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Note to workshop participants ani observers:

The Nuclear Regulatory Commission is committed to cooperating
with the States in carrying out its regulatory authority. At
the initiation of our major effort on improving the NRC decom-
missioning posture we wanted to make sure that State views were
heard and given proper weight and consideration. Many of you
came to the September workshops with a willingness to contribute
to that decisionmaking process.

You have contributed in a substantial way to the decision process.
A revision to the reevaluation of NRC's current decommissioning
policy has been published (NUREG-0436/Rev. 1).

For your willingness to help please accept our thanks. We will
return to you for more of the same in September 1979.

Sincer ly,

| , .1-| ,-

Robert M. Bernero
Assistant Director

for Material Safety Standards
Office of Standards evelopment

!
r

Sheldon A. Sch tz (.

Assistarit Dir tor N
for Program Development

Office of State Programs
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Preface

The Nuclear Regulatory Comission (NRC) is developing a more explicit
overall policy for nuclear facility decommissioning and amending current
regulations 10 CFR, Parts 20, 40, 50, and 70. The proposed plan for
developing the new policy was presented in NUREG-0436; " Plan for Re-
evaluation of NRC Policy on Decommissioning of Nuclear Facilities," March
1978.

To provide for State comment, the NRC Offices of Standards Development
and State Programs conducted three workshops in Philadelphia, Pennsylvania;
Atlanta, Georgia; and Albuquerque, New Mexico between September 18 and
September 30, 1978. In addition to discussing the proposed Plan, sumaries
of the first two decomissioning reports, " Technology, Safety, and Costs
of Decomissioning a Reference Nuclear Fuel Reprocessing Plant" (NUREG-0278)
and " Technology, Safety, and Costs of Decomissioning a Reference Pressure
Water Reactor" (NUREG-CR-0130) were presented and relevant comments and/or

questions solicited. Attendees included representatives of State execu-
tive departments, legislative leaders, and public utility chairmen or
their representatives. Representatives from the Environmental Protection
Agency (EPA), Federal Energy Regulatory Commission (FERC), and the Nuclear
Regulatory Commission (NRC) were available to answer inquiries. A large
number of observers, predominantly from industry, were also present. Back-

ground data were provided to attending officiah prior to the workshops.

In each workshop, participants were divided into heterogeneous groups
to facilitate discussion of the presentations. A list of 14 questions was

given to each group to provide guidance for discussions. At the close of
idiscussion, group chairmen prepared a report of their group s conclusions.

These reports were then reviewed and edited by the groups at large and
the final versions were presented to the workshop by the chairmen. Pre-

pared statements were then accepted for presentation.

This report contains the workshop proceedings as edited by the NRC
and SCS Engineers, Reston, Virginia.

iii



QUESTIONS ADDRESSED BY WORKSHOP PARTICIPANTS

1. Do the States have an acceptable role in the plan?
.

2. Are the technical reports adequate in covering the right
facilities, in considering the real alternatives?

3. Should the plan be modified? How?

4. Should detailed decommissioning plans be required
prior to the issuance of license?

5. Is delay in decommissioning justified to save money? --
to reduce radiation exposure?

6. Is permanent entombment of nuclear facilities an
acceptable method of decommissioning?

7. Should decommissioning criteria extend to buildings,
structures and components which are not contaminated
with radioactive materials?

8. Can cleanup criteria be developed by the Federal
Government with State advice so that all can endorse
and follow them?

9. Is a maximum dose rate of 1 mrem /yr to any individual
after cleanup an acceptable basis for site release?
What other basis would you recommend?

10. Who should pay for decommissioning?

11. Should financial responsibility requirements be imposed
by Federal or by State authorities?

- When?

12. Should funds be set aside in advance or accumulated during
facility life to pay for decommissioning?

13. Who should hold the funds if they are accumulated?

14. How can uncertainties in cost or contingencies be
covered?

By extra money .a accrual for each facility?-

By extra money into a general fund?-

- State or Federal?
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PHILADELPHIA - Green Group - Miriam Butterworth, Chairman

Questions

1. "Do the States have an acceptable role in 'the plan'?"
Suggestion - more State officers should be contacted to urge
participation.

The group indicated that all other answers to the remaining thirteen
questions implied that the States would have an acceptable role in "the
plan" if recommendations below were followed.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

3. "Should the plan be modified? How?"
The group dealt with questions 7 and 3 together.

Suggestion - We feel that r search should be done on the further life
of these plants as opposed to automatic deconmissioning.

The majority of the group did not feel competent to evaluate the reports.
Some thought the reports were not adequate because they were not site-
specific. The group did feel, however, that the right facilities were
studied as far as reactors were concerned.

The grcup stated that other technologies (i.e., fusion, breeders) should
be studied. Also, otimr agencies (EPA, DOE, etc.) should be involved in
the technical aspects of the reports.

4. "Should detailed decommissioning plans be required prior to the

issuance of license?"

The group separated this question into two questions:
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(a) Should NRC set guidelines for decommissioning and see that
these guidelines are implemented?

The majority of the group answered "yes" with the minority stating that
the State should be the primary party responsible for development and
implementation.

(b) Should NRC demand site-specific plans for decommissioning at
the time of licensing?

The majority of the group answered "yes" for construction licensing with
a minority stating that generic plans should be utilized.

Note: After the decommissioning guidelines have been issued by NRC,
operating plants that do not yet have a site-specific decommis-
sioning plan should be required to submit a plan to the NRC for
approval within a reasonable time period.

5. "Is delay in decommissioning justified to save money? -- to
reduce radiation exposure?"

The group thought it did not have sufficient information to make a decision
based on health aspects. Furthermore, if dismantlement is preferred, it
should be accomplished within 30 years unless financial mechanisms are '
inadequate for the long term, in which case it should be done immediately.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decommissioning?"

The group did not support permanent crtombment. Further technical in-
formation on this subject is needed.

7. "Should deconinissioning criteria extend to buildings, structures
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and components which are not contaminated with radioactive materials?"

The group decided that NRC should have no responsibility in this area.

8. "Can cleanup criteria be developed by the Federal government with

State advice so that all can endorse and follow them?"

The question, as stated, was not clearly presented. However, the group did
d9f'ec CDP.t the Federal government could develop cleanup criteria with the
State participating in the decisions; but would they be worth it?

9. "Is a maximum dose rate of 1 mrem /yr to any individual after cleanup
an acceptable basis for site release? What other basis would you
recommend?"

The changing definition of the effect of a maximum dose rate of 1 mrem /yr
caused the group to question this basis. The group thought that the accept-
able basis for site release after cleanup should be related to a risk assess-
ment. Among other areas of investigation, NRC should consider thc _s /
New York study of this issue and studies made by other agencies with respect
to West Valley.

10. "Who should pay for decommissioning?"

The group supported the concept that those who benefit (the users) should
pay the cost of decommissioning. However, when decomissioning costs have
not yet been collected for a facility which has already operated for a sub-
stantial part of its useful life, it was felt by some that'it is not equit-
able to charge present or future users over the remaining life of the plant
for all of the previously uncollected portion of the costs. The Federal

government might consider picking up part of these costs under certain
circumstances.

4



11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"

The group supported the concept of the State imposing the financial
responsibility requirements under Federal guidelines. These requirements
should be imposed when all new nuclear plants are brought on line and for
all old plants prorated over the remaining life of the plant. However,
on second thought, the group expressed concern that given this decision,
there is no real requirement that any financi al plan be implemented. There-

fore further discussion is necessary on how early collection of funds for
decommissioning can be achieved.

12. "Should funds be set aside in advance or accumulated during
facility life to pay for decommissioning?"

The group decided that the safest method was to have the funds collected
in advance, although accumulation during facility life is the more practical.
A combination of the two methods may be the best alternative.

13. "Who should hold the funds if they are accumulated?"

A predominant view was that funds should be held by the State. The group

offered the following options:

e irreverable trust

e security bonds

e controller

e independent comission
e depreciation account within the utility

Note: If States do hold funds, what about interstate cases? States can't

regulate interstate commerce. This problem requires a solution;
Federal authority may be the answer.
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Further concern about treatment by IRS of collec;ed funds was
discussed by the group.

14. "How can uncertainties in cost or contingencies be covered?

- By extra money in accrual for each facility?

- By extra money into a general fund?
- State or Federal?"

In response to uncertainties in cost or contingencies, the group suggested
frequent evaluation (approximately every 5 years) of the technical decommis-
sioning plan required by NRC and a periodic reevaluation of the financial
plan performed by the responsible government entities.

The group answered "no" to parts (a) and (b) of the question, and thought
the State should have the authority under Federal guidelines.

Note: Some uncertainties could be covered by a contingency fund that
would have to be participated in more widely than by a single
utility or State.

Additional questions raised by the Group

(1) Who should handle the nonregulated nuclear areas, and in particular,
who should deal with financial responsibility? Possible considera-
tion may be given to the question in the licensing and funding of
these facilities.

(2) What if an accident closes the facility prematurely? Would insurance
compensation be applicable and sufficient to cover increased costs?
Contingency fund of some sort on a regional or Federal basis might
be possible.

(3) What if the plant is shut down after 10 years but funds for decomis-
sioning were planned to be collected for 30 years? Do future customers
pay the cost even though they get no benefits?

David Bauer, Rapporteur
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PHILADELFHIA - Yellow Group - Sherwood Davies, Chairman

Preface

In order to reply to the questions posed by the NRC plan for decommis-
sioning, a number of assumptions or restrictions were developed. The
replies to the questions deal only with nuclear power generating and repro-
cessing facilities. Further, they are directed toward plants not yet in
operation. The question was posed as to whether the decommissioning funding
and cleanup criteria should bo applicable to existing licensed facilities.
The group felt that in this case the criteria should be applied by
the States on a site-specific basis and that present considerations need to
be examined in each case.

Another major question concerned the form that the developed criteria
would take. Here we specifically request that the NRC decide whether it
is more appropriate to specify acceptable methods of decommissioning in a
regulation or a regulatory guide.

Inasmuch as the complete dismantlement of nuclear facilities is con-
tingent upon waste disposal (both high-and low-level), it was a group con-
sensus that this issue be resolved and further,it is suggested that NRC hold
similar workshops on the issue of high- and low-level waste disposal.

Questions
1. "Do the States have an acceptable role in the plan?"

The group consensus was that States do have a signifcant role in the plan
presented by NRC. It should be understood that the group did not
acquiesce nor pass upon the appropriateness of NRC's position in its con-
sideration of those matters set forth in the plan. There was a feeling
that further delineations of the legal responsibilities of Federal, State
and local agencies was needed. The conclusion was that States should have

a continuing role in development of a decommissioning clan and particular
recognition should be given to municipal and local concerns.

7
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2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

In relation to the technical reports presented, questions arose as to
whether the reported figures were realistic. The group felt that a range
of costs should be identified and the assumptions used in determining costs
should be clearly set forth, including variables associated with specific
sites. It was also pointed out that the cost of decommissioning should be
identified as a factor in the overall financial profile of the plant.

3. "Should the plan be modified? How?"

In formulation of a decommissioning plan, it was felt that NRC should act
as a coordinating body incorporating appropriate guidance from all Federal
agencies having a jurisdictional role in decomissioning.

4. "Should detailed decomissioning plans be required prior to the
issuance of license?"

It was the group's consensus that decomissioning plans be required prior
to the issuance of a license. The detailed plans should assure coverage of
costs for the various modes of decomissioning assuming best available

technology and include periodic review and update to include technological
advance.

5. "Is delay in decomissioning justified to save money? -- to reduce
radiation exposure?"

The delay in decomissioning of a facility to save money should be a consid-
eration of the appropriate State regulatory agency. Further, costs

hinge on site-specific considerations and for this reason, generic rule-making
procedures may not be applicable.

A delay in decomissioning in order to reduce radiation exposure may be
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justified providing the cost per person-rem is not disproportionate to
the acceptable norm.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decommissioning?"

Based upon present technology, the group felt that the permanent entomb-
ment of nuclear facilities is an unacceptable method of decommissioning.
Entombment is considered inferior to temporary safe storage procedure under
present technology.

7. "Should decommissioning criteria extend to buildings, structures
and components which are not contaminated with radioactive materials?"

The group was not able to reach consensus on the extension of decommissioning
criteria to non-radioactively contaminated structures and materials. Two
opposing views were expressed. The first being that inasmuch as the U.S.
NRC evaluates all aspects of the facility for licensing purposes that they
should accordingly establish criteria for this decommissioning. The other
view, which appeared to be the majority view, was that these criteria should
be the responsibility of the State or regulatory agency.

8. "Can cleanup criteria be developed by the Federal government with

State advice so that all can endorse and follow them?"

It was the group consensus that criteria can be developed by the Federal
government in cooperation with State governments so that they will be
mutually acceptable.

9. "Is a maximum dose rate of 1 mrem /yr to any individual after cleanup
an acceptable basis for site release? What other basis would you
reconmend?"

If a maximum dose rate of 1 mrem /yr, above background, to an individual
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following cleanup is achievable on a cost-effeetive basis for site release
providing that the 1 mrem /yr not ba exceeded under any land use conditions,
then the group felt that this is an acceptable limit.

10. "Who should pay for decommissioning?"

It was a group consensus that decommissioning costs be borne by the consumer
as reflected by rates charged by the operating utility.

11. "Should financial responsibility requirements be imposed by Federal
or'by State authorities? When?"

Financial responsibility requirements should be imposed by State authorities
with minimum technical standards and guidelines for decomissioning provided
by NRC.

12. "Should funds be set aside in advance or accumulated during facility

life to pay for decommissioning?"

The majority opinion was that funds should be accumulated during the life
of the facility. Furthermore there should be some innovative approaches to
decommissioning funding such as: including decommissioning costs as a

normal capital expenditure in building the plant, utility pooling of funds,
and pool insurance. A minority opinion was expressed that funds for de-
comissioning be set aside prior to the start-up of any new facility.

13. "Who should hold the funds if they are accumulated?"

14. "How can uncertainties in cost or contingencies be covered?"

In response to the issues raised in questions 13 and 14, the group felt that
they could not adequately cover all the ramifications that these questions
impose; rather the alternatives should be considered by the State at the
time the plants are put into operation.

Nancy Nicholas, Rapporteur
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PHILADELPHIA - Bl'ie Group - Hon. Steven V. Sklar, Chairman

The members of the Blue Group would like to commend the NRC for their
foresight and initiative in actively soliciting input from State personnel
during their review of the NRC's policies on decommissioning. Their interest
confinns the current State view that the NRC is genuinely concerned with
obtaining outside opinions when formulating regulatory decisions.

Summary

In general the Blue Group would like to see an overall data base con-
taining information on financial alternatives, decommissioning methods,
minimum standards costs, etc. developed by NRC for use by the States in
making their decisions. The group felt strongly that the NRC adopt regu-
lations based entirely on health, safety and technical considerations with
the States held responsible for decisions involving financial, political and
social considerations.

Questions
1. "Do the States have an acceptable role in the plan?"
3. "Should the plan be modified? How?"

The Blue Group agreed that the NRC plan was acceptable from a procedural
point of view in that it allowed sufficient opportunity for outside input,
appeared to follow a reasonable schedule and included nearly all relevant
topics.

However, the group did not agree that the plan provides sufficient juris-
dictional direction in defining the States' roles in the decommissioning
process, or in defining those points where Federal / State and concurrent
jurisdiction overlap or how jurisdictions are distributed between the
State and Federal governments.

The group recommends that the NRC identify, for further discussion: those
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junctures in decommissioning plans that will have Federal, State and
concurrent jurisdiction implications, what areas of jurisdiction overlap,
and who will be responsible for standards establishment.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

The group generally accepted the technical reports from Battelle, but
did question the reliability and validity of the data used, the sources of
information consulted, the assumptions formulated and the generic appli-
cability of the data presented. The group agreed that the NRC should
develop cost data that is applicable to current designs.

4. "Should detailed decommissioning plans be required prior to the

issuance of license?"

The group felt that detailed decommissioning plans developed prior to
licensing would become outdated before a plant nears the end of its
operating life. The group recommends that no prelicensing detailed de-
commissioning plan be required.

However, the group does recommend that NRC develop accurate generic cost
estimates for acceptable methods (to NRC) of decommissioning to be used

in the plant design and license preparation stages.

The group also recommends that the States and utility be responsible
for choosing a mode of decommissioning from alternatives acceptable to
NRC and be responsible for choosing financial alternatives.and arrangements.

5. "Is delay in decomnissioning justified to save money? -- to reduce
radiation exposure?"

Delaying decomnissioning may be justified; however, the ultimate decision
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should be made by the utility and the State on a case-by-case basis taking
into consideration reduction in radiation, land-use problems, and the public
health and safety. The delays should also be limited to a specified period
of time.

C. "Is permanent entombment of nuclear facilities an acceptable method
of deconmissioning?"

Although a consensus could not be reached on whether or not to totally
ban permanent entombment, the group did decide to recommend that NRC

develop guidelines for acceptable decommissioning methods based entirely
on technical and safety considerations. Questions regarding financial,
social and political acceptability should be left up to the State using
data provided by NRC.

7. "Should decommissioning criteria extend to building, structures
and components which are not ccntaminated with radioactive materials?"

NRC should look at nuclear facilities from a radiation health and safety
viewpoint and not concern itself with non-contaminated facilities.

8. "Can cleanup criteria be developed by the Federal government with
State advice so that all can endorse and follow them?"

The group reworded the question to read, "How can standards be developed
by the Federal government so that all States can endorse and follow them?",
and made the following recommendations:

e State radiation control officers, environmental protection
agencies and other relevant State personnel supply input to
the decision making process.

e NRC develop minimum standards for releasing a site for un-
restricted use but allow the States the flexibility to make
stricter standards.

13



e Input from the States be encouraged well before development
of initial draft documents.

9. "Is a maximum dose rate of 1 mrem /yr to any individual after
cleanup an acceptable basis for site release? What other basis
would you reconmend?"

The group recognizes the fact that this standard should be set by the
EPA, not the NRC, but in any event recommends that a strong rationale for
choosing any standard be developed. The group agreed that 1 mrem /yr is
sufficiently restrictive and may be too restrictive.

10. "Who should pay for decommissioning?"

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"

12. "Should funds be set aside in advance or accumulated during

facility life to pay for deconTaissioning?"

13. "Who should hold the funds if they are accumulated?"

14. "How can uncertainties in cost or contingencies be covered?"

The Blue group treated questions 10-14 as one subject area and made the
following recommendations:

e The current NRC practice of requiring demonstration of the
financial capability of the applicant before issuance of an
operating license should be applied to all power plant and
fuel cycle facilities.

e Current users should pay the costs of decommissioning a
nuclear reactor with States determining the collection method.

14



e Operators should pay the costs of decommissioning a fuel
cycle facility with funds collected from customers.

e States should have general jurisdiction over nuclear
reactors and naterial licensees that are in Agreement
States; otherwise, NRC should have jurisdiction.

e NRC should have jurisdiction over fuel cycle facilities

and require operators to have surety arrangements to pay
the costs of decommissioning should the operators default.

e The Federal government should exempt States from liability
for decommissioning fuel cycle facilities.

e The Federal government should be financially responsible as a
last resort in decommissioning a fuel cycle facility.

Peter J. Kendrick, Rapporteur
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ATLANTA - Green Group - Hon. Bill Tauzin, Chairman

Preface

The views expressed in this report, with one exception, represent the
personal views of the participants, and not necessarily those of the
entities they represent.

The Green Group suggests that these comments be passed by NRC on to

the U.S. Congress.

The Green Group also commends its Chainnan for his leadership and for
the efficient and expeditious manner with which he conducted the meeting.

Questions
1 "Do the States have an acceptable role in the plan?"

The States do have a good forum for commenting on the decommissioning plan,
but follow-up is needed in writing to NRC from the State participants.
Many attendees at this meeting did not have enough time to prepare; in the
future all participants in the same State should be notified of others in-
volved so all can discuss the issues together before attending the workshops.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

The technical reports are adequate in technical areas covered; however,
reports on entombment and mothballing should also be considered and addi-
tional studies on other and varied sites (including multiple reactor sites)
should be conducted and considered in updating the workshop results. Never-

theless, a decomissioning plan should be developed as soon as practical
subject to updating as new information is made available. The group did
not feel that the reports were adequate in the financial area, particularly
in the non-power cases and express reservations about answering financial
questions.
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3. "Should the plan be modified? How?"

Regarding a modification to the plan, it would be a good idea to have a
preliminary meeting in each State before coming to NRC meetings. It is

desirable to have written comments submitted before the June 1979 meeting,
probably in January. The NRC liaison officer in each State could be used
to coordinate pre-workshop discussions.

Additionally, it may be helpful to devote a portion of the workshop to
meetings, each consisting of the participants in the following three areas:
technical, legal, and political. This should not preclude other meetings

of the participants grouped as they were for this workshop.

3a. The Green Group added the following consideration:
Once the Federal Health and Safety criteria are established, the States
should have authority to decide which mode of decommissioning of facilities
within that State should be used consistent with those criteria.

4. "Should detailed decomissioning plans be required prior to the
issuance of license?"

^

Detailed plans are impractical, but some plans are needed in order to
establish financial responsibility. States ought to review the plans, with

concurrence by the Federal government, to establish the financial capability
of the applicant.

5. "Is delay in decommissioning justified to save money? -- to reduce
radiation exposure?"

There is not enough information to determine if a delay in decomissioning
is justified to save money. It ought to be examined on a case-by-case basis.

A delay may be justified to reduce radiation exposure.

17



Since there are no approved disposal plans, there may be no other alterna-
tives to delay.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decommissioning?"

Permanent entombment of nuclear facilities should be kept as a viable
alternative as long as it meets local and national health and safety standards.

7. "Should decommissioning criteria extend to buildings, structures and
components which are not contaminated with radioactive materials?"

Buildings, structures and components which are not contaminated should be
of no concern to the NRC. Appropriate State and local authorities should be
left to deal with these structures in accordance with their own laws and
policies. In many cases it is expected that these structures may see
alternate valuable uses once the facility is released.

8. "Can cleanup criteria be developed by the Federal government with State
advice so that all can endorse and follow them?"

Federal cleanup criteria are needed and should be developed and followed.
Standards within those criteria should be somewhat flexible. It is assumed
that no criteria will be eadorsed by all.

9. "Is a maximum dose rate of 1 mrem /yr to any individual after cleanup
an acceptable basis for site release? What other basis would you
recommend?"

A maximum dose rate of 1 mrem /yr to any individual is unrealistically in-
significant. A nationally acceptable and reasonable maximum dose rate
should, however, be established with the States' right to require a
stricter standard. A minority of two took the position that the maximum
dose rate should be set on a site-by-site basis considering all the

18



specifics of the given site, including preexisting background radiation
levels.

10. "Who should pay for decommissioning?"

For power companies, decommissioning costs should be paid by the rate

payers who benefit from the facility, all as set by the appropriate utility
rate regulators. For non-power companies, decommissioning costs should

be paid by the facility owner (who, it is assumed, would pass this cost on
to his customers). In both cases, periodic adjustments should be made to
meet the realities of the economics and new or developing technology.

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"

For power companies, the utility rate regulators should impose the
financial responsibility requirements at the time the rates are set to
permit collection from rate payers. For non-power facilities, the licensing
authority should impose those requirements at the time of the licensing.

12. "Should funds be set aside in advance or accumulated during facility
life to pay for deconnissioning?"

For power companies, the rate payers should pay over the life of the
facility and annual set asides or accountings should be made by the utility
company. For non-power facilities, advance bond or surety or some advance
deposit with periodic payments should be required with emphasis on flexi-
bility, keeping capital dollars in circulation and with care to avoid

disincentives to investment and anti-competitive treatment.

13. "Who should hold the funds if they are accumulated?"

For power companies, the company should be permitted to invest its decom-
mission accumulations under the periodic monitoring supervision of the
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utility rate regulatory agency. For non-power companies the licensing
authority should prescribe the method of investment and supervision, with
emphasis again on flexibility.

Caveat

The IRS regulations which treat decommissioning accumulations and
associated interest as taxable income should be changed.

14. "How can uncertainties in cost or contingencies be covered?

~

- By extra money in accrual for each facility?

- By extra money into a general fund?
- State or Federal?"

For power companies the periodic review by the utility rate regulatory
agencies should be sufficient. For non-power companies, the State or
Federal government should consider the establishment of risk pools over
and above accumulated decomissioning funds, or face the option of meeting
these contingencies from their own general funds.

Peter Cannon, Rapporteur
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ATLANTA - Yellow Group - Charles Hardin, Chairman

Preface

The Yellow workshop discussed all fourteen questions posed by the NRC.
In addition to these fourteen, two additional questions were considered.
These additional questions were:

1. What are acceptable contamination limits, especially in soil?
2. What are acceptable limits for unrestricted release to the public?

These two additional questions were considered, but they were not
discussed in detail since it was decided that there wasn't sufficient in-
fonnation available at this meeting to make a decision on limits.

The following are the recomendations of the Yellow workshop for each
of the fourteen questions discussed. Where there were minority opinions
that differ from the recomendations, they are identified. If no differing

opinions are identified, the recomendation represents the consensus of the
group.

Questions
1. "Do the States have an acceptable role in the plan?"

The group felt that to accurately answer this question that NRC should have
identified the role of States in the plan. Then States could discuss the
acceptability of their role in the plan. However, the group thought that if

States do have a role, it is in the following areas:
.

a. The group strongly felt that the States should be involved with
the NRC and the licensee at the very beginning when decisions are
being made on decommissioning a facility.

b. At the point when fuel assemblies have been removed from a nuclear
power plant, and it, therefore, is no longer a production facility,

the State, if an Agreement State, and if the State chooses, may
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have a role of licensing and regulating the possession of residual
radioactive materials in the decomissioning phase.

c. Due to various statutory requirements of States, such as siting,
identification of aquifers, environmental limits, etc., the

States have a role in decommissioning to assure that these
statutes are being followed.

d. The State must have a role in the inspection and monitoring of
the facility prior to release for unrestricted release to

assure public health and safety.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

The group felt a need for a total master plan for decommissioning, with
qualified assumptions, which is tied in with a high- and low-level waste
disposal study and a transportation study. Furthermore, the group thought
a study of the possibilities to convert the decommissioned facility to
another type of facility was needed.

3. "Should the plan be modified? How?"

The group decided its answers and comments to questions 1 and 2 indicate
some areas of modification. The group noted in the background paper sub-
mitted to the participants for this meeting had the term ", urgency" with
respect to the need for a decommissioning policy; however, this urgency
is not reflected in the plan nor the technical reports. Due to identified
need of nuclear power plants and the question of financial responsibility-

in the early process of licensing, the group supports the urgency of
estabiishing a national decommissioning policy as part of an overall
nuclear policy.

4. "Should detailed decomissioning plans be required prior to the
issuance of license?"
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The group felt that a general decommissioning plan be identified and
required prior to issuance of a license and that the general plan use
as a reference the generic plans being developed by NRC for decommissioning.
The group also thought the general plan should not relate to the financial
plan. A financial plan should be a detailed plan identifying financial
responsibility for decommissioning by the licensee.

5. "Is delay in decommissioning justified to save money? -- to reduce
radiation exposure?"

The group decided that to answer this question, the word " decommissioning"
should be changed to " dismantling or permanent status." Bcsed on these
new words, the group felt that there was not sufficient data relating to
the cost vs. dose reduction over several years of postulated delay for
application of the ALARA principal, and therefore could not make a decision
on the value of delay vs. no delay.

The group did, however, identify that early dismantlement not only would
be a financial savings, but would also relieve the emotional strain on
the public of leaving a contaminated facility for several years in their
vicinity.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decommissioning?"

The group answered this question by discussing the risk associated with
entombment and feit that if the entombment would u tlive the public health
risk from the radioactive residual, then permanent entombment was an
acceptable method. However, if the public health risk would outlive the
entombment then permanent entombment is not an acceptable method.

7. "Should decommissioning criteria extend to buildings, structures
and components which are not contaminated with radioactive materials?"
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The group did not feel that the NRC had the authority or responsibility
to be involved with non-radiological matters, and that deconmissioning
criteria should not be extended to buildings, structures and components
which are not contaminated with radioactive materials, but that the States
and local authorities should regulate this type activity. In addition,

some of the group requested that NRC submit data on the level of contamina-
tion or negative findings of these buildings to insure they are " clean."

8. "Can cleanup criteria be developed by the Federal government with

State advice so that all can endorse and follow them?"

The workshop supports the concept of uniformity in criteria (standards)
but feels that the practicality of these criteria being reached by fifty
or more entities without one dissenting vote, would be difficult.

9. "Is a maximum dose rate of 1 mrem /yr to any individual aftsr cleanup
an acceptable basis for site release? What other basis would you
recommend?"

The group is willing to accept the maximum dose rate of 1 mrem /yr as an
acceptable standard but feels a range is more appropriate. The 1 mrem /yr
is a difficult level to measure; therefore, the group suggests that a
range be considered with a minimum dose rate of 1 mrem /yr and 5 mrem /yr

the maximum dose rate. If this range is adopted, every effort should be
made to achieve the 1 mrem /yr (The ALARA concept).

10. "Who should pay for decommissioning?"

The group felt the beneficiaries of the service of that facility should
pay for decommissioning.

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"
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The consensus of the group is that the appropriate State agency, in addition
to the Federal governmen'., should have responsibility to require and impose
financial responsibility on the facility. This financial responsibility

should be in evidence prior to receipt of whatever license or permit the
facility must receive from the licensing State agency where appropriate.

12. "Should funds be set aside in advance or accumulated during facility
life to pay for decommissioning?"

For facilities with substantial financial base and where financial status
is evaluated annually; e.g., nuclear power facilities, assurance of responsi-
bility is adequate to obtain an operating license. However, the accumulation

of funds for decommissioning should occur durina the facility's life.

For othe.- facilities, with a less substantial financial base and whose

financial status is not evaluated annually, the licensee should be required
to set aside funds for decommissioning in advance, either through a bond or
by othei methods.

.

13. "Who should hold the funds if they are accumulated?"

It was the consensus of the group that State agencies should hold funds in
trust. Further, the group felt that the funds should be earmarked by the
appropriate agency for specific expenditures associated with decomissioning
the specific facility that generated the fund.

