. ;

i

14.1.1.2 Radiochemical and Radiopharmaceutical Manufacturers |

Manufacturing facilities for radioactisely labeled chemicals and pharmaceuticals f
are much the same as those for the manufacture of sealed sources in that opera-
tions are carried out in ventilated enclosures. Chemical manufacturing, however, :

requires more extensive and complicated laboratory equipment to perform the :

inorganic reactions and organic syntheses. The isotopes are either shipped in l
from an outside supplier or are produced in onsite cyclotrons. 1

The basis for reference individual facilities for the manufacturing of labeled |
chemicals is also New England Nuclear Corp. Chemical syntheses are carried out I
at both their Boston and Billerica plants. The physical facilities for these |

operations are similar to those for sealed source manufacturing. |

Syntheses are performed in small batches in hoods, glove boxes, or hot cells !
equipped with absolute filters. Each chemical is produced in a separate labora- |tory, which is a restricted area. A.t compounds progress through their synthesis, j

i

|
'
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they are moved from hood to hood through connecting doors and are packaged in
lead shipping containers before being removed from the hood. Radioactive solid
waste, including glassware, is placed in plastic-lined drums for disposal.
Before being removed from the restricted area, liquid wastes are put in leak-
proof, shatterproof containers filled with absorbent materials and are labeled
as to quantity, type of activity, date, and surface dose rate.

All wastes are placed in drums and moved to a separate building where the short-,

! lived isotopes, such as 32P, are allowed to decay to negligible levels. Wastes
| with long-1 ved isotopes are shipped to waste berial grounds.

14.1.1.3 Broad Research and Development (R&D) Program Facility

R&D facilities using nuclear materials cover an extremely broad range of activi-
ties. A large university is representative of many of these R&D activities.
An example is the University of Washington in Seattle, Washington. There are
about 400 laboratories or health treatment areas on the university campus that
have used or are using radioisotopes. Radioisotopes are used in chemistry and
physics laboratories to conduct basic experiments and in biological laboratories
to investigate absorption and metabolic phenomena. These laboratories, in gen-'

eral, present no decommissioning problems because the isotopes used are short- |lived and are of low activity. The university also uses radioisotopes for vari- !

ous medical purposes in a university hospital and a health services complex.
1 These uses include both radiation exposure from sealed sources and injections

of short-lived isotopes. Most of these isotopes are produced elsewhere, but
09Tc is produced from 99Mo in a technetium generator.

'
4

Probably the highest intensity source used is the sealed 80Co source used in
;

i biological irradiation studies of fish. This source is on the order of 40,000 Ci,
I so shielding requirements are extensive, and tnese shielding requirements must i

be considered in decommissioning activities.

The longest lived isotopes normally used are 3H and HC, both of which are low- ;
energy beta emitting isotopes. Other isoto es that are commonly used as tracers

12si,sspe,asC1,28Al,55Cr,andagS. Radioactive wastes are packaged !

:include
for shipment to a waste burial ground.

|3

i A reference institutional laboratory has been studied. It was not taken directly
,

t from the University of Washington but is a small complex of rooms designed tn ;

represent the types of facilities typical of an R&D facility.
|

14.1.1.4 Ore Processors I
; Non-fuel-cycle processing facilities that deal with ores containing appreciable'

concentrations of radionuclidas are licensed to store their mill tailings.
i There are relatively few such racilities in the U.S., but the volumes of tailings *

i they generate are sufficient to require a significant decommissioning effort.
,

) The reference rare metals refinery is a plant that refines raw material for the ;
!

recovery of the tantalum and niobium. The raw material is the slag proriuced by !
; tin smelters located on the Malay Peninsula. This slag consists of glassy flakes
] or pellets that contain 0.1 to 0.5 wt % V 0s and Th0 . In one building the3 2

*

' slag is ground, roasted, and digested with hydrofluoric acid. '

|

[
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The hydrofluoric acid is filtered off and passed to a facility for the chemical
extraction of niobium and tantalum. The sludge, which contains essentially all
of the thorium and uranium, is pumped to a settling pond located about 100 m

'from the refinery. In the settling pond, the water is allowed to evaporate,
converting the sludge to a alassy solid.

At some facilities the settling pond is unlined. At newer facilities it is
lined with a fluorocarbon-type material, and at one facility the tailings are'

dried and stored in above ground concrete buildings. i

; In such a facility, the radioactivity is primarily in the tailings, nowhere
; else in the operation is there significant rtdioactive contamination. Costs

for decommissioning the remainder of the facility and site would be primarilyi
,

that of the termination survey. The operational problem is that there is cur-
rently no satisfactory place to ship the tailings for disposal. Storage in -

specially made aboveground structures becomes expensive and cumbersome, and in
addition, the operating license may limit the amount of tailings that can be

! stored onsite.
1 t
' Since the main decommissioning task involves the disposition of the tailings
I pile or pond, a reference ore tailings pile has been studied.

14.1.2 Reference Facilities and Sites

14.1.2.1 Radioactive Material Processor Laboratories
,

| Five example laboratories for the manufacture of sealed sources or radiochemicals
were included in the PNL study,1 each limited to the processing of one radio-'

!

; active nuclide: ;

H Laboratory - The reference laboratory for the manufacture of 3H - labeled |1. 3
e

' compounds is 120 m2 in area and contains five fume hoods and six glove
boxes, each separately vented through roughing and HEPA filters, 20 linear ;

meters of laboratory workbenches, refrigerators, a freezer, and a storeroom. :

; 2. 14C Laboratory - The reference laboratory for the manufacture of 14C - I
: labeled compounds is 80 m2 in area and has four fume hoods, four glove i

'boxes, 15 linear meters of workbenches limited to nonradioactive opera-
tions, refrigerators, freezers, a storage room, a sink through which low
levels of radioactivity are discharged to the sanitary sewer, and vacuum i

manifolds and distillation equipment typical of an organic chemistry
' laboratory.

! 3. tas! Laboratory - The reference laboratory for the manufacture of 12sg .
: labeled compounds is 48 m2 in area and has four fume hoods with a specially

designed glove box located inside each hood. Each hood and glove box isi

equipped with an activated charcoal filter. In addition, there are 8 linear
,

i meters of workbenches, a refrigerator, storage cabinet, and a sink. Liquid
i effluent from this sink is discharged to a tank where it is held for decay,
j monitored, and diluted before discharge to the sanitary sewer; wastes from

processing operations are not discharged to the sink, but are packaged and)
j shipped to a commercial shallcw land burial site for disposal.
!

|

j
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4. 137Cs Laboratury - The reference laboratory for the manufacture of 137Cs
sealed sources is 48 m2 in area and has two small hot cells, two fume hoods,
4 linear meters of workbenches, locked si.orage casks, and a sink with holdup
tank which is not used for discharge of wastes from proce sing.

5. 24 tam laboralory - The reference laboratory for the manufacture of 241Am
sealed sources is 60 m2 in area and contains two fume hoods, seven glove
boxes, 6 of these being connected in series by transfer tunnels, a storage
cabinet for nonradioactive supplies, a small workbench, and a change area.

14.1.2.2 Institutional User Laboratory

The reference institutional user laboratory is representative of the type of
facility a broad research and development licensee might have. It contains a
room for synthetizing labeled compounds and for preparing radioactive samples,
a small-animal laboratory, a counting room, office space, and an equipment and
storage room. The radioisotope room is approximately 49 m2 in area and contains
a glove box, three fume hoods, two sinks, a lead storage unit, a refrigerator,
and workbenches. The animal laboratory contains two fume hoods, a sink, animal
cages, and workbenches.

14.1.2.3 Reference Sites

Three examples of contamination onsite were tudied:

1.
Anundergrounddrainlineandholdughighcylindricalsteeltankburied

tank - 20 m2 of o,1.m - diameter cast
iron pipe and 1.5-m diameter by 2 m
1.5 m below the ground surface.

2. Contaminated ground surface - a 40,000 m2 site with 1000 m3 of soil
contaminated with residue from uranium processing operations.

3. Rare metals refinery tailings p;1e - an unlined settling pond 100 m long
by 50 m wide by 5 m deep with a 2h to 1 slope on each side dug into a clayey
silt on a 20,000 m2 site.

14.2 Non-Fuel-Cycle Materials Facilities Decommissior,ing Experience

Decommissionings of non-fuel-cycle facilities have been many and varied, and a
large number of these operations have had little cost or environmental impact.
Because of their unique sizes, locations, and conditions, no two facilities had
identical decommissioning problems or conditions. Documentation on these decom-
missionings is fragmentary. However, a number of things, as discussed below,
are apparent from the documentation that is available on the decommissioning
of these facilities.

First, a large variety of facilities, both commercial and others, have been
successfully decommissioned without unreasonable occupatioaal expotures or
significant public exposures. The decommissioning approach has generally been
to decontaminate the facility to radioactivity levels low enough to permit
release of the facility for unrestricted use.

I Each facility can present problems that are unique to its decommissioning. In
some cases, these problems can lead to uncertainties in estimating costs for

|

| 14-6

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ - _ . -- . _- -. - - _ - _ , _ .

I

i

s

decommissioning, even at the time of shutdown. This is particularly true for
i a facility where a number of operations involving processing of a variety of

nuclides have been carried out and an adequate history of operations and events
has not been documented. However, what is also apparent is that the same basic

:

approach to decommissioning applies to all facilities and that knowledge obtained ;

from experience in decommissioning, in general, including some methods of
,

facilitatior. can be applied as appropriate to any facility. !

There has also been sor..e decommissioning experience specifically relevant to L
,

the types of facilities chosen as references. Manufacturers of sealed sources
and labeled chemicals carry out their operations in small batches in glove boxes, i

4

hoods, or remote operation cells, and contamination outside these structures ;
is limited almost entirely to the ventilation ducts and filters. The isotopes i

, creating the worst problems in these facilities are 14C, which requires tedious !
inspection and cleanup, 3H
to remove; and cases of 125 ,hich is easily dispersed and requires many washes| w

1 1311, and asKr. Equipment for handling ctsium ;I
and strontium becomes so thoroughly contaminated that it is normally tent to4

waste burial without any attempt to clean it up. I

New England Nuclear Corp. has had a great deal of experience with these kinds |
i of structures and has decommissioned an entire five-story building plus basement

which had contained biochemical and organic chemical laboratories for the manu-
facture of compounds labelled with 3H, 14C, and 32P, and is now being put to
other, non-nuclear uses. Decommissioning criteria used by NEN are given in

i Ref. 3. This decommissioning consisted of removing all the isotope-handling
equipment and ventilation ducts, decontaminating them when possible, and if not ;

i economically recoverable, disposing of them to low-level waste burial grounds. |In practically all cases, it was not considered economically feasible to decon- |

taminate ductwork. The entire facility was surveyed for radioactivity and any |
! areas with contamination levels of 900 or more dpm per 100 cm2 were cleaned to
i reduce contamination by at least a factor of 2. The walls and ceilings were '

steam cleaned. The floors consisted of vinyl tile laid over plywood on top of .

the original floor. Where contamination occurred, the floor tiles were replaced !

! and, if necessary, sections of the plywood were cut out and replaced. Some of j
! the worst areas of contamination were under the laboratory benches, which were :

not accessible for routine cleaning. Glove boxes that were not to be reclaimed ;i

I were 1, pray painted, loaded with contaminated equipment, filled with a quick- ;

i settirg foam material, and shipped to a low-level waste burial ground. Lead j

] bricks were etched with hcl, and areas contaminated with 14C were washed with
i

i NaOH and NH 0H. These same procedures are followed on a continuing basis as '

4
NEN rearranges and remodels other laboratories.

Experience with decommissioning of commercial non-fuel-cycle ore processing
facilities is limited, primarily because there are few such facilities in the

, U.S. The ores handled in these facilitie, have such low levels of radioactivitv
'

| that the machinery can be readily decontaminated and surveyed to confirm that
j radioactivity levels are low enough to allow unrestricted use. Therefore, the
; main problems with decommissioning are disposal of the slag or tailings and
; cleaning up of spills. Kawecki Berylco Industries, Inc. has one such site in
j which the contaminated surface soil was scraped into a single pile and stabi-
; lized with vegetation. The matter of final disposition of the sludge from
{ current operations containing the unextracted uranium and thorium has not been

resolved.
,

I
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Also relevant to the decommissioning of this type of facilitf is the ongoing
work to decontaminate some sites which had been used some time ago for similar
processes and subsequently abandoned. Two of these are: Reed Keppler Park in
West Chicago, where thorium-containing wastes from a rare earth processing plant
had been deposited in the 1940s, and a plant in Parkersburg, West Virginia,
where ore had been processed for the recovery of zieconium and hafnium.

Experience in dealing with uranium mill tailings piles is also relevant to
decommissioning this type of operation since they present similar problems.

14.3 Decommissioning Alternatives

Decommissioning alternatives likely to be used for non-fuel-cycle materials
facilities are discussed in the following subsections, first as they apply in
general and the'n as applied specifically to the reference facilities. The
general section descrises each of the alternatives presented in Section 2.4 as
they apply to non-fuel-cycle facilities. The specific section fcr each reference
facility discusses only those alternatives considered viable for that facility.

la.3.1 Decommissioning Alternatives for Non-Fuel-Cycle facilities

Once a non-fuel-cycle facility has reached the end of its useful operating life
it must be decommissioned. As discussed in Section 2.3, this means safely
removing the facility from service and disposing of all radioactive materials in
excess of levels which would permit unrestricted use of the facility. Several
alternatives are considered here as to their potential for satisfying this
general requirement for decommissioning. The decommissfoning alternatives
considered and discussed here are DECON, SAFSTOR, and ET'iOMB.

Since there is such a large range in the type and size of facilities and opera-
tions licensed to handle radioactive materials, the level of effort required to
decommission these facilities varies greatly. The necessary actions can vary
from essentially administrative procedures for small facilities (in addition to
a final certification survey which could be similar to operational surveys) to
a multi-million dollar effort for the more significantly contaminated facilities.
For many materials handling facilities it may be quite straightforward to deter-
mine what actions are necessary; for some, however, detailed consideration of
more than one viable alternative may be required. Any of the decommissioning
alternatives listed abeve may be viable for some of the non-fuel-cycle f3cilities.
For a large number of nnn-fuel-cycle facilities some variation or combination
of these alternatives will be the best choice. Discuscion of the decommissioning
alternatives follow.

14.3.1.1 DECON

PECON is defined as the immediate removal and disposal of all radioactivity in
Iexcess of levels which would permit release of the facility for unrestricted |use. Nonradioactive equipment and structures need not be torn down or removed '

as part of DECON procedures. The end result is the release of the site and
any remaining structures 'or unrestricted use. A large number of non-fuel-cycle
facilities will require some positive action in order to reduce radioactivity
to levels considered acceptable for releasing the facility for unrestricted

The procedures necessary for DECON vary gr # v with the type of facility
,use. '

and its operation. Any procedure, whether involving only removal of sealed
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sources, decontamination, or dismantling, will follow the general concepts
defined for DECON in Section 2.4.2. DECON can include dismantling, removing, j

and disposing of any contaminated equipment, as well as decontaminating or '

removing any contaminated parts of the building.

For many non-fuel-cycle facilities, the most appropriate decoemissioning
alternative will be DECON. This will involve decontamination of the facility;
most licensees will not need to dismantle tha facility.

In the case of an ore processing facility, remwal of sludge also follows the
general concept of DECON. An extemion of this option is chemical extraction '

of the radionuclides, in which case the depleted sludge can be dispused of in
a landfill and the radionuclides taken to a waste burial site or sold.

14.3,1.2 SAFSTOR

SAFSTOR is defined as those activities required to place (preparation for safe
storage) and maintain (safe storage) a non-fuel-cycle facility in such condition
that the risk to safety is within acceptable bounds, and that the facility can
be safely stored and subsequently d9 contaminated to levels which permit release ;

of the facility for unrestricted use (deferred decontamination).
'

For some of the materials facilities, SAFSTOR may be an acceptable and desirable
decomissioning alternative. The simplest case illustrating the advantage of

|SAFSTOR would most likely be if most or all of the radioactivity in a specific
facility is from relatively short-lived nuclides that will decay to levels
permitting unrestricted use of the facility in a short time. In this case,
little action, in some cases just a radiation survey, is expected to be required
at the time of deferred decontamination. During the safe storage period, +.he

,

facility would have to be made secure against intrusion. Limited surveillance '

and monitoring would also be required.

Stabilization may be a deccmmissioning alternative considered for the tailings
| pile remaining at ore processing facilities. At this time, the NRC has not

determined whether thir will be acceptable; but currently its acceptability'

would be considered cn a case-by-case basis. Stabilization of tailings piles
would be considered as preparation for safe sto. age and would require monitoring
until final disposition.

14.3.1.3 ENTOMB
.,

ENTOMB requires the encasement of a facility in concrete to protect the public
from radiation exposure until its radioactivity has decayed to levels permitting ;

unrestricted use of the facility. For a non-fuel-cycle facility, ENTOMB would
require the construction of a heavily reinforced concrete building in advance'

of licensing in which tne facility operations would be conducted. Given the
expense of construction and the low radioactivity level of most of the isotrpes

,

to be handled, ENTOMB does not appear to be a viable alternative.

: 14.3.2 Decommissioning Alternatives for Sealed Source and Radiochemical |
Manufacturers i

The same kinds of facilities are used in the manufacture of sealed sources and i

radio-labeled chemicals. Since the methods for decomissioning these facilities

|
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are the same, they are combined in this discussion. The alternatives considered
for decenmissioning these facilities are DECON and SAFSTOR. These are discussed
below.

14.3.2.1 DECON

DECON is a logical alternative for iacilities such as those of New Englind
Nuclear Corp. which have been establisned for the manufacture of sealed sources
and radio-labeled chemicals. It is relatively uncomplicated, will elim nate a
need for continued monitoring, and will release the facility for other ises.

Decontamination activities will include the removal of hoods, glove ooxes, hot
cells, laboratory benches, and ventilation systems. Room surfaces will be washed
and floor coverings removed as needed to eliminate hot spots that may hava
resulted from spills.

1

In planning a decommiscioning action, it is important to know the history of the
operation, how diligent the operators were in keeping the rules regarding con-
tamination and releases, and how good a record of accidents and spills was kept.

Methods of disposal of equipment w;11 depend on what isotopes are involved and
on future use of the equipment. Hoods that have been used for strontium and
cesium may be so badly contaminated that they cannot be reasonably and econom-
ically cleaned for further use. These will be shipped to low-level waste burial.
Other hoods may be decontaminated to a suitable radioactivity level for reuse
in a nuclear facility by removing the baffle and washing the hood surfaces, or,,

if they are easily decontaminated or have been used with short-lived isotopes,
they may be cleaned and possibly made suitable for unrestricted use. It may be
economically attractive to decontaminate stainless steel equipment by
electropolishing.

Hoods that are to be discarded as low-level waste will be painted to seal in
the radioactivity, filled with other contaminated equipment, such as ductwork
and filter boxes, and packaged in plywood boxes for shipping to a burial ground.
Glove boxes will be filled with a quicksetting foam material, packaged and
shipped to a burial ground. Hot cells and manipulators will be disassembled,
and cumpressed into steel drums. The actual handling and disposal methods will
depend on the quantity of activity aad the radiation characteristics. These
methods will also determine the number of barrels needed for packaging, which
in turn will greatly influence the disposal cost. An estimate of costs and
manpower requirements for decommissioning (by DECON) various individual labora-
tories described in Section 14.1.2.1 is shown in Table 14.3-1. Decisions on the
extent of dismantling and on discarding specific items will depend on the dollar
value of the item and the cost and degree of difficulty of decontaminating it.
These will be case-by-case decisions.

Actual packagi.ig and shipping costs depend on the isotope involved. Iodine
honds, for example, may be decontaminated by wiping, but all the wastes have to
de placed in packages that are surrounded by activated charcoal in a steel drum.

Decortissioning costs for manufacturing licensees with a large comnlex of faci-
lities could be in excess of one million dollars.

|

|
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Table 14.3-1 Summary of estimated requireroents and costs for DECON of six reference laboratories
that process or use radioisotopes

Requirement or Cost for Reference Laboratory (a)

3H 3*C 22sy 127Cs 24 Am Institutional
Parameter Laboratory Laboratory Laboratory L t9ratory Laboratory Laboratory

Time (days) 71 62 61 60 81 70

Maopower (man-days) 279 235 230 226 336 270

ID)Occupational Dose 0.1 0.001 0.1 6 40 0.1
(man-rem)

Cost ($ thousands)(C)

Staff Labor 65.4 55.3 53.6 53.3 78.6 63.3

Equipment 4.4 3.9 3.3 6.9 4.0 4.4

Supplies 8.1 10.0 9.2 9.1 11.2 8.9

Waste Management 66.4 52.1 39.9 32.2 49.6 52.2

Totals 144 121 106 102 143 129

(a)The listed value represents the requirement of cost for both planning and preparation and the
'

|

| actual decommissioning of the laboratory. |

(b) Estimated on the assumption that workers do not use protective respiratory equipment. Doses could
| be reduced by 1 or 2 orders of magnitude through the use of this equipme,1. This is a likely

alternative for the 24 Am laboratory.

(c) Costs are in 1986 dollars and include a 25% contingency. -

t

l
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Exposures to decommissioning workers will depend on the isotopes processed in a
particular laboratory and on whether respirators and protective clothing are
worn. At New England Nuclear, waste barrels are packed to measure no more than
250 mR/hr on the surface, or, if the waste has a very high radioactivity level,
the barrel is kept to no more than 5 R/hr and it is kept shielded during handl-
ing and loading. Exposure of decommissioning workers is generally kept within
operational exposare levels, and in no case is a worker allowed to receive more
than 300 mrem / week 4

The critical exposure time in decommissioning a laboratory is during the removal
of the hoods, ventiiation system, and hot cell. During this time, external
exposure can be as high as 100 mrem / week. The remainder of the decommissioning
time is spent in scrubbing hot spots. During this time, do>e levels are at or
below those encountered in operation of the laboratory (about 3 mrem / day).
Occupational dose estimates for the reference individual facilities are also
given in Table 14.3-1.

Examples of contamination which might exist at manufacturing facility sites
were alst., considered. The manpower, cost, and dose estimates for decommissioning
the reference contaminated sites des:r' bed in Section 14.1.2.3 are given in
Table 14.3-2.

Table 14.3-2 Summary of estimated manpower requirements, costs, and 0
radiation doses for decommissioning three reference sites

Requirement or Cost

Occupational
Time Manpower Cost (*) Radiation

Site (days) (man-days) ($ thousai :s) Dose (man-rem)

Underground Drain Line & 17 72 67 0.04
Hold-up Tank

Contaminated Ground 42 203 1889 0.14
Surface

Tailings Pile

Stabilization Option 32 174 251 0.08

Removal Option 139 1660 32,690 1.0

(a) Costs are in 1986 dollars and include a 25", contingency.

14-12
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14.3.2.2 SAFSTOR
i

( SAFSTOR is a reasonable alternative for decommissioning if the isotopes involved !
at a particular facility are short-lived and the facility has no other immediate li

, planned usage. Use of a safe storage period of a few days to a few months may [
! allow the radioactivity to decay to low enough levels that no further decon- -

; tamination is required and that little action, perhaps only a radiation survey !

and some administrative action is necessary for releasing the facility for !
-

! unrestricted use. '

i i
! 14.3.3 Decommissioning Alternatives for Broad Research and Development !Program Facilities i

! l
j Decommissioning a large R&D facility is a piecemeal operation because of the .i
; many separate working areas involved, although each area is relatively uncom- !

plicated. The major activity in preparation for decommissioning will be the i
! elimination of inventory. An accurate accountability system is difficult when [such a large variety of laboratories and uses may be involved. Some labora-

,

tories may have small amounts of 14C compounds, for example, left over from ),

l experiments conducted several years previously. Preparation for decommissioning ;

i must include an exhaustive inventory to discover these. The elimination of any i
; inventory is the next step of decommissioning, which is carried out before the
4 rest of the facility is decommissioned. The decommissioning alternatives
j considered are: DECON and SAFSTOR. These are discussed below. !

! 14.3.3.1 DECON
i !
| A viable alternative for decommissioning an R&D labtratory is DECON. For many i

ofthelaboratories,thiswillnotrequirediscardinI., equipment.i Most hoods, !
;

! glove boxes, and ventilation syttems can be decontam ated by washing. For !l
laboratories where long-lived isotopes (8H and 14C) hac9 been used over a period |

{ of several years, it may be sufficient to wash and paint the exposed surfaces (
or it may be desirable to discard some of the equipment as low-level waste. If !

,

they are to be discarded, the hoods and glove boxes will be painted to stabilize ;

the surface contamination before dismantling. Ducts and other ventilation l

j equipment parts will be placed inside the hoods and packaged for disposal at a
low-levei burial site.

,

, Manpower, cost, and exposure estimates for the reference laboratory are included
in Table 14.3-1.'

A large university such as the University of Washington may have as many as ,

400 rooms where radioactive material is used. The:e include preparation rooms,
j experimental rooms, counting rooms, teaching laboratories, offices and storage

rooms.,

1

! For many of these where only short-lived nuclides or sealed sources are used
,

'

3 the major decommissioning action is a t.ertification survey which would involve }
| a couple man days of effort, j
t
' t

Although it is unlikely that the entire complex would be decommissioned at one |
f time, the total impacts for such a decommissioning would be on the order of ten

times those of the reference facility with costs in the range of $250,000 -3

1 $1,000,000, and occupational dose of only about 1 man-rem.
}
| |
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14.3.3.2 SAFSTOR

For most of the laboratories at an R&D facility, this is the decommissioning
alternative most likely to be employed. Except for 3H and "C, the isotopes
used at such a facility have short half-lives and a wait c' a few days to a few
months will allow the radioactivity to decay so that no further cleaning or
dismantling is necessary. SAFSTOR assumes either that a laboratory can be left
unoccupied for a time or that a survey indicates that the kinds and/or levels
of radiation will permit people to work safely in the laboratory. The total
cost of decommissioning will be that for extensive surveys to monitor decay of
the radioactivity. This option will not apply to laboratories with long-lived
isotope contamination. For a laboratory that has handled only 3H or HC, DECON |
Is probably the more viable alternative since these isotopes will not decay for f

many years. If several isotopes have been used in this same facility, it may ;

be desirable to let the short-lived ones decay before <tecontaminating. j
Personnel exposure Jnder this option will be negligible,

t

14.3.4 Decommissioning Alternatives for Processors of Radioactive Ore (
,

The milling of nonradioactive metals by Kawecki Berylco Industries from ores |
containing uranium and thorium may contaminate the handling or milling equip- ;

ment where the materials are retained by machinery. A simple cleanup and a
survey are the only decommissioning actions required. As the materials are
processed, most of the uranium and thorium remain with the sludge from the
initial extraction, and the following decommissioning alternatives are con- L

sidered for the sludges: removal (DECON), and neutralization and stabilization ,

for long-term care.

14.3.4.1 Removal (DECON)

A potential decommissioning alternative is removal of the sludge from the milling |
site and disposal of it at a low-level waste burial ground. The effectiveness |
of this action could be enhanced by mixing lime into the sludge to neutralize ;
any acid in it before depositing it where it might be contacted by water. Draw- i
backs tu this option are the great amount of material that must be handled for '

the sake of a relatively small amount of radioactivity and the long distances
that the material must be transported. Costs to transport and dispose of the
sludge at a low-level waste burial ground 500 miles away, assuming that there
are 90 million pounds of sludge, will be approximately 33 million in 1986
dollars (Table 14.3-2). The costs for transporting and burial are the major
costs of disposal.

Radiation exposure to workers handling this sludge will be ve y similar to that I

of people working with uranium mill tailings piles. Radiation levels are 0.5 |
to 1.0 mrem per hour. Wearing respirators will reduce any problems from inhala-
tion of particulates and leave only 222Rn as a concern. Radon levels at the
sludge site are also similar to levels at a tailings pile. Exposures and dose
estimates to the workers and public are shown in Table 14.3-2.

This sludge could be disposed of in a local landfill if it did not exceed an
acceptable residuni radioactivity dose limit, which hat, yet to be determined.

Decontamination of the sludge by chemical removal of the uranium and thorium
seems an attractive alternative, especially if the extraction costs are low

14-14
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enough that sale of the recovered uranium would return a profit or at least
reduce the net cost of disposal. Previous milling practices may have affected4

,

the chemical nature of the uranium and thorium so that conventional milling
methods will be ineffective. Any extraction process would have to remove !g

thorium as well as uranium to make the sludge acceptable at a landfill. '

| 14.3.4.2 Neutralization and Stabilization i

|
-

1 This alternative is similar to preparation for safe storage and is followed by
i long-term care. The steps to accomplish this are to remove the roof, cover the .

l pile with lime to neutralize residual acid, cover the entire structure with '

i)
backfill, add a clay cap, cover with topsoil, and plant vegetation. The L

requirements for the kind and depth of cover will be similar to that for uranium |
tailings piles. However, while uranium mills and their tailings piles are !

generally located in the semi-arid western part of the U.S., the ore processing'

plants an 1 Rely to be found in areas where humidity and rainfall are much
'

< ,

higher and the water table shallower. This will likely increase the need for
protection anainst erosion, but vegetation to stabilize the surface will also

! growbetterYnthismoisterclimate. This alternative may not be viable over a
j long term and would have to be considered on a case-by-case basis. Cost and [

q radiation dose estimates for this alternative are shown in Table 14.3-2. |

14.4 Environmental Consequences
,

There are other possible environmental consequences from decommissioning these !<

l kinds of facilities that cannot be reasonably discussed on a generic basis but !

; have to be assessed for individual facilities. These include the effects on a t
J local work force and on a local economy. The greatest impacts of this type i

will have occurred when the operations ceased and the effects of decommissioning I
will be minor by comparison. I

!

The greatest terrestrial disturbance will come from decommissioning an ore !
processing facility, because of the large quantity of material involved. The i
alternative of stabilizing the tailings will require a large amount of earthen i

; fill, the obtaining of which will necessitate digging up anothi.r area. Both ;
; the stabilized site and the borrow area will likely require reclamation and ;

| monitoring to prevent problems with erosion and surface water sedimentat. ion. j
1 Of great concern with these facilities will be potential chemical toxicity from

;
j the processing chemicals and mebilized heavy metals in the tailings. j

j Both occupational and pubiic exposure to radioactivity will be small for decom-
: missioning a single facility. Although there are a large number of facilities,

;

i the potential dose from decommissioning all of the facilities is still expected |'

to be relatively small. I

j 14.5 Comparison of Decommissioning Alternatives
|

A comparison of decommissioning alternatives is highly specific for each kind !

] of non-fuel-cycle facility. For most of the facilities that come under this I
J designation, a removal of inventory will eliminate nearly all of the possibility |'

of radiation exposure. The facilities discussed here are the.,se that are |

! perceived to have the greatest need for decommissioning action.

| |
4 ,

3
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' The most likely alternative for decommissioning most non-fuel-cycle facilities
is DECON. In these facilities, radioactive contamination is low. Therefore,
cleanup is not difficult. In some facilities, or parts of facilities where
only short-lived isotopes have been used, delaying decontamination for a few
weeks or months (SAFSTOR) may. allow all the radioactivity to decay and eliminate
the need for actual decontamination operations leaving only a final survey to
be done. Facilities where chemicals and pharmaceuticals hav been formulated
will require extensive cleaning of the inside building surfaces after the equip- |

| ment has been removed. ENTOMB is not a practical decommissioning alternative '

; for any of the kinds of facilities discussed here. I

Stabilization with long-term care may be a viable alternative for disposal of
radioactive tailings from an ore processin(I facility. These tailings are similar

j to uranium mill tailings and should be sub,ect to the same requirements for
: stabilizing in place in comparable settings. The disposition of radioactive
] ore tailings (other than stabilization) has limited possibilities. Removal of
: the tailings to a low-level waste burial ground wil1 be expensive but is feasible.
! Reprocessing to remove the radioactive elements from the sludge lacks
i practicality, mainly because the volumes and rates of production are not 1
| attractive to commercial processors. ;
;

{ Although there are thousands of non-fuel-cycle nuclear facilities and the ref-
t erence facilities discussed here have significant costs and impacts, the overall
1 impact of decommissioning non-fuel-cycle facilities is small. The reference
i facilities represent only the very few existing facilities which have significant

impact while the large majority of the remaining facilities have impacts which
! are small or nonexistent. For example, approximately half of all the licensees
; are users of sealed sources and the environmental impacts of decommissioning
) these facilities are negligible. Also, most medical licensees (about 35% of i

all licensees) are for use of short-lived isotopes (and sealed sources), and ji

the environmental impacts of these decommissionings would in most cases be very ia

smal'. Hence, because most facilities have small environmental impacts due to
decounissioning, the cumulative impact of decommissioning all of them is not,

significant.a

I ;

! |
1 .

I )
!
I

|

i

!

i

i

i
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15 NRC POLICY CONSIDERATIONS

At the end of the useful life of a licensed nuclear facility, the facility must

be decommissioned. For such a facility, removal of the radioactivity to levels
which permit unrestricted use of the facility (including the site) through
decommissioning is necessary for full license termination. Present policy and
regulatory guidance which addresses nuclear facility decommissioning is not
specific enough to adequately assure that this desired objective is accomplished

;

; in a manner consistent with protection of the public health and safety. The
1 and considering amending; NRC has been reevaluating its decommissioning policy

its regulations to provide more specific requirements relating to the decommis-
sioning of nuclear facilities. On February 11, 1985, the Commission published
a Notice of Proposed Rulemaking on Decommissioning Criteria for Nuclear
Facilities.2 Addressed in this notice and the proposed rulemaking are reactors"

and associated fuel cycle facilities, and non-fuel-cycle facilities. Excluded'

from specific consideration in this plan and rulemaking are: (1) low-level.

waster burial facilities, which are separately addressed in regulations in
10 CFR Part 61; (2) Uranium mill and mill tailings, for which a Final EIS3 is
currently availabie and amended regulations have been promulgated; (3) High-

q 1evel waste repositories, which will be covered in separate rulemaking;
J (4) Uranium mines and currently exi, ting government owned enrichment plants,
; which are not under NRC jurisdiction.
"

As part of the decommissioning policy reevaluation and development of a series
1 of NUREG reports (4-26), reports by Battelle Northwest Laboratory, Oak Ridge
| National Laboratory, other contractors, and by NRC staff have been developed,
j These reports are intended to serve as an informatioa base for the development

of decommissioning regulatory activities and contain information on technology,1

i safety, and costs of decommissioning, on radiation termination surveys, and on
financial assurance for decommissioning. In relation to such regulatory activ-d

) ities, an attempt has been m: * to maintain a dialogue with the public during
development of rulemaking. acluded public meetings, issuance of a draft' *

,

; environmental impact statemt. . public comment, and issuance of proposed rules ;

| for public comment. Based on we above information base and on consideration |
of the regulatory role NRC must provide in protecting public health and safety, <

j the following conclusions appear evident:

(1) The technology for decommissioning nuclear facilities is wel! in hand and, i

while technical improvements in decommissioning techniques are to be ex-
pected, decommissioning at the present time can be performed safely and at
reasonable cost. Radiation dose to the public due to decommissioning
activities shot'Id be very small and be primarily due to transportation of
decommissio * p waste to waste burial facilities. Radiation dose to decom-

i missioning 5 should be a small fraction of their exposure experienced
over the ops ig lifetime of the facility and usually be well within the-

| occupational exeosure limits imposed by regulatory requirements. Decommis-
J sioning costs ire reasonable and are, at least for the larger facilities
| such as reactors, a small fraction of the present worth commissioning costs
i (i.e., less than 10%).
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(2) Decommissioning of nuclear facilities is not an imminent health and safety
problem. However, planning for decommissioning as an integral activity
prior to commissioning as well as during facility life, is a critical item
that can have an impact on health and safety as well as cost, issential
to such planning activity is reasonable assurance that funds will be
available for performing required decommissioning activities at cessation
of facility operation and of the facilitation of decommissioning, the
decommissioning alternative to be used, as well as consideration of accept-
able residual radioactivity levels for unrestricted use of the facility.

! (3) Decommissioning of a nuclear facility generally has a positive environ-
mental impact. At the end of facility life, termination of a nuclear
license is a required objective. Such termination requires decontaminc-
tion of the facility such that the level of residual radioactivity
remaining in the facility or on the site is low enough to allow,

unrestricted use of the facility and site. Commitment of resources,'

compared to operational aspects, is generally small.
i

j The major environmental impact of decommissioning is the commitment oi' small
j amounts of land for waste burial in exchange for reuse of the facility and site

for other nuclear or nonnuclear purposes. Since in many instances, such as at, ,

a reactor facility, the land has valuable resource capability, return of this
land to the commercial or public sector is highly desirable. In decommission-,

ing of nuclear facilities, the objective of NRC regulatory policy is to ensure"

that for the commercial sector, proper and explicit procedures are followed in
major key areas to mitigate any potential for adverse impact on public health
and safety or on the environment,

j In the following sections, major recommended regulatory positions are described
with respect to decommissioning alternatives, planning, financial assurance,3

and residual radioactivity. In the final section, the manner in which such
,|

'

recommendations are to be explicitly incorporated into the regulatory process3

i is discussed. A summary of the estimated radiation dosas from decommissioning i

|l
and costs of decommissioning for the facilities covered in this EIS is found in I

Tables 15.0-1 and 15.0-2
,

i
l

j 15.1 Major Regulatory particulars |

15.1.1 Decommissioning Alternatives
<

Decommissioning means to remove a facility safely from service and to reduce ij residual radioactivity to a level that permits release of the property for '

) unrestricted use and termination of the license. This can be accomplished by
| decontamination ard dismantling the facility for unrestricted use soon after
t cessation of operations. Alternatively, in certain situations for certain

facilities, where the potential exists for occupational exposure and waste
volume reduction (resulting from radioactive decay), or where therr. is an
inability to dispose ol waste because of lack of capacity, or for other site-
specific factors which may affect health and safety, safe storage or entombment

i may be feasible.
! !
! Categorization of decommissioning alternatives is broken into three major clas-

sifications which are referred to in this EIS by the pseudoacronyms DECON, SAFSTOR,
| and ENTOMB. These terms have been used to 61scuss potential decommissioning
i ,

15-2

i



i,

!

!

! !
t

Table 15.0.1 Summary of Estimated Radiation Doses from Occommissioning !

Nuclear Fuel Cycle Facilities (in man-rem)

!
-

I t

SAFSTOR |
DECOM EMB10 Years 30 Years 100 Years ;

1 Occupational Exposure / Facility (a) ;

920(#*h,,025(di Pressurized Water Reactor (PWR) 1,183(b) 652 329 304 ;

1,624 1,753Boiling Water Reactor 1,955 931 442 320-

' Fuel Reprocessing Plant 532 453 333 179 175
Small Mixed o ide Plant 76 165 307 (e) 10x
UFe Ct.nversion Plant 1 1 1 1 (e) ,

i Uranium Fuel Fabrication Plant 18.6 30 62 (e) (e) i

j Non-Fuel-Cycle Facility 72 77 87 122
900(c)15,1,000(d)

|

f

: Independent Spent Fuel Storage 1,091 621 318 295
| Installation (ISFSI) :

Multiple Reactor 72 77 87 122 15 !
,

Public Exposure / Facility (a)

h),7h)Pressurized Water Reactor (PWR) 21(b) 7 3 2
; Boiling Water Reactor 10 5 2 2 5 ,

' Fuel Reprocessing Plant 19 15 10 4 3
i Small Mixed Oxide Plant 4 4 4 4 1

! UF Conversion Plant 0(I) 0 0 0 (e)g
Uranium Fuel Fabrication Plant 1 1 1 (e)

0(c)(e)Cd)
I

| Non-Fuel-Cycle Facility 0 0 0 0 ,O {
i fndependent Spent Fuel Storage 0 0 0 0 0 ;

Znsta11ation(ISFSI) |
| Multiple Reactor 0 0 0 0 0 t

1.

(a) Data in this table calculated for the reference facilities as defined in the specific
(b)EIS section for that facility. |Includes does due to transportation of wastes, i

(c)dith reactor internals included. '

(d)With reactor internals removed.
(')Not calculated.

| (I)Means neligible dose.
3

> ,

i i
i !

! !
ii

| |

! !

! |
\ \
t

-

A
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Table 15.0.2 Summary of Estimated Costs for Decomissioning Nuclear Fuel
Cycle Facilities (in Millions - based on 1986 Dollars)(a)

SAFSTOR

DECON 10 Years 30 Years 100 Years
:

Facility (N

Pressurized Water Reactor (PWR) 103.5 97.7 100.5 80.3 70.5(d) 60.2(c)
*

Boiling Water Reactor (BWR) 131.8 128.3 131.4 106.1 97.0(d),84.7U)
,

Fuel Processing Plant 169.0 181.0 187.0 205.0 (e) (e)
Small Mixed 0xide Plant 13.9 27.6 47.3 (e) 4.9
UFs Conversion Plant 12.1 15.1 17.6 26.4 (e) ;,

j Uranium Fuel Fabrication Plant 8.8 15.3 24.7 (e) (c) ;

(a) Costs for specific facilities are based on References 1 through 8. Table includes
costs for equipment, supplies, power, materials, waste, idbor and services plus a
25% contingency factor. Costs do not include cost for demolition of nonradioactive
structures.

(b) Data in this table calculated for the reference facilities as cefined in the
-

'

specific EIS section for that facility. |(c)With reactor internals included.
(d)With reactor internals removed.
(')Not calculated.'

!
,

- !

l i

l

l |

:
>
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alternatives in the nuclear facility studies presented in this report. Briefly, r

lthey have the following meanings:

DECON is the alternative in which the equipment, structures and portions of a
facility and site containing radioactive contaminants are removed or decontamin-
ated to a level that permits the property to be released for unrestricted use
shortly after cessation of facility operations.

j
,

5AFSTOR is the alternative in which the nuclear facility is placed (preparation ,

for safe storage) and maintained (cafe storage) in such condition that the
nuclear facility can be safely stored and subsequently decontaminated to levels
which permit release of the facility for unrestricted use (deferred decontamina- !

; tion). Depending on the radioactivity level at the end of the safe storage
period, decontamination at the final stage may consist of only a radiation ii

j survey to verify that the radioactive con ',ituents have decayed to an appropriate
| unrestricted access level. |

ENT0MB is the alternative where at the end of facility life the equipment con-
taining radioactive contaminants is encased in a structurally long-lived mate- t

,

rial, such as concrete; the entombed structure is appropriately maintained and I
j

continued surveillance is carried out until the entombed radioactive contamina- ,

tion decays to a level permitting release of the facility for unrestricted use. ;
;

j Based on an analysis of the technical data base, (4-26) decommissioning car !

be accomplished safely and at reasonable cost shortly after cessation of facil- '

ity operation. DECON has certain benefits in that it would prepare the property ;
for unrestricted use in a much shorter time period than SAFSTOR or ENTOMB with j

acceptable effects on occupational and public health and safety. Completing ;

decommissioning and releasing the property for unrestricted use eliminated the
potential problems that may result from an increasing number of sites con-
taminates with radioactive material, as well as eliminating potential health,
safety, regulatory, and economic problems associated with maintaining the !;

nuclear facility. The use of DECON assumes the availability of capacity to ;
handle waste requiring disposal. The Federal and State governments have activ- |
ities underway to assure that there will be this capacity.

4

! Delay in the completion of decommissioning, as in the case of SAFSTOR or ENTOMB,
.

would be acceptable primarily for reasons for occupational health and safety, |
l since it is recognized that with delay there will be reduction in occupational

dose and radioactive waste volume for some nuclear facilities due to radioactive i

! decay. In addition, SAFSTOR may have some advantage where there are other i

operational nuclear facilities at the same site, and may also become necessary i
'

in other cases if there is a shortage of radioactive waste disposal space off- |<

site. The appropriate delay will depend on the type of facility and the con- I
3

taminant isotopes involved. One of the difficulties with ENTOMB for any complex !
'

! structure such as a reactor is thht the radioactive materials remaining in the
! entombed structure would need to be characterized well enough to be sure that f
| they will have decayed to acceptable levels at the end of the surveillance j

j period. If this cannot be done adequately, deferred decontamination would |
become necessary, which could make ENT0MB more difficult and costly than DECON |

d

1 and SAFSTOR. ;

The issue of timing concerns what amount of time would he appropriate to allow f
j for completion of decorwissioning including the entire period between final !

l !
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shutdown and license termination. The primary consideration is the decay of
radioactivity which may result in reductions in occupational exposure and waste
needing disposal. Facilities differ regarding the particular radionuclides
most critical to decommissioning. For light water power reactors Co-60, with a
half-life of 5.3 years, is the nuclide that has the most effect on decontamina-
tion efforts and is referred to as the critical / abundant nuclide. Other
isotopes that can affect decommissioning efforts are Cs-137 (30 year half-life)
and the long-lived isotopes Nb-94 and Ni-59.

As discussed above, a review of the technical data shows that, for DECON, occu- (pational exposure can be kept reasonable. For example, studies indicate that
occupational doses from decommissioning light water power reactors would be
about 300 man-rem per year (1200-1900 man-rem over 6 years for large reactors).
This is generally less than current annual doses at operating rentors. SAFSTOR ;

will result in reduced occupational dose and amount of radioactively contamin- i

ated waste. Based on the half-life of the critical / abundant nuclide, the
'

reduction of occupational doses beyond about 30 years would be marginally signif-;

icant although a significant volume reduction in contaminated waste would result
i

from 60 years in safe storage. It appears that DECON or SAFSTOR up to 60 years !

are reasonable options for decommissioning light water power reactors. Generally :for reactors, the overall impact of either of these alternatives is similar,
with the lower occupational dose and wastes with SAFSTOR compensating for the
costs and uncertainties of controlling the site for a long period. The choice;

of alternative in individual cases will depend on a number of factors specifici

! to the particular reactor, site, and time of decommissioning, for example, a
,

1 longer SAFSTOR period hay be acceptable if the safety of an adjacent reactor ;

might be affected by dismantlement procedures or if there is an inability to '

! dispose of waste due to lack of disposal capacity.

With regard to the ENTOMB alternative, long-lived activation products contained i
;

) in reactor internals, such as Nb-94 (20,000 years half-life) and Ni-59
| (80,000 years half-life), would probably preclude the use of ENTOMB for power :
; reactors unless reactor internals were removed. If reactor internals are |

| removed, some method would have to be provided to demonstrate that the entombed |-

radioactivity will decay to levels permitting release of the property for
unrestricted use within about 100 years, which, as noted above, would be

'

! difficult.
1

j For research and test reactors and ISFSIs, occupational doses would be much
j less significant and much easier to manage than for power reactors. Thus,

DECON is considered the most reasonable option. SAFSTOR could be justified in4

! some cases. ENTOMB is not expected to be viable for ISFSIs and is also
i unlikely to be a reasonable option for non power reactors as the cost would not
; bejustified.
<

4 For materials facilities associated with licenses under Parts 30, 40, and 70,
} occupational doses are also quite low in most cases, and DECON the most likely
j option. SAFSTOR is possibit for short-lived materials, but any extended delay
1 would rarely be justifiable. For these reasons the amendments to Parts 30, 40,
i and 70 do not mention alternatives or have special requirements for extended
1 delays. If af ter disposing of inventory and some preliminary decontamination,
; contamination from relatively short-lived materials is reported, the Commission

will determine whether allowing a period for decay is an appropriate means of>

) completing decommissioning. It is expected however, that for most licenses
t

!
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under these parts it will be practical to complete decontamination to levels
suitable for unrestricted release poior to reporting levels of residual radio-
activity to the Commission. A survey must be carried out and reported on
promptly af ter the end of operations and prior to the expiration of the license.

I

| 15.1.2 Planning
)

15.1.2.1. Preliminary Planning i,

I |
4 Planning for decommissioning is a critical item for ensuring that the decommis-

sioning activities can be accomplished in a safe and timely manner. Develop-
,

1 ment of detailed plans at the application stage is not possible because many
4 f actors (e.g. , technology, regulatory requirements, economics) will change

before the license period ends. Thus, most of the planning for the actual
decommissioning will occur near final shutdown. However, a certain amount of

j preliminary planning should be done at the application stage. .

The availability of adequate funds is important in assuring that decommissioning i
'

will be carried out in a safe and timely manner. There are also aspects of
,

; design and operations that could affect decommissioning in terms of improved *

; health and safety and reduced radioactive waste such as ready access to major
,' contaminated equipment. j

! Information on decommissioning funding provisions, described in section 15.1.3
! must be submitted with an application for an operating license for a production

or utilization fr.!11ty. An application for an independent spent fuel storage,

installation vill also include funding provisions. In the case of existingd

Part 50 licensees, information on funding provisions would need to be submitted i
within a reasonable time period following the effective date of this rule. '<

! This information should include the method of assuring funds for decommission- !
i ing and an indication of the amount being set aside. Provisicn should be made ;

to adjust cost levels and associated funding levels over the life of the faci- t
-

lity. In particular, Part 50 licensees must submit 5 years prior to the pro- |
'

f jected end of the operation an up-to-date cost estimate on which to base
l financial assurance. In this manner, it is expected that the amounts being !I assured by the funding method will reach a level at the end of life which is !

approximately equal to the actual costs of decommissioning. In particular, thei t

j cost estimate submitted at 5 years prior to end of operation would be based on i
j a current assessment of major factors that could affect decommissinning costs. iThe requirement is intended to assure that Part 50 licensees shall consider

i
! relevant, up-to-date information which could be important to adequate planning '

j and funding for decommissioning well before decommissioning actually begins.

For most facilities associated with licenses under Parts 30, 40, and 70,
i decommissioning is much less involved, and has much less impact than the
i decommissioning of a reactor, for example. However, for larger facilities,
! deconmissioning funding provisions similar to those for react. ors are necessary,
I althoigh for most materials facilities with small decommissioning costs ,2

] submit *.al of information is not necessary.

| The stut 15 performed as part of the policy reevaluation have shown that faci-
1 litation of decommissioning in the design of a facility or during its operation
j can be beneficial in reducing operational exposures and waste volumes requiring
; disposal at the tin.e of decommissior.ing. In addition, facilitation can improve
1

!
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financial assurance by keeping actual costs of decommissioning in line with the
estimated costs on which the levels of financial assurance are based. The;

I effects of operational procedures on decommissioning should be considered by
licensees as part of their program to maintain radiation exposures and effluents |.

"as low as is reasonably achievable" in existing 10 CFR Part 20. The facilita-
a

! tion of decommissioning in the design of facilities can be considered under the
general standard for issuance of license that equipment and facilities be ade-'

,

j quate to protect the health and safety of the public contained in SS 30.33(a)(2), 1

40.32(c), 50.40(a), 70.23(a)(3), and 72.76. Suggestions for facilitation are i
;

! presented in the PNL studies and in a preliminary study on facilitation of
g reactor decommissioning.

In particular, experience has shown that an important aspect of operation is
the maintenat * of adequate information on the design and current condition of(j the facility L 1 site, so that decommissioning can be carefully planned and
carried out. Records of relevant operational information helpful in facili-a

| tating decommissioning must be kept by all reactor and materials licensees.
1 Plans should be developed to collect, maintain, and recall records and archive
i files which include as-built and as-revised drawings and specifications and
j operational occurrences which could significantly affect decommissioning so
{ that important information is kept until termination of license and that it be i

! readily accessible when needed. I

1

15.1.2.2 Final Planningd

i Final decommissioning planning will involve greater technical detail than pre- |
1 liminary planning. Decommissioning plans should be submitted in a timely way j
j for review and approval prior to the initiation of any major decommissioning
1 activity to avoid delay of decommissioning after facility shutdcan. For a power !
| reactor, review and approval could take up to a year. Decommissioning plans ;

must address the following:

3 (1) Decommissioning alternative - A description of the alternative to be used !

j for decommissioning must be presented. Plans for processing and disposing )
q of radioactive waste must also be described. Plans must assess the avail- '

ability of waste disposal facilities. If waste disposal space is unavail-q

j able, then plans must address use of available temporary above ground waste
J storage or other method. Depending on a variety of circumstances, tempor-
| ary above ground waste storage may be accomplished offsite or onsite and
; may require NRC review and approval,
i

: (2) Technical and environmental plans - Controls and limits on procedures and
! equipment to ensure occupational and public safety and to protect the
! environment during decommissioning must be proposed by the licensee.

(3) A plan for a final radiation survey must also be presented to ensure that
remaining residual radinctivity is within levels permitted for releasing
the property for unrestricted use. Although the SAFSTOR or ENTOMB alter-
natives may have been selected, which would require a complete termination

! survey at some future time, unrestricted access to portions of the property
may be desirable prior to full decommissioning. A separate termination
survey would be necessary for these areas.

i
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) (4) An updated cost estimate must be included along with a plan to ensure that !
' adequate decommissioning funds are available to carry out decommissioning

operations.
,

| (5) Quality assurance and safeguards - As appropriate for a particular facility, f
! quality assurance and safeguards provisions during decommissioning must be |

j addressed,

The NRC's evaluation of the information submitted in the decommissioning plan I
,

i and the licensee's subsequent conduct of decommissioning activities can be based I
j on existing regulations applicable to reactors and other facilities undergoing !
1 decommissioning. These regulations include 10 CFR Parts 20, 50, 61, 70, 71 and |
| 73. For example, 10 CFR Part 20 contains standards for protection against
j radiation and is applicable to all licensees during operation as well as

|
decommissioning. !

| f15.1.3 Financial Assurance

| The primary objective of the NRC with respect to decommissioning is to protect !
the health and safety of the public. An important aspect of this objective is !a

| that there is reasonable assurance that, at the time of terit'natior, of facility I

; operations, adequate funds are available to decommission the facility in a safe ,

'

and timely manner resulting in its release for unrestricted use and that lack
| of funds does not result in delays in decommissioning that may cause potential !
i health and safety problems for the public. The need to provide this assurance i
1 arises from the fact that there are uncertainties concerning the availability :

) of funds at the time of decommissioning. The nuclear facility licensee has the '

J responsibility for completing decommissioning in a manner which protects public I

health and safety. Satisfaction of this objective requires that the licensee j
provide reasonable assurance that adequate funds for performing decommissioning |

.| will be available at cessation of facility operation. !

! l

j In providing reasonable assurance that funds will be available for decommission-
1 ing, there are several possible financing mechanisms which are available to
! applicants and licensees. The wide diversity in different types of nuclear
j facilities necessitates that the NRC allow latitude in the implementation of
j these financing mechanisms. In analyzing funding methods, the NRC has developed
j the following major classification of funding alternatives,

(1) Prepayment - The deposit prior to the start of operation into an account l,

1 segregated from licensee assets and outside the licensee's administrative |

| control of cash and liquid assets such that the amount of funds would be
|sufficient to pay decommissioning costs. Prepayment could be in the form ;

of a trust, escrow account, government fund, certificate of deposit, or
deposit of government securities.

; (2) Surety bonds, letters of credit, lines of credit, insurance, or other
guarantee methods - These mechanisms guarantee that the decommissioning'

| costs will be paid should the licensee default. The licensee still must
provide funding for decommissioning through some other method. It appears,

' questionable that surety methods of the size nece.sary and for the time
involved with power reactors will be available. However, they appear to
be available for facilities that involve smaller costs and periods. The

j contractual arrangement guaranteeing the surety methods, insurance, or

i
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guarantee must include provisions for insuring that these methods will in
fact result in funds being available for decommissioning. It should be'

I kept in mind that sureties would only be called if at the time of cessation
| of facility operation or impending surety loss, licensee decommissioning
|

funds were inadequate or unavailable.

(3) External Sinking Funds - A fund established and maintained by setting funds
aside periodically in an account segregated from licensee assets and outside
the licensee's administrative control in which the total amount of funds'

would be sufficient to pay decommissioning costs at the time termination
of operation is expected. An external sinking fund could be in the form
of a trust, escrow account, government fund, certificate of deposit, or
deposit of government securities. The weakness of the sinking fund -

'approach is that in the event of premature closure of a facility the decom-
missioning fund would be insufficient. Therefore, the sinking fund would ;

have to be supplemented by insurance or surety bonds, or letters or lines
of credit mechanisms of item (2), t

(4) Internal Reserve or Unsegregated Sinking Fund - A fund established and
maintained by the periodic deposit or crediting of a prescribed amount
into an account or reserve which is not segregated from licensee assets !
and is within the licensee's administrative control in which the total (
amount of the periodic deposits or funds reserved plus accumulated earn- .

ings would be sufficient to pay for decommissioning at the time termina- !
tion of operation is expected. f

In this mechanism, the funds are not segregated from the utility's assets,
rather they may be invested in utility assets and at the end of the faci-
lity life, internal funds are used to pay for decommissioning by, for
example, issuance of bonds against licensee assets and the funds raised
are used to pay for decommissioning. An internal reserve may also be in
the form of an internal sinking fund which is similar to an external sink- !

ing fund except that the fund is held and invested by the licensee. Such l

a mechanism is generally considered to be less expensive in terms of net ;

present value then the options listed above, although, as discussed in ;

Section 2.6, whichever funding mechanism is used should not have a signi-i

ficant impact on the revenue requirements. The problem wit ~n the internal
!

or unsegregated funding method is the lesser level of assurance that funds
will be available to pay for decommissioning thn the other mechanisms.
Because this method depends on financing internal to the licensee, and
therefore is vulnerable to events that undermine the financial solvency of
a utility.

The NRC has considered the use of all of these methods (16-18, 20), and in j
particular internal reserve in several documents and has reviewed public
comments on the proposed rulet and the draft CEIS. Based on these docu- l
ments and on the discussion presented in more detail in Section 2.6.2 of |
this EIS, using a standard of providing reasonable assurance that suffi- '

I
cient funds are available for decommissioninq, licensees may use the
methods listed as (1) to (3) above singly or in combination. For electric
utility licenses, because of their less vulnerable financial status as
discussed in Section 2.6.2, the external sinking fund method of financir,
(3) would not require any additional assurance mechanism such as insurancei

or security bonds.
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' As discussed in 15.1.2.1, information on funding assurance provisions .

'

j must be submitted by an applicant prior to licensing the facility. This
| information must include the method of assuring funds for decommissioning ;

an6 an indication of the amount being set aside. To minimize f

administrative effort while still maintaining reasonable assurance of f
'

funds for certain facilities, the financial provisions may be based on an i

amount which is at least equal to amounts prescribed in the amended NRC
regulations. These amounts vary for the different facilities covered by ;

the regulations. Provisions should also include means for adjusting cost r

levels and associated funding levels over the life of the facility. i

; 15.1.4 Residual Radioactivity Levels for Unrestricted Use of a Facility [
3

i Decommissioning, requires reduction of the radioactivity remaining in the facility r

; to residual levels that permit release of the facility for unrestricted use and i

j NRC license termination. .

.

<

j The Commission is participating in an EPA organized interagency working group I
1 which is developing Federal guidance on acceptable residual radioactivity for I

. unrestricted use. Proposed Federal guidance is anticipated to be published by !
] EPA. NRC is planning to implement this guidance through rulemaking as soon as i

possible. The selection of an acceptable level is outside the scope of rule- ,

i making supported by this EIS, Currently, criteria for residual contamination |
1 levels do exist and research and test reactors are being decom,nissicaed using i
1 present gaidance contained in Regulatory Guide 1.86 for surface contamination !

plus case-by-case considerations for direct radiation. As an example, NRC pro- !
-

vided such criteria in letters to Stanford University, dated 3/17/81 and 4/21/82
: providing "Radiation criteria for release of the dismantled Stanford Research <

- Reactor to unrestricted access." The cost estimate for decommissioning can be !
f based on current criteria and guidance regarding residual radioactivity levels |

! for unrestricted use, As discussed in Section 2.5 of this EIS, the information i

i in the studies by Battelle Northwest Laboratory and Oak Ridge National ;

i laboratory on decommissioning have indicated that in any reasonable range of
'

residual radioactivity limits, the cost of decommissioning is relatively insen-
sitive to the radioactivity level and use of cost data based on current criteria !
should provide a reasonable estimate. |

!

1 Even in situations where the residual radioactivity level might have an effect I
l on decommissioning cost by use of update provision in the rulemaking, it is [
] expected that the decomrrissioning fund available at the end of facility life !

i wil' approximate closely the actual cost of decommissioning. |
1

'

15.1.5 Environmental Impact Statement !
a i

'Generally, the major environmental impact from decomissioning, especially for
power reactors, occurs at commissioning, where the decision to operate the

! reactor is made. Provided the provisions of this rule are in place and based !

on the conclusion of Chapters 4 and 5 regarding impacts from reactor decommis- !
'

sioning alternatives, it is not expected that any significant environmental .

,

I
1 impacts will result from the choice of alternatives. Therefore current 10 CFR
' Part 51 needs to be amended to delete the mandatory EIS requirement for decom-
]

missioning of power reactors. An EIS may still be required but this should be
j based on site specific factors. Therefore a licensee should submit a supple-

mental environmental report and safety analysis and based on these submittals,i
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the NRC should consider issuance of a negative declaration of impact, which is !,

j expected to be reasonable for most situations.

It is imperative that these decommissioning rule amendments in 10 CFR Parts 30
1 40,50,51,70and72beissuedatthistimebecauseitisimportanttoestab1Ish
,

financial assurance provisions, as well as other decommissioning planning pro-
vision, as soon as possible so that funds will be available to carry out decom-

,

missioning in a manner which protects public health and safety. Based on this |
need for the decomrrissioning rule and provisions currently existing and those i

'

I contained in the rule amendments, the Commission believes that the rule can and '

should be issued now.
I

15.2 Regulations i

As discussed in Section 15.1, consideration must be given to decommissioning of
a facility during the design, construction and operating stages of a nuclear
facility lifetime. Regulations which have relevance for decommissioning
planning and accomplishment are contained in Title 10 of the Code of Federal '

Regulations (.0 CFR), Parts.

! Part No. Title

30 Rules of General Applicability to Domestic Licensing of
Byproduct Material

] 40 Domestit Licensing of Source Material
i ,

50 Domestic Licensing of Production and Utilization Facilities !,

,

51 Environmental Protection Regulations for Domestic Licensing |
and Related Regulatory Functions |

j 70 Domestic Licensing of Special Nuclear Material
1

. 72 Licensing Requirements for the Storage of Spent Fuel in I

i an Independent Spent Fuel Storage Installation (ISFSI)

|i Many of the regulatory requirements contained in the aforementioned regulations
do not contain the explicit consideration of necessary decommissioning require-

f ments discussed in this section (although many of the explicit decommissioning
requirements have been required as a condition of NRC licensing in case-by-case
instances). Development of a separate regulation which specifically addresses
decommissioning was considered. However, such a separate regulation would be i

,

i cumbersome because it would need to contain many of the requirements already i
! presented in 10 CFR Parts 30, 40, 50, 51, 70, and 72. Since decommissioning |

) requirements are an integral consideration in nuclear facility licensing and
j operation, it is appropriate in terms of simplicity, efficiency and reduction
j of regulatory burden, to amend the pertinent parts of the existing regulations
; to explicitly include appropriate decommissioning requirements.
!
!
4

!
l

)
i
i 15-12
i

i



:

I

J

REFERENCES *

1. Plan for Reevaluation of NRC Policy on Decommissioning of Nuclear
Facilities, NUR[G-0436, Revision 1, U.S. Nuclear Regulatory Commission.
December 1978, and Supplement 1, July 1980, and Supplement 2, March 1981.

2. 50 FR 5600. Noruary 11, 1985.
,

i 3. , Final Generic Environmental Impact Statement on Uranium Orilling, NUREG-0706,
! /ols. 1-3, U.S. Nuclear Regulatory Commission, September 1980.

>

l 4. R. I. Smith, G. J. Konzek, and W. E. Kennedy, Jr. , Technology, Safety, !
l and Costs of Decommissioning a Reference Pressurized Water Reactor !

Power Station NUREG/CR-0130, Prepared by Pacific Northwest Laboratory ;

for the U.S. Nuclear Regulatory Commission, June 1978, Addendum 1
August 1979, Addendum 2, July 1983, and Addendum 3, September 1984.

5. H. D. Oak, et al.. Technology, Safety, and Costs of Decommissioning a
Reference Boiling Water Reactor Power Station, NUREG/CR-0672, Prepared by
Pacific Northwest Laboratory for the U.S. Nuclear Regulatory Commission,
June 1980, Addendum 1 July 1983, and Addendum 2, September 1984.;

6. G. J. Konzek, T2thnology, Safety, and Costs of Decommissioning Reference
Nuclear Research and Test Reactors, k'JREG/CR-1756 Vols. I and 2, Pacific
Northwest Laboratory for the U.S. Nuclear Regulatory Commission,
February 1982, and Addendum, July 1983.

7. Norm G. Wittenbrock, et al., h er.nology, Safety, ar.d Costs of Decommis- ;
,

sioning Light Water Reactors E a Multipic Reactor Station, NUREG/CR-1755,i

1 prepared by prepared by Pacific Northwest Lr boratory for tne U.S. Nucleara

Regulatory Commission, January 1982.

8. Emmett B. Moore, Jr. , Facilitation of Decommissioning of Light Water l
; Reactors, NUREG/CR-0569, prepared by Pacific Northwest Laboratory for the !
j U.S. Nuclear Regulatory Commission December 1979.