Minority Position to Yellow Group's Response to Question 13: The position
of the Yellow Group concerning the escrowing of funds accumulated for decommis-
sioning of nuclear facilities does not consider the financial impact on
the consumers who are receiving the benefit of the facility. In the case
of a public utility, this position will result in a larger revenue require-
ment from customers since the funds accumulated in escrow will be "after
tax" dollars and any earnings on the escrowed funds will also be taxed.
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The appropriate State agency should review each licensee on a case-by-case -
*

basis and based on the financial integrity of the licensee, determine the
appropriate method of assuring the financial ability to carry out decom-
missioning which results in the best utilization of accumulated funds and
lowest possible revenue requirement to the consumers.

14 "How can uncertainties in cost or contingencies be covered?

- By extra money in accrual for each facility?
- By extra money into a general fund?
- State or Federal?"

The consensus of the group was that the unicertainties in cost or contingencies
be covered by accrual by the facility with frequent (possibly annual) evalua-
tion by the regulatory agency of the adequacy of the contingency funds.

Donald Shilesky, ScD, Rapporteur

.
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ATLANTA - Blue Group - Heyward Shealy, Chairman

Questions
1. "Do the States have an acceptable role in the plan?"

The format of these workshops is a good approach to getting State input.
State role in the Plan (NUREG - 0436) appears adequate. Participants
reserved judgment on the adequacy of the outcome of the Plan pending
further progress.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

In the future, materials to be discussed should be provided in advance to
allow for more complete study. Ornup consensus was that the two reports
discussed generally " appeared" technically adequate based on limited review
in the time available. However, reservations were expressed concerning the
adequacy of the cost estimates, particularly in considering sensitivity to
various factors (i.e., labor rates, inflation, etc.) and tax consequences
of available mechanisms for collecting the money required for decommissioning.

3. "Should the plan be modified? How?"

Answers to questions 1 and 2 apply. In particular, cost sensitivity, tax

consequences and energy costs need further consideration.

4. "Should detailed decommissioning plans be required prior to the
issuance of license?"

No. Generically applicable technical plans should be sufficient for the
two types of facilities studied to date, and probably for all other

licensees as well. Such plans should be required prior to licensing.
.

5. "Is delay in decomissioning justified to save money? To reduce
radiation exposure?"
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Consensus was reached that other issues would probably control the decision
on what type of decommissioning was appropriate and when it should be
implemented. In any case, the group had no objection to delaying dismantling
or permanent entombment to reduce cost and/or exposure.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decomissioning?"

Consensus was reached that this s'ould be a State decision, and that

entombment might be acceptable in some situations. To the question: "Should

permanent ertombment be excluded as an option?", the group answered N0.

7. "Should decommissioning criteria extend to buildings, structures
and components which are not contaminated with radioactive materials?"

No. The NRC should not be involved, and they probably don't have the
jurisdiction to extend criteria to uncontaminated facilities.

8. "Can cleanup criteria be developed by the Federal government with
State advice so that all can endorse and follow them?"

Theoretically, yes, but some States would likely develop their own criteria.

9. "Is a maximum dose rate of 1 mrem /yr to any individual after cleanup
an acceptable basis for site release? What other basis would you
recomend?"

The group felt they lacked the expertise required to sugge.st a specific
maximum dose rate criteria, but felt that some maximum dose rate was a

reasonable basis for site release. It was noted that perhaps different
values might be appropriate for different types of facilities.

'

It was suggested that a range might be appropriate, with a decision on
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where in the range the dose rate should be for a specific facility based
cost-effectiveness analysis.

10. "Who should pay for decommissioning?"

It was a group consensus that those who benefit (the users) should pay the
decomissioning costs.

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"

All States should be responsible for imposing financial (e.g., cost recovery)
requirements on power reactor licensees (except municipal and Federally-owned
facilities). Agreement States should also be responsible for all other
facilities. In non-agreement States, Federal authorities should be
responsible for such facilities. Obviously, there are many jurisdictional
questions. For example, it is conceivable that wholesale and retail customers
would be handled differently under present conditions. The desirability of
Federal authority in such instances to remove inconsistencies needs to be
considered.

12. "Should funds be set aside in advance or accumulated during facility

life to pay for decomissioning?"

This should be a State decision. The group's opinion is that for regulated
utility power plants, accumulation of funds over the life of the facility
was preferred to advance payment. For other types of facilities, advanced
payment (or bonding) is the more appropriate method to set funds aside for
deconmissioning.

.

13. "Who should hold the funds if they are accumulated?"

This should be a State decision. The decision may vary depending on the

type of facility. If a funded reserve is accumulated, consideration should

be given to revising applicable 9.S tax regulations.
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14. "How can uncertainties in cost or contingencies be covered?

- By extra money in accrual for each facility?
- By extra money into a general fund?
- Stata or Federal?"

For power reactors, periodic review and rate adjustments by the PUC should
generally be sufficient to compensate for uncertainties in the initial
cost estimates. For other types of facilities, front-end bonding to cover
decommissioning costs in the event of premature shutdown was recommended

in conjunction with gradual accumulation of decommissioning funds.

For contingencies required in case an accident or other event significantly
changes (increases) decommissioning costs for any facilities, other than
power reactors, Federal or State authorities should probably provide
insurance or a general fund (contributed to by licensees) to absorb the
costs.

David Bauer, Rapporteur

.
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ATLANTA - Red Group - Maurice Van Nostrand, Chairman

Questions
1. "Do the States have an acceptable role in the plan?"

The role that the NRC is assigning the States now in the developmer.; of
a decommissioning program is acceptable and appreciated. There ma3, how-
ever, be some jurisdictional questions in the area of public hea"sh and
safety. The group felt that such gray areas surrounding State / Federal
jurisdiction do need to be resolved so that the respective responsibilities
are more clearly defined.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

The group felt the technical reports were adequate and developed in a
professional manner. Further reports, howe r, such as that on multi-
reactor sites, would be helpful.

3. "Should the plan be modified? How?"

In addition to development of decommissioning plans for other types of
nuclear utilization facilities, recognition must be given to the great
uncertainties that will remain until high- and low-level waste dis-
posal sites are established and the States' responsibility for them is
clearly determined.

4. "Should detailed decommissioning plans be required prior to the
issuance of license?"

The group felt that detailed decormiissioning plans should not be required
prior to the issuance of license. Rather, the NRC should develop guide-
lines based on today's technology that would, with updating, be acceptable
to State regulatory agencies and would serve as the basis for developing
cost figures. Reasonable guarantees of financial responsibility would, of
course, be required.
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5. "Is delay in decommissioning justified to save money? To reduce
radiation exposure?"

No delay in decommissioning was seen as justified either to save money
or reduce radiation exposure. The group generally agreed that the public
would be unlikely to accept delay absent a showing of benefit.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decommissioning?"

Permanent entombment does not presently appear to be an acceptable option,
from an economic or social perspective, but should not be totally excluded -

from consideration. Continued usage of a site for electric generation,
with a portion becoming an alternative to a new low-level waste disposal
site may make entombment desirable.

7. "Should decommissioning criteria extend to buildings, structures
and components which are not contaminated with radioactive materials?"

The group did not feel that deconinissioning criteria should extend to
non-radioactively contaminated structures.

8. "Can cleanup criteria be developed by the Federal government with
State advice so that all can endorse and follow them?"

The group feels that criteria can be developed so that most--probably not
all--can endorse and follow them.

9. "Is a maximum does rate of 1 mrem /yr to any individual after cleanup
an acceptable basis for site release? What other basis would you
recommend."

Assuming the Battelle reports are accurate--that there is no substantial
cost difference in attaining 1 mrem /yr as opposed to some higher level such
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as 25 mrem /yr, and recognizing that 1 mrem /yr is calculable,_with diffi-
culty, by indirect methods--that basis is acceptable. Caution is urged
in applying this level to non-production and utilization facilities. The
group felt strongly that exposure levels should be reasonably achievable.

10. "Who should pay for decomissioning?"

It was group consensus that those who receive the benefits of nuclear
facilities should bear the costs of decommissioning those facilities.

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"

For regulated utilities, administration of this requirement should be the
responsibility of the proper rate making body.

For non-regulated utilities, NRC should require that a procedure for
recovering decommissioning costs from rate payers be developed and applied.

For other nonregulated facilities, NRC must be satisfied, through the showing
of financial responsibility or surety arrangements, that decommissioning can
be accomplished. States that have indicated a willingness and an ability
to do so can exercise this authority.

"When?"

As soon as cost is identified and generally accepted, this should be
retroactively implemented for existing facilities and serve as a prere-
quisite to licensing of new facilities.

12. "Should funds be set aside in advance or accumulated during facility
life to pay for decomissioning?"

The group felt that in no case should funds be set aside in advance. In
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the case of a utility, accumulation is imperative to assure proper alloca-
tion of decommissioning costs. In regard to other licensees, the require-
ment would be satisfied by a showing, to the proper State or Federal
agency, of financial strength or a surety arrangement to guarantee
decommissioning would be accomplished.

13. "Who chould hold the funds if they are accumulated?"

Accumulation of funds should be required only for utilities. These funds
should be held by the utility, with review being given by the appropriate
State or Federal agency to the handling of such funds.

14. "How can uncertainties in cost or contingencies be covered?

- By extra money in accrual for each facility?

- By extra money into a general fund?
- State or Federal?"

Given the provisions of continuing surveillance, the group could see no
uncertainties or contingencies in the case of a utility that would require
extraordinary measures. In the case of non-utilities, the proper State or

Federal agency should require a periodic showing of financial strength or
surety arrangements to guarantee that deconinissioning will be accomplished.

Nancy Nicholas, Rapporteur

34



ALBUQUERQUE - Green Group - Ted Wolff, Chairman

Questions
1. "Do the States have an acceptable role in the Plan?"

The group decided the question should be reworded to read: "Do States
have an opportunity to play a role in the Plan?"

Some of the group felt that the States had an opportunity to play a role
in the Plan, but others thought there is a lack of internal communication
within the States for coordination of a role in reviewing the regulations
and other decommissioning materials.

Suggestion: NRC should try to follow-up with the States as to who reviewed
and commented on the materials related to this workshop to insure the appro-
priate persons knowledgeable in financing, health effects and procedures
of decommissioning have had an opportunity to review the materials. Further-
more, the NRC should continue to keep all branches of the State governments
(legislocive, radiation health, environmental, and public service utility
commissions) cognizant of the progress they are making on decommissioning
policies.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives."

The group thought the reports were adequate, but should be extended to
large manufacturing facilities (e.g., nuclear pharmacy). However, the
group did not feel it could consider all the alternatives at this time

because the group did not have all the information.

3. "Should the Plan be modified? How?"

The question was modified to read: "Should the Plan and technical
reports be modified?"
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The group felt that the Plan should include nuclear facilities outside the
fuel cycle which require licensing. Furthermore, the Plan should be modified
to consider in more detail the refurbishment or conversion of old facilities
to other nuclear or non-nuclear facilities.

The reports on PWR and reprocessing facility decommissioning were considered
inadequate in that uncertainties in dose calculations, cost and procedures
were not thoroughly addressed. On estimates of cost, in particular, the
sensitivity of cost estimates to site factors, regulatory assumptions,
technology, etc. should be explored. Full and complete calculations and
sufficient data to permit independent verification of cost and dose calcu-
lations should be included. Lastly, financing possibilities and the effect

of tax policy on the cost of implementing these alternatives'should be
included.

The group also felt States need to increase their participation in the Plan,
especially in the non-fuel cycle facilities.

4. "Should detailed decommissioning Plans be required prior to the issuance
of license?"

The group desired that a decomissioning Plan of the procedures and tasks
to be employed be required, in sufficient detail, to make a thorough and
detailed estimate of the cost prior to issuance of a license. This Plan
should include all asYects up through and including complete dismantling
for facilities, such as reactors, containing long-lived radionuclides. For

facilities containing only short-lived radioisotopes, the Plan should cover
at least mothballing and should also cover entombment where this is an
option.

5. "Is delay in decomissioning justified to save money? -- to reduce
radiation exposure?"

Immediate decomissioning is most desirable. In addition, the group felt
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that facilities which only have surface contamination should be decommissioned
immediately. For facilities with induced radiation, immediate decommissioning
is preferable; however, a delay of up to 30 years may be justified on the
basis of a savings in cost or exposure or multiple units on one site. Per-

mission for such a delay would be determined by the licensing agency.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decomissioning?"

The group thought that permanent entombment was not an acceptable method
of decomiissioning for those facilities containing material with a long
radioactive life and a long-tenn potential for hazards or impact on the
environment. However, the group did consider entombment an acceptable
method for facilities contaminated with short-lived nuclides.

7. "Should decommissioning criteria extend to buildings, structures and
components which are not contaminated with radioactive materials?"

The group decided that decommissioning criteria should not apply to
structures and components which are not contaminated with radioactive
materials. Furthermore, the NRC has jurisdiction only in the radioactive
constituents of the site and local authorities have jurisdiction over non-

contaminated structures.

8. "Can cleanup criteria be developed by the Federal government with
State advice so that all can endorse and follow them?"

The group changed the question to read: "Can cleanup criteria and standards
be developed by the Federal . . . ?"

The purpose of this change was to reflect the group's opinion that movement
toward quantifiable standards was desirable. The majority of this work-
shop thought the Federal government should set criteria and minimum standards
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which the States should adopt and make an effort to follow. However,
under special circumstances, the States should have the right to set
standards which exceed Federal standards.

9. "Is a maximum dose rate of 1 mrem /yr to any individual after clean-
up an acceptable basis for site release? What other basis would
you recommend?"

The group felt it didn't have enough information to evaluate the question
and recommended that the dose rate be further studied at a national level
by qualified experts. However, the group listed a number of concerns
related to this question. Some of these are:

1. Concern with problem of defining background including
any changes over the life of the facility;

2. Concern with enforceability because so close to background;
3. Concern with the size and type of the population which

would be affected;

4. Concern that the standard should reflect the duration of
the exposure;

5. Concern with the relation of the maximum dose rate to a
health effect.

10. "Who should pay for decommissioning?"

The group felt that two categories of nuclear facilities should be
addressed by this questfon. One the public utility and the other the

owner / operators of all non-reactor fuel cycle facilities and State-
licensed facilities.

For public utilities, the group decided the rate payers should pay for
decomissioning during the life of the plant. In considering the owner /
operators, the group decided the owner / operators should bear the burden

themselves.
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of a surety bond and an escrow account. The financial assurance (surety
bond and/or escrow account) should always be equal to the current estimate
of the financial risk involved.

13. "Who should hold the funds if they are accumulated?"

The group decided that any funds accumulated should be invested outside
the utility. The funds should not be idle. A number of possible avenues
where these funds might be placed were discussed (e.g., banks, trusts, a
special State authority for decommissioning, an existing State agency).
However, the group did realize that there could be a potential tax problem
associated with this approach.

The group requested NRC exploration of financing mechanisms utilizing
parties other than utilities holding the accumulded funds and investing
these funds in non-utility assets. Also included should be the manner
in which present tax policies would affect the cost of implementing such
financing methods and the changes required in tax policy to minimize impact
on implementation costs.

14. "How can uncertainties in cost or contingencies be covered? By
extra money in accrual for each facility? By extra money into a
general fund? State or Federal?"

The group added the two considerations to the question of premature shut-
down and utility insolvency. The group thought that uncertainties in
cost for decommissioning of reactors could be handled by periodically re-
evaluating the anticipated costs and adjust the rate of funds accumula-
tion accordingly. One method for doing this would be to obtain a detailed
cost estimate at the time of initial licensing and for the utility or regu-

latory agency to maintain an economic computer model which would review
annually the contingencies of decommissioning costs. These would be used
to generate an updated cost estimate with a more complete review of costs
by the regulatory agency every 3 to 5 years.

,
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11. "Should financial responsibility requirements be imposed by
Federal or by State authorities?"

The group decided that different categories of nuclear facilities
required different authorities to impose financial responsibility re-
quirements. Basically, the Federal government should set general criteria
(minimum guidelines) for acceptable financial responsibilities and leave
the States some latitude in the specific form of funding required and to
implement whatever financial requirements are selected. If a State chose
not to impose and implement these financial requirements, the complete
authority would revert to the Federal government. The States have the
right to require more stringent standards of financial responsibility than
those required by Federal authorities as a minimum.

The group desired that the financial responsibility requirements be imposed
prior to initial issuance of the license. Therefore, the appropriate State
agency should involve itself in this aspect of licensing.

12. "Should funds be set aside in advance or accumulated during facility

life to pay for decomissioning?"

The group decided three different types of facilities should be addressed
by this question. For regulated public utilities, the group decided that
funds for decommissioning should be accumulated over the life of the
facility. In the case of unregulated power facilities, the group decided
that where Federal regulation or a change in regulations at the State level
could assure that all necessary funds would be accumulated over the plant
life, that this is desirable. If funds cannot be collected over facility

life, then the funds for decomissioning should be assured in advance of
licensure by providing some combination of cash, a surety bond, or fully
funded trust.

When considering all non-power facilities, the group decided that decommis-
sioning costs should be up front in the fonn of a surety bond or a combination
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Also, the group felt that uncertainties could be controlled through the
State rate setting process and the licensing process. Furthermore, to
avoid the possibility that in the event of premature reactor shutdown,
the accumulated monies would be insufficient to cover the total costs at
that time, a surety bond could be rcquired in addition to cover any
shortfall.

Note: The following two questions were also discussed by the group:

15. "To what extent do recent cost estimates for decomissioning reflect
actual cost incurred in the past and to what extent are they site-
specific?"

The group expressed concern for more site-specific cost estimates to give
a better handle on the uncertainties in cost.

16. "How extensive is decommissioning experience? What are the
uncertainties?"

The group recommended the NRC should be cognizant of ongoing or upcoming
deccmmissioning situations and avail themselves to this experience.

Donald Shilesky, ScD, Rapporteur
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ALBUQUERQUE - Yellow Group - Ernest Garfield, Chairman

Preface

The Yellow Group discussed all fourteen questions posed by NRC.

Some questions were rephrased.

Questions
1. "Do the States have an acceptable role in the Plan?"

We are pleased with the opportunity to participate and would like to
participate further. But, we do not have enough information to endorse
the present Plan.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

At this point, the Plan is not considered complete. Therefore, the reports
cannot be adequately assessed.

3. "Should the Plan be modified? How?"

The Plan will have to be modified (e.g., NRC should attempt to gain control
through licensing of tailings).

4. "Should' detailed decommissioning Plans be required prior to the issuance

of license?"

Detailed Plans and cost estimates should be made prior to issuance of

license. (Group is split as to whether NRC has any responsibility regard-
ing cost recovery, and whether the States should have this responsibility.)

Question 5 is rephrased:
Sa. "Is delay in decommissioning justified if a money savings can be

shown (as long as health and safety are not jeopardized)?"

Yes.
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Sb. "Whose role is it?"

A determination of whether a cost savings is justified to defer decommis-
sioning should be given to the States (as long as health and safety are not
jeopardized). NRC should provide the technical support and guidelines to
the States to make the detennination.

Question 6 is rephrased:
6. "Should permanent entombment in place or part thereof (reactors,

reprocessing plants) be precluded as a viable decommissioning method
at this time?"

No, until further detailed studies occur.

7. "Should decommissioning criteria extend to buildings, structures and
components which are not contaminated with radioactive materials?"

No.

Question 8 is rephrased:
8. "Should NRC develop decontamination criteria as related to health and

safety wit" State advice so Federal and State agencies can endorse and
follow them?"

Yes.

Question 9 is rephrased:
9. "Should NRC be requested to establish (with State technical advice) a

standard maximum dose rate for an individual for cleanup (decommission-
ing) which will be an acceptable basis for site release?"

Yes.

Questions 10-14 are all answered in four categories: Regulated Utilities,

Unregulated Utilities, Fuel Cycle and Material License.

43



10. "Who should pay for decommissioning?"

Regulated Utilities: The costs should be borne by the utility customer
(rate payers) as prescribed by State regulatory authorities.
Unregulated Utilities: The costs should be borne by the utility customer
(rate payers) as prescribed by State and local authorities.
Fuel Cycle: The costs should be borne by the company as a cost of business.
Materials License: The costs should be borne by the company or individual

involved as a cost of business.

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities?"

Regulated Utilities: NRC should set minimal standards. And where feasible
the States may impose regulations more stringent or equal to Federal regulations.
Unregulated Utilities: Same as Regulated Utilities.
Fuel Cycle: Same as Regulated Utilities.
Materials License: Same as Regulated Utilities.

12. "Should funds be set aside in advance or accumulated during facility

life to pay for decommissioning?"

Regulated Utilities: States should impose conditions for financing. This

is not in the scope of NRC licensing procedures.
Unregulated Utilities: States should impose conditions for financing.
This is not in the scope of NRC licensing procedures.
Fuel Cycle: Funding procedures should be required prior to licensing.
Materials License: Funding procedures should be required 'prio.r to licensing.
Group expressed dissatisfaction in IRS imposing income tax on reserve and
sinking funds. The minority of the group believes it is not NRC's function
to intervene with IRS in behalf of utilities.

13. "Who should hold the funds if they are accumulated?"

The appropriate State authorities should determine conditions for financing.
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14. "How can uncertainities in cost or contingencies be covered?

- By extra money in accrual for each facility?
- By extra money into a general fund?
- State or Federal?"

f.agulated Utilities: State should impose conditions for financing.
Unregulated Utilities: State should impose conditions for financing.
Fuel Cycle: NRC and/or State should require bonding prior to licensing.
Materials License: NRC and/or State should require bonding prior to
licensing.

William Lyon, PhD, Rapporteur
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ALBUQUERQUE - Blue Group - David K. Lacker, Chairman

Questions
1. "Do the States have an acceptable role in the Plan?"

The general opinion of the group was that there was a lack of State
involvement in the Plan. It was felt that States do not have a role in
setting up rules and regulations and that they should have the opportunity
to participate in the draft stage, especially in areas that will specifically
affect their State. It was also suggested that the question be restated to
ask if the Federal agencies have an acceptable role, emphasizing the feeling
that the States should have the primary role.

2. "Are the technical reports adequate in covering the right facilities,
in considering the real alternatives?"

The technical reports were seen as well done for the facilities that they
covered, but it was noted that similar studies, which are planned by NRC,
covering other licensed facilities are needed.

The alternatives covered were apropo for the facilities studied, but for
those types of facilities to be studied, alternatives other than those

presented here will need to be considered.

3. "Should the Plan be modified? How?"

Modification of the Plan is needed to allow for more input from States, as
well as input from national State organizations. The group felt it would
be a great help to seek input from organizations such as: The National

Governors Association, the National Conference of State Legislatures, the
National Conference of Radiation Control Directors, and the National

Association of Regulatory Utility Commissioners in the areas o' their
specific expertise.
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4. "Should detailed decommissioning plans be required prior to the
issuance of license?"

Detailed plans for decommissioning should not be required, but the future
requirement for a decommissioning plan should be considered. Some criteria
such as financial responsibility and possible modes of decommissioning shou'd
te considered. A plan should be flexible enough to incorporate technologica
advance, and the amount of detail to the plan will vary in accordance with
the type of facility under consideration.

5. "Is delay in decommissioning justified to save money" -- to reduce
radiation exposure?"

The group felt, in some cases, delays in the completion of decomissioning
may be justified to save money when balanced against radiation risk, but
there should be a site-specific determination as to the timing and final
disposition.

6. "Is permanent entombment of nuclear fccilities an acceptable method
of decommissioning?"

Permanent entombment cannot be totally ruled out as a viable decommissioning
option, but the decision depends upon the degree of entombment and the site-
specific situations.

7. "Should decommissioning criteria extend to buildings, structures, and
components which are not contaminated with radioactive materials?"

The group was opposed to the extension of decommissioning criteria to non-
radioactive contaminated structures. Further, they questioned the NRC's
authority to do such, as well as feeling that it would be unjust to burden

the rate payer with the additional expense of dismantling a " safe" and
possibly useful structure.
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8. "Can cleanup criteria be developed by the Federal government with
State advice so that all can endorse and follow them?"

The group felt that this question should be restated to ask: "Should

cleanup criteria be developed by the Federal government with State advice?"
The answer to this was "no," rather, Federal advice should be used, but

criteria should be developed in accordance with the needs of the State.
At the very least, the development of criteria should be a joint State /
Federal effort.

9. "Is a maximum dose rate of 1 mrem /yr to any individual after cleanup
an acceptable basis for site release? What other basis would you
recommend?"

One mrem /yr was seen by the group as an unrealistic number and, on that
basis, unacceptable. In determining a more reasonable number for use,
options such as a percentage of background, a sliding percentage (10 CFR 50,
Appendix I), or use of levels presently set for exposure in operating re-
actors should be investigated. In setting a specific level, current criteria

must be taken into account, but the flexibility to alter the level as tech-

nological changes occur must be incorporated.

10. "Who should pay for decommissioning?"

The consumer who reaps the benefit from any facility should bear the cost
of decommissioning.

Questions 11-14 were answered by dividing licensed facilit'ies into two
groups: Regulated Facilities and Other Non-Production and Utilization

Facilities. In the case of Regulated Facilities, the questions asked in
11-14 were addressed by the following scheme:

For Regulated Facilities, funds should not be set aside in advance nor

accumulated during the facility's life. The regulating body concerned
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with the financial responsibility to assure that decommissioning funds are
available should allow the operator the use of negative salvage in the
company's depreciation, with a deferral of the tax advantage of the de-
commissioning to the time they may take it for tax purposes. Negative

salvage will permit use of these funds during their accumulation and will
enable a well-regulated utility to have the funds required when needed.

The following answers to Questions 11-14 are meant to apply to Other Non-
Production and Utilization Facilities.

11. "Should financial responsibility requirements be imposed by Federal
or by State authorities? When?"

In Agreement States, the regulating body licensing the facility should
set the financial responsibility requirements. In non-agreement States,
the Federal government, as the licensing agent, would have to set these
requirements. In both cases, these requirements should be set prior to the
issuance of license.

12. "Should funds be set aside in advance or accumulated during facility
life to pay for decommissioning?"

Funds should either be set aside in advance or the regulating body should
be assured of their availability at the time of need.

13. "Who should hold the funds if they are accumulated?"

Accumulated funds should be held by the appropriate State agency. It

should be the responsibility of the NRC to see that the mechanism exists
in the absence of an appropriate State agency, such as in non-agreement
States.

14. "How can uncertainties in cost or contingencies be covered? By extra
money in accrual for each facility? By extra money into a general
fund? State or Federal?
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Uncertainties in cost or contingencies should be covered through a periodic-
review in terms of current cost, technology and requirements, by the
licensing agency, and appropriate update at the time of review to incorporate
any necessary changcs.

Nancy Nicholas, Rapporteur
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ALBUQUERQUE - Red Group - Sen. Ted Bottiger, Chairman

Preface

The responses to the questions below apply to power reactors and
represent group concerns unless otherwise indicated.

The group expressed significant concern that waste disposal facilities
are not currently available for waste from decommissioning and urged LRC
to resolve this issue.

Questions
1. "Do the States have an acceptable role in the Plan?"

The Plan is procedurally acceptable. However, the Plan should be expanded
since it does not adequately address how authority and responsibility for
existing facilities will be considered. In addition, the majority believes
that the States cannot have an acceptable role in plans dealing with the
end of the nuclear fuel cycle (i.e., decomissioning) while they have been

*precluded from an appropriate role at earlier points. Therefore, the

majority would require NRC support of legislation to remove the pre-emptive
clause from the Atomic Energy Act which would then allow State regulation of
all facets of the atomic energy cycle so as to allow States to set stricter
standards. This is not meant to preclude setting of Federal minimum standards;
the provision of technical assistance to the States; or to conflict with

Federal control of interstate commerce.

2. "Are the technical reports adeq'uate in covering the right facilities,
in considering the real alternatives?"

A minority of one said that the reports were adequate in covering the right
facilities and the real alternatives. Other members of the group cited the
following topic areas which required further study to make the reports
adequate:
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e the feasibility and costs associated with recommissioning or
conversion of a reactor facility;

sensitivity to site-specificity, labor productivity and disposale

cost variability;

validity of extrapolating technology from a small facility (Elke

River) to large facilities;

e ranges of cost and technical options;
e the viability and cost of sub-optimal alternatives, such as storage

of spent fuel off-site in combination with entombment or moth-
balling;

e more detailed financial analysis with investigation of tax
issues and related concerns; and

reliability of the presumption that deep geological disposale

facilities will be available.

3. "Should the Plan be modified? How?"

Ye,s, as indicated in the responses above to Questions 1 and 2.

4. "Should detailed decomissioning Pla1s be required prior to the

issuance of license?"

Technical decomissioning Plans with sufficient detail to permit develop-
ment of cost estimates and evaluation of design options should be developed
before a license is granted (a construction license in the case of power

reactors). It was also suggested that p,ublic coment on the Plan be
solicited and that updates of the Plan be conducted periodically. De-

tailed Plans as opposed to generic Plans are required due to sensitivity to
site-specific conditions.

5. "Is delay in decommissioning justified to save money? -- to reduce
radiation exposure?"

As a general rule, yes. But site-specific conditions require case-by-case
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detennination. For example, a reactor shut down because it is discovered
to be on a fault zone should be decomissioned (dismantled) immediately,
wh.'e delay may be appropriate in other cases.

It is generally desirable to reduce e' posure, but costs and politicalx

implications will also affect the timing of decommissioning selected.

6. "Is permanent entombment of nuclear facilities an acceptable method
of decomissioning?"

Permanent entombment (above the ground) is not acceptable if it is assumed
that adequate off-site waste disposal facilities are available. Current

lack of adequate waste disposal facilities makes permanent entombment worth
considering in more detail than presented in the PWR study. Options such as
off-site disposal of high-level waste with on-site entombment (below ground

or above) or low-level waste should also be considered.

7. "Should decommissioning criteria extend to buildings, structures, and
components which are not contaminated with radioactive materials?"

No. These are State and/or local issues.

8. "Can cleanup criteria be developed by the Federal government with State
advice so that all can endorse and follow them?"

Minimum cleanup criteria can be developed by the Federal government with

State participation, reserving b the State the right to impose more
stringent criteria.

9. "Is a maximum di.a ru_ .3f 1 mrem /yr to any individual aftar cleanup
an ecceptable basis for site release? What other basis would you
recomend?"

No. A majority felt that 1 mrem /yr is an ung-alistically low basis for
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site release. The group felt it lacked the expertise necessary to recommend
a specific basis for site release. The group did suggest that health
effects (death and illness risk) be considered as a method of defining an
acceptable level for site release. It was also noted that any basis for
site release needed to be well documented and not arbitrary. The group
also expressed their curiosity as to why a maximum dose level less than
that for an operating reactor was even considered.

10. "Who should pay for decomissioning?"

This should be a State decision. The group felt that in their States, the
insee should pay, with the cost to be assigned by State authority. Thei

Federal government should pay for decommissioning reactors built as part

of the Federal R&D effort.

The cost of decommissioning should be included as a cost of electricity
generation. A mir.ority of one indicated that decommissioning is a social
issue.

11. "Should financial responsibility requirements be imposed by Federal or
by State authorities? When?"

Financial responsibility requirements for decommissioning should be imposed
by State authorities at the time of issuance of the certificate of public
convenience and necessity or a land use permit. Technical assistance should
be provided by the Federal government. A minority of one indicated that
minimum standards should also be developed by the Federal government. State

approval of a financing plan should be a condition of NRC license approval.

12. "Should fuads be set aside in advance or accumulated during facility

life to pay for decommissioning?"

This should be a State decision. The group felt that in their States, funds
should be accumulated during the facility life (either over the entire
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projected life of the facility or a portion of the useful life, such as
the last 10 years), with some other mechanism developed to cover costs in
the event of premature shutdown.

13. "Who should hold the funds if they are accumulated?"

This should be a State decision. A majority of the group felt that their
States should hold the funds. A minority of one said either the State or
the utility (within State rules) should hold the funds.

14. "How can uncertainties in cost of contingencies be covered? By
extra money in accrual for each facility? By extra money into a
general fund? State or Federal?"

The group suggested the following options of providing for uncertainties
in cost and contingencies:

e insurance pool to distribute risk;

e tax on uranium;

e periodic review of cost with rate adjustment;
e electricity generation tax;

partial bonding (perhaps by the Federal government);e

e combinations of the above;

e stratified system depending upon the dollar amount involved,
with small costs borne by the utility and very large costs
(i.e., a major accident) absorbed by the Federal government.

David Bauer, Rapporteur

.
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APPENDIX A

ALBUQUERQUE

AGENDA

STATE WORKSHOPS FOR REVIEW 0F NRC DECOMMISSIONING POLICY

First Day
PM

5:00 Registration

6:30 - 9:00 Opening Plenary Sheldon A. Schwartz
Welcome Assistant Director for Program Development

(Rio Grande Room) Office of State Programs
U.S. Nuclear Regulatory Commission

Editor's Note
Policy Issues Robert BerneroA similar agenda Sumary of Comments Assistant Director for Material

was followed at on Decommissioning Safety Standards
Philadelphia and Policy Office of Standards Development,

U.S. Nuclear Regulatory Commission
Atlanta

Questions

9:00 - 9:30 Divide into Four Groups Red - Turquoise
Yellow - Mercado 18

9:30 Cash Bar Blue - Kachina
Green - Rio Grande

Second Day
AM

8:00 - 10:00 Plenary

Results of Decom- Richard I. Smith
missioning Reports Associate Manager

Safety Analysis Section
Battelle, Pacific Northwest Laboratory
E. Smith Murphy
Study Leader
Safety Analysis Section
Battelle, Pacific Northwest Laboratory

10:00 - 10:30 Coffee Break

10:30 - 12:00 Working Groups Red - Mercado 24
Yellow - Mercado 18
Blue - Kachina
Green A Potters
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Second Day
PM

1:00 - Working Groups Discussion (continued)

5:30 - 7:00 Dinner

7:00 Working Groups Reports, discussion (continued)
(if necessary)

Third Day
AM

8:30 - 9:30 Working Groups Review reports

Red - Turquoise
9:30 Coffee Break Yellow - Mercado 18

-

Blue - Kachina
Green - Rio Grande

9:45 - 12 (noon) Closing Plenary Chairmen Present Reports

***************

.
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APPENDIX B

P_3g[{{gINgj

MR. SCHWARTZ: Ladies and Gentlemen, can I have your attention, please.
Welcome to Philadelphia, the City of brotherly love.

I want to welcome you all here, we appreciate your giving us your time,
your knowledge and your experience to discuss with us the issues relating
to decommissioning of nuclear facilities. They are important issues, to
not only the Federal Government, but also the States in their regulatory
programs. This is the principal reason we have structured a meeting like
this for State input to our decommissioning policy.

What we are abcut here, at the workshops, is to hear from you, the States.
How you view what you have seen so far, NUREG 0436 and some of the contract

reports.

Through these workshops we are going to be seeking your comments on the
clarification of jurisdiction between State and Federal Governments, on
the financial assurance aspects, that there will be money available to
decommission the facilities, and to the extent of decommissioning required.
By the extent of decommissioning, we mean mothballing, entombment, or
dismantling. You will be hearing more about this from Bob Bernero later.

We will be conducting identical regional workshops with other States in
Atianta, Georgia and Albuquerque, New Mexico next week. If you are accurately
registered, each of you will receive copies of the deliberation of the
States.in these meetings and also any documents coming out of the Nuclear
Regulatory Commission relating to the decommissioning of nuclear facilities.

In June of 1979 we expect to be back to you, through another set of work-
shops hopefully involving all of you again. At that workshop we will
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present the NRC Staff views and hopefully it will reflect what we have
learned at these workshops with the States.

I would like to go through the agenda now and make sure everybody understands
how we are planning to conduct the workshop.

.

At the close of the Plenary at 9:00, we will divide into working groups.
What I expect to happen tonight is that you will review the questions for
issues to assure yourself that what we generate on the banks of the Potomac
are things that you feel are important. If they are not important to you,
recommend to your workshop chairman that this is something you are not
interested in.

If there are issues that you think are not dealt with, raise them and get
them on the agenda for your discussions tomorrow. I think it is very

important that you review the questions, not in the light of the individual
questions themselves, but the issues that they raise whether you think tFey
are important to demonstrate.

Let me take this opportunity to introduce to you the working group chairmen.
The Chairman of the Blue group is the Honorable Steven ,Sklar, a Delegate
from the Maryland House of Delegates.

(Applause.)

The Chairman of the Green group is the Honorable Miriam Butterworth,
Chairman of the Connecticut Public Utilities Control Authority.

(Applause.)
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And the Chairman of the Yellow Group is Sherwood Davies, Director of the
Bureau of Radiological Health, New York State Department of Health.

(Applause.)

If I forget to, I want to thank you all right now for accepting the challenge
of chairing these groups. I feel very fortunate to have your involvement.

There are other representatives from the Federal Government here, I know of
two from other agencies, and I would like to introduce them so they can
identify themselves. They will be available during the working group
deliberations to provide to you the impact of their agency decision making
on any decisions or recommendations you come up with in the next few days.

From the EPA Office of Radiation Programs, Mr. Bill Crofford.

And from the Federal Energy Regulatory Commission, Mr. Ben Kitishima. Are

there any others from other Federal agencies who would like to be identified
here to the audience?

(No response.)

For those who wish to make a statement for the record, I would ask that it

be a written statement so that it can be included in the record. And, if

they would like to make an oral statement that you see me sometime during
the meeting to put you on the agenda for the Plenary session on Wednesday.
We have a very full agenda, and I would like to hold it for that time.

I would like to note also that the Nuclear Regulatory Commission is holding

a public meeting on the issur te are dealing with here on October 18th in
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Washington, D.C. for all those that feel they were not heard here or would
like to be heard again.

Let me just close with one other remark, all of us are busy; all of us
attend a lot of meetings, sometimes too many. For that reason we are
holding a night session and a day session so we don't take too much of your
time. But at too many of these meetings, issues are not raised by the
individuals, for a number of reasons, until the very end of the time that
it's available for discussion. I would appreciate it if each and every one
of you is conscious of that and ba on the record early.

I think the products of the workshop will benefit from that, and I think
you will benefit also by he& ring it early and having enough time to discuss
the issues.

With that, I would like to introduce Bob Bernero who is Assistant Director
of Haterial Safety Standards, Office of Standards Development, Nuclear
Regulatory Commission, who will discuss with you the technical and policy
issues and summarize the comments on decommissioning policy.

*
Thank you very much.

(Slide 1)

MR. EERNERO: Good evening, I have a rather lengthy pile of vugraphr.. I
will go through all of ther.. I am open to interruption for questianing if
you see fit. However, it might work better if I can get through the vugraphs
and cover all of this material in a more or less straight shot and we
can have a free flowing discussion afterwards. (Slides are at the end of

the presentation.)
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You have copies of every one of the vugraphs I am using so that there is no
need for you to take notes. You might even find it convenient to flip
through as I go through the material.

Shelly Schwartz told you what we are doing here.

(Slide 2)

NRC can't do this alone. We feel at NRC that in order to do reevaluation
of our decommissioning policy we have to share with the States the questions,
the policy considerations, the matters at hand because we share jurisdiction
with you.

Many of the licenses that we have are also issued by the states. There are

many instances where the States have programs with us for licensing, so
what I would like to do tonight is go through the subject of decommissioning.

First of all what we are talking about, what nuclear facilities are, -

wtat sort of activities are associated with decommissioning, and then
I'11 give yqp a brief overview of some of the history of reactor decom-
missioning which is of most interest to most people, then a brief
summary of the present requirements for decommissioning.

There is an NRC decommissioning policy. Many of us don't like it, we want
to improve it, but I would like to explain to you-what the present require-
ments are under which facilities are licensed. And last I will get into

what we are doing about it, what this plan is, where we are going from
here.

(Slide 3)
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First of all, let's get into some terminology and see if we can't agree

for clear discussion of this issue to use the same words.

Decommissioning is removal from active service, or removal from service.
And along with that there must be a need to dispose of radioactive
residue.

Now many types of decommissioning are not complete. And there is a great
deal of confusion in discussing this matter because people will frequently

say a plant is decommissioned when in reality it is only temporarily
decommissioned. It isn't finished. It's in some form of safe storage.
Someone padlocked it, or put some guards around it. It's in custody, you

can't walk away from it, you can't release it. It is only partially

decommissioned.

Final decommissioning, it has been done. There is disn'antling with removal
of residue, a release of the place. You don't need to Lave guards, you
don't need to have padlocks after it's prcperly dismantled.

There have been cases of what is called entombment. Where the radioactive
residue is in effect buried. Sealed up with concrete, typically. So that
this residue is isolated from the biosphere. People can't get at it.

But I didn't use unrestricted release there. There is the real question
in my mind, and in the mind of many other people, whether it's legitinate,
whether it's acceptable to take very long lived radioactivity and seal it
up in concrete on the surface.

King Tut's tomb was looted only a few hundred years after he died and even
we who have totally removed all the contents came by only about 2000,
or 2500 years after he died. So if we are looking to entombment to hold
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radioactivity that is at a high level for 20,000 years, I don't think it's

a legitimate use, I don't think it's a legitimate method.

Now I'm speaking here of how to handle the radioactive parts. There are
non radioactive parts of a nuclear facility and particularly a power plant

where the turbine generator may be eminently usable with another boiler.
Another fuel form could be used to feed the boiler. And in that instance
one speaks of conversion.

A nuclear facility migh' be converted to another form of nuclear facility

or into a non-nuclear f acility. And we should be careful in discussing
decommissioning to remember that the primary interest is on the disposition
of the radioactive material.

(Slide 4)

Now, the scope of this whole effort is to cover the entire range of licensees
that NRC is responsible for. That ranges froni the largest power reactor
down to a radioactive materials licensee like the doctor who handles
radioactive drugs for use in diagnosis. -

There is a question of decommissioning with all of these licensees because
all nuclear activities have associated with them some residues. We are
anxious to look at all of the alternatives of such decommissioning.

However, in this program we cannot look at the overall waste management
program. In order to sort out our problems and approach them in a timely
fashion we are not tying the decommissioning evaluation to the high level
waste repository, even though I will mention the possibility of some of
the decommissioning waste going to that repository.
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Similarly, the low level waste program, low level burial grounds. We have

a problem in the country today, but we would merely confuse issues and
not accomplish very much if we confuse the two program: and try to deal
with the low level waste program in the decommissioning evaluation.

'Well, if we do this, if .e separate those problems we have to be careful
because we will have soft spots. We will have a vulnerability to error,
and that's why I indicated on the vugraph we will have uncertainties
about the form, the acceptable form of waste shipments. How can waste

be packaged, where can it go, how far will it have to go, what will it
cost to ship it?

-

And residual activity standards, which are related to the waste management
programs, this is how clean is clean. What can you leave on the ground,
what can you leave on the surface in terms of radioactivity. Uncertainty
there can give us uncertainty in clean up costs. But as a practical matter

I ask you, this is not the forum for high level waste repository, and how
the States can parti.ipate in the development of it.

So please let's try to confine the discussion to r;ecommissioning.

(Slide 5)

Well, what are the facilities that we are concerned about decommissioning?

This map -- many of you have seen this before -- is a map of the power
reat. tors of the United States. 66 of them, I believe, are operating right

now. Another 80 or so under construction. We are talking about~a~very
large number of large facilities distributed throughout the United States.
Heavily in the Eastern half as you can see.

And these facilities tend to dominate much of the discussion of decommis-
sioning for two reasons.

65



There are so many of them distributed around the country, and they are
so large, they do constitute a major decommissioning cost. And they are,
of course, a complex decommissioning job.

They are supported by a fuel cycle. In order to have a set of reactors
operating, there have to be uranium mills, there are uranium mills in
the fuel cycle in the United States.

(Slide 6)

About 23 mills right now operating. Most of those are in the Western
States, in Wyoming, Colorado, New Mexico, some in Texas. About half of
the uranium mills are licensed by states and half of them by the Federal

Government. It depends on the NRC's Agreement States Program whereby
certain states, right now about half of them, enter into agreements with
the NRC to license certain facilities and material operations.

There are few fabrication and conversion plants. I lump them all

together. About 15 facilities.

If you briefly reflect on the fuel cycle for a power reactor, the uranium
mill produces uranium oxide, U 0 , sometimes called yellowcake. That is

38
converted typically in a factory that merely changes the chemical form
from uranium oxide to uranium hexafluoride.

There are right now only two such facilities for the civil power reactors:
one in Oklahoma, the other in Southern Illinois.

After being converted to uranium hexafluoride, the uranium is enriched in
Federal plants. There are three Federal enrichment plants: Oak Ridge,

Tennessee; Paducah, Kentucky; Portsmouth, Ohio. Those are Federally owned
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and operated and the owners of the uranium pay the Federal Government a
fee in order to have the isotope ratio in the uranium changed.

After the uranium is enriched it is shipped to a fuel fabrication plant
where it is converted back to the oxide form and then treated chemically and
thermally to make little hard pellets of uranium oxide. These ceramic
pellets are then assembled into bundles.

There are a number of major fuel fabrication facilities. They generally
run along the Eastern Seaboard. The Westinghouse factory for fuel is in
Columbia, South Carolina. The General Electric fuel fabrication plant
is in Wilmington, North Carolina. Babcock and Wilcox has their main plant
in Lynchburg, Virginia. Combustion Engineering Corporation has their plant
in Connecticut. And then you go way out to the West Coast to find in
Richland, Washington, the Exxon Nuclear Plant and near San Diego the General
Atomic Plant.

Now I didn't name 15 plants there. There are a number of small research
and development type fuel fabrication facilities scattered about the country.

Those, though not so terribly important in the economics of the fuel cycle,
are facilities that we must be concerned about for decommissioning.

Low level burial grounds exist now. There is a shortage in the United
States of useful low level waste burial facilities. Right now there are
only three such burial grounds in operation. There is the burial ground at
Barnwell, South Carolina. There is one at Beatty, Nevada, and another in
Richland, Washington. Other burial grounds, the other six of them are
not operating right now. Sheffield, Illinois, Maxey Flats, Kentucky and
NFS-West Valley, New York.
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We have one more class of license listed here, and it is a very large one
and it ranges in size over a very great range.

What I call material licensees. These are licensees who are authorized to
hold or to do something with source material that is something like uranium
or thorium, byproduct material, that's material that was made radioactive
by a reactor, or special nuclear material. That would be something like
plutonium, or fissile uranium.

These material licensees are mostly licensed by the States. I thiiik the
best number we have right now is 21,000 licensees, and about 9,000 of them
are liRC licenses and the others ata state licenses.

The best estimate we have is that 40 percent are medical or academic
licenses and the rest are industrial. Things like x-rays sources for

checking pipe welds, well logging sources for the exploration of oil, and
things like that.

These licenses, as I say, cover a great range of size and they can be a
problem. We are concerned about financial responsibility for these as well,
so that if a material licensee goas bankrupt, and this is iiot a high
visibility operation where the State Public Utility Commission is looking
at it and has all sorts of other scrutiny, we want to be sure that if one
of these licensees goes out of business, there isn't either an undue risk
of contamination getting all over tbc place, nor an unnecessary expense to
the State or to the Federal Government for cleaning it up.

(Slide 7)

Let's look at a nuclear facility and talk a little bit about what is
decommissioniag. This facility is not far from the meeting room where we
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sit. This is on the Susquehanna River about 90 miles west of us here.
Just outside of Harrisburg, Pennsylvania. This is the Three-Mile Island
Nuclear Station. It has two pressurized water reactors. This is Unit 1,

this is Unit 2.

The station is on Three-Mile Island. The water you see on both sides is
the Susquehanna Rive'r whose flow is not enough to give adequate once-
through cooling without undue thermal effects on the river, so each one
of the reactors has a pair of cooling towers to provide power plant cooling
with minimal effect on the river.

Now when people speak of a nuclear power plant being decommissioned
there is usually an impression of the whole being radioactive. You really
have to look at the thing closely to see where the radioactivity is
concentrated.

Now what I would like to do is go into this plant, go right into one of
the reactor buildings where we have the reactor and its core and work our
way out and see what we have.

(Slide 8)

If you go right down into the bowels of that big cylindrical building
you will find a pressurized water reactor.

Now the pressurized water reactor is the more common type found in the
United States. This is the reactor vessel itself and the core. And this is
for a typical large plant in use today.

The core is about twelve feet tall and about twelve feet across. And
each one of these bundles, they are square bundles, is a bundle of tubes
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about as big around as your finger. Each tube is filled with a very

long stack of ceramic uranium pellets. When bundled together and

controlled in a certain way, the nuclear reaction, the fission, takes place

there and a great deal of radiation is generated.

The fission reaction causes the uranium to break up, producing fission
products in the fuel. That's where the bulk of the radioactivity is

produced. But the radiation field will actually make the steel here,

these steel structures that are holding the core together, that radiation
field will make them radioactive themselves. They become irradiated,

not contaminated. You can't wipe it off, it is right into the nuclear

structure of the steel itself. The radiation has converted it so these
metals are now inherently radioactive and two nuclides in particular are
of interest to us, Nickel 59 and Niobium 94, because they have very long
half lives. They become radioactive and they don't decay very rapidly.
We are talking about a half life of 20,000 years for Niobium 94.

Now the water that cools the reactor comes in here, comes down the outside

of the vessel, flows up through the core and out to boilers where it
will -- it is very hot water, and it will cause other water to boil making
steam to drive a turbine. That water will contain radioactivity of a

different type. It's called an activation product.

There is a very small amount of corrosion going on in that reactor coolant
system, and these corrosion products, they are metals, are floating in
that core and they are becoming radioactive. They are becoming radioactive

cobalt, radioactive manganese, radioactive iron, the various constituents
of stainless steel.

Now what happens is they go out into the pipes and gradually they plate
out and they form a highly radioactive layer out there, but it is
principally cobalt 60 which has a 5.3 year half life.
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(Slide 9)

Let's look at the rest of the reactor coolant system, here we see a
human figure by the way for scale. Here is the reactor vessel again.
Here is where the hot water comes out, goes through the tall pipe into a
boiler. The boiler is merely a heat exchanger so that one can kecp the
reactor water on one side, never boiling, and the turbine generator water
on the other side, allowed to boil so that it can be piped off to the turbines.

.

The reactor water is returned by these large pumps for reheating.

Now that Cobalt 60 I mentioned is going to distribute itself around in
the boilers in these pipes, and in these pumps so that as F.srt af decom-
missioning one will have to deal with high levels of radioactivity there as
well.

Now that system. this is called a nuclear steam supply, or the reactor
coolant system by some --

(Slide 10)

that's embedded in that large concrete containment building. For operational
safety reasons the reactor vessel and the boiler loops are encased in
heavy concrete, usually referred to as the biological shield. It provides
two things: one is that it shields radiation, it stops radiation during
the f;;sion reaction. And secondly, it's there in the event of an accident.
If a pipe breaks it acts as a mechanical shield.

Now that structure of concrete in the area around the reactor can also
become somewhat radioactive. Right up close to the reactor vessel there
are a few elements in the concrete that can become radioactive. So that
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if one is going to decommission one has to dig out the reactor, its core,
and this structure with care because of the radioactivity contained therein.

Now during ordinary operation of the plant there isn't an awful lot of
radioactivity in this building's atmosphere. You can move around in there,

it's the controlled zone. You can move around, there will be some leakage

or spillage, but this building has a steel lining typically, so that in
decommissioning one is going to clean the steel and then in essence have
what amounts to a non-radioactive outer building.

The main building itself is not likely to have any residual activity except
on the liner or on a few of the pipes going through it.

Now one of the major passages going through it is a duct for spent fuel.
All reactors have spent fuel stored there until it can be shipped away.

(Slide 11)

I apologize, this is not a reactor spent fuel pool, but it is close enough.
This is a separate spent fuel storage pool. The only d',fference here is

that it is larger.

Spent fuel, those bundles you see are those dark colored rectangles that
stick up out of the stainless steel pipes. A spent fuel bundle turns

black. Typically, it is a very satin black when it comes out of a pressurized
water reactor. It's a sort of a reddish black when it co'mes out of a
boiling water reactor. These are the activation products on it, the corrosion

products.

The fuel is stored in a large swimming pool type storage basin. There is

relatively little radioactivity coming off of it now. There is radiation.
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That water is primarily for shielding, for biological shielding. And to
some extent for cooling. But there is very little material coming off.

The water in most pools is clean, but in order to decommission a plant one
has to dispose of the spent fuel and then clean this pool, the walls and
the sumps and the pipes that served it.

(Slide 12)

That pool is usually in the auxiliary building, so let's look at that plant
again and ask ourselves, where is or was the radioactivity?

The reactor vessel is in here, the reactor coolant system, the biological
shield, the spent fuel pool in this particular plant is in the building
over here. There are other systems.

But the radioactive waste treatment system, storage tanks, you see these
tanks out here, outside the building, those tanks there do get radioactive
to a fairly mild degree.

The basic thing then is that one finds that the nuclear power plant is
highly radioactive right around this building. But is progressively less
radioactive and becomes virtually non-radioactive when you get away from
the reactor building. So that there is a great deal of the plant which is

not decommissionable for reasons of radiological health and safety.

If I were to come in at the end of useful life and say that I'll tear down

that cooling tower, I would not be doing that for reasons of radiological
health and safety. I might be doing it for site restoration, for cosmetic

reasons, for some environmental property reasons, but not for radiological
health and cafety.

73
'



And one of the very important things in our mind is, we authorize the
construction of this whole thing. And by we, I mean the NRC. Should we be

concerned about the destruction of the whole thing, or should we confine
our attention to the radioactivity? This is one of the questions ne are
anxious to discuss with the States.

(Slide 13)

Let's turn to some history.

The number of reactors that have been decommissioned is larger than this.
There is a goodly number of small reactors, little research swimming pool
type reactors, but they don't really teach us very much about decommissioning
a large reactor bacause they are so simple. They are a little bit more

complicated than that spent fuel pool you saw, but they really aren't
teaching us a whole lot about the major job of decommissioning.

These reactors are ones that have been decommissioned from the first
generation of reactors and they are all fairly small, in megawatts
thermal ranging from even a fraction to 256 megawatts. For perspective,
a major power reactor today is 3,000 or more megawatts thermal. So it's
way above this range.

Now we don't have experience on decommissioning a major power reactor

because we don't have any to be decommissioned yet. They are all fairly

new and they are all very valuable to their owners.

Now these were decommissioned, but notice something, mothballed, mothballed,
mothballed. You see that throughout. That is a temporary form of decommis-
sioning. Tomorrow in the detailed discussion of a reactor decommissioning
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analysis you will hear terms defined more specifically, but in a nut shell,
mothballing is just temporary storage. It is to remove the fuel and the
easily removable radioactivity aid then padlock the door and guard it.

Well, what you will find is many of these reactors are on sites with other
reactors. Here is one that is not far from us also, Peach Bottom. Peach

Bottom 1 is mothballed, and it can be practically mothballed and guarded
and provided with proper health physics surveillance for almost no cost
because it is on a site with Peach Bottom 2, and Peach Bottom 3 which are
very large power reactors in operation. So every third sample that the
health physicist runs is on that l ettle one that's in mothballs. And the

net cost of that is very, very small.

So if we look to these for precedent, for examples of what useful experience
we have, we don't see too many.

Here's a dismantled one, but it's very small.

Here are some that are entombed, where the radioactivity is cast in some
sort of concrete mausoleum and left there forever, indefinitely. And there
is one place in Elk River, Minnesota, that's north of Minneapolis-St. Paul
that was dismantled. And this one gets a great deal of attention and is
perhaps one of the more useful pieces of experience from this whole set of
reactors.

(Slide 14)

Just looking at that example briefly, the Elk River reactor is a small
boiling water reactor, it was set up as part of the power reactor demonstra-
tion program with a contract whereby the Federal Government in essence
said, look, if you operate that thing we'd give you a lot of financial
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assistance and we'll cut a deal with you. We'll own it until it has gone

through the check out period and some reasonable period of operation. And

then if you like it you can buy it from the Federal Government or if you
don't we'll take it away. And the owner said, I don't like it, it is not

efficient, it's not what I want, take it away.

So the reactor only opbrated from 1962 to 1968 and it was decommissioned in
the years 1972 to '74. Now, when I say here that the method of decommission-

ing was dismantling, I am referring to the reactor itself, to the nuclear
steam supply as you will see in a few pictures in a moment.

The power plant, what we usually think of as the power plant, that's the
turbine generator that generates the electricity, was almost brand new.
And they converted it to operate on a coal boiler and to continue operation
as a power plant which it does today.

In early 1972, the program made a detailed estimate of what it would cost
to dismantle that little reactor and they estimated 5.1 million dollars,
documented it, and about two and a half years later, when they were done,
it came out to be 5.7 million dollars which was not bad, about a 15 percent
over run in that short span of time. It is sort of a clue on what sort of
uncertainty one might have, or certainty in cost.

.(Slide 15)

A few pictures of the Elk River. This is the installation of the plasma

torch manipulator. In order to cut up that reactor you can't go near the
thing. You can't get in there bare walled, you have to do it under water,
and it's a thing like an acetylene torch, a plasma torch, and it goes right
down into the reactor vessel and cuts through the steel.
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Now you can see here, if you look at this, this is not a very large reactor.

The inside diameter of that was, I think, only about 6 or 7 feet. Not very
large compared to today's reactors, in the relatively thin reacotr vessel,
about 3 inches thick whereas some of the big pressurized water reactors
today run 8 to 9 inches.

(Slide 16)

Now here is the reactor building. This is the containment building. Some

of them have a flatter top, some of them have a domed top. And after
having cut up the reactor vessel, the building was cut open somewhat and
the internal parts of the building were being hauled away. Notice in the
background there is a big building here, and that's where the turbine is.
And that strange looking catwalk like structure is an elevator for hauling
coal and you will see more of that later.

So the reactor building was gutted and then stripped.

(Slide 17)

And then the last section of subgrade steel, this is where the reactor used
to be and they dug the pieces out of the ground and there you see now the
coal plant in the background.

(Slide 18)

And then when Elk River was done they had a parking lot, they had a coal
plant with a parking lot. And this is where the reactor had been, right
here.
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In our calculation, which you will hear more about tomorrow morning, we are
taking the whole station down to a parking lot hypothetically, in order
that we have a reasonable estimate of all possible costs. We will discuss
this with you at great length, and we may come to the joint conclusion that
neither one of us cares who knocks down the cooling tower. And if financial

assurance for decommissioning is held for the future, it might be confined
just to cleaning up the reacotr building. But we want the option to be
open.

So we are calculating the entire cost of taking the whole reactor station,

reactor buildings, control buildings, warehouses, everything down to this
kind of a parking lot status.

(Slide 19)

You will get a little bit more about this tomorrow. But here is the compari-
son, just a quick comparison, of Elk River and Trojan, the reference reactor

for our pressurized water reactor study, and you see the differences.

The differences are pretty significant. And the years of operation here,
that plant only operated for 6 years and it wasn't even full power operation
for all of the 6 years. And we estimate on a major power reactor that more
than 30 years, greater than 30 years would be the operating life.

I would like to single out here that there is no exact time to stop operating

a reactor or a power plant of any kind. The operational economics are what
usually will shut the plant down, when the cost of replacement fuel, mainten-

ance, and all other factors is such that the power company is not getting

an efficient operation out of it, and can turn to another machine.
They will do so and the plant will either be.put on some sort of a standby

for emergency use only or it will be shut down, and in the case of a nuclear
plant, decommissioned.

78



We estimate 30 years life, 35 years life, maybe 40 years life. The NRC

licenses these plants for 40 years from the date of construction permit.

Since a typical plant takes about 6 years to build, you would then project
34 years of operation and they don't have to shut off the reactor, but to
operate it any further they have to get a license renewal and the thing has
to be reevaluated to see if it is still in good shape. So the operating
life of a power plant is not that hard and fast a thing.

(Slide 20)

Let me just briefly go through our existing criteria for decommissioning.

If you are not familiar with the Code of Federal Regulations and many of
you probably are not, we use a shorthand. Title 10 of the Code of Federal
Regulations is Energy. CFR standing for Code of Federal Regulations. And

then we have parts and sections.

The part 50 of Title 10 is concerned with licensing reactors, enrichment
plants (if we ever do license them), and fuel reprocessing plants (if we
ever do license them).

We have in that part 50.33, section 50.33 which says that before we can
license a facility, a power reactor say, we must be assured that the owner
is financially competent, capable, has the resources to hire a good crew,
to train it properly, to deal with the spare parts and the emergencies that
go with the power plant, that has all of the resources necessary to safely
operate it, and to shut down, and that includes decommissioning that nuclear
facility.