9. E S. Murphy, Technology, Safety, and Costs of Decommissioning Reference
Light Water Reactors Following Accidents, NUREG/CR-2601, Vols. I and 2,
Pacific Northwest Laboratory for the U.S. Nuclear Regulatory Commission, '

Novee.btr 1982. |

i
i

i

,

i

*See footnote to reference in Chapter 1 for docwant purchasing availability.

15-13
1

l

__ _ - _ _ - _ _ _ _ _ _ _ _ - - - _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ . _ _ - _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _



_ . . _ . _

10. K. J. Schneider and C. E. Jenkins, Technology, Safety, and Costs of
Ltcommissioning a Reference Nuclear Fuei Processing Plant NUREG-0278,Vols, 1 and 2
Prepared by Pacific Northwest Laboratory for the U.S. Nuclear Regulatory
Commission, October 1977.

11. H. R. Elder and D. E. Blahnik, Technology, Safety, and Costs of
Decomissioning A Reference Uranium Fuel Fabrication Plant, NUREG/CR-{266,
$ 1ssioE! bdtb k $h8 N * *

'# # # *

12. H. R. Elder, Technology, Safety, and Costs of Decommissioning a Reference
Uranium Hexafluoride Conversion Plant, NUREG/CR-1757. Prepared by Pacific
Northwest Laboratory for the U.S. Nuclear Regulatory Commission,
October 1981,

13. C. E. Jenkins, E. S. Murphy, and K. J. Schneider, Technology, Safety, and
Costs of Decommissioning a Reference Small Mixed Oxide Fuel Fabrication
Plant, NUREG/CR-0129, Vols.1 and 2, Pacific Northwest Laboratory for7he
ENuclear Regulatory Commission, February 1979.

14. E. S. Murphy, Technology, Safety, and Cosis of Decommissioning Reference
Non-Fuel-Cycle Nuclear Facilities, NUREG/CR-1754, Prepared by Pacific
Northwest Laboratory for the U.S. Nuclear Regulatory Commission,
February 1981,

15. J. D. Ludwick and E. B. Moore, Technology, Safety, and Costs of
Decommissioning Reference Independent 5)ent Fuel Storage Installations,
NUREG/CR-2210, Prepared by Pacific Nort1 west Laboratory for the U.S.
Nuclear Regulatory Commission, January 1984.

16. Robert S. Wood, Assuring the Availability of Funds for Decommissioning
.

Nuclear Facilities Draft Re) ort, NUREG-0584, Revision 3, U.S. Nuclear
Regulatory Commission, Marc 1 1983.

17. Financing Strategies For Nuclear Power Plant Decommissioning, NUREG/CR-1481,
Prepared by Temple, Barker, and Sloan, Inc., for the New England Conference
of Public utilities Comminioners, Inc. , for U.S. Nuclear Regulatory fComission, July 1980. e

18. P. L. Chernick, et al. , Design, Costs and Acceptability of an Electric
Utility Pool for Assuring the Adequacy of Funds for Nuclear Power Plant -

Decomissioning Expense; NUREG/CR-2370, Prepared by Analysis and
Inference, Inc. , for U.S. Nuclear Regulatory Comission, December 1981,

19. C. F. Holoway and J. Witherspor.i, Monitoring for Com)liance with
Decomissioning Termination Survey Criteria, NUREG/CR-2082, Prepared by
Oak Ridge National Laboratory for the U.S. Nucient Regulatory Commission,
June 1981,

20. J. J. Siegel, Utility Financial Stability and the Availability of Funds
for Decommissioning, NUREG/CR-3899, Prepared by Engineering and Economics
Research, Inc., for the U.S. Nuclear Regulatory Commission, September 1984,
and Supplement 1. June 1988.

15-14

_ _-_ __ - _________ _ _ __ - _ _________



___ _ _ _ _ _ . _ ._. _ _ __ __ _ __

|

|

!

| \
'

21. J. P. Witherspoon, Technology and Cost of Termination Surveys Associated |
with Decomissioning of Nuclear Facilities, NUREG/CR-2241, prepared by !
Oak Ridge National Laboratory for U.S. Nuclear Regulatory Comission.

| January 1982. I.

22. H. K. Elder, Technology, Safety, and Costs of Decommissioning Reference
Nuclear Fuel Cycle and Non-Fuel-Cycle Facilities Following Postulated
Accidents, NUREG/CR-3293, Vols.1 and 2, Frepared'Dy Factr ic riorthviest
Laboratory for the U.S. Nuclear Regulatory Comission, May 1985.

23. H. K. Elder, Technology, Safety, and Costs of Decommissioning Reference
Nuclear Fuel Facilities, NUREG/CR-4519, Prepared by Pacific horthwest !
Laboratory for U.S. Nuclear Regulatory Commission, May 1986. ;

* ,

24. J. C. Evans, et al., Long Lived Activation Products in Reactor Materials, (
NUREG/CR-3474, Prepared b Pacific Northwest Laboratory for the U.S. |
Nuclear Regulatory Commis ion, August 1984.

q

25. K. H. Abel, et al. , Residual Radionuclide_ Contamination Within and Around i,

Commercial Nuclear Power Plants NUREG/CR-4289, Prepared by Pacific I
Northwest Laboratory for the U.S. Nuclear Regulatory Commission, February [
1986. |.;

) 26. T. S. LaGuardia and J. F. Risley, Identification and Evaluation of
I Facilitition Techniques for Decommissioning Light Water Power Reactors,
1 RURT67CR-3587, Prepared by TLG Engineering, Inc. for the U.S. Nuclear
1 Regulatory Commission, June 1986. -

! I
*

a
l

i

l '

l

1 |
! t

'
I ,

d

4

U

!

j

i

!

15-15

!
- _ - _ _ _ - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - _ _ _ - _ _ - _ _ _ _ _ _ _



. - _ _ ._ .. _. . . _ . . . . _-
. .. --

GLOSSARY

j Abbreviations, acronyms, terms, and definitions used in this study and
directly related to decommissioning work and related technology are defined
and explained in this section. The section is dividad into two parts, with
the first part containing abbreviations and acronyms, and the second part
containing terms and definitions (including those used in a special sense for
this study). Common terms covered adequately in standard dictionaries are

i not included. i

!.

( ABBREVIATIONS AND ACRONYMS

AEC Atomic Energy Conmission [

j ALAP As low As Practicable ;

j ALARA As Low As is Reasonably Achievable (a) :

1 i

j BEIR Biological Effects of Ionizing Radiation

CFR Coda of Federal Regulations (a)

! Ci Curie (i) I

OF ;econtamination Factor (a)
|j

DOE Department of Enerny

| DOT Department of Transportation ;

OPM Disintegrations per Minute *)
,

I

| EPA Environmental Protection Agency [

| HEPA High Efficiency Particulate Air (Filters)(a)
I '

| HLW High Level Waste (a) |
) ;
'

HVAC Heating, Ventilation, and Air Conditioning i
!

ICRP International Commission on Radiological Protection |

LLW Low Level Waste (a)

| 3m Cubic Meters )

mR Milliroentgen (a) i

; i

a See the following section Glossary Definitions, for additional infumation or
1 explanation. j

!
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!

?

:
i

mrad M1111 rad (a); ,

|
'

|
mrem Hillirom, also see rem i

MT Metric Ton (a)

! MTHM Metric Ton of Heavy Metal
,

mwd /MTU Thermal Megawatt-day per Metric Ton of Uranium, the Burnup(a) |

MWe Megawatts electric !

])
I

MWt Megawatts thermal !
il L

NEPA National Environmental Policy Act .

1
'

l NRC Nuclear Regulatory Comission
,

ORNL Oak Rid e National Laboratory0

j OSF Overall Scaling Factor
;

I PNL Pacific Northwest Laboratory

R Roentgen (a)
'

rad Radiation Absorbed Dose (a)

Roentgea Equivalent Man (a)) rem
s

t

I SNM Special Nuclear Material (a) {
t

T Half Life, Radiological (a) |1/2
i TRU Transuranic

UF Uranium hexafluoride6

UO Uranium dioxide
2

!
J aSee the following section Glossary Definitions, for additional information or
; explanation.

I
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GLOSSARY DEFINITIONS

Actinides--A series of heavy radioactive metallic elements of increasing atomic
number (Z) beginning with antinium (89) or thorium (90) through element
hahnium of atomic number 105.

Activation--The process by which a material is made radioactive by its exposure
to neutrons or protons. Material in the primary coolant of a reactor may
become activated in its passage through the reactor core. Also, the
internals of a reactor may become radioactive due to their exposure to
neutrons.

Activity -See Radioactivity.

Agreement State--A state with which the NRC has entered into an agreement, under
provisions of the Atomic Energy Act of 1954 and its amendments, in which
States assume regulatory responsibility over byproduct, source material,
and small quantities of special nuclear material.

Airborne Radioactive Material--Radioactive particulates, mists, fumes, and/or
gases in air.

ALARA--A regulatory design philosophy to maintain radiation exposure As Low As
.

is Reasonably Achievable.

Atomic Number (2)--The number of protons in the nucleus of an atom; also its
positive charge. Each chemical element has its characteristic atomic num-
ber, and the atomic numbers of the known elements form a complete series
from 1 (hydrogen) through 105 (hahnium).

Background--The level of radioactivity from sources other than the one directly
under consideration, in this case those existing without the presence of
the nuclear facility.

Beta Decay--Radioact.ive decay in which a beta particle is emitted or in which
an orbital electron capture occurs.

Bio availability--The degree to which radionuclides are availtble for transmittal
through the food chain to the exposed individual.

Burial Grounds--Areas designated for storage of packaged radioactive wastes in
soils below the surface.

Burnup, Specific--The total energy released per unit mass of a nuclear fuel.
It is commonly expressed in megawatt-days per metric ton of fuel material.

Byproduct Material--Any radioactive material (except special nuclear material)
yielded in or made radioactive by exposure to the radiation incident to
the process of producing cr utilizing special nuclear wterial.

Cask--A heavily shielded shipping container for radioactive materials. Some
casks weigh as much as 100 metric tons.

Certification survey--See terminal radiation survey.

G-3
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Chemical decentamination--Decontamination accomplished by the use of chemical-

solutions to remove surface films containing radioactive materials.

Code of Federal Regulations (CFR)--The Code of Federal Regulations is a documen-
tation of the general rules by the Executive departirents and agencies of
the Federal Government. The Code is divided into 50 titles that represent
broad areas subject to Federal regulation. Each title is divided into
Chapters that usually bear the name of the issuing agency. Each Chapter
is further subdivided into Parts covering specific regulatory areas.

Commissioning--The licensing and startup of a nuclear facility.

Container--See cask.

Contamination--Undesired radioactive materials that have been deposited on the
surfaces, or are internally ingrained into structures or equipment, or
that have been mixed with other materials.

Continuino care--See safe storage.

Critical Facility--A non-reactor facility that handles, tests or processes
fissile material.

Curie--A special unit of radioactivity. One curie equals 3.7 x 1010 nuclear
transformations per second. (Abbreviated C1.) Several fractions of the
curies are in common usage:

Millicurie. One-thousandth of a curie. Abbreviated mci
-

(3.7 x 107 d/s).

Microcurie: One-millionth of a curie. Abbreviated pCi (3.7 x-

104 d/s).

Nanocurie: One-billionth of a curie. Abbreviated nCi (37 d/s).
-

Picoeurie. One-millionth of a microcurie. Abbreviated pCi
-

(0.037 d/s).

Custodial SAFSTOR--A minimum cleanup and decontamination followed by a period
of safe storage with active protection systems in service and completed by
deferred decontamination. The active protection systems (i.e., principally
ventilation) are kept in service, the site is secured against intrusion by
physical barriers and by guards, and use of the facility and site is limited
to nuclear activities.

) Decay, Radioactive--A spontaneous nuclert transformation in which a particle,
gama radiation, or x-ray radiation is emitted.

Decomissioning--To remove a facility safely from service and reduce residual
radlosctivity remaining to a level that permits release of the p~ioperty
for unrestricted use and termination of license.

G4
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Decommissioning insurance--A mechanism for assuring the feoding of decommission- I

|
ing which could provide funds for all decommissioning expenses, including j
those for premature closure of the facility, or alternatively, funds to '

'

| cover costs of premature decommissioning in the event that other mechanisms
; provided by the insureds were insufficient, ,

|,

| OECON--The alternative in wnich %e equipment, structures, and portions of a i

! facility and site containing radioactive contaminants are removed or de-
contaminated to a level that permits the property to be released for |,

} unrestricted use shortly after cessation of operations. '

1

| Decontamination--Those activities employed to reduce the levels of contamination
| in or on structures, equipment and materials. |
I i

i Decontamination Factor (DF)--The ratio of the initial concentration of an i

j undesired material to the final concentration resulting from a treatment j
process. The term may also be used as a ratio of quantities. ;

,

Deferred Decontamination--Those actions required after the safe storage period I

of 5AF5 TOR to disassemble and remove suff(cient radioactive or contaminated I

, materials from the facility and site to permit release of the procerty
| for unrestricted use.

! Design Basis Accident--A postulated accidant believed to have the most severe
i expected impacts on a facility. It is used as the basis for safety and

structural design.

] Disintegration, Nuclear--The transformation of the nucleus of an atom from one
I element to another, characterized by a definite half-life and the emission

of particles or electromagnetic radiation.

I Disintegration Rate--The rate at which disintegrations occur, characterized in I
1 units of inverse time, i.e., disintegrations per minute (dpm), etc. '

I
J Dismantlement--Those actions required to disassemble and/or remove radioactive

or contaminated materials from the facility and site.

Dispersior-A process of mixing one material within a larger quantity of another.
For example, the mixing of material released to the atmosphere with air
causes a reduction in concentration with distance from the source.

Disposal--The disposition of materials with the intent that the materials will
! not enter man's environment in sufficient amounts to cause a health hazard,
J

j Dose, Abrorbed--The mean energy imparted to matter by ionizing radiation per
j unit mass of irrediated material at the place of interest. The unit of
I absorbed dose is the rad. One rad equals 0.01 joules / kilogram in any

nadium (100 ergs per gram).

j Dose commmitment--The integrated dose that results unavoidably from an intake
| of radioactive material starting at the time of intake and continuing to
q a later time (usually specified to be 50 years from intake),
i
i

k
d
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Oose, Eautvalent--Expresses the amount of radiation that is effective in the
human body, expressed in rems. Modifying factors associated with human
tissue and body are considered. Equivalent dose is the product of absorbed
dose multiplied by a quality factor multiplied by a distribution factor.
Referred to as Dose in this report.

Dose, Occupational--The exposure of an individual to radiation as a result of
his employment, expressed in rems.

Dose Rate--The radiation dose delivered per unit time and measured, for instance,
in rem per hour.

Enrichment--Theratio(usuallyexpressedasapercentage)offissileisotopetothe Total amount of the element (e.g., the % of 2 su in uranium).

ENTOMB--The alternative in which radioactive contaminants are encased in a struc-
turally long-lived material, such as concrete; the entombed structure is
appropriately maintained and continued surveillance is carried cut until
the radioactivity decays to a level permitting unrestricted release of the
property.

Exposure--Theconditionofbeingmadesubjecttotheactionofradiation;also<

frequently the quantity of radiation received. The special unit of exposure
is the roentgen (see Roentgen).

Exposure Pathway--The mechanisms by which radioactive material passes from the
sourca of the material through the environment to an exposed individual.

External expoture--As used in this EIS, an exposure pathw&y in which an individ-
ual is externally exposed directly to radioactive materials dispersed in
the air (immersion) or is exposed directly to surfaces containing
radioactive materials.

Facilitation--As used in the context of decomissioning, consideration to be~

given to facility design and normal operational procedures, as well as
decommissioning procedures, with the primary purpose of reducing occupa-
tional and public radiation dose and waste volumes during the decommission-
ing process.

Facility--The physical complex of buildings and equipment within a site.

Final Inventory Cleanout--An extensive inventory cleanout and special nuclear
material audit conducted upon termination of normal facility operations.
Since these cleanout operations are also conducted periodically during nor-
mal operation for audit and contamination control purposes, this procedure
is not considered part of decommissioning and its cost is not included as
a decomissioning cost.

Fission--The splitting of a neavy atomic nucleus into twe, lighter parts (atomic~

nuclides of lighter elements), accompanied by the release of a relatively
large amount of energy and generally one or more neutrons. Fission can
occur spontaneoasly but usually it is caused by nuclear abscrption of
neutrons or other particles,

i
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|
| Fissile Materials--Materials that are capable of fission. !
i ,

Fission Products--The lighter atomic nuclides (fission fragments) formed by the !

a fission of heavy atoms. It also includes the nuclides formed by the fission |
| fragments' radioactive decay. ;

| Food Chain--The pathways by which any material passes through man's environment !
,

| through edible plants and/ur animals to man. !

Fuel Assembly--A grouping of fuel elements (hollow rods filled with nuclear fuel
for LWRs) that supply the nuclear heat in a nuclear reactor. A fuel elementi

I or rod is the smallest structurally discrete part of a reactor or fuel ;

) assembly that has nuclear fuel as its principal constituent. |
i .

Fuel Cycle--The series of steps involved in supplying fuel for nuclear power [
reactors and handling spent fuel and radioactive waste, including !

; transportation. These steps are usually divided up as the head end and |

j back end as follows: j
j Head end: Mining, milling, conversion, enrichment, and f abrication of fuel, f
i t

Back end: Includes reactors, spent fuel storage, spent fuel reprocessing,'

mixed-oxide fuel fabrication, and waste management.

Fuel Element- A rod, tube, or other form into which nuclear fuel is fabricated
to use in a reactor.>

Gamma Rays--Short-wavelength electromagnetic radiation. Gamma radiation fre-
quently accompanies alpha and beta emissions and always accompanies fission.
Gama rays are best stopped or shielded against by dense materials such as'

lead or uranium. These rays originate from within the nucleus of the atom.

Gaseous--Material in the vapor or gaseous state, but can include entrained
liquids and solids. A gas will completely fill its container regardless
of container shape or size.

Half-Life, Radioactive--The time in which half the atoms of a particular sub-
stance disintegrates to another nuclear form. Each radionuclide has a
unique half-life. Measured half-lives vary from millionths of a second to

,

; billions of years.

j Heavy Metal--Terminology used in reference to metals with atomic n ebers 90 and
greater. It usually refers to nuclear fissile or fertile fuels such as;

{ thorium, uranium, and plutonium.
,

HEPA filter--A filter used in facility ventilation systems whose purpose is to
rfmove particulate material from the ventilation air stream.

,

|

| High-level Wastes--Intact fuel assemblies that are being discarded after having
completed their useful lives it a nuclear Jeactor (spent fuel) or the por-
tion of the wastes generated in the reprocessing of spent fuel that contain
virtually all of the fission products and most of the actinides not

j separated out during reprocessing.

!
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i

Hot Spots--Areas of radioactive contamination higher than average, i

Ingestion--As used in this EIS, an exposure pathway in which radioactive mate- !
rials reach the exposed individual through the ingestion of food and water. !

!

'Inhalation--As used in the EIS, an exposure pathway in which radioactive
materials reach the exposed individual through the breathing process.

Institutional Control Reliance--The degree to which reliance can be placed on
the ability of man-made institutions to both safely confine the radio-
activity in and prevent the intrusion into a nuclear facility while it is
in safe storage or while it is entombed.

Insurance for decommissioning--See decomissioning insurance.

, Internal reserve--A mechanism for the funding of decommissioning in which a fund
is established and maintained by the periodic deposit or crediting of a
prescribed amount into an account or reserve which is not segregated from
licensee assets and is within the licensee's administrative control in which
the total amount of the periodic deposits or funds reserved plus accumulated
earnings would be suf ficient to pay for decomissioning at the time
termination of operation is expected.

Ion Exchange--A chemical process involving the selective adsorption or desorption
of various chemical ions in a solution onto a solid material, usually a
plastic or resin. The process is used to separate and purify chemicals,
such as fission products from plutonium or "hardness" from water (i.e. ,
water softening).

Licensed Material--Nuclear source material, special nuclear material, or nuclear
~

by product material received, possessed, used, or transferred under a
license issued by the Nuclear Regulatory Commission.

Long-Lived Nuclider -For this study, radioactive isotopes with long half-lives
.

typically taken to be greater than about ten years. Most nuclides of
interest to waste management have half-lives on the order of one year to
millions of years.

Low-Level Wastes--Wastes contaminated with radioactive materials emitting pri-
marily beta or gamma radiation, not high-level waste (see high-level wastes)
and which are not transuranic wastes, i.e. , they contain less than 10 nano-
curies per gram of transuranic elements (see transuranic waste).

Management (Waste)--The planning, execution, and surveillance of essential func-
tiens related to radioactive waste, including treatment, solidification,
packaging, interim or long-term storage, transportation, and disposal.

i

Man-rem--A measure of radiation dose distributed to a population. To calculate
radiation dose to the population, the dose equivalent in rem received by
each psrson in the population is summed. '

Mass Number--The number of nucleons (protons and neutrons) in the nucleus of an
atom. (Symbol: A).

G-8
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Maximum Exposed Individual--The hypothetical member of the public who receives
the maximum radiation dose. For the common case where exposures f rom air- ;

borne radionuclides result in the highest radiation exuosure, this individ-,

ual resides at the location of the highest airborne ra'dionuclide i

j concentration and eats food grown at that location. |
! i

| Megawatt-dy --A unit for expressing the energy generated in a reactor; specifi- |cally, the number of millions of watt-days of heat output per metric toni 1

| of fuel in the reactor. Also, the net electrical output in millions of
rj watts of electrical energy averaged over one day, t

.

!

| Megawatt Days per Metric Ten of Uranium--A.nount of thermal mebwatt-days proowed !
i per metric ton of uranium; also called burnup. (See also specific power.) ;-

$ ,

Metric Ton--1000 kilograms,
i

Mixed Oxide--A mixture of uranium dioxide and plutonium dioxide.
|

! Monitoring--Taking measurements or observations for recognizing the status, or isignificant changes in conditions or performance, of a facility or area. i

1 Negative Net Salvage Value Deprecia *an--An accounting procedure which allows i

depreciation to be collected fri a manner that considers that the salvage i

value of a nuclear facility is actually negative, i.e., the price of any
salvageable equipment is outweighed by the cost of decommissioning, Thus
the 'let depreciation value of a nuclear facility is its original capital r

] cost plus its decommissioning cost.

! Net present worth--As used in this EIS, the cost of decommissioning in terms of
| 1986 dollars.

i

!
Normal Operating Conditions--Operation (including startup, shutdown, and main-

I tenance) of systems within the normal range of applicable parameters of an {] operating facility.
1'
i,

Nuclear Reaction--A reaction inulving a change in an atomic nucleus, such as jf!ssion, fusion, particle c:,pture, or radioactive decay.>

) i

Offsite- Beyond the boundary line marking the limits of plant property.

j Onsite- Within the boundary line marking the limits of plant property.

j Operable--Capable of performing the required function,

j Package--The packaging plus the contents of radioactive materials,

] Packaging--The asstebly of radioactive material in one or more containers or
1 other components necessary to assure compliance with prescribed regulations.

Passive SAFSTOR--A partial cleanup and decontamination effort initially, followed I

by a period of safe storage and completed by de' erred decontamination.
During the period of safe storage, all systems are deactivated, the

|j structures are secured by strong physical barriers and continuous remote '

)
a

i
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1

!

monitoring, and the plant is limited to nuclear use on) , while the site
4

may have non-nuclear uses.

! Physical decontamination--Decontamination accomplished by the use of mechanical
j cleaning means or by the removal of the surface itself.

I plant--lhe physical co@ lex of buildings and equipmets, including the site,
i

] preparation for Safe Storage--Those cleanup e,id decontamination activities
required during the initial stages of SAFSTOR in o. der to prepare the ,

) facility for the safe storage period. '

1

] Prepayment"A uchanism for the funding of decommissioning in which there is a i

J deposit prl w to the start of operation into an account segregated from |

I licensee assets and outside the licensee's administrative control of cash
! or liquid assets such that the amount of funds would be sufficient to pay
j decommissioning costs. |

Protective Clothing -Special clothing worn by a person in a radioactively con-

]
taminated area to minimize the potential for contamination of his body or
personal clothing and to control the spread of contamination.;

4

! Quality Assurance-The systematic actions necessary to provide adequate con-
: fidence that a material, coniponent, system, process, or f acility performs

satisfactorily, or as planned, in service.

Quality Control--The quality assurance actions that control the attributes of
j the material, process, component, system or facility in accordance with
' predetermined quality requirecents.

Rad--A unit of absorbed dose. The energy imparted to matter by ionizing radia- |;

J tion per unit mass of irradiated material at the placr of interest. One |

j rad equals 0.01 joule / kilogram of absorbing material. I

Radiation ~(1) The emissinn and propagation of radiant energy through space or
1 through a material medium in the form of waves; for instance, that of
i electromagnetic waves or of sound ard elastic waves. (2) The energy of
| such waves; and (3) corpuscular emissions, such as alpha and beta radiation,
]

or rays of mixed or unknown types.

Radiation Background- See Background. !

l Radioactive Material--Any material or combination of materials which spontane-
I ously emit ionizing radiation, generally alpha or beta particles, often
] accompanied by gamma rays.
1
J Radioactivity--The nurrber of nuclear transformations occurring in a given quan-

tity of material per unit of time with the emission of particles, gamma:

I radiation, or x-ray radiation. Often shortened to "activity."
l

I Radioactivity, Natural--The property of radioactivity exhibited by more than
I fifty naturally occurring radionuclides.
1

!

l
:
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Radiological Protection--Protection against the eff9 cts of internal and external
exposure to radiation and to radioactive materials.

Rate of return--As used in this EIS, the rate that investment by deco m le 'ining
I funding mechanisms will increase in value.

Regulatory Guides--Regulatory Guides are issued by the NRC, to describe sto make
available to the public, methods acceptable to the NRC staf f. for iniplement-
ing specific parts of the NRC's regulations, to delineate techniques used
by the staff in evaluating speci'ic problems or postulated acciden;s, or
to provide other guidance to applicants for nuclear operations. Guides
are not substitutes for regulations and compliance with them is not explic-
itly required. Methods and solutions different from those set out in the
guides may be acceptable if they provide a basis for the finding requisite
to the issuance nr continuance of a permit or license by the NRC.

Rem--A unit of radiation dose equivalence. The radiation dose equivalence in
rJm is numerically equal to the absorbed dose in rads multiplied by the
quality factor, the distribution factor, and any other necessary modifying
factors.

Respository (Federal)--A site owned and operated by the Federal Government for
long-term storage or disposal of radioactive materials,

Residual Radioactivity Levels--As used in this EIS, the amount of radioactively
contaminated materi 1 remaining in a nuclear facility after decommissioning
has been cotpleted and the facility license terminated. To be acceptable,
this level must be low enough to permit the facility to be released for
unrestricted use.

Restricted Area--Any area to which access is controlled for protection of
individuals from exposure to radiation anc radioactive materials.

Risk--As used in t51s EIS, quantitative risk estimation of potential health
effect>.

Roentgen- a unit of exposure to ionizing radiation. It is that amount of gamma
or x-rays required to produce ions carrying one electrostatic unit of elec-
trical charge (either positive or negative) in nne cubic centimeter of dry
air under standard conditions. One roentgen equals 2.58 x 10 * coulombs
per kilogram of air. (See also Exposure.)

SAFSTOR--The alternative in which the nuclear facility is placed (preparation
for safe storage) and maintained in a condition that allows the nuclear
facility to be safely stored (safe storage) and subsequently decontaminated
to levels that permit release for unrestricted use (deferred
decontamination).

Safe Storage--A period of time starting after the initial decommissioning activ-'

ities of preparation for safe storage cease and in which surveillance and
maintenance of the facility takes place. The duration of time can vary
from a few years to on the order of 100 years.

G-11
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1

| i

. Sealed source -Radioactive material that is encased ic a capsule designed to !
prevent leakage or escape of the radioactive macerlal.

|

I Secroaated funding mechanism--AJ used in this EIS, 1 term to indicate that the
'

i funding mechanism being employed deposits funds in accounts separate from f' company assets and under control of a party other than the licensee. ;

!

i Shield--A body of material used to reduce the passage of particles or electro- (
I magnetic radiation. A shield may oe designated according to what it is |

q intended to absorb (as a gama ray shield or neutron shield), or accolding !
to the kind of protection it is intended to give (as a background, or ther- |a

mal st.ield). It may be required for the safety of personnel or to reduce t

radiation enough to allow use of counting instruments for research or for !
locating contamination or airborne radioactivity.

|
Short-lived Radionuclid_e,s--For this study, those radioactive isotopes with |

'
s

j half-lives less thin about 10 years. |
< .

Shutdown--The time during which a facility is not in productive operation.

Sinkina Fund--A mechanism for the funding of decommissioning in which a pre-.

: scribed amount of funds, subject to periodic revision, is set aside at
j regular intervals such that the fund plus accumulated interest would be !
i sufficient to pay for decommissioning costs at the end of facility [
; operation. i

1 !
Site--The geographic area upon which the facility is located that is subject to !

'controlled public access by the facility licensee ('ncludes the restricted
area designated in the NRC license).

Solid Radioactive Waste -Material that is essentially solid and dry but may con- i

tain sorbed radioactive fluids in sufficiently small amounts as to be I

i imobile.
I

) Solidification- Conversion of radioactive wastes (gases or liquids) to dry,
stable solids.

Special Nuclear Material--Plutonium, uranium enriched in the isotopes 233 or
| 235, and E y other raterial as defined in 10 CFR 70 by the NRC.

) Surety bond- A mechanism for the funding of decommissioning which guarantees
j that decommissir,ning costs will be paid should the bond purchaser default,
d

j Surface Contamination--Contamination that is the result of the deposition and
attachment of foreign materials to a surface,;

j

I Surveillance--Those activities necessary to assure that the site remains in a
safe condition (including inspection and monitoring of the site, maintenancei

of barriers to access to radioactive materials left on the site, and!

j prevention of activities on the site that might impair these barriers).
1

j Survey--An evaluation of the radiation hazards incident to the production, use,
I release, disposal or presence of radioactive materials or other sources of
j radiation under a specific set of conditions.
i

i
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Technical Specifications--Requirements and limits that encompass nuclear safety
but are simplified to facilitate use by plant operation and maintenance
perconnel. They are prepared in accordance with the requirement of
10 CFR 50.36, and are incorporated by reference into the amended license

'issued by the NRC.
;

i Terminal Radiation Survey--The radiation survey conducted near the end of the
decommissioning period the purpose of which is to certify that decommission-
ing of the facility has resulted in residual radioactivity levels acceptable i

for releasing the facility for unrestricted use. ;

Transuranic Elements--Elements with atomic number (Z number) greater than 92. !

Transuranic Waste--Any waste material measured or assumed to contain more than i

,

a specified concentration (i.e. , proposed as 10 nanocuries of alpha emitters
'

3 of wasteer gram of waste, or more presently proposed as 100 nanocuries/cm '

g390)oftransuranicelements. ;

Unfunded reserve--See internal reserve. ?
4 ,

j Unrestricted access--The condition of a nuclear facility after decommissioning ;

) is complete and the facility license is terminated. At this time the i

general peblic would be allowed use of the facility without radiation *

protection controls.
.

,

Unsegregated sinking funds--See internal reserve. t

Volumetric contamination--Contamination that is contained within the volume of :

the contaminated material, such as activation products.
.

Wastes, Radioactive--Equipment and materials (from nuclear operations) that are !
~

radioactive and for which there is no further known use,

Whole Body Dose Equivalent--As used in this report for the discussion of residual,

'

radioactivity levels, a single dose equivalent number that is a summation
of dose equivalent from major organs multiplied by respective weighting
factors related to cancer producing risk.

I
;

~

l
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APPENDIX A. DISCUSSION OF COMMENTS ON THE DRAFT GENERIC ENVIRONMENTAL
IMPACT STATEMENT

In a Federal Register notice, 46 FR 27, dated February 10, 1981, the Commission
announced the availability of a Draft Generic Environmental Impact Statement on
Decommissioning of Nuclear Facilities, and invited public comment on the state-
ment. Comments received on the Draft GEIS are reproduced in Appendix 8 of this
Final GEIS.

The staff's consideration of the comments received and its disposition of the
issues involved are reflected in part by revisions in the pertinent sections of
this Final GEIS and in part by the following discussions. This section is
organized according to major identified questions or subject areas. These
areas are those indicated in Chapters 1 and 2 of the Draft GEIS. These subject
areas and the sections of Appendix A in which they are covered are as follows:

Subject Area Section

General Questions about Decommissioning A-1
Regulations and the GEIS

4

Planning for Decommissioning A-2 |

'j Decommissioning Alternatives and Other A-3
Design Issues

Residual Radioactivity A-4

Financial Assurance A-5 |

Waste Disposal A-6 ,

Other general questions A-7 -

These general subject areas are broken down in more detail in each of the sec-,

tions. Discussions on the comments on similar topics are grouped together. The |,

comment letters to which the discussions apply are referenced by the number'
i

following the title of each response; these numbers are keyed to the letters in j'

Appendix B, Table B-1. I<

i

On February 11, 1985, the NRC published a Notice of Proposed Rulemaking on
Decommissioning Criteria for Nuclear Facilities (50 FR 5600). The proposed
amendments covered a number of topics related to decommissioning that would be
applicable to 10 CFR Parts 30, 40, 50, 70, and 72 applicants and licensees."

These topics included decommissioning alternatives, planning, assurance of
funds for decommissioning, environmental review requirements, and residual
radioactivity. A total of 143 different organizations and persons submitted
comments on the proposed rule. Detailed responses to those individual comments
are documented in NUREG-1221 entitled "Summary, Analysis and Response to Public j
Comments on Proposed Rule Amendments on Decommissioning Criteria for Nuclear
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Facilities." Many of the comments made on the proposed rule are similar to
those made on the Draft GEIS and hence the responses are the same. To minimize
repetitiveness, in responding to the Graf t GEIS comments in this Appendix A,
reference is made to NUREG-1221, as appropriate, for a more complete discussion.

A.1 General Questions About Decommissioning Regulations and the GEIS

i

A.1.1 Need for Regulations

Comment No. 1 - Questions why the GEIS does not present the needed decommis-
sioning regulations. (1, 3, 32, 36, 40)

Discussion

The GEIS itself does not present the decommissioning regulations. However, as
indicated in Section 1.1 of the Draf t GEIS, the purpose of the GEIS is to assist
the NRC in developing new policies and in promulgating regulations with respect !
to decommissioning of licensed nuclear facilities. In Chapter 15, the GEIS
contains recommended policy items that should be included in decommissioning
regulations. On February 11, 1985, the NRC published a Notice of Proposed
Rulemaking on Decommissioning Criteria for Nuclear Facilities (50 FR 5600).
The proposed amendments would be applicable to 10 CFR Parts 30, 40, 50, 70, and
72 applicants and licensees and covered decommissioning alternatives, planning,
assurance of funds for decommissioning, and environmental review requirements.
Final regulations based on the proposed rule and public comment on that rule i

and incorporating conclusions of the Final GEIS will be issued as effective at ,

the time that the Final GEIS is published.

Ccament No. 2 - Raises the question that current regulations on decommissioning i

are adequate, that the NRC ha not indicated why new or amended regulations are '

needed, and that decommissioning criteria should be applied on a case-by-case ;

basis. (16, 23, 25, 34, 35)

Discussion

Currently, regulations and guidance pertaining to decommissioning of the facil-
. ities covered by this EIS are contained only within 10 CFR Parts 50 and 72, and
i in Regulatory Guide 1.86 and in similar NRC staff guidelines. However, as

discussed in the Draf t GEIS Section 15 many of the existing regulatory require-
ments do not contain suf ficiently specific consideration of necessary decommis-
sioning requirements to assure that decommissioning is accomplished in a manner
which protects the health and safety uf the public (although many of the
requirements have been required as a condition of NRC licensing in case-by-case

1

instances). There is need for more specific guidance especially in such areas i

as assurance of fur, ding, decommissioning alternatives, planning for decommis-
| sioning and environmental review requirements.

In the area of funding, the Commission has recently deleted requirements (see
46 FR 40) for financial qualification for electric utilities from 10 CFR 50.33(f)
and 10 CFR Part 50 Appendix C, with the proviso that there be rulemaking on,

specific requirements for funding of decommissioning in the near future. In
; addition, there is a need for funding requirements for materials facilities
i because of problems arising from licensees' lack of funds for decommissioning and
; abandoaing contaminated facilities. In the area of planning for decommissioning,
a
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there is a need for recordkeeping requirements so that decommissionirg car. be
carried out in a manner which keeps occupational and public radiation exposures
as low as reasonably achievable. In the area of decommissioning alternatives,
there is a need for criteria as to what alternatives for completing decommis-
sioning are considered acceptable.

It is the intention of the amended regulations to provide for specific guidance
and consistent licensing effort for all facilities licensed by NRC. More detail
on these areas are contained in NUREG-1221, Section. B.3.1, C.7.1, 0.8.1, E.1,
and G.I.

Comment No. 3 - Indicates that there should be flexibility in the proposed
decommissioning rules and that rules for reactors may not be applicable to
materials facilities. (8, 23, 31)

Discussion

It is NRC's intention that the rule amendments on decommissioning contain suf-
ficient flexibility to take into account individual situations while still
maintaining consistency in the overall licensing criteria. That this is the

intention should be evident in such Draf t GEIS sections such as 15.1.1 (which
indicates the bases upon which different decommissioning alternatives could be
used), and in Section 15.1.3 (which indicates that NRC will allow latitude in
the implementation of financing mechanisms due to the wide diversity in differ-
ent types of nuclear facilities). More detail on these areas are contained in
NUREG-1221, Sections B.4.2, 0.3.1, and G.3.

Comment No. 4 - Questions whether regulations are needed at this time since
there is not a large number of facilities now nearing the end of their useful
lives. (23)

Discussion

Regulations are needed at this time to ensure that certain activities are
initiated that are needed at this time to prepare for decommissioning. I

Specifically, this includes such activities as providing assurance for the |
funding of decommissioning, (for all types of facilities including reactors,
fuel cycle facilities, and materials facilities) and planning for the facili-
tation of decommissioning, specifically recordkeeping. In addition, there is
a sufficient number of different types of facilities that are now, or in the
near future, undergoing decommissioning and hence consistent criteria for
accomplishing their decommissioning is needed.

Comment No. 5 - Raises the question that there should be separate rulemaking
for premature decommissioning including that resulting from accidents. (23)

Discussion |

The proposed amendments apply to nuclear facilities that operate through their
normal lifetime, as well as to those that may be shut down prematurely. This
is consistent with the definition of decommissioning as presented in EIS Sec-
tion 2.3. However, the activities following premature shutdown of a facility '

as a result of an accident are somewhat different than those of a routine
decommissioning. There are three stages involved: a stabilization period,
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1.

; during which a;cident conditions are brought under control if necessary; an
accident cleanup period: and a decommissioning period. During the accident
cleanup, the major portion of contamination resulting from the accident is
cleaned up and the associated wastes are processed. Following accident cleanup,
the facility may either be recovered for reuse or be decommissioned. A detailed
study of reactor decommissioning following accident cleanup (NUREG/CR-2601-

'

Reference 7) indicated that there may be differences in some of tFe specific
aspects of decommissioning such as the spread of contamination, waste volumes, |
exposures, and costs. However, the report also indicates that the technology |

j exists to accomplish the decommissioning and that the safety and costs of decom-
: missioning following the recident cleanup do not vary significantly from that
' following normal operations.

Comment No. 6 - Questions whether a separate decommissioning regulation should |
be prepared rather than incorporating into existing parts. (34) !

I .

Discussion !
.

1 Section 15.2 of the Draft GEIS and reprinted in this Final GEIS indicates the
,

reasons for incorporating the regulations into existing parts. !

A.1. 2 Applicability of Regulations to Existing Facilities

Commi.nt No. 1 - Questions whether proposed regulations should be applied to
existing facilities and indicates that less stringent criteria should be
applied. (16)

| |
' Discussion

The general criteria of the regulations will be applicable to all facilities.
Thus the general provisions of funding, alternatives, and planning are appli-
cable so that there is consistency in criteria. Specific requirements in these
areas will allow for a reasonable period of time before funding assurance
provisions must be instituted at existing facilities while recordkeeping pro-

. visions should be instituted following the rule becoming effective. Specific
problems related to situations at existing facilities will be considered, most
likely in regulatory guidance. More detail with regard to facilities already ;

; shut down is contained in NUREG-1221, Sections C.9 and 0.4.6.3. ;

' A.1.3 Need for Cost-Benefit Analysis in Regulations
.

Comment No. 1 - Raises the question that the regulations being considered have
not been supported by an adequate cost-benefit analysis or value/ impact'

analysis. (15, 16, 24, 34)

Discussion
1

A separate regulatory analysis has been submitted wi'h the proposed decommis-
sioning rulemaking (issued February 11, 1985) and a modified regulatory analy-,

! sis supporting final rule requirements will be issued dealing with appropriate
| cost benefit analysis resulting from implementation of the rule.

i Comment No. 2 - Raises the question that the proposed regulations will have an
; adverse impact on the nuclear industry. (16)
,
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>Discussion

! Based on the conclusions of the DGEIS and FGEIS (Chapter 15) and the regulatory
I analysis in support of the rulemaking referred to in response, to Coment No.1

immediately above, it is concluded that rulemaking can be o9timally implemented
to assure health and safety requirements with a minimum of impact on the nuclear ,

i industry and generally will have a beneficial impact. |
+

>

A.1.4 General Comments on GEIS Document,

Comment No. 1 - Questions whether the GEIS document should treat so many dif-
ferent facilities. (16) ;

Discussion
|
t

As discussed in the response to Comments No. 1, 2 and 3 in Section A.1.1, the !
purpose of the GEIS is to assist the NRC in developing new policies with re-
spect to decommissioning all licensed nuclear facilities, and specifically in i
such a manner that these policies be implemented so that there is consistency 1

in overall licensing and regulatory criteria while still maintaining sufficient
flexibility to take into account the diversity in types of facilities.'

;

Comment No. 2 - Questions whether the GEIS should establish standards properly
within the province of EPA. (16)

Discussion

As discussed in Section 2.5 of the FGEIS, selection of an acceptable residual
radioactivity level is outside the scope of the rulemaking supported by this
EIS. Proposed Federal Guidance is anticipated to be published by EPA and the
NRC is planning to implement this guidance through rulemaking as soon as pos-
sible after publication by EPA.

Coment No. 3 - Questions whether the issue of assurance of the funding of
; decommissioning should be treated in the GEIS. (24, 30)

Discussion
,

As indicated in Section 1.1 of the Draft GEIS, the purpose of the GEIS is to
I assist the NRC in developing new policies and in promulgating regulations with

respect to decommissioning of licensed nuclear facilities. In Section 15 of,

the GEIS, policy matters recommended for inclusion in proposed regulations are'

indicated, one of which is assurance of funding for decommissioning. As is
stated in Section 15.1.3, providing reasonable assurance of availability of
funds ensures that decommissioning can be accomplished in a safe ar.1 timely
manner and that lack of funds does not result in delays in decommissioning that
may cause potential public health and safety problems. Hence, the issue of

i financial assurance is, in this instance, appropriate to treat in this GEIS.
!

Comment No. 4 - Raises the question that the GEIS should include discussion of
rulemaking on issues related to decommissioning, as well as more detailed dis-

'

cussion on the need for decommissioning regulations and their scheduled
j preparation. (23, 38)

!
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Discussion

The GEIS discusses principally those issues related to decommissioning that
,

are the subject of the regulations being amended. These include decommis- !
sioning alternatives, planning, financial assurance, and environmental review I
requirements. In addition, the GEIS discusses related areas, including waste '

management, safeguards and socioeconomic effects. The need for amended regula-
tions is discussed in detail in Section 15 of the FGEIS. Pertinent regulations
related to decommissioning tre discussed in Sections 2 and 15 of the FGEIS.

A.2 Questions Related to Planning for Decommissioning

A.2.1 Initial Plans

Comment No. 1 - Some commenters question the usefulness of initial plans,
specifically whether they have any use for facilities which would not be
decommissioned for several years, and indicating that therefore they should not i

be too rigid and should allow for change (2, 7, 11, 14, 23, 28, 31, 34, 35), |

while other commenters raise the question that initial plans should be detailed, ;
t

especially in the area of cost estimates. (32, 40) '

Discussion

The terminology of a specific requirement for submission of "initial plans" has
been dropped from use. Those provisions necessary to be addressed in planning
for decommissioning early in facility life have been retained. These are
financial assurance and facilitation. In the area of financial assurance,
applicants and licensees need to indicate the provisions for providing reason-
able assurance of the availability of funds for decommissioning. These pro-
visions include the method of funding and the amount of funds to be set aside,
as well as provisions for updating periodically over facility life. Specific
criteria for the various types of facilities are different and are contained in
the amended regulations. In the case of facilitation, the aspect of facilita-
tion covered in the rule is recordkeeping. Licensees are to retain records
important to decommissioning. However, submittal of information is not neces-
sary. Other aspects of facilitation are not contained in the rule but are
expected to be addressed in accordance with existing regulations and with
regulatory guidance related to facilitation being considered.

I

| With regard to the commenters requesting detailed initial plans, the require-
; ments in the final regulations are very specific regarding funding methods,

,funding amounts, and recordkeeping requirements. In addition to the specific |requirements early in facility life, the rule contains update provisions. I

Specifically, reactor licensees must submit preliminary plans containing I

detailed provisions for decommissioning five years prior to expected end of
operations to take into account then current conditions related to
decommissioning, as for example, waste disposal conditions. With the specific
requirements for planning early in facility life indicated above and preliminary
plans 5 years prior to end of operations, it is expected that decommissioning
can be carried out in a manner which protects public health and safety.;

I

Comment No. 3 - Raises the question that the initial plan should not be required
because it could delay licensing cases. (2, 7, 10)

,

1
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Discussion

As discussed above, initial decommissioning planning consists of financial
assurance provisions and facilitation requirements, specifically recordkeeping
for decommissioning. With regard to recordkeeping, licensees would be required
to maintain but not submit records important to decommissioning. With regard
to financial assurance, applicants and licensees would be required to submit
provisions for funding as a reporting requirement in accordance with specific
provisions contained in the rule. Further details in effect on pending
licenses is contained in NUREG-1221, Section D.4.1.2.

|
' Comment No. 4 - Raises the question how the matter of initial plans should be

applied to existing plants. (3, 40)

Discussion

The primary purpose of financial assurance and recordkeeping requirements which
make up the preliminary (or initial) planning part of the amended regulations
is to provide information to establish adequate financial assurance provisions
and to include consideration of facilitating decommissionir.g. As such, the
need for these requirements are as necessary for operating plants as for new
plants. As discussed in Section A.1.2 implementation procedures which are
reasonable for decommissioning planning are contained in the amended
regulations.

A.2.2 Updating of Plans

Comment No. 1 - Raises the question that the periodic updating of the initial
plans should not be more frequent than once per five years and should not be
the occasion for public hearings. (7)

Discussion

As discussed in the replies to the previous commenter, the initial requirements
are reporting ones and do not require explicit periodic update by the licensee.
Since they are entirely prescriptive, they do not offer occasion for public
hearings. Moreover, the rule automatically adjusts the reactor decommissioning
costs requirements annually.

A.2.3 Final Plans

Comment No. 1 - Raises the question of the contents of the final plan. (7)

Discussion

Final decommissioning plans w.uld be submitted at the time of written notifi-
cation that the licensee desires to terminate the license and would contain
sufficient detail to permit an NRC determination that decommissioning can be
accomplished safely. The content of the decommissioning plan is discussed in
Section 15.1.2.2 of this GEIS.
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A.3 Questions Related to Decommissioning Alternatives and to the Definition !
of Decommissioning

A.3.1 Conversion of Facilities to Other Uses

Comment No. 1 - Raises the question that the GEIS should consider conversion of
facilities to nuclear or non nuclear uses, or the reuse or refurbishment of the
existing facility. (2, 5, 7, 23, 34, 37)

Discussion

As indicated in Section 2.4 of the GEIS, conversion to a new or modified use,
or refurbishment and reuse of a facility, is not considered in detail in the
GEIS. This is because conversion, itself, is not considered to be a decommis-
sioning alternative, whether the new use involves radioactivity or not, accord-

i ing to the definition of decommissioning as presented in GEIS Section 2.3. If

the intended new use involved radioactive material and thus was under NRC
licensing authority, an application for 'icense renewal or amendment or for a
new license would be submitted and reviewed according to appropriate existing
regulations. If the intended new use does not involve radioactive materials,
i.e., unrestricted public use, and does not come under NRC licensing authority,
then such application for a new use would be reviewed as a request for decom-
missioning and termination of license. In this case, the new use is not im-
portant except as it affects the decommissioning alternative chosen. For these
reasons, conversion to a new or modified facility is not considered further in
this GEIS.

Comment No. 2 - Questions whether the conversion of a facility to a low-level
' disposal site should be considered. (35)

Discussion

In general, the GEIS does not treat this issue for the same reasons as discussed
in the response to Comment No. 1 above. With regard to the specific question
of whether a nuclear reactor site could be converted to a low-level waste dis-
posal site, this would involve licensing questions outside the scope of this
GEIS. These questions would include the problem of evaluating whether the
reactor site was environmentally suitable as a low-level disposal site.

A.3.2 Use of a "No Action" Alternative

Comment No. 1 - Questions whether there should be more detail on the "No
Action" Alternative in the GEIS. (23, 30)

Discussion

As discussed in Section 2.4.1 of the GEIS, "No Action" is not considered viable
for any facility discussed in this GEIS, and hence it is not considered in any
detail. The reasoning for this is discussed in Section 2.4.1.

A.3.3 Initiation of Decommissioning

Comment No.1 - Questions whether tiie GEIS should discuss NRC authority to re-
quire the initiation of decommissioning and identify NRC criteria under which
decommissioning will be required. (37)
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Discussion
| |

The question of NRC's authority to require the initiation of decommissioning is '

outside the scope of this GEIS. The purpose of the GEIS is to assist the NRC
; in developing regulations which will ensure that decommissioning is properly

planned for and that, once begun, that decommissioning is carried out in suchi

manner as to protect the health and safety of the public. ,

The rule amendments would require decommissioning plans for production and |
utilization facilities and ISFSIs to be submitted within two years following
permanent cessation of operation or one year prior to operating license expira- :
tion. The decision as to whether a shutdown will be permanent is, of course, '

"the licensee's. This provision does not limit how long a licensee may have a
facility shut down under his operating license, but means only that when a
facility is permanently removed from operational status, plans need to be made t

; as to how the ultimate termination of license will be attained. Upon approval l'

of the plans, the license will be modified to reflect the approved decommis-
1

sioning alternative authorizing continued possession until the approved alter- ;
; native has been carried out,

'
A.3.4 Decommissioning Alternativesj

t

'

1 Comment No.1 - Raises the question that, in general, any regulations on alter-
natives would have to be flexible, taking into account site-specific concerns;!

and in fact, alternatives should not be covered by a rule. (11, 23, 35)

Discussion
i t

As discussed in the Overview section of the GEIS, it is the responsibility of '

1 the NRC, in protecting the public health and safety, to ensure that after a
,

nuclear facility permanently ceases operation the facility is decommissioned in1 '

; a timely manner consistent with the particular nature of a specific facility.
: Hence, general requirements regarding decommissioning alternatives must be
' included in decommissioning regulations. It is NRC's intention that proposed

decommissioning rules provide sufficient flexibility to take into account
individual situations while still maintaining consistency in the overall cri-

i teria and protecting public health and safety. Specifically, this approach can
be seen in Section 15.1.1 of the GEIS which discusses the bases upon whicha

different decommissioning alternatives could be used.

Comment No. 2 - Some commenters indicated that DECON (immediate dismantlement) |
;

| should be the preferred alternative, and that if SAFSTOR is used, in no case
i should it be longer than 30 years especially for fuel reprocessing plants. (4,
J 31, 32, 36, 37) Other commenters indicated that the GEIS preference for DECON
j needs to be better justified; and that specifically there are health and safety
1 implications for DECON, and that during DECON there should be delay time
i allowed for decay. (8, 23, 34) Other commenters indicated that there is

insufficient justification of the problems indicated in the GEIS with delayingi

decommissioning. (2, 11, 23, 35) One commenter questions whether SAFSTOR
shouldn't be allowed, at least in the case in which an owner maintains cc'ntrol

. of the site (8), and one questions why SAFSTOR is not allowed for greater than
| 30 years, especially since there could be technological improvements in the
; future which could further reduce the dose beyond 30 years. (11)
:
i

I
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Di s e.us si o n

The advantages and disadvantages of DECON and SAFSTOR for the various types of
facilities discussed in this GEIS are discussed in detail in Sections 2.4 and
15.1.1 of the GEIS as well as in the specific sections for each facility
(Sections 4 through 14 of the GEIS). Based on the analysis in those sections,
Section 15.1.1 concludes that DECON or 30 to 50 years SAFSTOR are reasonable
options for decommissioning a light w ster power reactor. Delay beyond that
time would ha'.'e to be justified based on unavailability of waste disposal
capacity or site specific factors affecting safety such as presence of other
licensed racilities on the site. Section 15.1.1 also concludes that for
research and test reactors and independent spent fuel storage facilites, DECON
is the most reasonable option although S/5STOR could be justified in some
cases. For fuel cycle and non-fuel-cycle facilities associated with licenses
under 10 CFR Parts 30, 40, and 70, Section 15.1.1 indicates that DECON is the
most reasonable option and although SAfSTOR is possible for short-lived
materials, any extended delay would rarely be justifiable. More detail on
areas of DECON and SAFSTOR is contained in NUREG-1221 Section B.4.

Comment No. 7 - Questions whether there should be special considerations for
allowing SAFSTOR for ore processing facilities. (15)

Discussion

In the case of tailings piles, SAFSTOR may be justifiable until provision for
removal of tailings, if necessary, can be accomplished. At the present time,
tailings disposal would be on a specific case basis and could possibly be
accommodated at phosphate or mill tailings piles that would ultimately require
stabilization.

Comment No. 8 - Expresses the opinion that use of ENT0MB at power reactors
should be acceptable, especially in light of cost concerns and the ability to
store wastes in the entombed structure. (11, 23, 25, 30, 35)

Discussion

Sections 4.3.3 and 5.3.3 of the GEIS discuss the advantages and disadvantages
of the ENTOMB alternative, and Sections 4.5 and 5.5 compare the ENTOMB alter-
native with the other decommissioning alternatives. These discussions are
based to a large extent on information and data developed on ENTOMB by Battelle
PNL for the NRC. In addition, Section 2.4 and Section 15.1.1 analyze the
ENTOMB alternative. The GEIS sections indicate that ENTOMB, with the internals
entombed, does not appear to be a viable alternative due to the presence of the
long-lived nuclides NiS9 and Nb 5 which would be present for thousands of years.9

If a facility were entombed with the internals removed, it may be possible to
release the site for unrestricted use at some time within the order of a hundred
years. However, one of the difficulties with ENTOMB for any complex structure
such as a reactor is that the radioactive materials remaining in the entombed
structure would need to be characterized well enough to be sure that they will
have decayed to acceptable levels at the end of the surveillance period. Some
method would have to be provided to demonstrate that the entombed radioactivity
will decay to levels permitting unrestricted use which would be difficult. The
ENTOMB alternative appears to be less desirable than either DECON or SAFSTOR
based on consideration of the fact that ENTOMB results in higher radiation
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| exposure and higher initial costs than 30 year SAFSTOR, that the overall cost
of ENTOMB over the entombment period is approximately the same as DECON, and

| the fact that regulatory uncertainty after the long entombment period might
'

result in additional costly decommissioning activity in order to release the
facility for unrestricted use. More detail in this area is contained in
NOREG-1221, Section B.5.

Comment No. 9 - Raises the question that health and safety differences between
alternatives are not great and that costs and alternative uses of the facility
should be considered, especially those uses which do not require full decommis-
sioning (as DOE has done with some of its facilities). (34)

I

| Discussion

See discussion of answer to item A.3.1 "Conversion of Facilities to Other
Uses", comment 1.

Comment No.10 - Points out that during SAFSTOR or ENTOM8 only a very small
portion of the land area originally covered by plant buildings would need to
be restricted. (34)

Discussion

Provided that NRC licensing conditions were suitably modified to redefine the
radioactive constituents of the facility requiring restricted use categoriza-
tion, only the small portion of land originally covered by the plant buildings
could be controlled and the rest be classified as unrestricted.

Comment No. 11 - Questions why the NRC has indicated a 100 year period on*

.;stitutional controls for radioactivity confinement. (16)

Discussion

Although the DGEIS indicated a 100 year period for institutional controls of
radioactive confinement, based on an old EPA draft policy, the FEIS has
removed this comment and replaced it with a more general recomendation that
institutional control reliance could be reasonable for the order of 100 years.
This is also consistent with the section on institutional controls in 10 CFR 61
concerning low-level waste burial grounds.

Comment No. 12 - Some commenters question the definition of decommissioning
which requires that the facility be returned to unrestricted use (11, 12, 16,
23, 30, 34, 35). One comenter agrees with the requirements that the facility
be released for unrestricted use, but raises the question that more detail be
given as to what facilities be released. (36)

Discussion

The definition of decomissioning as expressed in the GEIS provides a descrip-
tion of the process in a regulatory framework. Specifically, it is the process
of removing a facility safely from service and reducing residual radioactivity
to a level which permits release of the facility for unrestricted use and
termination of the license. This definition expresses the complete process of
decomissioning and puts it into the context of reaching a safe point.
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It is the Commission's belief that there is nothing in the definition which
would inhibit future use of +he site once the license is terminated. Unre-
stricted use refers to the fact that from a radiological standpoint, no hazard
$xists at the site, the license can be terminated, and the site can be considered
;n unrestricted area. This definition is consistent with the definition of an
unrestricted area as it exists in 10 CFR 20.3 as being "any area access to which
is not controlled by the licensee for purposes of protection of individuals from
exposure to radiation and radioactive materials and any area used for residential
quarters." The specific future use of the site after the license is terminated
is outside the scope of the GEIS. With regard to reuse of the site for nuclear
purposes, there is nothing in this GEIS preventing such reuse. As indicated
above, reuse of the nuclear facility for other nuclear purposes is not considered
decommissioning. Therefore, a licensee would not be required to submit a decom-
missioning plan or apply for termination of license.

The rule also does not limit the use of alternative decommissioning methods
which delay the completion of decommissioning thereby not releasing the site
for unrestricted use during a period of radiological decay as long as the
methods provide reasonable assurance of protection of public health and safety
and there is a benefit in the use of the delay. The definition of decommis-
sioning as well as the definitions of the alternatives contained in
Sections 2.4 and 15.1.1 of this GEIS indicate that, if permanent cessation of
nuclear activity occurs at the facility, the licensee is to propose to NRC the
method that it intends to use in decommissioning the facility in a manner ulti-
mately leading to the return of the site to an "unrestricted area" according to
the definition of 10 CFR 20.3 and the termination of the facility license.

A.4 Questions Related to Acceptable Residual Radioactivity Levels at
Decommissioned Facilities

A.4.1 General Requirements for Setting Residual Radioactivity Levels

Comment - Several commenters raise questions regarding setting of residual
radioactivity levels. Some (1, 16, 31) said EPA has authority to set such
criteria and NRC should, therefore, not precede EPA in setting such criteria,
while some (23, 34, 40) said that regulations covering residual radioactivity
are not needed now, especially in light of lack of high-level waste disposal
criteria, and one (10) said residual limits should be set by the Radiation
Protection Council. Several commenters made specific comments on the numerical
value of the residual limit, how it should be chosen, and the dose pathway
modeling which should be used one commenter indicated that residual limits for
ore processing facilities should be set on a case-by-case basis. (2, 4, 7, 8,
9, 11, 15, 16, 23, 30, 32, 33, 04, 35, 37, 40).

Discussion

Comment Analysis and Response

Ihe selection of an acceptable level is outside the scope of the rulemaking
supported by this GEIS. Proposed Federal guidance is anticipated to be published
by EPA. NRC is planning to implement the EPA guidance through rulemaking as
soon as possible after it is issued. The Commission is participating in an EPA
organized interagency working group which is developing Federal guidance on
acceptsble re.idual radioactivity for unrestricted use. Currently, criteria
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for residual contamination levels do exist and research and test reactors are
being decommissioned using present guidance contained in Regulatory Guide 1.86,

for surface contamination plus 5 pr/hr above background measured at 1 meter
for direct radiation. As an example, NRC provided such criteria in letters to

,

| Stanford University, dated 3/17/81 and 4/21/82 providing "Radiation criteria
'

for release of the dismantled Standard Research Reactor to unrestricted access."
|

| A.4.2 Termination Survey

Coment No.1 - Raises the question as to what nuclides will be considered in
determining what are the primipal nuclideu for surveying, with concern that
certain nuclides, which have .9nger half lives but may be initially insignificant,

j would be ignored. (37)

Discussion

The principal nuclides for surveying should be those that offer the best
signature for detection (e.g. , strong gamma emitters such as SOCo for reactors).
Generally those nuclides will also be the greatest dose contributors. Based on
some reasonable nuclide spectrum analysis, it should be possible to demonstrate
that removal of these signature nuclides to some acceptable level will result
in adequate removal of non-signature nuclides with longer half-lives so that
the dose contribution from those that remain will be acceptable. Of course
careful spectrum analysis of a few representative cleaning areas should be
performed to provide additional assurance that radioactive contamination has
been properly performed.

Comment No. 2 - Questions whether there is measurement detection capability
which is cost effectiva to =cs3ure concentrations corresponding to the
acceptable residual radioactivity levels. (10, 16, 26)

Comment No. 3 - Questions whether the cost to decontaminate facilities to
residual radioactivity levels corresponding to 10 mrem / year has been
adequately addressed in the GEIS. (30,34)

Discussion

See discussion in answer to Comment A.4.1.

A.5 Questions Related to Financial Assurance

A. 5.1 Costs of Decommissioning

Coment 1 - Raises the question that the GEIS should indicate more clearly the
uncertain nature of the cost estimates made. (23.30) Raises the question that
the NRC should require that licensees obtain detailed cost estimates specific
to their facilities and location rather than have them rely on Battelle PNL
reports and their subsequent sensitivity analyses. (37)

Discussion

Sections 2.6 2 and 15.1.3 of the GEIS include discussions which recognize the
uncertaintirs in the cost of decocnissioning various nuclear facilities.
Table 15.0-2, which is a summary of estimated costs for decommissioning nuclear
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facilities, inaicates that the cost figures include a 25% contingency factor
which can account for uaforeseen events that might impede the conduct of the
decommissioning work. In addition, the GEIS sections on LWRs (Sections 4 and
5) include sensitivity analyses which assess the variability in costs of decom-
missioning depending on various factors such as reactor size, plant design,
contamination levels and waste disposal conciderations. Also, it is indicated
in Sections 2.6.2 and 15.1.3 of the GEIS that the funding levels will require
updating over the life of a facility to assure that adequate funds are available
for decommissioning.

It is not the intention of the GEIS to indicate that when cost estimates are
submitted, NRC will accept cost estimates based solely on the Battelle PNL
reports. However, due to limited experience in decommissioning, the Battelle
PNL reports are useful for preliminary cost estimating. In using these reports
to make cost estimates, a licensee must make suitable adjustments to account
for facility differences and to make periodic revisions to his cost estimates.

More detail in this area is found in NUREG-1221, Sections D.1.1 and 0.2.1.

Comment 2 - Raises the question that since costs are given in 1978 dollars,
how would escalation affect costs. (3)

Comment 3 - Raises the question that the GEIS has not clearly presented the
type of cost being listed in tables, namely whether they are discounted or
undiscounted, so as to be able to properly compare costs of alternative plans
which would take place over different time frames. (9),

Discussion

The costs in the final GEIS are given in 1986 dollars and account for the
effects of escalation since 1978. Costs are given in present value dollars I

with the intention that decommissioning funds will be set aside in such manner '

that the principal plus accumulated interest, plus adjustments as necessary,
will cover the effects of inflation on decommissioning costs and that decommis- l

sioning alternatives can all be directly compared.t

Comment 4 - Questions where in references 1 and 3, cited on page 0-7 and listed
on page 0-46 of the draft GEIS, that there is a discussion of the sensitivity |
of the cost of decommissioning to the dose level from residual radioactivity.
(38)

Discussion

In Section 9.1.1.2 of NUREG/CR-0130 there is a discussion which indicates
that the cost of decontamination of surfaces as estimated in that report is
essentially independent of the level to which it must be decont sminated as
long as that level is in the range of 10-25 mrem /yr to an expc. sed individual.
Section 6.4 of NUREG/CR-0278 indicates that the report considers decommis-
sioning activities necessary to release the facility for unrestricted use for
both 10 and 25 mrn/ year values. In the cost analysis of decommissioning in
NUREG/CR-0278, only one set of cost estimates is presented since the report
assumes that the values are essentially the same whether the acceptable
residual level is 10 or 25 mrem / year.