.
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There is an appendix to part 50, appendix C that spells out in detail the
sort of financial information wa need to support that finding. But decommis-
sioning is not singled out. Decommissioning is not emphasized in that sort
of a consideration. There is another part, 50.82, that says that when a
facility is ready for decommissioning, then the owner comes to the NRC and
says this is how I would like to decommission it. We review and approve
the plan, or have it cnanged as necessary. But that's at the end of life,

that's at the end of the whole thing.

So there is an end of life approach right in the regulations. And the only
guidance that exists really is a regulatory guide. That does not have the
force of regulation, that is the NRC working Staff speaking to the outside
to the regulated industry and saying, if you want a good idea of how we
tend to review these things here is what we think are acceptable decommis-
sioning modes. And that regulatory guide says well, one way you can do it
is mothballing, another way is entombment, another is dismantling, and
another way is conversion.

Well, mothballing, and I said before, is temporary. It's not a solution,

not a final solution. Entombment and dismantling are certainly two final
choices, and conversion is scmewhat -- well, I sometimes say it's irrelevant,
but it really isn't, it's a complicating factor if you try to salvage some
of the plant for some other purpose.

But if I look at that regulatory guide I say to myself, it's not enough.
Right now I think it is appropriate that we have more definitwe guidance,
and more definitive regulations.

For fuel cycle facilities we have an appendix for that part 50, for fuel
reprocessing plants that gets more specific about decommissioning, more
basic requ;.'c 2nts. But it is somewhat academic, because we are not
licensing reprocessing plants.
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The other facilities, uranium mills, fuel fabrication plants, and others,
there is a little bit of what we have for the reactors as far as financial
assurance. But nothing with real teeth, nothing that requires funds to be
set aside in any firm fashion. It is more or less just look at, and
evaluate, and judge financial competence.

We have some residue limits, both in the reactor reg guide and other
guides for clean up. They don't have the force of regulation. They are
not highly tested and, what shall I say, force-of-law clean up criteria,
but they are not bad ones, they do exist there. And the more we look at
them in light of the current evaluations, the more reasonable they do
appear to be.

(Slide 21)

Well, right now, what do we do to evaluate decommissioning when the reactot-
license is granted? Well, basically it's done in a very simple fashion,
and perhaps too simply.

The licensee, or the person proposing to get a license for the reactor
identifies a mode of decommissioning and the cost as a representative
number. The NRC Staff considers that cost and when that cost would take
place in judging whether that company is financially competent. And then,
in the environmenta? statement, you will find a cost-benefit analysis. How

many mils per kilowatt hour does it cost to generate electricity with that
plant or an alternative coal plant. And you will find the decommissioning
cost buried as a small portion of the mils per kilowatt-hour cost.

Now, when it comes to Nnding, who is going to set aside the money?
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(Slide 22)

Who is going to control that money? Who will make that requirement? NRC
does not do it.

I put here an example, this is a fairly recent adoption by the State of New
York, which we got in a comment in our decommissioning proceedings. And

the State of New York Public litility Commission, acting out of the philosophy
that the costs should be borne by the customer served by that plant, in
essence has set up a cash sinking fund invested in the utility's own
assets. Basically they say the plant is going to depreciate not to zero
value, but at the end of its life to a negative value. That value being

the cost to decommission it.

You know there is no salvage value there, it's a penalty when you are
through, so you write off the plant to a negative salvage value and the
utility charges a fraction of that cost as a depreciation expense as they
go along.

So each customer pays a pro rata share and the utility puts that money into
a reserve fund. And in that reserve fund which is moving around inside
company resources, just like short term rapital, the utility has to be
sure -- I should say, the Public Utility Commission mates sure that the
utility will not count that in their rate base, or get liens against,
borrow money against it. So that has to be used, those resources are used

,

but they are not owned by the power company.

And since they are in the short term cash flow, they can get a rate of
return that's very high, so it is like having a sort of an escrow account
for the electricity customer with a 15 percent return, 15 percent interest
rate.
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Well, there is a drawback to this, and I just got another letter from the
State of New York recently, and others have recognized the same problem.
When you collect money this way it is apparently judged by the IRS to be a
business expense and subject to Federal Income Tax which can, in effect,
roughly double the cost,.the full Federal Corporate Income Tax. It is

suggested by some that if this were an irrevocable trust it could be

treated something like a pension plan and if .that were done the IRS wouldn't
tax it and you would thereby double, or I should say halve the cost to the
customer. But I don't know what you would do with the interest yield on an
irrevocable trust. It probably would be lower.

So there is some subtlety here. But an interesting point. Who does this,
who does the deciding on should it be a blind trust, an irrevocable trust.
An open account like this, how does it appear in the rate structure of a
regulated public utility? Right now many tell us that we don't have any
authority to meddle in that, that the statutes of the United States and the

respective states reserve that to the State Regulatory Commissions and the
Federal Energy Regulatory Commission under certain circumstances.

(Slide 23)

Let me just summarize, what's wrong with the present decommissioning policy?

First of all we don't have recognized criteria that are widely known and
widely understood for how clean is clean in soils, on surfaces, and in
burial. We need these.

We don't have a clear policy on the permissible modes of decommissioning.
We don't even say when in our guidance, there is nothing that says if you
mothball a plant you can only leave it in mothballs for 10 years, or 20
years, or 50 years. Everything is quite indefinite. A very bad aspect of
the present policy.
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There is lack of a clear policy on financial assurance. The NRC sort of
touches on it, but really doesn't get into it. We are in a passover mode,
we leave it to the states. But it's not clear that we do. We don't
have any clear deal to leave it to you. We have never sat down with you
and said look you do that and we will do this.

And little is being done to see that plants are being designed to facilitate
decommissioning. If we really look at this thoroughly we might find design
features that would make it a lot easier, a lot less costly to decommission.

(Slide 24)

So what are we doing about it. We are going through a complete reevaluation
of our policy on all our activities. We are trying to do a whole body of
detailed technical studies, such that we will have enough information to
make reasonable judgments about the whole spectrum of the question. And

then we will go into a rule making mode. That's the normal procedure
whereby the Federal Government says here is a new regulation and we propose
it and the public can get in and contest it and the whole public process
goes on.

This one is unique because we see we have deep mutual interest with the
states. Many of these facilities we are worried about are also licensed by
the states. We have related responsibilities because there are facilities
that you license and we don't.

(Slide 25)

An accelerator which is a frequent tool in industry now, and in research,
is a machine. It's not a nuclear reactor; it is a machine that generates

.
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radioactivity. It makes things radioactive. Now those are state licensed,

NRC has nothing to do with them.

Naturally occurring radioactivity, radium things, there are radium smoke
detectors, and radium needles used in medical therapy, these are state
licensed. Naturally occurring radioactivity, we don't license, we have no
jurisdiction over it.

So we see this work as being potentially useful in State -- in related
State work where the problems are similar and where the cost information,
the detailed technical analyses may be quite useful.

(Slide 26)

So we are looking at this rule making on decommissioning and we are trying
to keep certain thoughts in mind. One of them is, and it's not a trivial
thought, that the responsibility for decommissioning is what is really
urgently needed, not the act of decommissioning.

There are a lot of facilities out there that need to be decommissioned.
The classic example, NFS-West Valley, New York, but those facilities are
not teetering on the brink of a disaster. They are a mess needing to be

cleaned up and what is needed urgently is clear assignment of responsibility.

So that's an important thing in our mind, the assignment of responsibility.
Not actually plunging forward to decommission this facility or that. And

in our policy and rule making, very strong emphasis to remember, we want to
say what is an acceptable method, how far do you have to clean it, when
must it be done, and how can we be sure that the money or the resource will

be available?

.
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Those are the four key features of the thing. And we see the difficulty of
coming to grips with the problem arising in two areas. In residue limits

and in surety arrangements because both of these deeply involve the responsi-
bilities of others.

Residue limits deeply involve the Environmental Protection Agency and all
of the states in which these facilities are used.

Surety arrangements -- who is going to pay for it and how to clean it up. .

These also involve us, they involve the Federal Energy Regulatory Commission,
and they involve the states. So what we set up as a program is a pattern
of information reports.

(Slide 27)

These are detailed studies. You will hear an explanation of the results of
the first two of these tomorrow.

These are large reactors, a pressurized water reactor, and a boiling water
reactor. One each to see what are the costs, what are different ways you
can do it, what does it take to do it, is the technology available to do
it? And then on fuel cycle facilities and others, a fuel reprocessing
plant, a mixed oxide fabrication, a low level burial ground, a uranium

mill, a fuel fabrication plant, and a UF6 conversion plant in parallel so

as not to waste the fresh minds we are using on those subjects. We are

doing studies on what one might do to facilitate decommissioning, both on
reactors and fuel cycles.

.

So you see this information flow. And that is the fiscal year, by the way,

Government fiscal year '78, '79 and '80. Our priorities are to get the big

reactor studies done first, but we definitely want them separate so that we
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can learn certain things in doing one, and factor that learning into the
conduct of the second.

We have finished this one, we have finished the fuel reprocessing plant, we
are almost finished with this mixed oxide one. It's in house for review
prior to publication right now.

These are the principal reports. The ones you will hear about tomorrow are
the pressurized water reactor and the fuel reprocessing plant.

,

Now what will we do with these information reports?

(Slide 28)

Here is the basic program. If one is to develop a new regulation with the
significant environmental impact it should be done by an environmental
impact appraisal.

So the core of this whole thing is some technical work leading to an environ-
mental impact statement. We divide the technical work into three basic
areas.

One of them is financial assurance. One of them is radioactive residues,

and the third, which is important internally to us, is generic applicability.

Now I've said financial assurance is who is going to pay, and how, and
when, and who will control it. Radioactive residues is how clean is clean.
What is an acceptable level of radioactive contamination that one can walk
away from. The generic applicability important to us is'that if we study
carefully the Trojan Nuclear Power Plant in Oregon, does that information
apply to the Three-Mile Island Nuclear Plant here in Pennsylvania, or to
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the Oconee Plant in South Carolina? It's how generic is this information,

how generally applicable is it? We have to be very careful there that we
don't miss things.

So we want to think through these issues and develop this environmental
impact statement, but we recognize the role of the states. So what we do,

as soon as we have started with this plan, we have scheduled this and two
other workshops. This diamond here is the State workshops whereby we sit
down with you and we are asking you are we doing this intelligently? With
the guidance we get from you we go back and put down on paper what we are
thinking, which way are we going in the EIS? What are the patterns coming
out? What is the set of our mind coming? Then we sit down with you again
and discuss the issues with you, what we think are the right procedures or
policy so that then when we have come up to the Commission with the policy
statement, a proposed rule, and have completed the environmental impact
statement, we have had the benefit .'f your advice twice on how we approached

it, and what we are thinking of.

Now there is still a public rule making you know, if you have said, after
advising us twice, that we still acted like the most stupid dolt you ever
saw, you could still come in to the public rule making and call us that.

~

You lose no rights by coming here, you know. This is gravy for us so we

. hope it's gravy for you.

(Slide 29)

These workshops we are holding are to solicit State views on jurisdiction
and residues, so that we can get specific guidance. We are trying to do
this before our thoughts are cast in bronze. We are consciously trying to
come in here without having made up our minds.
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And the first set of workshops, this one, and the other two next week, are
to discuss the approach we are using, the questions we are asking and the
results of our first two reports.

The next round of workshops in 1979 are to discuss with "ou how it is
coming out. That would be a discussion of policy. And the final results
on this thing.

So what can you do to participate?

(Slide 30)

You can take an active role, you can speak your state's or your agency with
the state's views on all of these key issues. Those of you who have the
expertise can critique these technical studies that we are doing. If the

Radiation Control Program Directors disagree with some of the radiation
control analyses in there, we welcome that kind of peer review.

And then after we are through you can participate in our rule making process
as usual. And if you have work of your own, regulation of naturally occur-
ring radioactivity of accelerators and things like that, you can take
separata State actions whether that be legislative or executive action to
deal with that.

,

(Slide 31)

So let me cover the questions that we have put in your handouts. We
started this whole program with a Federal Register notice in which we asked
a series of questions in what I cos, sider in retrospect a more stilted way.
We are trying to recast them into a ii. ore free flowing layman's terminology
here, and I divided them into three sections. There are fourteen quest,ons.
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And the first -- I would just like to go through these. I would like to

say I welcome discussion and questions now, but I don't want to replace the
purpose of the workshop which is for you to discuss these questions with
yourselves. So tonight let's make sure we are just getting an idea of what
are the bounds of the questions. What are the topics, rather than what are
your views. I think it would be constructive if you withheld your views
for your internal discussion in the workshop groups.

So the first question. Do the states have an acceptable role in the plan?
Are we just giving you a ritual pose here or are you in a position to get
your views heard, get them heard at the right time, and heard in an effec-
tive fashion? Are the technical reports adequate? We've got these great
big fancy reports, you have received two of them now. Are we really covering
something comprehensively and adequately, or are they just a pile of numbers,
a pile of calculations? We are looking for this kind of comment. If we
are looking at the right facilities, if we are looking at the right alterna-
tives for those facilities.

Should we modify the plan in some way? Can you suggest any modification to
the plan in order to either make your participation more effective, or to
have better information?

Now when one gets into decommissioning plans, I will be covering shortly
the comments we have received from the public, from you people and the
states formally, and from industry, since we have started on this effort.
I think it will be useful to you to hear these comments.

Many have suggested the detailed decommissioning plans. That's right --

once you define detail, we usually think of a detailed decommissioning plan
as a very exact thing saying exactly how you will knock down the building,
package the waste, take it away, where you will send it, all of that.
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Some argue that that should be in place before you issue a facility.
Others say you are to wait. You know by the end of 40 years life, and
maybe 30 years holding, it will be a totally different ball game. It will

be a different thing altogether. And you are just wasting your time setting
up a plan in advance.

Is delay in decommissioning justified? That is, the facility is at the
end of its life, it is just sitting there, is it okay to let it sit for a

while to save money, or to save radiation exposure? Is permanent entombment
of that fo:ility -- this is the King Tut's tomb approach -- is that an
acceptable method of decommissioning? If we do that then we gradually
accumulate entombed facilities here and there.

Let's look at another set of questions here.

(Slide 32)

This next set of three is related to clean up criteria.

Should the criteria extend to building structures and components that are
not contaminated? My favorite example is the cooling tower. Should we

care, should we require the demolition of cooling towers or nonradioactive
buildings?

Now, a delicate one, can clean up criteria, these are radioactive clean up
criteria, can they be developed by the Federal Government in such a way
that the states can endorse and follow them?

One of the great problems, as I see it, is that if the Federal Governmeht'
~

licenses a facility and then says if you clean it up to my criteria it is
acceptable for you to walk away. And if the host state disagrees with my
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criteria, we have created a nightmare because then I will authorize that
fellow to walk away and the state will be very upset and take him to court
or whatever has to be done to get the place cleaned up properly. And the

real issue is one that the State and the Federal Government ought to get
together and have consensus standards of some sort. Can this be done?

Now, what is the basis for such a standard? We are considering here a
standard that would be based on the risk to an individual, risk of radiation.

And we use the term here that some of you who are not radiation trained
might not know. One millirem per year. This is one of the numbers, it's

not the proposed standard, it's not the only number we use, but it's one.
It's a sample.

.

One millirem per year is a very low level of radiation.

(Slide 33)

For those of you without the background in the field, I included a very
simple sheet to give you a perspective on what sort of radiation you receive
without fooling around with radioactive facilities. And if you look at

radiation exposures that one gets from the world around us, if you fly
occasionally you can be getting a radiation exposure from flying of 1, or
2, or 3 millirem per year.

If you are a frequent air traveler you will get a radiation exposure on the

order of some 10's of millirem per year. The average person in the United
States gets something like 100 millirem per year just living where you
live. You get that radiation from the rocks in the soil, from the cosmic

rays coming from outer space, from the chemicals ia your body, from a
variety of sources.
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Wow if you live out in the Colorado mountains, you know back of Denver,
Leadville, places like that, two things are operating there. Ora is you
are a lot closer to heaven so you get a lot more cosmic ray ation. And

secondly, you have a lot more big rocks around you giving you more radiation.
So that the natural background gets you up around 200 millirem per year.

And there are even peculiar places in the world where the average radiation
of millirem per year is very, very large, but these are in parts of the
world where the wear and tear of every day life kind of masks anything the
radiation might do to you. And most of these are due to Monazite Sands;
they are mineral deposits that are radioactive.

(Slide 34)

The last set of questions deal with who should pay. And you really ought
to sort this out because is it the company that pays, is it the user, or
the beneficiary of the facility that pays? And also you might ask in this
question here, it will come up, who should guarantee? You know, if the
calculation was wrong, or if something occurred, where should contingency
assurance come from?

Getting back up to question ll, should financial responsibility requirements
be imposed by the Federal Government, and by that if someone is going to
require a mill un dollars a year to be put into an escrow account, and
monitor it, and cor. trol it, should the Federal Government do it? Should
the Public Utility Commission do it, or who?

Should funds be set aside in the advance? You know, cash on the barrel
head on day one. Or could it be accumulated in a sinking fund, you know, 2
percent per year, or 10 percent per year. Some sliding scale.
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Who should hold these funds as they are accumulated? I mentioned earlier

the question of irrevocable trusts, who holds it, the tax picture gets into
i t. It gets very sticky, very complex.

And then how can you deal with uncertainties? My own view is when you look
at the matter, and I urge you to look at the results you will hear about
tomorrow, you look at the thing and I think the man hour estimates are
reasonably good. How many man hours it takes to knock down a wall, or how
many truck loads of concrete rubble it takes to haul it away.

But when you look at the amount of labor in the calculation, how many man
hours at what dollar per hour rate. When you look at the uncertainty about
what the labor rate would be, and labor productivity on anything that's
heavy in labor, and you look at the fact that the event itself, the event
of decommissioning can be 40 or 50 or even 75 years in the future, to me
the dominant uncartainty is not how many man hours or truck loads of rubble,
it's what will inflation do between now and then. What will be the effect
of interest yields between now and then? Where could I put money to even
be assured that it broke even?

I have some mutual fund stock that I insist on holding that's been awful.
For 20 years it hasn't kept up with inflation and I keep believing that
next year it will. And how would I feel if the funds set aside for decommis-
sioning were in an escrow like that? That, in my view, is where the uncertain-
ties are.

But that's the thrust of this question. How can we deal with these uncertain-
ties? Would it be appropriate to collect the little extra money in every
case where the little extra money would only cover that case, that would be
extra money in accrual for each facility just in case, and I don't know
what to do with it at the end.
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Or how about a general fund? Someone, the State Government or the Federal
Government having a contingency fund for this purpose, or third party
responsibility. This is the thrust of this question.

Now turning away from the questions, let me just quickly go through the
comments we've received.

(Slide 35)

We had two publications in the Federal Register on which we received public
comments. One was the Federal Register notice that announced this whole
reevaluation of decommissioning. The other was related to the Public
Interest Research Group petition which was received last year.

(Slide 36)

Now just briefly on the Public Interest Research Group petition, the essence
of their petition is that we should require bonds held in escrow for every
reactor to assure the availability of decommissioning funds and that the
operator is going to pay, not future generations. And as is our practice
with a petition or a major rule making, we put some information in the
Federal Register and solicit outside comments.

(Slide 37)

What we did on the PIRG petition was unique to the character of it. We put

out a Federal Register notice announcing and asking for comments and we
specifically wrote to each Public Utility Commission and said here is
something we think involves you or it affects you so we would like to have
your comments specifically.
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We also met with the Federal Energy Regulatory Commission because of their
involvement in rate setting and the like, and we began a lengthy exploration
with surety companies in order to explore if we wanted to get a bond, and
we picked a number, 50 million dollars, and we wanted to get a 50 million
dollar bond, what would you charge, what would be the terms, what would be
the conditions?

(Slide 38)

Now the comments we received from the Federal Register notice and here this
is a pro, or in favor of their petition, many of them said accelerate your
research on decommissioning, get the technology to be able to decommission.
Update your regulations, and for a reason that is not too clear to us, many
of these comments followed a pattern in suggesting they were people in the
same group, many of them called for a 13 million dollar escrow bond. And

the exact origin of the 13 million dollars is not too clear.

From the numbers you will hear tomorrow, you will see 13'million dollars is
not a whole lot of money for a decommissioning, for a prompt dismantling
certainly. It would fall far short.

(Slide 39)

Now against PIRG, and I might say many of these comments do come from the

industry, the public utilities, saying the present requirements are adequate,
bonding is uneconomical and inflexible, and you ought to do a systematic
evaluation before getting new requirements out. But a very important
comment, you don't have the authority under the Atomic Energy Act or the
National Environmental Policy Act to do this.
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That was a common comment.

And the corollary is that FERC, or the State Public Utility Commission's
are the ones that do have that.

(Slide 40)

Now when we put out the Federal Register nctice on this whole program, we
put out six questions in a somewhat more formal fashion on the desirability
and form of criteria for cleanup, timing of decommissioning plans, surety
arrangements, residue limits, timing of decommissioning -- not the plans
but the activity, and lastly, criteria for uncontaminated components. You

know, the cooling towers, and pumps and things that are nat contaminated.

(Slide 41)

Well, I'll just go, through these rather quickly.

Regarding question number one about criteria, many people -- there's a
whole chorus of answers, yes, yes, yes, everybody says criteria are urgently
needed and you need to define what you mean by decommissioning.

The whole pattern of answers betrays that there is a lack of clarity.

(Slide 42)

When we look at the criteria, those that are against them again, feel that
everything is fine, you don't need rigid requirements. Stand back and

,

don't fool around with this.
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(Slide 43)

As far as plans are concerned, some argue you should have very detailed
plans, and based on demonstrated techniques. Now one of the patterns you

see in this, and it's evident in many discussions I've had on decommissioning,
there is an underlying feeling in the minds of many that the technology
decommissioning does not exist. That we don't really know how to do it and
consequently it's an urgent problem.

This is an extrapolation of the situation at NFS-West Valley. I'd be happy

to discuss that case in detail with anyone, it's a fascinating case, but I
would just emphasize it is not representative, it is very unique. But it

has been extrapolated because that case is such a nightmare that everything

else must be like that too.

(Slide 44)

And so with plans you see this sort of thing where many members of the
public and State Governments feel that you must have detailed plans in
order to establish this technology. And many members of the industry

said oh, you don't have the problems, stand fast, don't worry.

(Slide 45)

As far as funding is concerned, again you can see a polarization. Those

argue that funding in advance is required, that there should be some sort
of plan, there should be some sort of accrual. A common thread that one

has heard is the current users, the beneficiaries should pay for it. You
shouldn't wait 75 years and then scrounge around in the coffers of the
company to find the 40 million dollars or whatever it has inflated to to do
the job.
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(Slide 46)

The funding, there are a number of comments seat pointed out that sureties
are undue cost and that they don't necessarily provide present funding.

One of the things you find, if you really look into bonding, surety financing
of some kind, there are so many permutations and combinations of that, that
what you might have is an insurance policy more than a bond. And you

aren't guaranteeing who is paying for it, you are leaving a responsibility
that perhaps the company at the time of the activity will pay for it, and
all you are doing is providing some guarantee that the company will have
the money.

Once again, in the funding, NRC authority is questioned because of the
Atomic Energy Act, and the National Environmental Policy Act. The argument

is made that the NRC doesn't have the authority to regulate the funds for
decommissioning on reactors.

(Slide 47)

Now the residual limits, the one I cited in the questions, or 1 millirem
per year which is not hard and fast, but is an example, has been suggested
as a comment.

I might point out that an industry group, the Atomic Industrial Forum, has
published a study recently prcposing something like that criterion, one
millirem per year for the total body, three millirem per year for an organ,
as the clean up criteria. And that's a very conservative value.

I am trying to think of another adjective for it. One could argue for a

higher level of tolerance for radioactive contamination, but right now the
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thing traces ultimately to Environmental Protection Agency standard, and
there is no such standard in existence yet.

Others have argued, and for those of you who are Radiation Control Program
Directors you can appreciate some of these other arguments, for limits
which are higher than one millirem per year, or thereabouts.

(Slide 48)

And then as far as timing, and this is timing of the act, when should one
decommission? When should one dismantle, or entomb, or whatever you are
doing. And there's a broad spectrum of response. No one proposes longer
than 100 years. The Environmental Protection Agency has recently proposed
a criterion that says you shouldn't count on institutional controls, you
know guards and surveillance and stuff like that, for more than a period of
about 100 years. And much of the comment we received is consistent with
that thinking. Some say let it decay for some time, reduce the dose rate,
reduce the cost by letting the radioactivity decay for a few years.

But we got no recommendations of indefinite storage or holding.

(Slide 49)

And then the applicability, some say everything should be returned to
nature. It's very hard to define what nature is.

Here again, the argument is: what is your authority. The NRC cannot

require cooling towers to be knocked down because they have nothing to do
with our jurisdiction. So in essence many of the comments here are pointing
out that there are other mechanisms such as local zoning restrictions, or
potential use of the site, reuse for another purpose, that is a sufficient
basis for a decision on what to do once the radioactivity is gone.
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With that, I have outlined the comments we have received, for whatever use
they are to you. We don't do these things by vote, just getting 26 comments
in favor, and 20 comments against doesn't mean in favor is going to win.
But it's useful to get the view of the public, the view of the states on

these matters.

I will be happy to discuss anything here, or review any of this material
you would like. We can go into question and answer right now.

.
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REEVALUATION AND REVISION
OF

NUCLEAR REGULATORY COMMISSION
POLICY ON

DECOMMISSIONING OF NUCLEAR FACILITIES.

'U$'



DECOMMISSIONING OF NUCLEAR FACILITIES

1. WHAT ARE THESE FACILITIES AND WHAT DOES IT MEAN
'

TO DECOMMISSION THEM?

2. HAVE ANY BEEN DECOMMISSIONED?

3. WHAT ARE THE PRESENT REQUIREMENTS FOR
DECOMMISSIONING?

4. WHAT IS NRC DOING ABOUT DECOMMISSIONING?



TERMINOLOGY

DECOMMISSIONING: REMOVAL FROM SERVICE
AND DISPOSITION OF RESIDUE

TEMPORARY DECOMMISSIONING
SAFE STORAGE
- VARIOUS BARRIERS

g ,E - CONTINUING CARE
m

FINAL DECOMMISSIONING
DISMANTLING
- REMOVAL OF RESIDUE
- UNRESTRICTED RELEASE

ENTOMBMENT
- SEALING OF RESIDUE



SCOPE

COWRS
* WHOLE RANGE OF LICENSES
* ALL DECOMMISSIONING ALTERNATIVES

sE DOES NOT COVER
1 * HIGH LEVEL WASTE PROGRAM

* LOW LEVEL WASTE PROGRAM

SOFT SPOTS
* FORM / DISTANCE / COST FOR WASTE SHIPMENTS
* RESIDUAL ACTIVITY STANDARDS

.
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OTHER LICENSES

* URANIUM MILLS 23

* FUEL FABRICATION
AND CONVERSION ~15

5E
*

* LLW BURIAL GROUNDS 6,

* MATERIAL LICENSES > 20,000

~60% INDUSTRIAL
~40% MEDICAL & ACADEMIC
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Control Rod
Drive Nozzles

' Control Rod
Plenum f Guide Tubes

# ( Core
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"P

Plenum
Cylinder

# inlet
Nozzle

Outlet Nozzle

''
InfeId

;

Core Barrel

Fuel
Assemblies

Flat Plate
Distributor N

,

Lower Grid
Assembly

Elliptical \
Flow Distributor N

Incore instrument
Guide Tubes

Pressurized Water Reactor

Babcock'& Wilcox
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DECOMMISSIONED POWER, DEMONSTRATION, AND TEST
REACTORS

SIZE DECOMMISSIONING
REACTOR (MWt) MODE SELECTED LOCATION

SAXTON 23.5 MOTHBALLED SAXTON,PA.

SEFOR 20 MOTHBALLED STRICKLER, ARKANSAS
WESTINGHOUSE TEST
REACTOR 60 MOTHBALLED WALTZ MILL, PA.

NASA PLUMBROOK 0.1 MOTHBALLED SANDUSKY, OHIO
GE EVESR 17 MOTHBALI.ED ALAMEDA CO., CA.

5 B&W 6 DISMANTLED
2 EXCEPT FOR SOME
1 CONCRETE

STRUCTURES LYNCHBURG, VIRGINIA"

HALLAM 256 ENTOMBMENT HALLAM, NE._,

U PlQUA 45 ENTOMBMENT PlQUA, OHIO

ELK RIVER 58 DISMANTLED ELK RIVER, MN.

BONUS 50 ENTOMBMENT PUERTO RICO

VBWR 50 MOTHBALLED ALAMEDA CO., CA.

FERMI I 200 MOTHBALLED MONROE CO., MI.

CVTR 65 MOTHBALLED SOUTH CAROLINA
PEACH BOTTOM 115 MOTHBALLED YORK CO., PA.

PATHFINDER 190 CONVERSION AND
MOTHBALLING SIOUX FALLS, SOUTH

DAKOTA



EXAMPLE DECOMMISSIONING

REACTOR ELK RIVER

REACTOR OUTPUT 58.2 MWth

OPERATED 1962-1968
E

$ DECOMMISSIONED 1972-1974

s METHOD OF DISMANTLING FOR
DECOMMISSIONING UNRESTRICTED RELEASE

ESTIMATED COST $5.1 M

ACTUAL COST $5.7M
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EXTRAPOLATION OF EXPERIENCE

ELK RIVER TROJAN

REACTOR TYPES BWR F"N R
.

REACTOR OUTPUT, MWth 58.2 3500
E

: REACTOR VESSEL WALL
THICKNESS; INCHES 3 8.5

,

:

YEARS OF OPERATION 6 > 30

DISMANTLING COST ($M) 5.7* 42.1 * *

* DOES NOT INCLUDE STEAM PLANT AND HEAT REJECTION - 1973 DOLLARS
** INCLUDES ALL STATION FACILITIES AND LAST FULL CORE - 1978 DOLLARS



EXISTING CRITERIA FOR DECOMMISSIONING

REACTORS
* 10 CFR 50.33 FOR FINANCIAL QUALIFICATIONS
* 10 CFR 50.82 FOR DECOMMISSIONING PLANS
* R.G.1.86 FOR DECOMMISSIONING MODES AND RESIDUE

- LIMITSg

iii
a FUEL CYCLE AND OTHERS

* 10 CFR 50 APPENDIX "F" FOR REPROCESSING PLANT.

* * 10 CFR 50.33 AND 10 CFR 70.23 FOR Fl.NANCIAL
QUALIFICATIONS

* R.G. 3.5 ETC. FOR CRITERIA
* RESIDUE LIMITS



.

EVALUATION OF DECOMMISSIONING IN A
REACTOR APPLICATION

* LICENSEE IDENTIFIES TENTATIVE MODE AND COST

! * STAFF CONSIDERS COST AND TIMING IN 50.33 FINDING
e

s * STAFF CONSIDERS COST IN NEPA COST-BENEFIT
ANALYSIS

.



EXAMPLE FUNDING FOR REACTOR
DECOMMISSIONING

* DECOMMISSIONING COSTS BORNE BY CUSTOMERS
SERVED

* CASH SINKING FUND INVESTED IN THE UTILITY'S OWN
g| ASSETS

- UTILITY CHARGES FRACTION OF DECOMMISSIONING
COST AS DEPRECIATION EXPENSE AND CREDITS
RESERVE FUND

- RESERVE IS DEDUCTED FROM RATE BASE AND FROM
PLANT AGAINST WHICH SECURITIES CAN BE ISSUED

* TYPICAL RATE OF RETURN ON THIS RESERVE ABOUT 15%



.

WEAKNESSES OF PRESENT POLICY

* LACK OF RECOGNIZED CRITERIA FOR RADIOACTIVE
RESIDUE
- IN SOILS - ON SURFACE - IN BURIAL

5 E * LACK OF CLEAR POLICY ON PERMISSIBLE MODES OF
s DECOMMISSIONING

- REMOVAL VS. FIXED-IN-PLACE
- TIMING

* LACK OF CLEAR POLICY ON FINANCIAL ASSURANCE

* LITTLE IS BEING DONE TO SEE THAT PLANTS ARE BEING
DESIGNED TO FACILITATE DECOMMISSIONING



WHAT IS NRC DOING?

* COMPLETE REEVALUATION OF POLICY
- ALL ACTIVITIES LICENSED BY NRC
- DETAILED TECHNICAL STUDIES

e - RULEMAKINGg

*
* CLOSE COORDINATION WITH STATES

- MUTUAL INTERESTS
- RELATED RESPONSIBILITIES
- POTENTIAL TECHNICAL SUPPORT FOR STATE WORK



FACTORS IN RULEMAKING ON
DECOMMISSIONING

* RESPONSIBILITY FOR DECOMMISSIONING IS URGENT
DECOMMISSIONING IS NOT

* POLICY AND RULEMAKING SHOULD CONSIDER
nE - DECOMMISSIONING MODE
*[

- RESIDUAL CONTAMINATION LIMITS
- TIMING OF DECOMMISSIONING
- FINANCIAL AND/OR SURETY ARRANGEMENTS

* FACTORS CONTROLLING SCHEDULE
- RESIDUE LIMITS (EPA, STATES)
- SURETY ARRANGEMENTS (STATES, FERC)



MBO A DEVELOP INFORMATION BASE
FOR DECOMMISSIONING

FY78 FY79 FY80
O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

PWR
D F

: a

BWR D Fa a
REPROCESSINGp

A

MOX D Fm

$ [5 LLW BURIAL ,D Fam -

MILL D Fa^

FUEL FAB. D F^ a

U F6 D F

REACTOR FACIL'N D Fa a

F. CYCLE FACIL'N D F
a -o



MBO B DEVELOP POLICY AND RULE
FY78 FY79 FY80

0 N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

NOTICE
LIAISON-STATES & FERC FINANCIAL

STAFF ANALYSIS o ASSURANCE
UAISON-EPA RADIOACTIVE

RISK' ASSESSM ENT RESIDUES
c5

if GENERIC REACTORS"

o
APPLICABILITY FUEL CYCLE

.

DRAFT a
EIS

. POLICY 3
STATEM ENT

PROPOSED a
RULE

STATE O ^WORKSHOPS
,



~

.

STATE WORKSHOPS

PURPOSE
- STATE VIEWS ON JURISDICTION
- STATE VIEWS ON RESIDUES

'

SCHEDULEg
e - DURING GENERATION OF DATA BASE
*

- PRIOR TO THOUGHT SET BY NRC STAFF_.

=

AGENDA
- 1ST ROUND-THE PLAN APPROACH, THE QUESTIONS,

THE FIRST MAJOR REPORTS
- 2ND ROUND-THE MAJOR REPORTS, THE TENTATIVE

THOUGHTS ON ASSURANCE, RESIDUES AND
GENERIC APPLICABILITY



HOW CAN A STATE PARTICIPATE

ACTIVE ROLE IN WORKSHOPS
- CLARIFICATION OF JURISDICTIONS
- FINANCIAL ASSURANCE
- EXTENT OF DECOMMISSIONING REQUIRED
- RESIDUAL ACTIVITY LIMITS

E CRITIQUE OF TECHNICAL REPORTS
s - VALIDITY OF CALCULATIONS

g - MEASURE OF UNCERTAINTY IN COSTS

NRC RULEMAKING PROCESS
- AFTER WORKSHOPS AND REPORTS
- NO REDUCTION IN OPPORTUNITIES BECAUSE OF

WORKSHOPS
.

SEPARATE STATE ACTIONS .



QUESTIONS
'

1. DO THE STATES HAVE AN ACCEPTABLE ROLE IN THE
PLAN?

2. ARE THE TECHNICAL REPORTS ADEQUATE IN COVERING
THE RIGHT FACILITIES, IN CONSIDERING THE REAL
ALTERNATIVES?

3. SHOULD THE PLAN BE MODIFIED? HOW7

4. SHOULD DETAILED DECOMMISSIONING PLANS BE
REQUIRED PRIOR TO THE ISSUANCE OF LICENSE?

5. IS DELAY IN DECOMMISSIONING JUSTIFIED TO SAVE
MONEY?-TO REDUCE RADIATION EXPOSURE?

6. IS PERMANENT ENTOMBMENT OF NUCLEAR FACILITIES
AN ACCEPTABLE METHOD OF DECOMMISSIONING?



O.UESTIONS (Cont'd.)

7. SHOULD DECOMMISSIONING CRITERIA EXTEND TO
BUILDINGS, STRUCTURES AND COMPONENTS WHICH
ARE NOT CONTAMINATED WITH RADIOACTIVE
MATERIALS?

=2
^

8. CAN CLEANUP CRITERIA BE DEVELOPED BY THE
" FEDERAL GOVERNMENT WITH STATE ADVICE SO THAT

ALL CAN ENDORSE AND FOLLOW THEM7

9. IS A MAXIMUM DOSE RATE OF 1 MREM /YR TO ANY
INDIVIDUAL AFTER CLEANUP AN ACCEPTABLE BASIS
FOR SITE RELEASE? WHAT OTHER BASIS WOULD YOU
RECOMMEND?



O.UESTIONS (CONT.)

10. WHO SHOULD PAY FOR DECOMMISSIONING?

11. SHOULD FINANCIAL RESPONSIBILITY REQUIREMENTS
BE IMPOSED BY FEDERAL OR BY STATE AUTHORITIES?
- WHEN?

12. SHOULD FUNDS BE SET ASIDE IN ADVANCE OR
E ACCUMULATED DURING FACILITY LIFE TO PAY FOR

~* DECOMMISSIONING?

13. WHO SHOULD HOLD THE FUNDS IF THEY ARE
ACCUM U LATED 7

14. HOW CAN UNCERTAINTIES IN COST OR
CONTINGENCIES BE COVERED?
- BY EXTRA MONEY IN ACCRUAL FOR EACH FACILITY?
- BY EXTRA MONEY INTO A GENERAL FUND
- STATE OR FEDERAL?



RADIATION EXPOSURES

J L NATURAL SOURCES
- GUAPAR, BRAZIL,550 AVERAGE300 -

- KERACA, INDIA, 800 AVERAGE

250 -

~

- COLORADO MOUNTAINS, NATURAL SOURCES
5

[> -.

0 E 150 -

2
E

- TYPICAL MEDICAL EXPOSURES
100 -

- U.S. POPULATION MEAN, NATURAL SOURCES

-

FREQUENT AIR TRAVEL

0- - OCCASIONAL AIR TRAVEL



FEDE R AL-ST ATE J U RISDI CTION

ACTIVITY FEDERAL STATE

REACTORS MD ISSUES CPS AND OLS IN ALL STATES ISSUES SITE

REPROCESSING CERTIFICATION, ETC.

PLN1TS
J

5 FUEL CYCE ISSUES LICENSES IN ALL STATES ISSUESLICENSESFOR

Sh FACILITIES EXCEPT MILLS AND UF PLANTS IN MILLS AND UF PLANTS6 6
% AGREEMENTSTATES IN AGREEENT STATES

SOURCE-BYPRODUCT-AND ISSUESLICENSESINNON-AGREEMENT ISSUES LICENSES IN

SE (SMALL QUANTITIES) STATFS AGREEENT -STATES

NATURALLYOCCURRINGAND NO AlmiORITY REGULATED BY STATES

ACCELERATOR PRODUCED

MATERIALS

X-RAY MAOilNES NOAUTHORITY REGULATED BY STATES



.

PUBLIC
COMMENTS

ON

s: FEDERAL REGISTER NOTICE
; 43/13/78) AND

PIRG PETITION
(7/5/77)



PIRG PETITION

E BONDS-HELD IN ESCROW-TO ENSURE:=
w-

M

1. Availability Of Decommissioning Funds
2. Paid By Reactor Operator-Not Future Generations

.



PIRG PETITION

g y * Federal Register Notice (8/8/77)

$ * Letter To State PUCs
* Meeting With FERC
* Letter To Surety Companies



FOR PIRG

gg ACCELERATE RESEARCH

a

UPDATE NRC REGULATIONS

REQUIRE $13 MILLION ESCROW BOND



-

AGAINST PIRG

* Present Reauirements Adequate

5h * Bonding is Uneconomical & Inflexible
* * New Requirements Should Be Based On Systematic Evaluation Of

Alternatives
* No Authority Under AEA Or NEPA
* FERC & State PUCs Are Appropriate Agencies

%



FEDERAL REGISTER NOTICE
(43 FR 10370)

1. Desirability And Form Of Criteria
,

s5 2. Timing Of Decommissioning Plans
*

3. Funding And/Or Surety Arrangements
4. Acceptable Residual Limits

'

5.. Timing Of Decommissioning

6. Criteria For Uncontaminated Components



.

QUESTION NO.1 - IN FAVOR
(CRITERIA)

* Decommissioning Definition Needed

* Criteria Urgently Needed,g
* ii * Should include Soil & Induced Limits

e
* Should Be in Form Of Numerical Limits
* Should Be in Form Of Dose Limits
* Should Be in Form Of Numerical And Dose Limits
* Limits Should Be In Regulations
* Limits Should Be in Regulatory Guide And Be Flexible



QUESTION NO.1 - OPPOSED
(CRITERIA)

* Present Requirements Adequate

Eh * Further Research Needed
* * No immediate Need

* Rigid Requirements inappropriate
* Absolutely No Need

.



QUESTION NO. 2 - IN FAVOR
(PLANS)

g g * In Detail For Both Normal And Accident Conditions
e * Based On Demonstrated Techniques

* To include Dismantling
* For Selected Facilities Only
* Policy Statement Or Conceptual Plan Prior To issuance Of License



QUESTION NO. 2 - OPPOSED
(PLANS)

E
:* * Present Practice Sufficient
*

* Details At End Of Plant Life
* Not Logical Or Sensible -

* Serves No Useful Purpose
* Obsolete Before 40 Years Due To Technology Changes



QUESTION NO. 3 - IN FAVOR
(FUNDING)

s ,E * Should Be Required Prior To Licensing, incluGng Government
s Owned

* Should Require Demonstration Of Financial Responsibility Only
* Should Require Preliminary Plans Only
* Should Be Paid By Current Users

,



QUESTION NO. 3 - OPPOSED
(FUNDING)

* Present Practices Adequate

* Sureties Are Undue Cost To Uti. hies

g,E * Sureties Do Not Provide Current Funding For Future Costs
* * Costs Are Double Due To IRS

* NRC Authority Questionable-Should Be Left To FERC And Sts+e
PUCs

* Costs Will Be Spread Over Several Years

* Unnecessary For Regulated Utilities



QUESTION NO. 4
(RESIDUAL LIMITS)

* Present Limits Adequate (i.e.,1.86)

* Should Not Be Lower Than Variations in Normal Background
* No Surveli!ance 0.03-0.05 MREM /Hr

_, e * Unrestricted Release' 0-0.011V. REM /Hr

I * 1 MREM /Yr Total Body-3 MREM /Yr Organ
*

* NUREG-0278
* 100 dpm Removable-0.05 MREM /Hr

* Should Be Based On Potential Exposures

* No Basis For New Limits-1.86 Limits Are Guesses
* Background



QUESTION NO. 5
(TIMING)

p * One Generatirn
"

g; * Best Protection Principle

* Unlimited-As Long As Licensee Can Justify And Safely Maintain
* 50-100 Yrs
* 10-20 Yrs At Least To Allow For Radioactive Decay

* Dismantled Within 10 Years



QUESTION NO. 6
(APPLICABILITY)

gj * Everything Returned To Nature
s * Absolutely No Basis For Additional Requirements

* No Authority Under NEPA

* Sites Are Owned By Private Companies
* Local Zoning Restrictions Sufficient



PHILADELPHIA - Opening Plenary - Comment and Response Session

-

Comment

An individual commented on Mr. Bernero's presentation of the results of
the PIRG Survey. He mentioned that Mr. Bernero pointed out that the
responses against the PIRG were from industry. He questioned whether
Mr. Bernero would be as quick to point out that the people in favor of
these issues were radical environmental groups. He further stated that
Mr. Bernero was being too biased against the industrial interests.
Response

The responses do bear out that those against the PIRG Petition were from
industry. Furthermore, the purpose of this meeting is to provide a forum
for input from State officials. A subsequent meeting is being held to
receive public/ industrial input. It is the intent of the NRC to evaluate
all opinions presented.

Coment

With regard to radiation limits, unless NRC and EPA can get together,
the individual felt that they "may not be playing off the same piece of
music."
Response

There is in fact an agreement and EPA representatives are present in
these workshops for just that reason.

Conunent

Was the 1 mrem level that was mentioned in the presentation added to

e..oryday exposure?

Response

The 1 mrem level was indeed spoken of as an addition to nonnal exposure.

Comment

Comments were made on a three-year battle that the individual had just

completed with EPA over some mistake that they had made. He was not
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specific. He said that he wanted to laugh at the government's over-
reaction to the handling of nuclear materials. He stated that the
problem was only in the security of the operation and that he was
amazed that the Federal government was even involved in the nuts and
bolts aspect. He felt that the government should not be involved
in this at all. He cited an example in EPA's battle to install
scrubbers for cleaning the air and went on to say that there was no
point in over-burdening industry by over-regulating them. Instead, the

government should set up a system to provide payment upon default. He
summarized his point by saying that he felt States needed to stand up
and tell the Federal government that they were completely out of place
in dealing with issues of this nature.
Response

The purpose of these workshops was to hear opinions of this nature.

Conment

The tenn "further research" was questioned. The individual said this
is a " cop-out." Rather than hearing the term used, he wanted to know
specifically what was going to be done by whom, and especially how much
it would cost.
Response

One point of further research is to determine if further research is
indeed necessary and/or what kind of research.
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RICHARD I. SMITH, Associate Manager,

Safety Analysis Section, Battelle,
Pacific Northwest Laboratory

. SMITH MURPHY, Study Leader,"

Safety Analysis Section, Battelle,
Pacific Northwest Laboratory

(Copies of the slides used are included in the Discussion Material
following this transcript)
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MR. SMITH: My presentation today is designed to give you a brief look
into the studies that we have been conducting for NRC in the area of
decommissioning new facilities.

We.will look at two facilities, one being the PWR, and for that study
we chose the Trojan plant up in Oregon.

And for the second one, a fuel reprocessing plant, we used the Barnwell
plant in South Carolina.

My presentation is divided into essentially three parts. First I am
going to give you some of the generic bases that we used in developing
these studies. Then I will give you the specific results that we obtained
for the PWR, and finally then, my colleague, Dr. Murphy, will follow with
the specific results from the fuel reprocessing plant.

(Slides)

Okay. Let's first define what we are talking about here in terms of what
is decommissioning.

As we use it, and I think most people up in NRC at least will agree, it is
the preparation of a facility for retirement from active service, and
placement of that facility in such a condition that future risk to the
public is within safe and acceptable bounds.

Now that covers a lot of ground. It covers a wide range of possible
approaches that one might use. We will talk about some of the more likely
ones here today.

We had certain objectives in these studies. The first one was to determine
whether or not the technology was available today, whether we had to have
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some major scientific breakthroughs or whether or not we could accomplish
decommissioning with the tools we have on hand.

Secondly, we were to estimate the kinds of occupat'onal and public
radiation exposure that one might get resulting from decommissioning
operations.

Thirdly, to make estimates of the manpower and the costs associated with
accomplishing the job for a variety of possible approaches to decommissioning.

Now in these studies we looked at several cases. In the reactor case we
looked at two particular modes; in the fuel reprocessing plant, we looked
at three.

(Slide.)

These are the basic work elements involved in these - iies.

First of all, we looked through the regulations to see really what is required
today. And Bob talked about some of this last night.

We looked at what decommissioning experience there was around the world,

and this country in particular. But we didn't neglect the foreign

experience either.

For each facility we had to develop a fairly detailed characterization.
This involves the physical plant, how big, how high, how wide, how much
concrete, what is the equipment in it. But perhaps more importantly in

many cases, what is the nature of the residual radioactivity in that
plant when you shut it down.
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We developed work plans and techniques and schedules for accomplishing

the proposed work.

And based on these plans and schedules, we developed the estimated manpower

costs and equipment, and disposal costs and so on.

And for safety, we are talking primarily now about radiation safety,
although we did look at normal industrial safety utilizing, basically, a
statistical point of view.

We did a fair amount of work in the area of what allowable residual
radioactivity levels are likely to be. In particular, we developed a
methodology for determining what these levels might-be. We will talk about
the details of this a little later.

And, we looked at what kinds of financing alternatives might be possible in
a fairly simple-minded way without dealing with the various complexities
of tax laws and all this sort of thing.

Now we looked at several different approaches, as I mentioned.

(Slide.)

These are the bases for the studies.

First of all, we picked a real place to do the detailed arialyses. You

had to have a real thing to look at so you could determine how big it
was, how many miles of pipe you had to handle arid all these kinds of
things.

We made the assumption that the housekeeping in the place was good during
the life of the plant. I think this is a safe assumption because the
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people have to live there, work there and they have to maintain it. They

will have to do a certain amount of housekeeping.

We used a generic site for all of these studies with the exception of the
uranium mill and the low level waste burial ground.

We looked at a variety of possible decommissioning modes. The plans that
we developed were designed to provide some reasonable balance between costs

and safety. One can always go too far one way or the other.

We kept the ALARA principle, as-low-as-reasonably-achievable idea in mind
when we were developing the work plans and procedures.

We used only available technology.

We assumed that the workforce was reasonably efficient. Considering that

they were working in radiation zones, they had to suit up and unsuit, all
the usual things that are required for radiation zones.

An important assureption was that the facility was on a site all by itself.
Now this becomes particularly important when you are looking at the
protective storage or safe storage mode where you have to provide surveillance
and other support for the facility that was standing there.

And finally, the transuranic and other fairly high-level radioactive
materials were assumed to be sent to geologic disposal facility, recognizing
there isn't any such an'9al at the moment. We assumed that there would
be of.e available by the time one wants to decommission one of these. The

rest of the radioactive material, contaminated et cetera, we would assume
to be shipped to a low-level shallow-land burial site.

(Slide.)
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Now these are the basic modes of decommissioning we looked at.

Dismantlement is fairly straightforward. That really says you remove
all of the radioactivity down to the acceptable residual level and
terminate the license.

Now this can mean a variety of things, depending on the timeframe that
we are dealing with, whether it is immediately after shutdown. If it is

immediately after shutdown, it may mean a lot of radioactive stuff goes
o u,t . If you wait long enough, it may mean a relatively small amount of
radioactive material has to be disposed of.

The safe storage modes are subdivided into categories depending on the
nature of how you are doing it.

The hardened safe storage is essentially a temporary entombment. I
want to emphasize the word " temporary" here as opposed to a permanent
type thing. Here you are basically cleaning up most of the accessible
areas and putting the really hot stuff into a localized area and sealing
it up in a fairly secure location, keeping in mind that you are going to
have to ultimately come back and remove the very 1cng lived radioactive
materials.

The passive safe storage mode is one th&c we think is the most feasible,
I think, for most applications. Here you again do a fairly good cleaning
up of accessible areas, seal up some of the hotter areas, and clean it up
to the point where you don't need any active protective systems in operation
to assure the confinement of the material.

The custodial mode is basically shut the plant down, clean it up a little
bit, keep the ventilation system and other associated systems running,
just to make sure that nothing gets out.
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This is probably the easiest one to accomplish immediately. It turns out

to be far and away the most expensive, if you leave it that way for very
lono because the surveillance and continuing care required are more extensive.

You have to keep in mind that all of these safe storage modes are open-
ended. In other words, they are not a terminal mode by themselves. You

eventually have to go through a dismantlement of soma kind.

Maybe if you leave it in one of these safe storage modes long enough, the
dismantlement is as simple as doing a detailed survey to assure yourself
the residual levels are sufficiently low.

(Slide.)

We worked pretty hard to develop a method for determining some disposition
criteria for these things. The idea is to determine what are the acceptable

residual levels for a facility that you can walk away from.

And our approach here is to base it on dose limits to the public. What is

the maximum acceptable dose to the public, that might result from this
facility just sitting there, after being decommissioned and completely
accessible, that is unrestricted release to the public?

We considered all the pathways, not simply external radiation but ingestion,
inhalation, food chain, the whole bit.

We wanted to have a method that was applicable to all kinds of nuclear
facilities, not tailored to one facility in particular.
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And hopefully, that when you got through with this exercise you would end
up with results that were in a reasonable agreement with existing criteria,
or at least we could justify them.

(Slide.)

So here is basically the technique that we evolved.

First of all you go through the exercise and develop a scenario for the
release of the radioactive material as a result of whatever is going on at
the site. Consideration is given to the composition and makeup of the
material that is there.

Next, you go through the computation of the annual dose to the maximally
exposed individual resulting from the material that is there.

And then compare the dosage calculated here. You want to assume certain
things here. You have to start with some inventory that you think is
probably reasonable for the facility. Calculate these doses, compare this
with the allowable annual dose limit, whatever that may be. This dose has
not been determined yet as Bob pointed out last night. This number may

range anywhere from 1 millirem per year to 100. It has not been determined
yet what that should be.

At any rate, if you will pick or assume a number, you can , compare the
number you calculated from here with the dose limit. And based on that
ratio then, recompute the levels that will be allowed back at this point.
And it is a sort of an iterative proce::s so that you can arrive at the
levels that will be present and still not result in the allowable annual
dose.

159



So this is the technique that we have developed for this thing. It seems

to work pretty well independent of the facility, because this part of it
takes into account the nature of the radioactivity or the spectrum of
radionuclides present, the pathways for these nuclides to get to the
individual and so on.

As I said, we looked at financing in a fairly simple-minded way.

(Slide. )

We said, okay, there are really three ways you can do this:

One, is pay for it when you do it. Don't worry about the details, rough up
the money at the end.

Another way is to develop a prepaid sinking fund where you deposit some
finite amount of money into the kitty to begin with and you start up the
plant, supposedly larg2 enough 1.o be able to assure that you will pay for
the whole operation when you shut it down.

Or, you can develop a sinking fund by annual payments by collecting the
money from the consumers as the plant operates.

(Slide.)

And we didn't take into account taxation variations or any of these good
things. We just did the mathematics in the question.

And one of the things that is always asked is, all right, what is the
present value of this opproach going to be at the start of the reactor
life?
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So we went through this exercise. This example is based on the decommis-
sioning cost of 44 million in 1978 dollars. And if you assume that you
started up the plant in 1978 and you are going to deconalission it 40 years
hence, it turns out that for the parameters we chose to look at with an
interest rate of 8 percent, inflation rate of 6 percent and discount rate
of 10 percent, after 40 years you are going to need $452 million to complete
the decommissioning.

If you decide to pay a lump sum 40 years later, the present value of that
money today is $10 million, approximately.

On the other hand, if you decide to set up a prepaid sinking fund and keep
this fund adjusted by refunds to the customer or the utility or whoever is
putting the money into it, such that the balance at the end of 40 years is
the 452 million, and the present value of that full operation turns out to
be 27 million.

Now in the case of the annual payment thing you treat the decommissioning
costs as a negative salvage value, the p, resent value of all of these
payments over the 40 year life, comes out to be about 15 million.

So the prepaid sinking fund is the present value cost.

The payment of a lump sum when incurred is the least expensive, but may be
the least desirable because it is not equitable.

The annual payment sinking fund is probably more equitable to the consumer
because they are paying for it over the life of the plant.

Well, there, some discussion on how these funds are collected might be
appropriate.

1 61



.

The NRC queried a number of the public service commissions on how they
thought it might best be handled.

And the result they got was that most of them felt that it could probably
be best collected as part of the plant depreciation schedule by making the
decommissioning cost essentially a negative salvage value and tacking it on
to the capital cost.

This is shown on this next slide, on which the plant capital cost is this
much and the decommissioning cost at the start of plant life is this little
bit here.

(Slide.)

A straightline depreciation is shown on the upper curve.

Now we just saw that an inflation rate was predicted. The actual decommis-

sioning costs were really going to be this amount down here, so that one
needs to have a depreciation rate that probably looks like this lower
curve.

There is one difficulty with that too, though. The straightline approach
again tends to penalize the people who are paying up here in the early
part, because they are paying their share in less inflated dollars.

So it would seem reasonable that the depreciation curve probably should
follow something like this dashed ifne to be more equitable to the consumers.

Now, keeping in mind the various generalities and assumptioni that I pointed
out here to begin with, let's take a look at the results from the Pressurized
Water Reactor, PWR, plant.
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(Slide.)

This is the Trojan plant located outside of Portland, Oregon. It is a

Westinghouse 4-loop PWR rated at 1175 megawatts electrical.

The site is really dominated by this tremendous natural draft cooling
tower.

The parts of the plant that are particularly of interest to our decommis-
sioning efforts are these buildings over here; the containment building
that contains the reactor and the three buildings that surround it. The

one immediately below it here is the fuel building. The lower one behind

it, which is difficult to see back here, that is the auxiliary building.
And the turbine building, which is the large building above it.

The buildings that we were principally concerned with were the containment
building, the fuel building and the auxiliary buildings, since they contain
by and large alcost all of the radioactivity present.

The turbine building is really quite clean.

(Slide.)

These were the approaches we looked at for this particular plant.

We looked at immediate dismantlement; shut the plant down and essentially

start taking it apart almost instantly.

We looked at passive safe storage with deferred dismantling occurring at
a number of different periods of tiise, 10, 30, 50, 100 years.
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We didn't study custodial safe storage for this plant in detail because
it was clear early in the study that the costs of preparation for this
particular approach were not very much less than those for the passive
safe storage method. Also the continuing care costs for the custodial
mode was considerably larger.

It also became clear as a result of some of our early calculations, that
permanent entor.bment was not a particularly viable approach for PWR's,
especially if they had operated for 30, 40 years. Also, it really didn't

make a great deal of sense to do a temporary entombment if you are going
to have to take it apart anyway later to complete the decommissioning.

The permanent entombment business was considered not be be viable for two

reasons:

One being the disinclination, if you like, of the nublic to having a
whole series of these monuments containing radioactivity stashed around
the country. If we are going to move into perpetual care of this kind of
stuff someplace, it is probably better to have a few of them rather thaa
many of them.

But more importantly the permanent entombment, by definition, requires that
tne radioactivity that you are entombing will decay to inconsequential
levels before the building decrepitates, essentially. And, in the case of
the PWR we found you really couldn't satisfy that kind of condition, and
I'll show you why.

(Slide.)

We did a series of calculations on the times of activation that you will
get in the reactor vessel internals. These particular data came from the
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area in the most radioactive portion of the core, the core shroud immediately
surrounding the fuel area.

And here we have the growth rate of these activations as a function of the
number of full power years of operation.

You will see some of the fairly short-lived things like iron 55 and cobalt
60 growing fairly rapidly and saturating after 15 or 20 years.

Some of these other things, which have long half lives, grow essentially
linearly, like nickel 59, carbon 14, nickel 63 and niobium 94.

Nickel 59 and niot'fum 94 are giving us the most trouble in terms of
entombment. The niobium 94 is the result of an impurity in the stainless
steel. It is essentially there and it is very difficult to control. It

is there in the order of a few hundred parts per million, no less, and
steel companies have a great deal of difficulty removing it.

Carbon 14 results from nitrogen impurities in the steel.

Bob mentioned last night the Elk River reactor as being the only one that
had been dismantled so far. To sort of put this in perspective, based on
the number of full power years that Elk River ran, we would Le down at
this point on the curve, something on the order of a tenth of much of the
activities that we have present in the reactor after 30 full power years.

(Slide.)

This gives you an idea of the kinds of radioactivities we are talking about
in the core shroud. The plan for dismantlement is to shut the reactor down
without any significant cooling period. The 7.ctivities are listed in order
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of increasing half life across the slide. The types of emissions that are
given off and the radioactivity in cur.es, or disintegrations per minute.

And then we calculated the external dose rate. Those are strictly external
doses, not assuming any ingestion or inhalation.

Iron 55 has a small contribution of the total dose. It has a lot of radio-
activity, but the external dosage produced by it is fairly small.

Cobalt 60 is by and large the key contributor here in short times with a
fair amount of activity. And this is 560,000 R per hour, which is a very
large amount of radioactivity.

With others like nickel 63 you don't produce any external dose of any
significance because of the softness of the radiation emitted.

Molybdenum 93, carbon 14, these are all priiscipally beta emitters, and they
don't really give you any significant external dose.

When we get over to the long-lived things like niobium 94, you will see
that the surface dose rate fror the core shroud is a couple of R per hour.
Well, that doesn't sound like very much compared to the 560,000, but when
you think about the fact that that is there, has a 20,000 year half life,
after 20,000 years it is still turning out 1 R per hour, about 100,000
times natural background.