!
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In add uion to those discussions, reference 1 of this section presents addi-
tional discussion of the basis for the statement that a difference in the

| acceptable residual radioactivity level between 10 and 25 mrem / year would have
relatively small impact on the total decommissioning cost. (For additional
discussion, see response to comment 3 in Section A.7.2.)

i

Comnent 5 - Raises the question that the cost of decommissioning should
include the cost of having the decommissioning effort performed by a
contractor. (33)

Discussion

Sections 4.3.4 and 5.3.4 of the GEIS have been revised to include the impact
on decommissioning costs (included.in References 2 and 3) of having contractors
perform the bulk of the decommission effort at reactors while the licensee
retains certain overview and control functions. These refcrences indicate
that use of such contractors is likely for these large facilities.

For material facilitics, the cost estimates do not specifically include the
assumed use of contractor costs because amounts listed are considered
reasonable in providing adequate funds so that a facility does not become a
concern to public health and safety. The additional expense associated with
requiring all material licensees to set aside in their funding method the
added costs of assuming use of a contractor is not justified compared to the
small number of licensees expected to have to use contractors. The increased
cost of use of a ec,ntractor is not expected to be as large as suggested by the
commenter.

Comment 6 - Raises the question that the GEIS should provide better detail of
costs for certain material facilities where the survey costs may be significant.
(38)

Discussion

Survey costs for five typical material facilities are presented in NUR:G/CR-2241,
which presents estimated survey costs for various types of nuclear facilities.
The costs of the termination surveys for the material facilities considered can

} be compared to the overall costs of decommissioning these facilities which are
'

presented in NUREG/CR-1754. In general, for these material facilities, the
cost of the terminal survey is estimated to be approximately 5% of the overall
cost of decomcissioning assuming an acceptable residual radioactivity level in
the range of 10 to 25 mrem / year to an individual.

For material facilities which require little or no decontamination effort,
either because the source of radioactivity is sealed, or short-lived, or there
has been no spread of contamination, it is intended that the survey effort will
be minimal and of low cost.

Comment 7 - Questioned the accurat.y of the cost estimates in the GEIS stating( that they are too low, especially in light of the high cost of the operational
decontamination at Dresden 1. (44)
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Discussion

The cost information contained in the GEIS is a summary of costs developed in
a series of reports prepare 1 by Battelle-PNL on the technology, safety, and
costs of decommissioning nuclear facilities. The purpose of these reports
has been to develop a data base on decommissioning nuclear facilities to support
an NRC reevaluation of its decommissioning policy. The PNL reports are detailed
engineering evaluations of the activities involved in decommissioning nuclear
facilities. The reports consider: (1) the detailed design and layout of the
reference facility; (2) estimated conditions in the facility at the time of
shutdown (just prior to decommissioning) including estimates of radionuclide
inventory and radiation dose rates; (3) techniques for decontamination and
dismantling which are current and proven; and (4) radiation protection require-
ment for workers and the public. Based on these considerations, the PNL reports
develop detailed work plans and time schedule; to accomplish decommissioning,
including those for planning and preparation, decontamination, and component
disassembly and transport. In making costs estimates of decommissioning, the
PNL reports include such matters as work scheduling estimates, staffing
requirements, specialty contractors, essential systems, radioactive disposal,
and supplies.

Although it may be difficult to make comparisons between different cost
estimates for different facilities because of site specific considerations,
it can be said that the PNL estimates represent reasonable approximation of
the range of decommissioning costs, in particular because they use engineering
assumptions and are based on decommissioning experiences. Other estimates,
made independent from PNL and made using engineering assumptions, are in the
same general cost range as PNL. Other estimates may be higher but careful

I review of the assumptions used should be made such as whether they use engineer-
ing assumptions or only extrapolations, whether they are in current dollars or
future year dollars, and whether they include they cost of demolition and site
restoration in the cost estimate. The PNL costs presented in this GEIS are in
1986 dollars and do not include the costs of demolition of nonradioactive struc-
tures and site restoration after termination of the NRC license.

More detail on the basis of the PNL studies and comparison with other estimates
is contained in NUREG-1221, Section 0.1.1.

Specifically, with regard to cost estimates mado for the operational decon-
tamination of Dresden 1, it is incorrect to compare the cost of decommissioning
a plant to the cost of decontaminating an operating plant with the intention of
returning it to service. Specifically, in the case of the operating plant it
is necessary to do extensive testing and analysis to check material compati-
bility with decontamination solutions for eventual restart of the reactor. It
is also necessary to run the decontamination p.'ocess unuer very controlled
conditions so as not to damage pressure boundary material. In addition, there
will be additional system flushings necessary to ensure that the system is free
of decontamination solutions before it is restarted. These additional system
flushings can generate large volumes of additional radioactive waste which must
be processed, packaged, and disposed of. These additional activities, which
can be costly, are not necessary for a decommissioning in which the intent is
to dismantle the plant and material compatibility is not as large a concern.
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In addition, the Dresden 1 facility is an atypical situatic,n. The Dresden 1
project was a research and developr.aent study for the purpose of demonstrating
the feasibility of decontaminating plant systems to reduce occupational exposure
prior to a plant resuming further operations. When returning a plant to field
service, great care has to be taken to ensure that the decontamination solutions
and procedures used do not adversely af fect the ple it's systems. Therefore the
procedure used at Dresden was relatively costly since it was highly controlled
as a research project. Conversely, decontamination solely for the purpose of
reducing the worker dose prior to the initiation of decommissioning would not |,

1 require the same level of system protection since the systems would never be
intended for further use. The system at Dresden consisted of a much largtr,
more complex set of systems than the portable systems employed today for primary
system decontaminations by r!veral nuclear seivice companies. The costs of a
single primary system decontamination is estimated by the service companies to ,

be in the range of $1 to $3 million, depending upon site-specific circumstances. !,

The system decontamination described in NUREG/CR-0130, including waste treatment'

but excluding waste disposal, was estimated to cost about $404,000 in 1978
dollars. When escalated to 1984 dollars, that cost becomes $1.07 million, in '

reasonable agreement with the prices currently quoted by nuclear service l
companies.

Comment 8 - Questioned the higher cost of decommissioning BWRs vs. PWRs as O veni
in the GEIS, stating that the highar BWR costs are based on more restrictive
assumptions regarding allowable occupational dose thus resulting in higher costs,
and that higher costs for special equipment for BWRs are estimated. (6)

Discussion

The PNL studies for PWRs and BWRs have been updated and a summary of the results
is contained in Sections 4 and 5 of this GEIS. In the updating, the assumptions
regarding allowable occupational dose have been put on a common basis thus
allowing better comparison of results.

Comment 9 - Raises the question that the GEIS should contain more detcil on
the matter of unforeseen expenses should there be cost overruns at low-level
waste burial sites due to engineering and/or management control problems. (36)

Discussion

Sections 4 and 5 of the GEIS have been revised to include an evaluation of
the technology, safety, and costs involved if it is necessary to store wastes
onsite past the expiration of a facility operating license due to problems at'

| disposal sites,
f

i Costs of waste disposal are included as part of the decommissioning costs in
j Table 15.0-2. These costs are based on data developed in the Battelle PNL

reports. The reports develop waste disposal costs by determining the
'

volume of waste which must be buried, the curie content of the waste, and the
costs of burial. The costs include a 25% contingency factor to account for
unforeseen difficulties in carrying out the activities,

Specific details on problems at low level burial sites which may cause buriali

costs to increase in the future were beyond the scope of the original Battelle

4
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PNL reports. It is intended that future revisions of these reports will !"

consider updated considerations of burial site costs. |
4

-

As discussed in Section 15.1.2.1, licensees will be required to submit 5 years I

prior to the projected end of operation up-to-date cost estimate on which to
base financial assurance. In particular, this estimate would be based on a'

i current estimate of major factors that could affect decommissioning costs, as
i for example, then-current problems at low-level waste burial facilities. This i

requirement is intended to ensure that the licensees consider relevant up-to- !

!date information which could be important to adequate planning and funding for'

decommissioning well before decommissioning actually begins.
,

:

! A. 5. 2 NRC Authority in the Area of Financial Assurance !
: t

| Comment 1 - Questioned the authority of the NRC to write regulations in the
] financial assurance area, and specifically to allow certain funding methods,
j while precluding others. (2, 16, 24, 34, 35) ;

'

1

Discussion '

;

The Commission's statutory mandate to protect the radiological health and
j safety of the public and promote the common defense and security stems ;

i principally from the itomic Energy Act and Energy Reorganization Act. In -

i carrying out its licensing and related regulatory responsibilities under these j

acts, the NRC has determined that there is a significant radiation hazard [
!

] associated with nondecommissioned nuclear facilities and that the public
health ana safety can best be protected by promulgating a rulo requiring

! reasonable assurance that at the time of termination of operations adequate |
j funds are available so that decommissioning can be carried out in a safe and t

j timely manner and that lack of funds does not result in delays that may cause
j potential health and safety problems. Although ti ase acts do not permit the
; NRC to regulate rates or to interfere with the decisions of State or Federal

agencies respecting the economics of nuclear power, they do authorize the NRC |
to take whatever regulatory ac.tions may be necessary to protect the public |

: health and safety, including the promulgation of rules prescribing allowable !

; funding methods for meeting decommissioning costs. |

More detail on this area is contained in NUREG-1221, Section 0.8.1 and 0.8.3.

f Because of the diversity of NRC licensees and facility types, as discussed in
! Sections 2.6.2 and 15.1.3 of the GEIS, the NRC will allow latitude in

implementation of funding methods to provide reasonable assurance of funding.

) Comment 2 - Questioned the authority of NRC to require sureties, stating that
i Congress granted that authority only for the regulation of uranium mills in
| Section 203 of the Uranium Mill Tailings Radiation Control Act of 1978. (16) I

Discussion

As discussed in Comment 1 of Section A.S.2, NRC has authority to require I

reasonable assurance of the availability of funds to decommission a facility
j based on its responsibility Ls stated in the Atomic Energy Act to protect the
j health and safety of the public. NRC has used its authority not only to
| require sureties for the decommissioning of uranium mills, but has used its
:
1
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authority under the Atomic Energy Act to require sureties to provide assurance
| of funds for the closure and stabilization of low-level waste burial grounds

in Section 61.62 of 10 CFR Part 61, "Licensing Requirements for Land Disposal
of Radioactive Waste."

A.S.3 The Level of Assurance Required

Comment 1 - Disagreed with the GEIS statemer.t that a "high" level of financial
assurance was necessary for decommissioning, and indicated that the NRC should
require "reasonable" levels of financial assurance. (7, 23, 24, 35)

Discussion

The GEIS has been revised to indicate that the NRC wi*1 require that there be
reasonable assurance that funds for decommisnioning will be available when
necessary.

A. S. 4 Acceptable Funding Methods

A.5.4.1 Need for Flexibility in Funding Methods

Comment 1 - Raiser the question that because of the different types of reactor
licensees, that NRC requirements must be flexible, and that it would be better
to have case-by-case evaluations based on the specific licensee situations and
general guidelines. (12, 24, 27, 29)

Discussion

The staff agrees with this comment. As discussed in Sections 2.6 and 15.1.3
of this final GEIS, the NRC is allowing latitude in the use of funding methods,
based on two criteria. The first and most important criterion from the Com-
mission's standpoint is reasonable assurance that funds will be available in a
timely manner for safe decommissioning. Based on this criterion, certain
funding methods are deemed acceptable in the proposed rule for providing
reasonable assurance of funds. Latitude for ctoosing among these methods is
permitted by the amendments to take into accourt other issues which are normally
outside NRC's jurisdiction including rate collection, ratepayer cost, taxation
ef fects, whether a method is equitable to ratepayers, and other local concerns.

A. S. 4. 2 Commenter Opinions Regarding Funding Methods

Coment - Some commenters indicated support for use of prepayment and external
funds as the only allowable funding methods (1, 5, 16, 27, 32, 36, 37, 38, 40).
Other commenters indicate that there should be nore flexibility in NRC rules
and that internal reserves should also be allowod since there is a significant
cost advantage to the internal reserve and that tho internal reserve provides
reasonable assurance of funds for decommissionifig.

Olscussion

A revised discussion of acceptability of funding methods in terms of providing
| reasonable assurance of funds for decommissioning is contained in Sections 2.6

und 15.1.3 of thu Final GEIS. The NRC has considered the use of various fund-
ing methods, and in particular intern 91 reserve, in several documents and has
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reviewed public coments on the proposed rule and the draft GEIS. Based on
these documents and on the discussions presented in Section 2.6.2 and 15.1.3
of this GEIS, and presented in more detail in NUREG-1221, Sections 0.3.2.1 and I
D.3.2.2, using a standard of providing reasonable assurance that sufficient |,

j funds are available for decommissioning, electric utility licensees may use |
an external reserve sinking fund without additional financial assurance ;

i mechanisms such as insurance or purities. As noted above, more detail in this t

| area is contained in NUREG-1221, Section 0.3.2.1 and D.3.2.2. |

a :

i A.5.4.3 Procedural Questions on Funding |
i

Comment 1 - Indicated that, because current financial provisions for
, ,

; decommissicning are inadequate, that collection of funds should begin promptly ;

j and that there should be more detail on requirements for existing plants in i

j the GEIS. (9, 27) |
1

!'i Discussior,

I l

Revised Sections 2.6 and 15.1.3 contains additional discussion concerning |
; financial assurance requirements for operating plants. Upon issuance of an
j ef fective rule on decomissioning, current licensees will indicate to the NRC

,

i their provisions for providing funds for decommissioning within two years after ;

i the issuance of the final rule. Additional discussion on how existing licensees t

i should carry out these activities is contained in Section A.1.2 of this Appendix. !

|Comment 2 - Raised the question that the regulatory approach of the NRC has not ,

been able to deal with sufficient specificity on financial matters. (1) |>

1 ;
l Discussion t

} |
j Sections 2.0 and 15.1.3 indicates funding methods considered acceptable to the |
{ NRC in assuring availability of funds for decommissioning. Section 15.2 i

! indicates the intent of the NRC to publish decommissioning regulations covering i

the issues presented in Section 15.1. These regulations will contain specific
i requirements on allowable funding methods and on setting funding levels.
'

Comment 3 - Raises the question of how NRC will work with the state PUC's in
j assuring availability of funds. (40)

Discussion

NRC has included in its amended regulations funding provisions considered
acceptable in protecting public health and safety. This is similar to other
health and safety matters contained in the Commission's regulations. State

,I PUC's are responsible f]r setting a utility's rates so that all reasonable
{ costs of serving the public are satisfied, including costs of adhering to NRC
j regulations concerning decommissioning. Provisions contained in the amended
j regulations are very specific cnd NRC does establish specific requirements for

indicating to the PUC's how reatonable assurance will be provided that funds
i will be available for uecommissioning. Specific financial and local issues,
i such as rate of fund collection, procedures for fund collection, cost to rate-

payers, taxation ef fects, equitableness, accoun'ing procedures, ratepayer
versus stockholder considerations, and responsiveness to change, will not be
addressed by NRC but will be left to state PUCs to determine. The final rule'
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recognizes that funding for decommissioning of electric utilities is also
subject to the regulation of State and Federal agencies (e.g., FERC ar.d state
PVCS) having jurisdiction over rates, and that the NRC requirements are in
addition to, and not substitution for, other requirements, and are not
intended to be used, by themselves, by other agencies to establish rates.
Hence, NRC does not intend to become involved as part of the decommissioning
rate regulation process. More detail in this area is contained in NUREG-1221,
Section 0.8.3.

A.5.4.4 Opposed to GEIS Funding Recommendations for Fuel Cycle and Non-Fuel-
Cycle Facilities.

Comment 1 - Two commenters raised the question that financial requirements
will impose a financial burden on non-fuel-cycle facilities engaged in
radiopharmaceutical medical research and development and clinical laboratory
facilities, and also on tantalum manufacturers placing them at a disadvantage
to foreign competitors. (15, 31) Another commenter (16) raised the question
that self-insurance should be allowed since there is no avidence that it is
not suitable, and that certain licensees are at least as financially sound as
bonding or insurance companies or banks. This commenter also raised the
question that sureties should not be required because there is no evidence in
the GEIS that any licensee has ever defaulted in carrying out pertinent decom-
missioning requirements, and because they may not be availaole to licensees,
and that they are not necessary since the NRC would not issue or renew a license
if a licensee were not prepared to carry out decommissioning.

Discussion

The types of funding methods discussed in this GEIS, and allowed for materials
licensees in the amended regulations, are consistent with those contained in
earlier NRC promulgated rules in 10 CFR Part 40, Appendix A, regarding require-
ments for funding the decommissioning of uranium mills and mill tailings, and
in 10 CFR Part 61 regarding funding for closure of low-level-waste burial
facilities. The Commission found in developing those requirements that self
insurance for a private sector applicant or licensee would not be an acceptable
form of surety. Even if a private sector applicant or licensee is currently
adequately c mitalized, a lack of funds at the time of decommissioning, which
may not occur for several years in the future, can cause problems with complete
decommissioning. Problems such as bankruptcy have arisen in recent years with
NRC licensees and Agreement State materials licensees not having sufficient
funds for cecommissioning.

As part of the effort involved in preparation of the proposed rules, NRC pre-
pared a Regulatory Analysis, which evaluated the benefits snd costs associated
with the requirements contained in the proposed rules. The Regulatory Analysis
indicates that the large majority of NRC licensees are exempted from the specific
requirements on den,onstrating financial assurances, although they are neverthe-
less financially responsible for paying for decommissioning as well as carrying
out decommissioning. Those exempted include those possessing smaller quantities
of radioactive material than prescribed in the regulations, those using sealed
materials and thor,e using material with half life less than 120 days. In addi-
tion, for many of those remaining licensees who must demonstrate funding assur-
ance, a certification of an amount and funding method as prescribed in the rule
would be sufficient. For those remaining licensees who must submit a funding
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plan, the plan would only be required at the time of license renewal at which
time it is much more efficient for the licensee and staff to implement as part
of the overall renewal effort. The regulatory analysis evaluated the costs

1

(associated with submittal of these funding plans. Based on these costs and on
the number of exempted licensees, the regulatory analysis concluded that the
moderate increase in overall costs to the NRC and the industry is balanced by
the important increase in the effectiveness of decommissioning activities that
will assure that impacts on health, safety, and the environment are minor.

As an additional effort to minimize impacts while maintaining reasonable {assurance that funds are available for deccmmissioning, the NRC his decided to -

modify the proposed rule to permit the use of parent company guarantee when
accompanied by financial tests for licensees. This is consistent with NRC's
Policy Guidance Regarding Parent Company and Licensee Guarantees for Uranium
Recovery Licenses issued in December 1985.

This area is discussed in more detail in NUREG-1221, Section D.6.

Coment 5 - Raised the question that financial assurance provisions should not
be extended to facilities currently undergoing decommissioning. (16) :

Discussion

See response in Section A.1.2 of the Appendit

A. 5. 5 Funding for Premature Decommissioning, for Reactors Including
Post-Accident Decommissioning

;

iComment 1 - Disagrees with the GEIS discussion ur finds insufficient detail on ;
"

funding for premature decommissioning, in particular post-accident cleanup and
decommissioning. (7, 12, 23, 24, 28, 29, 32, 35, 37, 38) Also raised the ;
question of how funding will be available for non-accident premature t

decommissioning. (5, 7, 12, 23, 24, 28, 29, 32, 35, 37, 38)

Discussion

Revised Section 8 of the GEIS entitled "Decommissioning of Reactors Which Have
Been Involved in Accidents," based on a Battelle-PNL report on post-accident
cleanup and decommissioning, contains information on the technology, safety,
and costs of prematurely decommissioning a reactor which has been involved in
an accident.

3
P

The availability of funds for post-accident cleanup is related to financial
,

assurance for decommissioning. The costs of post-accident cleanup can be sub- |stantially larger than the costs of decommissioning. Assurance of funds for !

post-accident cleanup activities is more properly covered by use of insurance. '

Post-accident cleanup activities are broader in scope than decommissioning,
,

that is, they can lead ultimately to either reuse or decommissioning. Accord- '

ingly, the funding requirements for accident cleanup are not included in the
; GEIS or in these amended rules but are contained in 10 CFR 50.54(w) whichrequires that utility licensees for production and utilization facilities

obtain insuranco to cover decontamination and cleanup costs associated with |
*

onsite property damage resulting from an accident.
t

j
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Vith regard to the funding of decomissioning activities which would occur
prematurely either following an accident or if an accident did not occur, NRC
has had several studies done to address this issue. These include NUREG-0584,
NUREG/CR-1481, NUREG/CR-3899, NUREG/CR-3899 Supplement 1, and NUREG/CR-2370.
These documents address the question of assurance provided by the various
funding methods, including prepayment, external reserve, internal reserve, and
insurance. In particular, as discussed in Section 2.6 of the EIS and in more
detait in NUREG-1221, Section D.3.2.1.1, NUREG/CR-3899 notes that the market
value of utilities, even those involved in the most extreme financial crises,
is still far in excess of decommissioning CoFts and that the value of the
assets of a utility both tangible and intangible are more than adequate to (
cover future projected decommissioning costs. These considerations must also
be viewed within the context of the Commission requirements for onsite property
damage insurance in 10 CFR 50.54(W), discussed above, the proceeds from which a
utility could use to decontaminate its reactor after an accident. Although

i
' these insurance proceeds would not be used directly for decommissioning, they |

would go a long way toward reducing the risk of a utility being subject to a i

tremendous demand for funds after an accident. Because most utilities are now
carrying insurance in excess of $1 billion and the Commission has implementedi

its proposed requirement in 10 CFR 50.54(w) for insurance at this level, a ,
a

major threat to long term utility solvency will have been substantially reduced.

In addition to the factors discussed in Section 2.6 of the EIS and in more
detail in NUREG-1221, Section D.3.2.1.1, the considerations in NUREG/CR-3899 ;

and the presence of the accident insurance provided by 10 CFR 50.St(w) one,

]
needs to balance the benefit of the reasonable assurance criteria against the
cost or practicality of assurance. Methods that could be used to handle'

premature decommissioning include prepayment of funds, external reserve, i

j insurance, and sureties. However, prepayment of funds has been recognized by
several studies as being significantly more costly than the other methods. i

t

Furthermore, in view of the unlikely nature of the events and the potential
problems being considered, prepayment has a cost too high for the benefit
that would be realized. External funding would not by itself provide
additional assurance for premature shutdown. Earlier studies in NUREG-0584
found that surety bonds were not generally available in the amounts necessary
for decommissioning power reactors. Use of insurance for nonaccident related
decommissioning was found in an earlier study performed for the NRC,"

NUREG/CR-2370, to have potentially serious problems of insurability '.nd moral
hazard and is not currently available. (Moral hatard is a term used in the
insurance industry to indicate a situation of lack of loss prevention or loss
control because those insured have access to risk prevention.)

In light of the factors considered, including the assurance provided by the
various methods, the unlikely nature of the various events and the cost and
practicality of providing more absolute assurance by certain methods, it is"

concluded that the fundine, methods provided in the proposed rules are
adequate.

More detail in this area is found in NUREG-1221, Section 0.3.2.1 and D.3.2.2.

A.6 Questions Related to the Effect on Oecommissioning of the Unavailability
; of Waste Disposal Capacity

i Comment 1 - Some commenters raised the question that the NRC's decommissioningi

) regulations must consider the effect that the unavailability of high-level waste
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,

and low-level waste disposal capacity will have on the capability to decom-
mission a facility. Two commenters raised the question that there needs to be

.

>

I
low-level waste and high-level waste disposal regulations before questions about I

decommissioning can be resolved. One commenter (15) questioned the ability to |assess realistically the impact of decommissioning criteria that call for
disposal of high volume, low-level radioactive sludg&s because there are no

t

! sites available now or in the foreseeable future to accept this waste. (15) !
' (3, 11, 16, 23, 30, 34, 36) !

:'

Discussion
i

, i

(l Disposal of decommissioning wastes is covered by existing regulations and is
t

a~ beyond the scope of the rulemaking action supported by this GEIS. Disposal of j
spent fuel will be via geologic repository pursuant to requirements ret forth |in NRC's regulation 10 CFR Part 60. In addition, storage of spent fuel in ',

1 independent spent fuel storage installations is covered by 10 CFR Part 72.
,

;

) Disposal of low-level wastes is covered under NRC's regulation 10 CFR Part 61.
These regulations are all in effect. Because low-level wastes cover a wide

<

; range in radionuclide types.and activities, 10 CFR Part 61 includes a waste
j classification system that established three classes of waste generally

,

'

.
j suitable for near-surface disposal: Clas: A, Class B, and Class C. This jclassification system provides for successively strict 3r disposal requirements
'

<

i so that the potential risks from disposal of each class of waste are
|i essentially equivalent to one another. In particular, the classification i

system limits to safe levels the concentrations of both short- and long-lived '

: radionuclides of concern to low-level waste disposal. The radionuclides con- !! sidered in the waste classification system of 10 CFR Part 61 include long-lived '

activation products, such as Ni-59 or Nb-94, as well as "intense emitters"
such as Co-60.

j Wastes exceeding Class C limits are considered to be not generally suitable for
near surface disposal, and those small quantities currently being generated are3

|being safely stored pending development of disposal capacity. The recently
;

{ enacted Low-Level Radioactive Waste Policy Amendments Act of 1985
i (Pub. L. 99-240, approved January 15, 1986, 99 Stat. 1842) provides that dis-

posal of wastes exceeding Class C concentrations is the responsibility of the
i

,

Federal Government. The Act also requires a report by DOE to Congress with
[! recommendations for safe disposal of these wastes.
!'

As far as decommissioning wastes are concerned, technical studies coupled with f| practical experience from decommissioning of small reactor units indicate that
|) wastes from future decommissionings of large power reactors will have very
[

'

similar physical and radiological characteristics to those currently being
generated from reactor operations. Two of the studies performed by NRC include !

7

NUREG/CR-0130, Addendum 3, and NUREG/CR-0672, Addendum 2, which specifically
address classification of wastes from decommissioning large pressurized water |4

; reactor (PWR) and large boiling water reactor (BWR) nuclear power stations,
i

i

| These studies indicate that the classification of low-level decommissioning :
; wastes from power reactors will be roughly as follows:

I
's !

L

!
: -

1
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Waste Class PWR (Vol. %) BWR (Vol. %)

; A 98.0 97.5
8 1.2 2.0
C 0.1 0.3

Above C 0.7 0.2
i

As shown, the great majority of the waste volume from decommissioning will be ,

classified as Class A waste. Only a small fraction of the wastes will exceed
Class C limits.

Disposal capacity for Class A, Class B, and Class C wastes currently exists.
Development of new disposal capacity under the State compacting process is
covered under the Low-Level Radioactive Waste Policy Amendments Act referred
to above. This Act provides for incentives for development of such capacity,
as well as penalties for failure to develop such capacity. For wastes exceeding
Class C concentrations, DOE has offered to accept such waste for storage pending
development of disposal criteria and capacity. For spent fuel, a detailed
schedule for development of monitored retrievable storage and geJ1ogic disposal
capacity is provided in the Nuclear Waste Policy Act of 1982. :

Licensees will have to assess the situation with regard to waste disposal as
j part of the decommissioning plan which they submit according to the requirements
| of the amended regulations. In addition, the rule amendments require that at
' or about five years prior to the projected end of operation, each reactor '

licensee submit a cost estimate for decommissioning based on an up-to-date ;

assessment of the actions necessary for decommissioning. This requirement is
intended to assure that consideration be given to relevant, up-to-date informa- I

tion which could be important to adequate planning and funding for decommission-
ing well before decommissioning actually begins. These considerations would

' likely include an assessment of the then current waste disposal conditions. If
for any reasun disposal capacity for decommissic,ning wastes were unavailable, '

there are provisions in faction 50.82 of the amended regulations to allow delay
'in completion of decomissioning which would permit temporary safe storage of

decommissioning wastu. In addition, Section 50.82 contains requirements to,

ensure that adequate funding is available for completion of delayed i

decommissioning.

Although the DECON decommissioning alternative assumes availability of capacity ,

to dispose of waste, alternative methods of decommissioning are available |
including delay in completion of decommissioning (such as SAFSTOR) during which
time there can be storage of wastes. Delay in decommissioning can result in a !
reduction of occupational dose and waste volume due to radioactive decay. |

Comment 2 - Raires the question that the NRC should consider the decommissioning
of low level waste storage facilities erected at reactor sites. (8)

|
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Discussion

Battelle PNL, as part of development of the data base for this GEIS, prepared
an evaluation of the techr. ology, safety and cost of decommissioning a nuclear
facility for the case in which waste must be stored at the site after expira-
tion of the operating license. That evaluation also includes an evaluation of
the decommissioning of the temporary low-level waste storage facilities. This
evaluation showed the additional impact was not significant.

Ont commenter (15) questions the ability to assess realistically the impact of
decommissioning criteria that call for disposal of high volume, low-level
radioactive sludges because there are no sites available now or in the
foreseeable future to accept this waste. (15)

Comment 3 - Raises the question that on-site, low-level waste disposal is the
most likely and most reasonably available method for decommissioning. (16) ;

Discussion

As indicated in the response to Comment 1 decommissioning regulations will
; contain provisions for use of delayed decommissioning alternatives, such as |

) SAFSTOR, for facilities which must store low level waste at the site past the !
! expiration date of the facility operating license. However, it is assumed that I

this storage at the site will be temporary. Fermanent conversion of sites to a,

low level waste burial facility is not considered a decommissioning alternative !

] because, is is stated in Section 2.3 of the GEIS, decommissioning of a facility
i leads to unrestricted use. Conversion and use of a facility for a LLW disposal |

site after its operating life is over is outside the scope of the rulemaking L

supported by this GEIS and would have to be reviewed on a case by case basis by
|NRC.

Comment 4 - Disagreed with e statement made in Section 2.7 of the draft GEIS
that the quantity of waste from operating reactors will considerably exceed i

i that generated by facilities being decommissioned, although one commenter indi-
| cated agreement with the statement. (1, 35)

,

| f

] Discussion ,

; The basis for the statement in Section 2.7 of the draft GEIS is that it has
|been estimated that an operating 1000 MWe reactor will generate approximately '

i 31300 m /yr of low level waste. Thus for 100 reactors, the total waste volume
8generated would be approximately 130,000 m /yr. DECON of a reactor is estimated

; to generate less than 5000 m /yr over a 4 year period.3

j It is recognized in Section 2.7 in the GEIS that, for any one reactor, decom-
missioning will generate rn appreciable fraction of the low level waste gene-
rated by a reactor over its lifetime. It is also recognized in the GElb tht.t i

s there is a need for burial capacity of this low icvel radioactive waste. ;

;

i Comment 5 - Questioned the validity of the comparison made in Section 0.4.4 of ;

: the GEIS of 17900 m8 of waste volume generated to 1160 acres that the plant
originally occupied. '

;

,
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Discussion

The comparison was between the 2 acres which would be used at a low level waste
burial ground for the 17900 m3 and the 1160 acres originally used as the site
of the reference PWR. The comparison is valid because the operating nuclear
facility with restricted use covering 1160 acres has been converted to 2 acres
of waste disposal space following termination of license.

A.7 General Technical Questions About Decommissioning

A.7.1 Questions on the Information Base Developed for the GEIS

Comment 1 - Questions the adequacy of the information base developed for the
GEIS, in particular the lack of completed reports on research and test reactors,
multiple reactors, non-fuel-cycle facilities, UFa conversion plants, anal
post-accident decommissioning. (1, 5, 7, 16, 23, 30, 36, 38)

Discussion

The technical data base upon which the GEIS is based repfesents an extensive
study of the decommissioning of nuclear fuel cycle and non-fuel-cycle facilities.
Since the draf t GEIS was issued, reports on the technology, safety and costs of
decommissioning the following facilities have been completed: multiple reactors,
non-fuel-cycle facilities, UFe conversion plants, research and test reactors,
independent spent fuel storage installation ano decommissioning of reacters and
fuel cycle facilities involved in accidents. Reports that had already been
completed at the time the draft GEIS was published include the technology,
safety and costs of decommissioning the following facilities: pressurized water
reactors, boiling water reactors, reprocessing plants, fuel fabrication plants,
and mixed oxide fuel fabrication plants. Also reports on the technology and
costs of termination surveys to verify that residual radioactivity levels meet
acceptable levels have been completed.

Based on the above, it is the NRC's judgment that the development of the data
base is sufficiently complete to develop the GEIS and subsequent rules. More
details on this area are in NUREG-1221, Section 0.1.1.

,

Comment 2 - Raises the question that the GEIS does not provide enough technical
detail or historical detail to provide information on decontamination and

f decommissioning performance. (30)
' Discussion

As stated in the GEIS, Section 1.1, the purpose of the GEIS is to assist NRC
in promulgating revisions to regulations on decommissioning. As such, the
GEIS presents a summary of the technical data base. The full technical data
base including detailed information on decontamination and deconnissioning
techniques and experience is contained in over 20 volumes of reports prepared
by Battelle-Pacific Northwest Laboratories. These reports are referenced
through out the GEIS and should be used if detailed technical information is
necessary to a user. These include large amounts of technical and historical
detail on decontamination and decommissioning performance.
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Comment 3 - Raises the question that waste volumes, and content, and risks
have been underestimated in the GEIS. (1)

4

Discussion

The quantities and radioactivity of the wastes arising from decommissioning are
developed in the Battelle-PNL reports through an analysis of the radionuclide
inventory in the plant at the time of plant shutdown, the types and quantities :
of wastes that must be disposed of and the decontaminction procedures %. ;

- generate waste volumes. The pressurized water reactor and boiling w;ter reactor '

reports also provide details concerning the sensitivity analysis of impact of (
differing plant conditions, including different amounts of contaaination than ;,

'

those initially estimated and different reactor sizes, j

This is based on the data base currently existing on decontamination and decom-
M ssioning and on estimated plant condition at the time of shutdown. Based on
the detailed technical analysis completed, the waste volumes and risk associated
with decommissionir.g are not considered to be underestimated. More detail on
this area is found in NUREG-1221, Sections D.1.1 and H.1. !

!

Coment 4 - Raises the question of why decommissioning of HTGRs is not !
considered in the GEIS. (35)

Discussion
,

i

The purpose of developing the technical data base is to provide support for
,

; development of a generic rule on decommissioning which can provide consistent *

licensing basis and remove the need for case-by-case licensing decisions.
|Since there is only one HTGR currently in commercial operation and none are t

currently planned to be built, there is no currently sufficient need to study, t'

in a generic manner, the decommissioning of HTGRs. Review of the decommission- i

ing for thet facility can be undertaken on a case specific basis. Of course. L
the existing HTGR will be required to conform to general proposed rule require- '

ments, namely financial assurance, planning, and decommissioning alternatives,
although specific details will have to be considered for the plant.1

I
1

i'

Comment 5 - Questions the adequacy of the NRC analysis on the decommissioning !
I of low level waste burial grounds and questions whether the NRC analysis of 1

i fuel reprocessing plants is based on realistic models. (32) |
I -

i Discussion |

Detailed evaluation the decommissioning of low level waste burial groundt is I
outside the scope of this GEIS. This evaluation is contained in NUREG-0782, i

Draft Environmental aim act Statement on 10 CFR Part 61 "Licensing Requirements '4

for Land Disposal oi Radioactive Waste," September 1981, and in the proposed ~
i

! rule on "Licensing Requirements for Land Disposal of Radioactive Waste "
46 FR 38081, July 24,1981.

The Batte?1w-PNL study on the technology, safety and costs of decommissioning
a fuel reprocessing plant is based on the Barnwell Nuclear Fuel Plant, located I

in Barnwell, South Carolina. Although the Barnwell Plant hPs never operated as
a fuel reprocessing plant (FRP), its design is considerec to have characteristicsi

typical of those present in any future FRP. In addition, because the existing
i
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| portions of the Barnwell plant do not include facilities for high-level liquid
waste solidification (which any future FRPs would contain) the Battelle-PNL'

study included a conceptual facility of this type added on to the Barnwell
plant and analyzed its decommissioning.

|

' Although the Nuclear Fuel Services (NFS) plant in West Valley, New York, is the
only commercial reprocessing plant that has operated in the United States'

(although it is not currently operating) it is not used as the reference plant.
The NFS situation is not directly translatable to the present or projected
nuclear power industry because a national policy (10 CFR Part 50, Appendix F)

! requiring the solidificatien of high-level waste was not established until 1971,
well after the plant began operation. Therefore, since NFS has its reprocessing
high-level wastes stored in large underground tanks in slurry form, the costs
of decommissioning this plant would be expected to be higher than that of any
new FRPs if they were to be constructed and hence West Valley was not used as
the reference plant.

1

At the present time no commercial spent fuel is being considered for
reprocessing.

Comment 6 - Raises the question that the draf t Gels has not adequately handled
the problems of decommissioning following an accident, specifically the costs.i

1 financial considerations and procedures. (7, 35, 37, 39)

Discussion

j See revised GEIS Section 8 for a discussion of decommissioning of a reactor
which has been involved in an accident,

a A 7.2 Technical Details

| Comment 1 - Raises the question that the NRC assumption that "good housekeeping"
) practices have been employed is not valid. (1)

Discussion

The full sentence quoted above from page 2-13 of the draf t GEIS is "Most rooms
'

should not be mildly contaminated with radiosctivity in excess of levels which
I are acceptable for unrestricted facility use since it is assumed that good
j housekeeping and ALARA practices will be used during facility operations to'

control the spread of contamination." The context of this sentence is that
most rooms will either be highly contaminated, thus requiring extensive decon-
tamination efforts, or will have very low contamination levels because of the
need to control occupational exposures during operations. These exposures
during operations must be kept "as low as reasonably achievable" in accordance
with 10 CFR 20.1 and with Regulatory Guide 8.8.

The draft GEIS, Section 2.5.3, goes on to state that, if necessary, decontam-
ination of these mildly contaminated rooms during decommissioning can be accom-

,

plished at a low cost and with low expenditures of manpower. I

Comment 2 - Questions how decommissioning will vary as a function of the year
of design of the LWR and the effect of different levels and durations of plant
operation. (3) 1
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Discussion
,

The development of the technical data base on decommissioning included an |
analysis of the sensitivity of the technology, safety and cost of decommission- '

ing to several different parameters considered to be potentially significant
in their effect. These parameters included: (1) plant size (thus considering
the level of plant operations, as well as the year of design of the reactor
since older reactors are generally a small power level while newer reactors
are larger); (2) the degree of radioactive contamination (thus considering the ,

j duration of plant operation since with longer lifetimes there could be greater
contamination); (3) waste disposal charges; (4) contractual arrangements; and

i (5) for B'dRs, dif ferent containment designs. The results of these sensitivity
analyses are contained in Ser:tions 4.3.4 and 5.3.4 of the GEIS. These sections
point out that, while there were some differences in results, the conclusion
of the sensitivity analyses is that the differing parameters do not substan-
tially affect the original cost and dose conclusions.

'

Comment 3 - Disagrees with GEIS statement (made in the draft GEIS, Sec-
tion 2.5.3) that decontamination costs for a facility are essentially indepen-
dent of the level to which it must be decontaminated as long as it is within
the range of 1-25 mrem /yr. (23, 30, 34, 38)

Discussion '

The context of Section 2.5.3 of the draft GEIS is that cost-benefit considera-
; tions are involved in the evaluation of the extent of facility decontamination

necessary to decommission the facility, i.e., to release it for unrestricted
I use. In estimating the costs of decommissioning, it is assumed that all
, neutron-activated material and all potentially contaminated piping and equip- |' ment is removed and disposed of as radioactive waste. The question of unre-
1 stricted release levels becomes important when the final cleanup of the struc-

tures is begun. In the PNL analyses costs of decommissioning were computed
on the basis that in all areas anticipated to have contaminated concrete surfaces,,

<

j two inches of concrete were removed and disposed of as radioactive material. f

These surfaces included such areas as the walls and floor behind stainless- |
.

1 steel-lined pools and the walls and floors of process areas. Where an !'
eight-inch concrete block wall was involved, the analyses postulated reinoving |

the entire wall, not just the two-inch surface layers.1 i

)
J There will, in practice, be situations where contamination has penetrated more

deeply than two inches. At the same time it should be recognized that most of-

the concrete surfaces will be contaminated to a depth of about one-half inch
or less. Thus, the approach of evaluating the cost of removing and diaposing,'

of a two-inch layer is generally conservative and should adequately cover the
i instances where additional material must be removed locally to obtain a clean
: surface.

Even if additional concrete must be removed it will not have significant impact
on the overall costs of decomnaissioning. The incremental cost of removing twice
as much concrete in releasing the facility for unrestricted use has been esti- |
mated as adding approximately 2% to the cost of decommissioning. This ist

within the 25% contingency factor which is included in the cost estimates in
| Tables 4.3-1 and 5.3-1.
i

| ,

'

i
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Based on the preceding discussion the cost of decommissioning the facility,
,

i.e., reducing the contamination to unrestricted use levels, is essentially '

independent of the unrestricted use level, as long as that level is in the
range of 1-25 mrem / year to an exposed individual.

Comment 4 - Comments that existing operational ALARA considerations are |
adequate, and comments that any NRC proposed facilitation requirements should,

| be justified on a rigorous cost-benefit basis. (10, 34)

, Discussion
! ,

The studies performed as part of the policy reevaluation have shown that facili- |

| tation of decommissioning in the design of a facility or during its operation '

can be beneficial in reducing operational exposures and waste volumes requiring)

disposal at the time of decommissioning. In addition, facilitation can improve i
'financial assurance by keeping actual costs of de ommissioning in lina witn the

estimated costs on which the levels of financial assurance are based. A specific
requirement on f acilitation wa'., contained in the proposed rule (recordkeeping), !
the effects of operational procedures on decommissioning should be considered by |
licensees as part of their program to maintain radiation exposures and effluents
"as low as reasonably achievable." The facilitation of decommissioning in tha

,

j design of facilities can be considered under the general standard for issuance
'
7

' of license that equipment and facilities be adequate to protect the health and
safety of the public contained in SS 30.33(a)(2), 40.32(c), 50.40(a), 70.23(a)(3),

| and 72.31(a)(10). Suggestions for facilitation aru presented in the PNL studies j
and in a preliminary study on facilitation of reactor decommissioning prepared
for NRC.

In particular, experience has shown that an important aspect of facilitation ,

| during operations is the maintenance of adeqeate information on the design and
'

i current condition of the facility and site, so that decommissioning can be care- '

: fully planned and carried out. The amended rule ooes specifically require that |records of relevant operational information helpful in facilitating decommis- !
'

sioning be kept by all reactor and materials licensees. Plans should be j
developed to collect, maintain, and recall records and archive files which' '

| include as-built and as-revised drawings and specifications and operational j(occurrences which could significantly affect decommissioning. The amended rule
specifically allows the use of references to relevant information and locations |in order to avoid unnecessary duplication of records kept for other purposes :

! and also specifies that referencing of drawings need not include indexing of ;
3 each individual relevant document. The intent of this requirement is to assure

that all important information is kept until termina*.lon of license and that it '

be readily accessible when needed. ;
i<

: Comment 5 - Disagrees with the GEIS statement that the technology for i

decommissioning is well in hand, because technology has not been developed to
remotely dismantle a reactor after 30 years, and because reusable decommission-,

1 ing equipment and equipment which could further lower costs and occupational
exposures has not been develcped. (32)3

' Discussion

The context of tne statement in GEIS Section 15.0, referred to in Comment 5
| above, is that the technology for decommissioning nuclear facilities is well
a
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in hand and, while technical improvements in decommissioning techniques are to
be expected, decommissioning at the present time can be performed safely and
at reasonable cost.

Radiation dose to the public due to decommissioning activities should be very
small and be primarily due to transportation of decommissioning waste to waste
burial grounds. Radiation dose to decommissioning workers should be a small
fraction of their exposure experienced over the operating lifetime of the
facility and usually be well within the occupational exposure limits imposed
by regulatory requirements. Decommissioning costs are reasonable and are, at
least for the larger facilities such as reactors, a small fraction of the
present worth commissioning costs (i.e., less than 10%). This statement is
not meant to imply that there won't be technical improvements in the future and
as decommissioning experience is obtained these improvements will be made,

4
j however as is stated decommissioning can be performed safety. Based on the
a statements in Section 15.0 regulations can be written containing requirements

,

'

for decommissioning..

I

. Comment 6 - Raises the question that the GEIS should contain more detail of the
impact of wastes from decommissioning activities on waste disposal sites. (30)

i

Discussion :

i

See Section A.6 of this Appendix. In addition the environmental impact asso- |
ciated with waste disposal sites is contained in the Final Environmental Impact i

Statement on 10 CFR Part 61 "Licensing Requirements for Land Disposal of
1

Radioactive Waste." '

Comment 7 - Raises the question that the GEIS should consider the impact that
j variations in residual radioactivity criteria would have on pro,',ected waste |

volumes. (30) '
,

!

3 Discussion t

f

I As discussed in Section 2.5 of the Final GEIS the impact of differences in
] residual radioactivity limits, within a reasonable range, is not significant '

in terms of cost. Hence the impact on waste disposal is not expected to be'

significant.'

A 7.3 Socioeconomic and Human factors ,

i !

Comment 1 - Questions whether the GEIS should contain more detail concerning
the sccioeconomic impacts of shutting the plant down and decommissioning it. |

; (8, 40)

Discussion

As discusFed in GEIS Sections 4.4, 5.4, and 7.4.3, the major s,ocioeconomic
impact occurs prior to decommissioning, namely at the time of the owner's
decision to shutdown the nuclear facility, thus removing a source of employ-

; ment and tax income for the community. Treatment of these effects is outside
; the scope of this GEIS. Decommissioning activities tend to mitigate the
j impact of job and tax income reduction for a period of time after shutdown,
J and hence those effects are not treated in detail in the GEIS.
j
4
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Comment 2 - Questions why the GEIS does not consider "human error" in its
analysis. (40)

|Discussion '

Because the reactor is not operating during decomissioning, the analysis
contained the GEIS and the information base prepared by Battelle-PNL does
not include the significant impacts which can result from human error at
operating facilities.

Nevertheless, the GEIS and the information base reports do contain in their
analysis several considerations of human error. For example. Tables 4.3-1 and
5.3-1 indicate that costs for decommissioning include a 25% contingency factor
which can account for unforeseen events that might impede the conduct of the
decommissioning work. The costs listed in the table also include scheduling
and cost allowances for inefficiencies associated with working in radiation
environments.

In addition, the GEIS includes (see for example, Tables 4.4-2 and 4.4-3) an
analysis of the radiation dose impact to the public from accidents resulting
from various causes, including human error. The GEIS found that even for the
most severe accident that the doses were moderate (see for example, Section 4.4). ,

The information base developed by Battelle-PNL also includes an analysis of
injuries to workers resulting in lost time from the job, 7.nd worker fatalities.,

This analysis was based on industrial type accidents during the decommissioning.
It was found, for example, that for boiling water reactors that less than,

i 10 lost-time injuries to workers would occur, and that essentially no fatalities f
due to industrial accidents would occur during the decommissioning or the
transportation of decommissioning wastes.

.

In order to minimize human error, Section 15.1.2.2 recommends that quality i

assurance provisions during conduct of decommissioning be described in the I

: decommissioning plan. This would involve describing the equipment and proce-
I dures requiring QA procedures during decommissioning. As another means of I
' minimizing human error, Section 15.1.2.1 recommends that records of information

|important to a decommissioning be kept over the lifetime of the facility. 'hese i

. records would include records of spills and unusual occurrences involving spread |
| of contamination in the facility and would also include as-built drawings and !

modifications of structures and equipment in high radiation areas. Maintenance I
'

I and availability of such records at the time of decommissioning will assist
plant staff in conducting work in radiation areas and minimize radiation i

' exposure and human error.
,

i

| Comment 3 - Questions why the GEIS does not mention the impact that the
: disposal of decommissioning waste will have on communities surrounding the
| waste burial grounds. (40)

Discussion

The GEIS includes an analysis of population exposure from truck transport of
decommissioning waste to burial grounds. (See, for example Tables 4.3-2 and
5.3-2). The evaluation of the impact of waste at the burial grounds is outside
the scope of this GEIS, but analysis of the environmental impact of waste is

|
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included in the Final Environmental Impact Statement on 10 CFR Part 614

"Licensing Requirements for Land Disposal or Radioactive Weste," November 1981. ;
'

1

A.7.4 Occupational Exposures |

Comment 1 - One commenter (38) questions the basis of the GEIS statement that
the occupational radiation dose resulting from DECON of boiling water reactors
and fuel reprocessing plants is of margirial significance to health and safety
while another agrees with GEIS statement that decommissioning of a reactor can
be accomplished with reasonable occupational radiation exposure and virtually
no public radiation exposure.

A.7.5 Non-Fuel-Cycle Facilities

Comment 1 - Raises the question that decommissioning considerations for non-
,

; fuel-cycle facilities should be different from those for fuel cycle facilities,
because of the different nature of the facilities; and also that there should

,

i be separate consideration for difficult types of non-fuel-cycle facilities and
that for some processing facilities, decommissioning considerations should be on

i a case-by-case basis. (15) j

Discussion |

The GEIS recognizes the unique nature of the different types of facilities by ;

treating them in separate analyses and by analyzing the costs, waste disposal
concerns, and decommissioning alternatives for the different types of facilities.

'

Specifically revised Section 14 of the GEIS discusses the alternatives, cost,
dose impacts, and waste disposal of the diffrent major type of non-fuel-cycle

| facilities requiring significant decommissioning action, including sealed source
manufacturers, radiochemical and radiopharmaceutical manufacturers, ore
processors, and broad research and development facilities.

Despite the different and unique nature of the non-fuel-cycle facilities, the i
general NRC policy consideration outlined in Section 15 of the GEIS can apply

'

in general to all facilities. These policy considerations include planning,
financial assurance, and decommissioning alternatives. All facilities con-
sidered in this GEIS, and in subsequent rulemaking, which have a significant !.

decommissioning effort, need to plan for decommissioning; need to establish a ;'

fund; need to consider which of the decommissioning alternatives is most appro-
priate and what the timing of that alternative should be; and need to have,

criteria for acceptable levels of residual radioactivity. l

The GEIS re:ognizes the unique nature of the different facilities in several,

GEIS sections. Section 15.1.1 recognizes that different decommissioning alter-.

! natives may be more logical for certain facilities than others. Section 15.1.3
recognizes that because of the diversity of facility types, different funding'

methods may be acceptable.

! Certainly in any decommissioning, including that for an ore processing facility,
there will be case-by-case considerations but it is expected that these will fit4

into the general guidelines of these amended regulations. Regulatory guides
under consideration will treat such con;iderations.

:
i

,
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Comment 2 - Raises the question that the cost of decommissioning ore processing
facilities is significantly underestimated and that the GEIS does not adequately
treat the cost of transporting waste from ore processors to low level burial
facilities.

Comment 3,- Raises the question that the GEIS has underestimated the complexity
of decommissioning an ore processing facility and not provided sufficient basis
for the statement that decommissioning of an ore processing plant has only
minor adverse impact. (15)

Discussion

As stated in the GEIS, Chapter 14, the major problem with the ore processing
facility decommissioning is the tailings pile disposal problta. The GEIS
recognizes many options for handling tailings, such as possible disposal in a
local landfill, depending on an acceptable res' dual level (p.14-20), in place
stabilization (p. 14-22), through to a removal option for which the major costs
of transportation and burial for the example case is 33 million in 1986
dollars (p. 14-20). Thus the GEIS recognizes that decommissioning of an ore
processing facility can, depending on circumstances at the time, be reasonably
simple or very complex in terms of cost.

c
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Appendix B: Comments Received on the
Draft Generic Environmental Impact Statement.

| This Appendix contains copies of the original comment letters received. Back-

ground documents referred to by coninents are not included but can be obtained
from the Public Document Room (under Federal Pegister Notice Number 46 FR 11666

where the original versions of the letters are kept).

Table F-1 lists the source of the coment letters. ,
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Tahle B-1

Comment Lette..; on the Draft GEIS

Docket No. Comenter Page

'
1 Marvin Lewis B -4
2 San Diego Gas and Electric B -7
3 Wisconsin Public Service Commission B-10
4 Jay Gertz B-12

i

! 1
8* Tennessee Valley Authority B-13 i

I 9 United States Environmental Protection Agency B-19 !

10 Combustion Engineering B-21

| 11 Detroit Edison Co. B-23
j 12 Deloitte Haskins and Sells B-26

13 Klevorn, Dreyer and Dubois B-33 !
14 Houston Light and Power Company B-37 !

1 15 Baker and Hostetler B-39
j 16 Kerr-McGee Corp. B-47

f|] 17 Hess11n B-67
| 18 Pallinckrodt, Inc. B-72
j 19 Michigan Public Service Comission B-73

20 Consolidated Edison Company B-77
|

21 General Electric Cortpany B-80 '
;

I
,

i 22 Comonwealth Edison Company B-83 |
23 Atomic Industrial Forum B-87 f

i 24 Debevoise and Libennan B-102 |
j 25 Duke Power Company B-127

126 Gener 1 Electrit: Co.-Nuclear Fuels and Services Divn. B-129 '

27 Consumers Power Company B-132 |
'

28 Public Service Electric and Company B-134
j 29 Arizona Public Service Conpany B-135

30 U.S. Department of Encrgy B-139
31 Health Industry Manufacturers Assn. B-150,

'2 Si1rra Club Radioactive Waste Campaign B-155

|
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j 33 Texas Dept. of Health B-100

34 Public Service of Indiana B-163

35 Arkansas Power and Light Co. B-173

36 Texas Dept. of Water Resources B-185
I

37 California Energy Commission B-195
| 38 New York State Dept. of Environmental Conservation B-200

39 Ohio Citizens for Respcnsible Energy B-209

40 J. A. Savage B-210

\ !

I
I

1

,

!
l

;

!

!

:i

'

,

1

* Comments from General Electric Consolidated Edison, and Commonwealth Edison
were inadvertently docketed twice as numbers 6, 20 and 5, and also as
numbers 21, 7 and 22, respectively. Therefore, docket numbers 5, 6 and 7
are not listed here.
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Decemaissioning Program Manager ts 4
vision of Engineering Standards g@es $gpffice of' Standards Development % g gWashington ,.D.C; 20555

y ,

Deer Sir
Please ac; cept the following letter as my comments en the
Draft Generic Environmental Impact Statement en Decommissioning
e Nuclear Facilities, Nureg 0586 January 1981

My first Comment 14 that I had to call up the NPC because the
due date for the end of coments en this NURBO was not readily
found in the NERE. I had to waste time on a telephone call
to the NBC just to find out t hat the end tf the comment
period was March 23,1961. It should have clearly stated on
page 11 what the epiration date for comments is.

2. This is a very extensive issue thatthis NEEEG covers.
It depends heavily upon an entire berful of other NUREGS
The NUREGS t hat t his NUR E 0586 depends upon are
a series of NUhB3T entitled *fechnelegy , Safety and
Cests of Decommissioning a Refgrance * **----- .*
T h e *m * * - - - -- --- refer to various nuclear fuel facilities.This series,*f,3, andC of Decommissioning a Referencem*----
is very flawed. Purther ,. this series is not complete an1
the NURM 'f,3,andC of Deccanisseening a reference 11w
Burial Ground * has only been delivered in this last week.
*f, S, and C of Decommissioning a Reference Multireacter
Power Station ttill has not been issued.e

Therefore Comments are being solicited on a KURE 0168
whieb rests upon a series of NUREGS which are not eempleted
aer issued. Purther that part of tha series which has

beenissuedisflawedinunderestinatingvolume,DeptatCurie,
and daner of the wastes. (Peter Skinner NY Law
a Radvaste Planning Sessienter State Officials put en
by the NBC in Phkla.PA)(Also see Resniket in 'Not Man
Apart ' newsletter, aseries 6n transportation of radwarte.)

3. This NURE3 is internally flawed as well as resting
upon flawed references. Instherwerds, statements in this
NUREr,,which de not depend upon a reference , are aise
incorrect.For instance en Page 0 8,
"In any given year the quantity of this waste generated by
decommissioning will be sensidermbly less than that generated b
by operating nuclear facilities.*
Well, that statement may have been true in the past. The reason
that the vaste from decommissioning in the past was less 22nq
than generat6d by operating nuclear facilities was dependent
u;en several factors:
A. Nuclear power is a 'nev * technology and most plants

had not renc6ed their retirement age.
B. Nuclear facilities whieb were due to rot t re.nent for

(yarious reasons had their retirement s derpred.
West. Va n ey , Be rnwell, "anfo rd , Al l t.ltilppn . )

B . .t
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3. C.There has only been one Class 9 accident to date.
I That was at TMI#2. It happened on March 29,198k79

and is continuing to tris date and probably beyond.
Drs Rasmuseen. W.H. Jordan and the Advisory Committee I.

on Reactor Safegaurds have all gone en record that
we may expect a TMIf2 type accident every 4 to 3
years. (Dr Rasmussen en Phila radio in May following ;

the TMId2 accident.Dr vaster H. Jordan in his recent i

book with S. 01asstone on Nuclear Safety . acNB
in a statement by a member quoting a German Study.)

In light of the above information the statement
given year the quantity of this waste generated,. *In anyby decommission
ing is considerably less than that generated by

| eperating nuclear facilities." is indefensible speculation.

4. Page 0-8 "Assurance of this availability 4f (decesa*,ssionig)
funds is necessary to ensure that a health and safty prob 1wn h
does not result because of undue delay in 1erforming the
required deccan10sioning.' That statentn"is one that I
can agree with. However , that has not been the regulatory

| stance er the NRC. The regulatory stance of the NRC
has been to deal without sufficient specificity on
financial matters..
"Present regulatory guidnace is not specific enogh on required
particulars needed to deal properly with finnneial

i assurance condideration.* Page 04 Paragraph U.2.o.l. |Nothing in this KUREr pquires a change of regulatory stance
to one of proper assumce of funds for decoutissions to {protect the health and safety of the public. Without
a change of regulatory stance which would require proper
assurance of timely availability of decommissisning funds, i

i this EUREG is worthless. Regulatory requirements for '

! timely availabilty of decommissioning funds must be set in
i

stone. Deecasdssioning funde must not be a matter of |

cenfecture. Sketgx These funds must be wholely anailable,

at any time in a reactert lifetime. The accident at TNI#t
demonstr.ted that a reacte.r can need its decensissioning
funds long befera the scheduled date of retirement.

: Availabilty of decommissioning funds is one of the mest
tapertant points in decommissioning. Thir tuading is1

grossly and' inadequately handled in thi's TCTON far the
reasons stated above,

j f. Residual Radioactivity Levels tor Release of a
Facility to Unrestricted use.
Well, this is really up in the air. Epa was supposed to
do this but hasndt yet. NRC has presented its views.
Where , when,.and who is going to make the decision.4

| Menawhile thi's nures was sent out to get commentswhen the ae,st essential Itas in it is still in limbo.>

| How can I comment en something that is not even there yet?
Take this Draft back until such time as hearings and
public comment has been incorporated by EPA into a

P-5
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done 1etel for release of a facility for unrestricted mee.
Until this dose level has ben ascertained, com enting
upon thi's NUREG is f.1 tile.

6. There are too many assumptions in this report thet
de not bear en past performance nor common sener. Per
instance,
*It is assumed that good housekeeping...* Page 2-13
Even after the accident at TMI#2 add an inspection
by a specall team at the TMI#2 site housekeeping
romshed a problem antil the NRC enlisted the~ cooperation
of the top Meted efficer en the site for that specific
problem.

Recently, the Phila Dailt News carried a story about
radioactive nouse fecer being found on the TMI site.
The assumption concerning housekeeping bears ne
relattenship to reality. Many assumptions , implicit
ad eerplisit , do not bear any relationship to reality
in this NUREO.-

Fear assumptions flaw this NUR30 beyond redemption.
Theev it out and hope that you can do a better job
the second time around.

7. M9CIkINER: I have not had the time or the inclination
te critique all the many flaws errors, and just plain
dumbness in this EUREG. #iease Ce not construe my silence
en any point as an endorsement of this report, NUREG 0586.

Respectfully submitted,
| Ma rvin I . Lewi s
| 6504 Bradbrd Terrace

Phils . PA 191b9
(215) CU 9 5964

| (
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San Diego Gas & Electric [ -

o

!

b3- 4si t urven kF /

yo EO .
-

March 19, 1981 E #p @|
a. .... w.e.. , < , s - .

b

occxET MUMeta CN b dSecretary of the Ccmission ggg g 'J4
,

U.S. !bclear Pegulatory Ccmissicn S
Hashington, D.C. 20555 (W 0 4 le)

Attention: Eccketig & Service Branch <

Pat Deccmissionirg Criteria for thelear Facilities: NUREG-0586

I Gentlernen:

| De San Diego Gas & Electric Ctrpany, co-arer of the San Crofre
1 tbclear Generatire Statien, has a centiruire interest in the regulator /

framework (both federal and state) beim developed for the hi=Aning
of nuclear smer facilities. Acconiirgly, EDG&E is pleased to offer the

I follcuim ccrrw.nts on the NBC's Draft Generic Envircrmental Irpact Stataient,
' specifically relative to the four areas of regulatory objective and the

preliminary conclusions.
;

I 1. Ti.-eliness:

It is asserted that "axpletim deccmissioning and releasing the
facility for unrestrictai use elle.inates the potential problerra of incramud
rnebers of sites used for the confinerent of radioactively contaminated
materials, as wil as retential health, safety, regulatory and econcmic
problets associated with maintainirq the site." Such a swegirn assertion>

; nust be s2;;ortal by extensive docunented evif.ence of such "problems". before
i acceptance is a rranted. Ce r:rber of sites is s all when viewd from the
| perspective of the total rmber of sites dalicatal to industrial use.

tbclear sites are, by regulatien, isslatal ani desirable for cent.aued
j energy phJ.cn utilizatien (after all, tranartission line facilities, among
. others, are of pennanent value) . It can En ary.md with merit that urh sites'

should never be released for unrestricted use by the public. Sirce decon-
taniration can readily to accerp*ishmi after cessation of power production and!

l since continued occupation of the site by the owner precitx$es public access,
j it may never be tirely to fully decomissien a rsrleer facility. Th2s, there
; ans very significant differerces between the reality of site use conversion

and the perceiwri need for total restoration to free public access
t

i 2e public should not he deltsfed into expecting the eventual return'

of all technological facilities and sites to parkland scenes. We should
"

realistically consider the myriad of Icssible uses for our sites, rot creating
! regulations that precitxie a case-ty-case deteminatien of the use that is nest
j beneficial to the public.
j

l

j
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SOf SAN DIEGO GAS & ELECTRIC COMPANY t

E
i

secretary of the oxmission -2- Mazuh 19,1981

Re Decomnissicning Critaria for Nuclear Facilities: N WEG-0586 i

2. Financial Assurance: ,

a It is disquieting to read in the prcposed EIS such wrtiing as %ile
other funding mechanisms , . . . . . . . . . . . .mey be nore costly on a not present
wrth basis, their ecoranic inpact is still anall in tame of the total cost
to the constaner or licensee." It is this cavalier disregarti for the econtanic

'

consequences of proculgating regulations that has contrilutai strongly to any
doubts there may be as to a utility's financial ability to deemmission
reactors as requ.tred. 'Ihe conclusien drawn by the EIS on financial assurance
does not appear to be supported by factual material. |

'Ib the extant that the cost of financing raclear deocamissionirg is in
the regulatory arena, the participants sh:uld M trose regulatory bodies
sto have the ressocaikility for apprt: wing reverne requirunent levels and
rates to devolcp those reversut requirements.

.

; 3. Plannitus

h As has been described in the section on "TL eliness" above, the legitimate
opticns for continued sita utilization after cessation of nuclear fa.*tlity ,

,

operations are virtually 1:oursiless. The test such use, bassi on a cost /tansfit !1

evaluation on a site-by-site basis, canrot to predicted with accuracy! In;

fact, it is a virtual certainty that today's plan (or that preparmi prior to'

acquiring an operating license) will not be the best one. A realistic |

approach is urged. '

| A plan shculd be nude for site conversion prior to facility operation.
.

Such a plan will pemit the ratamakirs regulatory todies to make appropriate >

] prevision for the recovery of the esticated costs over the life of the facility. ;

| It: wever, such plan must ret be a nandatory prerequirerunt for licensing as !
'

this wuld be arcther target for interverers with to other purpose than *Jo '

; delay projects. !

1

! Then, sma time prior to the tamination of the operating license, a i

J fim plan should be preparmi and realistically presented for aproval. No
j viable optien for further aite une should be precluded! With the oorcurrence

of local and federal authorities, detailed financial plans could be p W
: and implananted. We urge that the current eiphasis on inmedista esisttment
4 for release of the femty/ site for unrestricted public a: cess be Mnem$ed
1 aid replaced with recognition of all of the potentially higher public value
) uses to which such facility /sita could be applied!
!

I )
l|

'
.

i,

! i

|
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SAN OlEGO GAS & ELECTRIC COMPANY

Secretary of the Ctmission -3- March 19,1981 '

as: Deccrrtissioning criteria for Nuclear Pacilities: NUREG-0586

|

4. Pesidusi Padimetifity Invels:

Clearly the allowable residual levels of rMime civity deperd uten site
use and public exposure likely to acarpany stch use. 'the draft EIS is
gocccupied with "unrestricted public access," which is the least likely of
the real options for site re-use. Even in this case, excessinly restrictiva
require ents are tot jus *4 74*h1e.