It is the same way with tha nickel 59.

So it is these latter two that essentially limit the entombment mode because
I don't know of any man-made structures that you can be sure it will survive
the kind of timespan you are talking about and contain the radioactivity.
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We essentially took these data and summed them to show you the decay

behavior of these radioactivities on the next slide.

(Slide.)

The upper curve is the total radioactivity in curies,'and the principal
contributor here is the nickel 63. But as I mentioned, it doesn't really
contribute to the external dose.

If you look down here at the dose rate, cobalt 60 is the primary contributor
for the first 80 years or so. And at that point the niobium takes over
and is the dominating radiation from that point on. So you are down to

a couple of R per hour at this point for the niobium.

It is still a fairly husky dose rate compared to natural background radiation.

(Slide.)

The sequence of activities that one needs to go tnrough to perform the
dismantling activities are shown here.

Obviously, you have to plan the operation. We went through a chemical
decontamination for the primary system as one of the early steps.

Then we took out contaminated equipment, piping, et cetera. We mechanically

decantaminated the structure. That means we removed concrete surfaces to

a depth necessary to get rid of the radioactivity.

All of this radioactive stuff had to be packaged and transported to a
disposal site.
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Then you had to conduct the final in-depth radiation surveys to assure
yourself that you had indeed got them clean.

And then finally we went through the exercise of essentially demolishing
the structure down to ground zero or a little below.

As Bob pointed out, this demolition of non-radioactive structures is not

required by NRC, and we included it in our analyses just to get a handle
on the costs associated with it.

(Slide.)

Let's look at the costs we estimated for doing this job for immediate
dismantling. Broken down here in categories:

Staff labor is far and away the biggest item on the list, something about
$11 million.

The next biggest item was the disposal of radioactive material. A fairly

large volume of material to dispose of here, as I'll show you in a minute.

The demolition job which as I said is not necessarily required, was
another fairly large piece, about $8 million. -

Perhaps, surprisingly enough we have a fairly large electricity bill.
Trojan uses electric-fired boilers to provide their auxiMary steam in
the plant so there was a fair amount of electricity used in providing
the auxiliary steam in the decontamination or cleanup, and in particular
for evaporating the liquids involved, as well as for operating the
evaporators and so on.
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We included the cost of the shipment of the final core of spent fuel to
a repository or reprocessing plant, although this is not necessarily
considered a true decommissioning cost.

The various special kinds of equipment and supplies were estimated to be
about $3 million.

One has to maintain a nuclear liability insurance while we are doing this
operation.

And we assumed we had to bring in certain outside contractors, particularly
in the area of waste handling and waste sclidification because, first of
all the plant facilities are probably not large enough to handle the load.
And secondly, as you approach the end of decommissioning, you have also
torn out those facilities, and you no longer have them.

Now, all these numbers include a built-in 25 percent contingency on top
of the amounts that we originally estimated. The costs of labor and
materials are typical of those in the Pacific Northwest the first part
of this year.

One thing I should mention, we assumed the staff that was used here in this
operation came from the utility with the exception of certain specialists
we had to bring in. This meant that a labor force without the highly
compartmentalized craft structures that you find on construction sites was
utilized.

If we had had to assume the latter kind of a labor force makeup, the labor
cost would probably have been at least double.

Let's look at the disposal of radioactive materials.
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(Slide.)

This first column is the activated materials.

This column is the packaging, just the packaging costs of containers and
so on. Because the stuff is highly activated it requires not only
shielded casks for shipment, but that the cask liners be shielded as
well. This is a disposable shielded liner and a fairly expensive container
which is left behind at the disposal site.

This column is the transportaion costs, the costs of delivering this
material from the reactor site to a low level, shallow land burial site

some 500 miles away.

And this next little input is the actual charges at the burial site for
handling and burying materials.

As an alternate, we did look at the incremental costs of shipping the very
worst of this activated material to a geologic disposal site, and that is
this piece up here. That amounted to about another $2-1/4 million, if you
want to go that route.

The containment'-- and this is the rest of the material out of the contain-
ment buildings, the contaminated material as opposed to activated.

Again, the packaging, shipping and disposal costs similarly for the fuel
and the auxiliary buildings. We have the same items again. Included in
here is the activated concrete from the bioshield.

Included ovar here and some of this, is the contaminated concrete from
around the buildings. We assume there is quite a bit of that.
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The following, entitled radwaste, is basically combustible waste, ion
exchange resins, filter cartridges, and this sort of material that one
normally has coming out of a reactor plant but associated with the
decommissioning operation.

The whole business added up to something just under 18,000 cubic meters of
radioactive material to be disposed of. And the total cost was up in the
order of $10-11 million.

(Slide.)

This shows you the time distribution of expenditures during the operation.
The first year or so before shutdown now was used for developing the
planning and obtaining the equipment, the supplies that we need.

This is the reactor shut down at this point and the shipping out of the fuel
over the first two years.

This is radioactive material disposal.

The fuschia color is the demolition of the plant.

Electric power.

This one is the nuclear insurance, and the bottom little strip here is
the special contractors for principally waste disposal.

The whole operation covers a span of atout six years, or four years after
reactor shutdown.

(Slide.)
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F is interesting to compare our costs with those for the Elk River reactor
oecause it is the only power reactor that has been dismantled. So I took
a look at the costs that they quoted in their final report and compared them
with the results of our study on a percantage basis. It is quite a

reasonable way to do it, because you are looking at $42 million as opposed
to less than $6 million since the reactors are of a greatly different size.

There are some differences. The Elk River staff labor was quite a bit
larger, but it has to do with the way the numbers were presented in their
report. You couldn't sort out a lot of miscellaneous items that were thrown
into labor, such as rail cars and transportation costs. There are a whole
raft of things that got thrown into this cate r- that I couldn't sort out.

The material disposal costs are not very different.

Similarly the demolition costs are not way out of line on a percentage basis.

Their power costs are a lot lower. That is understandable because they had
already disposed of all the water that would require lots of power to
evaporate. I did remove the spent fuel shipment out of our numbers before
constructing these percentages.

They had fairly high costs for special equipment because they were developing
some of this equipment for the first time. The manipulators and the plasma

torch equipment and so on. We were able to take advantage of these
developments in our program.

So their equipment costs were fairly significant. And they had a miscellaneous

category.
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So, I think on the basis of this kind of a comparison, the two studies look
reasonably agreeable.

(Slide.)

Let's look now at what you do to put a PWR in safe ste"ega.

Well, it looks similar to some extent as we did for immediate dismantlement.

You obviously have to plan the operation and, of course, you shut down,
you chemically decontaminate it. Your mechanical decontamination and

fixing of certain areas, deactivate the equipment in the plant, isolate
certain areas that you don't want to go in and clean up because the
radiation dosages are too high, set up your final systems for surveillance
and maintenance, and then go ahead and provide surveillance of the place for

as many years as you want to.

(Slide.)

We went through this exercise for a PWR, and arrived at costs of this
nature.

As you might expect, the staff labor was the major item again because here
we are really not shipping out very much in the way of contaminated
materials, just the radwaste materials, filters, ion exchange resins and
that sort of thing.

Fuel shipments were the same because we are shipping the same fuel and
perhaps this cost should be subtracted since it is really not a decommis-
sioning cost.

173



The electricity costs were again large, since we still had to evaporate
the same amount of water.

Equipment and supplies wer. considerably lower.

Nuclear insurance was lower.

And contractor services were also lower.

Now this is just for getting the plant ready and putting it into a safe
storage condition.

Now this whole operation added up to 12.6 million dollars with a 25 percent
contingency, and it takes about a year and a half to two years after
reactor shutdown.

We also estimated that to maintain it in that status using ersentially
remote surveillance techniques, electronic surveillance equipment with an
offsite central station would run about $80,000 a year.

(Slide.)

Okay, here we are looking at the cumulative costs, that is, the time
distribution and the cumulative costs for these various options.

Here is immediate dismantlement, about $42 million.

If you put it into safe storage, hold it for ten years and then dismantle it,
they estimate it will run about $50 million.

If you hold it for 30 years before you dismantle, it will run about 052 million.
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Now we decided that by 50 years there was going to be a lot of the contami-
nated material, the principal contaminant of which is cobalt 60, decayed
down to a point where you could release it. Thus the amount of material
that would have to be disposedsof is certainly smaller out here over the 50
to 100 year increment. That is why the costs come down to about $47 million,
and back up to 51 for 100 years.

Now these obsera tions were true in constant 1978 dollars.

It is interecting to look at the same family of curves in a present value
analysis.

(Slide.)

Here you see if you look at the present value of these dollars at the time
of reactor shutdown, it is about $39 million for immediate dismantlement.

If you wait long enough, it almost goes away, it looks like, to about $15
million.

Now I think a financial analyst would put little confidence in any numbers
out beyond 20 years in this kind of analysis, because you really don't know
what the financial problems are going to be like. But, as with any present
value analysis, the longer you defer the payments, the cheaper it looks.

Let's look at the other parameter that we more or less view in here. That

is occupational exposures.

(Slide.)
t
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Along with the manpower estimates on these jobs, we estimated the exposure
for the workers doing the job. And to accomplish this, we collected data
from a number of operating sites and constructed a composite picture of the
radiation fields within the plant and then used these factors along with
the assumed decontamination factor for the initial chemical decontamination
of the systems to arrive at these area dose rate numbers that we used in
our estimate.

We looked at the reactor building, that is, the containment building. The

accumulated man-rem exposure for decommissioning or taking apart and

disposing of the reactor building is shown here to be almost 500 man-rem.

This was divided up by removal of the reactor vessel and its internals and
removal and disposal of steam generators. And this is all the rest of the

stuff in the building.

Similarly for the auxiliary building which contair.s a lot of the equipment
for the systems, exposure is something over 200 man-rem.

_

For the fuel building, it is about 150 man-rem.

And for fuel handling, it is the same in both cases because they obviously
are handling the same fuel.

There are some differences in the miscellaneous category.

This is the dose to transport workers. These are the truck drivers hauling

the stuff to the burial ground. In this case we made the assumption that

each shipment had dose rates that were the maximum allowable under the
present regulations, so it is a maximized estimate.
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And then at the far right is the dose to the general public. And in this
case almost all of that dose to the public results from the transport of
this material around through the countryside to the burial grounds.

(Slide.)

Now if '..e look at these things from the time options we talked about
earlier in cost, you will see here is the immediate dismantling plus
transportation on top.

If we put it into safe storage and kept it there for ten years and then, this
little bit here is the e.)Josure associated with putting it into safe storage
right after shutdown. And that is constant across the board.

This portion is the dismantlement, the exposure associated with dirJ'itle-
ment after ten years. And then you get the transportaion.

Now we made the assumption that the dismantlement work was done in

essentially the same way at these later points as was done originally
using same type of equipment and the same techniques. So they could use
the dose estimates we had here and simply scale them down by decay in the
principal contaminant which was cobalt 60, thus arriving at these smaller

*ones.

After about 30 years you don't save very much in terms of exposure by
delaying, because the principal part of the dose was experienced during
the preparation for safe storage.

(Slide.)

Now here is the comparison of the dollars and man-rems for the different
time periods.
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Again, immediate dismantlement and then 10, 30 and 50 years.

And it looks likely that if one were to do an extremely detailed analysis
for a time basis, you would find some kind of a minimum or optimum point
somewhere in this vicinity of about 30 years where your exposure isn't
decreasing significantly and -- well, the costs came down in 50 years for
the reasons I mentioned earlier becuase there was less contaminating material
at this point.

I outlined a little earlier our methodology for arriving at these acceptable
levels of radioactivity, and this slide illustrates the results chat we got

for a PWR using this technique.

We assumed an annual dose limit of 1 millirem per year for this purpose,
and went through the calculation looking at the radionuclide spectrum that
was anticipated present in the facility. And this includes all of the
activation products and fission products and so on that might be present.

We calculated then the surface contamination level in the facility per
square meter to be allowed in the facilities at time zero and after 100
years and still meet this 1 millirem per year maximum exposed individual.

.

Similarly we looked at what levels might be allowed out on the ground on
the site surrounding the facility for a couple of conditions.

One, where it was essentially lying there mixed to a depth of one centimeter
on the surface. This would be like normal mixing, weathering.

And secondly, if you went out and physically tilled the soil'to mix the
radioactivity to a depth of 15 centimeters.
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Here there are two sets of data because in one case we used the source
term from the GESMO studies, and this was a calculated source term for
release of radionuclides from operating reactors.

The second case we used measured data from operating PWRs. So we had
really two different source terms here. And you can see you get results
which are different by almost a factor of two depending on the type of
source term you had, the makeup of it, the spectrum of nuclides that were
present.

Now we don't particularly advocate a dose limit of 1 millirem per year.
We used it here basically as an example, a point of reference.

(Slide.)

These are the basic conclusions of the PYR study.

There wasn't any doubt that you can do the job with existing equipment and
technology. It didn't require any major breakthroughs of any kind.

Costs are fairly significant at $42 million but are not really very large
compared with the original cost of the plant.

Again the occupational exposures are significant, but if you think about
it for a minute we are talking about 1300 man-rem over a four year period.
And an operating reactor during a normal refueling cutage'will probably
nave a man-rem exposure of around 300 or so.

The dose to the public was very small. In fact, the dose from the actual
operations within a plant was the smallest contributor. Themajorpublic
dose was primarily from the transport of the material to the burial grounds.
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And we ran across a number of things in the detailed analyses that suggested
that some modification of the design details of the plant would make it a
lot eas.er to decommission it. But there are certain things that can be
done that are not really all that expensive if you think about them in the
beginning, and could be of very significant assistance.

Well, that wraps up my presentation of the general nature and studies and
details of PWR.

My colleague, Dr. Murphy, will continue now with our presentation on the
details of the fuel reprocessing plant.

DR. MURPHY: Good morning.

I told Dick Smith that it is really his fault that we had trouble with our
slide projector, and then had trouble with our audio equipment. It is his

fault because he brought me along, and wherever Murphy goes, " Murphy's Law"

goes.

(Laughter.)

(Slide.)

This slides shows the Barnwell Nuclear Fuel Plant. This was the reference

plant for the fuci reprocessing plant decommisisoning study. I will point

out to you the areas of the plant that were decommissioned in the study.

We decommissioned the fuel receiving and storage station. This is the
place where the spent fuel is brought from the reactor and stored in water
basins until the fuel is ready to be reprocessed. The fuel is reprocessed

in this building here, the main process building. This is where the fuel
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elements are sheared. The fuel is dissolved from the cladding and the
plutonium and uranium are chemically separated from the fission products,
activation products and the transuranic elements.

Because the fuel is dissolved, the radioactive waste that results from this
process is in a liquid form. This radioactive waste is then stored in
underground tanks that are located in this area. These underground tanks
were decommissioned as well as this building here that serves as the
control building for the underground storage operation.

Now the Barnwell plant does not have a solidification facility for solidify-
ing the liquid waste that's stored in these underground plants. We wanted

to extend the applicability of our study, and so we included in the study a
conceptual solidification plant for the high level liquid waste.

We assumed that the solidification plant would be located right here, and
the solidification process was patterned after the process that has been
developed at Battelle Northwest to convert this high level liquid waste to
a glassified product.

In addition co these facilitiec, auxiliary facilities were decommissioned.
This building that contains the ventilation equipment was decommissioned.
And this 100-meter stack was decommissioned.

(Slide.)

The decommissioning modes that were studied for the fuel reprocessing plant
included immediate dismantlement, passive safe storage with deferred dismantle-
ment, and custodian safe storage with deferred dismantlement.
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Now we assumed, and Dick Smith did with the reactor study, that the people
who would do the dismantling of the safe storage operations were people who
were familiar with the plant, they were plant operators. We assumed that
the operation of decommisisoning was carried out in a fairly efficient
manner, and by this I mean that we recognized that because of the high
radiation areas in the building that in an eight hour day a man might only
get in six hours of work because he has to wear protective clothing and
needs to have some time to put the clothing on and take it off, and this
sort of thing.

And so we considered that six hours of work in an eight hour work day was

probably an efficient use of a man's time.

We also assumed that you didn't have any unforeseen one week or one month

shutdowns for one reason or another.

Immediate dismantlement was assumed to require about two years for planning

and preparation which took place while the plant was still in operation.
And then a little bit more than five years for the actual dismantlement
operations was needed.

For safe storage, we assumed that preparations for safe storage required
about a year and a half -- the planning and preparation for safe storage
took about a year and a half, and then the actual operations took about two
and a half years. It takes a little bit longer for passive safe storage, a
few months longer for passive safe storage than it does for custodial safe
storage because for passive safe storage you have to put the facility in a
condition such that you can maintain it remotely. You shut down the ventila-

tion systems, you build some barriers that are not built in custodial safe
storage in which case the surveillanca is going to take place on site
rather than remotely.
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Deferred dismantlement again would take about two years for planning and
preparation and about four years for the actual deferred dismantlement.

Now the reason that deferred dismantlement takes less time than immediate
dismantlement is that in the initial safe storage preparations you do the
chemical decontamination the same as you do in immediate dismantlement, and
you don't have to repeat it for the deferred dismantlement because it's
already done as part of the initial safe storage operations.

(Slide.)

This slide shows the breakdown of the cost for immediate dismantlement.
The total cost for immediate dismantlement was calculated to be about 67
million dollars. You can see that the big cost items are labor and waste
management.

I should point out that these costs include a 25 percent contingency
factor. Labor costs include both the actual decommissioning worker costs,
and the costs of the support staff.

We assumed that the fuel reprocessing plant is the only plant on the site,
and so the support staff costs have to be borne as part of the decommission-
ing operation.

The labor cost that's shown here includes all o.f the labor except for that
associated with the actual transportation of the radioactive waste off
site. And by this I mean the labor cost for the truck driver or the railroad
worker if the waste is transported by rail.

The labor cost for packaging the waste is included in these labor costs up
here.
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The bars here indicate that this portion of the labor cost is associated
with the dismantlement of the main process building.

This portion of the labor cost is associated with the dismantlement of the
liquid waste storage area, and then all of the other labor costs, that is
the labor cost associated with dismantling the waste solidification plant.

The fuel receiving storage basin and the auxiliary areas are included in
the last section.

You can see that waste management costs are very high and we will talk a

little bit about that in the next slide. So I will pass over that for the
time being.

Again, these are waste management costs associated with dismantling the
main process building. These are the waste management costs associated

with dismantling the liquid waste storage area, and these are waste manage-
ment costs associated with the remainder of the facility.

Before leaving this slide, I should point out that with regard to subcontrac-
tor costs, the slide indicates that these costs were about 4.6 million
dollars. About 4 million dollars of this cost is associated with demolition
of the facility after the radioactivity has been removed and with site
restoration. And as Dick Smith has already pointed out, these are optional
activities not required by NRC and so one might subtract this 4 million
from the total 67 million that I indicated was the total cost of immediate
dismantling for this plant.

(Slide.)
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Waste generated during dismantlement of the fuel reprocessing plant includes
solidified liquids form chemical decontamination activities, contaminated
process vessels, equipment and piping, stainless steel liners for floor and
walls of high contamination areas, concrete rubble, stainless steel sections
of the high level liquid waste storage tanks, filters, glove boxes, section
of ventilation duct work and combustible and noncombustible trash.

Now some of the waste contained long lived activity. Some of the waste
contained transuranic activity and these wastes were assumed to go to deep
geologic disposal.

The other wastes in the plant were assumed to go to shallow land ourial.
You can see from the slide that about 60 percent of the total waste generated
in the decommissioning activities was assumed to be of such a nature to be

contaminated with transuranics so that it was necessary to dispose of it by
deep geological disposal. The other 40 percent was sent to shallow land
burial.

Now a deep geological disposal site has not been operated and so there is a
great deal of uncertainty in the actual cost of disposing of waste by deep
geologic disposal. And what we did, you can see that the cost of deep
geologic disposal is very high here. It's almost 30 million dollars.

What we had to do is to look at some other studies that had been done in
which the assumption had been made that waste was sent to deep geologic
disposal. And those other studies had assumed some cost for deep geologic
disposal.

We looked at these other studies and found that there was quite a range in
the cost that were assumed for deep geologic disposal and we took the
average of these. I think there were three studies that we looked at.
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And so I simply want to point out that there is a great deal of uncertainty
in the cost of deep geologic disposal. They certainly will be higher than
the cost of shallow land burial, and significant fraction of the waste from
the fuel reprocessing plant has to go to deep geologic disposal.

(Slide.)

This slide shows accumulative radiation exposure for decommissioning workers

and for transport workers and for the general public from dismantlement of
the fuel reprocessing plant.

The first bar shows the accumulative radiation exposure for workers to
decommission the main process building, and then the exposure to workers
for decommissioning the liquid waste storage area, and so on.

We have here the radiation exposure to transport workers and finally the
radiation exposure to the general public. The radiation exposure to the

general public is very small. About half of this results from aerosol
releases during decommissioning of the plant, and the remainder results
from transportation of the wastes.

In determining the radiation exposure due to transporation, we assumed that
the packages of waste that were transported would have the maximum surface
dose rates allowed in the Code of Federal Regulations and then we simply
used the number of packages that we calculated and the total distance.

The wastes that went to shallow land burial, we assumed, were transported

by truck for a distance of 500 miles. That's 800 kilometers.

Wastes that were transported to deep geologic disposal were transported by
rail a distance of 1500 miles, 2400 kilometers.
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To determine the radiation exposure to decommissioning workers we estimated
the radiation levels in various parts of the plant and simply multiplied
them by the number of man years required to decommission these various
areas.

.

For the decommissioning workers the total of 142 man years of effort.was
required. The total man-rems for decommissioning workers comes out to be
512 and as I said, this was 142 man years required. The average man-rem

per quarter then is 0.9 man-rem per quarter. And we feel then that it is
possible to keep the average exposure rate to the decommissioning worker
within allowable limits.

(Slide.)

This slide compares the costs of immediate dismantlement with the costs of
deferred dismantlement after passive safe storage and after custodial safe
storage. We assumed that deferred dismantlement would take place 10 or 30
or 100 years after passive safe storage or 10 or 30 or 100 years after
custodial safe storage.

And these are then the total costs compared with the 67 million dollars
required for immediate dismantlement.

Now the red bar here represents the preparations that have to be done to
place the facility in safe storage.

The yellow bar represents the cost of interim care for 10 or 30 or 100
years.

The green bar represents the cost for deferred dismantlement at the end of
the interim care period. In the costs of passive safe storage -- the cost
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of preparations is a little bit higher for passive safe storage than it is
for custodial safe storage because you have to put the facility in a condi-
tion so that you can perform remote surveillance. You shut down the ventila-
tion system, you build some barriers and so the costs of initial decommission-
ing for passive safe storage are about 2 million dollars higher than the
cost of initial decommissioning for custodial safe storage.

Similarly the costs of deferred dismantlement for passive safe storage are
a little bit higher than they are for custodial safe storage because you
have to tear down the barriers that you initially erected, and you have to
restore the ventilation system because you have got workers coming in to
dismantle the plant and obviously you are going to have to have a ventilation
system in operation while you have got workers in the plant, and so the
cost of final dismantlement for passive safe storage is about a million

'

dollars higher for passive safe storage than it is for custodial safe
storage.

On the other hand, the interim care costs ara much higher for the custodial
safe .ctorage because you are doing on site surveillance and maintenance
whereas with passive safe storage you are doing remote surveillance and

maintenance.

So all in all after about 10 years, the total cost, the total decommissioning
cost for custodial safe storage, with deferred dismantlement, rapidly
exceeds the total cost for passive safe storage with deferred dismantling.

(Slide.)

This slide shows the accumulative radiation exposure to decommissioning

workers and to transportation workers and to the general public for immediate
dismantlement, and for deferred dismantlement after passive safe storage,
and after custodial safe storage.
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And again we have assumed that deferred dismantlement takes place after 10
or 30 or 100 years. And you can see tilat the exposure decreases if you
defer dismantlement. Note that the exposure during interim care is higher
for custodial safe storage than it is for passive safe storage.

This is because custodial safe storage implies that interim care is an on-
site activity whereas passive safe storage implies that interim care is a
remote activity.

(Slide.)

This slide compares the cost and the radiation exposure for immediate
dismantlement and for deferred dismantlement.

The yellow bars represent the cost and the green bars represent the radiation
exposures, and these are now total radiation exposures to decommissioning
workers, transportation workers, and the general public. And if one, then,
were to have to make a choice as to whether to decommission a plant, dismantle
a plant immediately or to defer dismantlement, one would of course look at
something like this and say, well, what hppens to the cost if we defer
dismantlement, what happens to the radiation exposure if we defer dismantle-
ment, and of course, there are other factors that one would also have to

consider. And these are social ano political factors, and maybe other
economic factors.

And so the choice of whether to dismantle a plant immediately or to defer
dismantlement would have to be made on a site specific basis. But two of
the factors that you would consider would be how the costs change as you
defer dismantlement, and also how the total radiation exposure changes if
you defer dismantlement. And of course, the costs go up, the total radiation
exposures go down.
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(Slide.)

Dick indicated that we developed a methodology for determining the allowable
residual contamination level in the plant based on a dose of 1 millirem per
year to the maximum exposed individual.

Notice that with time after plant shutdown, the residual contamination
level changes. The reason that it changes is that the mix of radionuclides
have different half lives.

(Slide.)

Finally, this slide summarizes the conclusions from our fuel reprocessing
plant study.

Decommissioning is feasible with existing technology. We were able to
postulate existing techniques or at least techniques that were f~. the

advanced stage of development for decommissioning the plant.

Decommissioning costs are 67 million dollars for immediate dismantlement.
Waste management costs are high. They are high because a lot of the waste
has to be sent to deep geologic disposal.

Probably the most difficult activity wae the dismantlement of the high
level liquid waste storage tanks. These underground tanks are where the

waste from the fuel reprocessing is stored.

We assumed that quite a lot of concrete had to be chipped away from the
walls of the building. It w;uld be desirable to do some things to minimize
concrete contamination by increasing the number of stainless steel liners
that are used, or painting the concrete walls with some sort of a strippable
coating.
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Remote maintenance, and by this I mean if the plant is designed for remote
maintenance, then you can use the existing facilities for remote maintenance
to help you cecommission the plant. This reduces the cost and occupational
exposures of decommissioning the plant.

A liquid waste capability is an advantageous thing to have in decommissioning
the plant. Compartmentation of process areas is advantageous. It reduces
occupational exposures while you are decommissioning the plant.

You noted that there was a modest occupational exposure that resulted from
deferred dismantlement and this may be an incentive to defer dismantlement
for 10 or 30 or 100 years.

That concludes my presentation on decommissioning of a fuel reprocessing
plant.
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Safety and cost information was developed for the con-
ceptual decomissioning of a large [1175 MW(e)] pressurized
water reactor (PWR) and a la.ge nuclear fuel reprocessing
plant (FRP). Two approaches to decommissioning, Imediate
Dismantlement and Safe Storage with Deferred Dismantlement,
were studied to obtain comparisons between costs, occupational
radiation doses, potential radiation dose to the public, and
other safety impacts.

For the PWR, Imediate Dismantlement was estimated to
require about six years to complete, including two years of
planning and preparation prior to final reactor shutdown, at
a cost of $42 million, and an accumulated occupational radia-
tion dose of about 1325 man-rem. Preparations for Safe
Storage were estimated to require about three years to complete,
including 1-1/2 years for planning and preparation prior to
final reactor shutdown, at a cost of $13 million ind an accu-
mulated occupational radiation dose of about 430 man-rem. The
annual cost during the Safe Storage period was estimated to be
about $80 thousand. Deferred dismantlement following a 30-year
period of Safe Storage was estimated to require ab..;t $37
million and an occupational radiation dose about 24 man-rem.

For the FRP, Imediate Dismantlement was estimated to
require _about seven years to complete, including two years of
planning and preparation prior to final plant shutdown, at a
cost of $67 million, and an accumulated occupational radiation
dose of about 532 man-rem. Preparations for Safe Storage were
estimated to require about four years, including about 1-1/2
years for planning and preparation prior to final plant shut-
down, at a cost of $20 to $22 million and an accumulated
occupational radiation dose of 72 to 84 man-rem for the cus-
todial and passive modes, respectively. The annual cost during
the Safe Storage period was estimated to be about $880 K for
the custodial mode and about $182 K for the oassive mode.
Deferred dismantlement following a 30-year period of Safe
Storage was estimated to require about $50 million and an
accumulated occupational radiation dose of about 226 man-rem.
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DECOMMISSIONING STUDY OBJECTIVES

ASCERTAIN ADEQUACY OF AVAILABLE TECHNOLOGY,
-

E ESTIMATE CUMULATIVE RADIATION DOSE,
ESTIMATE MANPOWER AND COSTS,
FOR DECOMMISSIONING NUCLEAR FACILITIES
VIA ALTERNATIVE MODES.
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BASIC WORK ELEMENTS IN
DECOMMISSIONING STUDIES

e REGULATIONS REVIEW

e DECOMMISSIONING EXPERIENCE

e FACILITY CHARACTERIZATION

e WORK PLANS, METHODS, SCHEDULEy
e COSTS

e SAFETY

e ALLOWABLE RESIDUAL RADIOACTIVITY

e FINANCING ALTERNATIVES



GENERAi KEY BASES FOR DECOMMISSIONING
STUDIES

e EVALUATE SPECIFIC REAL FACILITY AS REFERENCE

e CONTAMINATION LEVELS ARE ESTIMATED ASSUMING
GOOD HOUSEKEEPING

e GENERIC SITE

o SPECTRUM OF VIABLE DECOMMISSIONING MODESm
8

e PLANS PROVIDE BALANCE OF SAFETY AND COSTS

e ALARA PRINCIPLES FOR OCCUPATIONAL EXPOSURE

e CURRENT DECOMMISSIONING TECHNOLOGY

e EFFICIENT DECOMMISSIONING PERFORMANCE

e REFERENCE FACILITY IS ALONE ON THE SITE

e TRU AND HIGH ACTIVITY WASTES TO GEOLOGIC
DISPOSAL; OTHER RADIOACTIVE WASTES GO TO
SHALLOW LAND BURIAL



DECOMMISSIONING MODES

COMPLETE DECONTAMINATION ANDDISMANTLEMENT *
REMOVAL OF RADIOACTIVITY

e NO SURVEILLANCE

SAFE STORAGE

HARDENED e MAJOR DECONTAMINATION AND
(ENTOMBMENT) REMOVAL OF RADIOACTIVITY

e HARDENED ENTOMBMENT OF
RESIDUALS

e INFREQUENT SURVEILLANCE

PASSIVE e PARTIAL DECONTAMINATIPh AND
(PROTECTIVE REMOVAL OF RADIOACTI\4TY
STORAGE) e SEALING OF RESIDUALS

e REMOTE CONTINUAL SURVEILLANCE

CUSTODIAL e PARTIAL DECONTAMINATION AND
(LAYAWAY) REMOVAL OF RADIOACTIVITY

* CONFINEMENT OF RESIDUALS(MOTHBALL)
e CONTINUOUS SURVEILLANCE



DISPOSITION CRITERIA
DECOMMISSIONING NUCLEAR FACILITIES

OBJECTIVE: DERIVE ACCEPTABLE RESIDUAL RADIOACTIVE
CONTAMINATION LEVELS FOR UNRESTRICTED USE
OF DECOMMISSIONED NUCLEAR FACILITIES.