1

It is clear that the allowable residual activity should be estah14 mhed
bised upon the natural backgrourd levels at the specific si.te. Ibr emple,
if the public routinely utilizes a loca.i. park in which rock outcroppim s are
present and if sich rocks contrib.ite to the background &se, it would be
reassnable, if a site were converted to a park, tc fix residual levels to that
of the existim parx! Simi.larly, if a site were converted to heavy industrial
use, acceptable background levels should include recognition of the exposure
that w:uld cecur as a consequence of the matarials of ex:rtstrtrtion of the new
facility, the enterials in process there, the inherent shielding provided by
the facility stnetures, etc.

;

In stcrurf, it is ret in the public interest to candats excessinly
'restrictiw rMime-tivity levels befors the ultirate test use can be raasanably
|determinal. Again, wMn the re-use plan has teen a&pted (atout fin years

frcrn "end-of-life"), residual rVimetivity lemls can then be es*ah14 =hed,
,

recognizim en a case-by-case basis the degree of protection of the public '

required by the specific new use envisioned. It w:uld be unconscionable to |
fix an arbitrary level to be applied natien-wide ard irdependent of tha nature

! of site re-use.

Cbnclusions:

'Ibe draft EIS sees to overlook tN fact that nLclear sites are cwel by I
; entities; they are rct public lanis. Any decxnissioning frrecrk that )igrcrss "due process" in tm=*!rg privata preperty is dccried to ordless liti-

gation. Also, the public h.wlth and safety concerns cust irclude examination
of the tenafits to the 7611c that derive from ir'.=insive re-use of facilities:
the draft E.IS nust address this issue ard offer a rechanism for balarcim the
varicus percqtions of pille health, safety and benefit.

Sinceru y,
1

' #

9.yU |

Palph L. Meyer /
vice-President ~ulatory services

PL4:ch
,
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g State of Econ.in \ PUBLIC SERVICE COMMISSI bh
,

3?ANLiv YORK.CH AIRMAN
EDW AR D M. PAR $oNS, JR., CoWHISSloN E A

March 20, 1981 ne a 4. Nu== s mv. commissions a
== e rm suw oma swwas

u.s a. aiu.a sam
2441341

2y) s
' " " * *Secretary of the Commission

U.S. Nuclear Regulatory Commission C ::t<ttt: 1.
Washington, D.C. 20555 L ta: ,,

bE'' 2 4 00I D k.Attention: Docketing and Service
Branch DQ2S thiumwy""

9

Dear Secretary: s, / < m e
; This letter is in response to your request for comments on ;

the Draft Generic Environmental Impact Statement on Decem-,

missioning of Nuclear Facilities. These comments are cons |
Terned primarily with the cecommissioning of nuclear power j'
plants.

,

1. The draft IIS reflects an apparent shift (or final
1

1 policy determination) by the NRC with respect to a ;
i number of issues, including whether immediate decom- I

missioning and unrestricted public access after
decom=issioning should be required, and whether
internal rese ve funding of decommissioning idta

| appropriate. It was my understanding that these
| were issues yet to be resolved. Yet the draft EIS

couches these items in the f ramework of regulatory i
1

) objectives which essentially close the issue for the :'

purpose of the draft IIS, Er.s the Commission reached
t

any fot.nal decision on these matters.
|'

2. The discussion of .lanning on page vi has limited or |
no applicability for existing nuclear plants. Yet
these facilities will be the first to be decommissioned. |What requirements would apply to planning for the

: ultimate decor =issioning of existing plants?

3. How will deco =missioning vary as a function of the<

|
! year of design of the LWR? For example, with increased

use of reinforcement staal in the containment walls, to
what extent will the dt.:teulty and cost of removal

,

increase compared to older existing plants? !

4. The draft EIS should discuss the effect of various :,

levels and durations of plant operation on the cost |
and difficulty of deccmaissioning. For example , to.

i

l i

l
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,

what degree will the difficulty be increased if a
power plant operated 40 years at a 75% capacity
factor comoarea to 40 years at a 50% capacity fac-
tor? If tha plant operated only 20 years instead
of 407

5. All costs are given in 1978 dollars. How have costs ,

'

of decommissioning pressurized water reactors escala-
ted historically? What are projected escalation

,

rates associated with decommissioning pressurized
water reactors? |

:
6. Finally, it is presumed that further environmental :

analysis will be conducted at the time decommission-
ing is proposed to take place. A number of simpli- 1

fying assumptions, such as the existence of low
level and deep Jeologic repositories for radioactive

.

waste, may not actually be valid at the time of i

decommissioning. Is my presumption correct? Ybat
svuld be the effects on costs, safety, and difficulty
of decommissioning for a scenario which presumes waste !-

repositories are not availabla at the time of decom- i

missioning? |

Thank you for the opportunity to comment.
I

i

1 Sincerely.
|

'|; p z' ("Y $d -
Jerry #E. Mendla

,

Division A&sinistrator ;

] Systems planning, Environmental
Review and Consumer Analysis

|
JEM/k=w I

I

|
|
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Che d the SeWary ASecretary of the Co=ission
Docket and Service Branch 0 * *3 A M 8

[ggg g4Washington, D.C. 20555 /,

,

To 2cc it may concern: 7A
G 4 FW //664)

Regarding Federal Register, page 11666. Feb.10,1901: Decomissioning
Criteria for Nuclear Facilities ...

Se highly difficult, expensive, and potentially disastrous environ-
cental effects of de:cmissioning a nuclear power faci.lity would be
greatly simplified by refusing to allow the licensing and construction of
these death's heads in the first place. Other than that, complete disman-
tie ent, and total restcration of the imediate anviron=ent, without
passing the,tricendous cost to electrical consu ers, and other taxpayers,
is the enly proper alternative.

Se prolifgration of nuclear technology in the fom of power plants and
military weap.r/, if unchecked will signal the deeth knell of human life
on this planet. Your nuclear friends claim its product is risk free, but
the wastes it produces are deadly, and re=ain that way for eens, a etnatant
threat to generations unborn. Cancer rates are climbing at a tre=endous
rate in the areas of the West that were subject to fallout from traclear
weapens testing. Uraniu= miners for Kerr4boee are dying because of the O
inhalation of radioa:tive radon gas in the porrly ventilated mines.

no U.S. goverr=ent must realize that the nuclear power industry is
cz a:bling technically, econodically, and politically, and withdraw its
supp:rt frem this capital intensive totalitarian rega-corporation. Se
ti=e is upon us de.at citi: ens will refuse to bleed their hard earned
dellars into utilities who continue to grow richer, we.ile poisoning
those same patrons with hazardous wastes and cancer! This nuclear
industry is not lis'aning to those working within the legal limits of our
democratic syste=. People will coce to hate, then halt this death machine,
not by acts of violence, but by acts of conscience.

21s public outcry against nuelar proliferation e ast be heard! Cease
construction of plants in progress! Call a m:ratorium on furtbar licensing
and develo cent of all nu: lear to:hnology! Shut down and dis =antle axist-ing plants;! Is not the sanctity of life greater than the pursuit of profit!

Sincer ly,
7

.-

' Ja> S. C-ert:
4 #
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; Secretary of the Camission :' / |
1 U.S. thclear Regulatory Carnission ,' |

J-

]
Washington, DC 20555 .

; Attention: Ebeketing an5 Service Branch ' ' ' . !
*

.-

1 !

Dear Sirt i

I

%"A is pleased to provide cements on ICRM-0586, "Draf t Generic Envitcment
,

Inpact Statenent on Deotmissionirs of !bclear Facilities," as noticed in the !
l February 10, 1981 Federal Register (46 FR 11666-11668) . We agree with the j
i conclusion of the NUPE that decornissioning can be performed with relatively ;
I smt?1 adverse inpact on the health an5 safety of the public. Itwever, we |

! believe the resort should place additional enphasis on the fact that the
|j varicus decamissioning alternatives result in icw levels of raSiation doses
|to the public. We believe these facts are igertant in our efforts to assure i

; the public that decomissionirn activities can be performed with icw risk. |
| i

i Very truly yours,
,

3 TD2ESSEE VALIrf M1m0PIrt !
| 1

| )

L. M. Mills, Manager
thelear Begulation and Safety !

2

i I

! rnelosure
i ec (Enclosure):

,

Dcecutive Secretary i
.

Mvisory Ccm.ittee on mactor Safeguards 1

U.S. tbelear Pogulatory Ccmission
) 1717 H Street, !M

| Wunirgton, DC 20555
)

Mr. Fred Stetson
AIF Inc.1

! 7101 Wisconsin Avenue
i Washington, DC 20555

I
!
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DCI46URE

TVA Ctr. tens Cri NUR.Tr-0586

1. Due to the limited neber of low-level radioactive waste disposal sites
across the country, a nefer of utilities a';e considering the construction
of icw-level radioactive waste storage facilities at reactor sites.
Werefore, we believe the doement should specifically address the
deemmissiening of Icw-level radioactive waste storage facilities.

2. We relieve that the deccmissioning alternatives as described fail to
consider the concept of reuse of the site by the utility for an additional
generating facility. In that case, the utility would retain ownership
aM the site would not have to te released for unrestricted use aM
various alternatives under SAFSTOR and CHUG would then become rmre
acceptable. We recognize that this concept would have to be evaluated on
a case-by-case basis. Werefore, we reccmend that the doctrent address
this concept aM that any resultant regulations allow sufficient
flexibility for suen cptior)s.

3. We dcceent cites potential health and safety pechlems attributable to
delaying deccmissioning and the advantages of returning the lam to the
public drain as scen as possible as reasons why deccmissioning
activities should be ccepleted as scon as possible. We disagree. In
fact, we believe that there are public health and safety implications free
irrediate deccmissioning. We reccmend that the D.TCtl option allcw for
see tire for decay that would reduce the dose rates to cleanup workers.
21s decay time could be allowed for in the schedule of the
deccrrnissioning activities and would not significantly lengthen the
co pletion of DIrCri.

4. Khile TVA has no expertise on acceptable radiation limits, we rote rat
inferration available in this report suggests that the dose limit for a
deccmissioned nuclear plant site ceuld to atout 5-10 mreV) tar. In fact,
the discussion on pages 2-11 sa'm to indicat7 that levels are 5 razeVyear
are acceptable. R ese statements appear to contradict the conclusion that
dose rates slightly alove 5 r en/ year "are probably unacceptable." The
report states that "the actual do'ie level in rest areas of the site is
probably lwcr than the level at which the instrtrnents can certify."
rurther, the costs to survey to a 1 meeWyear level are given cnly as
"ccstly." We relieve the issue should be clarified aM the standard of
AIARA as applied to the plant be adopted for deccmissioning regairements.

5. We believe that any regulations adcpted by t.Tc should permit a wide range
of flexibility, both in the mothed enleyed for deccmissioning aM in the
funding of the work. The unigae situation of each licensee should be
judged on its evn rerits.

B-14

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _



_ _ _ . _ _ . .

-2-

1 TVA is a financially strong organization which will have the resources to
carry out decomissioning. WA uses a technique similar to the "unfunded

,

reserve method" to account for dectmissionire costs. We believe this
apptcoch is consistent with the requireTent of the TVA Act to prcvide
electric energy at the icwest feasible cost, and that it appropriately |,

| inoses the cost of electric service on the users of that service. We
also telieve that there is adequate assurance that WA will have financial
resources reqaired to deccmission its nuclear facilities. '

I6. De EIS contends that deccmissioning mitigates the i@ acts of facility
shutdcwn %' providing new egioyment, which could be larger than many of

; tne operations wrk forces. If so, the potential for igacts at the
i cwpletion of deccmissioning should to ad3ressed. Otherwise, it would be
i apptcpriate to incorporate the imsets of egioyment loss frcn shutdown in
; any assessment of imacts frca deccmissioning.

ne assessment of socioeconunic imacts for the various nuclear facility,
;

; types are inconsistent. For exagle, there is no mntion of employment |loss in the discussion of the electrical generatire facility types !(chapters 4 and 5), while e@loyment loss is included in other chapters
i for other facilities. Each chapter on each facility type should address
| and gamtify the probable loss of egloyment frcn shutdown and

deccmissioning.j

; %e loss of tax revenua frcm shutocwn and deccmissionirg could be a
) significant i@act to a local jurisdiction, particularly if very rural,
1 and should be addressed.

'

: '

i
'

i

,

|
!

!

1

I
i |

|I

i |
!
i

i

I
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Mr. Samuel J. Chilk "i
Secretary of the Commission -

U.S. Nuclear Regulatory Commission *

Washington, D.C. 20555

ATTN: Dockcting and Service Branch (h)
.

Dear Mr. Chilk:

In accordance with Section 309 of the Clean Air Act, as
amended, the Environmental Protection Agency has reviewed
the Draft Generic Environmental Impact Statement (DGEIS) on
Deconmissioning of Nuclear Facilities (NUREG-0586).

The document is well-written and referenced, and based on
the material presented, we believe that there would probably
b3 very limited impact on the environment and public health
frem the proposed actions. However, the technical basis for
the action and a justification that the impacts are as low
as reasonably achievable (ALARA) are lacking. We did have
difficulty confirming results in the document due to the
heavy incorporation of referenced material. The health and
economic data presented are mainly in the form of summmary
tables with no presentation of methods used in calculating
them. We are also concerned with a proposed dose rate limit
of 10 millirem per year (mrem / year) which can be interpre*.ed
to exceed the limitations in 40 CPR 190, the uranium fuel
cycle standard and EPA's proposed guidance on transuranic
concentrations in the environment.

Based upon our review, we have rated this Draf t Generic
Environmental Impact Statement as ER-2 (environmental
reservations and further information desired). This rating
will be published in the rederal Regist er.

B-16

_ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - - _



_ - _ __ ___._ _

i

Comments of a general and specific nature are enclosed.
'Should you have any questions, please call Dr. W. Alexander

Williams of my staff (755-0790) or Mr. Terrence McLaughlin >
,

of EPA's Office of Radiation Programs. (557-8977)'

i
1 Sincerely yours,
|
| ,

'
,

I
William N. Hedeman, Jr.

,

't Director ;

j Office of rederal Activities i

"

Enclosure
r
+
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COMMENTS OF THE>
,

'

j U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
| ON THE
l U.S. NUCLEAR REGULATORY COMMISSION'S (NRC) [
| DRAFT GENERIC ENVIRONMENTAL IMPACT STATEMENT ;

i ON g

i DECOMMISSIONING OF NUCLEAR FACILITIES (NUREG-0586) ,

i April 1981 |

l I
a i

General comments:

1. The ALARA concept and how it will be applied to decommissioning i

in the future should be discussed further. ja

i 2. If the weighting factars used in Report 26 by the International
j Commission on Radiological Protection (ICRP) are employed to f
j to calculate individual organ dose rates from the 10 mrem / year '

,

j whole body dose rate, the following are the results: }
i

'

! A lung dose rate limit of about 80 mrem /yeart ,

i A red bone marrow dose rate limit of about 80 mrem / years t

A bone surface dose rate limit of about 333 mrem / year;'

! and a thyroid dose rate limit of about 333 mrem / year. |
''

I L
'

1 EPA has difficulty accepting these dose rates because even
| though decontamination and decommissioning do not technically |
| f all under 40 CRF 190, the EPA Uranium Fuel Cycle (UTC) |

1 Standards, these dose rates significantly exceed those ;

| stipulated in 40 CFR 190. Also, these dose rates are in i
excess of EPA's proposed guidance on transuranic isotopes !

concentrations in the environment. This guidance limits i
exposures to, ...a. 1 millirad per year to t'ne pulmonary i"

lung, or b. 3 millirad per year to the bone. " Using a (
quality factor of 20 for alpha radiation, these limits (;

j convert to 20 mrer/ year to the lung and C0 mrem / year to the t

| bone. Further, the UFC standards set limits of 25 mrer/ year
to the whole body or any organ except the thyroid and 75
mrem / year to the thyroid. If the Nuclear Regulatory Commission
(NRC) wishes to use ICRP-26 then all of the implied dose |

,
'

rawe limits for individual organs exceed EPA's proposed
; guidance and existing UFC standards. Before using ICRP-26
i we suggest that NRC assess its effect on existing guidance

and regulations. In the meant.ne, and until EPA can develop
standards, we believe that a proposed regulatory limit of 10
mrem / year to the whole body or any organ will result in

) little significant health rise.

3. The individual and population riska should be considered
for specific actions. This will allow a more realistic and
appropriate assessment of risk involving long-term exposures,

B-laj
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I

; e.g. , doses from inhalation and doses f rom living in a
j contaainated area. Risks of genetic effects and nonfatal ,

cancers should also be similarly discussed. |
,

i

4. In many places in the subject document there is a discussion ;

) of a dose rate limit of 1 mrem / year to the whole body. The i
statomont is made that any exposures above 1 mrem / year would i

;

3
need justification for decontamination and decommissioning ;

J activities. We find no basis for this statement in the i

! subject document or in NRC policy, and believe that the use
j of only the 10 mrum/ year limit, along with ALARA considerations, ;

is sufficient to justify the chosen level of residual activity |'

to be achieve 4. |;
,-

5. It is r.ot clear in the EIS whether previously decommissioned ||
facilities will be expected to meet the dose-level and other '

criteria proposed by either the NRC or EPA. The residual L'

) dose-level requirements, if any, which will be imposed on i

j such facilities, and enforcement mechanisms available to ,

j ensure compliance should be discussed in the TGEIS. (
a

-

! 6. With regard to future land use, the DGEIS utilizes a !

worst-case dose pathway scenario, which assumes construction !
of a housing project on the decommissioned site, to calculate

;

! potential maximum human exposure levels. In reality, whether !

j or not such "worst-case" types of unrestricted use would i

j be acceptable from a dose exposure standpoint, they may |

j not be palatable to the public for other reasons. In j
such instances, what mechanisms, such as deed restrictions, t

'
are proposed to ensure that future uses of the land do not
include schools, housing projects, or other such sensitive
receptors?

7. We believe that the discussion of financial assurance
mechaniums for decommissioning existing facilities is incomplete. |
The ability to raise the necessary funds and the economic :

impacts resulting f rom the pass-on of these costs may be |,

quite different for facilities that have completed significant |4

parts of their operating lifetimes without setting aside |

funds for decommissioning than for those new facilities |

I which can allocate the cost of decommissioning over their
entire lifetimes. There should be more consideration of the ,

costs of decontaminatino and decommissioning facilities now l

j in operation. |
i

,

'

! 8. Where cost figures are presented, the FGEIS needs to be

|
more explicit as to whether the costs are discounted or |undiscounted. Confusion results because the tables do not ,

indicate discounted costs, while the costs from present I
value analyses are frequently mentioned in the text. To |
properly compare the costs of alternative plans which would
take place over different time frames, it is important that
the type of cost being considered is clearly presented.

B-19

-



_ _ _ _ _ _ _ _ _ _

,

sgecific Comments:

1. Page 0-31: The waste volumes in Section 0.12.1.2
are in error. Either 1,020 cubic motors or 11,000
cubic feet needs to be changed.

2. Page 2-9: The Energy Reorganization Act of 1974
only recognized EPA's responsibility to establish
radiation dose standards it was the President's
Reorganization Plan No. 3 of 1970 that gave EPA
that responsibility and authority.

3. Page 2-10: 40 CFR 190 also sets organ dose rate
limits of 25 mrem / year to other than the thyroid
an 75 mrem / year to the thyroid.

4. Page 4-3, Section 4.3.1. third paragraph Deep
geologic disposal will obviously not ost
$850,000 million.

5. Page 4-4: Table 4.3-2 in apparently titled
incorrectly. The table deals with radiation
exposures and not estimated costs.

6. Page 5-11: What is the fifty-year DECON option?
It is neither mentioned .or discussed anywhere
else in the document.

7. Chapte: 10: Discussions concerning the decommissioning
of Uranium Hexaflouride Conversion plants refer to
experience from current decommission;ng of the
Weldon Springs Plant. Such work is not now underway
nor is it expected to begin soon. The Plant has
been under guard for 15 years with little preventive
maintenance and no clean-up activities. Various
studies have been perforced and reported. These
have indicated a need for much more time than the
total of one year for completion of all estimated
work (p. 0-25). In fact, the cost of these studics
probably approaches the total estimated clean-up
cost of $2.3 million. In addition clean-up of such
a facility does not consider the major task of
decomnissioning the raffinate disposal pits.

8. EPA studies have shown traces of technitium-99 've-
99) at uranium enrichment plants. We would et..cce
Tc-99 to be present at conversion plants, and 's
recomnend consideration of any impacts in the
Final GEIS.
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LD-81-021

Secretary of the Comission
U. S. Nuclear Regulatory Comission
Washington, D. C. 20555

ATTN: Docketing and Service Branch

Subject: Concen;s on Draf t Generic Environmental Impact Sta. ment on
Decomissioning of Nuclear Facilities (46 FR 11666 and FR 11667)

Gentlemen:

This lette provides Combustion Engirteering's coments on the draft generic
environmental impact statement (NUREG-0586) referenced in the subject federal
register nctices. These comments are provided below.

1. Sections entitled Planning (page vi) and Initial Plans (page 0-40) recom-
mend that i decommlssioning plan be submitted prior to comissioning of a
nuclear plant. Our principal concern regards the subsequent implementation
of this recomendation. Since decomissioning is a long range issue of
essentially known magnitude there is rc compelling reason that a near term
operating license applicant have a decommissioning plan in effect prior to
receipt of its operating license. We feel that any cost-benefit analysis
would certainly demonstrate that the costs associated with ti.e postponement
of an operating license to implement this recommencation would far outweigh

,

any benefits received by having such a plan in effect before comissioning. |
Therefore, we recomend that some reasonable period of time be allotted for i

the preparation of this de:on issioning plan, one which will not impact plant
licensing or operation.

| 2. Table 4.3 2 (page 4-4) should have units of ":uan rem" and not "$ millions".
|

3. A number of sections address allowable residual radiation exposure limits |
'

following decontamination. The values, which range from 0-10 mrem /yr. , !

appear unreasonable in terms of detectability and sampling feasibility. '

It is suggested that the selection of the residual radiation levels be
based on the findings of the Radiation Policy Council, which has been given
the task of defining appropriate minimum radiation limits of exposure (45
FR 69611). It is expected that the radiation levels selected by the Coun-
cil will be applicable to decomissiontag operations and, by using these
numbers, policy consistency will be ensured.

B-21
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4. The NRC suggests..."There are many aspects of facility design and operational
procedures that could greatly affect decommissioning in terrns of improved
health and safety and reduction of radioactive waste volume.' Combustion
Engineering agrees that operational procedures employed over the life of the

,

plant (such as periodic removal of crud buildup) would facilitate ultimate
DECON of a plant and design considerations in the initial plant design might
also contribute. However, we feel that, in view of the operational ALARA
considerations currently designed into the plant, the prospect of significantly
impioving plant design to accommodate DECON considerations will be minimal.

If the NRC does propose that utilities consider detign features or modifica- r
' tions specifically directed toward facilitating the DEC0F ]ption (either,

during the original design or subsequent operation), all such modifications
should be clearly justified by a rigorous cost-benefit analys4.

Very truly yours,

COMBUSTION ENGINEERING, INC.

.
___ _

A. E X ch'erer
Director
Nuclear Licensing

AES:dac

4

,

|

,
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April 20, 1981

Mr. Samuel J. Chilk
Secretary of the Commission
U. S. Nuclear Regulatory Commission
Washington, D. C. 20355

Attention: Docketing and Service Branch

Dear Mr. Chilk:

On February 10, 1981, the Commission published a notice
in the Federal Register, 46 FR 11666, indicating the
availability of a draft Generic Environmental Impact
Statement (GEIS) concerning decommissioning criteria for
nuclear facilities and requesting comments on that docu-
ment. The Detroit Edison Company, as a licensee of the
ccmmission for the construction of a nuclear power plant,
will be affected by the Commission's action in this area
and, therefore, offers the following comments.

The Company objects to the way the GEIS defines decommission-
ing. Such a restrictive definition ignores the reality
that numerous nuclear facilities have, in fact, been
decommissioned over the years according to commonly accepted
d(finitions of that term and that those decommissionings
have been accomplished at relatively low cost and such
that there have been no adverse impacts on the environment.
To define decommissioning as the GEIS proposes only drives
up the cost unnecessarily without adequate justification.

Under the section entitled "Planning," a statement is made
that, "it is important that the licensee decommissioning
plan be developed and approved prior to commissioning of
the facility." The Company strongly objects to the content
of this statement. A decommissioning plan submitted 40 years
or more before the decommissioning is to occur would have to
be either so general as to be meaningless or would ignore
scientific and technical advances which would occur over
that time period. The Company believes that it is
sufficient at this stage of licensing the facility that
the NRC and the licensee know that decommissioning can be
accomplished and know the approximate cost.
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Mr. Samuel J. Chilk
April 20, 1981
page 2

Further, the Company does not agree as to the reasonableness
of choosing 10 mrem /yr dose equivalents expressed on pages
vi and vii. This choice of a residual dose limit does not
appear to be reasonable when examined in light of a person
moving from an area such as Detroit to Denver, which would
result in that person receiving an additional ten times a i

10 mrem /yr residual dose. The Company would suggest at a
minimum that the residual dose limit be changed to the
100 mrem /yr.

Based on the Company's experience, it does not agree with the
judgment made on page 0-7 that "decontamination costs of a
facility are essentially independent of the level to which
it must be decontaminated."

On page vii, it is stated that decommissioning as defined ,

in the GEIS has "major beneficial impacts" releasing land |

that "can ce used with great benefit." It is not clear at i

all that the one or two acres oc land occupied by a fenced-in,
moth-balled nuclear steam supply system with its associated
buildings has any more value than the somewhat larger piece
of land that has to be used as a burial ground. The options '

now available in Regulatory Guide 1.86 should be left open
so that advantages and disadvantages for a utility and its
shareholders and customers as well as the total environment
can be weighed in a decision on how best to proceed on 1

decommissioning a nuclear facility.

Contrary to the statement made in paragraph 0.1.5, according
to the proposed restrictive definition, only one (not 15)
reactor has been deconcissioned.

The Company does not believe the GEIS adequately supports
the statements that eliminate SAFSTOR as an option, except
for 30 years, and that ENTO!M in not a viable option.

The Company disagrees with the philosophy contained in the
last sentence of paragraph 0.2.7 on page 0-8; rather, it
believes that if permanent waste disposal capacity is not
available, then decommissioning activities should not be
commenced until it is, except for limited activities needed
to immobilize material which could otherwise migrate.

Further, a gomparison is made in paragraph 0.4.4 on page 0-12of 17,900 m to 1,160 acres that the company does not believe
is valid. A decommissioned plant does not restrict the use j
of all of the 1,160 acrec because there is no longer the same I

need to maintain an exclusion zone once the plant is
decommissioned.
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Mr. Samuel J. Chilk
April 20, 1981
page 3

There is also a statement made in paragrapn 0.4.5 on
page 0-12 .that "100-year SAFSTOR is not a reasonable
option . with little benefit in dose reduction compared. .

,

to 30-year SAFSTOR." This, once again, fails to recognize '

that progress will be made during the next 100 years in
robot development or in methods development. The Company
suggests the GEIS be revised to reflect the probability
of technological advances.

In addition, Co-60, which can be a major !sotope to consider |

in decommissioning, decays away in 50 to 100 yeare. !

The Company supports the internal unfunded reserve as the {
mechanism to be used for nuclear decommissioning funding. '

Section 2.6 on financial assurance reaches the conclusion,
"Since the cost of decommissioning is only a small fraction !

of the cost of commissioning, there should not be any i

significant financial burden on the applicant." The Company |
does not agree with this conclusion because it is not. based ,

upon suf ficient evidence. Due to the varinbles surrounding
the cost of decommissioning, the tax implications, and the ;

funding mechanism that could be used, the type of funding :

that could be recommended might impact our customers and
Company significantly. This has been shown in a generic
hearing before the Michigan public Service Commission

'(Case No. U-6150).
I

The Company is opposed to any type of prepayment, surety
bond, sinking fund, insurance, or any external fund
methodology to provide for the funding of decommissioning
a nuclear facility at the end of its useful life.

|

The Company's position supporting internal funding has been
entered into the public record in generic hearings,
addressing the issue of funding for nuclear doenmmission-
ing, before the Michigan public Service Commission in
Case No. U-6150. The testimony, exhibits, and studies
filed in that case reveal that an internal fund is the
lowest cost method to the ratepayers, provides reasonable
assurance funds will be available, and provides flexibility
with regard to how accruals will be made into the fund.

Copies of the company's studies and filing in the above-
mentioned case are available upon your request.

The above statements have been of fered for the Commission's
consideration with the hope that the revised GEIS will be
an improved document.

Sincerely,
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Decommissioning Program Manager April 15,1981
Division of Engineering Standardo
Office of Scandards Development
Nuclear Regulatory Commiss ton
Washington, D.C. 20555

Dear Sirs:

These comments on NUREG-0586, Draft Generic Environmental
Impact Statment on Decommissioning of Nuclear Facilities
dated January, 1981 relate primarily to financial aspects
and, for the most part, are general in nature.

The reliance of NUREG-0586 on NUREG-0584 and NUREG/CR-1481 is
obvious. As pointed out in my previous comment letters of
September 29, 1980 and February 27, 1981, the latter two
NUREG's do not provide the balanced analysis of the financial
aspects of decommissioning that is required for consideration
in the development of the Environmental Impact Statement.
Rather than repeat my previous comments here, I am attaching
a copy of a summary. As is obvious from this summary, I
c.cnclude that both NUREG's are flawed.

It is unreasonable to exclude any method of financing routine
decommissioning other than funding *,c commiesioning, unless
coupled with insurance. The Commi,sion shcald pay more than
lip service to the need to provide for flexibility in imple-
menting financing mechanism, and should recognize that there
is no one best way to decommission or to finance it.

The issue of routine decommissioning of a power reactor
should be separated completely from the issue of cleaning up |
an accident. These issues are currently not separated, |
resulting in the accident situati)n unreasonably coloring |consideration of the financial aspects of routine decom-
missioning. If forthcoming regulations concerning routine
decommissioning are to achieve a reasonable balance between

health and safety,bsolute necessity.economic, and political considerations,
separation is an a It is imperative that
the NRC Staff recognize that their proposed financial
assurance requirement could significantly affe:t the economic
viability of nuclear fuel for electric generation. If
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assurance requirements end up adversly affecting the choice
of nuclear fuel for electric generation, it should result
from a balanced analysis and not from a concern for accidents
that colors the analysis of requirements for routine
decommissioning.

| The NUREG should be reviewed in detail by the authors to
identify all the existing internal inconsistencies and incon-
sistencies with referenced support studies. Internal incon-
sistency should be eliminated, and inconsistency with support
studies should be either eliminated or explained.

The value of generation sites is such that the definition of
unrestricted use is probably not suitable for power reactor
sites. The defic.icion results in unreasonable limits on
decommissioning processes for power reactors.

The major financial problem with tiUREG-C586 is its reliance
on two other NUREGs that do not provide a reasonably balanced
analysis of the. financial aspects of decommissioning. It
seems clear that a balanced analysis will nor appear until
such time as the issue of routine decommissioning is,

separated from the issue of cleaning up an accident.a

C #).

Regards. f'

)/
j , .s2 Opfumx

'9ohn S. Ferguson
i Enclosure:
; JSF:

J

i

i

i

1
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CCtetENTS ON NURIG-0584 AND NUREG/CR-1481

It is difficul: to com=ent on NUREG-0584 independently from
NUREG/ CR-1481 as they make liberal use of each other. The
Forward to NUREG-0584 Revision 2 indicates it "will be utt-
lized as background information in the for=ulation of
recce=endations by the NRC Staff on policy in the use of
financial assurance". It is my belief that recccmendations
by the NRC Staff on policy should be founded on a balanced
presen:ation or background infor=acion. Neither of these
NUREG's can be characterized as balanced. In addition, they
both contain some information that is misleading and some
that is in error.

Generally accepted accounting principles and regulatory rules
concerning depreciation are very significant to the
discussions in NUREG-0584 and NUREG/CR-1481, since the depre-
ciation provisions for deccomissioning must be authorized by
race regulators and the financial statements of the entities

I responsible for deccc=issioning =ust be cer:ified by the
accounting profession. Lack o: any discussion of this sub-
ject in ei:her NUREG us an omission that requires rectifying.

The au: hors of both NUREG's take as given a definition of
liquidity that defies logic; : hat capi:al recovery t=ounts
collec:ad f cm cus:ccers and reinves:ed internally by the
utility are not liquid and collections invested in anything
other :han :he utility are liquid. The authors obviously
have lic:le fai:h in the adequacy of race regulation. The
ac: ions of the cecsissions regulating the General Public
Utilitics Ccopany operating companies reinforce this pessi-
mis:1c view of the adequacy of race regulation, and vividly
tilustrate the political nature of ra:e regulacion. The
poli:1 cal na:ure of race regulacion should be recognized by
the NRC through providing ra:e regulators wide latitude in
selec:ing funding methods :ha: will assure the availability
of funds for deccomissioning.

The analyses in NURIG-0584 and MUREG/CR-1481 are :llced away
f:cm in:ernal funding aper aches. Ecwever, even vi:h the
til:, NUREG/CR-1481 concludes "that no alterna:ive
dcminates". It seems clear that a more balanced approach
would favor internal funding, leaving the regulator wi:h the
deter =ination of which of the several methods of capital
recovery that meet generally accepted accounting practices
and regulatory rules he should allcw. Whether there is
agreement or not that this tilt exists, any regulations tha:
=ight ensue should ensure that service race regulators have
the flexibill:7 they require to respond :o :he particular
circuns tances surrounding :he f acilities involved.
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I: would be helpful if discussions of the =echods of capital
recovery (approaches to financing the decocmissioning) used
:erminology that makes it clear to che reade: exac:ly wha:
=eched is being discussed. The sinking fund method of depre-
ciacion is not a new concept, and i:s most co= mon apolication
is as an internal meched of depreciation. I doubt chac I am
the only depreciacion analyst who finds confusing the use of
the term "sinking fund" to refer to ex:ernal funding
approaches Accurate use of terminolody would go a long way
ceward elininating :he need to search studies for a descrip-
: ion sufficien:ly decalled :o discern the particular method
being discussed.

Is the e in cer=s of conscancdollars, qual annual revenue screamdefined as desirable on Page IV-12 of NUREG/CR-1481,
really equitable? It has the effecc of pushing revenue
require =ents off :o future cus:ocers, a process I have dif-
ficulty defining as equicable. My difficulty may be due in
part to knowledge tha: che only capital recovary method I .a
aware of that would result in such a s: ea= of revenue
require =ents viola:es the generally accepced accouncing prac-
: ices and regula:ory rules applicable o depreciation.
Violacion of generally accepted accouncing practices is not
ce be caken lightly. Capical recover"; determined in a manner
consisten: wi:h acccuncing practices and regulatory rules
should de: ermine revenue require =en:s , a - che o:her way
around. A;su=p cions concerning :he - .:n of revenue
require =en:s should not be allowed .ic: ace the capi:al
recovery, par:icularly if based c . controversial definicion
of equi:y. In:eenal Sinking Fund and Internal Modified
Sinking Fund Depreciacion genera:e unique pac: erns of capical
recovery and revenue require =ents :ha: are very significanc
to che discussion of equi:y. I: is precisely chose pat: erns
cha: cause In:ernal Modified Sinking Fund Depreciation :o be
appealing :o regulacers.

The au: hors of NUREG/CR-1431 correc:ly poin: out chat a
flexible approach to capi:al recovery o. nuclear decoe-
missioning cos:s is very importan:. This need cannot be over
s:ressed. The degree of financial assurance :ha: will resul:
frem the NRC's policy reevalua:icn will vary directly wi:h 1

che degree of f.exib.li:7 allowed. '

Incernally invested me: hods reduce financing require =enes,
which in turn reduce risk and cose of money, and thereby
enhanco che financial assurance aspects of decocsissioning.
Prepaid Invested Fund =ust be evalua:ed as having a decrimen-
:al Lnpac: on che financial viabili:/ of the utility
indus try, since 1: would require a large amount of borrowing
that would be done solely for the purposes of invescing.
Thus, a =eched claimed :o =eet a need for financial assurance
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would ac:ually have a de::L=en al effec: on financial viabil-
icy. Actions of governmen:al bodies too of:en have a result
in conflic: wi:h the expressed incent. The need for finan-
cial assurance should not be allcwed to become another
ex ample .

NUREG/CR-1481 suggests the future income cax reduction
resulting frem the actual expenditures for deco =missioning be
given to current cusccmers chrough normali:a: ion. The result
would be to reduce current revenue requirements, che opposi e
effec: usually associated wi:h normalizacion.

The regulacory arena provides two choices for handling dif-
ferences between book depreciation and tax depreciacion.
These choices are normali:acion and flow through. Two
distinecly differen: s cuacions exist for :he creation of tax
beneft:s. The most f amilar si:uacion is when a current bene-
ft: is ei:her given :o curren: cuscocers or is spread over
che life of the facili:y creating that benefic. The other
si:uacion is when a future expendi:ure is expec:ed to create
a tax benefit ac chac cise. While i: can be argued that a
current beneft: should be nor=ali:ed and a future benefic
should be fleved chrough, ce=pecent regula:Lon would not
allew flewing :hrough a current benefic and normali:ing a
future. benefit. As a ecmp ro=ise pos t: ion, it would be reason-
able :o handle both present and future benefits chrough flow
through or handle both chrough nor=ali:acion. It is well
kncwn cha: :ax deprects:icn is for purposes of financing, not
recovery. I: is also well kncwn cha: the incent of Congress
in p oviding for high deprecia: ion ra:es for tax purposes,
was :o provide indus 7 wi:h addi:ional cash for expansion
and moderniza: ion. Nor=alizacion allcws this incent to
occur, whereas flew through does not. Therefore, nor-
mali:a:Lon of a present beneft: is consisten: wl:h the
existence of cha: beneft: and should be allcwed.

While chere can be no ques:Lon as to che existence of a bene-
ft: presently, che asse=pcion of a fu:ure benef t: carries |

wt:h i: a certain m:cun: of uncertain:7 as :o che et=ing of I
he benefi: and whe:her :he benefic will in fac: exist at

tha: c t= e . In view of this uncertain:7, it can be argued
cha: che beneft: should not be distribu:ed until such time as
its existence is confirmed.

By, dif"erences be: ween book and tax deprecia:icn to chairIL: icing als discussion of differing regulatory creacman:c:
exis:ence, :he au: hor of NUREG-0584 has avoided the ::ap the
au: hors of NUREG/CR-1481 se: fe :hemselves. The authors of
NUREG/ CR-1431 rece= mend normali:ing :he ax reduction f:cm
the dedue abili:7 of the ac:ual expendi:ures for deccc-
missiening. Normali:acion distribu:es the potencial benef t:
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to cusce=ers on a pro-ra:a basis over che lifacime of the
nuclear generacing uni: rather than c, che customers existing
when the expendi:ures would be made and the benefic would
exisc. The recemmendation of normali:acion implies the even-
cual existance of the benef t , which, in turn, implies suf-
ficien: caxable income to make use of the ulcimate tax
deduction. This implied financial viability ac the end of
plant life is in direct conflict with the concencion of the
authors of NUREG/CR-1481 chat external funding will provide
needed financial assurance because of the uncertaincy chac
u:ilicies will be financially viable ac che time decom-
missioning is required. If 'the au: hors are really serious in
suggesting normali:ation, they must not believe their own
contencion chat fu:ure financial viability of utiJicies is
subjec: :o question.

Prepaid Invested Fund is the most expensive for the customer
and Straight-Line Depreciacion is least expensive, but the
differentials have been greacly unders: aced by the indiscence
of the au: hors oi' NURIG-0584 and /CR-1481 to make comparisons
based on the present worth of revenue require =ents and not on
:he revenue require =en:s che=s elves . Customers don't pay for
elec:ric service based on presen: wor:h and regulators don' t
set ra:es based on present worth. Any meaning:ul comparison
of the Um ac: of at:ernacive capical recovery methods must
includ e c..e i= pac: on customers in :er:s of current dollars.
Decisions =ade on the present wor:h of cur ent dollars do nec
recogni:e che ac:ual costs imposed on cus:ccers and can be
misleading, since relative rankings of alternatives will
depend en che magni:ude of :he discounc race used for the
present worth calculacion.

The au: hors of NURIG/CR-1481 point out tha:, even in terms of
presen: wor:h, P:c
costly as Scraigh:gressively Paid Invested Fund is twice as-Line Depreciation, and Prepaid Invested
Fund is three :1=es as cos:ly. The au: hors etais chose dif-
ferences are not significanc. My experience wi:h race case
issues concerning che capi:al recevery requirements for ;

nuclear decemmissioning is cha: regulators probably would not
agree with the claim that a evo or chree-to-ene differencial :
is not significan

!

My revdies indicate chat funding a: ce=missioning is the mesc ,

expensive in cer=s of revenue requirements, even if collec- i

cionscolle paid to an external fund are tax deductible uponcion and chese held internally are noc. My conclusions :

have been confirmed by other scudies, such as one made by the
|Scaff of the Michigan Public Service Cc==ission for the

generic decec=issiening proceeding, Case U-6150. !

B-31

.-_______-



.

Page 5 of 5

I was surprised chat Revision 2 of NUREG-0584 s till includes
the discussion of cax deductibility of colleccions that was
in Revision 1. Revision 2 of NUREG-0584 scaces utilicies may
be able to obtain an IRS ruling chac, under certain con-
dicions, che annual collections from customers to feed an
invested fund are an expense for Federal inceme cax pugoses
in the year collected and indicaces the same result could be
obtained with a scate administered fund. Both claims are
incorrecc.

Three utilicies in Ohio have gone so far as to requese a
ruling for an external fund which I believe was structured in
the manner indicated on pages 19 and 20 of Revision 2 chat
the author claims "may be eligible" for not recognizing the

ense as inceme in the year collected. The
key words must bedecemmissioning exp'may be", as the Ohio utilicies withdrew
the requese when advised chac che IRS would rule adversely.
Others have evaluated the impact of seace administration on
taxability and have concluded chat the only way to obtain tax
deduccibility in the year collected is chrough legislation.
The NRC Scaf. will be seriously mislud if they rely on che
discussions of tax deductibility in Revision 2 of NURIG-0584.

While Revision 2 of NURIG-0584 is a licele beccer balanced
chan Revision 1, che conclusions are nearly identical. The
scacements concerning the ability to reduce che costs of
Prepaid External Fund and ?:ogressively Paid External Fund
chrough scace ad=inistration chat would cause deposics and
earnings to be tax exe=p t are a serious flaw in the conclu-4

i siens of Revision 2. As indicated above, this is not crue
for deposics. The only way for earnings to be tax exe=pc is

; if chey are from invest =enes in tax exe=pt securities.

CONCLUSION
a

Considerable revision will be required if NURIG-0584 is ever
,

to perform its incended function; utilization as background
infor=acion in the formulacion of racemmendacions b

, feaff on policy in the use of financial assurance. y che NRC;

The
! current draft does nec provide che balanced discussion of

'

chis subj ect chac- the Staff should have. Neither does
NURIG/ CR-1481.

;

i

1
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Secretary of the Commission 'gs - ,.'',/,'

-
0 " ',/ 1-U.S. Nuclear Regulatory Commission '

',;)U |5.Washington, D.C. 20555
' ~~L

Attn: Docketing and Service Branch

Re: Docket No. NUREGO586

Gentlemen:

Attached for filing in the captioned docket is an

'

original and five xerox copies of "Comn..nts of Northern

.\lichigan Electric Cooperative, Inc."

Y ver, truly,

obert C. K1 horn

RCK:pjt

Enc.

|B-33

.. . _



1

13
,.see(** & I~

.. ,, fR 90A0 Sb 10 e *
1

(nps //668) , recen Y3

,

iI;rn.y
. APR34Igag,Q

k [f$f/|[""'t7
UNITED STATES OF A>1 ERICA '4 9

4 s

BEFORE Tile NUCLEAR REGULATORY COSDlISSION

Decommissioning criteria for) Docket No. NUREG-0586Nuclear Facilities )

CO>DIENTS OF
NORTilERN SIICiiIGAN ELECTRIC COOPERATIVE, INC.

1. Northern >1ichigan Electric Cooperative, Inc.,

(hereinc.fter called "Northern") is a non-profit cooperative
supplying electric generation and transmission service to

Its three member / owned cooperatives, at wholesale, within
Northern's service area in parts of seventeen counties being
Alpena, Antrim, Benzie, Charlevoix, Cheboygan, Crawford,
Emmet, Grand Traverse , Kalkaska , Leelanau, 31anistee,
>lissaukee,>lontmorency, Oscoda, Otsego, Presque Isle and
Wexford, being approximately the northern one-third of

311chigan's Lower Peninsula, and maintains its principal office,

'at 1050 East Division Street, Boyne City, Stichigan 49712

2. Northern is solely owned by Cherryland Rural Electric

Cooperative Association, whose address is U.S. 31 South,
P.O. Box 500, Grawn, blichigan 49637; Presque Isle Electric
Cooperative, Inc., whose address is 19831 51-68 liighway, Onaway,
>lichigan 49763; and, Top O'311chigan Rural Electric Company, l

whose address is 1123 East Division, Boyne City,Stichigan
49712, which have executed all-requirements contract with
Northern.

3. Northern is a public utility regulated in the State

of Stichigan by the Stichigan Public Service Commission.
|

|
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4. Northern has an undivided ownership interest, as a

tenant in common, of 11.22? of the Enrico Fermi Nuclear Unit

No. 2, presently under construction in Frenchtown Township,

Monroe County, Michigan, and by reason of such ownership is

an intervenor in Case No. U-6150 entitled "In the Matter of

the Establishment and Treatment of Nuclear Plant Decommis-

sioning Funds" now pending as a generic hearing before the

Michigan Public Service Commission.

5. Northern has an interest in this proceedings in

as much as it may be bound by the adoption of a proposal re-

garding the establishment and funding of decommissioning

funds and as a result of federal regulations.

6. Northern is not regulated by the Federal Government

in that all of its transactions are intrastate subject to those

regulations adopted by the Rural Electrification Administration

in that Northern is a 100?o debt financed cooperative regulated

by the Rural Electrification Act and whose funding of long-

term obligations is totally financed by the United States

Government acting through the Administrator of the Rural Electri-

fication Administration.

7. Northern, as a non-profit cooperative owned by Its

members, has two primary purposes which would be to pay for all
costs associated with decommissioning, and also to pay for costs

associated with a nuclear accident not covered by insurance.

8. Cooperative philosophy and funding is very different

from the objectives of an invester owned utility. Where an
investor owned utility properly seeks to maximize revenue and

profit, a cooperative being a not for profit corporation socks

to minimize expense. Revenue and expense to a cooperative are
merely additions or deletions to member owned equity.,

9. Northern agrees the public health and safety is para-
1

mount and further agrees there should be reasonable assurance of

the availabjtity of funds upon decommissioning. Northern insists
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that its cooperative obligations are to maximize interest

earned by any fund after meeting its public obligations

as any surplus from sums so car-marked and collected from

its members should be for the member / owner's benefit.
Northern would oppose any effort by government to gain

control of the member equity as confiscatory since Northern

is of the sound conviction that government can only maximize

expense----not income. Any decommissioning funds or other

costs are invisioned by Northern to be principally composed

of debt instruments from the United States Government.

Depending on dollar volume and subject to cooperative control,

a series of banks or investment bankers would manage the fund's

assets subject to the cooperative's direction. That part of

rates established by MPSC, which would be in addition to

present rates paid by the cooperative member / owners, and
'

should be periodically scrutinized by StPSC and adjusted up

or down as experience would dictate.

10. Northern would not propose to invest any portion

of decommissioning or insurance funds collected as a part of

rates in additions to its electric plant. Northern believes
r

the fund must be internally controlled as it and its members

are convinced Northern's proposal will ensure the public need

for assurance concerning the availability of funds upon de-
!

commissioning, and will also ensure that our member / owners

pay the smallest amount necessary consistent with the need to

protect the public including our own members and that costs
I

can best be controlled when managed by the cooperative itself.

Respectfully submitted,

,. y *m.
,

'L,s. Q . ~ % )s --u%

Clyde L. Johnson
Executive Vice President

Robert C. Klevorn
General Counsel, Northern
Michigan Electric Cooperative, Inc.
215 South Lake Street
13oyne City, MI 49713

xc: All parties of Record
i

MPSC Case No. U-G150
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April 6, 1981
AC-HL-AE-500
ST-HL-AE-648
SFil: V-0100

Mr. Samuel J. Chilk
Secretary to the Comissioners
U.S. fluclear Regulatory Comission
Washington, D.C. 2055S

Dear Mr. Chilk:

Draf t Generic Environment Impact
Statement on Cecomissioning of fluclear

Facilities, fiUREG-0586

Houston Lighting & Power Company has reviewed the above fiUREG and offers
the following corrents:

1. Requiring a decomissioning plan to be developed and approved prior to
the comissioning of a nuclear facility could have a significant nega-
tive impact upon licensing schedules. The current licensing procedures
require the validation of the financial stability of the licensee to
own and operate a nuclear facility and to carry out regulatory obliga-
tions. This should suffice. Requiring the licensee to provide specifics
on how these obligations will be met af ter a period of 30 to 40 years is
unreasonable. For example, the specifics of decommissioning a facility
such as TMI af ter the accident and for another facility which has reached
the end of its useful life without experiencing such an event are widely
varied. This type of variance cotild carry over into all aspects of
decomissioning with its associated decontamination and personnel
exposure concerns.

2. The assumptions used in estimating the envircnmental and economic
inpact of decomissioning will likely change many tic.es during the
operating life of a plant. For example, a regulatcry change to reduce

B-37
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i,

allowable personnel exposures could result in a decommissioning cost
'of 2 to 5 times that estimated under current personnel exposure

guidelines. Changing waste disposal requirements could have a similar ;

influence. !
'

i

3. The decommissioning cost estimates provided in this report for .

oower facilities are considered to be too low. One basis for this ;
is the operational decontamination of the Dresden facility which cost .

approximately $30 million. Waste disposal costs alone could account ;

j for most of the $33.6 million estimated in this report for decomissioning }
a PWR,

Very truly yours,
I i

i
'

! C. Robertson
'

,' Manager
; Nuclear Licensing ,
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i Secretary of Commission
1 United States Nuclear 4 j

'

Regulatory Commission Y
f

Washington, D.C. 20555 4' N' '

Attention: Docketing and Service Branch [

In re: Decommissioning Criteria for
Nuclear Facilities: Comments
Concerning Draft Generic
Environmental Impact Statement

Gentlemen:

The undersigned are counsel for the Tantalum,

f Producers Association ("TPA") and, in that capacity, repre-
sent the interests of member companies which manufacture
columbium and tantalum compounds fro, natural and synthetic
ores containing radioactivo source material. c r d in a r i.'.y ,,

the member companies operate with Nuclear Regulatory I"

Commission ("NRC") source material licenses and, thus, jhave a vested interest in the decommissioning policies
; of the NRC. Furthermore, the members of TPA are uniquely ,

' ,

qualified to assess the environmental impact of the pro- '

posed criteria as they relate *:o the decommissioning of
ore processing facilities.

3 Technical representativos of che member companies
' of the Association have met to review and discuss the draft

generic environmental impact statement ("GEIS") relating to
decommissioning of nuclear facilities.* The following com-
ments represent a compendium of inputs from various member
companies with respect t.o the GEIS.

i

'

* NUREG--0586, January, 1981 (red. Reg., Vol. 46, pp. 11666-68,
February 10, 1981, Notice of availability of GEIS)

,

1 8 39

'

|
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CLASSIFICATION OF FUEL CYCLE AND NONFUEL
CYCLE FACILITIES AS GENERIC IS INAPPROPRIATE

TPA urges that the NRC consider and assess the
impact of its proposed criteria on nonfuel-cycle facilities
separate and apart from fuel cycle facilities. Vast differ-
ences in the radioactive emission potential, quantities of ;

material to be disposed of, pathways of exposure, financial
capabilities and availability of storage sites make it in-
appropriate to lump fuel cycle and nonfuel-cycle facilities t

| together for purposes of environmental impact analysis. For

j many of the same reasons, it is inappropriate to lump to- |
gether nonfuel-cycle facilities such as sealed source manu- |1

1 facturers, radiopharmaceutical manufacturers, R& D facilities {
| and ora processors. |

i i
: If one considers the fact that ore processing |

! facilities frequently occupy many acres of land, generate
Ihundreds of thousands of cubic feet of contaminated soil,

and contaminate huge pieces of equipment and the buildings i
i in which they are located, it should be obvious that the |

onvironmental impact of decommissioning one of these facili- !,

s ties will be vastly different than that associated with the ;

decontamination of a power plant or a few laboratory hoods i
*

used for the processing of short half-life radioactive sub-
stances typically handled by sealed source manufacturers,
radiopharmaceutical manufacturers and R & D facilities.

I i
; TPA urges that NRC remove ore processing from !

'

! consideration in the current GEIS and subsequent rule-
making proceedings relating to decommissioning of fuel !

,

cycle facilities and that NRC handle future decommissioning |>

: of ore processing facilities on a case-by-case basis. ;

Fortunately, this approach will not impose an undue burden [

j on NRC because there are relatively few of these facilities I

in the country, the shut-down rate is extremely low and
_

case-by-case review will be required in any event. This!

j latter point is developed in greater detail later in this
1 presentation. On the other hand, the difficulty, if not

impossibility, of lemping fuel cycle and nonfuel-cycle ,

'facilities together for analysis is clearly illustrated.'

j A good example is the setting of appropriate residual radio-
activity levels. In the companion documents to the draft,

GEIS Pacific Northwest Labs ("PNL") talks in terms of |
'

establishing a residual radioactivity level in terms of i
"realistically exposed individuals," which concept includes j

,-

i |

J B-40 :
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ascumptions with respect to a 40-hour work week, breathing
rate, physical location in the work place, etc. In order
for valid assumptions to be formulated with respect to ore
processors, it would be necessary for a case-by-case analysis
to be made. Otherwise, "pathways of er.posure" unique to this
type of operation would not be identified, and the conclu-;

sions based on experience and testing at fuel cycle facili-
|

ties or other nonfuel-cycle facilities would be inapplicable.
This leads TPA to the conclusion that since a case-by-case

|
analysis must be made in order to establish realistic residual
radioactive levels, it would not involve much more work to
expand this analyois to include decommissioning criteria. ;

In order for realistic decommissioning criteria to be '

developed for ore processors, factors such as half-life,
leaching potential of the sludge, the likelihood of human
exposure and the lack of reliable technology to measure

i radium 226 must be considered. These factors have not and
cannot be properly considered in the context of a GEIS.

1

A Another illustration of the problems created by
,

attempting to lump together for analysis dissimilar types
of facilities relates to the "sensitivity analyses" for a

|
'

variety of parameters potentially affecting safety and cost
; considerations. Purportedly, PNL expanded t.n e i r facility |

j reports to include such sensitivity analyses. However, TPA

i has reviewed the P:tL report and notes that it does not ade- ,

quately address the enormous cost of transporting high-volume j

low-level radioactive waste to disposal sites nor does it
address the problem of inspection costs. More importantly,
there is no mention of the "sensitivity analyses" in the GEIS.

COMMENTS ON SPECIFIC ITEMS IN THE GEIS

Technical Aspects of Decontamination

NRC has set forth preliminary concludions with
respect to the environmental impact of the decommissioning

I criteria in the Federal Register notice. While those con-
1 clusions may be valid with respect to fuel cycle facilities,

it is not demonstrated that they a: n applicable to the nonfuel-
'

cycle facilities and, particularly, the cre processors. For
example, the statement is made that "when properly performed,
decommissioning has only minor adverse impact." Paragraph 14.4;

1 on page 14-12 of the GIIS purports to justify this conclusion.
TPA submits that the three short paragraphs under paragraph 14.4

i represent bare conclusionary statements which are not supported
by any factual data whatever.

1
i

1

l

; R.41
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More specifically, the GEIS contains a statement
that machinery used in the processing of radioactive ores
"...can be readily decontamirated and surveyed to confirm
that radioactivity levels are low enough to allow unrestrict.ed
use". The inference is that decontaminating equipment and
buildings is simple and inconsequential in calculating the
costs of decommissioning an ore processing facility. This
is s imp 1,v not true. For example, much of the equipment used
for the processing of columbium-tantalur. ores must be rubber
lined. Decontamination of this equipment involves separation
of the liner from the base metal, disposal of the liner as a'

low-level radioactive waste, and acid treatment of the bare
tank for removal of radioactive meterial. In addition,
sewers, building walls and roofs, pipelines and pumps become
contaminated and all of these facilitics must be decontami-
nated or demolished and disposed of as low-level radioactive '

wkstes. The erroneous conclusion reached by NRC with respect
to ore processors seems to come about as a result of a mis-
understanding of the extraction process. The initial stage
mechanical refining machinery can be readily decontaminated.
However, subsequent refining processes involve complex
chemical extraction procedures which, in turn, introduce
contamination in a substantial and pervasive way that is
very difficult, if not impossible, to clean up.

Cost Factors

The cost of removal estimate contained in GEIS
(page 14-9) is based upon & hypothetical 20,000,000 pounds
of sludge. The figure of 2.9 million dollars is low by a
factor of up to ten, depending on transportation costs. The
only low-level radioactive waste landfill capable of accepting
this type of material charges approximately $10.00 per cubic
foot for disposal and inspection services alone. When the
cost of drying, packaging and transportation are included,

j
a more realistic cost of $0.35 to $1.00 per pound of sludge .

emerges. This results in disposal costs of $7,000, 10 to
$20,000,000.

The Department of Energy has estinated costs for<

decontamination of old uranium processing facilities ("Descrip-
tion of the Formerly Utilized Sites Remedial Action Program",
ORO-777, September, 1980). The area used for storage of
uranium tailings at the St. Louis, Missouri Airport would
cost an estimated $98,000,000 for decontamination. Decon-
tamination of the Middlesex, New Jersey Sanpling Plant is

4 estimated to cost $48,000,000. Decontamination of the reed

|
:

'

R 42
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t

'
i

'

Materials Plant operated by Mallinckrodt, Inc. in St. Louis,
Missouri is estimated to cost $26,000,000. Decontamination i

of the Tonawanda, New York site used for disposal of uranium [
processing residues is estimated to cost up to $9,000,000.
These examples are for facilities comparable to ore processing'

plants, and they demonstrate the magnitude of potential ;

decontamination costs. [
t

i Finally, any meaningful cost analysis must consider !

] the potential for recovery of residual rare metals from the |
) tailings. At the present time, recovery of such metals is ;

not economically feasible. However, increasing shortages :
'

j of,world supplies of these metals, combined with domestic
inflation, may ultimately make the recovery of such residual ('

rare metals cost effective. This potential argues in favor ,

of SAFSTOR as opposed to DECON as an approach to decommission- i
ing an ore processing facility. The reason is that once the [

l tailings are removed to a permanent landfill, the recovery ,

of residual metals becomes an impossibility.
I r

j Disposal Site Capacity

i
i A glaring omission in the CEIS is the failure to
i consider the availability and capacity of sites that permit

,

j disposal of high-volume low-level radioactive waste. Cur- |
; rently, there are three such sites in the United States,

but only one, U. S. Ecology at Bentty, Nevada, will accept
,

new commitments for disposal of low-level radioactive waste
i from outside of the state. In view of the current political
j climate, it is unlikely that any new low-level high-v61ume |
! disposal sites will be opened in the near future. That, j
i coupled with the fact that the Beatty Site operators are ;
'

considering banning additional disposal of ore processing !

sludges, introduces an entirely new environmental impact (
)

consideration which applies solely to the ore processing |

industry. Until the disposal site loaation problem is ,3

j addressed and solved, it is impossible to assess realis- |
tically the impact of decommiesioning criteria that call !

for disposal of high-volune low-level radioactive sludges |
; in sites that don't exist now, and won't exist in the fore-

|
] seeable future. ,

1 !
'

! Transportation Risks
i

{ Another factor which has not been considered, but |

which is relevant to'the ore procesuing situation, is the |;

transportation risk inherent in trucking high volumes of
sludges from the processing site to the disposal site. One

i

f

!a
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|

| of the TPA member companies has commissioned a study which
| has resulted in the conclusion that 1200 truck loads of

sludge being transported some 400 miles will result in six
accidents. Obviously, increased distances between the dis-

| posal site and the processing site would increase the statis-
tical probability of accidents occurring. The potential for
such harm suggests that, with respect to ore processors, the
SAFSTOR concept should be more seriously considered.

PART 14 -- GEIS

There are several statements contained in Part 14
: of GEIS which relate to ore processors and which are incorrect
! or incomplete. In general, it should be noted that GEIS con-
( centrates on tantalum / columbium ore processors. No apparent

consideration was given to other processing operations which
must have radwaste problems. Examples would include titanium,
copper, lead-zine and finorspar.* '

A statement is made on page 14-5 of GEIS that the
main problem with decommissioning an ore processing facility

I consists of disposal of the slag or tailings and cleaning up
1 of spills. It is not true that ore processing machinery can

be readily decontaminated. As pointed out above, the chemical
i extraction and processing facilities have pervasive contami-
! nation. In many cases decontaminacion would not be cost

effective, which means that entire pieces of equipment and
| building components would have to be disposed of in a licensed
] l ow- 1 v'r e l site.

The statement with respect to Kawecki Berylco
Industries' meuhod of handling contaminated surface soil

I is inaccurate. (GEIS page 14-5) The site in question is
! a licensed burial site utilized for the disposal of glassy

slags and not the sludges which are generated by ore processors
in such large volumss.

The GEIS (page 14-5) carries a description of the
sludge handling at Kaweeki Berylco Industries. This is not .

necessarily typical of the many different ore processing I

operations in this country.

| * Reference "Radioactivity in Selected Minaral Extraction
;

| Industries A Literature Review" U.S. Environmental I

Protection Agency, U.S. Office of Radiation Programs,
Las Vegas, Nevada, PB-290 744. November, 1978.

3-44
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The GEIS (page 14-5) cites decontamination of Reed
Keppler Park in West Chicago, Illinois as an example for con-
sideration in this study. The extensive review of decontami-
nation of the old thorium processing facility in West Chicago
is published in the report "Thorium Residuals in West Chicago,
Illinois" NUREG/CR-0413. In this report, it appears that
Reed Keppler Park was not totally decontaminated, but is
being managed as a SAPSTOR site.

The statement is made at the bottom of page 14-10
of the GEIS that "this sludge could be disposed of in a local
landfill if it did not exceed an acceptable residual radio-
activity dose limit, which has yet to be determined." This
statement is misleading for the reason that a licensed facil-
ity is prohibited from transferring any waste to an unlicensed
landfill. Furthermore, the only method of reducing the radio-
active content below .05% is by dilution which is specifically
prohibited.

The GEIS (page 14-11) indicates that decontamination
of the ore processing sludge by chemical removal of ura,nium
and thorium seems an attractive alternative. Such chemical
removal is not cost effective. Further, the chemical removal
of uranium and thorium leaves other radionuclides, such as
radium 226 which is typically found in ore processing sludges.
The members of TPA know of no technology presently available

,

to remove selectively the various radioactive substances from |
waste ciudges.

MISCELLANEOUS MATTERS

We note that the rederal Register notice identifies
four policy areas in which present regulatory requirements and,

! guidance are not specific enough. These are Timeliness,
Financial Assurance, Planning and Residual Radioactivity,

' Levels. As far as the ore processors are concerned, the
GEIS does not address the Flanning and Financial Assurance
aspects of the proposed criteria.

The decommissioning policy ultimately will have to
|

comply uith Executive Order 12291 regarding a cost benefit i

analysis. Unless additional consideration and better docu- I

mentation of the real costs of decommissioning in the ore
processing industry are edded and then compared to the bene-

1 fits to saciety, the proposed GEIs will be found wanting in
any kind of realistic cost benefit analysis. This, of course,
reenforces the previously mado point that each ore processor

i

J l

B-45 l
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is typified by factors which are unique to its operation
and, therefore, any meaningful cost benefit analysis has
to be carried out on a case-by-case basis.

l

Finally, the decommissioning policy considers
| that it is timely to develop a decommissioning plan when

an NRC license is applied for. This planning function, ;

and the financial assurance requirements, together with !;

the extremely low residual contamination level being used
for this study, will impose a financial burder on the ;

'

tantalum / columbium producers of this coiintry that will
place them at a severe disadvantage vis-a-vis their foreign
competitors.

TPA appreciates this opportunity to comment on
the draft GEIS. We trust that these commwnts will be help-
ful to NRC in developing a realistic decommissioning policy
applicable to the ore processing industry. Please be
antcred of our continuing interest in this rule-making
prc:edure.

very truly yours, ;,

i BAKER & HOSILTLER
t

'

*
.

'
/fhi ) - A

i By
Vill [ar5~V. ~

~

0050:2342
08379-81-001
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! Secretary of the Comission t.' d -

,
US Nuclear Regulatory Comission % F

'-
y

i Washington, D. C. 20555 ci, , , i , g.

ATTN: Oceketing and Service Branch
>

RE: Coments on Draf t Generic Environmental Impact Statement on
Decomissioning Criteria for Nuclear Facilities

a Federal Register Vol. 46, No. 11666, February 10, 1981
i'

Gentlemen:

Kerr-McGee Corporation and Kerr-McGee Nuclear Corporation ("Kerr- |
~

] McGee") submit the following coments in response to the draft generic |

| impact statement on decomissioning of nuclear facilities ("draf t EIS"),
for which notice of availability was published on February 10, 1981.1

; (See Vol. 46, Federal Register No. 11666.; As indicated by the referenced

| notice, the draft EIS contains certain conclusions with respect to the

i decomissioning of nuclear facilities. The notice suggests that the
i Comission intends to issue a policy statement and proposed regulations

implement |ng these conclusions..

||

|
Interest of Kerr-McGee. Kerr-McGee Nuclear Corporation, a subsidiary

J of Kerr-McGee Corporation, operates a uranium hexafluoride conversion
i facility and has operated other nuclear facilities including a mixed oxide
j fuel fabrication plant and uranium fuel fabrication plant. Xerr-McGee

Corporation subsidiaries have operated a non-fuel cycle nuclear facility
3

| now in the decomissioning process. Kerr-McGee has direct experience
: 1

1

I

AComments on the draft EIS were originally due on March 23, 1981. The |1

!; due date was subsequently extended to April 22 because the draft EIS was !not in fact available for distribution in a timely fashion. In Kerr-McGee's |
) view, the time afforded by Oa NRC for review of the draft EIS and for i

) filing coments is inadeot 4 4 n view of.the document's scope. For exunple. |
Kerr-McGee has not undertaks.1 analysis of the section of the draft EIS '

4

pertaining to uranium fabrication facilities since the facility technology
report was not available in a timely fashion, l

)

{ B-47
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in operating and in decomissioning facilities covered by the draf t EIS.
Kerr-McGee and its employees will be effected by actions taken by NRC
based in whole or in part upon the draft EIS.

Summary. Kerr-McGee believes that the draft EIS is premature; that it
proposes unreasonably stringent standards and criteria for decomissioning;
that it fails to analyze legitimate alternatives; that it dces not comply
with Executive Order 12291; and that it contains numerous erroneous factual
assertions and analytical deficiencies. NRC should withdraw the draft
EIS pending further study, and the agency shquid defer action on preparing
decomissioning criteria until (1) the Environmental Protection Agency
(EPA) has promulgated valid general standards, (2) more information becomes
available add inaccuracies in NRC's analysis are corrected, and (3) policies
concerning disposal of radioactive waste are finalized.

I. General Objections to Oraft EI5

A. The Comission's Draf t EIS, Intended Policy Statement, and
Intended Reculatinns Are Premature and Must Be Deferred

Reorganization Plan No. 3 of 19702 by its terms transferred
! to EPA the authority to set generally applicable radiation standards

under the Atomic Energy Act of 1954 (See Section 2(a)(6) of the Plan).
Assuming the validity of the Reorganization Plan, it is clear that
EPA, not NRC, possesses the authority to establish general standards
for public exposure to ioniring radiation upon decomissioning.3
In its draft EIS, NRC proposes to upset this division of responsibility.
In particular, NRC proposes to adopt a 10 mrem whole-body equivalent
exposure limit for decomissioned sites. This kind of limitation

; is precise * the type of standard within EPA's province. NRC's attempt
to issue its own standards constitutes a blatant usurpation of EPA's

] responsibility. The draft EIS, which is predicated on the 10 mrem

I

2 35 Federal Register 15623, 84 Stat 2086, ac U.S.C. Section 4231 note.,

I INRC admits that EPA is responsible for issuing the pertinent standards.
Oraft EIS at 0-6 and 15-9.,

R-4A

.- _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ ___



. - - -- - - - - .- . . - ._ - _ - .- ._-

i i

|
'

Secretary of the Commission i

Comments on Draft GEIS |
Page Three j

! standard, must accordingly be withdrawn and all NRC action on its
conclusions must be deferred pending final promulgation of valid;

'

| EPA standards.
!

;

'
B. The Draft EIS is Based Upon Unproven and i

Unreasonable Assumptions and Deficient Analysis ;

!'
The draft EIS is based upon a variety of unsupported and unrea- f

{
sonable assumptions. These errors, detailed in part below, render

) it unacceptable as a basis for agenc.y decision-making. t

: !
'

i

! 1. Arbitrary Limitation of Possible Exposure to 10 mrem _ * Less

;,

The draft EIS propounds the hypothesis that human exposure to

| ionizing radiation at the site of a decomissioned nuclear facility [
j should u "mited to 10 mrem / year or less in whole-body equivalent.' [
f

The age ty's explanation for this standard is deficient. The limitation [
appears to be keyed to NRC's assumption that a risk is acceptable i

|
so long as it is about one in a million or less.5 This level of

'

] risk is vanishingly small. It is essentially equivalent to no risk

) at all. Individuals customarily accept risks much greater than one '

j in a million.6 The agency's apparent determination that one in a {

j
.

: .

4
5ee, e.g., draft EIS at vi-vii.

5

J
0 raft E H at 2-11

>
|

6The following table sets forth a number of comonplace and therefore |
acceptt'|.le risks of death:

] Cause Individual risk / year

f motse vehicle - Total 1/4.500
; (1975) - pe(tstrian 1/25,000

he.ne accidents (1975) 1/83.000
air travel - one transcontinental flignt/yr 1/330,000,

i accidental poisoning - solids and liquids 1/170,000
j accidental poisoning - gases and liquids 1/140,000

(footnote 6 continued...)
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;,

million is an acceptable risk is thus far too conservative for decisional '

purposes.
NRC's 10 mrem standard is unsupportable for another important

reason as well. It was evidently selected without any analysis of

i costs likely to te incurred in achieving it or the risks posed to
workers assigned to carry out tre stringent decomissioning requirements.i

NRC must consider the costs to regulated industry and the risks to
workers in attaining a 10 mrem standard before that standard maya

be adopted. These costs and risks are significant and generally f
exceed any benefit reasonably attributable to meeting the standard1

in question.7
,

!

OThe following table sets forth a number of comonplace and therefore
acceptable risks of death:

Cause Individual risk / year
;

.

r

i inhalation and ingestion of objects 1/71,000 !
'i electrocution 1/200,000

! falls 1/13,000 i
| airpollution(sulphates) 1/6,700 ,

: (benso(a) pyrene) 1/33,000 '

1 vaccination for small pox (per occasion) 1/330,000 [
] living for one year downstream of a dam 1/20,000 ;

bicycling (from recreational ar.tivities)
1/100,000 ;i

drowning 1/53,000j ;

1 government employnent 1/9,100
agricultural employnent 1/1,700
truck driving employment 1/2.000 f

alcohol 1 in 20,000 !) smoker 1 in 300 ;i

j person in room with smoker 1 in 100,000 l

; one pint of milk per day (uflatoxin) 1 in 100,000 |
|

4 Source: OSHA Testimony of Professor Richard Wilson reprinted in Hutt. |
Unresolved issues in the Conflict Between Individual Freedom and Goternment [
Control of Food Safety. 33 FD&C L.J. 558, 564-66 & 568 (1978). j

'

INRC's only generalized discussion of costs in the draft EIS is in the
i context of an assertion that survey and decontamination costs are essentially |
) %he same for a standard in the range of 1 to 25 mrem per year. See e.o., :

| draft EIS at 0-7. NRC's assertion is erroneous. Kerr-McGee has T r,ect !
| experience in these matters and can attest that the cost in fact increases '

! significantly for dose reduction in the range of concern. For example, ;

there is a cost increase of as much as 10% for each 1% reduction in dose !
below 25 mrem / year for decuriissioning of uranium fuel fabrication facilities. |

B-50 +
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NRC's 10 mrem standard is also inconsistent with the agency's
other regulations pertaining to unrestricted areas. In particular,

current regulations prescribe far less stringent limitations on radio-
activity in unrestricted areas. See e.g., 10 CFR Section 20.105

(500 mrem limit). See also 25 Federal Register 4402 (May 18, 1960)
(radiation protection guidance for Federal agencies). There is no
evidence that adherence to these less stringent standards for unre.
stricted areas has reculted in any health effect to any individual.

The unreasonableness of the 10 mrem standard suggested by NRC,

is further attested by consideration of the background radiation
encountered by all individuals. Average national background radiation
(cosmic, terrestrial and internal body radiation) varies from State
to State between approximately 90 mrem and 180 mrem average exposure

per year. Variation is edused primarily by different altitudes above
sea level and by natural rock formations. Living near a granite;

rock fctmation, for example, may result in exposure to 25 to 100
mrem additional exposure per year.8 There is no evidence that this
background radiation has had any adverse effect upon the population.
Under the circumstances, it is arbitrary and capricious to specify
a 10 mrem exposure limitation.

i

NRC's 10 mrem requirement is also contrary to the agency's own
analysis of factors relevant to the establishment of such standards.
NRC, for example, states that "selected (exposure) levels for unre-
stricted facility use must be verifiable through actual detailed
survey measurements cf the facility and site, and be within reasonable
bounds regarding state-of-the-art survey detection methodology and !

costs".9 Survey measurement methodology does not exist, and is unlikely
1to exist in the future, to verify adherence to exposure standards of

10 mrem / year or less. Accordingly, the 10 nrem/ year standard is contrary
even to the factors NRC identifies as germane to its establishment.

<

O
See Lew-level lonizino Radiation. Hearinos Before the Subcomittees on

Eneroy Research and Production and Natural Resources and environment of
the House Comittee on Scien'ce and Technolcoy, 96th Congress, 1st Session
at 8-9 (1979).

9 0 raft EIS at 15-8
B-51 i
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2. The Draft EIS Arbitrarily Provides that Decomissioned
Facilities Must be Available for Unrestricted Use

The draft EIS arbitrarily subscribes to the concept that decomis- |

sioned facilities must be availabe for unrestricted use.10 NRC's l
arbitrary assumption that unrestricted access to the site of a nuclear |

facility is the appropriate regulatory approach is unreasonable for
a number of reasons. For example, NRC's approach: j

a) removes incentives from industry to develop cost-effective alter-
natives;

b) stagnates the research effort in effective design of waste control !

systems; and

c) provides unreasonable criteria for existing sites to meet.
:

NRC's approach is also contrary to alternatives endorsed by |

| Congress in the mill tailings area. In that area, government ownership
of tailings disposal sites is envisioned. Moreover, as already indicated,
reduction of residual radioactivity to levels below 10 mrem / year
is not required to release a facility to unrestricted use.

3. NRC's Draft EIS Conflicts with Executive Order 12291
and Poliev of the Administration

Section 2 of Executive Order 12291, Federal Register 13193 (February
17,1981), directs Federal agencies to adhere to the following requirements:

"a) Administrative decisions shall be based on adequate information
concerning the need for and consequences of proposed government
action; !

"b) Regulatory action shall not be undertaken unless the potential
benefits to society for the regulation outweigh the potential
costs to society;

|

e.o., draft EIS at vii and 0-2. The agency suggests, without evidence,
j that such decomissioning has "major beneficial impact." The agency also

asserts that the land in question constitutes "valuable individual land.";

There is no evidence of the benefical impact or the economic attractiveness1

which NRC claims. |
1

R-52
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"c) Regulatory objectives shall be chosen to maximize net benefits
to society;

"d) Among alternative approaches to any given regulatory objective,
the alternative involving the least net cost to society
shall be chosen; and

"e) Agencies shalt set regulatory priorities with the aim of
maximizing the aggregate net benefits to society, taking
into account the condition of the particular industries
affected by regul&tions, the condition of the national
economy, and other regulatory actions contemplated for
the future."

The draft EIS and NRC's proposed actions based thereon fail
to comply with the terms of this Order. As the previous sections
have demonstrated, the draft EIS is bereft of adequate information
supporting the conclusions reached in that document. The draft EIS
is likewise lacking of any evidence of serious cost-benefit or eost-
effectiveness analysis by NRC of the conclusions which it advocates.
Indeed, little or no effort is made in the draft EIS to weigh benefits
and costs.II

'

The draft EIS additionally is devcid of any discussion of the '

adverse impact on the already troubled nuclear industry which compliance
with the EIS conclusions would entail. The EIS also lacks any consideration

i^

f>f the effect of the proposals upon the national econry. The EIS
thus fails to recognize that the NRC actions advocated in the documents '|
would push the nation toward further dependence on unreliable imported
petrolet m as a fuel source. Any actions by the agency based upon |

the draft EIS quite clearly would not comply with the Executive Order. I,

U'

The draft EIS in fact indicates that NRC intends completely to ignore
cost-benefit analysis for levels of exposure greater than the arbitrary
10 mrem / year level. Cost-benefit, according to NRC, will only figure
in decisions to permit exposure in excess of 1 mrem / year up to the 10
mrem level. See Draft EIS at 0-7. This abbreviated use of cost-benefit Ianalysis is flatly contrary to Executive Order 12291. Under that Order,

i
the agency must justify any standards it proposes on the basis of an analysis |of their cost and benefits.

i

8-53
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C. The Draft EIS Misconceives its Appropriate Role

A generic EIS should identify "common" considerations in facility
decomissioning. Rather than discussing comon considerations, the
draft generic EIS is devoted to vindication of a 10 mrem standard,
to an effort at establishing site-specific reclamation criteria,
and to an unduly abbreviated analyses of decomissioning alternatives
for each factity type. This is improper use of a generic EIS, Such
a document is supposed to analyze the environmental consequences ,

of proposed agency decisions and to evaluate alternatives. It is

not intended for use as an adversarial support document or apology
for specific agency positions. It is certainly improper to employ

,

|
t generic EIS to treat detailed concet ns relating to a multiplicity
of highly differentiated nuclear facilities.'

II. Objections to Specific Assertions Contained in the Draft EIS

A. NRC's Analysis Concerning Financial Assurance is Deficient
The draft EIS argues that NRC must impose financial surety require-

'

ments to "provide a h9h degree of assurance" that adequate funds
.,

are available for decomissioning. The draft EIS also suggests that
'self-insurance is not an adequate surety for decomissioning perfor-

mance. Other regulatory schemes impose surety requirements permitting
i

self-insurance. CEG 33 CFR, Section 135.213 ("off-shore"). There
is no evidence that self-insurance is less suitable for the nuclear
industry in comparison to other industries where self-insurance is
permitted.

NRC is in error in assuming that it has authority to impose )
financial surety requirements. The only surety authority enjoyed
by NRC is with aspect to decomissioning of uranium mills. 42 U.S.C.
Section 2210(x). That authority was specifically conferred by Congress

3 in Section 203 of the Uranium Mill Tailings Radiatien Control Act
(UMTRC Act) of 1978. That specific provision would be mere surplusage
if, as NRC now contends, the agency has all along possessed general

] authority to require sureties. It is elementary that a statute should
I not be interpreted so as to render any of its provisions a nullity,

l B c;a
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see, e.o., United States vs. Menasche, 346 U.S. 528, 538-39 (1955,;
Aparacer, Inc. vs. United States, 571 F.2d 552, 557 (Ct. Cl. 1978);
Kenneth vs. Schmoll, 482 F.2d 90, 94 (10th Circuit 1972): Tabor vs.

I Ullos, 323 F.2d 823, 824 (9th Circuit 1963). Accordingly, NRC's
sudden discovery of purported general authority to impose surety
requirements must be rejected. -

Even if NRC possessed general authority to impose surety require-
ments upon its licensees, such authority may not properly be exercised

,

on the basis of existing information. There is no evidence in the
;

draft EIS that any licensee has in fact ever defaulted in carrying
out any pertinent decomissioning requirement. The record in fact
indicates that no surety requirements are necessary in order to provide
the requisite degree of assurance that decomissioning will take
place as required. NRC, for example, repeatedly emphasizes that '

decomissioning expenses are far less than other uninsured expenses
j incurred by licensees.12 Under such circumstances, it would be illogi-
'

cal to require a surety. NRC also presumably analyzes the financial
ability of its licensees to comply with relevant requirements when
the agency issues or renews their licenses. Indeed, this kind of
analysis is expressly required by NRC's regulations in some instances.
The Comission presumably would not issue or renew a license if a,

licensee were not prepared and able to carry out decomissioning
i requirements. The agency's regular monitoring of the capability j

of its licensees via the licensing process prevides sufficient assur-
,

ance of the ability of its licensee % to meet decomissioning criteria.
Assuming arquendo that the NRC could lawfully impose some addition- |

al surety requirements, the agency's formulation of those requirements
!

in the draft EIS is unsupported. For example, the agency suggests
that licensees could obtain "decomissioning insurance" or "surety
bends." There is no evidence that such financial instruments would
be available. Indeed, it is Kerr-McGee's belief that suen instruments
would not be available for many decomissioning activities at a reason-
able cost and may not be availabe at all, at any price,

'

f 12See Draft EIS at 247.
.

d

B-ss j
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NRC's rejection of self-insurance alternatives is also arbitrary'

f and unsupported. Many of the agency's licensees are large, financially.
sound corporations, such as public utilities and energy companies.
These licensees are at least as financially sound and stable as the
bonding companies, insurance companies, and banks which would be

; the sources of the surety which NRC seeks to require. It is simply
.

] an unnecessary tie-up of working capital and an unwarranted subsidy
to the banking and insurance industries to require operators of nuclear
facilities to purchase surety bonds or insurance from outside organi- |;

'

rations.
Finally, financial assurance mechanisms should not be applicable

to f acilities currently undergoing decomissioning. There is no |

) evidence that assurance is required for decomissiioning which is I

i presently underway. Imposing surety requirements in such cases will

i simoly increase costs and tie u9 liquid assets required for the decom- |
1

g missioning. ,

! If, contrary to the ahove, NRC does proceed to attempt to impose {
) surety requirements, the agency should limit itself to requiring !

i creation of a reserve (e.g., sink bg fund) based upon the production ;

| rate of the salable commodity (e.g., UF , fuel pellets, electric
6

power) to be generated gradually throughout the active life of the :
facility. Any other approach will impose an unfair burden upon current !

| customers of services rendered by the nuclear industry and result |

{ in market dislocation and inefficient allocation of resources. (
'

!
'

O B. The NRC's Reliance on Low-level Waste Disposal Facilities is
) Improoer

I

1
i

i Throughout the draft EIS, reference is made to the alleged necessity |
! of removal of contaminated buildings, equipment, and so forth to [

low-level waste burial sites. However, the availability and conditions |
: for use of such disposal facilities are open to substantial question. (

Existing low-level waste disposil facilities are reaching capacity |

or may in any event soon be cLsed to most generators of low-level |

| B-56 i
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waste. Congress has recently enacted legislation calling for Str,tes 1

to enter into interstate compacts to provide such facilities, but
it is too early to form any view as to the success of this legislation
in the creation of additional disposal facilities. Moreover, NRC
has not yet published even proposed regulations for such facilities.
Given all these uncertainties, it is clearly improper for NRC to
assume that low-level waste disposal facisities will be available
on reasonable terms for decomissioning purposes. It is far mere
realistic to view on-site, low-level waste disposal as the most likely
and most reasonably available method for decomissioning. In addition,
it is clearly the more practical and cost-effective method for decomis-;

sioning facilities since it reduces, among other things, transportation
and handling costs and worker exposure. The criteria which NRC is
considering for low-level waste burial will clearly be highly germane

;
'

to the decommissioning effort. terr-McGee cannot fully address low-
! level waste disposal until NRC issues appropriate regulations and |

| discloses the basis for requirements contained in those regulations,
i

C. NRC Arbitrarily Imposes a One Hundred Year Limit on Safe
Storace or Entombment

) The draft EIS indicates that the agency foresees only thret
methods for achievtng the purported end of unrestricted use of decom-
missioned faci'ities: (s) immediate decontaminatien, (b) safe storage,
or (c) entombment. NRC arbitrarily imposes an upper limit of 100 L

years on the period during which safe storage or entombment may be
employed. No justification is provided by NPC for the 100 year period i

on institutional controls for radioactivity confinement.13 Indeed,
no time frece should be prescribed for any safe storage or entombment
period because:

1) the specific characteristics of the safe storage site and waste i

characteristics may justify an indefinite safe storage period;

U |NRC rather cbscurely implies that the 100 year figure may represent
the longest period during which a human structure may be relied upon to
exist. See Draft EIS at 0-6. Honever, NRC requires the contrary in its
mill taiTiiigs regulations which are predicated upon assuring that tailings
structures survive for much longer periods.

9-57
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2) arbitrary removal of a safe storage facility at the end of a
100 year period may be unjustified from a health and safety
standpoint; and

3) NRC must examine available alternatives on a site-by-site basis.

D. Application of Proposed Requirements to Existino Facilities

The draft EIS is deficient in failing to identify and to consider
the special factors relevant to the operation and abandonment of
nuclear facilities comissioned prior to any decomissioning requirements

,

adopted by NRC as a consequence of the draft EIS. There are numerous

such factors. For example, it may be difficult if not impossible
;

for the owner or operator of an existing facility to pass on any
of the increased costs attributable to new decomissioning requirements I

on account of long-term contracts or market conditions. This problem '

; is magnified because existing facilities may not have been designed
; in a fashion such that they can readily be brought into compliance ;

with stringent decomissioning criceria which new facilities may i

be designed readily to meet. On the other hand, assuming that increased
costs attributable to decomissioning can be passed in part to customers

|'

I
of the facility in question, it is nevertheless inequitable to require

q such customers to pay for increased decomissioning costs attributable f
in part to the provision of services to former customers. In short,

|
4

numerous reasons exist to apply less stringent criteria to existing '

] facilities, and NRC's draft EIS (and proposed actions) should be
! modified accordingly.

E. NRC's Analysis of Decomissioning Uranium Hexafluoride
Conversion Plants is Deficient

J

j Xerr-McGee Nuclear Corporation operates the Sequoyah UF C0"V'IIIO"
6

J plant locate in Sequoyah County, Oklahoma. This is one of the two
| currently operating commercial conversion facilities in the United

i

! States. The data or vJo missioning conversion plants is limited.
| The draft EIS states that it will soon be supplemented with a detailed

technical report on decomissioning of UF6 plants, scheduled for
1

i B-58 |
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issuance in 1982. The adoption of any criteria or standards relating '

I to UF6 plant decomissioning would be premature prior to issuance ,

'

and public review of this UF6 decomissioning document. Moreover,
Kerr-McGee's experience indicates that decomissioning of a UF6 plant ,

must be based upon evaluation of detailed site specific characteristics ;

| which cannot be covered in a generic EIS. Because of the lack of i

] information covering plant decomissioning, the expected issuance -

] of a pertinent report, and the site-specific nature of such decom-

missioning, UF6 plants should be excluded from the scope of the draft {
'

EIS. In any event, the existing analysis in the EIS is fraught with ,

Ideficiencies and further NRC action should be deferred pending thair

correction. Some of these deficiencies are detailed below. .

! (
i

- 1. Uranium Hexafluoride Conversion Plant Decomissioning [

]
Experience (Paragraph 10.2. Page 10-2)

|

| Paragraph 10.2 states that the AEC plant located in Weldon Springs,
'

Missouri is a UF conversion plant currently undergoing decom issioning.g ;

j The Weldon Springs plant did not convert yellowcake to UF . Its '

6

! final product was uranium metal only, with no intermediate production
'of UF . Experience in the decomissioning of that plant is therefore6

of questionable value for purposes of extrapolation to actual UF6
,

j conversion plants. ;

l

2. Decen (Paragraph 10.3.1, Page 10-4)

{ Paragraph 10.3.1 hypothesizes that non-salvagable hard-to-decon- ;

taminate equipment and all contaminated materials will be shipped |
'

to and disposed of in a low-level waste burial ground. As Kerr-McGee ;

| has earlier noted, low-level waste disposal facilities may not be |
j available upon reasonable terms. On-site, low-level waste burial

] should be clearly identified as the more viable and cost-effective

option for UF6 plant decomissioning.

.I
' 3. Site Decomissionino (Paragraoh 10.3.4, Page 10-6)

The draft EIS indicates that material buried on-site must be
removed to a low-level burial ground and that "the removal of on-

| B-59
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site buried material is expected to be a minor effort compared to
the rest of the decomissioning." These statements are completely -

without foundation. The estimated quantity of contaminated material
resulting from decomissioning of the Kerr-McGee Nuclear Sequoyah
UF facility is 295,000 cubic feet. Moreover, material buried on-6
site at that facility amounts to 7.5 million cubic feet (providing
current amendments are granted).14 Removal of quantities of these
magnitudes to low-level waste disposal facilities is not justifiable.
Removal will not only be unduly costly but will add unnecessary environ- ;
mental problems due to the disturbance of stabilized sites. Moreover,
any such removal is directly contrary to license provisions specifically
providing for disposal by burial. The statements made in the draft
EIS concerning removal of this material are arbitrary and capricious
and without foundation in fact.

! 4 Waste Disposal (Paragraoh 10.4.2, Page 10-7)

The draft EIS estimates volume of low-level waste to be 570 '

cubic meters (20,127 cubic feet) for a conversion facility. Contrary
to the estimate in the draft EIS, there will be an estimated 295,000
cubic feet of contaminated material from the decomissioning of the
Kerr-McGee Nuclear Sequoyah facility alone, even without consideration
of the 7.5 million cubic feet of material buried on the premises.

| Thus, one of the five facilities at issue in the analysis will alone
have from 15 to almost 400 times the amount of mate-ial projected 1

by NRC upon decernissioning.

Given these figures, it is simply not credible for NRC to predicate
an analysis of decomissioning of conversion facilities on the assumption

; that such disposal would intolve such a small amount of material.

F. The Analysis of the Draft EIS Pertaining to Non-Fuel Cycle
i Nuclear Facilities is Deficient

The draft EIS covers a diversity of non-fuel cycle facilities;

; and operations. Little information is availaba on many of these
|

! 14
This information is contained in NRC's own records.

B-50
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activities. This problem may be somewhat alleviated when the expected
technical report on non-fuel cycle nuclear facilities is issued.
In view of the lack of information, Kerr-McGee believes that it is
premature for NRC to issue policy guidance or proposed regulations
at least until detailed public review of the referenced technical

report has been accomplished. Kerr-McGee has several specific comments
concerning the draft EIS insofar as it pertains to non-fuel cycle
nuclear facilitit.s. and specifically to ore processors,

l

1. Ore Processors (Paracraoh 14.1.3. Pace 14-3)
j The draft EIS states that th!re is currently no satisfactory i

place to ship tailings produced by ore processors for disposal.
Kerr-McGee agrees with the statement insofar as it suggests that
such shipments is presently out of the question. However, the state-
ment may be read to imply that shipment of tailings from such facilities
is an alternative if disposal facilities become available in the

i future. Any such suggestion is unsupportable. Shipment of large
volumes of tailings material for any distance is prohibitive on a
cest-benefit / cost-effectiveness basis. Moreover, it would raise
contamination risks and possible levels of worker exposure. It would
be the least viable alternative for decomnissioning of ore processing

j

! sites. '

2. Decomissioning Alternatives for Processors of Radioactive
Cre (Paragraoh 14.3.3. Pace 14-9)

,

!

i The draf t EIS indicates that NRC is considering only two decomis-
sioning alternatives for ore wastes; removal (DECON), and neutralization i

and stabilization for long-term care. The draft EIS states in paragraph
;

14.3.3.2. Neutralization and Stabilization (page 14-11), that neutrali-
i zation and stabilization may not be viable over the long-term and [

q would have to be considered on a case-by-case basis. This statement
!

is erroneous to the extent that it is intended to suggest that shipment j

of tailing!, to a low-level waste disposal facility is the preferred
disposal alternative. As Kerr-McGee has noted, shipment of large
volumes of tailings material for any distance is the least viable

P. - 61
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alternative for decomissioning ore processing facilities. The NRC
should proceed with great caution in devising decomissioning require-
ments for cre-processors. The discussion in the draft EIS is based
solely on a limited analysis of a single ore-processing operation ,

involving the extraction of columbium and tantalum. Other ore-pro-
cessing operations which may be covered by future NRC action predicated
on the draft EIS may exhibit totally different conditions.

,

G. The Draft EIS Analysis of Decomissioning small Mixed Oxide
(MOX) Fuel Fabrication Plants is Inadeouate:

The draft EIS analysis of M0X plants is purportedly based upon
!a study by Pacific Northwest Laboratories of Kerr-McGee's Cimarron

facility. The study contains many inaccuracies. These deficiencies
have been discussed in separate coments made by nerr-McGee on the i

Pacific Northwest study (see attached copy). The analysis of MOX
j

|
plants in the draft EIS is deficient and not a suitable basis for

i decisionmaking for reasons similar to those noted by Kerr-McGee in
i

j the referenced coments.

Conclusion
The draft EIS fails to set forth or consider pertinent information

,

on the costs and benefits of pertinent decomissioning alternatives and
criteria. Moreover, it utterly fails to engage in any reasoned comparison

J or balance of the costs versus the benefits. The draft EIS substitutes
assumptions for analysis and in so doing fails to identify many options

1 and totally obfuscates the basis for critical conclusions reached in the ,

document (e.g., the 10 mrem / year exposure standard and the requirement'

|that a decomissioned f acility be available for unrestricted use). The
draft EIS sweeps tco broadly by: (a) atte pting to encompass so many,

divergent nuclear facilities, (b) purporting to establish standards properly
within the province of EPA, and (c) seeking to devise what essentially

q

i are site-specific criteria. The draft EIS should be withdrawn. All NRC

actions intended to be based on the draft EIS should be deferred.

B-62
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Kerr-McGee recomends that NRC base its docomissioning criteria
upon a case-by-case analysis of the facilities in question and apply tradi-
tional ALARA principles in arriving at decomissioning requirements.

Ver uly 'y urs '

.s d'

W. . Shelley, Vice~P, resident
N clear Licens L. Regulation

WJS/hmw

I

!

l
;
,

!

|
|
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! october 12, 1978 f

i

i

'

CERTIFIED - RETURN RECEIPT REQUESTED
.|

4

i '

|
t

Mr. C. E. Jenkins |Senior Research Engineer
|

! Engineering Evaluations
|| Safety and Environmental analysis Section

1 Battelle Northwest 1.aboratories :

1 Battelle Boulevard [
] Richland, Washington 99352

!
; i

Dear Mr. Jenkins: !
'

<

|

3 Please refer to your letter of August 21, 1978 transmitting
{f the working draft report of the study of decontamination of ,

an MOX Tuel yacility. j

As ve discussed in a phone conversation on September 5 f-

'
Kerr-McGee has certain reservations as to some of the proposed [

| activities, release calculations and assumptions. The data ;

J adopted by Battelle has resulted in a set of data that is J
i extremely conservative and demonstrates excessive releases I
j and exposures. It is Kerr-McGee's position that these releases .

) and exposures vill be at least a factor of 10 less than those |
i p roj e c te d. In the case of your report, perhaps this result is |

] intended as a matter of NRC policy. In Kerr-McGee's private
- operation, we do not believe it demonstrates the true results of

} such a decontar.ination.
!

] We have attached a list of specific comments referenced by page
which, it is our understanding, you vill consider in the revision
to your finistted document.

1 Thank you for the opportunity to review this report. I

J / *

j Ver7t ly rs

! .. / , /' '

'

)
-

. -..
J. Shelley,',Di ctor;

-Regulation ard trol
'

i / .

} VJStal V'
!
I Attachnent
; B-6d
4

k
i
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Volume I

p. 2-2 The 10 mci / gram linit for shallov land burial of plutonium is not
an internationally accepted value and is excessively restrictive.

I The NRC has recognised this problem and has published notice (P.R,
August 18, 1978, pp 36722-36725) proposing that a concentration>

limit within a shallov land burial site be 100 nanocuries per cubic
centimeter of plutonium vaste and that the maximum concentration
within an individual container could be a f actor of 10 higher,

k'e feel that the 10 nC1/ gram limit you haie used should be chang:;d
to 1 microci/ cubic centimeter per packages containing plutonium !-

| vaste materiais destined for shallov land burial. |

; p. 9-4 Electropolishing is not needed to meet reasonable burial limits.
'I Electropolishing should only be considered as an alternative to i

regular chemical or physical cleaning methods. Its value, on a t

small scale, whould be for cleaning items such as tools and instru-

cents with high salvage value, for ultimate unconditional release. |
'Electropolishing generates a quantity of contaninated liquid which

*

must be subsequently treated in 5.X. and I.X. systems or evaporated
; and cemented for burial. The extra handling of contaminated materials

]
while electrapolishing vill likely cause unnecessary contamination

,

spread and employee exposures.
,

}
!', p. S-12 Ploving the acresse around the plant is entirely unnecessary at the

Cirarren Facility. A realistic above background limit from soil
;

samples should be used to determine the need for plowing the land.

p. 9-4 Packing of equipment parts etc., leaves ample space for bagged !
'

vipes, plastic and paper secap. The vipes etc., are needed as

I cushioning material in the packages. A special incinerator for
,

reducing the volume of combustible vaste is of dubious value and !
vill add to the dust load carried by the air effluent filtration ;

system. An extra fire hazard potential always exists when !
4

I
operating incineration equip ent.i

I
, ,

I R-65
i :
i
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! |
,

i

!
',

,
p. 2-11 Kerr-McGee does not plan to demolish its plant. We believe that

f it can be refurbished for unrestricted use. Removal of four inches (
of concrete frca vall aurfaces will not be needed in most areas. [

[
,

p. 7-3 The factor of (10'' x 2 MrHM/yr = releases) is high by an order of
magnitude for the Cimarron Tacility which had a maximum throughput i

j near half MrHM/yr.
|

5
Ij p. 10-5 Tor cimarron, the listing of manpower is excessive. Many of the job '

a

j positions listed can be handled by one person.
i

| f
!i

! p. 2-18 Shows 206 man years required for immediate dismantlement and Volume f1

j II. Table H.2-1 shows 81.1 man years. !

:

I
j p. 9-9 Reference to reactor should be removed.
;

1

-

| Volu=e II

i i

p. A-10 Ultrasonic washing of pellets was not used.
/ ;
i

j p. A-11 X-ray machine is used to inspect for rod loading specificatiena as
I well as and cap weld.

,

!

p. A-14 Not laundry batch tank 6,000 gallon size and sanitary vaste batch
,

A-15 tank 10.000 gallon size.
{
i
; p. A-43 The main electrical distribution panel and distilled water treatment
f system is in the supply fan room instead of in the mechanical room.
;

i

j p. A-58 Sanitary lagoons are not lined with PVC liners,
i
1 1

Table 11.1-1
.

g In reference to the 4500 uci release level for the plasma are cutting,
j

a double filter transaission factor of 2.5 x 10'7 should be used in2

l their calculations instead of the single filter transeission factor:

i used to arrive at the values in Table 11.1-1.1

i

{ B-65
1
i
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'

Secretary of the Commission
U.S. Nuclear Regulatory Commission
Washington, D.C. 29555

Attn Docketir g and Service Branch

Re DocPet No. NUREG0536

Gentlemen

Attached for filing in the captioned docket is an

original and five photo-copies of ' Comments of Wolverine

Electric Cooperative. Inc."

Yours very truly,
,

A^ -

!

Danie:1 D. Hesslin f
|

DOH: jm |
Enclosures (6) !

:

1

|

I

i

<

I

R.67
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UNITED STATES OF AMERICA 1 ~~ ,

,,,,,,9y . -.

,,

BEFORE THE NUCLEAR REGULATORY COMMISSION 1 '

.

Decommissioning criteria for)
Docket No. NUREG-0586 -*

Nuclear Facilities )

CO.vJ!ENTS OF
WOLVERINE ELECTRIC COOPERATIVE, INC.

1. Wolverine Electric Cooperative, Inc., (herein-

after called "Wolverine") is a non-profit cooperative supplying
electric generation and transmission service to its four

member / owned cooperatives, at wholesale, within Wolverine's

service area in parts of twenty counties being Allegan, Barry,
Clinton, Eaton, Gratiot, Ionia, Isabella, Kent, Lake, Manistee,

Mason, Mecosta, Missaukee, Montcalm, Muskegon, Newaygo, Oceana,

Osceola, Ottawa and Wexford, being approximately the central t

one-third of Michigan's Lower Peninsula, and maintains its
i

principal office at 302 S. Warren Avenue, Big Rapids, Michigan '

;

49307.
,I

I 2. Wolverine is solely owned by Oceana Electric Coopera-

tive, Hart, Michigan 49420; O & A Electric Cooperative, Newaygo,

Michigan 49337s Tri-County Electric Cooperative, Portland, Michi-

gans and, Western Michigan diectric Cooperative, Scottville,

Michigan, which have executed all-requirements contract with
Wolverine.

3. Wolverine is a public utility regulated in the State

i of Michigan by the Michigan Public Service Co:r, mission.

R.6A

_ _ - - _ - _ _ - _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _



._ . .- -

|

|

>

i

4. Wolverine has an undivided ownership interest, as a (,

tenant in common, of 8.78% of the Enrico Fermi Nuclear Unit
; i

j No. 2, presently under construction in Frenchtown Township, !
! !

| Monroe County, Michigan, and by reason of such ownership is an ;

; '

J intervenor in Case No. U-6150 entitled "In the Matter of the '

l '

j Establishment and Treatment of Nuclear Plan Decommissioning

] Funds" now pending as a generic hearing before the Michigan !
L

l Public Service Commission. f
,
'

S. Wolverine has an interest in this proceddings in

as much as it may be bound by the adoption of a proposal

i regarding the establishment and funding of decommissioning funds
!

and as a result of federal regulations.'

;

J 6. Wolverine is not regulated by the Federal Government

in that all of its transactions are intrastate subject to those
I i
i regulations rdopted by the Rural Electrification Administration ;

(

in that Wolverine is a 100% debt financed cooperative regulated

by the Rural Electrification Act and whose funding of long-term

obligations is totally financed by the United States Government

| acting through the Administrator of the Rural Electrification

| Administration.
'|

| 7. Wolverine, as a non-profit cooperative owned by its f
members, has two primary purposes which would be to pay for all

| costs associated with deccmmissioning, and also to pay for costs 1
-

| associated with a nuclear accident not covered by insurance.

|'

|

r.

R-69
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|
l

8. Cooperative philosophy and funding is very different

from the objectives of an invester owned utility. Where an

investor owned utility properly seeks to maximize revenue and

profit, a cooperative being a not for profit corporation seeks !

to minimize expense. Revenue and expense to a cooperative area

:
i merely additions or deletions to member owned equity.
1

j 9. Wolverine agrees the public health and safety is [

l
j paramount and further agrees there should be reasonable assurance

,

) of the availability of funds upon decommissioning. Wolverine

1 insists that its cooperative obligations are to maximize |
|

interest earned by any fund after meeting its public obligations |

|
'

as any surplus from sums so ear-marked and collected from its i;

1

i members should be for the member / owner's benefit. Wolverine

would oppose any effort by government to gain control of the |

member equity as confiscatory since Wolverine is of the sound

conviction that government can only maximize expense----not income.

J Wolverine proposes that any decommissioning costs or funds would
a l

be deposited in a "sinking fund" controlled by the Board of Directors
f

of Wolverine and said funds would be placed in an account subject
to the approval of the Rural Electrification Administration.

Wolverine assumes that the "sinking fund" will consists of Treasury
Bills, Treasury Bonds and other evidences of indebtedness purchased

:

by Wolverine from the United States Governr.ent. That part of
1

j /ates established by MPSC, which would be in addition to present

| raten paid by the cooperative member / owners, and should be
i

J periodically scrutinized by MPSC and adjusted up or down as experience
I

would dictate,

i,

) R-70
,
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10. Wolverine would not propose to invest any portion

of decommissioning or insurance funds collected as a part of

rates in additions to its electric plant. Wolverine believes

the fund must be internally controlled as it and its members

are convinced Wolverine's proposal will ensure the public need

for assurance concerning the availability of funds upon de-

commissioning, and will also ensure that our member / owners

pay the smallest amount necessary consistent with the need to

protect the public including our own members and that costs

can best be controlled when managed by the cooperative itself. i

WOLVERINE ELECTRIC COOPERATIVE, INC. '

John N. Keen, Manager
,

By: C=' /
Daniel D. Hesslin, Attorney for
Wolverine Electric Cooperative, Inc.

CC: All parties of Record
MPSC Case No. U-(150

i

R-71,
,
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j /[s ?;/
' <;,> April 21,1981.

i ::::- :3 i

'Q |v. ..,

;I
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Q' % 6 . - -
C~ u . r.. . .

! Secretary of Consission
.

4.| - I
United States Nuclear |,h '' 4 ' / '' |

4
'

Regulatory Consission N- ',y -

Washington, D.C. 20$35 W i

Ret Decossissioning Criteria for Nuclear Facilities:
'

Comments Concerning Draf t Generic Environsectal'

Impact Statement t
'

j
Centlement !'

| On February 10, 1981 the U.S. Nuclear Regulatory Consission (NRC) invited advice !
and comments on "Draf t Generic Environmental Impact Statement on Decoenissioning j
of Nuclear Facilities", NURIC-C$86, January,1981 (Tederal Register, Volume 46, '

pp. 11666-11668, Tebruarf 10, 1981). Mallinckrodt, Inc. sanuf actures columbium
; and tantalue cospounds at its St. Louis, Missourt plant, under an NRC source !

; material license. Mallinckrod t thus has a vested interest in the generic

i environmental impact statement and in regulations related to the decommissioning L

of 11 tensed facilities.,

1 i

Mallinckrodt is also a acaber of the Tantalum Froducers Association (TtA) and !

has contributed to the development of comments on the CEIS. Those coenents were I
filed April 21, 1981 by William V. Falegraf, Esquire. The consents reflect

||
Mallinckrodt's judgesents regarding the Ct!$ and the decessissioning rules now
betes considered by NRC, and Mallinckrodt would like to 30 on record in support
of those consents.'

,

!

; Sincerely, f

|W = ' "

/bd S. N. Robthson, 1

Director, Environmental Aff airs i

1

}

l

i.
.

I

i
1

)
1

( < . , _ _ .



- _ - . - .- . - . __ . . _ _ - -. . . . ._ -

,

i

@ DEPARTMLST OF ArTOR.NEY GENLILAL

!

STATL OF MirHIGAN
j ,*gt; f;-|:g{

.L:;,? h Q yp, gp,)C,1}, .* ** %
'

l' . * .

(YGFK. //6@ -
' ,

; STA%Ltv D Sit NeonN ;

chart Anuant Arroenes Genere! - , , . ~ , - ~ -,

' '

,% .,, .

,

tip.

FR ANK J, KELLEY ? |
'

41T OS % E t G Em t a 4 L ' J, a I***

*
L AN1t%G e

***'8 i 0 01 * , , '

Apri1 20, 1981 %. f:a.u; ,, ,; , j, * < /.
'
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''
. ,

; !
1 Decommissioning Program Manager |
j Division of Engineering Standards [
j Of fice of Standards Development i

Washington. D.C. 20555 i
,

)
l

RE Michigan Public Service Commission Staf f's Response to the<

! Draft Generic Environmental Imp,act Statement. NUREG-0586 .

I !

I l

|
Dear Sirs: '

;
I I
| The Staff of the Michigan Public Service Commission !
! welcomes the opportunity to comment on the Draf t Generic '-

) Environmental Impact Statement. On October 16, 1979, the |
! "ichigan Public Service Commission instituted proceedings i

i regarding the establishment and treatment of nuclear plant !
d decommissioning funds for Michigan utilities.~Its iiidir'iristi-'

|

3 tiitinTproc'e'edings defined four issues to be addressed j
~

J

| 1. Which methods of funding are most equitable and f
least empensive for Michigan ratepayers. !,

i

2. The tax implications of the various funding methods2 .

.

3. The financial effects of the various funding methods ;

i of the companies' operating nuclear facilities. ;
a i

j 4. The legal requirements necessary to ensure the !
availability of funds collected at the time of i,

decommissioning, j;

i Consu.ter groups, industrial consumers, utilities, and the Staff

j have testified on these issues in public herrings. Briefs are to j
j be submitted by the parties on June 15, 1981. I have enclosed i

| the following documents which comprise the Michigan Public j

'
J Service Commission Staff's comments on the Draft Environmental

Impact Statements'

i

| B-73 ,
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!

t

i

!

Attachment I - Summary of Commission Staff's position |
Attachment II - Staff's filed testimony

Attashnent III - Transcript excerpts which further
define the Staff's position

f
The staff will intorn you of the Michigan Public Service !Commission's order and findinqs on nuclear decomnissioning jfunding when they are issued. ;

,

Sincerely, [
t

Arthur E. D'Hondt
Don L. Keskoy

| S. David Kutinsky
Assistant Attorneys General

,

and ;

Counsel for Conmission Staff i
!

(
i
:

1000 Long Doulevard, Suite 11 I

Lansing, Michigan 48910 l
Telephone (517) 373-7584 |

SDK/rg i

enclosures !
cci Joseph Barden, MPEC j

i

!
;

|

!

l

B-74
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SUteLWY OF STAFP'S POSITIO.'l

T. Uuing the prenent value of revenu, requhements and the rate of
| growth of revenue requirements year-to-yene as the criteria, ,

an || unfunded reservo method appears t.o be the best balance between
! leact expansivo and most equitable for t.hc ratepayer.* The tax
1 cost nosociated with the annual provision in deferred (page 2 6 /.* |,

II. If funded reserve method annual provisions were tax deductible,
and tho unfunded rocerve method annual provialons were not, the

|

funded reservo would striko the best balance between least ex- |pensivo and most equitabic for the ratepayor (page 29) ;
;

; III. The Staff would not recommand the extenoien of normalization !

accounting uhere recurring tax timing dif ferences are involved,'

but would supporh normalization for non recurring tax timing ,

differences (page '10) . We view the provision for decommission-
'

.Ing of nuclear pouar plantu as non rocurring due to the inf re-,
,

quent addition of nuch plantn to titchigan utility systems and i,

i t he uncertainty no to how many and when such units might be added ,

in the Cutare.a
!
.

tv. Imsirable legal sal.eguards for all funding ucthods are that; !
) < (t) tho utility and its successoru who own a particular nucleer |
! j power plant have t.ho 1cgal obligation to ef fectively decommission

|
1 g that plant and pay for the coste 3ncurred to do sor (2) the obli- |
! c gation under (1) runn with the ownorship of the plant an'i must 'j be discharged regardless of what tuchnique is used to provide I

the required f undu; (3) the obligation to decommission a nd pay< a
j for the cost of decommissionir.y in not limited to custoser pro--

/ vided funds or funds hold in trust; (4) the obligation t 3 pay I

,

,
'

fee thn cost of decommissioning witi hava a prior clain an thei
t

! at sets of the owniny insti tution, prior even to outstanding ob- !
; j .ligatians to pay taxac, creditorc, employeen or any other person !
;d having a clatu against such acsotu; (5) provisions for decommis- |

e

1 nioning of nucionr power plante shall be revicued et least every
j our para by the !!ichigan Public Servim Comission with respect

|
,

| to sufLiciency, f airness and relative cecurity by way of public |'

hearing; and (G) provisions shall be identified as to which nu .
|clear power plant they pertain and provisions shall not be co-
|

<

pingled regardlunn of method used to make sue' provisions. Trustfonds establ' hed puto aant to eit:hur tha fnad. d reserve method or !

,

the in)tially funded method chall cequire that ;(1) any anounts
held in trust pursuant to funding deconuaisuloning can only be used

I for that purpoon and vill be provided to the owning institution '

j only upon receipt by the trustee of a statcaent of expendituren '

'

made or to be made to deccamiscloa a partieclar nuclear power
plant; (2) any trush f und shall be deposited with a ' trustee and
chall be held no irrevocable (page 37).

4
' v. Because the utility itself is entrusted with the funds from
! on unfunded reserve, additional ca'eguards appear to be needed.

They are that; (1) any unfunded toncrves established to provide
] for the decommissioning of nuclear power plants cannot at the
j end of any fiscal year exceed 10% of the net electric utility

plant in cervice an recorded purcuant to the net original cost'

accounting concept; (2) any amounts in such unfunded reserves,

in excess of the 102 limit outlined in (1) shall be funded and,

i transferred to a trust fund; (3) unf unded reservos shall have

| P-75
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~2-
|

1

prior clnim on 1.he assetc oC an institution owning n nuclear
pnwer plant; a:ia (4) any unrunded reservo refleceed on the
balance sheet or a utility, which owns a nucicar power plant,
shall become the obligation of uubucquenh owners of the plant.
The sa.ao obligations shall exist for the successor owner as
existed for the previous ownuts. And tinally, in the event any
owner of a nuclear power plant appears to be having difficulty
raining capital and the nituation appears to so warrant, the
commission through its security issuance oversight authority,

,

shall require the utility to initially fund the decommissioning
cost inf14ted to reflect the coat 'Ydecoiminaioning the planto
at the time the decision is made. (Fund earnings will keep

; the amounts intact from that point on.) (page 38)

1

Also enclosed is additional t.cr.tinony by Staf f uitness Darden
on:

1. When rhould utilities begin providing funds for decommis-
cioning. , Transcript p. 43'!.438.4

'

2. Tox deductibility of contributions to funds. Transcript
-

3 p. 473-473.i
r

3 3. Risks associnted with various funding methods. Transcript,
! j p. 613-622.

=,

I (b) *
; Most equitable for the ratepayers Contributions to the

t fund as between the several generations of ratepayers
{ over the life of the fund are most fairly shared.
'j

~

..

3 Page references refer to Staff testimony of Joseph C. Barden.
-

I
,

I

I

|
1
1

|

|
|
1

|
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G E N E R A ', h E l.E CT R I C NUCLEAM POWER

SYSTFHS DIVISION

GENEful ELECTRIC CCWAN' 'A AVE., SAN JCSE. CAL:FCRNIA Es12s MFN 078-81
| HC 682, / 'S 340

Y M t I .x
4, :m.72

m mm

mm aa. N-Sojo,sopo,)M g!-f . , l[c 1981 >
eApril 17,1981

, .

(V6 At //66 6 o ,

|
| E-i 'e ~

#Secretary of the Commission
em,,,,n,,j '7U.S. Nuclear Regulatory Commission og:s

Washing' ton, DC 20555 g'
'Q &

Attention: Cocketing and Service Branch /W

Gentlemen:

SUBJECT: CCMMENTS ON ORAFT GENERIC F,NVIR0hMENTAL STATEMENT; DECOM-

MISSIGNINC CRITERIA FOR HUCLEAR FACILITIES (46FR11666-68)

References: 1) NUREG-0586, Oraft Generic Environmental Imoact
Statement on Oeco.missioning of Nuclear Facilities,
USNRC, January 19di

2) R. I. Smith, et al, Techno1cev, Safety ar.d Costs
of Decommissioning a Reference Pressurizee water
Reactor Power 5tation, NUREG/CR-0130, volumes 1 and
2, Preparec cy Pacific Northwest Laboratory for
USNRC, June 1978

3) H. D. Oak, et al, Technolecy, Safety and costs
of Oecommissionina a Reference soilino water
Reactor Power 5tation, NUREG/GR-0672, Volumes 1 and,

} 2, Preparec ey Pacific Northwest Laboratory for
j USNRC, June 1980
1

1 These cements by the General Electric Company are in response to the
| notice on tne above subject in The Feceral Register of Fecrua.y 10,

1981, inviting comments on Refere ce (1). Our principal concern is that
decommissioning cost bases for various types of ;.cwer stations are not
fully consistent and therefore unnecessarily penalize the Boiling Water
Reactor (SWR).

We have reviewed the studies (References 2 and 3) on decommissioning of,

| PWR and SWR plants and note significant differences in costs which
| appear to be unjustified. Page 0-45 of Reference (1) states that DECON

(imedb.te dismantlement) costs are 333.3 million for a PhR and $43.6
million for a BWR. We direct ycur attention to portions of Pages 12-11
and 12-12 of Reference (3) (c:py attached). The Pacific Northwest
Lacoratory authors state that tne PWR (Reference 2) and the BWR (Reference 1)
studies used different bases for permissible radiation dose, and that

! the staff labor costs for BWR dismantlement wculd be reduced about 57
mt11 ion if the b=. sis used in the BWR study had been the same as that

R-77
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i

GENER AL h ELECTRIC
U.S. Nuclear Regulatory Commission
Page 2
April 17, 1981

used in the PWR study. Since a 25% contingency has been applied in both
studies, this 57 million ur. warranted difference is actually about $8.8
million. We find no mention of this discrepancy in Reference 1.

Under another category of "Special Tools and Equipment" we find costs of
50.8 million for the PWR (Reference 2) and 32.0 million for the BWR
(Reference 3). It is not apparent from the studies that any portion of
this 51.2 million difference is justified. With the 25% contingency
this difference magnifies to 51.5 million. Other differences may be due
to the BWR and PWR studies being done at different times. For example,
we note licensing fees of $51,000 for the BWR but none for the PWR.

These differences in evaluation bases appear to account for the major
portion of the BWR/PWR cost differences in the Draft Statement. Any
residual variations would appear to be well within the uncertainty band
of such estimates. While these comments apply to tne OECCN method, we
believe they would also apply in slightly varying amounts to the SAFSTOR
(safe storage followed by ultimate OECON) and to the ENTOMB (encase in
strong structure) decommissioning methods.

We request that the authors of the Draft Generic Environmental Io ict
Statement review References (2) and (3) and correct Reference (1) :y
removing significant inequities and differences in evaluation bases.

Requests for further information or specific questions on BWR decem-
missioning may be referred to Mr. R. H. Buchholz, (408) 925-5722, Manager,
BWR Systems Licensing.

Very truly yours,
| ,J

. i

G. G. Sherwood, Mar.sger
| Nuclear Safety and Licensing Operation

GGS:1m/1378-79

Attachment

cc: L. S. Gif ford (Washington Liaison)
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ATTACHMENT 1

Ineouitable PWR/BWR Permissible Oose Bases Used
for Oecommissionino Cost 5tuoies

The following two paragraphs are quoted directly from NUREG/CR-0672,
Volume 1, at Pages 12-11 and 12-12:

"In the PWR study, it was assumed that all of the decommissioning workers
could receive radiation doses of up to 3 rem per quarter. No attempt
was made on a task-by-tesk basis to adjust the staff size or manpower
loadings if the average radiation dose to the hands-on workers did not
exceed 3 rem per quarter.

In this SWR study, however, it is assumed that the supervisors, utility
operators, and health physics technicians are long-time radiation workers
whose annual exposure is limited to 5 rem per year by the formula 5(N-18)
given in 10 CFR 20.101(b)(2). The craftsmen and the laborers are assumed
to have had little previous radiation exposure and can receive radiation
doses of up to 3 rem per quarter (within the constraint of the 5(N-18)
formula). As a result, manpower requirements for this BWR study are
estimated not only on the basis of the number of workers needed to
physically accomplish the work, but also on the basis of providing
enough workers to assure compliance with the assumed radiation dose
limits out'sined above. This analysis basis necessitates the employment ,

of a significantly larger work force for dismantlement of the BWR than
would have been the case under the straight 3-rem per quarter basis
assumed for-the PWR study. It is estimated that the staff labor costs
for dismantlement of the reference BWR would be reduced by about 57
million if all of the workers were permitted to receive a radiation dose
of up to 3 rem per quarter."

GG5:1m/1380
4/14/31

NOTE: Telecopied to 202 634-3319 4/22/81.
;
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Secretary of the Commission |D c.\@\' h
U.S. Nuclear Regulatory Cormission t ':- -y"-

.

Washington, D.C. 20555 'j gfj,.

t

Attention: Docketing and Service Branch ' ''
g

Dear Sir: '\

On Iebruary 10, 1981 a Notice of Avaiability of the
Draft Generic Environmental Impact Statement on Decommission-
ing of Nuclear Facilities, NUREG-0586 was published
(46 FR 11666) and comments were invited from interested
parties, on March 5, 1981, the comment period for NUREG-0586
was extended to April 22, 1981. Consolidated Edison Company
of New York submits herewith its comments on the draf t EIS.
Con Edison is the licensee of Indian Point Unit No.2 located
at Buchanan, New York. Also located at the Buchanan site is
another reactor owned by the Pcwer Authority of the State of
New York, which is known as Indian Point Unit No.3.

Ccements:

1. The Statement does not address decommissioning of a
multiple (two to four units) nuclear site. The
conclusions reached for a single unit, in our opinion,
would not necessarily be valid for a multiple unit site
like Indian Peint. We understand that an NRC study on
decommissioning of multiple unit sites is underway.
We suggest the present draft EIS carefully note thats
a) the conclusions on decermissioning a*.tarnatives

for a multiple unit site may differ fcom those
stated; and

b) a study for multiple unit sites in underway and
that the report on its findinga will be noticed
for comments.

In particular, we believe that any comprehensive approach
to multiplo unit decermissioning must recogni:e that
portions of one retired unit may be used in support of
other operating units at the site, or as redundant safety
systems, and that there may accordingly be an appropriate
regulatory basis under certain circumstances for defer-
ring dismantlement.
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2. .The conversion of a nuclear plant to a new or modified
(nuclear or fossil) facility, after it has ended its
useful life is a viable alternative to decommissioning,
and should be acknowledged in the draf t EIS. Dismantle-
ment and removal of major components / structures of a
plant to accommodate new or modified facilities would
in our opinion be a form of decommissioning. The
s tate ment , however, does not address this scenario.

3. Con Edison supports the sinking fund approach outlined
in Section 2.6.2 of the draf t report. We believe that
the certainty of having funds available at the time
of decommissioning is important and should outweigh
any small differential in cost to ratepayers over sie
depreciation method. Under the depreciatien method a
significant amount of the decommissioning funds to be
spent must be funded from reduced federal income tax
payments at the time of such expenditures. The
certainty of such funds being available is clouded by
the possibility that a utility may be in a tax loss
and tax carry-forward position at that time. There-
fore, further tax deductions at the time of actual
decommissioning might only increase the tax
carry-forward and not provide the necessary funds for
decc=missioning.

Con Edison strongly believes that one change to the
funding approach would significantly-improve the
ecenemics from the point of view of revenues required
of electric utility customers. As an alternative to
establishing a sinking fund managed by a utility, the
responsibility for managing the funds could be placed
with a public agency. If a regulatory commission or
other governmental agency would set up a trust or fund
for these monies which such agency would control and
administer, it is likely that the earnings of such a
trust -- unlike a privately administered one -- would
not be taxable. Under such circumstances no income tax
liability would be imposed on the trust earnings, and
the full benefit of earnings on the trust would go to-
wards funding the deco:maissioning, thus reducing the
amount to be funded by the electric utility customer.

A publicly administered trust fund would in all proba-
bility reduce the cost below the cost under a
depreciation type approach to decommissioning funding
and at the same time assure that the necessary funds
would be available when the decommissioning actually
takes place.

0-81
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4. With regard to the concept of coupling a funding approach
with decommissioning insurance which would protect a
company against the risk of a premature closing of a
nuclear generating facility by providing the costs of
decommissioning, it is our understanding that such insu-
rance is not new available. If such insurance protection
becomes cvailable at reasonable cost, con Edison would
support the concept assuming, of course, that such
insurance is deemed a proper expense for ratemaking
purposes by our regulatory commission.

5. We strongly disagree with the prepayment alternative
outlined in Section 2.6.2. Prepayment of decommission-
ing cost would place an unnecessary financial burden on
the utility at a time when it can least afford it. The
utility indust.ry is already experiencing serious
difficulties in raising capital without trying to raise
additional funds for retiring a f acility 30-40 years
hence.

We appreciate this opportunity to submit comments on the pro-
posed EIS.

Yourjs truly,

/ ( c
. r' ? QF*

; , ,

/ ohn D. O'Too'leJ
Vice President
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$pern,k
Secretary of the Cornission y,

sy;?aU.S. Nuclear Regulatory Ccmmission ,*,
Washington, D.C. 20555 y g*

''
Attention: Cocketing and Service Branch

Dear Sir:

We have discovered a typographical error in our
earlier corrents of April 22 regarding the Draft Generic
Environmental Impact Statement on Decommissioning of
Nuclear Facilities, NUREG-0586, which affects the substance
of our corrents. We are therefore submitting the enclosed
corrected version to be substituted for our earlier sub-
mittal.

Your cooperation in this matter is greatly
appreciated.

Very truly yours,

i
I

|

Vice President i

kb
Enc. |

|
|

|

|

1
|
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Commonwealth Edison
one orst National P'aza. Chicago. minois
ACCf 8SS Redly to: POST Office Scx 767
CNeago. Ilknots 60690

April 23, 1981

Secretary of the Commission
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Docketing and Service Branch

Dear Sir:

Commonwealth Edison Company ("Commonwealth")
submits these comments on the Draft Generic Environmental
Impact Statement on Decommissioning of Nuclear Facilities,
NUREG-0586, and the associated Staff papers, noticed in the
Fede'.*al Register on February 10, 1981 46 Fed. Reg. 11666.
Commonwealth has licenses to operate seven nuclear units,
including the nation's oldest commercially built nuclear
reactor, Dresden 1, and holds construction permits for six
more units at La Salle County, Byron and Braidwood. Accordingly,
Ccmmonwealth has a strong interest in the establishment of
practicable guidance for the decommissioning c' nuclear

'facilities.
l

Commonwealth Edison is in general agreement with i
the comments of the Utility Decommissioning Group and the l
Atomic Industrial Forum. We hope that the NRC will give '

their comments serious consideration. I

|

Commonwealth Edison views with special concern the
conclusion of the Draft Generic Environmental Impact State-
ment that additional mechanisms are required to provide "a
high degree of assurance" that adequate funds are available
for decommissioning. In the first place, with the exception
of accident situations, Commonwealth does not agree that
shut-down nuclear facilities present any significant risk to
the public, and therefore there is no need for a "high
degree of assurance" that large amounts of capital be immediately
available for decommissioning. This is certainly implicit
in the acceptability of the SAFSTOR option, which contemplates
segregating the facility from the public while residual
radioactivity undergoes natural decay. The appropriate standard
is whether there exists a "reasonable degree of assurance"
that decommissioning funds will be available when needed,
taking into account the safety significance of decommissioning.

B-84
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Commonwealth Edison Company

Secretary of the Commission
U.S. Nuclear Regulatory Commission
April 23, 1981
Page Two

Moreover, as the NRC Staff paper on "Financing
Strategies for Nuclear Power Plant Decommissioning," NUREG/CR-
1481, makes clear, there is a significant cost advantage to
the present internal reserve system over other funding
mechanisms considered, such as prepayment or segregated
sinking funds. We believe this cost advantage is important,
particularly in light of the serious difficulty many utilities
are currently experiencing in raising funds in the capital
markets. Because licensees' ability to raise capital to
meet NRC requirements is limited, first priority has to go
to those matters which provide the greatest improvement in
safety. Again, it seems obvious that the application of
funds to building and operating reactors in the safest
possible manner is more in the public interest, than, for
example, diverting such funds to segregated reserve accounts
which would secure only remote and marginal safety improvements.

Commonwealth Edison recognizes that the accident
at Three Mile Island points to the need for additional funds
for clean-up of similarly damaged facilities, although
clearly there may be companies for which the impact of a
premature decommissioning would be tolerable financially
without external financial support. The Draft Generic Environ-
mental Impact Statement and the accompanying Federal Register
notice do not explicitly state whether the NRC intends to
propose rules governing financial assurance for decommis-
sioning costs prior to complation of the further studies on
post-accident decommissioning referred to therein. In our
view, the financial and technical requirements of post- '

accident decommissioning should be treated separately from
those of normal decommissioning. However, if the NRC does
intend to publish rules addressing post-accident decommissioning
in the near future, we urge that it adopt the most flexible
possible approach to requiring additional financial assurance
mechanisms. Unnecessarily prescriptive NRC requirements j
specifying insurance as the only practical measure for
meeting decommissioning obligations could raise serd'us
questions as to the availability of appropriate int Jance
coverage. We therefore would encourage use of regulatory
guides or other non-binding guidance in this area, if the

,

NRC believes additional financial assurance for accident- I

related decommissioning is required.

B 85
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Commonwealch Edison Company

j

l

; Secretary of the Commission
' U.S. Nuclear Regulatory Commission

April 23, 1981
Page Three

With respect to the technical issues presented by
the Draft Generic Environmental Impact Statement, Commonwealth
has no objection to the proposal that decommissioning plans
be developed for each operating plint, subject to two important
qualifications. The planning requirement should be phased in i

such a way that it does not delay the issuance of new operating
licenses. Second, the planning should not be so detailed that ,

it fails to allow for significant advances in decommissioning i

technology during the 30-year life of the facility. Commonwealth
believes it would be reasonable to update these general decem-

! missioning plans no more frequently than every five years.
Such updating should not be the occasion for public hearings.
Either the plan itself should not be part of the operating>

license, or (assuming the Sholly decision is corrected) it
should be established by the Commission, when the decommission-

{ ing requirements are first adopted, that such updating does
I not involve significant ha:ard considerations.

Commonwealth does not agree that post-decommis-
sioning residual radioactivity levels in excess of 1 mrem / year :

would require justification. A more appropriate threshold '

for regulatory attention would be 5 mrem / year. And, of i
course, the level of residual radioactivity deemed to be
acceptable would depend on the proposed use of the decommissioned
site. In referring to land dedicated for SAFSTOR and ENTOMB
operations, the Draft Generic Environmental Impact Statement
seems to imply that the entire site would be restricted

,
until all significant radioactive materials are removed. In
reality only a very small portion of the land area originallyi

covered by plant buildings would need to be restricted.