BASED ON RECOMMENDED DOSE (RATE) LIMITS*

y FOR MEMBERS OF THE PUBLIC

* CONSIDER ALL POTENTIAL EXPOSURE
PATHWAYS

* METHOD GENERALLY APPLICABLE TO ALL
NUCLEAR FACILITIES

CONSISTENT WITH EXISTING CRITERIA FOR*

DECOMMISSIONING

.



GENERAL METHODOLOGY FOR CALCULATING
ALLOWABLE CONTAMINATION LEVELS

* DEVELOP RADIONUCLIDE RELEASE SCENARIOS

COMPUTE ANNUAL DOSES FOR RAJIONUCLIDE RELEASESe
FROM THE REFERENCE RADIONUCLIDE INVENTORY

COMPUTE RATIO OF CALCU .ATED ANNUAL DOSES TOe

ANNUAL DOSE LIMIT

$ COMPUTE ALLOWABLE RELEASES OF REFERENCE INVENTORYe

THAT RESULT IN THE ANNUAL DOSE LIMIT

* COMPUTE THE MAXIMUM CONTAMINATION LEVELS THAT
RESULT IN THE ALLOWABLE RADIONUCLIDE RELEASES

* USE MOST RESTRICTIVE PATHWAYS AND ORGAN
DOSES



BASIC ALTERNATIVES FOR FINANCING
DECOMMISSIONING

~

e PAY WHEN INCURRED

e PREPAID SINKING FUND

e ANNUAL PAYMENT SINKING FUND



FINANCIAL ALTERNATIVES

CASE FORMULA PRESENT VALUE COST

PAY WHEN p = S(I + j)" $10 MILLION
-

INCURRED I (1 + k)"

II IPREPAID SINKING P =S 1 + (j-i) $27 MILLION
FUND H

a = 1 (' +

ANNUAL PAYMENT S(I + j)"
' n

(1 + j)a-1
PM- $15.3 MILLION

SINKING FUND
E (1 + j)b 1 (1 + i)n-b a = 1 (1 + k)a
n

_ b=1 -

i = INTEREST RATE = 8% FUNDS ACCUMULATED LLIONj = INFLATION RATE = 6% =

AFTER 40 YEARS
k = DISCOUNT RATE = 10%



DEPRECIATION WITH NEGATIVE SALVAGE VALUE

,
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\
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"
200 g RECOVERY-

m \

$ \

j 100 \-

o \
o \

--<) CONSTANT DOLLAR
u- 0 - - - - - - - -- \- -o DECOMMISSIONINGg

$ g COSTS
o -100 \

d \

5 \
-200 \ INFLATED

g DECOMMISSIONING
g COSTS

-300 -

)
\
t

-400 - 1

I
s

-500 ' ' ' '

O 10 20 30 40

YEARS AFTER PLANT STARTUP ,
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DECOMMISSIONING A
FUEL REPROCESSING PLANT
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DECOMFSSIONING MODES

* IMMEDIATE DISMANTLEMENT

I * PASSIVE S.AFE STORAGE WITH -

DEFERRED DISMANTLEMENT

* CUSTODIAL SAFE STORAGE WITH
DEFERRED DISMANTLEMENT



TYPICAL SEQUENCE OF
DISMANTLEMENT ACTPVITIES

e PLANNING AND PREPARATION

* CHEMICAL DECONTAMINATION

g * REMOVAL OF CONTAMINATED EQUIPMENT

* MECHANICAL DECONTAMINATION OF STRUCTURES

e WASTE PACKAGING AND SHIPMENT

e FINAL RADIATION SURVEY

e STRUCTURE DEMOLITION AND SITE RESTORATION
(OPTIONAL)



SEQUENCE OF MAJOR DISMANTLEMENT ACTIVITIES

* MAIN PROCESS BLDG. -------------
,

I
I

l
' ^ ^EMPTY WAS iE l

1ANKS I
I

|WASTESOLIDIFY

~~~~~~~~~~[
RESTOREm PLANNING AND . SOLIDIFI-m

$ PREPARATION '

SOLIDIFY
'

CATION SITEAST
PROCESS PLANT g

WASTE I
I
I

~~~~~~~~~~

STORE AND LOAD-OUT i
SOLIDIFIED WASTE :

_j~~ AUXILIARY ~ lj
~

t.___ AREAS ___I
i i i i i i i

_

-2 -1 0 1 2 3 4 5

YEARS FROM PLANT SHUTDOWN



COSTS OF IMMEDIATE DISMANTLEMENT

.

LABOR 21.8 (32.5%)

MATERIALS AND 6.2 (9.3%)EQUIPMENT
y 30.2(45.1%)
"

WASTE
MANAGEMENT

SUBCONTRACTS 4.6 (6.9%)

UTILITIES,
3.8 (5.7%)TAXES,ETC.

| I I I

5 10 15 20 25 30 35
MILLIONS OF 1978 DOLLARS



COSTS OF IMMEDIATE DISMANTLEMENT

M MAIN PROCESS BLDG.
LABOR

LIQUID WASTE STORAGE

k\ - ALL OTHER
MATERIALS AND
EQUIPMEN T

b\\\\\\hhhhhhhh\\\\\\\\\\\\\\\\\NN
$ WASTE

MANAGEMENT j

-
SUBCONTRACTS

UTILITIES, TAXES,
ETC.

I I i i ,

5 10 15 20 25 30
MILLIONS OF 1978 DOLLARS



RADIOACTIVE MATERIAL DISPOSAL
DEEP

GEOLOGICAL
DISPOSAL

COST

VOLUME
. . . .

SHALLOW

N B R AL ;:9 DISPOSAL

g zeA~SeOarArlOmcOS,

^'VOLUME '

l I | | 1

0 5 10 15 20 25 30
MILLIONS OF 1978 DOLLARS

I I I I I I |

0 1 2 3 4 5 6
THOUSANDS OF CUBIC METERS



RADIATION DOSES FROM DISMANTLEMENT OF
REFERENCE FUEL REPROCESSING PLANT

M 241_

2
E

200 - d
a
u
O 150 -

e i E E -

s
a 100
x

50 -

m
E 20 20 19

... 1 E
MAIN LIQUID WASTE FUEL AUXILIARIES TRANSPORT GENERAL
PROCESS WASTE SOLIDIFI- RECEIVING WORKERS PUBLIC
BLDG. STORAGE CATION AND

PLANT STORAGE



OCCUPATIONAL RADIATION DOSES FROM DISMANTLEMENT
OF REFERENCE FUEL REPROCESSING PLANT

AVERAGE
FACILITY AREA MAN YEARS MAN-REM MAN-REM / QUARTER

- MAIN PROCESS BUILDING 51.4 241 1.17
5

LIQUID WASTE STORAGE 51.8 197 0.95*

WASTE SOLIDIFICATION PLANT 27.1 51.2 0.47

FUEL RECEIVING AND STORAGE 9.3 19.8 0.53

AUXILIARIES 2.7 3.3 0.30

TOTALS 142 512 0.90



TYPICAL SEflUENCE OF SAFE
STORAGE ACTIVITIES

* PLANNING AND PREPARATION
* CHEMICAL DECONTAMINATION
* MECHANICAL DECONTAMINATION AND FIXING

g OF RESIDUAL CONTAMINATION
* EQUIPMENT DEACTIVATION
* ISOLATION OF CONTAMINATED AREAS
* FINAL PREPARATIONS FOR SURVEILLANCE AND

MAINTENANCE
* INTERIM CARE



SUMMARY OF DECOMMISSIONING COSTS

$ 160
O 157

FINAL DISMANTLEMENTg _

-$ INTERIM CARE
o -j 120 -

}]100 - 95
g INITIAL DECOMMISSIONING

g,
77 78

80 - 74
'

67 ..0g
G Q 60 -

,sm

b$ ' *
5

Q3 40 -

' 'sd
. _ .

E. 20 -

O x

0 0 10 30 100 10 30 100
DISMANTLEMENT AFTER DISMANTLEMENT AFTER
PASSIVE SAFE STORAGE CUSTODIAL SAFE STORAGE

YEARS AFTER SHUTDOWN WHEN DISMANTLEMENT BEGINS
.



COSTS OF PASSIVE SAFE STORAGE WITH
DISMANTLEMENT AFTER 30 YEARS

28.0 (36.1%)
'

LABOR [ k,

]Ns ( 0.5 /o)
MATERIALS AND {EQUIPMENT .

30.7 (39.6%)m
m WASTE '

MANAGEMENT k ~

'

-
~ ~

.

Ms PREPARATIONS
(w - 5.3 (6.8%) FOR SAFE STORAGESUBCONTRACTS

INTERIM CARE
5.4 (7.0 /o)TA S,ETC. DEFERRED

DISMANTLEMENT
I l i l i I

5 19 15 20 25 30 35
MILLIONS OF 1978 DOLLARS



COSTS OF CUSTODIAL SAFE STORAGE WITH
DISMANTLEMENT AFTER 30 YEARS

37.3 (39.1%)

(\LABOR

# ERIALS AND
fQUIP 9.5 (10.0%)

30.7(32.2%)
~

bN GEMENT
PREPARATIONS FOR

sM SAFE STORAGEM . (5.1Yo)
SUBCONTRACTS

13.0(13.6%) INTERIM CARE
DEFERRED

TA S,ETC. DISMANTLEMENT, , . . . . . . . . . . . . . . . . . .

I I I i 1 I

5 10 15 20 25 30 35 40

MILLIONS OF 1978 DOLLARS

_



RADIATION DOSES FROM DECOMMISSIONING

600

g Q GENERAL PUBLIC

$ 460 468
^

TRANSPORTATION

^ 400 _ INTERIM CARE
k3 343 7 DECOMMISSIONINGgg 322 E OPERATIONSgg 300 -

. . . .

s ga
P 200 183-

3 141 E'

D M
......-

! 100 -

b] h
"

.

0 10 30 100 10 30 100
DISMANTLEMENT AFTER DISMANTLEMENT AFTER
PASSIVE SAFE STORAGE CUSTODIAL SAFE STORAGE

YEARS AFTER SHUTDOWN WHEN DISMANTLEMENT BEGINS



COST AND EXPOSURE COMPARISONS FOR
DECOMMISSIONING A FUEL REPROCESSING PLANT

551 DOLLARS $
0 140 - kM MAN-REM - 500
2 460 468 {
E 120 - @ [

h - 400 2o s
9Q 100 -

343 P5902* 322 l 4W

hz77 78 - 300g 80 74 .

US 67 E4"

183 - 200

3 40 - 141 b

h - 100
a 20 -

g
o

0 #
< . ~

0 10 30 100 10 30 100
DISMANTL.EMENT AFTER DISMANTLEMENT AFTER
PASSIVE SAFE STORAGE CUSTODIAL SAFE STORAGE

YEARS AFTER SHUTDOWN WHEN DISMANTLEMENT BEGINS



EXAMPLES OF DISPOSITION CRITERIA FOR THE REFERENCE
FUEL REPROCESSING PLANT FOR UNRESTRICTED USE

ALLOWABLE RESIDUAL
TIME CONTAMINATION LEVEL, uCi/m2,

AFTER PLANT SHUTDOWN BASED ON MAXIMUM ANNUAL
LOCATION YEARS DOSE OF 1 mrem /yr

FACILITY O 1.4E-2

d 10 1.5 E-2

30 1.7E-2

100 2.OE-2

SITE O 8.2E-3

10 5.6E-3

30 4.3E-3

100 3.2E-3
.



*

,

CONCLUSIONS FROM FUEL REPROCESSING
PLANT STUDY

e DECOMMISSIONING IS FEASIBLE WITH EXISTING TECHNOLOGY

* DECOMMISSIONING COSTS ARE SIGNIFICANT BUT NOT
EXORBITANT

* WASTE MANAGEMENT COSTS ARE HIGH

* HLLW STORAGE DECOMMISSIONING IS DIFFICULT, COSTLYg
5 INCENTIVES TO MINIMlZE CONCRETE CONTAMINATION

* REMOTE MAINTENANCE REDUCES COSTS, OCCUPATIONAL
EXPOSURES

* LLW PROCESSING CAPABILITY IS ADVANTAGEOUS

e COMPARTMENTATION OF PROCESS AREAS IS ADVANTAGEOUS

* MODEST OCCUPATIONAL EXPOSURE INCENTIVE TO DEFER
DISMANTLEMENT



4

DECOMMISSIONING A PRESSURIZED
WATER REACTOR

,
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BUILDUP OF ACTIVATION PRODUCTS
__.

$'o - -g . . , .

> o,9 _ ERR

O
My 0.8 -

core sHRouol -co
)== 4 ' CORE BARREL f

"

y 5 0.7 -

i- N*

o- 0.6 -

4 2
O 3 0.5 - '' Ni

,,

oo-1q 0.4 -

E
0.3 -

' " " ' ' "

0.2 -

g 0.1 s

O .9 i i i . . . . . .
. . .

E O 4 8 12 16 20 24 28 32
2.s EFFECTIVE FULL POWER YEARS



CORE SHROUD RADIOACTIVITY AT REACTOR SHUTDOWN

RADIONUCLIDE 55Fe SoCo s2Ni 83Mo "C 84Nb 58Ni

HALF LIFE (YEARS) 2.7 5.3 100 3,500 5,750 20,000 80,000
r?

EMISSIONS IB,7 8,7 8 IB,7 8 S,7 IB,7

RADIOACTIVITY 1.3 x 108 9.6 x 105 1.2 x 105 3.6 x 10-' 1.5 x 102 5.4 7.4 x 102
(Ci)

EXTERNAL DOSE RATE 0.11 560,000 - - - 2.0 0.09
(R, 'h r)



DECAY OF ACTIVATION PRODUCTS
1 00 i i i . i

_

10-5 - TOTAL CURIES -
NORMAll2ED RADIOACTIVITY LEVEL _

_

10-2 -
-

_

10-8 -
-

- TOTAL -
-

DOSE RATE

NORMALIZED RADIATION DOSE RATE 10-* - -

**Nb DOSE -

RATE

10-5 _
-- ,

- "Co DOSE -

RATEN

10.. _ ''Ni DOSE RATE _

/

\/ RATE
**Fe DOSE

10-7 ' ' '

O 20 40 60 80 100 120 140

Y8 ^''0 AFTER REACTOR SHUT DOWN



,

COSTS OF IMMEDIATE DISMANTLEMENT

STAi LABOR 11.2 (26.7%)
^

MATERIAL SP SA ACTIVATED ONTAMINATED 10.8 (25.5%)
3.1 1.7 3.2

DEMOLITION TOWER CONT. OTHER 8.0 (19.0%)

y ELECTRICITY 4.4 (10.4%)
co

SPENT FUEL SHIPMENT 3.1 (7.3%)

EQUIPMENT
AND SUPPLIES 3.0 (7.0%)

NUCLEAR INSURANCE 1.0 (2.4%)

CONTRACTOR SERVICES 0.7 (1.6%)
I f I | t

O 2 4 6 8 10 12
MILLIONS OF 1978 DOLLARS,



RADIOACTIVE MATERIAL DISPOSAL COSTS

6 '
- r---- 7
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deep,, ' i shallow

| 9e 19 c
5 - 1 2 25 disposal // landi

I 1.6
i burial

~
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.:.0.4........

:::: 0.5;:::::::.

0
' Wd ^d '

ACTIVATED CONTAINMENT OTHER RADIOACTIVE
COMPONENTS BUILDING BUILDINGS WASTE

CONTAMINATED MATERIAL



EXPENDITURE IMMEDIATEDURINGPATTERN DISMANTLEMENT
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COSTS OF PREPARATIONS FOR SAFE STORAGE

STAFF LABOR ' 4.5 (36.?%)

SPENT FUEL SHIPMENT 3.1 (24.4%),

ELECTRICITY 2.3 (18.5%)

EQUIPMENT 1.2 (9.5%)N
w AND SUPPLIES

RADIOACTIVE
0.7 (5.4%)MATERIAL DISPOSAL

NUCLEAR INSURANCE 0.4 (2.9%)

CONTRACTOR SERVICES 0.4 (3.0%)

1 f f f

0 1 2 3 4 5
MILLIONS OF 1978 DOLLARS



EXPENDITURE PATTERN DURING PREPARATIONS
FOR SAFE STORAGE
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CUMULATIVE COSTS FOR DEFERRED DISMANTLEMENT

80 --

gg A - IMMEDIATE DISMANTLEMENT
F a" B - DISMANTLEMENT DEFERRED 10 YEARS
oj 70 - C - DISMANTLEMENT DEFERRED 30 YEARS
U D - DISMANTLEMENT DEFERRED 50 YEARS
$o 60 - E - DISMANTLEMENT DEFERRED 100 YEARS0

C 51.8 E 50.8B 50.2 f D 46.8 (5" SO - f
f3z A 42.1g

!{ 40 - f
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CUMULATIVE PRESENT VALUE COSTS FOR DEFERRED
DISMANTLEMENT

80
A - IMMEDIATE DISMANTLEMENT

-
B - DISMANTLEMENT DEFERRED 10 YEARS

u C - DISMANTLEMENT DEFERRED 30 YEARS
Of D - DISMANTLEMENT DEFERRED 50 YEARS
y $ g 60 - E - DlHMANTLEMENT DEFERRED 100 YEARS

#85
O d 50 -

g
2Z ,, am

% W Z u. A 39.3$gO 40 - 8 36.4
ANNUAL INFLATION RATE: 6%

[$$ ANNUAL DISCOUNT RATE: 10%
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NEd 3gO-s 20 -

} } j E ,$8
D 18.3

m m=o
8 10 -

; i i i i , , , ,
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RADIATION DOSES
FROM VARIOUS DECOMMISSIONING ACTIVITIES

500 489

IMMEDIATE
*

$ DISMANTLEMENT
5400 -

PREPARATIONS FORj
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y 134 40 :.:.:
p .. ::: 100.

!100 - liii !!!!!
:E 58 .:.: :.:.:,

8 :.:. 30 15 i! !!!!! l4
iiii :::: E3 :i:i i:i:i R E3o

REACTOR AUXtLIARY FUEL SPENT FUEL TRANSPORT GENERAL
SC.BUILDING BUILDING BUILDING H AN DLING WORKERS PUBLIC

-



.

RADIATION DOSES FROM DECOMMISSIONING
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0 % Transportation
Q 1200 -
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800 -
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YEARS AFTER SHUTDOWN WHEN DISMANTLEMENT BEGINS

t



COST AND EXPOSURE COMPARISONS FOR
DECOMMISSIONING A PWR
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SUMMARY OF THE DISPOSITION CRITL IIA FOR THE
REFERENCE PWR FACILITY AND REFEREL . A. SITE

ACCEPTABLE RESIDUAL CONTAMINATION LEVELS FOR AN
ANNUAL DOSE LIMIT OF 1 mrom PER YEAR

SURFACE CONTAMINATION SOIL CONTAMINATION

'
MIXED TO 1 cm MIXED TO 15 cmSHUT W

(YEARS) ( Ci/m2) (pCi/g) (pCi/g)

g PWR FACILITY O 2.3 x 10- - -

,

100 3.2 x 10- - -

SITE (GESMO) 0 1.4 x 10-2 9.4 x 10-1 6.2 x 10-2

100 1.1 x 10-2 7.4 x 10- 4.9 x 10-2

SITE (NUREG-0218) 0 1.1 x 10-2 7.4 x 10-1 4.9 x 10-2

100 6.6 x 10-a 4.4 x 10-1 2.9 x 10-2



CONCLUSIONS FROM PWR STUDY

e DECOMMISSIONING CAN BE ACCOMPLISHED USING
PRESENT-DAY TECHNOLOGY

e COSTS ARE SIGNIFICA.NT, BUT MANAGEABLE

e OCCUPATIONAL RADIATION DOSES AREg
* S!GNIFICANT, BUT MANAGEABLE

e PUBLIC RADI.ATION DOSES ARE SMALL, MOSTLY
FROM TRANSPORT OF RADIOACTIVE MATERIALS

,

'

* THERE ARE COST AND DOSE REDUCTION
INCENTIVES TO DESIGN BETTER FOR
DECOMMISSIONING
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BACKGROUND MA.TERIAL
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TECHNICAL APPROACH FOR DECOMMISSIONING STUDY

SELECT AND

CHARACTERIZE

FACILITY / SITE

$
_

PERFORM SARTY
ANALYSES [DEFINE DEFINE

I COMPARE SAFETYDECOMMISS10NING - DECOMMISS10NING
ALTERNATIVES PLANS AND COSTS, AND

TECHNIQUES OTHER EFFECTS
ESTIMATE

- COSTS AND -

OTHER EFFECTS:
DEVELOP GENERAllZED

DISPOSITION
CRITERIA



SUMMARY OF DECOMMISSIONING MODE CHARACTERISTICS

Mode Facility Status Plant / Site Use

Dismantlement Plant Equipment - removed Plant - Unrestricted
Continuing Care Staff - none Site - Unrestricted
Security - none
Environmental Monitoring -

none
Radioactivity - removed
Surveillance - none
Structures - removal optional

Safe Storage

Hardened Plant Equipment - none Plant - Conditional
operating Non-nuclear

Continuing Care Staff - Site - Conditional
none on site Non-nuclear

Security - hardened barriers,
fencing and posting

Environmental Monitoring -
infrequent

Radioactivity - hardened
sealing

Surveillance - infrequent
Structures - partial removal

optional

Passive Plant Equipment - none Plant - Nuclear only
operating Site - Conditional

Continuing Care Staff - Non-nuclear
optional (on ite) -
routine inspections

Security - remote alarms
Environmental Monitoring -

routine periodic
Radioactivity - immobilized /

sometimes sealed
Surveillance - periodic
Structures - intact

Custodial Plant Equipment - some Plant - Nuclear Only
operating Site - Nuclear Only

Continuing Care Staff - some
required

Security - continuous
Environmental Monitoring -

continuous
Radioactivity - confined
Surveillance - continuous
Structures - intact

C42



GENERAllZED DECOMMISSIONING PATHW AYS AND ALTERNATIVES FOR MANY FUEL CYCLE FACILITIES
,.._. ._._._._. ._._._._. ._._._._._. ._._.._.._._._._._._.._.._._._. ._.y
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GENERIC ORGANIZATION OF DECOMMISSIONING REPORTS

Report Titles: SAFETY AND COSTS OF DECOMMISSIONING A REFERENCE
NUCLEAR

Main Report

1. Introduction

2. Summary

3. Review of Decommissioning Experience

- Includes lessons on past decommissioning

4. Decommissioning Alternatives and Study Approach

5. Regulatory Considerations for Decommissioning

6. Approaches to Financing of Decommissioning

- Includes section on taxation

7. Characteristics of the Reference _ _ _ Facility
- Site facility description and reference inventory, dose rates

8. Methodology for Determining Acceptable Contamination Levels for the
Decommissioned Reference Facility

8A. Environmental Monitoring and Record Keeping is a separate section
for LLW Burial Ground Study Only

9. Decommissioning Activities
[LLW study ma have one section for safe storage and one section for
dismantlement

10. Decommissioning Costs
- Cost of all activities will be summarized here, includino plant

organization and manpower, materials and services, waste disposal
and transportation

11. Public and Occupational Safety
- Routine and accident including ncn-radiological

12. Discussion of Results

13. Design [and Operational for LLW and Mill Tailings Only] Considerations
to Facilitate Decommissioning

14. Glossary
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GENERIC ORGANIZATION OF DECOMMISSIONING REFORTS

Appendix

A. Reference, _ , Facility Description

B. Reference Site Description

C. Estimates of Residual Radioactivity

D. Financial Considerations

E. Radiation Dese Methodology

- Include details for " disposition criteria" derivation and dose
calculational models used throughout the report and any detailed
calculational results

F. Decommissioning Activities for Immediate Dismantlement

G. Decommissioning Activities for Safe Storage
- Includes deferred dismantlenent

- For the mill study, sections F and G may be decommissioning of
the mill plant and tailings, respectively.

H. Cost Assessment Details

I. Safety Assessment Details

J. Environmental Monitoring (for LLW study and possibly mill tailings)

K. Record Keeping (for LLW study and possibly mill tailings)

-
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SUMMARY OF ACTIVITIES FOR DECOMMISSIONING FUEL CYCLE
FACILITIES

PASSIVE SAFE CUSTODIAL SAFE
STORAGE. STORAGE,
INTERIM INTERIM

HARDENED CONTINUING CONTINUING
SAFE STORAGE CARE AND CARE A JD

IMMEDIATE EVENTUAL EVENTUAL
ACTIVITY DISMANTLEMENT (ENTOMBMENT) DISMANTLEMENT DISMANTLEMENT

'
PLANNING AND
PREPARAT;ON X X X X

CHEMICAL
DECONTAMINATION X X X X

EQUIPMENT -

DEACTIVATION X X X X

EQUIPMENT
REMOVAL X X e e
RELOCATION X X

MECHANICAL
DECONTAMINATION X X X X

IMMEDIATE
DEMOLITION AND SITE
RESTORATION X

FIXING OF RESIDUAL
RADIOACTIVITY X X X

ISOLATION OF
CONTAMINATED
AREAS X X

INTERIM CONTINUING
CARE. SURVEILLANCE PARTIAL X X

ULTIMATE DEMOLITION
AND SITE
RESTORATION POSSIBLE e e

X = APPLIES
e = APPLIES AFTER INTERIM CARE
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GENERIC ORGANIZATION OF DECOMMISSIONING REPORTS

Appendix

A. Reference _ _ _ Facility Description

B. Reference Site Description

C. Estimates of Residual Radioactivity

D. Financial Considerations

E. Radiation Dose Methodology

- Include details for " disposition criteria" derivation and dose
calculational models used throughout the report and any detailed
calculational results

F. Decomissioning Activities for Imediate Dismantlement

G. Decommissioning Activities for Safe Storage
- Includes deferred dismantlement

- For the mill study, sections F and G ma9 be decommissioning of
the mill plant and tailings, respectively.

11. Cost Assessment Details

I. Safety Assessment Details

J. Environmental Monitoring (for LLW study and possibly mill tailings)

K. Record Keeping (for LLW study and possibly mill tailings)
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DECOMMISSIONING HISTORY

REACTORS

5 POWER REACTORS
4 DEMO REACTORS
6 TEST REACTORS
50 RESEARCH REACTORS
MODES - PROTECTIVE STORAGE, ENTOMBMENT AND

DISMANTLING
2
" FUEL CYCLE FACILITIES

U MILLS - 22 INACTIVE, ALL SOME DECOMMISSIONING,
TAILINGS MAJOR PROBLEM, RISK NOT FULLY
DEFINED

UF6 CONVERSION - NONE TO DATE, ANTICIPATE NO PROBLEMS

FUEL FAB - ONE DECOMMISSIONED, SEVERAL
DECONTAMINATED AND RELEASED

REPROCESSING - NONE, NFS SITUATION INCONSISTENT WITH
CURRENT POLICY

BURIAL GROUNDS - NONE
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PHILADELPHIA - Battelle Presentation - Comment and Response Session

Conment

An individual mentioned that shutdowns havc been experienced in Pennsylvania
and that during these shutdowns the deterioration of the facility was
quite significant. He questioned how significant this is in the cost
figures presented and if it had even been considered.
Response

The assumption was made in these studies that steps were taken during
shutdown to carefully preserve all aspects of the facility so that
deterioration would not take place.

Comment

My concern is with the crew jumping ship b,efore complete dismantlement
of the facility and not staying on to see it tnrough all stages of
decommissioning.

Response,

Bonus or other incentives could be set up to insure staff follow-through
during decommissioning. Another consideration could be a second reactor
which is still in operation on the same site.

Comment

How do you arrive at labor costs?
Response

In the study, bor costs are broken down completely and the range con-'

sidered from high-level managemr.nt down to technicians and work crews.

Coninent

You mentioned the possibility of cost doubling. How do you explain this?
Response'-

Generalized labor structure was used. We did not utilize the highly
compartmentalized craft or specialty structures that exist in some areas.
The use of these could double the cost of labor.
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Comment

You say that your costs represent the middle range in waste disposal.
What in fact is the full range and is it represented in this report?
Response

Studies on this matter varied in cost by a factor of two. An archi-
tectural engineering firm completed separate cost estimates independently.
The figure at which they arrived was within 10 percent of the Battelle
figure.

Comment

There is in fact a heavy reliance on craft unions to handle decommission-
ing rather than the facility staff when you are looking at an individual
utility in an area where craft unions predominate the labor market. Is
this not a significant factor in determining cost?
Response

Yes.

Comment

What caveats would you offer in applying these labor costs elsewhere?
Response

Costs were site-specific. Great care must be used in applying them
elsewhere. A study of the sensitiv ty of costs to plant size is under-
way.

9

Comment

You talk about the costs for industry. What is the Federal government
doing?

Response

The Federal government owns a number of nuclear sites. For now, the
principal effort is in categorizing and assigning a priority to the de-
commissioning of these sites. The most urgent need today is to clean
up old milling sites and this is what government is targeting. The
Department of Energy is cataloging government-owned sites and is attempt-
ing to develop a five-year plan to decommission.
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Comment

If the Federal government cannot complete decommissioning of their own
facilities, why are they expecting the States to do exactly that?
Response

The government has been largely utilizing temporary techniques such as
mothballing. However, there is a clear need for permanent solutions.