Finally, while Commonwealth recognizes that the'

Draft Generic Environmental Impact Statement expressly
excludes recommissioning from consideration, we wish to ,

emphasi:e that in light of the inherent quality and safety |t

j of nuclear facilities, the most reasonable alternative at
i the end of a nuclear power plant's operating license could
1 well be allowing continued operation rather than decem-

missioning the facility.

1

]
Commonwealth Edison appreciates the opportunity to

a submit ecmments on this NRC document.

! Respectfully submitted,
:

i
Vice President

,
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Atomic Industrial Forum. Inc.
1747 Pennsylvania Avenue.N.W
Suite 115o
Wasnington, O C. 20006 h
Te+eonone:12o213319234

. .c .e.:2 2'

M .:.;in MLL AR~36, A]6, SC, *)o, K
April 22, 1981 b6 /N //GM)

D\ @*
...

p p. ,
'

w::,|'.," 'N
c -\,

Secretary of the Cornission e .Cj.

U.S. Nuclear Regulatory Commission '"#/ j r,
g Jd/ $Washington, D. C. ?.0555 9

s. i $?'
'

@Attention: Docketing and Service Branch
N)II,@.sd

Re: Decommissioning Criteria for Nuclear Facilities;
Draft Generic Environmental Impact Statement

On Tuesday, February 10, 1931 the Nuclear Regulatory Com-
mission published in the Federal Regiscer (FR 11666) a Notice
of Availability of the Draf t Generic Environmental Impact
Statement on Decommissioning of Nuclear Facilities , NUREG-0586,
dated January, 1931. This Federal Register Notice invited
comments from' interested persons and indicated that the
comments must be received on or before sfarch 23, 1981. On
Thursday, Starch 5, 1981 the NRC published in the Federal
Register (FR 15273) a Notice of the Extension of the Comment
Feriod on the Draft Generic Environmental Impact Statement to
April 22, 1931.

The Atomic Industrial Forum Subcommittee on Decommissioning has
been active in providing input to the NRC Staff in the Develop-

of new rules which may be promulgated for the decommissioningment
of nuclear facilities. On November 28, 1979 members of the AIF
Subcommittee met with representatives of the Commission Staff
and others to discuss the Subcommittee's position on decommis-
sioning. Various members of the Subcommittee have also commented
separately to the NRC Staff on the NUREG documents which have
been published as a result of the NRC's re-evaluation of policy
on the Decommissioning of Nuclear Facilities.

The AIF Subcommittee carefully reviewed the Draft Generic Environ-
mental Impact Statement on Decommissioning of Nuclear Facilities

n-87
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and prepared the attached comments. It is our hope that
these comments will add a broader perspective to the final

,

eneric Impact Statement on decommissioning of nuclear facili-
1 ties. The AIF Subcommittee is also aware of the work being '

|
done by the Utility Decommissioning Group and because of this !

awareness and knowledge generally endorses the comments of !

j that group.
'The Atomic Industrial Forum and particularly the members of;

: the Decommissioning Subcommittee are available at any time to |
meet with the Commission Staff to discuss the comments attached i

to this letter and look forward to that opportunity. ,

!

!

!

! Yours very truly,

,

| /. . .

<u :)
|' W. J. . Kennedy
'

Chairman, AIF Committee on Environment j

|
WJLK:pl

i ec: G. D. Calkins
i Decommissioning Program Manager

Division of Engineering Standards
Office of Standard Development
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

;

i

i

e

I
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ATOMIC INDUSTRIAL FORUM
SUBCOMMITTEE ON DECOMMISSIONING 4

COMMENTS ON NUREG-0586

DRAFT GYNERIC ENVIRONMENTAL IMPACT STATEMENT
ON DECOMMISSIONING OF NUCLEAR FACILITIES

,

On February 10, 1981 the Nuclear Regulatory Commission published
for comment NUREG-0586, Draft Generic Environmental Impact Statement
on Decommissioning of Nuclear Facilities (DGEIS). This DGEIS has
been prepared as a partHof the re-evaluation of NRC policy on decom-
missioning of nuclear facilities and will serve as a basis for-
potential rulemaki.1g in the area of decommissioning policy. The AIF
Decommissioning Subcommittee has reviewed the document in detail and
has general and specific comments Also, the Subcommittee's efforts i

have been limited thus far to the decommissioning of nuclear power
plants,

i

GENERAL COMMENTS
,

The NRC staff appears to be placing undue emphasis on the need |
to develop more specific regulatory guidance for decommissioning.
The reason for this is not clearly stated but evidence of this ,

emohasis is reflected throughout the ehtire draft statement. From a
'

technical viewpoint, the Subcommittee believes current rules and i

regulations are adequate for the nuclear industry today The decom-
missioning of nuclear facilities following premature closure also :
appears to receive special attention in the DGEIS. The Subcommittee
believes the present rulemaking should focus on the question of rou-
tine decommissioning and the subject of premature closure considered ;,

in a separate effort. Premature closure for reasons o:her than j

accidents should be included in such an action. |;
'

' The Subcommittee is well aware that the costs associated with
! decommissioning are highly site dependent and is in agreement that
; generali:ed cost information determined by the NRC will be useful to

utilities in obtaining an adequate rate basis for the decommission-
ing of facilitie;. Because of this the Subcommittee believes that

i the DGEIS should more adequately address the "no action" option with
regard to decommissioning re-evaluations. The Subcommittee is of4

the opinion that it would be in the best interest of the nuclear
industry to refrain from developing proscriptive rules and regula-
tions when flexibility is the necessary ingredient from both
financial and technical standpoints for the future decommissioning.

of power reactors,

i

#
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Ongoing rulemakings or actions in the area of occupational
radiation protection standards, de minimis radittion levels,

<

transportation of nuclear waste, disposal of nuclear waste, and i
power plant siting partially control and impact upon the
re-evaluation of decommissioning policies. These factors
should be addressed in the DGEIS.

The NRC Staff appears to be committed to the fact that
facilities must be ultimately dismantled in order to be decom-
missioned. The Decommissioning Subcommittee believes that it
would be appropriate for the NRC to evaluate entombment and
determine the possibility of leaving power reactors in place as,

a decommissioning mode. Permanent entombment may result in |lower costs, lower occupational radiation doses, and minimum
)impact on the environment compared with other alternatives if
iadopted. The Subcommittee recognizes that the in-place entomb- t

. ment option would necessitate 1:, cense changes and the licensing |
1 of sites as ultimate disposal facilities. It is not apparent
j from the DGEIS that such an alternative has been considered.-
| Another alternative to decommissioning which was not eval-

uated in the DGEIS, was the option of re-licensing and reuse of!

| the facility. The Subcommittee *recogni:es that ultimately any t

power plant at any site must be decommissioned. However, the |,

Subcommittee is of the opinion that the continued use or reuse i

of existing power reactors can be an environmentally and eco-
nomically acceptable technical alternative to mothballing, en-
tombment, o- dismantling and should be considered.

Current regulations and indeed the DGEIS reflect a variety |of alternatives which could be used in the decommissioning of a I

power reactor. It is unfortunate that the Staff has written,

the DGEIS in such a way as to imply that the immediate dis- '

; mantlement or dismantlement after 30 years of mothballing are
the recommended options. Alternate assumptions for decommis-.

' sioning, economic impact on consumers, and ultimate residual
radioactivity levels will help to dictate the method of decem-

; missioning most appropriate for power reactors. The method
that is selected for one reactor will not necessarily be the
best method for all. Again flexibility is essential and the

! Staff should not limit its conclusions to one or two specific
cases as the best methods for decommissioning.*

It is the view of the Subcommittee that the costs presented
in the DGEIS need to be put into proper perspective so that

i they can be used to assist utility commissions and utilities in
rate regulatory matters. The costs as presented indicate a

l

I
'

1
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degree of precision that does not exist in the cost estimates
and that do not exist with respect to other utility facilities.
A very specific disclaimer or qualification statement needs to
be added to the DGEIS to clarify these cost estimates. In ad-

i ditien the DGEIS addresses multiple unit sites from the stand-
point of a ten-unit nuclear energy center. However, multiple

'

unit plants of 2, 3, and 4 units are common in the United
States and will be more common in the foreseeable future. It

is the opinion of the Subcommittee that the DGEIS does not pre-
sent or justify the costs, timing and scheduling of decommis-
sioning of multiple unit sites consisting of 2, 3, and 4 unit
stations and such information would be of grecter benefit at
this time than data on nuclear energy centers.'

The Staff has indicated in the DGEIS that there may be
potential problems associated with delaying the dismantlement
of nuclear power reactors and yet these potential problems are
never addressed. It is the view of the Subcommittee that if
studies can support the existance of potential problems that
might delay dismantlement, these should be addressed in the
DGEIS. Otherwise, such unsupported statements should be
removed in the final report.

Protection of the public health and safety does not require
de minimus levels of residual radioactivity after the release
or property for unrestricted use. While a standard has not
been developed for release for unrestricted use, the Subcom-
mittee believes that it is inappropriate for the Staff to con-
sider the extreme possibility of having a multi-family housing
development constructed at a current power reactor site. Sites
for ppwer reactors were selected based on remoteness from popu-
lation centers, seismology, geology, hydrology, and meteoro-
logical conditions. These same conditions, primarily demo-
graphy, provide the exact reasons why a housing development
would not likely be located on a plant site. Indeed many
utilities have indicated a desire to maintain nuclear plant
property for years to come. This property could be used as the
location for future plants, as the location for major switching
stations, or as the location for other utility activities. The
Subcommittee believes that a reasonable and appropriate level
of residual radioactivity consistent with the existing
Regulatory Guide 1.96 or some level based on the standard
deviation of all naturally occurring radioactivity is an
a7propriate degree of public health and safety to which the NRC
saould set its goals. The determination at the end of plant
life of residual radioactivity levels should be on a case by
case basis and be provided for through flexibility in both the
DGEIS and in new rules stemming from the re-evaluation.
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SPECIFIC COMMENTS |
!

Specific comments on the DGEIS are in many ways redundant !
with the general concerns but do focus the Staff's attention on '

those areas where revisions should be made in the final Goneric
Environmental Impact Statement.

Page lii, Paragraoh 1

I The first sentence of this paragraph indicates an over-
' riding concern of the NRC Staff on the ability of reactor

licensees to decommission commercial nuclear facilities i

following premature closure. The Subcommittee believes that
decommissioning of a prematurely closed nuclear power facility i

should be the topic of a separate rulemaking and should con-
sider all the reasons for such premature shut-down, not j ust !

the accident scenario.
'

,

1

; Page v, Paragraph 4

The NRC Staff has indicated in paragraph 4 its opinion that
decommissioning can be accomplisted safely and at modest cost :

shortly after cessation of facility operation. The words i
"shortly after cessation of facility operation" indicate the
undue emphasis of the NRC Staff on the inmediate dismantlement
decommissioning option. Further, the NRC' Staff indicates that

,

a delay in decommissioning would require justification since '

the amount of reduction in occupational radiation dose is of
marginal significance. This statement is not supported in the
remainder of the report.

,

page v, paragraph 5
,

I

'
The NRC Staff has indicated that there is a similarity

between the financial assurance issues for accident and routine
deco =missioning. The Subcommittee does not believe that such
is the case. Since it appears that an undecommissioned, re-
tired plant poses fewer problems of the type described in the
report than an operating plant sustaining an accident, the

: DGEIS conclusion of an urgent need for decommissioning appears
to be unfounded. Owners of power reactors will make economic

] decisions which may dictate prompt decommissioning. The
development of financial assurance requirements which would'

require the availability of money for the full cost of,

) decommissioning at any time during facility operation is
i unreasonable.
: i

!
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Page vi, Paragraph 1

Seeking a high '.egree of "assurance" is inconsistent with
the Atomic Energy Act as interpreted by the courts and the
Commission itself. A standard of reasonable assurance is one
that can be met ?ractically and economically by the utility
industry. A higi degree of assurance that virtually guarantees
the availability of funds immediately upon the commissioning of
a uni t could force the utility industry to abandon the nuclear
option altogether.

Page vi, Paragraph 2

An application to operate or construct a nuclear generating
facility should be limited to that information required to show
that the apalicant possesses or has reasonable assurance of
obtaining tie funds necessary to pay the costs of permanently
shutting down the facility and maintaining it in a safe condi-
tion. Since the health and safety of the public necessarily
include economic impact on the public, the stated de-emphasis
of economics in the re-evaluation of decommissioning should be
reconsidered and a thorough review of alternatives for the
usefulness of the nuclear facility in the future included as a
part of the planning.

Page vi, Para 2rach 3

The discussion of residual radioactivity levels fails to
address release criteria for recycled materials. In addition,
the residual radioactivity levels which are addressed are
inappropriate. As previously indicated, the Subcommittee
believes that a residual radioactivity level consistent with
some portion of existing onsite natural background radiation
would be an appropriate level which could be justified for
release of the property Detailed comments on this subject were
provided to the NRC Staff by the Subcommittee on September 15,
1990. A copy of these comments is attached to this document.

Page 0-1, Paragraph 2_

The NRC Staff indicates that the issue of decommissioning
is now receiving an increasing amount of attention because a
number of nuclear facilities are nearing the end of their
useful lives. This statement is misleading and should be
modified. While it is true that research and demonstration
reactors have been decommissioned and some older smaller
commercial nuclear facilities are currently out of operation
there is not a large number of nuclear facilities now nearing
the end of their useful lives. In this connection, the
Subcommittee believes that the detailed re-evaluation is
premature.
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Page 0-1. Paragraph 3

; While we recogni:e that the Environmental Impact Statement
j is to assist the NRC in developing new policies, we also

recognize that this DGEIS fails to consider the numerous
alternatives to the dismantlement of a power reactor. The
Subcommittee believes that NRC should include additional
alternatives with those addressed in the DGEIS. These alter-
natives should include re-licensing and reuse of an existing
facility, re-certification of existing equipment and permanent
entombment.

Page 0-1. Paragraph 4 |

iThe DGEIS indicates that decommissioning as a result of
premature closure may involve technical and cost considerations
not yet completely evaluated. As previously indicated, the ;

4

Subcommittee believes that decommissioning due to a premature |
closur2 should be the topic of a separate rulemaking. t

Page 0-2. Paragraoh 4 :

The Subcommittee does not believe it is necessary or cost !
beneficial to return the power plant site to a condition
permitting unrestricted use at the cost of de minimus levels.
Rather, the goal of the re-evaluation should be the protection
of the health and safety of the public.

Page 0-2, Paragraoh 5

The Subcommittee is in agreement with the NRC Staff that :
the responsibility for decommissioning a commercial nuclear |

; facility belongs to the licensee and that regulatory and policy
guidance is the responsibility of NRC. As such, the NRC can'

provide a valuable service by evaluating and recommending a
variety of decommissioning alternatives which could then be
effectively used by licensees. It is inappropriate for the NRC
to develop rules and regulations which dictate the mode of
decommissioning and the method for assuring the availability of
funds required to decommission nuclear power facilities.

; Page 0 4, Paragraoh 3

'

The definition of decommissioning in Sections 0.2.3 and
0.2.4 are not consistent, In paragraph 0.2.3 decommissioning is

! defined as meaning "to safely remove the property from radio-
active service anc, to dismose of radioactive materials".
Section 0.2.4 indicates through the use of ambiguous terms that
entombment is a potential decommissioning alternative. These
two definitions are inconsistent and require a thorough evalua-
tion by the NRC Staff as to their appropriateness.:
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Page 0-4, Paragraph 3

As previously indicated, Section 0.2.4 on Decommissioning
Alternatives does not discuss viable alternatives such cs re-
licensing and reuse and permanent emtombment. The NRC Staff
should address these alternatives, and if they are not to be
included, indicate the rationale for their elimination. The
discussion presented in this section does not adequately pro-
vide the basis for a rule on these alternatives.

The NRC has changed its nomenclature with regard to decom-
missioning so that it is ambiguous. The Subcommittee recom-
mends that the NRC Staff return to the previous nomenclature
which has been successfully used and understood by both the
Commission and the nuclear industry. Indeed it may be appro-
priate for the NRC Staff at this time to adopt a terminology
which would adequately reflect the wide variety of deconsis-
sioning alternatives available for the different types of
licensees. An appropriate solution would be the adoption of
the existing decommissioning terminology for power reactors and
alternate terminology for other licenses.

Page 0-6, Paragraoh 3

The DGEIS indicates that existing NRC and EPA regulations
dealing with the subject of decommisnioning are net specific
enough. The Subcommittee questions :he need f or specificity
and to whom they would be directed. As previously indicated,
it is the Subcommittee's opinion that existing regulations are
adequate.

Page 0-6, Paragraoh 5
|

The NRC Staff indicates that acceptable residual radio-
activity levels are needed by NRC for use in the decommis-
sioning program re-evaluation. Rather than adopt a 10 millrem |
per year activity level, it would be more acceptable for the I

WC Staff to utill:e a fraction of the background radioactivity !.

level. In addition, acceptable residual radioactivity levels '

for health and safety reasons and/or for certain uses may be
entirely different from those required for unrestricted use.
The compatability of these items should be determined.

Pa ge 0- 7, Paragraph 1

The NRC Staff clearly indicates that the 10 millrem per
year limiting value for residual radioactivity in the DGEIS may
be impractical and unnecessary because of cost benefit con-
siderations and problems in detectaoility, sampling, and/or
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exposure patterns. With this discussion in mind, it is
difficult to understand the need to promulgate new regulations
concerning residual radioactivity levels at this time.
Furthermore, the DGEIS indicates that decontaminatier. costs for
a facility are essentially independent of the level to which it
must be decontaminated so long as that level is within the
range of 1-25 millrem per year to an exposed individual. The
Subcommittee does not believe that the Staff should attempt a
rulemaking on such an uncertain basis and urges the Staff to
reconsider its position.

Page 0-8, Paragraph 1

The Subcommittee believes it is inappropriate for the NRC
,

Staff to require a high degree of assurance, closely approxi-
mating an absolute guarantee, that adequate funds would be
available for the premature closure and decommissioning of
power reactors. Such an objective has not been justified by ,

'the NRC Staff.

Page 0-8, Paragraph 4 ,

The Subcommittee disagrees with the NRC conclusion that
whatever NRC-approved funding mechanism is utill:ed will have a
minor impact on the public and the industry. While it may be
true that the cost of decommissioning is much smaller than the
cost of building or operating a plant, it is still a large
amount of money which must be considered in the overall'

economic analysis and represent funds that could be used more
beneficially in other areas.,

! Pate 0-8, Paragraoh 6 ,

t
i

The Subcommittee recogni:es the constraints which the NRC
i Staff are under in addressing the management of radioactive

waste and its interim storage. However, we do believe that the'

Staff should devote some attention to the discussion of the
current availability of burial sites for low level radioactive
waste. Obviousivfacilities will be, the Staff has considered that waste burialq

i available. While members of the Decommis-
sioning Subcommittee also make the assumption that burial
facilities will be available it is recommended that the Staff
address the current limitations on burial facilities in the

| DGEIS.
,

1 Page 0-9, Paragraph 3
i
j The Decommissioning Subcommittee recommends that the NRC

not describe the tertiary loop as such but instead consider the
;] term, "condenser cooling water system." It is important to

note that not all power reactors utili:e cooling towers for'

condenser cooling water waste heat disipation.
'
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Page 0-10, Paragraph 4

The dollar estimates indicated in this paragraph are in
error when compared to previously published reports and should
be explained.

Page 0-11, Paragraph 2 ;

This paragraph would lead one to conclude that permanent
entombment of a PWR is a practical alternative limited to the
containment building and that other structures must be dis-
mantled or decontaminated. The Subcommittee recommends that
the NRC revise its nomenclature because of the ambiguities that
can result.

,

Page 0-13, Paragraph 1

The NRC Staff indicates future changes in technical
requirements after a long entombment period might result in
additional costly decommissioning activities. The Subconmittee
also believes that the regulatory uncertainties of today, with
the NRC Staff trying to develop specific guidelines and rules,
are causing major unrest in the utility industry. The
Subcommittee suggests that the decommissioning re-evaluation
develop more appropriate, flexible guidance rather than
unyielding specific rules.

Page 0-38, Paragraph 5

The desired objective of protecting public health and
safety must be consistent with other NRC rules and regul-
ations. The desired objective should not be to restrict power
reactor licensees to unreasonable residual radioactivity levels

i
rather than to levels that would be consistent with the pro- i

tection of the public health and safety. These two objectives j
should be integrated in the Final Generic Environmental Impact i

Statement and in any forthcoming rule.

Page 0-39, Paragraoh 8

The NRC Staff indicates that even at a modest cost DECON
would be considered the most preferrable alternative for power
reactor decommissioning. Again, the Subcommittee emphasites
that a specific selection or even the indication of the I

I

selection of a best alternative is inappropriate for the NRC.
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Page 0-40, Paragraph 1

The timing,need, and mode for decommissioning power
reactors should be considered on a case by case need rather
than promulgated by rule. Each site will be different and will
have to be handled accordingly to account for plant and site

!differences. i

|

Page 0-44
.

The Subcommittee has carefully reviewed the various NUREG !
documents associated with the decommissioning re-evaluation. ;

We understand that Tables 0.0-1 and 0.0-2 are taken from other !

NUREGs prepared under contract for the NRC. The cost and dose (estimates contained in the tables in NUREG-0586 are different r

than those contained in the supublished (CR-0130 6 CR-0672) pporting NUREGs previouslywithout explanation.
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September 15, 1980-

"

Mr. G. D. Calkins !
Decommissioning program Manager'

Office of Standards Development4

U. S. Nuclear kegulatory Commission,

i Washington, D.C. 20555
'

;

Re: Decommissioning Rossaluation

I Dear Mr Calkins:
i

,

i As indicats' in our letter of February 22, 1980 concerning ,'
the subject * valuation, the AIF Subcommittee on Decommis-. ,

.

i sioning has coa. .nued its r-c/iew of several pertinent NUREG i

i documents. This 'er- . provides general comments on the
draf t NUREG-0613, ' Residual Radioactivity Limits for

; Decommissioning."
1
1 As indicated in the draft NUREG, residual contamination may

be in or on structures, equipment, co.mponents, and soils.
j An acceptable residual level for any form of contamination

will not be a simply set, predetermined value. Even if such
; an acceptable value could be established, it is not known if
i it would provide for a de minimus dose. At the same time,

i the goal of returning a site to the public for unrestricted

{ use after the cessation of operations is not a simply set,'
definable goal. In many cases the utility which operates a

i; power reactor may have plans for the reactor site which
j would not require extremely low residual activity levels in
] order to be acceptable. The NUREG also clearly points out

i that whatever limits are finally established must be effec-
tively monitored to demonstrate compliance. With thesei

i general goals and ideas in mind, the subcommittee has attempted
|

to comment on the NUREG as it now exists.

! The title of the draft NUREG is somewhat misleading. Limits
on the amount of reactor originating radioactivity are not2

j given in the NUREG. An exposure standard must be established
before the residusi radioactivity limits can be established,-

; and the 5 mrem / year suggested in the NUREG may not be practicable.
j

.

!
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Mr. G. D. Calkins -2- September 15, 1980

The draft NUREG specifically addresses power reactors. The
reason is stated on page 2 where it indicates that each type
of facility may require separate consideration. Indeed, we
believe that each reactor site may require separate considera-
tion so that a utility's planned use of the site can be incor-
porated into the regulatory review.

The NUREG lacks an authoritative definition of a de minimus
dose but does not acknowledge that it may be premature to
establish residual activity limits for decommissioning. The
two 'are inseparable and any attempt to improve on Regulatory
Guide 1.86 without defining de minimus is futile and possibly
counterproductive.

The draft suggests that 5 mrem / year to an individual can be
considered as the exposure standard for unrestricted use. We
believe that this exposure standard is inappropriate since it
cannot be measured for enforcement purposes and does not dif-
ferentiate among sites at various locations around the United
States. We recommend that consideration be given to the
T5proachforanexposurestandardusedbyAdlerandWeinborg*.aa

eir one standard deviation from natural background provides
a realistic base for an exposure standard and one that is
measurable. Another important paper in the area of contamina-
tion limits for the release of material from decommissioning
activities for reuse is "Criteria for Admissible Residual
Activity" by Madame Anne Marie Chapuis presented at the November
1973 IAEA Symposium in Vienna. The paper develops a cost -
benefit rationale for such limits that should be of value in
developing more realis:h-and appropriate dose bases for con-

) tamination limits.

The draft indicates that realistic pathway conditions must be
considered. If realistic pathways are indeed to be considered,
then site to site differences will occur and restrictive stan-
dards are impractical. While we agree with the use of a realis-
tic pathway, we suggest that a specification of direct radi-
ation limits above background is the most realistic way to

( establish residual radioactivity limits which can be monitored
and controlled.

"Adler, Howard I. and Weinberg, Alvin M., "An Approach to
Setting Radiation Standards", Health Physics, Vol. 34,
pp. 719-720, perganon press Ltd., Great Britain, June 1978.
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Mr. G. D. Calkins -3- September 15, 1980

.

The draft indicates that residual activity levels would be4

established for a plant site at a fixed, given exposure limit.
I't would be most difficult to establish whether or not a decom-
missioned site is meeting exposure limits unless detailed

i background radioactivity levels were established prior to
the start of construction of a given plant. We believe that
this is an important consideration that should be addressed

;

in revised draf ts of the NUREG.
|
|

Regulatory Guide 1.86 is acknowledged in the draft. However,
no indication is given as to any particular deficiencies in
the existing Regulatory Guide. Since the external radiation '

pathway is indicated to be the primary pathway, we believe
that Regulatory Guide 1.86 is applicable and provides accept-
able criteria for surface contamination levels at decommissioned
sites.

The draft NUREG indicates that Oak Ridge National Laboratory
is developing monitoring programs for deconmissioned sites. '

We hope that this program will take into account the practical |considerations associated with detection limits, exposure
pathways, and ultimate use of the utility's property. We
would appreciate the opportunity to comment on the program
being developed at Oak Ridge.

There are important criteria which need to be developed by I

I NRC that could have a significant impact on the decommissioning
of a nuclear facility in addition to limits for unrestricted
use of materials. Among the most critical is the subject.of
a radioactive waste classification system which is important
to all phases of the nuclear fuel cycle.

'

The draf t NUREG raises man questions concerning the residual
! radioactivity limits for t e decommissioning of light water
, reactors. We recogni:e that history is limited, and therefore
! experience is limited, with decommissioning. We do believe,
j however, that the Subcommittee will have detailed comments

which can be offered in support of the NRC's reevaluation,
i and suggest that there be an opportunity for an exchange of
; ideas in the near future.

Sincerel
! / I

W q @ m..

j

HJL:hmh
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/*p
%*NSecretary of the Commission 3

U.S. Nuclear Regulatory /> .: G@ '
;

Commission .
-

#

|
Washington, D.C. 20555 7;

Attention: Docketing and Service Branch h,,. .,

Subject: Draft GEIS on Decommissioning
'

;
'

i,,

of Nuclear Facilities ( tTJREG-0586 ) !
,

Dear Mr. Secretary:

I. BACKGROUND t

On February 10, 1981, the NRC announced the availability i

of the "Draft Generic Environmental Impact Statement on

Decommissioning of Nuclear Facilities" (NUREG-0586) ("Draft

GEIS") and solicited written comments and suggestions on it

from interested members of the public (46 Fed. Reg. 11666).

On March 5, 1981, the NRC extended the deadline for the

comment period to April 22, 1981 (46 Fed. Reg. 15278).

On behalf of the Utility Deccemissioning Group, 1/ we

| submit the fo11cwing coements. All utility members of the
!

|

1/ The Group consists of the Edison Electric Institute and
~~

the following 16 power reactor licensees: Arkansas Power
& Light company, Carolina Power & Light Company, Dallas
Power & Light Company, Duke Power Company, Jersey Central
Power & Light Company, Metropolitan Edison Company,
Northeast Utilities Service Ccmpany, Pacific Gas & Electric
Company, Pennsylvania Electric Company, South Carolina
Electric & Gas Company Southern California Edison Company,
Texas Electric Service Ocmpany, Texas Power & Light Company,
Texas Utilities Generating Osepany, Virginia Electric
& Power Company and Yankee Atemic Electric Company.
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Group are NRC licensees which are constructing and/or

operating nuclear power reacters. Accordingly, the Group

is most interested in, and its comments are directed

toward, matters of power reactor decommissioning.

Issuance of the Draf t GEIS is the first step in

the process mandated by Section 102(2)(C) of the National

Environnental Policy Act, 42 U.S.C. $4332(2)(C), and

related NRC regulations, 10 C.F.R. Part 51, that proposed ,

agency decision-making (including significant amendments

to regulations) be accompanied by an analysis of the

environmental impacts of the proposal. The second step

in the process is the solicitation of public comments on

the Draft GEIS (this step is pending), and the third step

is issuance of the Final GEIS.

As to the sections in the Draft GEIS relating to

the environmental impacts and technical aspects of power

reactor decommissioning, the Utility Decommissioning

Group adopts and incorporates by reference the comments

submitted to NRC by the Atomic Industrial Foruta. The AIF

ccmments highlight several significant aspects of the

' Draf t GEIS which are of equal concern to the Group.
!

II. COMMENTS ON FINANCIAL ASSURANCE

i of direct focus in the instant comments is the |
|

discussion in the Draft GEIS of the financial assurance |
4

aspects of power reactor decommissioning. However,

before addressing those aspects specifically, we first

i B-103
j

. _ - _ _ _ _ _ - _ _ _ _ .



-3-

question the propriety and necessity of including any

discussion of financial assurance in the Draft GEIS. The
|

issue of financial assurance without question arises from

Section 182 of the Atomic Energy Act, 42 U.S.C. $2232,
1

which is codified in regulation in 10 C.F.R. $50.33(f) I

and Part 50, Appendix C, and not from NEPA. These

are health and safety considerations, not environmental,
|

4

and as such are misplaced in the GEIS. There is no law

or NRC regulation which requires or even justifies

including the financial assurance discussion in the GEIS.

The record in the decommissioning rulemaking already

contains NRC Staff analyses reflecting its preliminary

views on financial assurance aspects. 2/ It is ina;; . opriate,

unnecessary and duplicative to repeat in the GEIS the pri-
,

liminary views on an issue (financial assurance) arising

under the Atemic Energy Act, views which already are in

the rulemaking recaed. Accordingly, the section ($2.6)
:

and repeated discussions ($$0.2.6, 0.15.1.3, 15.1.3) on L

r

financial assurance in the Draft GEIS should be deleted.

As to the substance of the financial assurance in the
.

Draft GEIS, we have several comments and suggestions which |
Iraise three fundamental points, viz., NRC jurisdiction as a

matter of law, NRC regulation of power reactors as a matter

|
l

2/ "Assuring the Availability of Funde for Decommissioning
i

Nuclear Facilities," NUREG-0584, Rev. 2 (October 1980)r
"Financing Strategies for Nuclear Power Plant Decommis-
sioning," NUREG/CR-1481 (July 1980).

|

|
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of policy, and the need for a comprehensive value-impact

appraisal by NRC in the context of the financial assurance

issue. We address these points seriatum below.

A. NRC Jurisdiction Regarding
Financial Assurance

We have commented to the NRC in the past on the

proper role of NRC in decommissioning financing. 3/ We

incorporate theile comments by refr rence here. In summary,s

the NRC lacks jurisdiction or authority over matters of

economic regulaclon and utility financing which would be

necessary to impose a particular decommissioning funding

arrangement on NRC power reactor licensees. Such matters

are properly addressed by State ratemaking agencies or

FERC.

The jurisdiction of the States and FERC is specifically

preserved in Section 271 of the Atomic Energy Act, 42 U.S C.

52018, vnich provides that nothing in the Act af fects

"the authority or regulations of any Federa!, State or

local agency with respect to generation, sale or transmission

of electric power produced through the use of nuclear
,

facilities." In addition, Section 272 of the Act, 42 U.S.C.

{2019, subjects NRC licensees that either transmit

or sell at wholesale in interstate commerce electric

3/ Letters to NRC from Utility Decommissioning Group dated
July 15 1978 and November 6, 1979, commenting on Advance
Notice of Proposed Rulemaking and Draft NUREG-0584,
respectively.
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,

i

energy generated by nuclear power reactors to the regulatory

provisions of the Federal Power Act.

The NRC Staff does not dispute that it lacks jurisdiction
f

to prescribe funding arrangements for decommissioning,

cost recovery. For example, in the Staff's draft report
.

on decommissioning financing, it noted that "NRC should

Iavoid imposing requirements .0 specific that they conflict1

with State or federal rate-making authority or with
*

utility accounting practices, particularly when the
,

effects of those requirements are not clear." 4/ Likewise,

the Staff represented to the States at a workshop with '

,

them in 1979 that the NRC "is not in the ratemaking
:

|

business and does not want to (be], " and that the NRC '

could not "preempt other authorities" in the realm of

economic regulation. 5/ I

The NRC has jurisdiction and authority to require a i

,

1 licensee to demonstrate that it possesses or has reasonable
,

| assurance of obtaining the funds necessary to cover, inter

i alia, the estimated costs of permanently shutting down the
facility and maintaining it in a safe conditions. NRC regula- I

.

tions require an applicant for a power reactor operating i
i

license to demonstrate that it is financially qualified to

|

4/ NUREG-0584, Rev. 2, at p. 57 (see Note 2, suora).
J

5/ "State Workshops for Review of the Nuclear Regulatory
* Commission's Decommissioning Policy," NUREG/CP-0008

(December 1979), at p. 242.
T

$

'
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decommission the reactor under review (10 C.F.R. part 50,

$50.33(f) and Appendix C). These regulations are

founded on Section 182 of the Atomic Energy Act, 42

U.S.C. $2232, which provides for a determination by the

NRC that an applicant is financially qualified to perform

the activities cc ntemplated by the license.

Thus, the NRC recognizes the need to tailor any decom-

missioning regulations to avoid overstepping its statutory
:

authority. It is presumably this recognition that led

the Staf f to state that as to financial assurance "the

' NRC should allow a wide latitude of approaches to implement

some standard adequate level of assurance." 6/ Yet a close
i

analysis of the discussion on financial assurance in the

Draft GEIS reveals that the Staff proposes to confine

sharply the realistic funding options which it will deem,

acceptable. At bottem, the only reasonable regulatory

approach for the Staff to propose to the Commission in this

area is that each outstanding operating 1! cense or application

for an operating license be reviewed on a case-by-case basis

to determine if reasonable assurance exists that decommissioning

funds will be available when needed. This objective is

not acccmplished by the proposal to proscribe some (the

most widely-used) funding options generically, without any
,

consideration of specific facts for individual cases.

,

6/ NURIG-0584, Rev. 2. at p. 57.

,
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In the Draf t GEIS, the Staff states that the following

funding mechanisms provide adequate assurance: (1)

prepayment, (2) insurance, sureties, honds, and letters

|and lines of credit, or (3) sinking funds. However, as

|
to sinking funds, the Staff states Onat this option l

"would have to be supplemented by decommissioning insurance
,

or other' mechanisms [such as sureties or bonds] which

would pay the difference" in the event of premgture

closure between funds escrowed and funds needed to
.

decommission. The Staff also states that negative

net salvage depreciation and reinvestment in plant would

be considered an adequate funding mechanism "only if it
i

were supplemented by substantial additional financing '

me chanisms" (3.e., insurance or sureties). 7/
In e,o concluding, the Staff has effectively proscribed

all funding options other than prepayment, for it has

tied use of the other optiot.s to unavailable or urworkable

supplemental options. For example, the Staff has recognized

correctly that "it is not yet clear that the [ insurance]
option will actually be available." 8/ In 1979, the

Staff sought the views of Nuclear Mutual Limited ("NHL")

and the two nuclear liability insurance pools (American

Nuclear Insurers ("ANI") and Mutual Atomic Energy Liability'

7/ Draft GEIS, at pp. 2-16 to 2-17,
8/ NUREG-0584, Rev. 2, at p. 49.
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Underwriters ("MAELU")) on the possible role of the

1 nuclear insuranca industry in the decommissioning realm.
,

i
NML responded that "decommissioning insurance was probably

a

! unnecessary and, in any case, violated the insurance

principal of spreading risk among similarly exposed i

insureds." ANI and MAELU indicated in informal discussions !

I
with the Staff the preliminary view that the nuclear ;

V

insurance industry in theory might serve a role with
.i t'

regard to premature decommissioning insurance. 9/ Most i

recently, ANI advised the Staff that no study of the
,

'
i

feasibility of such an insurance program had been undertaken
'

i !

j or is planned by ANI. 10/ ;

In order to fill this void, the Staff has commissioned
1 '

! a six-month study into the feasibility of a self-insurance
'

i
pool among nuclear utilities to cover premature decommis-

isioning, 11/ obviously, it would be prudent regulatory

j policy at least to await completion of that study before
;

stating publicly in the GEIS or elsewhere (such as in i

!
NUREG-0584, Rev. 2) that the new NRC approach to determining

financial qualifications for decommissioning will in effect !
!

hinge on insurance. The most which could be said prudently<
,

!'

!

9/ Id., at p. 48.

10/ Letter to R. S. Wood (NRC) frem J. Marrone (ANI) dated<

| March 16, 1981.
~~

i 11/ NRC Request Jor Proposal No. RS-OSD-81-001; "Evaluation
'

of Utility Self-Insurance as an option for Assuring Funds
for Decommissioning" (October 7, 1980).
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at this stage of development of the rulemaking record

is that the feasibility of insurance is being studied, and

that formulation of the Staff's position on the insurance j

question must await completion of the study. {
:
i

This failure of the Draf t GEIS is due to the fact t
:

that it recites and adopts the preliminary conceptual |

though ts of the Staf f on financial assurance contained in !

!
NURLG-0584, Rev. 2 without recognition and restatement of

the qualifications and caveats in NUREG-0584, Rev. 2, !
I

noted above. This shortcoming highlights the need for j

the Staff to refrain from attempting to summarize in an
!-

!environmental document (the GEIS) the issue of dec(mmissioning
'

funding, which the Staff has recognized "is a comp 1Gx

problem with few definitive answers." 12/ :

Likewise, it is clear from the NRC Staff study on

sureties and bonding that these options cannot play any part

fin the financial qualifications test. In fact the Staff has

dismissed these options for power reactor decommissioning

funding "as unavailable and not adequately meeting the evalua-
;

tion criteria." 13/ Finally, as to letters and lines of credit, f
i

there has been no study by the Staff as to the feasibility or
'

availability of those approaches for decommissioning funding.
1

Letters and lines of credit most likely suffer from the same i

|
1

i

12/ NUREG-0584, Rev. 2, at p. 56.

13/ Id., at p. 46.

B-110 |
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shortcomings as sureties and bonds (e.g., revocability

impairs long-term assurance), and thus cannot be included

as meaningful funding options.

Thus, the only funding option which the Staff states

in the Draf t GEIS will be acceptable alone (without supple-

mentation) is prepaymont. Since the availability and

feasibility of insurance is uncertain, and sureties,

bonds and letters and lines of credit are unavailable or

unworkable, the Staff's requirements in the Draft GEIS as

a practical matter preclude the use of all options other

than prepayment.

This result is totally unsupported by any factual

basis or reasonable regulatory policy, and will almost

certainly lead to a' conflict with ratemaking agencies.

The result also inevitably will be that electric power

costs to the public will be increased without any meaningful |

enhancement of public health and safety. In these circum-
1

stances, the Staff should delete all discussion of financial

assurance in the Draft GEIS, and leave treatment of that

issue for the more thoughtful and informed process of
which NUREG-0584, Rev. 2, and the forthecming study on

insurance are parts.

B. NRC Regulatory Policy
Regarding Financial Assurance

1. Reasonable Assurance. The NRC Staff persists with
4
'

the notion that the objective of this rulemaking should be to
require that licensees provide a "high degree of assurance"

|

R-111
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that decommissioning funds will be available when needed. 14/

Few dispute the notion that some reasonable level of
i

financial assurance is appropriate. The issue is how to |

prescribe a level which is adequate to protect public

health and safety yet within reasonable bounds of cost-

effectiveness. NUREG-0584, Rev. 2, more accurately
,

states the prepar objective as NRC approval of "a wide

Jatitude of approaches to implement some standard level

of assurance." 15/

The correct level of assurance which should be

required for decommissioning financing is presented in a

much broader context in present NRC regulations. Prior to
,

issuing a license to operate a power reactor, the NRC must

: find, inter alia, that "[t]here is reasonable assurance

(1) that the activities authorized by the operating

license can be conducted without endangering the health
I

I and safety of the public. (10 CTR $50.57(a)(3)"
. .

j (emphasis added)). :

The Commission has long recognized the appropriateness
:

of the "reasonable assurance" standard in making health
!

and safety determinativns, including those as to the

financial qualifications of applicants. The Atomic Energy
|

Act of 1954, as amended, 42 U.S.C. (2011, et. seq.,

14/ Draft GEIS, at p. 2-15.

15/ NURIG-0584, Rev. 2, at p. 57.
!

R-112 j
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clearly supports this standard, and the Courts have found

| the standard to be consistent with requirements of the Act

and have affirmed the Commission's use of it.
The "reasonable assurance" standard was apparently first

utilized in the regulations promulgated soon after the enact-

ment of the Atomic Energy Act of 1954. The provisions of

10 CFR 5 550.35 and 50.40(a) required applicants to provide

"reasonable assurance" that the facility could be constructed

and operated without undue risk to the health and safety of the

public (21 Fed. Reg. 358 (January 19, 1956). The standard

remains in effect in those sections to this day.

The Supreme Court subsequently found that the required

finding of "reasonable assurance" that the health and safety

of the public will not be endangered "comports with the require-

ments of Cthe Act] concerning the issuance of a license to

operate" and "is a valid exercise of the rule-making power

conferred upon [the Commission] by statute" with respect to the

issuance of a construction permit. Power Reactor Development

Company v. International Union of Electrical, Radio and Machine

Workers, 367 U.S. 396, 407 (1961); accord, New England coalition

en Nuclear Pollution v. NRC, 582 F.2d 87, 93 (1st Cir. 1978): )

North Anna Environmental Coalition v. NRC, 533 F.2d 655, 659

(D.C. Cir. 1976)r Nader v. NRC, 513 F.2d 1045, 1052 (D.C. Cir.

1975).

The adoption of the "reasonable assurance" standard for

application to the financial qualifications requirement of the

B-113 ),
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Act occurred with the amendments to 10 CFR $50.33(f) and

the promulgation of Appendix C to 10 CFR Part 50 (33 Fed.

Reg. 9704 (July 4, 1968)). The Commission indicated there

that section 162(a) of the Act, 42 U.S.C. (2232(a), j

!

contemplated that financial qualifications of applicants

were to be judged by the same standard (protection to the

public health and safety) as are technical qualifications.

It was in this context that the "reasonabla assurance"
|
; standard was adopted and applied to the review to determine
1

j an applicant's financial qualifications to operate and
i

j safely shut down the facility. '

.

t

Since the "reasonable assurance" standard clearly reflectsi

{ the requirements of the Act as interpreted by the Commission

and the Courts, it should be followed as the applicable standard !,

\ \

j in the evaluation of decommissioning funding alternatives.
{

] The Staff's failure to utilize the standard in the Draft GEIS f
1 '

j (or NUREG-0584, Rev. 2) is inconsistent with these legal |
|precedents, and therefore unlawfully influences its conclusions. j

Certainly there is no factual basis in the rulemaking record |
1

ij or elsewhere to support a higher regulatory standard for
||

! decommissioning financing than is now required by law for
,

actual operation of a power reactor. Yet the Staff's proposal
I

l5 on financial assurance in the Draft GEIS (and NUREG-0584, Rev. 2)

] would create that higher standard for decommissioning financing.
t

Thus, the essential issue before the Staff is not to
,

identify which option provides the hiehest degree of assurance,

.

B-ll-4
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but to determine the range of options which provide reasonable

assurance that decommissioning funds will be available when

needed. The efforts by the Staff to rank relatively the levels

of assurance which each option provides in effect precludes

one or more alternatives which may indeed provide "reasonable

assurance" that decommissioning funds will be available when

needed.

The proper administrative procedure for determining whether
t

reasonable assurance for decommissioning financing exists is
,

the case-by-case evaluation, not a generic regulation. Only

by evaluating each application or license on the basis of
the facts unique to that applicant or licensee can any mean-

ingful and rational determination be made. The Staff surely

must recogni:e that a financing approach which may be inade-

quate for one NRC licensee could be more than adequate for

another. In the interests of regulatory efficiency and cost-

effectiveness, the NRC Staff must abandon its present course

(which clearly is headed toward a proscriptive generic pro-

posal for decommissioning financing) in favor of one embodying

case-by-case reviews and general guidelines for determ, sing

whether some reasonable level of financial assurance is demon-

strated. Only such an approach will assure that NRC regula-

tions account properly for the facts that various entities

(investor-owned utilities, rural electric cooperatives, public

: utility districts, municipals, and even a Federal agency) are
I
t licensees of the NRC, that the methods of cost recovery by

B-115
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these entities vary, and that there may be valid distinctions

between NRC licensees within a given class (i.e., investor-

owned utilities) which could justifv different treatment for

those licensees.

2. Premature Deccmmissioning. It is apparent that the

Staff's entire approach to decommissioning financing is per-

vaded by the notion that premature decommissioning is an event

which must be assumed. The Staff states in the Draft GEIS

that "[b3acause of the possibility of premature closure of

the facility, financial assurance provided by the licensee
should also contain a mechanism enabling funds for the full

cost of decommissioning to be made available at any time
during facility operation". 16/ Such a policy is geared to

the worst-case scenario where a financially-insolvent licensee

is faced with premature decommissioning without any or all of
th e funds necessary to perform the task. Obviously, this is

a situation which is highly undesirable and which must be
avoided if possible.

However, the solution is not to require all licensees to
1

structure decommissioning financing arrangements on the assump-

tion that all may realistically face insolvency and premt.ture
; decommissioning. That assumption is naive, simplistic, and

very expensive to consumers (see Part III.B.3, infra). Yet

the Staff is basing its approach on that assumption without

16/ Draft GEIS, at p. 2-15.

B-1116
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|

even examining the facts regarding the probability of -

; premature decommissioning. In effect, the Staff posits
i
'

that if premature decommissioning is even possible, then
i

decommissioning financing regulations must assure that '

i

funds will be available at any. time. I

r

of course, that approach cannot be rr conciled with Ie

t
the NRC's overall approach to power reactor licensing. If |

| the NRC were to regulate in a manner designed to preclude
'

t

all possible events, then no power reactor would ever be

i licensed to operate. The Congress, the courts, and NRC f
. t

', all have recognized, however, that regulation of nuclear |
1 t

] power involves the assessment and acceptance of reasonable. [
,

risks. It is this recognition which lead to development

and judicial affirmance of the "reasonable assurance"
,

i
'

standard. (See Part II.B.1, supra.) f
I k

i In fact, an evaluation of the probabilities associated ;
4

i

| with premature decommissioning funding would reflect that j
4

| the overall risk is very low. First, the probability of f

an event which occassions premature decommissioning (and
! :

j not simply repair and restart) is unarguably low. Second, !

Ij the probability of such an event causing licensee insolvency j

| is also low, particularly since participation in the j
'

|| Nuclear Electric Insurance limited insurance pool for j
,

| recovery of replacement power costs is so wide-spread
{

among NRC licensees, and since the demand for funds to
i

decommission would occur over time. Of course, multiplying |
,

R-117
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these low probabilities yields an even lower overall

probability of premature decommissioning and insolvency.

The solution is to permit each licensee to structure

a responsible decommissioning cost recovery approach,

consistent with the dictates of pertinent ratemaking

agencies. The Staff should satisfy itself on a case-by-case

]
basis that appropriate provisions have been or are being

made to assure that funds will be available. In the case j

i of some licensees, this might require placement of funds ;

J !

j over time in a segregated account, or even prepayment. In |
2 t

j the case of other licensees, a very large corporate not (
worth might even be adequate without more. Periodic

,

j review by NRC and judicious use of NRC regulations 17/
,

:,

wculd assure that prior determinations of financial !
: |

| qualifications to deccmmission remain valid or that

appropriate action is taken to account for changed conditions, !

! I
- An integral part of the case-by-case financial
r

] qualifications review would be the realization that any
|

I ,

j demand for funds to decommission (whether routinely or j
t :" prematurely) would occur over time and not at once. The t

| [

l Draft GEIS recognizes that DECCN for a large PWR will take i
t

approximately four years, and that SAFSTOR will take

approximately two years for preparation (an effort of much

lower cost than DECON) and thereafter up to 100 years ofi

I
4

i

17/ 10 CFR 550.3a(f): Appendix C, $$III and IV of 10 CFR~~

Part Sor 10 CFR 550.54(f); and 10 CFR $2.206.
'
1
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l
security and surveillance. 18/ Thus, the demand for i

decommissioning funds would be spread over several
|

years, and a licensee would be afforded the opportunity-

to finance the deccmmissioning activity (if funds were not

already available) in an orderly manner as part of its

overall financing program.

Nevertheless, some situations may exist or arise which

would justify the extraordinary option of prepayment, and

the Staf f could make those determinations in the context of

each situation. Case-by-case analysis would provide the Staff

with the opportunity to determine itself whether the

two "uncertainties" it perceives to exist on the financial

assurance issue are justified for a specific licensee. These
<

"uncertainties" are the inability to predict the financial

solvency of a licensee in the future and "that, potentially, a

facility could be forced to shut down prematurely." 19/ Case-

by-case assessments and, as noted above, periodic review by
iNRC and judicious use of NRC regulations should dispel the first '

"uncertainty" as to licensee solvency. As to the second
|

"uncertainty", we submit (as discussed above) that the mere f

eessibility of an occurrence is an insufficient basis for
i

establishing and imposing on all licensees the restrictive and !

costly regulatory scheme contemplated by the Staff. !
,

.I

:
i

18/ Draft GIIS, at pp. 2-5 to 2-7. ;

;

I 19/ Id., at p. 2-15. '

i
: n.11 o i

i
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C. Need for Comprehensive
Value-Impact Analysis

j It is a fundamental policy of the NRC that the regulation

! of nuclear power will be accomplished in a cost-effective
i
'

manner, consistent with public health and safety. The NRC has ,

directed "that value-impact analyses be conducted for any ,

!
'

j proposed regulatory actions that might impose a significant
1 :

i burden on the public (where the term public is defined in I

l

j its broadest sense)." Value-impact analyses are required for

; "unique or generic licensing actions and other non-routine. |

| non-recurring regulatory actions requiring Commission
1

j decision." This policy dictates that "where there are alter- ,

;
,

. native means of realizing equivalent benefits an regulatory |
! ,

I ma tt e r s , cost should be a prime consideration." 20/ (j '

; Principal elements of value and impact evaluations
1

include a statement of the objective of the proposed action and I

discussion of the alternatives to the proposed action (includingt

.

preservation of the status ouo). Another principal element

is the incremental benefits of the proposed action when com-
!

,

! !

| pared with the alternatives, and the relative costs (including
<

] side effects) for those incremental benefits. 21/ For example,
1

i the Commission has directed that value-impact analyses
1

20/ "Guidelines for Conducting value-Impact Analysis," at' ~~

pp. 1 ii. iii. and 5 (January 1979) ("Guidelines").
See also "Value Impact Guidelines." SECY 77-388 (July

3 IT77) and SECY 77-388A (November 1977).
9

2/ Guidelines, at pp. iv-v.; 2

j. n.120

!
>
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|
"include alternatives which are superior in estimated |

!
t

i value (greater benefit) to the status que or base case but i

I are not quite as effective as the recommended staff

| position in terms of, say, increasing the public safety." f
r

The ccmmission observed that if compared with the most
I

effective action there exists an alternative which would |
t

provide a large measure of the value for a reduced cost, I
I

then the Staff should include the evaluation of that [
:

alternative in the value-impact analysis. 22/
!.

Obviously, the NRC Staff must prepare a ecmprehensive

value-impact analysis on the decommissioning rulemaking in
,

general and the financial assurance aspect in particular. The
t

Staff has recognized that its preliminary proposal on financial
L

assurance could result in a cost of approximately $3.5 billion l

if licensees with currently operating reactors are required to
1

deposit decommissioning funds as a condition of continued ;

operation. 23/ The Staff has also recognized that even if

!immediate prepayment is not required of any such licensee, a

national annual cost of approximately $140 million will result
I

if annual contributions from current customers are collected i

to accumulate decommissioning funds over the operating life

of the plant. 24/ Such huge potential costs to the public )

22/ Guidelines, at pp. 14-15.

23/ NUREG-0584, Rev. 2, at p. 36: Oraft GEIS, at p. 2-17.

24/ Summary of Rulemaking, 44 Fed. Reg. 77894, 77895
(November 24, 1980).

R-l?1
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i
I

certainly should trigger the preparation of a comprehensive
i
j value-impact analysis to accompany the Staff's proposal to

the Commission.
1

As to the financial burdens which the Staff's proposals4

I

will have on NRC licensees and ultimately all consumers of i

1 ;

j electricity, the Draft GEIS attempts to mitigate or dismiss

them of fhand. For example, in addressing the possible -
,

need for NRC licensees to raise $3.5 billion to finance ;

i

i the Staff's approach, the Staff recognizes that the effort '

"might result in an increase in the cost of capital to the

utilities . ." Yet the Staff simply suggests that it, . .

} "should not prove unmanageable." The Staff also foresees
i

less burden on the capital market if "many of the plar.ts

. choose the sinking fund method." M/ However, as!
'. .

i
; noted above (Part II.A, supra), since the sinking fund ;
i

! cption must be supplemented by insurance or sureties (both

I of which are unavailable) before it will be acceptable to |
1

i
j the staff, the sinking fund option is effectively precluded

frcm use.

J In fact, a need to raise $3.5 billion to fund decommis- ;

Isioning prepayment accounts would have a very significant

| impact on the capital financing market. In 1980, total f
i

capital financing placements for the electric utility, -

! t

industry (nuclear and non-nuclear) were $3.92 billion in f

|

fM/ Draft GE!S, at p. 2-17.
;.

R-12?
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'
common stock and $2.12 billion in preferred stock. 26/ ,

Thus, using 1980 as the base year, a S3.5 billion increase ;
i

! in demand for capital would increase sales of equity by 584. ;
;

of course, secured debt (bonds) should not be relied j;

upon to fund the decommissioning prepayment account since i
i

appropriate debt equity-ratios must be maintained and, |
; ,

|

generally, there would be no assets against which debt j

instruments could be issued. Nevertheless, even assuming f

fareuendo that secured debt was feasible, a S3.5 billion

| increase in demand for capital would increase total financ- |

! ing placements (debt and equity) by over 27%. 27/ An

; increase of this magnitude would result in a material

increase in the cost of capital funds for utilities. !
!

! This cavalier manner of assuming that easy and
,

! !

cost-effective solutions exist to solve the major problems j

(i.e., cost and financing) raised by the staff's proposal ;

!

is unsupportable and irresponsible. And even more disturbing I

!
is the total failure on the part of the Staff to evaluate I

!

l the relative enhancement of public health and safety which !
I i

i would be purchased through the raising of these funds and |
-

1

i their dedication to decommissioning, in contrast to a more I
|

|

flextble approach which contemplates case-by-case analyses
I.

j of dne decommissioning financing option which each

i

)
'

26/ Irving Trust Financing calendar (January 2, 1981).
!

1 27/ Total capital placements through sale of bonds in
i 1980 were S6.74 billion. Id.

-
;

|

1
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licensee has adopted or proposes to adopt in conjunction with

pertinent ratemaking agencies.
>

The Staff's conclucions regar61ng the impact of its

preposal on individual consumers are also unsupported. The
,

Staff concludes that "whichever funding mechanism is used

should not have a significant impact on cost to consumers."

The Staff then states, as if the conclusier. has universal

I application, that "Co]ne study has estimated that the differ- (

ence in cost between the various funding mechanisms would

| result in less than a 1% difference in the total bill of a

representative utility custemer." 28/

of course, we challenge the implication by the Staff that

a 14 increase in the bill of the "representative" electric -

utility customer is insignificant, particularly in the absence !

I of a comprehensive study (the value-impact analysis) on what I

i
each customer gains by the increase and what alternative

|

approaches would cost. But in any event, the reliance by the |

i Staff on the referenced study 29/ is misplaced. That study

relates only to the case study of a particular NRC licensee.

The conclusions in that study on costs to consumers as a

percentage of an average bill have no generic applicability to
all NRC licensdes.

1

i

! 29/ Id.

|! 29/ "Financing Strategies for Nuclear Pcv+ Slant Decommis-~~

sioning", NUREG/CR-1481 (July 1980).
!

|
!

R-12<4
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|

Such costs and percentages are obviously highly

sensitive to the fuel mix of each utility and the assumed
1

cost of decommissioning, and the study specifically notes |

I
that fact. 30,/ The costs and percontages are also highly

,

i

| sensitive to assumptions for rate of return, costs of i
|;

capital and inflation. Thus, even for NRC licensees that I!

: r

j have less installed nuclear capacity in rate base than the ;

a t

utility in the case study, costs to consumers as a percentage

of an average bill may be higher. Again, this strongly.

|
; suggests the need for the Staff to preserve flexibility in

|

the decermissioning regulations through case-by-case reviews. |3

|

| The study referenced by the Staff does, however, confirm

| that the prepayment option is approximately a factor of !
'
' i

three more expensive (in terms of revenue requirements) than r

Ij the internal reserve option. M/ This conclusion is consistent ;
I

! with other studies on the subject. 31/ and must be addressed
!

!
fully in the value-impact analysis. Simply stated, the j,

;
i

j issue is whether the incremental enhancement of public j
l

health and safety which would be occasioned by the Staff'si

proposal justifies the outlay of hundreds of millions of f

q dollars (or even several billion dollars) on a national
; !

j scale, or whether a more reasonable, orderly collection of i

) !

! !

3 0 / I_ d ._ , at p. IV-2.

i 31/ Id. !

j :
- -

| M/ NUREG-0584, Rev. 2, at p. 17, n. j
*

.

|
,

j F-12s !
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decommissioning funds over time (for most licensees)

would return a much more desirable ratio of benefit to

cost. We believe that the value-impact analysis which

the Staff must perform will compel the latter approach as

an integral part of a case-by-case regulatory approach.

III. CONCLUSION

We appreciate the opportunity to comment on the

discussion in the Draft GEIS on financial assurance. In

sum, we urge the Staff to delets any discussion of
1

financial assurance (a safety issue) in the Draft GEIS.,

If the discussion is retained, the Staff should substantially
1

revise the Draft GEIS to account for the qualifications

! and caveata in tTUREG-0584, Rev. 2, upon which the Draf t

! GEIS relies, and to state that any conclusions on a Staff
1

| position must await the ob sccme of the forthcoming insurance

study and preparation of a comprehensive value-impact [

analysis. We believe that the value-impact analysis will

compel the preservation of a case +by-case approach

(rather than generic rule) in which the Staff will

determine for each licensee on the basis of a specific !

set of facts whether reasonable assurance of financial

qualifications to decommission has been demonstrated.4

Sincer/10
A f

I V~

Nicholas Reynolds.

Counsep tog tility Deccamissionin
Group' V
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IApril 27, 1981

a 52 //4 '

i .> x'c.u ., ,

#Secretary of the Comission1

) U. S. Nuclear Regulatory Comission ,.. ,- g , $ ;i *
,

t Washington, DC 20555 E e'i t

N c:r.cotnetee. 4/y IAttention: Cocketing and Service 8 ranch cg.tpse. j |,, .

.I

Re: Oraft GEtS on Cecomissionino of Nuclear Facilities |

j (NUREG-0586) {
Ouke File: GS-%5.10 I

'

i
i

On February 10, 1981 the Nuclear Reculatory Wmission published in the :
Federal Register (FR 11666) a Notice of Availability of the Draf t Generic :

,

; Environmental Impact Statement on Cecomissioni.14 of Nuclear Facilities, !

]
NUREG-0586, dated January,1981. The Federal Pecister Notice iavited

|
; cements from interested persons on the Draft GEIS.

|
I Duke Power Company currently has in operation 4 nuclear reactors and has !

under constructinn 5 additional units scheduled for operation between now'

I and the mid-1990's. In precaring for the develoonent of these nuclear

! reactors, Duke has considered the ultimate need to decomissicn these uMts
j and on that basis submits coments to the Oraf t GEIS. f;

.

j Duke Power Company is a participant in the Utilitv Decemicsioning Grouo which i
i filed coments on the Draft GEIS on Aoril 22, 1981. In addition, Ouke has i

been involved in the development of coments by the Deccmissioninn Subcomittee I
l of the Atomic Industrial forum. The AIF coments hichliqht several significant !

aspects of the Draft GEIS which are of concern to Duke Power Company. The !i

| Utility Cecomissioning Group caments also reflect the views of Duke Power I
Cocoany. By this letter, Duke adopts and endorses the coments of both these |

i

j groups and urges the Comission to take the appropriate actions rocemended by (
the groups in the development of any rules or new criteria for the decsmissionino |

of pcwer reactors. |
a

;

As a Jpecific coment, Duke believes that the NRC Sta+f should consider, in i
j, great detail, tht potential for the pemanent entombeent of ?Jwer reactoi 1

as a decomissioning mode. This potential alternative could provide the I

utility industry with the most economical and envireneentally acceotable I
decomissionino rode. It shoulo not be icncred by the NRC. |1

l l

| |

] 8-in |
1

;
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April 27, 1981
Secretary of the Commission |

Page Two

We look forward to the issuance of the Final GEIS on this decommissioning
re-evaluation and would expect to participate in any proposed rulemaking that
may take place, We believe that preservation of a case by case approach for
decommissioning is most practical and urge the Staff to prestrve that option.

I
'' Very truly yours,

. ,

'

. . .

$
, ,

L. C, Cail, Vice President
Cesign Engineering Department -

DE.8/pam

cc: Nicholas S. Reynolds e
; E. David Harward
i

!

I'

I I

t

! '

:

I '

i

) !

,

i

1

1

;
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Samual J. Chilkj

.i-
' Secretary of the Comission OA O*

U.S. Nuclear Regulatory Comission #
Washington. 0.C. 20555 il -

Attn: Docketing and Service Branch

RE: Draf t Generic Environcental Impact State'nent on |
| Decomissioning of Nuclear Facilities. NUREG-0586 i

r

I Gentlemen:
1 {

Enclosed pleased find the cc: vents of General Electric Company |
I Spent Fuel Services Operation regarding the above captioned matter. |

r

Respectfully, i,

'

i
GENERAL ELECTRIC COPJA*1Y !

! I

1

'

D/J GU W;

) 0.M. Dawson, Manager
Licensing a Trans:ortation

| CMD:CCH:tn
i

Enclosure
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GENERAL ELECTRIC COMPANY

NUCLEAR ENERGY GROUP

NUCLEAR FUEL AND SERVICES O!V!SION
| SPENT FUEL SERVICES OPERATION

CoWENTS ON THE OPAFT GENERIC

| ENVIRON'' ENTAL IMPACT STATEMENT ON

| CEcom!SSION!NG OF NUCLEAR

FACILITIES, NUREG 0586

These corrents are submitted by the General Electric Company Spent Fuel

Services Operation, on the Draf t Generic Environmental Ineset State ent on
1

Decemissioninc of Nuclear Facilities, NUREG 0586,in response to the request '

for coments published in the Federal Register on February 10, 1981.

A. INTEREST

The General Electric Cer:any Scent Fuel Services 0:eration is the licensee

of the Merris C:eration spent fuel storage facility, co-deckets no. 70-1308

and 72-1. A deccmissioning plan has been filed for the Morris Operation as -

part of the license renewal a:Olication tnat is currently pending before {

the NRC. As the sole aeolicant, to date, for licensing under 10 CFR Part 72,

and because a dec:missioning plan has previously been submitted, we have an
:

active interest in the application of decomissioning criteria to ir. dependent I

spent fuel storage installations. j
l

i
|

S. GENERAL CCv!NTS ON CRAFT STATEMENT

| The :roposed residual radi: activity levels for unrestricted use of a facility
| sttributet to ";relininary guidance" by !?A, seem to violate One of the precepts !

t

I
B-131 !
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|

|

which they claim to enccmpass, i.e., that the residual radioactivity levels

be measurable with realistic dose assessment methodology. The key word is

"realistic." Although specific radionuclides can be detected statistically in j

Quantities corresponding to the proposed 10 mrem /yr, the 10 mrem /yr is the

proposed maximam residual level and therefore is not an acceptable vane for

j industry to use for control during decontamination efforts (A control value j
, ,

is often established at less than half the limiting value). Even though the |

statistical detecticn capability exists, it is not a realistic aeans of measure-
;

cent in ter-'s of the results desired ... i.e., assuring the health and safety

of the public with unrestricted access to decocnissioned properties,

i Oak Ridge National Laboratory's study results are not reassuring in this:
; r

case. What appears realistic to ORNL, and their excellent staff of senior i| I
J '

1
scientists, engineers, electronics and computation experts.may be rather non-

realistic in a c0mercial context such as decontaminating large complex facilities

| and etuipeent and determining residual radioactivity levels. |
|

J

j General Electric suggests that the NRC thoroughly consider the consequences |

i

,

l

of in;osing un-realistic criteria in this area and then reassess the stated 1

criteria frem tha point-of-view of a com ercial industry rather than that of a !

. I

j national lateratory,

i

l,

;

a

! fi-131
i
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Secrwtary of the Cc:missi = T
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*

US 3uelear Pegalat:ry Ccanissics '

**ashi: sten , 1C 20555.

Attentio: Docketing and Service Sectics

ne f:lloving ec=e=ts c ::erniec h".'PU.0586, "Oraft Generi: hvircamental
b;a:t State e: en Cecc -issi;=1:s of Nu: lear Ta:ilities", are presented for
your ec=sideratic=. n e ec= ests pertain to Sectic 2.6 of the subject docu.
=ent a:d refer to two state =e s vhich are parti:ularly verrise=e to Cctsu=ers
7:ver Cc ;asy, ne statements s.re:

" ne proble vith the 1:ternal cr u segregated fandi ( =ethod is the
lack of assurance that fa:ds vill te available to pay for deccesissioning.
Ee:ause this =ethod depends c: fina=:ing internal to the licensee, the I

u=fanded reserve is vulneracle to any event er situati = that underv.ines
the f t:ancial solve::y of a utility." (; 2 16)

<

"Under the 3?;'s res; :sitility to ;rotect public health and safety by
,

assuring that fa ds are availatie for a safe dec:=aissicaisg. the 1 - '

ternal reserve v:uld be censidered as adequate undi:g =e:ht:1 = c:1y
it it vere su;;1e:ented by substantial additic a1 ficaccing =e:hasists
(such as insurance or scue Cther surety arrange:ests) that over:c=e the
assur uce dettete::tes." (; 2 17) |

| ne ce=ents are:
> -

1. ne first statement evide::es a la:k of centtience c: the part of the authors
that the utility recalat:rs v111 carry out their constitutict.a1 ud statutcr/
res;ctsittlities for setting utility rates at a level vti:b vill maintais
the finasetal health of the utilities while supplying seeded services at a
resse:ahle ::st to users. *T.11e such ecacers :sy te justifiable 1: light of.

the ft:ar:ial perforzasce of the electric utility industry duri g the last
decade, the c :tritutto: cf the us; recede:ted rise is er. orgy costs siste
1973 to this prese:1 situati = :::: :t he overicokei. h the ec=1:g years,
the fisas:ial health of the industry a= to ex;e:tei to 1 ;rtve as the rste
of i=:rease is e:ergy c sts a:1 cther c sts of pr:vidi=g services states,
sad as the reralators tetter re:eguite the i=; rtu:e of the timely rate
increases. C :su=ers ?:ver C::;any telieves that the 1:pertaste of the.
authors' la:t f cc:fidence in the fature performan:e of state a:1 federal
reralaters is ::: sufficient to vs.rru :T?O's using it as a basis f:r a

! ;olicy decisi:= c the fasiing for de::=issi::ing.
,

R-1371
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Sacretary of the Ccanission 2 ;

April 30, 1981 !

Also, it should be recogni .ed that external decommissioning funds entrusted
to a trustee veuld be no :. ore inmune to threatened inadequacy associated
with econoniic decline than would internal unsegregated decomunissioning funds.
Municipal and other governmentd debt obligations can be unstable, and the
risk of instability is increased if the political structure is used to,

restrict external fund investment to the debt obligations of the state or-
municipalities in which the utility operates; such politically-motivated
investment restrictions have, of course, already been imposed. Therefore,
Consumers Power Company concludes that insurance or other surety tirange-
ments are equally desirable for internal unsegregated decommissioning-
provisions and for external funds.

i

2. The second statement says that "substantial additicnal finanung mechanisms |
(such as insurance or some other surety arrangements)" would be necessary .

to justify internal funding, yet the subject document on page 2-16 discusses
'

the fact that the availability of such arrangements vill be questionable.

3 In additio::,, the development -1 industry and government sponsored insurance
funds has act progressed beyond the preliminary discussion stage. Frca
then facts, one could conclude that the intent of this report is to estab-
lish that internal funding is not a viable alternative. However, Consumers
Power Company believes that this is an incorrect conclusion and requests that
future statements by |GC and its contractors sake it clear that 'the internal
funding optics should not be abandoned until it is proven to be inferior to

';

some vialbe alternative.

3 In general, it cannot be denied that the current financial provisions for i

decc==1ssioning operating plants are not adequate. yor Consu=ers Power |
Cc=;any, the older of its two operating plants is expected to leave commer- I

cial service in nin0:een yea:s, yet the current retail electric retes set
by the Michigan Public Service Cc:.=ission include no provision for paying
the cost of decen=issioning. Unfortunately, the longer the delay before r

the initiation of a decc==issioning fund, the higher the ulti= ate cost to !
| the rate payers vill be. Consumers Pover Company fears that the discussion i

of the necessity for insurar:ce or surety arrsagement =1ght delay initiation4
,

| of the accu =ulatics of dece:=nissicaing funds and urges the |GC to take pre- !
' cautions which vill ensure that such a situation does not arise. Collection

of the funds should begin prc=;tly. If dee=ed necessary, the insurance or
surety arrangements can be added later.

! Please consider these com=ents in futae actient concerning the topico discussed
,'

in NU?IG-0$$6. |

~ -
1

,
,

/ ~

' - /h.t_<.

. . . . , j<.

"

D P Roff=an '

Uuclear Licensing Administrator
|

I
I

'
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Public Service Electric and Gas Cornpany 80 Park Plaza, T1CD Newark, N.J. 07101 201/430 8217

Robert L Mitti April 29, 1981
General Manager Licensing and Environment

DMr. Samuel J. Chilk
Sect ~ ary to the Commission p g |

U.S. , clear Regulatory Commission l

Wash.ngton, D. C. 20555 2 g ; |
L~ 1 4 -1 |

Dear Mr. Chilk: C, , , 1

COMMENT 3 ON NUREG-0586 % 8
DRAFT GENERIC ENVIRONMENTAL IMPACT 4 dSTATEMENT ON DECOMMISSIONING OF
NUCLEAR FACILITIES

We have reviewed the above draf t and of fer the following
comments addressed specifically to the f.unding of decommis~
sioning costs.

While the draft is an environmental impact statement, it
also addresses the area of funding decommissioning costs.
The NucJ ear Regulatory Commission (NRC) requires from the
nuclear facility licensee the availability of adequate funds
to decommission a facilicy. Because of the possibility of
premature closure, the NRC specifies funding mechanisms con-
sidered reasonable for providing the necessary financial as-
surance to properly decommission. Some of the funding mech-
anisms mentioned were internal reserve, sinking fund and
prepaid fund.

In discussing financial assurance, the NRC states that the
method of funding does not have a significant impact on rev-
enue requirement. They also sttte that "it is reasonable to
estimate that current decommissioning costs are less than
10 % of present worth of commissioning cost." As studies
within the utility industry have shown, the sinking fund
method is more than twice as expensive as internal reserve,
and a prepaid fund more than three times as expensive. In
addition, decommissioning costs based on current dollars
have been estimated at well over 100% of construction
costs. Consequently, the method of funding c;;ected would
seem to have a significant impact on revenue requiremerts.

The funding method selected must provide a balancing of the
interests of the customers (lowest reasonable sates), the
stockholders (preservation of a utility's well-being), and
the public in insuring that provisions are adequate and the
funds are available for decommissioning. To achieve the
balancing of such interests, the internal reserve on

0-13a
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U.S. Nuclear Regulatory Commissioni -

| Washington, D.C. 20555 0$p,gggge
| s vud -

Attention: Docketing and Service Branch V ,@
4 l\b

Re: Draft Generic Environmental Impact Scatemen
en Decommissioning of Nuclear Facilities

Dear Sir:

In accordance with the Notice of Availability of the
referenced document as published at 46 Federal Register 11666
(February 10, 1981), and amended.at 46 Federal Register 15278
(March 5, 1981) , Arizona Public Service Company submits the
following comments respecting the assurance of funding for
decommissioning.

1. Of the various funding alternatives discussed in
the Draf t Generic Invironmentti Impact' Statement (DEIS), only
one alternative -- prepayment -- satis fies che dual requirement
of being (1) presently available and (2) acceptable to the NRC
without supplementation by other mechanisms. As to the remain-
ing alternatives, decommissioning insurance and surety bonds
of the size necessary are simply unavailable today. The DEIS
recognizes as much at least with respect to surety bonds.

| DEIS at 2-16. As to a line of credit, it seems to be unreal-
istic to expect a creditor who has likely loaned funds to the
utility for construction of the nuclear power plant to be
willing to extend a line of credit to the utility to be used
for decommissioning in the event of a premature closing of the
facility. Finally, as to both segregated and unsegregated
sinking funds, the DEIS states that these funding mechaniscsi

would have to be supplemented by substantial additional financ-
ing mechanisms to provide assurance of funding in the event of
a premature closing. Since there would be zero monies in such
funds at the outset of commercial operation of a facility, the
only way to provide financial assurance would seem to be the,

| prepayment mechanism. Thus, although the DEIS discusses
several funding alternatives, only the prepayment mechanism
would be available under the DEIS' approach to establishing
financial assurance. Yet, the prepavment mechanism is probably
th e mos t unsatisf actory alternative to the nuclear industry

==< m . . :. 5|2R 31.mdv
B-135
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Secretary of the Commission MIPP-17998-EEVBJr
May 19, 1981
Page Two

because of the need to raise the entire amount for decommission-
ing at the outset of commercial operation. More thought needs
to be given to other alternatives and to the criteria for deter-
mining whether a particular alternative is acceptable. (see
comments nos. 5 and 6.)

2. The DEIS fails to address adequately the relative
costs of the various funding mechanisns. It simply notes that
(1) the unsegregated sinking fund is considered to be less
expensive in terms of net present value and (2) one study has
estimated that the difference in cost between the various fund-
ing mechanisms would result in less than a 1% difference in the
total bill of the utility customer.

3. As to the prepayment method, the DEIS f ails to
address how the fund may be used during the operating life of
the facility. For example, may the fund be invested and, if so,
who is to decide how it may be invested and what guidelines
will apply to such an investment? The ratemaking impacts
associated with establishing a prepayment fund have also not
been considered. For example, should consumers or stockholders
pay for the fund? What are the respective impacts associated
with funding by these two sources? Although ratemaking impacts
are largely within the iurisdiction of state regulatory agencies,
the Final Environmental Impact Statement (FEIF) should be sensitive
to the manner in which funds will be raised and who will be pro-
viding such funds.

4. Although the DEIS in several instances makes refer-
ence to premature closing of a nuclear facility, nowhere does it
address the potential c2 .nup costs associated with a premature
closing resulting fre t. accident in combination with decommis-
sioning costs. TMI-2 h . shown that the cost of cleanup may far
exceed estimated decommissioning costs. In a situation involving
such a prcmature closing, the intent is unclear respecting whether
or not decommissioning funds may be used for cleanup where the
f ailure to conduct cleanup operations presents more serious health
and safety questions than the decommissioning. This matter should
be addressed in the FEIS.

5. The DEIS fails to examine whether the decision as
to which funding mechanism should be applied may vary from one
licensee to the next. For example, where a particular nuclear
power plant comprises a significant portion of a utility's gener-
ating capacity, i.e., something close to or greater than the
utility's reserve margin, the loss of such plant will likely
require the utility to purchase power from neighboring facili-

0-136
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Secretary of the Commission
ANPP-17998-EEVBJr/C8May 19,1981

Page Three

ties to meet its generating requirements. Such purchases,
extended over a long period, could have the effect of jeopar-
dizing the utility's financial condition if the state regula-
tory commission refuses to permit the utility to pass on the
cost of purchased power. For such a utility, the , prepayment '

mechanism may be the most appropriate way of providing finan- (
cial assurance for decommissioning. -

On the other hand, where a particular nuclear power
plant comprises a relatively small portion of a utility's gener- ,

'
ating capacity, i.e., something less than the utility's reserve
margin, the loss of such plant would not nece ssarily require
the utility to purchase power. Instead, it could draw upon
its other generating sources to meet its generating require-
ments. In such a situation, if the utility is permitted to
pass on increased fuel costs, the utility's financial condition
would remain strong and creditors would be more likely to lend
the utility the funds necessary for decommissioning. Therefore,
as to such a utility, there would not appear to be a need for ;

application of the prepayment mechanism. Instead, either a ,

segregated or unsegregated sinking fund mechanism would seem
to be sufficient.

In sum, the DEIC should recognize that the manner in
which the various funding mechanisms are applied should remain
flexible to the abilities of individual licensees to cope with
the loss of a nuclear facility. In its present form, the DEIS
simply fails to deal adequately with this matter.

6. The DEIS notes that the unsegregated sinking fund
is generally favored by utilities because it is considered to
be less expensive than the other options. The DEIS goes on to
indicate. that the chief prob]sm with this method is that there
is a lack of assurance that funds will be available to pay for I

decommissioning in the event of a premature closing. As a |
Iresult, the suggestion is made that this method could only be

mrelied if it were supplemented by substantial additional financ-
; mechanisms such as prepayment, insurance, or a surety bond. i.

Although the concern about a prematute closint) is generally |
vclid, the concern should not be extended so as to establish I

financial assurance requirouents on the assumption that each
and every nuclear power plant would be subjected to premature
closing. Based on the established operating history of nuclear
power plants, it is unlikely that more than a very small number
of nuclear power plants would be closed prematurely.

B-137
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DFse"tog 81

As to the few plants which may be closed prematurely
because of an accident, the costs of cleanup would likely far .

exceed the costs of decommissioning. If the costs of cleanup
can be met, the costs of decommissioning probably can too. As
a practical matter, the magnitude of cleanup and decommissioning
costs (in addition to other costs of an accident) is so great
that such costs probably can be addressed only on an industry-
wide insurance program basis. Under such circumstances, it is
improper to treat accident-caused decommissioning in the sa7e
manner as normal end-of-life retirement.

Very truly your
, _

r *

C CLM h LLL. h%.

E. E. Van Brunt, Jr.
Vice President
Nuclear Projects Management

EEVB: jaw

cc: H. B. Sargent
T. G. Woods
G. C. Andognini
0. M. DeMichele
A. C. Gehr
J. M. Allen
A. C. Rogers
S. C. Johnson
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Mr. S. Chilh
Docketing Secretary
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Chilk:
,

The Nuclear Regulatory Commission document NUREG-0586, "Draf t Gei.eric Environmental
impact Statement on Decommissioning of Nuclear Facilities" January 1981, has been
reviewed by the Department of Energy staf f and their general and specific conEnts
are furnished in the two enclosures for your consideration in preparing the final
s ta temen t.

If you have any questions on this matter, please contact Dr. Cooperstein of rqy
staff on 301-353-3639. ,

Since re5; ,

_0 Y\ M.*

Barton R. House '

Acting Assistant Secretary for
Environmental Protection,
Safety, and Emergency Preparedness

2 Enclosures
,

kChPo'.'.'!0d*CdD'/COId.4.iae*
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GENERAL COMMENTS ON DRAFT GENERIC ENVIRONMENTAL IMPACT STATEMENT
ON DECOMMISSIONING OF NUCLEAR FACILITIES

1. In view of the amount of time, effort and money expended in producing this |
document, it is disturbing that the product exhibits a number of inconsis- |

tencies, is incomplete in some instances and inordinately addresses topics I

that are extraneous to environmental issues, e.g., financial surety for
decontamination and decommissioning activities.

|2. Decommissioning, as defined, is too restrictive and appears to favor the
DECON option. It is not clear that unrestricted use of property following
decommissioning should be a requirement, particularly if other nuclear
facilities are operational on the site.

3. The information base has voids in it as exemplified by uncompleted supportive
detailed technical reports on some of the steps in the nuclear fuel cycle.
Thereby, the required safety and cost evaluations can only be considered as
preliminary in nature. Further, the cost figures should be included in
the overview section of the document.

4. Although the report is orepared as an information document for the public
and sumarizes the ongoing characterization and decontamination and decomis-
sioning requirements for Nuclear Regulatory Comission-licensed fuel cycle
facilities, it should contain enough technical detail to provide salient
findings from decontamination and decomissioning performances. This is
lacking in the text. Instead, very general terms are employed with little

' support given for the assertions extracted from the referenced contractor
reports. Minimal historical records and actual performances are referred
to in the text.

5. The estimated costs and environmental effects for the various decomissioning
options for the fuel cycle facilities and reactors discussed in the document
are more uncertain than is apparent in the results that are presented.
Estimates of uncertainty should be included.

P

6. The decommissioning options considered are defined at least 15 times through-
) out the text and make up about 30 pages of the text needlessly.
i 7. The point at which decomissioning starts should be specified for each

nuclear facility, e.g., decommissioning for a reactor would start after
) all fuel had been reroved from the core hnd storage facilities, etc. |

8. Sections 4 through 14 are needlessly repetitious of the eariter sections. l
Combining the two major parts of the document would better serve the purpose

.'

of the document.

9. The experience in dismantling the Elk River reactor is discussed repeatedly
while experiences in decomissioning other nuclear facilities are barely
mentioned.

4

i 10. The criteria for the ENTOM3 option should be based on radiation exposure
levels and not on half-lives of specific radionuclides or institutional
con trol s.

i 8-140
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11. Some sections of the document are so inexactly written as to make the entire
effort subject to quest. ton. For example, the ENTOM3 alternative is described
as applying only in cases where residual activity will decay to unrestricted
use levels in approximately 100 years or less. After indicating that this
is not viable for facilities contaminated with radionuclides having half-lives
in excess of 100 years, the authors continue by claiming viability for cases
where the entombing structure will last many half-lives of the "most objec-
tionable long-lived isotope."

12. The rationale for a proposed 1 to 10 mrem / year residual limit and a require-
ment for "in all cases a dose limit above 1 mrem / year would require justifi-
cation" is difficult to comprehend in view of the lack of credible discussion
and the following points:

o The last paragraph of page 0-7 states "Survey costs are expected to be
small in comparison to the overall decommissioning costs, and decontam-
ination costs are essentially independent of the level to which it must
be decontaminated as long as that level is in the range of 1 to 25 mrem /
year to an exposed individual." This is contrary to the Department of
Energy's experiences,

o The statement on page 8 of NUREG-0590 "Thoughts on Regulation Changes
for Decommissioning," authored by one of the documenMs preparers,
declares that a terminal radiation survry with reasonable confidence
and moderate cost could be achieved at che 5 mrem / year level. It

continues with the statement "It was found that the cost as a release
level of 1 mrem / year would be extremely high and not easily estimated."
These statements are inconsistent with the above rationale,

o A selected residual radioactivity limit must be safe, consistent with
existir.g regulations and the ALARA principle, and verifiable through
detailed sur 4y measurements.

o Due to the variety of facility types and radionuclides involved, it
does not seem feasible to set a single dose limit that would be valid
under all conditions fot- all facilities. It is necessary to assess the
radiological impact in terms of the radionuclides and pathways involved
and the costs _ and benefits which result.

o Environmental Protection Agency radiation protection standards for
nuclear power operations (40 Code of Federal Regulations 190; 42
Federal Register 2858, January 13,197?) requires "reasonable assurance
provisions that the annual dose equivalent does not exceed 25 mrems
te the whole body, 75 mrems to the thyroid, and 25 mrems to any other
.ayan of any member of the public as a result of exposures to planned
discharges of radioactive m.aterials, radon and its daughters excepted,
to the general environment from uranium fuel cycle operations and to
radiation from these operations."

13. The Nuclear Regulatory Commission's responsibilities include licensing ead
regulatory actions for commercial nuclear fuel cycle facilities. The
financial capability of a licensee to decontaminate and decommission L's
facility in order to terminate his license should be a condition of the
license. Detailed discussions on fiscal responsibility and alternative
funding methods can hardly be classified as an environmental issue.
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14. The "No Action" alternative is dismissed as not viable for all facilities |

discussed since a final (terminal) radiological survey and report are
required, at the least. This too should be considered as a license condition
and seems inappropriate for protracted discussion in an environmental impact
s ta temen t. A discussion of the certification procedure to establish the
compliability of the facility, following decontamination and decomissioning
activities with established standards and criteria would be more meaningful
and appropriate in the document.

15. The use of a standard areal site size for all fuel cycle step facilities is
not valid based on the existing situations. It can readily result in mis-
conceptions and misleading conclusions concerning land use for waste manage-
ment activities and recoverable land areas for future appropriate uses.

1

16. The overall impacts of wastes from decomissioning activities on operating
nuclear waste disposal sites suffers from a paucity of discussio' in the '

document. Espec!sily from the standpoint of the impact that var'.ations in
the residual radioactivity criteria may have on projected waste volumes.

17. In addition, the possibility of decommissioning a facility when no viable
option for waste disposal is available should be addressea, e.g., for
decommissioning a facility involving TRU or special nuclear material waste:;.
In view of this situation, item 14 above could also imply that the licensee
could be required to maintain his license, unwillingly, beyond his desired i,

termination point because of an inability to adequately manage the projected
generated wastes.

In summry, (1) the analyses of the matter are not diligently pursued, (2) the
review is in very large part based on records only recently provided by Pacific
Northweet Laboratories, (3) contains excessive duplication of statements, and
(4) 11.2 t .sdes conflicting information thereby negating Council on Environmental
Quality regulations (40 Code of Federal Regulations 150-8 and Executive Order
12291) which are intended to ensure well-reasoned regulatory actions.

ThQ authors are encouraged to review the document and references for consistency.
There are too many cases which are self-contradicting or subject to misinterpretations
which may lead to questioning the validity of the document. The document also
includes many side issues (license conditions or requirements) which are beyond
the scope of the impact statement's requirements as listed on page 1-2, paragraph
1.1.1. A shorter, internally consistent document should fulfill the National
Environmental Policy Act process.

|
|
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SPECIFIC COMMINTS ON DRAFT GENERIC ENVIRONMENTAL IMPACT STATEMENT
ON DECOMMISSIONING OF NUCLEAR FACILITIES

1. Page iv.1st paragraph, line 2: "Desired objective" should read "required
objective."

2. Page v.1st paragraph, line 2: "Included" should read "addressed."

3. Page v. 2nd paragraph, last line: Delete last sentence.

4. Page v. 4th paragraph, line 2: Add "decontamination and" after "requires."

5. Pages y and vi,1st and 5th paragraphs: Define what year's dollars are
involved in funding mechanisms. The estimated cost of decomissioning
could be based on (a) today's dollars; (b) dollars 30-40 years from now; 1

(c) specific inflation factors. Unless assunptions are well-defined, !
estimates may be worthless. |

| \

1 6. Page vi, 2nd paragraph: "Planning" may at least be an "outline plan." )
i

j 7. Page vi, 2nd paragraph, line 8: Cost / benefit analysis is essential.

8. Page vi, last paragraph: Inconsistent--see General Coment #12. Loosely
written for regulatory criteria. Potentially counterproductive. "ALARA"
includes taking into account economics of improvement in relation to
benefits to the public health and safety.

9. Page vii, 4th paragraph, line 11: Costs discussed are strictly an unknown.
1

10. Page 0-1, last paragraph, line 3: Why postulate an accident when there has !

been one? |

11. Page 0-4, lines 14-16: Recomend revising this definition--deleting
references to unrestricted use of property and adding references to
protecting public health and safety.

12. Page 0-4, last paragraph, lines 3 and 4: It is more appropriate to issue
a new license.

,

13. Page 0-5,1st paragraph, line 1: Insert "licensed" before "radioactive
facility."

14. Page 0-5, 2nd paragraph, last line: Provide basis 'or estimated time.

15. Page 0-6, last paragraph: See General Coment #12.

16. Page 0-7, if ne 18: Change "ingestion patSway" to "ingestion and inhalation
pathway."

17. Page 0-7, lines 28 and 29: This limiting case ("housing development...
constructed on the site...) is too restrictive. Ibst nuclear power plants
and related facilities are located in remote, sparsely populated areas,
Farming would be a much more likely use of the land after decommissioning.a
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18. Page 0-7, last paragraph: Supporting evidence for decontamination costs
claimed is warranted here.

19. Page 0-9, lines 7-9: This consideration is not realistic and could result
in misleading conclusions.

20. Page 0-9, lines 34-37: The Elk River reactor was a BWR, not a PWR. It

should not be discussed under PWR decommissioning experience.

21. Page 0-11, lines 8 and 9: The locations at which these dose rates are
measured should be specified (e.g.,1 foot from internals).

22. Page 0-13, line 1: Actual measurements should be used rather than calculations.

23. Page 0-13, lines 4 and 5: These lines are not too understandable.

24 Page 0-14, line 9: Costs should be updated.

25. Page 0-16, line ': The 1160-acre reference site is questionable based on
actual reactor s.te values.

26. Page 0-22, line 3 and ff: Cost for NX ENTOPE should be included for
completeness.

27. Page 0-24, line 4: Currently there are two licensed conversion plants.

28. Page 0-25, itnes 5 and 6 from bottom of page: The statement is questionable
based on Department of Energy remedial action experience.

29. Page 0-26, line 20: Reference should be cited.

30. Page 0-27, line 10: The statement "...the CaF2 would then be disposed of
by the new owner" should be elabora ted upon.

31 . Page 0-28, line 10: The caustic nature of CaF2 is questioned.

32. Page 0-29, line 19: Add "from compromised fuel elements" af ter "fission
products." +

33. Page 0-29, lines 22 and 23: The substantial differences in inventories should
be illustrated.

34. Page 0-29, lines 25-28: Describes an atypical fuel element situation, i .e.,
metallic fuel elements rather than oxide fuel 01ements.

35. Page 0-29, next-to-last line: This lins discusses low radiation fields,
bu on page 0-30, lines 25-27 describe an inverse situation.-

36. Page 0-32, line 1 ani following: This should be referenced. It cannot
readily be visualized that 40 power plants, 2 ISFSI's and facilities
suitable for d'sposal of 3.2 mtilion m3 of radioactive weste (high- and low-
level) could practically be located in a nuclear energy center.
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i 37. Page 0-33, last line of page: Discuss the basis for the need of survell- .|
*

; lance and maintenance during ENTO E in perpetuity.

38. Page 0-34, line 11: Provide reference and discus. the basis for this
s ta temen t.

|

39. Page 0-34, lines 20 and 26: There appears to be an inconsistency in the
'number of non-fuel-cycle nuclear facilities.

40. Page 0-35, lines 7 and 8: Tin slag cannot be classified as an ore; "large
volumes" should be quantified.

41. Page 0-36, last paragraph: Residues should comply with the Environmental
Protection Agency's 40 Code of Federal Regulations 192 requirements and the-
Nuclear Regulatory Comission's regulations resulting from the generic ;

milling study.
:

42. Page 0-38, lines 5 and 6: Discuss the basis for the statement of concern. I

i 43. Page 0-38, line 15: This statement is inconsistent with the GEIS on j
milling. ;

,

44 Page 0-38, lines 21 and 24: "Desired" should read "required." !

45. Page 0-39, lines 15 and 16: An upper limit for the life of an entombment;

structure would depend upon the design of the structure. It would not [

necessarily be 100 years (the period of expected institutional control), t

I I
46. Page 0-39, line 19: Explain this statement. .

'

47. Page 0-40, lines 1-12: The choice of decommi;sioning alternatives should {be based on protecting public health and sa'ety (i.e., meeting radiation .

exposure limits) not on the half-lives of tne "critical / abundant" radio- I

nuclides. In other words, the classification scheme (based on half-lives
of 5, 30 and greater than 30 years) is puintless.

,

48. Page 0-45, Table 0.0-2: MOX to ENTOMB should also be estimated.'
;

49. Page 1-3, if nes 16-19: See Coment #11. !
!

50. Page 1-5, line 5: Insert "currently" before "licensed by NRC." |
4

,

I 51. Page 1-5, last sentence: Should be deleted; this is addressed in the GEIS !
on milling. (

"

! l

I 52. Page 1-7: The table should note that these facilities were not licensed. |

53. Page 2-1, line 26: Insert "primarily" before "sedimentary deposits. .."
! :

I
! 54. Page 2-4, lines 25-27: See Coment #11.
i :

2 55. Page 2-7, line 31: Define "[ temporary entombment) ." ;

d I

I,
56. Page 2-7, lines 23-27: ENTOMB should be a viable alternative if the entomb- ;

ment structure can last until radiation exposures would be 410 mrem / year :

(not "if the entombing structure can be expected to last maliy half-lives ;

of the most objectionable long-lived isotope"). |

i.
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57. Page 2-10, lines 3 and 4: The ALAPA definition is incomplete. |

58. Page 2-10, 3rd paragraph and last numbered lines on page: Inconsistent.

59. Page 2-11, line 23: The risk for a one rem dose should be about 2 x 10-4(BEIR !!!),
not 1 x 10-4

60. Page 2-11, lines 22-30: The noted risks should be stated as annual risks.

61. Page 2-12, 2nd paragraph: Should discuss concomitant resultant decreases
in potential health effects that would be achieved via these reductions in
exposure levels and costs.

62. Page 2-13, lines 14 and 15: Compare this statement with the Environmental
Protection Agency's 40 Code of Federal Regulations 190.

63. Page 2-14, line 7: ShuM soecify if dose rate value includes background.

64 Page 2-14, line 15: "Certification survey" should be described.

65. Page 2-18,1st paragraph: Should suffice as discussion of financial
assurance in lieu of previous pages.

66. Page 2-18, after line 3 (item 5): Should discuss an i'.em 6. Liquid effluents.

67. Page 2-19, Table 2.6-1: Should be updated from 1977 values; units should be
uniform, either volumetric or mass.

68. Page 2-19,1st paragraph, last line: Add "and potential solutions" after
" pro bl ems . "

69. Page 2-19, 2nd paragraph, last line: Indicate commercial TRU waste locations.

70 Page 3-1, 4th paragraph, lines 1 and 2: Fuel fab and version plant site
size assumptions are apparently invalid based on existi.ig situations.

71. Page 4-2, lines 15 and 16: See Coment #20.
1

72. Page 4-3, lines 1-12: See Comment #20.

73. Page 4-4, Tables 4.3-1 and 4.3-2: Values shown should be updated.

74 Page 4-5 line 6: Occupational radiation dose values do not reflect more
recent studies.

75. Page 4-9, lines 1 and 2: Should define "extended chemical decontamination
and basis for additional costs."

76 Page 4-9, lines 24-26: Describe how an entombed structure could be breached
and discuss the likelihood of such an occurrence.

77 Page 4-9, line 31: Describe the difference between restoring things to
their origin &1 condition and complying with established standards or guidelines.

78. Page 410, 2nd paragraph from bottom f page, line 2: Discuss basis for the
statement "Total water use for decomissioning should not exceed 18 x 10 m3."3
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79. Page 5 4, last paragraph,1: a 5- .o vier c .' e . t rol ',i me,

and hal f-life expectaneirl di. s onai - * -.

|
80. Page 5-5, 3rd pa ragi e - # :' .% . co r.s i r,t *' t .'

.

81 . Page 5-6 Tables 5.3-1 i . 50 o .; pro ' , ore
-

r..

realistic experience d.ta.

1h i : >as are not r primry82. Page 5 , 2nd paragraph: one 5 -
-

concern. Their speci fic i. '' i+ 'r, + .?.

83. Pa ge 7-2,11- 1 5 and 6 fro,t. oc , shipN tr i v. FT.P
to burial gronds .

84 Page 7-3, line 9: In view of Enyt Bi.,n Agency gu- , se ,<

discuss license to dilute and disc |. vei .

85. Page 7-5, 3rd paragreph, line 2: Er le expaassion "risk to safety."

B6. Page 10-1,1st paragraph: Only two lic sed convenion plants are in operation.

87. P3ge 10-5, 3rd paragraph, lines 3 and 4: Cite reference for statement and
define "bulk quantities of uranium."

88. Page 10-5, last paragraph, lines 2 and 3: Provide the basis for the stated
periodic surveillance frequency proposed.

89. Page 10-6, line 15: Provide reference and basis for statement about removal
of buried material.

90. Page 11-2, lines 5 and 6: The statement is allusory; the substance is
relatively inert.

91. Page 11-7, line 9 from bottom of page: CaF2 is a relatively inert compound.

92. Page 12-1,1st paragraph, line 5: "The Department of Energy" should read
"The riuclear Regulatory Comission."

93. Page 12-1, 2nd paragraph, lines 1-3: Describe the details to be expected
in the report based on opening sentence.

94. Page 12-1, 3rd paragraph, line 1: Identify the location (s) that irradiated
fuel will be shipped to from an ISFS.f .

|
| 95. Page 12-4, 2nd paragraph, line 1: Discuss the basis for the statement.

96. Page 12-11, lines 1 and 2: Explain this statement in view of the presumed
duration of institutional controls.

97. Page 13-4, lines 1 and 2: The need for unrestricted use at the time and
under the prevaling conditions discussed are not consistent.

98. Page la-4, lines 1 and 2: Provide a justification for the presumptive
s ta temen t.
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99. Page 14-5, paragraphs 3 and 4: Should also address Public Law 95-604

100. Page 14-10, statement at bottom of page: Appears to be paradoxical in view
of the continuing paragraph.

1 01. Page 15-4, . tnes 3-39, and Page 15-5, lines 1-3: The choice of decomissioning,

alternatives should be based on protecting public health and safety, not on
the half-lives of radionuclides.

102. Page 15-10, Section 15.2 "Regulations": Should include Parts No. 20, 60,
61 and relevant Environmental Frotection Agency regulations. |

i

|

EDITORI AL COMMENTS

1. Page 111, itne 8: Misspelled "separate." |

2. Page iv, 3rd piragraph, lina 5: Misspelled "hexafluoride."

3. Page vi, 3rd paragraph, line 3: Capitalize "agreement states."

4. Page 0-1, i f ne 31: Add comma after "EIS."

5. Page 0-3, line 1: Capitalize "acts."

6. Page 0-3, line 10: 10 Code of Federal Regulations Chapter I?;

|
7. Page 0-24, last line: "Commissioning" should read "decommissioning." !

8. Page 0-32, line 14: "Aveage" should read "average." '

9. Page 0-34, line 6: "Very less than" should read "much less than."

10. Page 0-37, line Id: Adjectives / adverbs such as "exhaustive" should be
i avoided.

11. Page 0-38, line 20: "Agreement state" should be capitalized.
;.

j 12. Page 0-40, line 5 from bottom: "Aspet" should read "aspect." '

13. Page 0-42, line 6: "In chosen" should read "is chosen."
'

i

14. Page 1-1, line 24: "Rulemaking" should be "rulemakings.",

:

15. Page 1-3, line 28: Capitalize "acts." i

|

16. Page 1-4, ifne 6: Capitalize "agreement states.",

'

17. Page 1-5, line 30: Capitalize "federal ." |
18. Page1-6, footnote (c): Capitali:e "agreement states."

! 19. Page 2-9, line 10: Capitalize "agreement states."
|

! |
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| 20. Page 2 12, line 3: "Useage" should read "usage."

21. Page 2-16, lines 16 and 21: "Suretys" should read "sureties."

22. Page 2-17, line 22: "Mill" should read "mil."

23. Page 2-18, lines 10 and 11: Delete "incl ude."

24. Page 2-18, lines 27 and 29: Delete "mine and."

! 25. Page 4-8, Table 4.3-3: Should be referenced; missing values should be
discussed.

26. Page 5-1, 2nd paragraph from bottom, line 5: "Seendary" should read
"secondar/."

27 Page 6-1,1st paragraph, line 2: "Conclusion" should read "conclusions."

28. Page 7-4, 2nd paragraph, last line: Table reference is incorrect.

29. Page 7-5, last paragraph, line 1: There is no Section 2.3.2.

30. Page 7-8, last paragraph, line 3: Af ter " .. .a license.. ." insert "must
be."

31. Page 7-13. Table 7.4-1: Should be referenced.
J

: 32. Page 8-7. Table 8.3-3: Title of Table should have superscript (a) af ter
i t.

,

33. Page 11-2, lines 10 and 11: "Plant" should be lower case.

234 Page 11-7 Table 11.3-4, footnote (c): "CaF " should read "CaF "2

35. Page 14-1, 2nd paragraph, line 2: Capitalize "agreement states."
;

36. Page 14-1, 3rd paragraph, line 1: Capitalize "agreement state."

37. Page 15-1, line 1: Capitalize "agreement state."4

:

j 38. Page 15-1, line 2: "Desired" should read "required."

| 39. Page 15-1, line 5: Delete "desired."

40. Page 15-1, 'line 14 : Delete item (4).4

!

| 41. Page 15-5, line 5 from bottom: "Mimimized" should read "minimized."
:

'

42. Page G-2, UFs: "Hexaflouride" should read "hexafluoride."

| 43. Page G-2, Burial Grounds: "Storage" should read "disposal."
!

44. Page G-8, Solid Radioactive Waste: "Contained" should read "contain."
1 45. Page G-8. Termination Radiation Survey: "Near the end" should read j

" foll owing. " I

I
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''\k'a shin g t on , D.C. 20555
Attention: Docket and Service Branch

'
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Dear Secretary:

Enclosed, please find an original and four copies of co::ments
f rom the Health Industry Manuf acturers Association (HI}iA) con-

]cernim the NRC's Draft Generic Environmental Impact Statement
on tu. Decommissioning Criteria for Nuclear Facilities.

Very truly yours, l

po-| h
Howard M. Iloistein
Vice President and General Counsel
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Secretary of the Com:sission [ o.ne d W 1'''' 3
* ~U.S. Nuclear Regulatory Cocsission g og,Q

Vashington, D.C. 20555 ,

*
'

m.
Attention: Docketing and Service Branch

Subject: Docket No. 81-4626
Decommissioning Criteria for Nuclear Facilities; Notice of
Availability of Draf t Generic Environmental Impact Statement

Dear Secretary:

The Health Industry Manufacturers Association (HIMA) herein submits
its comments on the Draf t Generic Environmental Impact Statement
(CEIS) prepared by the Nuclear Regulatory Commission (NRC) in antic-
ipation of proposed regulations governing the decommissioning of
nuclear facilities.

I. GENERAL COMMENTS

HIMA is a national trade association that represents 256 manufacturers
of medical devices and diagnostic products, some of whom are licensed
radiopharmaceutical manufacturers. For the most part, nuclear mate-
rial used by HIMA members has relatively short half lives and is used
to produce in vitro diagnostic products that are essential to health
care in the United States.

The Association welcomes the opportunity to participate in the comment
process. A review of the GEIS demonstrates the NRC's concern with

environmental standards that must be met when nuclear f acilities are
decommissioned. We share that concern. However, we believe that the
approach envisioned by the GEIS is overly burdensome as it relates to
non-fuel cycle, radiopharmaceutical, medical research and development,
and clinical laboratory f acilities. Procedures and rules that may be
necessary or appropriate for f acilities such as nuclear power plants,
are not appropriate fer health care manufacturers.

l
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II. SPECIFIC COMMENTS

A. NRC's Decommissioning Activities are Premature.

As Section 2.5.1 of the CEIS recognizes, the Energy Reorganization Act
of 1974 gives the Environmental Protection Agency (EPA) responsibility
for establishing radiation dose standards for protection of the public
health and safety. Thus, it is up to EPA to develop criteria for
residual radioactivity limits considered safe for decommissioning a
nuclear f acility to permit unrestricted access. That criteria is not
scheduled to be established by EPA until 1984.

Until criteria exist, NRC is not in a position to determine what
changes, if any, are required in the Commission's present decommis-
sioning standards. If NRC establishes revised decommissioning stan-
dards now, it is quite possible that once EPA sets the residual
radioactive criteria for unrestricted access, the Commission will be

required to revise its regulations.

Accordingly, HlMA urges the NRC to follow the sequene s of events out-
lined below for revising its decommissioning standards, j

First, let EPA establish the residual radioactivity criteria for-

unlimited access to decommissioned nuclear f acilities.
|

Second, the NRC should deteruine what changes, if any, are re- |-

quired in its decommissioning standards in order to assure that |
1decommissioned nuclear f acilities meet EPA's criteria for unlim-

ited access.

Finally, NRC should issue a proposal to implement the required-

changes.

This course of action is ressonable and proper, especially since no
need has been demonstrated for NRC to revise its decommissioning rules
before EPA establishes the underlying criteria. In view of the Reagan
Administration's concerns with the proliferation of unnecessary and
inflationary regulations, this sequence of events is particularly
appropriate.

B. Regulations Anticipated by the CEIS are Overly Burdensome for
Radiopharmaceutical, Medical Research and Development, and
Clinical Laboratory Facilities.

The GEIS was prepared as part of the requirement for changing regula-
tions on decommissioning both fuel cycle and non-fuel cycle commercial
nuclear f acilities.
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The regulations contemplated by this GEIS would, among other things,
require each nuclear facility licensee to provide financial assurance ,

'to the NRC that adequate funds are available for decommissioning its
f acility . In addition, the nuclear f acility licenset would be
required to submit a decommissioning plan with its initial license
application. This plan would thereafter be updated periodically.

,

While these requirements may be reasonable for decommissioning nuclear
fuel cycle facilities, the data demonstrate that the requirements are
overly burdensome, unreasonable, and too costly for non-fuel cycle -

facilities engaged in the radiopharmaceutical, medical research and
development, and clinical laboratory industry.

,

Table 0.0-2 cf the GEIS provides a summary of estimated costs for'

decommissioning nuclear fuel cycle facilities. These costs range from
$2.3 million for decontaminating a UF6 Conversion Plant by the DECON
method to $167.0 million for decontaminating a fuel processing plant .,

by the SAFS10R method for a 100 year period. I

Table 14.3-1 of the GEIS estimates the cost of decontaminating a
radiopharmaceutical f acility to be significantly lower. These costs
are estimated by NRC to range from $3,540 for the simple decommission-
ing of a laboratory area 20' x 20' with low-level contamination used
for amino acid syntheses to $14,178 for the difficult decommissioning

1 of a gamma lab with a hot cell. These costs are on the order of 100
j to 55,000 times lower than the estimated cost for decommissioning a

1

fuel cycle facility. i

Practical reasons for this very sir,nificant difference exist. Nuclear j
fuel cycle f acilities are large installations that handle considerable

; quantities of radioisotopes with long half lives and they require i
extensive decontamination ef forts. The cost of decontaminating one of

|these facilities may be far in execss of the value of the facility '

once it is decontaminated. Under these circumstances, it may be rea-
sonable and in the public interest to require the licenses to provide
financial assurance of the availability of adequate decommissioning
funds. Furthermore, since these f acilities handle radioisotopes with
long half lives, it seems reasonable to require them to submit initial
and updated decommissioning plaus.

Conversely, radiopharmaceutical, medical research and development, and
clinical laboratory facilities are usually small installations that
use relatively low levels of radioisotopes, many of which have ex-
tremely short half lives often measured in days, not years. The
ef forts required to decontaminate one of these facilities are minimal.
Further, the cost of decontaminating, as evidenced in Table 14.3-1 of;
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the GEIS, is significantly less than the value of the facility once
decontamination is completed. Because of their underlying value,
these facilities would be economically salvaged by decontamination
without additional financial guarantees. Furthermore, due to the
short half life of many of the radioisotopes used by these f acilities,
decommissioning could be concluded very quickly, generally through the
DEc79 method.

Since the expense involved in decommissioning a radiopharmaceutical,
research and development, or clinical laboratory f acility is both
minimal and substantially less than the value of che f acility being
cleaned, it is quite apparent licensees will want to decommission a i

facility once the licensed operations cease. No public benefit would '

be served, and no additional incentive would be provided, by requiring
these facilities to incur an unnecessary expense by providing assur-
ances of the financial ability to decommiusion. Similarly, since
these f acilities can be decommissioned very quickly, no public inter-
est would be served by requiring them to file initial or updated de-
conmissioning plans. This too would result in an unjustified expenso.

Ill. CONCLUSION

When the NRC issues the proposal contemplated by this GEIS, we urge it
to exclude radiopharmaceutical, medical research and development, and
clinical laboratory facilities f rom being required to provide finan-
cial assurances for decommissioning and from submitting deconmission-
Ing plans. We think the regulatory approach presently contained in
NRC's June 1980 guidelines for decossissioning provide important
public benefit and should continue to be followed by NRC with respect
to the decommissioning of radiopharmaceutical, medical research and
development, and clinical laboratory facilities.

Thank you for the opportunity to comment. HIMA would be pleased to
provida you with sdditional information or to discuss these comments
with you at your conoenience.

Very truly yours,

/

larold O. Buzz
President
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COMMENTS ON NUREG-0586 -(

DGEIS ON DECOMMISSIONING NUCLEAR FACILITIES
by

SIERRA CLUB RADIOACTIVE WASTE CAMPAIGN
May 25, 1981

The Sierra Club Radioactive Waste Campaign supports the policy
and regulatory objectives of the DGEIS on decommissioning nuclear fac- ;

ilities. These objectives are 1) timeliness , terminating the license !
in a timely manner, 2) financial assurance, assuring that funds are

icvailable at any time during facility ooeration, 3) planning, regist-
cring a plan with detailed cost and method 'M funding, with an emphasis ;

on health and safety rather than economics, and 4) residual radioact-
ivity levcis below 10 mr/ year whole body dose, While we agree with t

these general regulatory objectives, they are essentially empty without !

accompanying proposed regulations. Further, because they are based on
idealized facilities rather than real operating experience, and because
improper definitions are employed, realization of the objectives will !

'

fell short of the mark.

The Sierra Club Radioactive Waste Campaign is an educational and
organizing component of the Sierra Club, an environmental organization ,

with over 200,000 me=b e rs . The Radioactive Waste Campaign has had ex- ;

perience in reviewing the decommissioning plans of the West Valley de- |

funct reprocessing plant , high level waste canes and burial grounds, i

numerous Manhattan Proj ect sites in NY, NJ and PA, and several reactor
decommissionings. Our experience with these sites and the citizens
who live in the vicinity provides an understanding of the real problems
associated with deco ==issioning,
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3164 Main Street Buff alo, N2w York 14214 (716) 832 9100*

'
G. Donald Calkins
Decom:sissioning Program Manager
Division of Engineering Standards
Office of Standards tevelopment
US Nuclear Regulatory Comission
Washington, D.C. 20555

Dear Mr, Calkins:
,

!Enclosed are the comments of the Sierra Club Radioactive Waste
Campaign on NUREG-0586, DGEIS on Decommissioning Nuclear Facilities.' '

We hope that these comments are useful for your purposes.

We would greatly appreciate it if you could send us two documents
' published by the NRC:

CD Calkins, Draf t Thoughts on Regulation Changes for Decommission-
i_ng, NUREG-0590, Rev.2, August, 1980

Robert S. Wood, Assuring the Availability of Funds for Decommis- '

sioning Nuclear Facilities, Draft Report, NUREG-0584, l

Rev,2, October, 1980,
o

If a final version of these reports is available, we would appreciate ,

receiving copies. We have copies of the other decon reports for spec- !
ific types of facilities. Thank you for your help,

,

,

!

Sincerely, |
.

/ *
. '

iarvin Resnikoff, staff
) scientist
:

i

i
i
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Sierra Club Radioac%ibe Waste Campaign
page bo :

The Club supports the general regulatory objectives of timeliness, finan- <

cial assurance, planning and the residual radioactivity levels. We agree with
the purposes of decomissioning, to provide unrestricted use of a site or fac-
ility at the earlist possible time (p.0-39). We agree with the objective of

funding) mechanisms to "ensure that adequate funds are available to decomission"(p.0-40 , and to assure that the "funds for the full costs of decomissioning
(are) available at any time curing facility operation". In ensuring that funds
will be available, the Staff is thereby assuring that the public health and saf- +

ety will be protected at any time.

Unfortunately there is no assurance that these regulatory objectives will |
be met because no regulations have been proposed to accompany this DGEIS. This
is an important omission.

+

Decomissioning funds must be available under all circumstances, accident, !
premature closing (non-accident), and normal operations. Funds for decomiss- '

,

; ioning are collected during operatis af the facility and must accomodate diff-
erent ranges of decomissioning costs, and be collected during periods of oper-'

,

ation. In the case of a reactor, the facility may operate for three months, or
thirty years; the costs to decomission may be $40 million in todays dollars.

'

or $1 billion. Nomal operations and decomissioning costs may be able to be '

predicted. Inflation rates, interest rates, costs of decomissioning and waste
disposal, and cooldown period may be predicted. The funds would be collected
during the operation period of a reactor, say 30 years. We strongly support
the Staff's position that plans and detailed cost estimates be predicted at the< -

i time the reactor goes into operation. This would allow Public Utility Comiss-
ions to predict rate structures. Since funds set aside during the 30 year oper-
ational period must be available 60 years af ter reactor start-up, these plans
must H well detei' led.

The costs to decomission a facility following an accident can be quite
large, equalling the initial construction costs perhaps. The period for coll- ;
ection of these funds may be as short as three months. It is therefore imposs-
ible for a single reactor to generate sufficient funds at any time during oper- '

ation to pay for decomissioning due to an accident. This would douole the cost i
of nuclear power generation if sufficient capital were to be set aside. There '

gg therefore a need for a private insurance arrangement between all utilities,

: operating reactors. Tne Staff and the NRC Commissioners should recomend leg-
| 1slation which requires.this private insurance in order for a reactor to obtain
j an operating license. Operating licenses should be terminated without this in-
i surance. Accident insurance could be independent of a separate decomissioning
| fund for "normal" decommissioning. We agree with the Staff that an internal re-
j serve, or negative salvage value arrangement would not provide the assurance re-
- quired since the funds would not be liquid and available when needed. Instead,

we believe that liquid funds must be placed in a separate account which is under
i the jurisdiction of the separate states where the reactors are located. Since

the states, ..ot the Federal Government, are ultimately disadvantaged by decom.
] raissioning mismanagement, the states ought to supervise the decomissioning ac-
1 count.
1

j It is important to note that premature closure of a facility may not be
due to an accident, but to faulty design. For example, Indian Point-1 had an;

; inadequate emergency core cor, ling system. The plant operated for only,12 years.
] Insufficient funds for decomissioning were collected from the users of IP-1
; electri ci ty.

1
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Sierra Club Radioactive Waste Campaign
page three

,

i

We support the regulatory objective of prompt NRC temination of a lic-.

ense. As far as funding availability, and corporate accountability is con- I

cerned, this is absolutely essential. The longer the decommissioning period, l

the less likely it will be that corporations will be viable and that funds will .
,

j be adequate. Inflation and interest rates cannot be predicted. There is an [
; important trade-off between "safe" funds, ,shich do not match the inflation rate
; and less safe funds, such as money market accounts. The latter is more volatile .

than government securities. There is a balance here aad it is difficult to |i

judge the most advantageous. The longer into the future decomissioning is post- 6

poned, the more likely it will be that the deconmissioning uncertainties will !

; increase, and the more likely that a corporation will not be available to do |
; the decommissioning. 1.'e therefore support the concept of perfoming the decom- -

i missioning as soon as possible consistent with health and safety. For a reactor, j
the Staff has indicated that this would not be greater than 30 years after clos- -

j|
ure,

We support the Staff on residual radioactivity levels of at most 1 - 10 {r

i mrem / year whole body dose. However, ..e differ with Staff greatly on how this
,

dose should be calculated and what "whole body dose" means. The Staff appears I
'

to be moving away from the old concept of "unrestricted release" of a facility. i

By"unrestructed release" .se mean that doses are calculated as iff a person were I
to reside 24 hours in the presence of the radioactivity. That type of calcula- |

I tion was conservative and proper since the NRC Staff were obviously not going i
I

; to police every type of activity which might take place around a SAFSTOR faci-
i lity Instead, the Staff now intends to use "realistic" pathway analyses to !

calculate dose. Such an analysis might include a housing project located on-
site next to the ";tored" reactor. But this would include the possibility
that children could burrow into the reactor, or does the Staff assume that the
utility will safeguard a useless hunk of metal with the same diligence as it ;

exercised during full operation? In other words, does the Staff assume all poss- i

ible and credible means of radiation exposure to the population, or will it sel-

]i
ect a subset? If a subset, che Staff must then devise procedures and regulations (
to ensure that this subset will not be enlarg 1. Our experience indicates that l
these facilities will be protected less and ts with time. Information is losti

j and diligence wanes. Successive generations of guards begin to lose their pur- i

pose; security becomes lax. jq

f On the other hand, a local comunity's interest in reroving an unproductive |
piece of land and returning it to the tax base increases over time. The benefits'

of electricity production and tax base long since past, the reactor mausoleun !'
j becomes only a "cost" in the cost / benefit equation. |

! ele differ with the Staff on the use of ICRP-26 to calculate "whole body dose
i equivalents". The risk to each separate organ must be calculated, ilhile the
j ICRP-26 method lends itself to easy calculation, it is not good science. It

should not replace a detailed pathway model to each organ, and to persons ofj

varying susceptability.
I Finally, ne differ with the Staff on whether "the technology for decom-
) missioning is well in hand", and whether the costs are precisely known. Tech-
j nology has not been developed to remotely dismantle a nuclear reactor 30 years
4 after operation has ceased. We believe that sucn remote handling capability
j could be developed with additional R & D, out it is not "well in hand". Since
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|Sierra Club Radioactivo Was%e Campaign'

| page four

i

I it is unlikely that the utility nuclear reactor staff will be on-hand to decom-
nission a nuclear reactor, it is more likely that decomissioning contractors
will do the work. There is a need for re-usable equipment that can be moved
from site to site. It would probably lower decorrrnissioning costs and perhaps
the equipment can be built to decomission a reactor with minimal occupational
exposures.

' The Club also does not believe that it is possible to release a solid
radioactive waste burial ground for unrestricted use after 100 years, or
whether it is possible to relax surveillance after this period. This is cert- ;>

ainly not true for Maxey Flats, West Valley or Sheffield. Attached to these '

coments is our fact sheet titled, "Insecure Landfills: The West Valley Exper- ,

ence". Each of the above burial grounds has had considerable erosion, water i

infiltration and radionuclide leakage problems. We believe that the water in- i

filtration into theburial ground at West Valley cannot be halted without a per- ,

manent shield to bedrock, or without exhuming the contents of the burial ground ;

; and piccing the radioactive material in above ground bunkers. Clearly insuffi- !

! cient funds have been collected to maintain these sites in perpetuity. We are :
J coming to the opinion that the original generators of this so-called low level
; waste material must retain ownership and responsibility of this material in

perpetui ty. The NRC analysis of the decomissioning of low level waste burial,

grounds lacks realism. It certainly doesn't deal with the above three "state- ;
,

: of-the-art" waste dumps. St.nilarly, the Staff analysis for a fuel reprocessing .

planc is based on idealistic facilities and not West Valley the only comercial ;'

'

reprdcessing facility to have operated in the United States. "Hope springs et-4

ernal", and the future always seems brighter to the NRC.
|

!

,
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Decotmissioning Program Manaser enke af ester .,

Division of Engineering Standards f 'a'Zd* ' 8**
'

' \Office of Standards Development
k'ashington, D. C. 20555

j Dear Sirs

| The Budget and Planning Office recently conducted a review of the Draf t
Generic Environmental Inpact State:nent pertaining to deconar.issioning of
nuclear f acilites, prepared by the U. S. Nuclear Regulatory Comission.1

The State Environmental Impact Statement Identifier Number assigned to
the project is 1-02-50-023.

Subsequent to the completion of the review, we have received additional
co=nents. Those comnents are enclosed for your information and use.

It is hoped that these d. layed cot =nents vill be useful te you in your
decision-=aking process on this project. If this office can be of
further assistance, please do not hesitate to call.

Sincerel
!

!
,

.

F. R. $ .es, Manager i

Geaeral Government Section |

Budget and Planning Office
;

ep |
|

'

Inclosurest Coc:nents by Texas Department of Health

|

]
Sav HoLStoN eultotNo . P. o. sox t:561 Austin, Ta x AS 73711 ;.
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| Texas Department of Hea tg,g
. $PHF.A.C.P.Robert Semstein, M.D., F.A.C P. 1100 West 49th S reet A.Rt

i Cominemoner Austin. lesan 786756 Deputy Ccm . Moner
(512)458 7111.

April 16, 1931
, i

Mr Paul T. Wrotenbery, Director
Governor's Budget and Planning Office |

P. O. Box 13561, Capitol Station
,

Austin, Texas 78711
|

ATTE!CION: General Government Section 1

i |.

StNECT: Draft Generic Environmental ;

Impact Statement ;

Decommissioning of Nuclear Facilitien i

U.S. Nuclear Regulatory Comrnission i

EIS No. 1-02-50-023
i ,

Dear Mr. Wrotenbery:
; 1

The sub tct Dra f t Generte Environmental Impact Statement on dectm9issioning '

of tiuetear facilities, as prepared by the U.S. Nuclear Regulatoty Connaission
and dated January 1981, has been reviewed for its public and environmental2

) health implications. As stated in its Abstract, this "sta temer.t was
prepared as part of the requirement for consioering r.hanges in s egulations'

on decommissioning of commercial nuclear facilities (including t hat
occurring following premature closure)." ;

i

On page 2-14, in the first paragraph, a decontimination level of 5 pr/hr |

is used. It is felt that e more realistic /pra:ticable requirement would be
'

;

1 for 5 pr/hr above background, inasmuch as the natural activity er background i

; will exceed 5 pr/hr in many steas. It would be unrealistic to ettempt to -

decontaminate an area to levels below that of the natural background.

Although not directly health-related, ths following cost-consideration f1

| cournents are of fered ,

* The cost of decontamination estimated in the document assungs [
'

that the licensee is performing the decontamination. If
t

"another" is engaged to perform the task, the costs could be f
significantly escalated--perhaps as much as 50 percent. |

I
|

!:
; i

j !
! !

l I
!

!
1

!
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Mr. Paul T. Wrotenbery
Dage Two
pril 16, 1981

* National limits for soil contamination should be developed
'

for each isotope before realistic decontamination cost estimates
can be made. Texas currently has a set of limits, but they are
unique to this State. A copy of lexas methodology is attached

1 for your information.

* On page 0-10 cost estimates for St,TEFTOR indicate a cost of
$42.8 million in 19'd dollars for 30 year SAFESTOR, but only
$41.8 million 1978 dollars for a *.00 ye ar SATESTOR. This
would appear to be an error. If not, tie method of arriving
at these numbers needs to be better explained.

We appreciate the opportunity to review and conment on the subject Draft
i Generic Environmental Impact Statement.

Sincerely,
q

| f f
|; ; .- ,

G. R. Her:1k, J , , P.
Deputy Commissioner for Environmental,

and Consumer Health Protection
I RLJ/dbs

, ces Division of Occupational Health

and Radiation Control. TDH !

Division of Water Hygiene, TDat !,

| Division of Solid Waste Management, TDM |

1

t

i'

I f
i ;

i t

d

!
'

i
;

'
i

h

! :
i !

i i

I

I

; i
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SERVICE
INDIANA ^Pril 30, 1981

S. W. Shields
Senor Vice Prescent . (D

Nuclear DMsion b
toewed q,

| Decom:nissioning Program Manager ,

Division of Engineering Standards
$a JUL i 01981 > [9Office of Standards Development
"U. S. Nuclear Regulatory Com:sission g

Vashington, DC 20555 1., ge s se, 4
Dear Sir: N, 4m
Per the Federal Register, February 10,1981 (44 FR 11666) the Nuclear
Regulatoty Com:sission staff solicited comments on the document NUREG-0586
"Draft Generic Environ = ental Impact Statement on Decom:nissioning of Nuclear
Ferilities." Public Service Company of Indiana, Inc. (PSI) com:nents are
attached to this letter. They are for the most part specific to nuclear
generating stations, however we feel they can probably be generally applied
to each type of facility within the NUREG's scope.

As you will find when reading our coc::nents. PSI does not agree with the
NUREG's recoc::nendations that new decom:sissioning regulatory guidance is
needed. We. conclude this from the same technology data base that is
presented in the NUREG, plus a concern about possible NRC pre-emption of
other governmental agencies' authorities. Basically, the NUREG does not
adequately address the relative impact (costs / benefits) of new regulations
versus maintaining regulatory status quo. The document is therefore defi-
cient as an Environmental Impact Statement and does not represent an
adequate base for t's proposed regulations.

|
| Another concern that we have deals with the costs to the consumer that vauld

result from the potential regulations discussed in the report. They would
for the most part be inflationary, and we believe these cost $ vould not be
accompanied by any significant improve =ents from a public health and safety
standpoint.

If the recommended regulations are to be further considered, a cost / benefit /
impact type study incorporating these and similar concerns vould be in order.

Sincerely,

8105180M7
'

S. W. Shields

RSV/gb
Attach =ent
P. O. Box 190. New Washington, Indena 47162 n.163 812. 289 .1000



ATTACRMENT I

PUBLIC SERVICE COMPANY OF INDIANA, INC.
COMMENTS ON NUREG-0586

CENERAL

1) There are several conclusions within NUREG-0586 that Public Service
Company of Indiana, Inc. (PSI) is in concurrence with. In Attachment
II we bring some of these conclusions to your attention. However, we
also note that there are several statements, conclusions, and recom-
mendations that PSI disagrees with. The remaining general comments
deal with these.

2) PSI notes that the NUREG's abstract (p. iii) states that '}dtigation
of potential health, safety, and environmental impacts requires more
specific and detailed regulatory guidance than is currently available."
Similar statements are dispersed throughout the NUREG. To be sure,
health, ss'ety, and environ = ental impacts are a major concern in
decommissioning as well as in operating nuclear power plants, however,
PSI cannot find anywhere in the document where evidence is given to,

| support the notion that new regulations are needed. An argument for
additional regulations should justify the acco=panying costs (time,
money, and lit its on future flexibility) with respect to the impacts
of maintainin- regulatory status quo. The draft Generic Environmental
Impact Statems t (CEIS) does not do this.

The statements in Attachment II, plus the history of previo1s decom-
missioning activities * aupport PSI's position on this matter.

3) The draft GEIS recom= ends regulations to accommodate better initial
planning for decommissioning to consist of three elements: Selection
of the decommissioning alternative, facilitation and operational
considerations ("such as periodic decontamination of coolant crud
buildup," p. 15-5), and good record keeping.

With respect to choosing the decommissioning alternative (DECON,
SAFSTOR, or ENTOM3) prior to commissioning, PSI believes there are
too many varying factors at this time to appropriately do this for
a period of time approximately 40 years from the time of assessment.
The NUREG supports this by listing "technology advances, changing
regulatory requirements, economics, political climate," (p.15-5)
and the relative benefits / impacts of the three options as variables.
PSI also notes that the NUREG favors the DECON option, but addition-
ally states that final plans should also "realistically assess the
availability of permanent vaste burial grounds" (p. 15-6). Today's
lack of a hi h-level waste repository essentially eliminates theF

DECON option, and this may be the case for 15 or more years.
.

* The previous deco ==issioning history, per the NUREG: "Since 1960, five
licensed nuclear power reactors, four demonstration reactors and six
licensed test reactors have been decom=issioned." p. 0-3.

B-164
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On the other hand PSI believes that the NUREG adequately addresses
the three decommissioning alternatives' costs and impacts so that a
conclusion can be cafely made that initial planning need not include,,

| a selection of the particuli4r alternative.

|

| Regarding facilitation of decommissioning through early design and
operational considerations, PSI notes that the NUREG adds that some
aspects "of decommissioning facilitation (such as those that have
impact on reducing occupational dose during facility operation) can
reduce operational costs" (p. vi). It is PSI's position that addi-
tional regulatory guidance in this area would not be appropriate.
"ALARA" regulations that are meant to regulate occupational exposure
already exist. Other activities that might be an outcome of this
tonic, if genuinely cost-worthy, should be considered as prudent
management and do net need regulatory assistance.

Recordkeeping which would facilitate decommissioning by reducing
costs and/or radiation exposure should also be considered prudent
aanagement, therefore additional regulatory guidance is not needed,
at least without an assessment of the inadequacies, if any, of
current recordkeeping methodologies.

Though we are not sure of the value of additional NRC-funded studies
on decommissioning technology (the near-term candidates will soon be
adding to the technology base), new information should continue to be
disseminated throughout the industry as it becomes available.

4) New regulations to define required final decommissioning planning are
also proposed in the NUREG, to entails Choice of the decommissioning
alternative, detailed schedules, administrative controls (such as
aspects of the QA program), specifications, and training. Again,
PSI concludes that existing regulations are more than adequate in
mandating that decommissioning candidates make such commitments.
The reasons for this are essentially the same as in comment Number 3
above, including prudent management (very few reactor operators vill
voluntarily absorb the continuing costs in maintaining an NRC license
for a nan-productive facility).

5) The NUREC recommends regulations for the establishment of residual |
radioactivity levels. |

PSI does not offer technical comments at this time on suggested |
dose rates as discussed in the NUREG. However, we do concur with

|
i what we understand the philosophy of the discussion to be (ALARA). '

Although residual radioactivity levels may well be worthy for
regulatory considerations in the future, PSI does not believe it
would be appropriate or necessary for KRC to do so at this timet
Of the three possible decommissioning options, residual radio-
activity levels will only be useful when removing virtually all |

radioactive caterials from the plant s!.te, including high-level
wastes. However, since no high-level waste repositories currently

|
1

-2- l
|
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exist, ultimate decomaissioning cannot occur. Regulated residual
radioactivity levels will not be useful until high-level waste
disposal sites exist. Regulations providing such will not be
productive at this time.

6) The draft GEIS references types of mechanisms for financial
assurance of decommissioning.

PSI notes that the House of Representatives is considering the
topic (hrs 1814 and 2512), as has the Nuclear Safety Oversight
Committee (Reference: Letter, NSOC to President Reagan, dated
February 12, 1981), DOE, CAU, various industry groups, and of
coursa NRC. In Indiana, the Indiana State Senate considered a
bill (#352, which did not pass), that would have provided finan-
cial assurance via a means similar to the method described in ;

NUREG-0586 as "external sinking fund."

In the final analysis, PSI believes that the choice of financial
assurance will. become a subjective matter. The obvious considera-
tion is how much assurance is desired, weighed against the costs
of that assurance and its perceived incremental public health and;

safety impacts (with respect to some lesser assurance).

It is PSI's position that NRC regulations pertaining to financial
assurance, in addition to the existing financial assurance regu-
lations, are not apprioriate for consideration at this time. The
reasons for this includet

,

i

o Considerations involving rate structures are the domain
of State public utility commissions. This includes the
authority over how otilities may finance decommissioning
costs. The NkC should not attempt to invade this
authority.

o The costs of additional assurance must be carefully weighed
against improved public health and safety. For the most
extreme case, probably prepayment, NUREG-0584, Revision 2, [
"Assuring the Availability of Funds for Decommissioning

,

Nuclear Facilities," estimate a present value cost of I

about $283M (1979 dollars), using certain assumptions.
This $283M present value cost of the prepayment option
contrasts to an actual deco ==issioning cost of less than
$50M (today's dollars); the difference between the two
represents the cost of the additional assurance. Less ;

extreme financial assurance methods will accordingly have |

lower associated costs. '

r

o In assessing costs. it should be understood that the addi-
tional cost of assurance does not represent an additional ;

i.
product, i.e., it would represent a decline in the industry's !

I overall productivity without significant health and safety '

!

-3-
;
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1

benefits and therefore an increase in inflation (rate-
payers would presumably have to pay more for the same
amount of electricity without adequate accompanying
benefits.

Perhaps the point made in the preceeding item is the most
important. The actual cost of the decommissioning effort will
be unchanged, regardless of the degree of assurance or who pays
for it. At this time, with inflation running at record levels
and a new administration's commitment to reduce it, additional
regulations of the type contemplated do not provide enough benefit
to the public's health and safety to be warranted.

-4-
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ATTACHMENT II

CONCLUSIONS OF NUREJ-0586 THAT PSI AGREES WITH

1) "In any given year the quantity of (radioactive vaste) generated by
decommissioning will be considerably less than that generated by
op'tating nuclear l'acilities." p. C 8

2) "A reactor can be decontaminated with reasonable occupational radiation
exposure and with virtually no public radiation exposure." p. 0-9

3) While the Elk River reactor "was quite small compared to present-day I

power reactors, its decommissioning served to demonstrate a reactor |
'

I can be decontaminated safely with little occupational or public risk."
p. 0-13

4) "Decommissioning of nuclear facilities is not an imminent health and
safety prcblem." pp. 0-39 and 15-2

L

5) "The major adverse environmental mpact of decomissioning is the
commitment of small amounts of land for waste burial in exchange
for reuse of the facility for other nuclear or non-nuclear
purposes." p. 0-39

s

6) "The primary objective of the NRC with respect to decommissioning is
to protect public health and safety." p. 0-40

i

|

r
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ATTACHMENT III

PSI SPECIFIC COMMENTS ON NUREC-0586

To avoid redundancy, this attachment does not discuss any comments that do
not offer additional information over Attachment I.

1) p. iv, "SCOPE OF THE EIS"

The draft CEIS "does not address the considerations involved in
extending the life of a nuclear facility," and indicates this "is
outside of the scope of this EIS." However, the NUREG additionally
states on p. 0-4 (and again on p. 2-5) that "Conversion to a new
or modified use is also considered," and "if the intended new use
involved radioactive material and, thus was under NRC licensing
authority, an application for the new use would be reviewed as
amendments to the existing license under appropriate existing
regulations. If the intended new use does not involve radioactive

_'

material, i.e., unrestricted public access, and does not come under
NRC licensing authority, then such application for a new uss would
be reviewed as a request for decommissioning and termination of
license."

In the realistic case it is expected that extension of the facility
use, either for nuclear or non-nucicar means, will occur for many
cases. This is particularly true when considering thatt

o Ultimate decommissioning cannot occur until consoercial
high level waste repositories exist.

;

| o over 50% of this country's nuclear generation station
j sites are 2, 3, or 4 unit sites. (It is generally agreed

that the presence of other operating reactors at a site
is one factor favoring the SAFSTOR option.)

PSI also notes that another version of SAFSTOR exists, where a non-
nuclear use of the facility might be desirable. Presumably the high-1

!level wastes would be removed (though not necessarily offsite) and
l decontamination would have taken place. An obvious example might
1 be the use of the containment building as a "cold" high bay, or as

a maintenance shop area. Stabilization of potential contamination
may be needed, along with dosimetry, air sampling equipment, etc.,
along with an appropriate NRC license since radiation levels may
not be low enough for unrestricted use. Of course, this would not
be a "public access" facility. j

DOE has several examples of this option at various research and
development laboratories. PSI believes that the final CEIS should
be edited to reflect this as a SAFSTOR option. If regulations are

B-16 9
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promulgated dealing with decommissioning options this case
should be included as it is quite likely.

2) p. v, "REGULATORY OBJECTIVE"

This section states, "Present regulatory requirements and guidance
are not specific enough in many critical areas to ensure that
potential problems are properly considered." As we indicate in
our general comments we disagree. No r.ew NRC regulations dealing
with decommissioning are needed at this time.

The section also states that "it is clear that decommissioning can
be accomplished safely and at modest cost shortly after cessation
of facility operation and it is considered reasonable that decom-
missioning should be completed at this time." If decommissioning
bere does not refer to a particular decommissioning alternative,
the statement is true. However if ultimate decommissioning (i.e..
removal of virtually all radioactive ma',erial from the site is
implied, then other factors as referenced elsewhere in the NUREG
may suggest the SAFSTOR or ENTOMB alternative). Again the high-
level waste repository situation may completely remove some
options.

The section states, "Delay in the completion of decommissioning
would be primarily for reasons of health and safety considerations,
since it is recognized that with delay there may be reduction in
occupational dose and radioactive vaste volums for some facility
types due to radioactive decay." Again, if ultimato decommission-
ing is implied here. PSI points out that the differences in public
health and safety impacts from one decommissioning alternative to
another, as presented in the NUREG, are not that great. At some
point costs os decommissioning (including alternate uses of the
facility if it is not fully decommissioned) should be considered.
Again, the Federal government apparently subscribes to this
practice, as DOE facilitiea have been converted to other uses
without full decommissioning.

3) p. vii, "PRELIMINARY CONCI.USIONS ON DECOMMISSIONING IMPACTS"

This section states thst. "making the facility available for
unrestricted use......also releases valuable industrial land that
can be reused with great benefit." This is an assumption that
may not be correct, depending upon regional considerations. PSI
additionally notes that utilities should continue to be able to
"reuse" the land without necessaril.' making it "available for
unrestricted use." Also there is no requirement that the land
be turned over to the public, at any time after cessation of
reactor operation.

-2-
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4) p. vii, "INCORPORATION OF EIS CONCLUSIONS IN REGULATIONS"

The NUREG states, "It is recommended that specific implementation
of regulatory activities be performed by rulemaking to existing
regulations (i.e., 10 CFR Parts 30, 40, 50, 51, 70 and 72) rather
than a separate regulation solely coverning decommissioning." If
decormissioning regulatory activities do occur, PSI believes a
separate regulation would be more effective and batter understood.

5) p. 0-2, Section 0.1.1.1, "NEPA RCQUIREMENTS"
1

This section states, "The National Environmental Policy Act
(42 U.S.C. 4321 et seq.) requires that all agencies of the Federal
Gove rnment include in every recommendation or report on proposals
for legislation and other major Federal actions significantly
af fecting the quality of the human environment, a detailed
statement by the responsible of ficial on various particulars
describing analysis of environmental impacts for the proposed
activity." This has not been adequately done. The discussion

; of the environmental impacts of the recommended regulations should
include discussion of the impacts which would occur if the new
regulations are not provided.

6) p. 0-7, Section 0.2.5.3, "1MPLEMENTATION OF OBJECTIVES"

The NUREG states that, "dacontamination costs of a facility are
essentially independent of the level to which it must be decon-
taminated as long as that level is in the range of 1 to 25 area /
year to an exposed individual." Although this may generally be
true if "decommissioning" is intended here, rather than "decon-
tamination"* it is not necessarily the case. However if
"decontamination" is actually intended here, PSI disagrees. The
historical experience is that as one decontaminates to lower and
lower levels, the costs per increment go higher and higher.s

,

7) p. 0-10, Section 0.4.3.1, "DECON"

This section compares the cost and schedule of the DECON option
for a PWR to the cost and schedule for building same. The
comparison is inappropriate. A valid comparison is the costs /
schedules /public and worker health and safety for DECOS versus
SAFSTOR versus ENTOMB.

)
1

| * In deco = mission;ng, the larger portion of the costs will probably relate
to the removal and disposal of highly radioactive equipment, therefore
the activities inte:.ded to further reduce radiation levels may seem

|
small compared to the overall cost.

:
'

-3- |
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8) p. 2-8, Section 2.4.3, "SAFSTOR"
4

I The second paragraph on this page states, with regard to SAFSTORt
"It is not intended that the facilities will ever be reactivated."
As was discussed in comment 2) of this attachment, an additional

S/.FSTOR option where the f acilities may be given a somewhat
i different use (though some equipment migbc retain the same
i functions) should be included.

9) p. 2-12, Section 2. ",. 3, "IMPLDENTATION 01 OBJECTIVES">

The NUREG states that, "for the PWR case.....a residual radioactivity
level corresponding to 5 arem/ year or less would be justifiable on
the basis of survey costs." This is based on the estimated costs of
$250,000 and $225,000, respective 1';. lor 5 ares / year and 25 ares /
year survey ef forts. The decontamination cont differences in going
from 25 to 5 arem/ year dose rates should also be considered in
establishing acceptable residual radioactivity levels. This, in
part, is why PSI supports the ALARA concept in determining unrestricted
releare lovels.

4
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COMMENTS ON NUREG 0586

Page

111 The statement that "more specific and detailed regulatory

guidance" is needed is more of an assumption than a sup-

ported conclusion and thus colors the entire report.

iv The description of decommissioning as an activity that re-

sults in "unrestricted use of the facility and site" is

inaccurate since some forms of decommissioning do not.

v There are few similarities between financial assurance

issues for accident and routine decommissioning.

Since it appears that an undecommissioned retired plant
,

poses fewer problems of the type described than an cper-

ating one the urgency for decommissioning concluded here
i appears to be totally unfounded. While an owners economic

decision may dictate prompt decommissioning, impacts of

delayed decommissioning on areas within the governments

responsibility appear to be insignificant.

v & vi Seeking a "high degree of assurance" is inconsistent with

the Atomic Energy Act as interpreted by the Courts and by

the Commission themselves. The adopted standard is one of

"reasonable assurance". Since the annual costs of routine

;

B-174
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| decomissioning of the immediate dismantlement type are on

the same order of magnitude as other contingency costs cur-

rently incurred by owners of nuclear power plants, e.g.

stonn damage, and since there are really no good reasons
I
' not to slow the decommissiorong down to further lower the

annual cost if necessary, internal reserves do provide rea-

sonable assurance. Because it does. NRC has no authority

to encroach upon state and FERC jurisdiction over economic

matters by eliminating internal reserve funding.

vi Any plans required for submittal as part of an application

to operate or construct a facility should be limited in

scope to that required to show that the applicant possesses

or has reasonable assurance of obtaining the funds necessary

to pay the costs or pemanently shutting the facility down

and maintaining it in a safe position. This completely

satisfies the NRC's responsibilities under the Atomic Energy

Act until such tin:a as the decommissioning begins. At that

time, compliance with the requirements for receipt of a

Type A specific license of broad scope for byproduct mater-

tal is sufficient to satisfy the NRC's responsibilities

under the Atomic Energy Act. Accordingly, currently prom-'

ulgated regulations under 10CFR 50.33(f). 10CFR 50.82, and

10CFR 33 are quite adequate, in addition, since the health

and sa.ety of the public necessarily includes economic im-

pact on the public, the de-emphasis of economics is inconsis-
1
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:

'

Page
,

tent with the NRC's responsibilities under the Atomic Energy
,

Act.

vi The residual radioactivity discussions fail to address release

criteria for recycled materials. Work done in this area on a
' cost-benefit basis indicates the acceptability of release levels

considerably higher than the 10 mrcm/yr limit given here. !,

i

vii To the extent that the above coments take exceptions to the
,

i recomendations in the overview, exception is taken to the
,

1 |

| conclusion that those recomendations should be incorporated ;

;

} into existing regulations. It is submitted that no modifi- !
0 !
j cation of existing regulations is necessary for the NRC to

adequately fulfill their responsibilities in this area under
l

-

' tne Atomic Energy Act and that, therefore, such modifications
|

'. would constitute over-regulation. |

'
i

| 0-1 There are few similarities between financial assurance issues !
i i

) for accident and routine decomissioning. |
, t

i

0-2 The purpose of decomissioning should be changed to eliminate

I references to unrestricted use and instead concentrate on
;

reasonable assurance of the public health and safety which,

can be accomplished without being atle to release the facility |,

|for unrestricted use. The stated purpose is an erroneous and,

j unsubstantiated conclusion regarding decomissioning alterna -
' tives that colors the entire report. ,

i I
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Page ;
:

0-4 Regarding section 0.2.3 see previous coment on page 0-2. |
The first sentence of section 0.2.4 is much more appropri-

ate. |

The stated intent to end nomenclature confusion is ad-
'

!

mirable but unsuccessful. The nomenclature of Regulatory |

Guide 1.86 has been used with good consistency and little i

! confusion for several years and introduction of new nomen-
i

! clature into a technology with relatively stable nomencla-

ture would seem counter-productive to the stated intent. [
i

:

! The exclusion of conversion from the discussion seems to i

: I

j preclude conversion to a low level disposal site which ;
: r

] would elirainate transportation hazards and could result in

]
equally as adequate disposal as offsite disposal. This ;

{ appears to be a glaring deficiency.
,,

1 t

1 !

0-6 Regarding section 0.2.5 see previous comment on page 0-2. |;

; i

The statement that existing regulations are not specific j
1, enough is unsubstantiated. Even section 2.5.1 citims no i

,

4 ;

| deficiencies of specificity. !

:

0-7 This discussion and that in section 2.5 seem to confirm

! the adequacy of existing regulatory guidance in the area
1 I

of residual radioactivity levels.
,

i

!

j 0-8 See previous comments on pages v & vi. In addition, there

has been no showing that a delay in perfonning a routine i
< >

! !

1 8-177 |
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Page !
!

decommissioning could result in a health and safety problem, .

!

(in fact it probably could not). The necessity of assurance

] of timely availability of funds is therefore unsubstantiated. I

j The inappropriate objective of release for unrestricted ac- I
'

4 cess has previously been comented on.
'

1

j Since State utility comissions and FERC have statutory man-
|

I dates to see that the regulated utility remains economically

healthy, the only addition needed to current regulations, if

j any, is the need for a certification by the State Regulatory
i

,

j Comission (and/or FERC) that the applicant for a license is a
;

I

regulated utility pursuant to State (and/or Federal) law. Per (d

.
i

{ previous coments the existing regulations provide adequate {
i reasonable assurance that funds will actually be available when Ia

:

needed. Since delays in routine decomissioning have not been |
3 ;

j shown to be hannful the necessity for enforcement procedures '

) or direct addressing of premature plant retirement are unnec- f
} !
g essary.

I

i

j Although decomissioning costs may be minor on a percentage

! basis, the numbers are large on an absolute basis (and sub-

ject to continuing inflation) and the difference in the cost
't

] of various funding methods can be substantial. The state-

i ment that the impact of a mandated funding mechanism will be
i

minor is either naive or purposely misleading. In any event,

these costs are very large when compared to any health and
:

j safety benefits of one funding mechanism over another except,

perhaps, for the case of a plant owner and operator who is.

] not a regulated utility.
!
'l

S
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Page ;

i

The comparison of decomissioning waste to operating wastes |
!

generated in the industry in a given year makes an inapprop-

riate assumption of only one plant decomissioning at a time. '

Several plants decomissioning simultaneously nationwide (a :

very real possibility) could cause decomissioning waste j
volumes to approach, or even exceed operating wastes volumes !

in a given year. |
!

!

0-9 The tertiary loop may not go to cooling towers. It may be a j

once-through system. {
!
i

0-10 The PNL numbers cited here don't agree with the PNL report ;

HUREG/CR-0130. A non-exhaustive list of examples is provided

below.

NUREG-0586 NUREG/CR-0130 ;

I

DECON cost $ 33.3 million 5 33.7 million
,

r

DECON occupational dose 1083 man-rem 1223 man-rom j
SAFSTOR cost (30 yr. delay) 42.8 million 41.4 million

SAFSTOR cost (100 yr. delay) 41.8 million 40.6 million ;

|SAFSTOR occupational delay 317 man-rem 450 man-rem
(30yr, delay) ;

i

ENTOMB dose transportation worker *20/25 man-rem 16/21 i

!

!
Such discrepancies (and there are more) raise doubts about the

veracity of NUREG-0586.

* Table 4.3.2 says this is adjusted for radioactive delay.

Table 4.3.2 reference (e) says it is not. |
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Page

0-11 A major potential advantage of ETOMB is ignored. If the wastes
I

from decommissioning have to be disposed of anyway, disposal

in containment may be even more protective of the public health
,

and safety than disposal in a conventional low-level waste

burial ground and also eliminates transportation doses and
:

hazards. Permanent entombment could be found preferrable to

permanent burial following transport. This appears to not have |

been addressed.

0-12 The discussion in 0.4.5 neglects the issue in the comment on .!
!

page 0-11 and concentrates primarily on the unsubstantiated
,

significance of delays in release for unrestricted use. There

| really is no apparent reason to select a single acceptable or
I even preferrable alternative among those presented. Different

alternatives may be preferrable at different times and places

or under different circumstances. !
r

| '

0-33 Page 0-10 says 1083 man-rem. This page says 1183 man-ren and

NUREG/CR-0130 says 1404 and 1223 man-rem. All of these numbers
il are supposedly based on the same assumption and from the same

!

| source. Such discrepancies do not lend to placing ones con-

fidence in NUREG-0586.

0-34 The health and safety advantage of maintaining a shallow land

burial for several hundred years over maintaining entombed

facilities for several hundred years is not apparent. If the.

conclusions drawn here are based on the assumption of such an

advantage, the conclusions are unsubstantiated.

i 7 B-180
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0-35 The 40 year reactor operating lifetime is normally based on

license lifetime and should, therefore, be counted from con-

struction pennit date, not beginning of operation. The

first reactor would, therefore, complete DECON by the end of
' the 44th year and so on.
!

0-38 See comments on pages y and 0-6.

.

0-39 Conclusion 2 regarding the health and safety significance of '

pre-commissioning planning for decommissioning is unsubstanti- ;

ated.

! See comment or 'iages 0-2, 0-11 and 0-12.

0-40 Regarding 0.15.1.1.2 see comments on page 0-12.
,

!

Regarding 0.15.1.2 see comments on page vi. |

0-40 & Regarding 0.15.1.3 see comments on pages v, y & vi, 0-2 and

0-41 0-6.
I

i
'

0-42 See comaents on page vi.
5

0-44 & See comments on page 0-10. Why are these numbers different

] 0-45 from those in the PNL reports?

,

8
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GENERAL

1. Several unsubstantiated biases obviously underlie and form a

foundation from which NUREG-0586 is built. As a result the

report is colored to favor conclusions drawn from these biases.

The major biases are sumnarized below.

1. Assumption that delayed decommissioning presents potential

health and safety problems. This is mentioned several times
;

| but no such potential problems are described.

.

2. Assumption that existing regulations are inadequate. Lack of

specificity is cited but no examples of such lack of specificity'

; are described nor are the advantages of increased specificity
|
' enumerated or described. They are assumed to be there. Could

the assumption be based on the philosophy that more regulation

is better?

3. Assumption that the costs of routine decomissioning in a given

I tisie period are extraordinary in their level of financial impact.

Not only is the financia's health of a utility protected by stat-

utorial nandate but costs of similar magnitude are incurred fre-

quently, of ten without warning by utilities. To say that such

costs are trivial would be irresponsible but to say that they

could cause i utility to 90 under would be naive, especially
4

considering ;he fact that they are known about in advance and
'

can be delayed with no detriraent except to cost.

9
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4. Assumption that entombment is unacceptable. This was a conclu-
'

| sion reached in the first PNL report on PWR's. One of the rea-
!

sons that the addenium to that report was required was because

such a conclusion was inadequate. The reason for disposing of

wastes, that must be disposed of somewhere, at another location,

t

j besides the reactor site is not obvious and any institutional

issues regarding long terin continued surveillance and mainten-

ance applies to any location chosen for disposal. No health and

safety benefits of packaging wastes, transporting them to another

location and disposing of them instead of disposing of them in

place has been demonstrated. In NUREG-0586, every opportunity to

note entombment's unacceptability and ignore its potential seems

to be taken. A good exceple is the first paragraph of section

4.4. It appears from the tone of the report that an attempt to

defend the original position on entombment taken in NUREG/CR-0130

is being made.

5. Assumption that it is desirable to select a preferred decomis-

sioning method.

6. Assumption that there is something useful that NRC can do with

decomissioning plans submitted 40 years (or more) before decom-

missioning takes place. This is especially ludicrous for plants

already licensed since the e*Cuse that decomissioning may

be optimized by proper plant design doesn't even exist for

those plants. Speculation on technology and methods that will

exist in 40 years is inappropriate use of resources.

10

B-183
|
|



____ __ ___

7. Assumption that decornissioning following a major accident should

be provided for in the same manner as routine decommissioning.

The costs are totally different, the urgency can be quite differ-

ent (if clean up operations are included as part of decommission- I
l

ing) and as a result financial considerations are quite different. |
"

They are also quite unpredictable and practically handled only on

an Ad Hoc basis. |

8. Assumption that timely decomnissioning requires a higher degree of
;

assurance than reactor safety. The Atomic Energy Act says reason-<

able assurance. NUREG-0586 say: high degree of assurance for timely

decommis sioning. t

9. Assumption that a reasonable assurance of public health and safety
;

'

is the same as release for unrestricted use..

l
These assumptions are those on which the report appears to be

j built and they pervade it. None of them are substantiated in

; the report. For most of them, there is not even an atteept made

at substantiation. ,

i

;

!!. The absence of material dealing with HTGR's is conspicuous. Nu-

clear energy centers have not even been built but they are ad-

dressed. There happens to be an HTGR in commerical operation in
a

this country now.

11
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WILLI AM P. CLEMENTS, JR. $

covanNoa April 21, 1981 2 -
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- - '
Omee et me sec.

1 g a ser. /pDecommissioning Program Manager
Division of Engincoring Standards N 'eOf fice of Standards Development g
Washington, D. C. 20555

Dear Sirs t

The Draf t Generic Environmental Impact Statement pertaining to de-
commissioning of nuclear facilities, prepared by the U. S. Nuclear
Regulatory Com=ission has been reviewed by the Budget and Planning
Office and interested state agencies. Copies of the review consents
are enclosed for your information and use. The State Environmental
Impact Statement Identifier Number assigned to the project is 1-02-
50-023.

The Budget and Planning Office appreciates the opportunity to review
this project. If we can be of any further assistance during the en-
vironmental review process, please do not hesitate to call.

'Sincerel
J
| 1

!!
'

*
1

! F. R. Spids, Manager
General Government Section
Budget and Planning Office

i eps

Enclosures Coe=ents by Texas Parks and Wildlife Department
; Railroad Commission of Texas !

Coastal and Marine Council
Texas Department of Water Resources !

I

|
!

-

|

e
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APR 8 ISM
i

I April 7, 1981

! I

Mr. Paul T. Wrotenbery, Director
Governor's Budget and Planning Office'
Attention: General Government Section

i P. O. Box 13561 Capitol Station
Austin, Texas 78711 '

I Re: Draft Generic Environmental Impact Statement:
: Decomissioning of Nuclear Facilities

(EIS No. 1-02-50-023)

i Dear Mr. Wrotenbery:

!This agency has reviewed the above-referenced document and has no
coments to offer.

1

1 appreciate the opportunity to review this document.

5 ?cerely,
)

.

harl)esb. Tr vis
Executive Director

| COT:RWS:gy

:
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i OFFICE OF THE GOVERNOR ggiO{ '

hl QiLLIAM P CLEMENT 3.JR.
GoviaNOR March 16, 1981 !

TRANSHITT/.L MTJ10R ANDUM !

!
'

101 Review Participants DATE C0mlENTS DUE TO
Bl!DCET AND PLANNINC OTTICE: 4/20/81 j

* ,

(
.

; ,, Aeronautics Cor. mission _ industrial Cummission [
1 K Air Control Poard ,X Parks and Wildlife Department !

| Animal Health Commiw81on ublic Utilitius Cosaission I
~

i ,11ureau of Economic Ceology _ Railroad Comission |
! f Coastal and K2rine Council _ foil and Water Conservation Board |
) Departaent of Agriculture _ lexas Energy and Natural Resources'

t

X Department of Health Advisory Council f-

I _ Department of Highways and Pu? lic _ Covernor's Of fice of Regional ;

) Transportation Development I

! X Department of Water Resourceh [__
d Texas Forest Service i

-~

s Gene ral 1.and Of fice J
#

Historical Commission !

.I t

. .. . . . . ---

; $ Draft EIS C Other EIS Number 1-02-50-023 :

Project Title Draft Generic Environmental Impact S t a t et..en t

!2

} Decomissioning of Nuclear Facilities f
4 l

| Originating Agency U.S. Nucle r Regulatory Comission '

I

j Purauant to the National Environmental Policy Act of 1969, Of fice of Management and j
i Budget circular A-95, and the Texas Poltri for the Cnvironment (1975), the Covernor's i

)
Rudget and Planning Of fice is responsible for securing the comments and views of local
and State agencies during the environmental impact statement review process.,

!

l Enclosed for voar roview and coment is a copy uf the above cited document. This
j Office mulicita your cumments and asks ti..it they be returned on or before the,above ;

I duo date. You e.ay find the quitstions, listed on the reverse side, useful in formulating [

j your cotsents.

For questions on this project, contact Ward Coe.slins at (512) 475 6021 ,

i

Please address your agency's formal comments to: Mr. Paul T. Wrotenbery, Director !
Governor's Bud:et and Planning Office i

Attentiont General Government Section |
j P.O. Box 12428 |

Austin, Texas 78711 (
<

i
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f
'

i

i
1 Suggested Questions to be Considered by Reviewing Agencient

j'
,

1 1. Does the proposed project impact upon and is it consistent with the plans, programs
] and statutory responsibilities of your agency?
1

3. What additional specific ef fects should be assessed? !
!

! 3. What additional alternatives should be consideredt jr

l 6. What better or more appropriate meas nes and standards should be used to evaluate !

,

'

environnertal effects? !
t

,

1

5. What additional control measures should be applied to reduce adverse environmental !

effects or to avoid or ministine the irreversible or irretrievable commitment of I
i resources?

h 6. How serious would the eavironmental damage f rom this project be using the best
j alterna tive and cont rol measures ? t

i

j 7. What specific issues require further discussion or resolution? ;
,

8. Does your agency concur with the implementation of this project? f
I

t

,

I As a part of the environmental impact statement review process the Budget and
) planning Of fice forwards to the originating agency all substantive consents which

|

1

1 ore form 4lly subetitted. If. after analyzing this document you conclude that ;j substantive comments are unnecessary, you eny wish to so indicate by checking the
j box bwlow anJ forvarding the form to this of fice. This type of response vill indicate

,.

'

{ receipt of this document by your agency and that no formal reeponse vill be prepared.
|

h No Comment. t
.

g me 'and tTeof6egingofficial |'

. Moffatturray
. Engineer
! April 3. 1981

Railroad Comission of T nna (011 and can DivisionL
| Agency

1

I

l

I

i

)
i
;

i

}
;

i
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OFFICE OF THE GOVERNOR NAR 25 gg|
' WILLI AM P. CLEMENTS. JR.

GOvi!RNOR March 16, 1981

gU get/Planmng.TRANSMITTAL MEMORANDUM

TO: Review Participants DATE COMMENTS DUE TO
BilDCET AND PLANNING OFFICE: 4/20/81

_

1

,, Aeronautics Cersission _ industrial Commission
'

X Air Cont ro*. Board J Parks and Wildlife Department
ir al Health Commie.81un _ Public Utilitics Commission

_ ureau of Economic Geology J Railroad Commission
' Coastal and Marine Council F. oil and Water Conservation Board

~

Department of .igriculture _ Texas Energy and N' . ural Resources
X Department of Health Advisory Council
_ Department of Highways and Public _ Governor's Of fice of Regional

Transportation Development
X Department of Water Resources
_ Texa s Fo re s t Service

_

_ _

X General Land Of fice
__

, Historical Commission
,

J

---
; r . _ _ . . ~ _ _ .

$j Draft EIS C Other EIS Number 1-02-50-023

Project Title Draft Generic Environmental Impact St a t ercent :
,

Decommissioning of Nuclear Facilities

Originatir.g Agency U.S. Nuclear Regulatory Commission

Pursuant to the National Environmental Policy Act of 1969, Of fice of Managernent and
hudget circular A-95, and the Texas Poliev for the Environment (1975), the Governor's'

Budget and Planning Of fice is responsible for securing the comments and views of local
and State agencies during the environmental impact statement review process.

Enclosed for voar review and comment is a copy of the above cited document. This
ofrice solicits four commenta and asks that they be returned on or before the above
duc date. You may find the questions, listed on the reverse side, useful in formulating
your com::ents.

.

For questions on this project, contact Ward Goessling at (512) 475 6021 ,

.

Please address your agency's formal cocaents to: Mr. Paul T. Wrotenbery, Director
Governor's Budget and Planning Office'

Attention: .C,eneral Government Section
P.O. Box 12428

i Austin, Texas 78711
,

1
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Suggested Questions to be Considered by Reviewing ARencies:

1. Does the proposed project impact upon and is it consistent with the plans, programs
and statutory responsibilities of your agency?

2. What additional specific effects should be assessed?

3. What additional alternatives should be considered?

-4 What better or more appropriate measures and standards should be used to evaluate
environmental ef f ects ? |

!5. What additional control measures should be applied to reduce adverse environmental
effects or to avoid or minimize the irreversible or irretrievable commitment of
resources?

6. How serious would the environmental damage from this project be, using the best
alternative and control measures?

7. What specific issues require further discussion or resolution?

8. Does your agency concur with the implementation of this project?

i

As a part of the environtantal impact statement review process, the Budget and
Planning Of fice forwards to the originating agency all substantive comments which
are formally submitted. If, af ter analyzing this document, you conclude that
substantive comments are unnecessary, you may wish to so indicate by checking the i
box below anJ forwarding the form to this of fice. This type of response will indicate

,

'

receipt of this documer.t by your agency and that no formal response will be prepared. |
|
!

| No Comment. Charles Branton. Executive Director
'

Name and Title of Reviewing Official

i

Texas Coastal and Marine Council |
Agency |

|

1

|

L
1
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TEXAS DEPARTMENT W WNI ER RESOURCES
1700 N. Conpess Avenue

Austin. Texas

. S *i,* * L*/.

TEXAS WATER DEVELOPMENT BOARD / 3k TEXAS WATER COMM!sSION
Louis A. Beecher Jr., Chairman U 'b) Felix Mcdonald.Churman
John H. Garrett. Vice Chairman )* l ey B. Hardeman1 [., .

| George W. McCleske. j A. Canoll*d **

Glen E. Roney Harvey Davis
A'. O. Bankston b"unw Dirutar

Lonnie A. "Bo" Pilgrim April 2, 1981 K$ N N.

Budp@3U
l Mr. Paul T. Wrotenbery, Director

Governor's Budget and Planning Office
P.O. Box 13561, Capitol Station
Austin, Texas 78711

Dear Mr. Wrotenbery:

Re: U. S. Nuclear Regulatory Comission Office of Standards Development
(USNRC-0SD)--Draft Generic Environmental Impact Statement (EIS) on
Decomissioning of Nuclear Facilities (NUREG-0586). January 1981.
(State of Texas File Reference: EIS-1-02-50-023.)

In response to your March 16 memorandum, the Texas Department of Water Resources
(TDWR) staff has reviewed the referenced draft rmrt, prepared by USNRC-OSD,
pursuant to their statutory responsibility to ( ''op new policies and regula-
tions relative to the delicensing and decomiss v ng of commercial nuclear
facilities at the end of their planned useful life. The categories of nuclear
facilities considered in this report are: (1) pressurized water reactors; (2)
boiling water reactors; (3) fuel reprocessing plants; (4) small mixed-oxide
fuel fabrication plants; (5) uranium hexafluoride conversion plants; (6) uranium
fuel fabr4ation plants; (7) multiple-reactor power stations; and (8) non-fuel-
cycle materials facilities (e.g., radiopharmaceutical or industrial radio-
isotope supplies facilities; various radioisotope research laboratories; and,
rare-metal-ore processing plants where uranium avid thorium are concentrated in
the tailings). Excluded from detailed generic decorc;nissioning consideration in

! this report, and to be covered by separate USNRC-0SD rulemaking actions are:
(1) uranium mill and mill tailings; (2) shallow land low-level waste burial;
and (3) deep geologic high-level waste burial.

From the standpoint of our statutory responsibilities and interests, relative
to statewide water resources planning, development, and management, pursuant to
the Texas Water Code, we offer the following staff review comments:

1. We ;oncur in principle with USNRC-0SD's basic policy that the
basic purpose to be achieved in decommissioning the said categories'

of nuclear facilities (at the end of their planned useful lives or
when circumstances require the premature closure of the facilities
and termination of their operating licenses) is to withdraw the
facilities safely from radioactive service, and to remove or isolate
the associated sources of radioactivity effectively fromthe hunun

B-191
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Mr. Paul T. Wrotenbery, Director
Page 2
April 2, 1981

environment so that facilities and properties can be released for
unrestricted use. (Sections 0.1.4, 0.F 3, and 0.2.5. ) However, we
suggest'that mention be made in the report that a Weility end
property released for unrestricted use, includes all cooling water
impoundments and related facilities, including dams, levees, channels,
and related installations, provided that these physical water-related
elements are positively cleared as being within the authorized Federal
and State residual radioactivity levels. In addition, such facility
termination will also involve the relinquishment of permitted ap-
proprit cdd water rights, and wastewater discharge orders and permits,4

as stipulated thereia.

2. We note the basic thrust and finding of the referenced report in-
dicating that the decontamination (DECON) alternative of decomission-
ing is preferred to either the in-place safe-storage (SAFSTOR) or the
in-place entombment (ENTOMB) alternatives. While we concur generally
with this basic thrust resulting from the formulation and analysis of
the decommissioning alternatives, we do have some reservations and
concerns regarding what we perceive as three basic stated or implied
assumptions adopted in the report on which the feasibil.ity and pre-
ferability of the DECON alternative appear to depend. These assumptions
are: (a) The removal of radioactive material from the terminated nuclear
facility to the host site will not result in converting or transforming
the host si't to a facility that would endanger the regional biosphere
and resource . (b) The deep geologic disposal of high-level radioactive
components and wastes is technically, economically, and socially feasible

,

and acceptable. (Section 0.4.3.1, page 0-10.) (c) The technology for
the safe and economical decommissioning of nuclear facilities has al-
ready been developed. (Section 15.0, pages 15-1 and 15-2.)

The first assumption appears to be a reasonable goal. However, we
find a trcublesome incompleteness in the report regarding the second
and third assumptions. In addition, we have difficulty reconciling these

; assumptions with our findings in the review of relatea reports relative
to the possible use of salt domes in Texas for high-level storage. -

Specifically, we first note the following statement in section 2.7
page 2-19, indicating that:

"There are no deep geologic disposal facilities for spent
fuel, high-level wastes, or highly activated components.
Commercial spent fuel is accumulating in . reactor spent fuel
storage pools.... Pending implementation of the IRG (Inter-4

agency Review Group) report recomendations, and construction
of permanent high-leval waste and TRU (transuranic) waste
disposal facilities, interim storage may have to be constructed.
Independent spent fuel storage installations would be one way

'

of storing spent fuel from reactors on an interim basis. These
facilities consist'primarily of large water-filled pools similar
to reactor spent fuel storage pools. . . . Interim storage of
_ low-level waste may also be required in case of large volumes
of material... or in case permanent facilities are unavc'l-

B-192
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Mr. Paul T. Wrotenbery, Director
Page 3
April 2, 1981

a bl e. . . " (Underlining added for emphasis; see also, section
0.2.7, page 0-8.)

The referenced report does not explain how, where, or by whom even
the interim storage for the high-level or the low-level wastes will
be provided. Based on our review of relevant reports over the past
few years, we find that the actual technology for the safe disposal
of high-level radioactive wastes has not yet been demonstrated, and
a satisfactory site has not yet been determined. The reports indi-
cate that the United States program for high-level waste management
has significant gaps and inconsistencies. The areas of greatest
concern include: the adequacy of the scientific data base for
geologic disposal; programs for the disposal of spent fuel rods;
interagency coordination; the uncertainties in USNRC-0SD regulatory
requirements for disposal of both comercial and military high-level
wastes. In addition, no governmental or commercial entity has been
able to determine with any degree of certainty the costs of dis-
posing commercial r6dioactive waste. We find a substantial variation
in scientific opinions regarding the availability of technology to
deal with radioactive waste and decommissioning nuclear facilities.
(e.g., Reference: House Report No. 95-1090--The Twenty-Third Report
by the Conmittee on Goverment Operations-Nuclear Power Cost. USP0,
Wasnington, April 26, 1978, pages 17, 24.)

Thus, it seems that the solution to the problem of permanent
storage of radioactive wastes is also the key to the decomission-
ing problem, as it continues to be a major strategic objective
in~ 1vec in virtually all other phases of the nuclear program.

3. We feel that in the generic analyses presented in section 2.6.2
(Implementation of Financial Assurance Requirements), pages 2-15
to 2-18; section 2.7 (Management of Radioactive Wastes and Interim
Storage, pages 2-18 and 2-19; and section 2.8 (Safeguards), page
2-10 greater emphasis snould be given to the matter of potential
unforeseen expenses leading to cost overruns at low-level burial
sites due to unforeseen engineering needs and management control
requirements, including: (a) water leaking into and out of burial
trenches, involving the necessity of very expensive pumping,
containment, and treatment of such waters; and (b) security systems
necessitating the installation and maintenance of increasingly
sophisticated fencing, monitoring, surveillance, inspection, and
alarm systems.

4. We concur in principle with USNRC-0SD's finding on decomission- ,

ing regulations, as presented in seciton 15.2. Specifically,
we agree that it would be more logical and reasonable to amend
existing Federal regulatior.s 10 CFR Parts 30, 40, 50, 51, 70,
and 72, rather than formulate new separate regulations on
decomissioning of facilities. Since decomissioning require-
ments are an integral consideration in nuclear facility licens-

B-193
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'Mr. Paul T. Wrotenbery, Director
Page 4
April 2, 1981

'

and operation, we agree with USNRC-0SD's findings that it would be
in the interest of simplicity, efficiency, and reduction in the.

regulatory burden to emend the pertinent parts of the cited i

existing Federal regulations. We suggest that wherever feasible, I

in each regulatory amerament, mention be made of the requirement '

to safeguard water resources.

5. Finally, we concur in principle with USNRC-0SD's proposed policy,
1 presented in section 15.1.3. pages 15-6 to 15-8, on the need |for assurances that adequate funds are available to a nuclear

|facilit" licenst a to safely and effectively safeguard a facility '

result; in its release for unrestricted use. It appears logical,
as propodad by USNRC-0SD that a financial assurance plan should be
submitted to USNRC-0SD by an applicant prior to the licensing of
a new nuclear facility. We note that USNRC-0SD would undertake-
a continuing review of the financial plan to ensure that the4

"decommissioning fund available at the time of the facility
shutdown will not differ significantly from the actual costs of

;
decommissioning." (page 15-8, second paragraph. ) j

TDWR appreciated the opportunity of reviewing the referenced draft report. Please
advise if we can be of further assistance. i

!

Sincerely yours, !
t

*

j/('Harvey Davis !

Executive Directori

. r

i
; i

'

,

i
*

I

r

i

4 >

|
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION O A

W B
usnac

-

Draft Generic Environmental ) $; JUL 101981 * [9Impact Statement on ) NUREG-0586
'Decommissioning of Nuclear ) (January 1981) wm

Facilities ) t go,eme s se. /g
) hv -

N 6

Comments of the California Energy Commission

General Comment:

Overall, the document is an excellent statement of the

problems with the present regulation of decommissioning

nuclear reactors and other nuclear fuel cycle facilities.

The recommendations presented by the NRC in the DEIS should

help greatly in relieving many present problems. We do,

however, have several comments on specific portions of the

document.

NRC Authority to Recuire Decommissioning:

|

The overview begins by stating that "[ alt the end of a

commercial nuclear facility's useful life, termination ofj

its license by the Nuclear Regulatory Commission (NRC) is a

desired objective. Such termination requires that the

facility be decom=issioned." It is unclear from this

document (and from conversations with NRC staff involved
in decommissioning) what authority the NRC has to decide

when a facility's useful life has ended and, thus, that

l' B-195
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deco =missioning must commence. Our concern is that while

the NRC appears to have authority to guide the course and

extent of decommissioning once a licensee has decided to

terminate the license, it is not clear what authority the

NRC has to require a licensee to relinquish a license for a

facility whose life has ended and on which decommissioning
should commence. We are concerned that some operators of

fuel cycle facilities, particularly reactors, might chose to

maintain their operator license status long after a facility

is no longer operating and to absorb the higher insurance

and other costs rather than request a licensing downgrade to

perhaps a "possession only" license and thus be required to
commence decommissioning. Such a decision to maintain an
operator license status long after facility shutdown would

g

obviously thwart the NRC's decommissioning regulations.

This document should therefore discuse NRC authority to
require the initiation of decommissioning and identif/ NRC
criteria under which decommissioning will be r e .; u i r e d .

Additionally, with regard to fossil fuel plant <> utilities

commonly refurbish the facilities and continue to run the

plants after their planned operating life has been exceeded.

While no nuclear reactor has operated past its planned life,

nuclear plant operators may well want to refurbish a plant
and operate it past its assumed life. Therefore, this

document should discuss NRC criteria for when it would allow
such refurbishing and which components (i.e., reactor

2.
B-196
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pressure vessel, steam generators, etc.) must be replaced
and which might be decommissioned.

| Premature Decommissioning:
'

Section 15.0, "NRC Policy Considerations," (p. 15-1) states

that "[djecommissioning also includes the possibility of a
premature closure of a facility, where it becomes necessary
to decommission the facility prior to the end of its planned

I life." The NRC is to be commended for considering this
important possibility that previous discussions of decom-

missioning have largely ignored. The DEIS (p. 15-1) does

acknowledge that decommissioning occurring as a result
of premature closure due to accidents may involve some
technical, safety, and cost considerations not yet

completely evaluated. However, the DEIS further comments

(p. 15-1) that decommissioning alternatives and timing,
planning, financial considerations, and recommended residual

radioactivity level limits would be similar for accident and
routine decommissioning. Such minimization of the factors
associated with premature decommissioning is unwarranted.

Events such as Three Mile Island and the high level waste
l storage tanks at West Valley should demonstrate that the
l

activities, methods, procedures and timing in cases of
| premature decommissioning can be quite different from what

might be called normal decommissioning. The scope of work

involved may be greatly expanded and the order in which

certain activities need take place may be altered by special
circumstances involving immediate hazards to public health.

3 B-197
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The costs can be tremendously increased due not only to a

much greater amount of work required in some such premature

situations but also from the greater immediacy that may

accompany this work. Such situations may even dictate the

mode of decommissioning.

The Battelle PNL study on costs referred to in the DEIS

would have predicted a decommissioning cost for TMI-2 of
,

approximately $40 million. The TMI owners themselves made

an estimate of $95 million to the Pennsylvania authorities

prior to the accident. It is quite clear now that both of

these estimates are inaccurate for the actual situation at

TMI. Thus, while NRC has yet to complete its special*

studies on decommissioning after premature closure, the

discussion in the present DEIS should be improved to more

correctly state the potential for large differences in costs

and procedures between normal and premature decommissioning.

We further hope that future NRC documents covering premature
,

decommissiong will acknowledge the greatly expanded problems

likely to accompany such situations.

Safe Storare for 100 Years:

While we basically concur with the NRC position on the

decommissioning requirements for reactors, we take exception

with the recommendation to permit certain other fuel cycle

facilities, such as reprocessing plants, to be placed in the
i

SAFSTOR mode of temporary storage for periods up to 100

years (p. 15-4).

4
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When considering financial assurance for reactor operators,
the NRC recognized that such assurance would be hard t'o
guarantee for times so far in the future. By the same

token, placing into a SAFSTOR mode a reprocessing facility

which will contain very significant amounts of very long-
i

lived nuclides and thus may require active surveillance for
100 years, leads to unreasonably long temporary storage.
This is especially true for those facilities where, even

after this 100 year period, radiation levels would require

further dismantlement before licensure could be terminated
and where such facilities require active rather than passive
surveillance and maintenance. Expecting any public or

private entity to provide 100 years of such service appears
to be unreasonable.

SAFSTOR periods for these facilities and others which raise

similar concerns (fuel fabrication) should therefore be
reduced to be similar to those proposed for resctors. Long

periods of SAFSTOR should be permitted where only passive

surveillance of facilities is required during SAFSTOR and no

further work will be required to reduce radiation levels
below the acceptable levels after the SAFSTOR period ends.

Financial Assurance:

We endorse the NRC objective to assure "at the time of
termination of facility operations (including premature
c10sure of the facility), that adequate funds are available
to decommission the facility resulting in its release for ,

5.
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unrestricted use." (p. 15-6.) We also endorse the NRC's

recognition that the nuclear facility licensee bears the

responsibility for completing decommissioning in a manner

which protects public health and safety, and therefore

i must provide "a high degree of assurance" that adequate

h
i

funds will be available fo r both routine and premature

decommissioning (p. 15-7).

However, while the NRC has recognized that a cinking fund

f
approach alone cannot assure adequate funds in the case or

premature closure (p. 15-7) it should also recognize that

neither can the prepayment method if the costs resulting

from premature closure exceed those originally predicted

for a "normal" decommissioning. Where premature closure

involves an accident or higher than normal levels of

facility contamination for any reason, the costs to decom-

mission such facilities may well exceed the costs originally

provided for by either a prepaid fund or a sinking fund.

The NRC should therefore require a special provision,

** nuch as insurance, to handle the extra costs of premature

closure. We support the NRC's efforts to assist in making

available such coverage for premature closure. Such a

requirement shoald be a top priority since historically,

accidents and resulting premature shutdowns have happened on

a regular basis (e.g., Fermi, Browns Ferry, THI).

6.
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Decommissioning Cost Estimates:

The document repeatedly suggests that licensees and regu-

latory bodies wishing to determine the estimated costs of

decommissioning a facility can re3y upon the Battelle PNL

reports and their subsequent sensitivity analyses to derive

a cost estimate for a particular facility under consider-

ation. We take strong issue with this position. At least

until a much better data base of decommissioning experience

is compiled, parties involved in the planning for and

financing of the decommissioning of a nuclear facility,

particularly a reactor, should obtain a detailed, site

and facility-specific estimate of costs from a qualified

engineering firm. Such estimates need net be expensive, and

are necessary since many site and facility-specific factors

can result in the costs of decommissioning a particula.c

facility varying greatly from such generic estimates as the

Battelle studies.

For instances, Mr. Jon Stouky of the N'J S Corporation

prepared detailed cost estimates for the San Onofre 1

reactor in California. He concluded that factors such as
the projected duration of decommissioning, local labor costs

and productivity, the proportion of utility vs. non-utility,

i
'

labor, project extent and complexity, and the level of

| decontamination required can vary costs by as much as 250

perc3nt for similar facilities. ("Factors Affecting Power

Reactor Decommissioning Cost for Complete Removal," ANS

meating, San Diego, June 19, 1978).

*
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The DEIS states that the sensitivity analysis performed by

Battelle PNL as an addendum to their study of PWR costs

(NUREG/CR-0130) concluded that costs are not substantially

affected by variations in their assumptions (p. 4-7).
However, this sensitivity analysis did not examine the

previously mentioned range of variables considered by Mr.

Stouky. It instead focused on reactor size and degree of

contamination. If we apply the scaling factor Battelle

derived for plant size to the San Onofre 1 reactor studied

by NUS, we find that Batte)le would predict the decommis-

sioning cost to be $16 million, whereas NUS found it to be

$63 million. Such differences require explanation.

NRC staff and contractors, in response to questions at the

| September 1978 state decommissioning workshops, acknowledged

that labor costs are site-specific and that "(g]reat care
1

must be used in applying them elsewhere" (page 253, NUREG/

CP-0003). They also admitted that cost estimates for

labor and waste disposal could vary by a factor of two.

Furthermore, Mr. Richard Smith, manager of the Battelle PNL

decommissioning studies, stated at the September 1979 state

workshop in Seattle:

Mr. Schwent: "Would you recommend in the case
where a utility had a specific plant that they are
going to consider decommissioning that they go out
and obtain an engineering estimate or at least
obtain an estimate from a firm utilizing your
methodology for their particular plant so they can
start with a number that fits their plant and
situation?"

O' B-202
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hr. Smitn: "Yes, I think so.- I think you have to;

examine the plant specifics in every case. There
are differences." (Page 162, NUREG/CP-0008.)

|

Because of the necessity of starting with the best cost

estimate possible if financial assurance is to be achieved,

we strongly urse the NRC to require licensees and regu-

lators to obtain cost estimates specific to their facilities

and locations prior to receipt of an operating license. The

NRC should also specify the criteria for preparation of the

cost estimates to ensure valid results.

Residual Radioactivity Limits:

While we concur with the need to establish definitive,

workable residual radioactivity limits for use in decom-

missioning, we have some concern with the way in which the

proposed NRC limits would function. Apparently, only

selected nuclides determined to be the "principal" or "major

dose contributors" will be monitored in determining whether

a site or facility is below the limit and thus available for

unrestricted use (p. 2-12). We are concerned that isotopes
i

l with relatively short half-lives that may pose initially

higher exposure to the public may be selected as appropriate
!

isotopes to monitor, while other nuclides with longer

half-lives that may eventually and over a longer time span

pose a greater hazard to health are ignored.

Radiation doses can be cumulative over time as well as over
multiple members of society. The NRC proposes to establish

9
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,

an annual exposure limit to an individual of 5 mrem / year.

This standard does incorporate some consideration as to the

total number of such individuals exposed annually. We

suggest that the NRC also set some limit as to total

radiation exposure over time. Such a limit might be a

cumulative dose of 500 crem per individual lifetime as
.

i

a result of any residual contamir.ation at a site. Such a {

standard would give greater cognizance to cumulative dose j

over time and to the possible cumulative doses from contam-

inating nuclides of lower immediate hazard but longer life

than the "major dose contributors" now being considered. '

Respectfully Submitted,

2

_ .-

Date: A / M -

BMILIO E. VARANINI, III |
Commissioner, California '

Energy Commission
Presiding Member of the

,

'

Nuclear Fuel Cycle"

;

i

10.
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'New York State Department ( Environmental Conservation
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Robert F. Flecke
Commissioner

| 00rJET lt0WBER
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N F8 h'66 % T# *o
- -Mr. G. Donald Calkins

Decomissioning Program Manager ( JUL i 01981 * T9
-Divsion of Engineering Standards ,,.

ome. et e,. s.e,Office of Standards Development t
Washington, D.C. 20555 g a.sm /p

% &Dear Mr. Calkins: ~

RE: NUREG-0586

The State of New York has reviewed the Nuclear Regulatory Comission's E
(NRC) "Draft Generic Environmental Impact Statement on Decomissioning of
Nuclear Facilities""(NUREG-0586) issued in January 1981. We submit the
following coments for the Nuclear Regulatory Comission's consideration.

This EIS relies very heavily on the supporting assessments which have
been or are being developed for NRC by Battelle Pacific North West Laboratory
(PNL), and frequently refers to PNL documents for in-depth analyses and
discussions of technology, safety, and costs. As a result, the statement
tends to be summary in nature, making a detailed technical review difficult.
However, we accept the conclusions and materials presented in the EIS although
we have not reviewed each supporting document in detail.

The function of the EIS would be more easily understood if the section
describing the purpose included a brief description of current regulations on
decomissioning, the reasons why the Comission is considering revising them,
and the approximate timetable for such revision. While this infortnation may be
presented in detail in the references, the significance of the EIS is not clear
fron the document itself. It should be remembered that the President's Council
on Environmental Quality regulations irrplementing NEPA states that an EIS must
be readily understandable to the general public.

Additional specific comments are attached.

Thank you for the opportunity to coment on this document. We look forward
to reviewing in the future more specific actions regarding decomissioning.

cerely,

anice Corr
Assistant Comissioner for
Energy & Regulatory Affairs

Attachment
$10512 0 6 33 B-205

_



_ _ _ _ _ _ .

C0FEENTS OF THE STATE OF NEW YORK

on the

Draft Generic Environmental Impact Statement

on Decommissioning Nuclear Facilities

(NUREG-0586)

1. TM Statement does not address decommissioning of research or test reactors.'
Unlike high-level waste repositories, low-level waste burial grounds, and
uranium mills which were explicitly excluded, no specific reason for the
exclusion of research and test reactors is given. While much of the generic
discussion would seem to apply to research and test reactors, they appear to
be excluded from the definitions of "fuel-cycle" and "non-fuel cycle"
facilities. This matter should be clarified.

,

2. Section0.2(page0-7)

c. The third paragraph on page 0-7 states in part:

"Consideration of these factors can be applied in order to
convert the radiation levels as measured by the tenninalj

radiation survey to a dose that a member of the public would
realistically be expected to be exposed to from the decomissioned

|nuclear facility." (emphasis added)
'For technical clarity, the emphasized expressions should be replaced

with "radiation and/or residual radioactivity levels"and "receive",
respectively.

b. The last paragraph on page 0-7 states: l

"However, survey costs are expected to be small in comparison to the
overall decomissioning costs, and decontamination costs of a facility
are essentially independent of the level to which it must be decontaminated
as long as that leyel is in the range of 1 to 25 mrem /yr to an exposed
individual.ll),(3)"

A similar statement is made in the last paragraph of page 2-12. A
review of the references cited revealed no discussion of the sensitivity
of the cost of decommissioning to the dose level from residual activity.

Intuitively, the costs of decontaminating to 1 mrem /yr would appear to
exceed the costs of decontaminating to 25 mrem /yr due to the greater
sensitivity required in the final survey and the additional volume 6f
waste that would be generated. While the difference in cost may be a
small increment for major facilities (e.g., power plants), it could be
a substantial increase for smaller scale ron-fuel cycle facilities.
Similarly, the survey costs may be small in comparison to the overall
decommissioning costs for major facilities, but for certain material
licensees, the survey costs may be the only costs. These matters thould
be clarified.

8-206
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3. Subsection 0.4.4 (page 0-12)

In the third paragraph on page 0-12, it is stated that certain highly
activated components of a reactor and its internals will be placed
in a deep geological disposal facility (i.e. , high-level waste
repository). It should be recognized that such material does not meet
the currently accepted definition of high-level waste and that such
components have, to date, been disposed of in low-level burial grounds.
Such waste classification is one area where specific regulatory guidance
will be required.

4. Section 0.14 (page 0-34)

The first and second paragraphs of Section 0.14 quote figures of 20,000
and 16,000 respectively, for the number of non-fuel cycle facilities.
There is no apparent reason for the discrepancy.

5. Subsection 2.5.3(page 2-14)

The first paragraph on page 2-14 refers to an exposure level of "5 pr/hr".
Although not explicitly stated, this level is presumed to be in addition
to the natural background levels since, in most cases, 5 pr/hr is below
natural background levels from cosmic and terrestrial sources. This
matter should be clarified.

6. Subsection 2.6.2 (page 2-16)

In the analysis of funding alternatives in the EIS, the staff should
investigate an inter-utility emer
of providing financial assurance.gency decomissioning fund as a meansThis fund could be held, invested,
and managed by NRC with each utility contributing annually from $500
to $1,000 per MW of nuclear capacity. Guidelines should be written,
defining what types of emergencies would qualify for use of the fund,
including the requirement that the utility receiving funds must not be
at fault in whatever emergency occurred. Requests for funds could be
reviewed by a joint utility-NRC board.

Establishment of such an emergency financial assistance program would
allow utilities to use a sinking fund to prepare for decomissioning at
the projected end of the plants' useful lives, without having to be
financially prepared for an emergency decomissioning.

7. Subsection 4.3.1 (page 4-3)

The third paragraph of Subsection 4.3.1 contains the expression "850,000
million". This appears to be an editorial error. The word "million"
.should probably be deleted.

8. Table 4.3-2 (page 4 4)

It appears that the title of Table 4.3-2 should read "Sumary of Radiation
Safety Analyses for ' Decommissioning the Reference PWR (values are in man-rem)."

B-207
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5. Sections 4.5,5.5, and 7.5 (pages 4-12, 5-10, and 7-14)

In the Comparison of Decommissioning Alternatives for the pressurized
water reactor and the boiling water reactor, the statenent is made that
the "larger occupational radiation dose" resulting from DECON
"is considered of marginal significance to health and safety." On page
7-14, a similar statement is made regarding DECON of Fuel Reprocessing
Plants. The basis for this consideration should be presented in the EIS,
so that it can be understood by the general public.

10. Subsection 7.3.1 (page 7-4)

The last sentence of the second paragraph on page 7-4 refers to "Table
5.3-2." It appears that the correct reference is Table 7.3-2.

11. Subsection 14.1.2 (page 14-3)

Subsection 14.1.2, which discusses Radiochemical and Radiopharnaceutical
Manufacturers, fails to recognize the case where isotopes are produced in
on-site reactors such as the Union Carbide Corporation facility in Tuxedo,
New York.

12. Subsection 14.3.2.1 (page 14-9)

In discussing the DECON option for sealed source and radiochemical man-
ufacturers the statement is made "all the wastes have to be placed in
packages surrounded by activated charcoal in a steel drum." While such
a method may be appropriate for transportation of highly volatile or
gaseous waste, it would not be required for all wastes. In most cases,
only solid waste would be accepted at burial facilities.

13. Glossary (pages G-1 to G-2)

It would be helpful if the chemical symbols used in the EIS were included
in the glossary.

B-203
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T.i : Citizens for Responcitie Energy prasents this comment
:r. '' e ''Dr:f t Generic Environ . ental Imp?ct Ute.tencnt

6On .ec ommissionine of 1:velee r Facilities," !WRIG-0.53 .

(1) There is an apparen' co.'iridictio.; between the
viability of the E.70..2 altern& tive conclusion and
'"at reached in the Summary cf Estimated 0;sts(Iable
0.0-2, p. 0 45). The Table yields a cost figure for
?',iR entom'anent w*ile Sec' ion 0.2.h.h(p. 0-6) states
'"ct entorbment is liCT a viable al+ernative where the.

structural interri y of a facility (FelR) cennot be ensured
for the 'alf-life of radicactive isotopes present. 2he
table skould be a. ended tc refle0+ the reality of this
re.rticulr.r alternative with ?/R's.

(?) A second cor*redicticr exists as to tine recuired
t o u se DT,0 0: alterne*ive o- a P'/R . In Section 0.2.4.2-

(9 S < ) , 350 0. ~a; ins: "un tc arpro,<inately 4 years
f:r a irree I'!.." ?ut Sec* ion 0.h.3 1(p. 0-10) rives
+5e imrressier '" * D500:. .ti'.1 require a v.inimum of 4
*eers $f*.er ces="rion of recc+or operation. That dis-
Ora-anc' 95ould be rescl"ed.

(3) Gr?nted 'wat -he bul'.. Of Tabic h.3-1 is from the
it? :i' .E./;R-0110, kave *he inpli:ntiens of the 7:7.I
ir. ident in 1979, especiall'* in re.!ard to that plant's

.

ex'.c rnal securi'y "ince t*e accident, been considered
in this able's Continuinf Care section undar SAFS.OR?

T.is group thanks the .J.anar,cr of the Decommissioning
.tro~ra. fer this oppertanity te offer additional insight
in*O t'1 L D OritiCPl are8.

Si.carely,
.
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e.d 7 s!t *ecor..issfonin:', Report
tear 17C ctsff:

I a= pleased that the !P." kas addressed the issue of deccc:issioning.
I 11ve near the shut-dott. runbold: tay **uelear ?over Plant. This plant
appears to he the pr 64 candidate for the country's first experiment
in ce=ercial reactor deco::sinntenin:;, so I resd your reper vith 3reat interest.

I as pleased that you are recc= sending : hat decor =issioning Se built into
new reseters, and advance concern % given to Fealth and saf ety and
econonics Se' era, a utilite r va'ves s ifennte. But this
is the. ain 'mah point o' t :e "I.e. Nern11. you are addressin;;t

f acili:ies that ' eve not ' men 11eenend om' not fully loo \in::
inte v'ut to fo uith *N : c ' ave. "cre. are very few reactors
that are s:fil being built. And, nene on order. The !"IS glosses
over this f ae:. It caves no concrete proposals about how to deal
vi:b plans for dece=issioning that are e.ade just prior to, or af ter
f acility stutdovn. ;

'
;

71rst,heing specific I would li're to address "returning tha site to
unrestite:ed seceas". W.is is suppose?ly % sed on "realistic" assec.ientsgwha.re eceupancy is icss ahan full time. tater inthe CIS there is sention t

of ku!.1 ding houses on for:er nucient si:es. .This is inconsistent.
!Peeple live in houses full cine. 9 ere ic no mention of spdeifies '

on hov proper shielding coald ke dene or if 1: Fas been done. As far as
I can find out, no decor =isaf one! recetor has yet been even to unrestricted

qe ?.I.1 only ta5es inte censic'eration the hu=4n species.access.
Cince 7.ast reactors, including, l'.us$oldt, are not Nilt in the siddle
et ef ties, yev rust also consi:er ot'er species (cockroaches don't count).
7.usS ol:: 1 a salt mereb '.t. ore many vild ani.a!s tate refuge. 'lhat villi

t'ese unshielded ani=als de?

it is nentioned, without explarctien, t'at deco =issicaint vii.1 Fave
a pcsittve.environnental trrae:. **di,1 as sure you are t.1Q.hng about.

lens-ter: environmen;al effee::. I euestien that :oo, but sScrt term
effects are also important. Especially for the people who live
near the facilities. There vill be employment ef fects, land effects
and econo.3k <f f ects. ''A small amount of land" v1.11 be ecucsitted for
vaste storage , but ef fects that the "scall amount of land" vill have
on surrounding ce== unities, is not nestioned.
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cractqua paso 7

It is stated on page 0-42 that cost-benefit considerations are not expected
to have a major inpact. That is contradicted in the entire argument
over planned costs and funding of decoarnissientng--sach rem v111 cos t

x amount to clean up. And the CIS talks if a certain cut off . point
implicit in A1 ARA where it is no longer cost ef f ective to clean it up
any further. This argument bothers se the most. For one, it appears that
the ratepayer or taxpayer vill pay and we deserve to have a ' clean"
environment, not one to l0ures sere than what was there before. So I'm an
idealist, but it was expected when these thingy, vere built. that the land
would be returned to the way it once was, not"35 or 10nrem more radiation.

I am happy to see concern over financial assurances. The options
are well laid out. But, I missed any specific method in which
the NRC plans to work with state FUCs on this issue. Will regulations
requiring financial .Jsurance automatically mean each state must
immediately deal with it? This needs to be spelled out.

Under policy considerations the EIS addresses the technolog;ical
capability in documenissioning. There is no mention of what we all
know to be the human error f actor. Maybe one doesn't address it in
such a report. But it does exist, has TMI #2 has shown. There
chould, be some way of dealing with it, since it is a real factor,
instead of ignoring it.

Thank you for your attention to these matters.
,

'
.

.MA
. J . A. S a se
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This final generic environmental impact statement was prepared as part of the requirement
for considering changes in regulations on decommissioning of commercial nuclear facilities,
Consideration is given to the decomissioning of pressurized water reactors, boiling water
reactors, research and test reactors, fuel reprocessing plants (FRPs) (currently, use of
FRPs in the comercial section is not being considered), small mixed oxide fuel fabricatior
plants, uranium hexafluoride conversion plants, uranium fuel fabrication plants , indepen-
dent spent fuel storage installations, and non-fuel-cycle facilities for handling
byproduct, source and special nuclear materials. Excluded here from consideration for
regulation change, are decomissioning of low-level waste burial facilities, high-level
waste repositories, and uranium mill and mill tailings piles, which are covered in
separate rulemaking activities, and decommissioning of uranium mines which are not under
NRC jurisdiction.

Recomendations are made as to regulatory decommissioning particulars including such
aspects as decomissioning alternatives, appropriate preliminary planning requirements at
the time of commissioning, final planning requirements prior to tennination of facility
operations, assurance of funding for decomissioning. and environmental review
requirements.
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