Comment

My comment here is that I tnink that it should be pointed out that waste
management must begin at the Federal level.

Comment

We have been trying for awhile to get the government to dispose of low-
level wastes and have run into habitual indecision. We feel that not
Congress, but Federal agencies must do something.
Response

I agree totally. Waste managtment is an urgent problem. In the interest

of emphasizing decommissioning at this workshop, we are trying to avoid
detailed discussions of waste disposal.

Comment

New York State is unique in having contained all waste from the nuclear
facilities within the State. Reviews are available which cover the cost
and management of materials. I have a question concerning the costs
presented in your report:
1. PWR - Projection on paga G-25 (NUREG/CR-0130) for decontamination

presents a figure of $190-280 thousand. My question is whether
you can consider this a reasonable figure? In Dresden One, $16
million was spent to reach a 50 percent decontamination level.

2. On page 10 - 6, cost estimates for demolition of reactor contain-
ment vessels were $1.6 million. In our Elk River demolition, $1.05

million was spent decommissioning a much smaller vessel. Your figures
compared to ours lead me to question the reality of the estimates
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presented. Reprocessing plant estimates go as high as $30 million.
I find difficulty in comparing your estimates with actual exper-
ience. And if these numbers are in fact unrealistic, then the
entire financial scheme developed in the presentation is also
inaccurate.

Response

Decontamination of a working facility for continued use must be done
qcite carefully. Decontamination for destruction is a vastly different
procedure. NFS West Valley (an inactive reprocessing plant in New York
State) was not representative, although recommended for this study. The
cost at NFS was dominated by high-level waste tanks. High cost was due
to storage of waste in a chemical form which became ineffective in light
of regulations which were developed just after the plantwas licensed for
geration. We must be quite careful in extrapolating the NFS results.
Decontamination costs at Dresden One (a working facility) represented a
specific was+e problem. Demolition costs (in our studies) were derived
from a contrator's cost estimates. The estimates were prepared from
examination of detailed plans of the plants and the estimates offered
were what this specific contractor felt would be for that (reference)
plant.

Comment

How many existing plante have the ability to do the work discussed in
the presentation?
Response

The older plants in operation do not have the ability unless they have
been back-fitted and upgraded. Prior to 1972 and 1973, plants licensed
have simple and not very capable rad waste management syst' ems. In the
mid-1970's selective upgrading was begun. A signiff cant numiser of plants
today have or have in development the capabilities.

Comment

An individual made the point that there is an avoidance of the entombment
issue in the presentation. All the utility companies which he represents
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have filed for permits to permanently entomb a number of nuclear facilities.
And he asks for comment on this avoidance.

Resyonse

Permanent entombment is indeed a viable option under NEPA. Perhaps it
is less desirable for other reasons mentioned in the presentation. No

criterion is clearly available today for entombment, but estimates are

being included in decomissioning.

Coment

Furthermore, the same individual stated that entombment is favorable in

light of the lack of disposal sites and disposal options available.
Response

It was strongly felt that if there are no means of disposing of wastes,
then a facility should not be licensed to operate in the first place.

Comment

In the presentation there is a cost graph which covers a 40-year life
for a nuclear facility. I have never seen, nor can I expect, 40 years
to be a reasonable life span for a nuclear facility. I would like to
see cost figures redone for what I would feel would be a more realistic
life span.
Response

The life span is dependent entirely on the type of facility.
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PHILADELPHIA - Closing Plenary

After the presentation of the working group reports, the
floor was opened for a final comment period.

-
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Mr. Robert Bernero:

Suggestion:

From past experience, a utility will not submit a plan until told
to do so.

It is therefore suggested that:

1. NRC require the licensee to submit a preliminary plan within
a given period after initial criticality (approx.10 years).

Rationale: Since different plans for decommissioning
relate to various levels of cost, a general plan should
be chosen in order to forecast finance.

2. NRC should require a specific plan two years prior to RX
shutdown. This plan will vary as a radiation survey from
plant-to-plant will show a variance in radiation parameters.
Since there will be no positive clear line of demarcation
of irradiated piping and components, NRC should require an
independent radiation survey be held, documented and
verified by NRC or their delegates. This would determine,
from plant-to-plant, the amount of material to be removed.

Howard T. Schobl, Senior Engineer
Nuclear Services Corp., Region 1 Office
Box 92
Shippingport, PA 15077
(412) 643-5152
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Summary:

1. Without a submitted pre-plan of some kind from the operators
of nuclear facilities, it would be impossible for the NRC
to forecast a waste repository program.

2. A required 10-year radiation survey (should be required)
would be helpful to extrapolate and approximate amount
of component / piping removal.

3. All of the above will trigger the operators to formulate
their own plan of action and provide much needed input
to the NRC.

.

Thank you for your considerations and would appreciate invitations
to further workshops.

Howard T. Schob1
Nuclear Services Corp.

-
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Please accept the following as both my comments and observat; ms
of the NRC Federal State Workshop on Decommissioning:

1. The participants and observers both were often at a loss
because they had not gotten the three background documents
despite the fact that they had been sent out with
invitations from NRC.

2. The three background documents on (1) cost of decommissioning
LWR, (2) cost of decommissioning Nuke facilities, and (3) new
directions of NRG in decommissioning had many questionable
to erroneous numbers in them. Peter Skinner of New York
did an excellent job of pointing some - not all - of these
out.

3. There were very few participants. I estimate that there were
fewer than 100 participants and observers at these workshops
on September 19, 1978. Considering the importance - both
monetarily and healthwise - this number constitutes a very
poor showing. I believe this shows the NRC's reluctance
to advertise the importance of this workshop properly and
fully. I hope the other two are better attended.

4. The NRC presented certain givens; i.e., those assumptions
which the NRC takes as Gospel. The worst of these is that
there is a proven, publicly acceptable, non-harmful
technology available to knock down and handle these
facilities with an acceptable level of danger to
individuals or the general public.

5. I admit that there are radwastes and we must do something
with them. I do not agree that the NRC's reports constitute
the only route that can be taken with radwaste from
decommissioning. Further, I did not hear any alternate
radwaste strategy even considered.

6. The NRC presented some very unbelievable numbers. For
instance, the NRC calls out 1 mrad /yr exposures when a
facility is released for general use by the public. The
NRC does not attempt to guarantee any particular exposure
after the release. Therefore, pockets of undetected or
purposely sealed-away material can break out in the
ensuing years. This type of action can show the 1 mrad /yr
or 1 mrem /yr exposure as a complete farce.

.
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7. In the NUREG-0436 on NRC decommissioning directives,
there is a table on page A-5. The footnotes go up to
f. on page A-6. In the Regulatory Guide 1.86 following
the table, the same table is repeated without footnote
f (page B-5). Footnote f is the only teeth in the
table. Eliminating footnote f castrates the effectiveness
of the entire table.

8. I do not agree with the NRC's "deminimus" concept. I do
not agree that there is any level of radioactivity acceptable
to me because there are non-dangerous alternatives that
obviate any supposed need for nuclear power.

9. I appreciate the help that Karl Abraham; Mr. Elasser, of
NRC; Mr. Herb Jacobs, Government Energy Council; Mr. Joel
Epstein, Governor's Office; and Congressman Joshua Eilberg
gave me to get into this conference.

Mary Lewis
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As you all know, New York State has a special reason to be concerned with
the Federal government's decotnissioning policy: the Nuclear Fuel Services
fuel reprocessing plant at West Valley.

Two disastrous mistakes were made in that case. First, the Atomic Energy
Commission licensed that plant to operate, knowing that it would create large
volumes of long-lived, high-level radioactive wastes, without seriously
considering how those wastes could be disposed of permanently. At the time,
back in the middle 1960's, the AEC was satisfied that such vastes could be
stored permanently in liquid form in tanks with 40 year design lifetimes.

To take matters worse, NFS neutralized the material in the larger of the
two high-level waste tanks on the West Valley site. That was a sensible way

to slow corrosion and prolong the life of the tank; unfortunately, most of the
radioactive material precipitated and formed sludge at the bottom of the tank.
It will be difficult and expensive to remove to a permanent repository,

whenever one is built.

The second mistake was more straightforward. The AEC did not make
certain that NFS would be able to pay for the permanent decommissioning of the
plant (that is, for restoring the site to a condition suitable for
unrestricted use). Until a Federal waste repository is built, of course,
that is probably moot. Nevertheless, I can't be sure that New York State

taxpayers won't have to foot the bill for decommissioning the West Valley
plant ten or fifteen years from now, and that bill could be anything up to
$600,000,000.

I intend to do everything in my power to make sure that my constituents
never have to face a possibility like that again. That is why I am
co-sponsoring (with Assemblyman Hoyt) a nuclear power plant decommissioning
fund bill. Our bill requires anyone who plans to build a nuclear power plant
in New York State to set up a sinking fund to provide for decommissioning the
plant, and orders the Public Service Commission to report to the Legislature
on how the cost of decommissioning existing plants should be defrayed,

My main concern, is to be sure that the health and safety of the public
are adequately protected by whatever decommissioning policy NRC adopts; that
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the public knows what technology has been developed for decommissioning and what
the cost is going to be; and that the right people bear the cost. I believe
it is only fair that these costs be included in the selling price of the
electricity generated by nuclear plants.

I want to stress that we are concerned with the real health and safety
of real people, and the real cost to real electric ratepayers. Some people
have suggested that NRC ought to require licenseesto dismantle their facilities
as soon as they stop operating, to reassure the public thc? '' ;ommissioning can

be done safel.r and at a reasonable or at least a known cost. Theysaffeven
*

though immediate dismantling may expose workers and the public to more
radioactivity than safe storap< and delayed dismantling. The argument has some
plausibility, and if an operator wants to dismantle his plant immediately
after shutdown for such reasons, NRC probably shouldn't prohibit him from
doing so. NRC regulations, however, are not supposed to be vehicles for the
nuclear industry's public relations; there is no sense in requiring immediate
dismantling.

From what I have seen of NRC's new decommissioning policy plans, and from
the two technical reports on decommissioning fuel reprocessing plants and
pressurized water reactors, I believe the Federal government has set reason-
able goals, and is making a determined effort to reach them. tiowever , to

develop a useful decommissioning policy, the Federal government must provide
a high-level waste repository. The outcome of the Department of Energy's
program in that area is still uncertain,

In the end, even though I don't know what the exact solutions will be, I
believe the decommissioning and the waste disposal problems will be solved
because they must be solved. That is a matter of faith, and to be frank, many
New Yorkers don't share it. What we all need from NRC and DOE, is accurate
data on all the costs of nuclear power, regulations which assure public
health and safety, and continuing consultation. I hope this workshop will
advance all those aims.
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KEYSTONE ALLIANCE 1006 S. 46 St., Phila., PA 19143 (215)387-5254

Statement for the Nuclear Regulatory Commission workshops on
Decommissioning of Nuclear Power Plants; Philadelphia, PA,
September 18-20, 1978.

" Decommissioning" - what to do with the useless, highly radioactiv$
hulks of nuclear power plants af ter their lifetime of 30 to 40 years
is over - is another one of the many unsolved problems of nuclear power
which threaten existing and future generations with enormous health
and economic costs. That no provision has been made by utilities which
operate nuclear facilities for shutting them down, and that constructio
or facilities has proceeded apace without anyone knowing how to deal
with their remains, should surprise no one. It is simply another
example of the complete disregard which the nuclear industry has shown
for the public welfare; in the interests of letting nothing get in
the way of the power and profits which nuclear energy offers to the
corporations which promote it.

The Subcommittee on the Environment, Energy, and Natural Re-
sources of the U.S. House of Repre sentatives has this to say about the
economics of nuclear energy:

" Contrary to widespread belief, nuclear power is no longer a
cheap energy source. In fact, when the still unknown costs of radioac-
tive waste and spent nuclear fuel management, decommissioning and per-
petual care are finally included in the rate base, nuclear power may
prove to be much more expensive than conventional energy sources such
as coal, and may well not be economically competitive with safe,
renswable resource energy alternatives such as solar power. Nuclear
power is the only energy technology which has a major capitalization
cost at the outset of the fuel cycle and at the end of the fuel cycle.
As the cost of nuclear energy continues to climb, and as a solution
to the problems of radioactive waste management continues to elude
government and industry, States such as California are rejecting the
increased use of nuclear power and favoring the greater use of renewable
energy technologies."

Decommissioning by itself represents only a fraction of the
costs which nuclear power imposes on society. Yet, even this fraction
cannot be calculated with any degree of assurance, and may well be
large enough by itself to spell the end of nuclear construction.

After approximately 30 years of operation every nuclear power
plant will no longer be operable. The plant will be so radioactive
that it will have to be sealed and guarded for a minimum of centuries,
and possibly thousands of years. "These inopesable plants cannot be
dismantled or moved without monstrous expense and tremendous risk
of exposure to radioactivity because of the tens of thousands of tons
of steel and concrete in each plant that are permeated with intense

radiation." (Natural Resources Defense Council)
Nor can these costs be eliminated by shutting down a nuclear

plant during its lifetime. The process of irradiation begins as soon
as a reactor begins operating, and continues year after year as new
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fuel cores are inserted into the reactor.

Although experience with decommissioning is limited, there are
a few examples to indicate what the lower range of costs may be.
An experimental reactor at Elk River, Minnesota that cost about $24.5
million to build required $6.2 million to dismantle. At Oyster Creek,
N.J. it is estimated that dismantlement would cost $100 million, or
more than 150 percent of the $65 million construction cost. Instead,
the utility is choosing a more " economical" route " entombing" the
plant at a cost of $35 million, leaving a permanent radioactive blot
on the land.

The Department of Energy has reported that it currently has 303
obsolete or unnoeded nuclear facilities, and will have 100 more by
1981. It estimates that $25 to $30 million annually for 100 years,

total of $2.5 to $3 billion, will be required to decommission thesea
plants alone.

At West Valley , New Yor k, where a privately owned fuel repro-
cessing plant was forced to shut down due to citizen opposition to
the lack of guarantees that radiation would not leak from the plant,
it may cost $603 million or more to decommission and decontaminate the
facility. Since the private corpora tion had a loophole in its contract,
it appears that the State of New York will have to pay for the & lean
up costs, although the corporation was able to collect profits while
the plant was operating.

Current guesses are that dismantling may cost from $31 million
to $100 million per power plant, or between 3 and 10 percent of a
$1 billion capital cost. However, as the Subcommittee states:

"But these figures are all estima tes, from the lowest to the Eighest,
and no one really knows how much it will cost or who will pay the bill
to decommission this Nation's commercial nuclear reactors. Decommiss-
ioning costs therefore represent substantial unknown costs of nuclear-
generated electricity - costs raeepayers may be burdened with 40 years
after the reactor startup date."

In considering the problems of decommissioning it is important
not to forget the unsolved problems of long-term storage of radioactive
wastes from nuclear power plants. Eahc plant produces thousands of
pounds of low and high level wastes each year, including several hundred
pounds of plutonium, one pound of which contains enough radioactivity
to cause cancer in every person in the United States. "Each large
nuclear power plant makes as much radioactivity every year as the ex-
plosion of 1,000 Hiroshima atom-bombs. The 143 plants planned for ,

operation in the U.S. by 1985 will produce more radioactivity than
140,300 Hiroshima bombs every year - more poison than a full-scale
nuclear war." (Committee for Nuclear Responsibility).

Both the Nuclear Regulatory Commission and the nuclear industry
admit that there is NO known solution to the permanent storage of these
wastes. Such ideas as encasement in salt beds or dumping in outer
space have been found sadly lacking. Yet, planning and construction
of nuclear plants continues with little concern for the future of
humanity.

265



3

Professor James D. Watson, Nobel Prize winner from Harvard,
a leading cancer researcher, states:

"I am increasingly worried that the current bloss6 ming of the nuclear
power industry will be an irreversible calamity for the human race. . .
Only the tiniest of traces of plutonium are needed to induce cancer
and if its e=e becomes widespread, the possibility must be faced of
awful incider ts, either accidental or deliberate, that will cause wide
regions of our earth to become forever uninhabitable."

Construction of nuclear power plants should be halted NOW, and
existing plants should be shut down. Nuclear power is dangerous,
uneconomical, and unnecessary. We CAN meet our energy needs through
conservation and safe, renewable energy sources. There is no justi-
fication for burdening all future generations with the threat of a
radioactive wasteland.

Marc Breslow
for the Keystone Alliance

e
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ATLANTA - Opening Plenary - Comment and Response Session

Comment

A question was asked by an individual regarding a recent essay in Time
Magazine concerning the production of energy from nuclear power. His
question was: "Is this article to be taken into ccnsideration when
answering the questions?"
Response

This article was an oversimplification and you should use your own best
judgment in answering the 14 questions to be considered in the workshop.

Comment

Is there an existing dose rate?
Response

Yes, tnere is, but the limit refers to operational facilities.

Comment

Why do you worry about one to five mrems/yr when Colorado residents get
two hundred mrems/yr naturally?
Response

It is suggested that you take the local background and use it as a
reference.

Comment

Do changes in topography have an affect?
Response

A small affect, not significant.

Comment

Do we have an expert concoltant to assist us?
Response

Yes, a representative from NRC will be available to each group.
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Coment

Regarding the quantitative ideas of risk, we must take a careful look
and we cannot base it on cost alone. Is this correct?
Response

Nuclear power has a risk, and we must compare that risk with other
risks.

Comment

Are you evaluating alternative risks, environmental impact? From such
things as coal and oil?
Response

Not in the decommissioning policy workshop. The NRC Division of Nuclear
Reactor Regulation has a number of studies ongoing that will result in
an evaluation of the impact of other generating options. This informa-
tion is critical to the risk-benefit analysis that is addressed in the
Environmental Impact Statement.

Comment

Can observers ask questions?

Response

It is up to the chairman St each individual workshop. The purpose of
this workshop is a dialogue with the States.

Comment

Please clarify the Federal Energy Regulatory Commission responsibilities.
Response

Regulation of electricity and regulation of wholesale to retail. The
Federal Energy Regulatory Comission is responsible for the regulation
of interstate rates for gas, oil, and electricity.
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ATLANTA - Battelle Presentation - Comment and Response Session

Comment

Is taxation considered?
Response

No. It is a local phenomenon.

Comment

Is it a mistake to consider present value costs?
Response

No.

Conment

What occupational exposure limits did you use?
Response

Three man-rem per quarter, which is within acceptable limits, was used.

Comment

What are the reasons for the contamination differences between the site
and the facility?

Response

Different radionuclides were involved.

Comment

Can you give us a general estimate of the unit cost reduction for
multiple reactors at the same site?
Response

Not yet. A study of multiple reactor sites is to be initiated during

this coming fiscal year.

Comment

1400 rem for decommissioning sounds like a large number, buc in perspec-
tive, it may not be large compared to the exposures of the whole country.
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Response

I agree.

Comment

What is the difference in figures on costs presented?
Response

One is for fuel reprocessing, and the other is for power water reactors.

Comment ,

When you use a 10 percent discount rate, what is the problem?
Response

What is the difference between discount rate and inflation is a better
question.

Comment

What is the time required for decommissioning?
Response

Approximately 4 years after an initial 2-year period of planning and
preparation.

Comment

What licensing changes are required by NRC after decommissioning?
Response

NRC's licensing authority ends upon site release. However, some States

have further licensing requirements for decommissioning.

Comment

Has NRC been advised of the change in the situation on hardened entombment?
Response

Give entombment a fair evaluation. It is a postulatable alternative.

Corment

Why did you use 40 years for normal life? Wouldn't 34 be better?
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Response

Ne=, it is arbitrary.

Comment

When examining the alternative to mothballing employed in the two studies,
are you selecting a worse case situation?
Response

Mothballing can significantly reduce overall costs in the case of a site
with multiple facilities. However, mothballing is a temporary procedure.

Comment

Clarify commissionina versus decommissioning.
Response

Commissioning is the authorization to acquire and use the radioactive
material. Decommissioning is the authority to remove or stabilize the
radioactive material. The problems arise in jurisdiction.

Comment

What is the status of waste storage facilities ir. the U.S.?
Response

We are concerned here with questions of decommissioning, not waste
management.

Comment

What about military reactors?
Response

This is a different problem. The Department of Defense owns the sites

and the Department of Defense is now cataloging and studying priorities.
The emphasis is on abandoned sites.

Conment

Are cost reductions anticipated for only remote maintenance?
Response

We can only postulate. There will probably be a savings in manpower.
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ATLANTA - Closing Plenary - Comment and Response Session

After the presentation of the working group reports, the floor was
opened for a final comment and response period.

Comment

What about the reports from Philadelphia and Albuquerque workshops?

Response

All attendees will be mailed copies of the reports of all workshops.

Comment

An individual mentioned the tax problem and stressed its importance.

He said we cannot let the Internal Revenue Service consider the de-
commissioning fund as ordinary income.

Comment

What about the cost of decommissioning versus construction?
Response

When corrected for inflation during the life of the plant, the cost of
decommissioning a reactor falls in the range of 5 to 10 percent of the
construction costs.
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ALBUQUERQUE - Opening Plenary - Conment and Response Session

Conment

There is confusion between the terms " dismantling" and " entombment."
Do you do some of each? Do you do one or the other?
Response

You can actually do one or the other or both. Dismantling means to take

a reactor apart, and the pieces would be transported to a waste disposal
site. One could also envision entombing a reactor at a site, dismantling
part of the reactor, and entombing the remainder at the site.

Comment

How does conversion of a nuclear reactor pertain to dismantling? The
reactor could be converted to another reactor system or, alternatively,
to a coal-fired plant.

Response

The steam turbine portion of a reactor could, for instance, be used for
a coal-fired plant. Therefore, the reactor portion of a nuclear power
plant could be dismantled, but the steam turbine portion converted for
use on a coal plant.

Conment

Are the 14 questions just a starting point? Should further questions
be generated?

Response

The 14 questions are just a starting point. You are not confined just
to questions we have posed. You can answer or rephrase any or all as you
choose.

Comment

Pertaining to the Clean Air Act, are the States empowered to set more
stringent rules?
Response

The States can set more stringent rules, but not less stringent.
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Comment

How did the certain States become Agreement States?
Response

A State becomes an Agreement State by requesting that status from NRC.
It is a lengthy process which eventually results from the Governor agreeing
to certain guidelines and assuming certain regulatory responsibilities.

Comment

Can a State employ a more strict (air, etc.) limit on emissions standards?
Response

A State can employ a more strict limit on emissions standards.

Comment

Would a more strict State law concerning NRC jurisdiction be valid?
Response

A more strict law would be valid.

Comment

Are the current mill operators required to follow the NRC decommissioning
procedures?

Response

Current mill operators are required to follow NRC decommissioning pro-
cedures.

Comment

Given the great variety of nuclear facilities, how can you require a
single dollar value bond or escrow for decommissioning?
Response

Such a dollar (single) value bond or escrow can probably not be required
for the decommissioning of all nuclear facilities.

Comment

Are there any life-expectancy numbers for reactors and reprocessing plants?
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Response

Most reactors should last for 30 years or even more. Reprocessing
plants 20 to 30 years.

Comment

Are there some p' Ant parts which could be used for a long time even
after plant deconinissioning?
Response

Yes, there are some plant parts which might be reused at another site.

Comment

Up to what point in time (progressing toward decommissioning and in-
cluding it) is Price-Anderson coverage needed?
Response

Price-Anderson will cover in the operational period of the plant.
Decommissioning is probably not covered by the Act.

Coment

When is Price-Anderson removed (in o comissioning)?
Response

At the end of plant operations when the final fuel load is removed.

Comment

When do Agreement States take over decomissioning (as the process takes
place)?
Response

They can control it from the outset if they choose.

Comment

What would the NRC do if a licensed reactor just terminates his license
and closes down (he gives up)?
Response

NRC would have to step in and take over the operation and eventual de-
comissioning. It is highly unlikely that a large utility would do
that due to the liabilities it would incur.
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ALBUQUERQUE - Battelle Presentation - Comment and Response Session

Comment

Have you made any attempt to understand the trade-off for man rems
versus collars?
Response

There has been no real attempt to pin down the man rem versus dollar
issue. It is known that this is likely to be an important aspect of

setting the man rem level (s).

Comment

If entombment is a possibility, then how do you reconcile dismantling and
storing it permanently?
Response

Entombment, in place at the site, is something we would not want to do
unless dismantlement were impossible for one reason or another.

Comment

If you are going to convert the plant, do you have the same costs for
decommissioning?

Response

Probably not. They might be less, but not much.

Comment

Have you looked at the sensitivity of cost estimates with regard to
site?
Response

We know the cost estimates are site-specific, but these studies have
not been carried out to verify this assumption.

Comment

If the radioactivity in the core shroud is the highest, then what is the
trade-off between removing this hottest part and entombing the rest?
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Response

Such a study has not been carried out, but it could be of interest.

However, in general, entombment is looked upon as an undesirable
alternative relative to dismantlement.

Comment

What kind of containers are used to ship pieces?
Response

In general, the hot pieces can be shipped via spent fuel canisters.
The lower-activity pieces can be shipped by less elaborate containers.

Comment

How old is the fuel that is removed from the core?
Response

A fraction of the fuel from a reactor is removed once each year.

Comment

The entombment in place seems to have a heavy burden of longevity. What

does this longevity mean?
Response

It means that the area where the entombment has taken place will be
unusable for possibly hundreds of years. Again, however, entombment is
considered an undesirable method relative to dismantlement.

Comment

Describe the acid wash decontamination and how it works.
Response

An acid wash is circulated through the reactor's cooling system to wash
out the radioactive material which has built up as a residue on the
inner surfaces of that system. The liquid is then captured and disposed
of.

Comment

What kind of decontamination can you get with the wash?
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Response.

The wash is capable of b inging the inner surfaces of the cooling system7
down to a level where short-tenn hands-on dismantlement operations can
take place.

Coment

How long after decomissioning is the site ready to reuse?
Response

The site is ready for imediate use.

Co_ ment

Give an example of how a plant might be built so that it can be decomis-
sioned?

Response

Certain critical hot sections could be built so that they can be unbolted
easily instead of cut apart.

Comment

What housekeeping procedures might be used during the life of a plant to
aid in decommissioning?
Response

Periodic circulation of acid wash and general site cleaning on a periodic
basis would certainly aid in ultimate decommissioning later on.

Comment

Aren't we talking of decommissioning all types of facilities and, there-
fore, unrestricted use of all lands afterwards?

Response

In general, yes.

Coment

Explain the difference between site and facility contamination levels.
Response

The nature of a reprocessing plant allows possible contamination within
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the plant from the operations and at or around the site itself where small
spills take place or used equipment is stored. In general, the facility

contamination levels will be much higher than that at the site outside
the facility.

Comment

When you are talking about site contamination, are you talking about
surface contamination?
Response

In general, we are talking about surface contamination except where some
high-level wastes might have spilled and penetrated to some moderate
depth.

Comment

If you start with the assumption that you can't move liquid u icerground
waste storage tanks, what incentive do you have to dismantle a plant?
Response

You can, of course, remove the liquid waste from the tanks and solidify
it. This solidified waste is then taken to a waste repository. It is

possible that the tanks could then be dismantled and removed. But the
easier approach might be to fill them with an inert solid and leave them
entombed.

Comment

You can dismantle stainless steel tanks with acid wastes storage systems?
Response

Yes.

Comment

Can you dismantle carbon steel tanks with neutralized wastes storage
systems?

Response

With considerable difficulty.
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Comnent

Your costs per Kg for wastes are less than the President's Working Group
figures of $117/Kg?
Response

There is a difference. We will try to resolve it.

,
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ALBUQUERQUE - Closing Plenary - Coment and Response Session

At the close of the final session, an individual expressed concern
about uncertainties in the cost estimates in the presentations. He
specifically addressed the costs for permanently disposing of radioactive
wastes, the costs that would be incurred using craft labor, and the
potential increases in man hours--and consequently costs--that might re-
sult from changes in occupational radiation exposure standards.

He felt that these uncertainties, together with financing options
and tax implications, should be addressed in more detail in future meetings.
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ESTI!!ATES OF DECO:0!ISSIO?;ING COSTS

Desp.ite the paucity of actual decomnissioning experience and the lack of
detailed, specific deconcissioning procedures, esticates of the costs of con-
pletely distantling a power reactor have been ventured, as seen in Figures 1 and
2. These figures present sone interesting conclusions:

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

o Estimates by federal authorities or contractors associated with federal
agencies tend to be cuch lower thar utility esticates.

o The widely quoted Atomic Industrial Forum (AIF) study produced the lowest
esticates ($27-31 cfllion) of all those collected.

Ieplications. It is difficult to gather info rma tion on the detailed analyses
underlying cost of the cost esticates presented. Credibility varies: soce of
these esticates are probably based on little core than simple extrapolation from
or re pe t ition of the esticates provided by others, while other esticates (for

~

example, those for San Onofre 1 and those in the AIF report) appear to have been
the result of substantial analytical effort.

Further efforts wil be required to determine core fully the assumptions behind
the estinates and possible deficiencies.

As noted, the utility esticates indicated that decommissioning a new 1,000 PJe
reactor would cost core than $100 million. This is three times the AIF estimate
(see Figure 2) and higher than those of the governmental entities or their
contractors. Future study on the financing of deco ==issioning night attempt to
verify these cost esticates and determine the reasons fo r the non-uniformity.

Problem Area: Uncertainty in Cost Esticates

A large degree of uncertM nty exists in today's esticates of the costs of
decontaminating and deconcissioning reactors and this uncertainty grows as costs
are esticated for dates in the future.

Cost estinates are uncertain because of the uncertainties in the exact
procedures involved, the relevant regulatory requirements, the future costs of
labor and =aterials, and the lack of relevant experience.

The hRC is at terpting to develop procedures for decoanissioning reactors and a
report on pressurized water reactors was releas2d '.st June (IIREC/C2-0130).
The developrent of detailed and specific procedurc , and relevant health stan-
dards (e.g., bulk naterial standards) plus the accunulation of additional
experience .111 all belp to decrease the present cost uncertainties.
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FIGURE 1
LTILITY COST LSTI!'ATES FOR DECO:TilSSIO:ilNG (COMPLETE DIS!!!aTLING)

Plant Dollar % of
Operator Re ac t or Reactor lirst Cost Original
Location Size (tf.?e ) Type O pe ra t ion (Millions) Cost

Beaver Valley I 852 PWR 1976 $ 50* 10%*
Duquesne Light

Shippingport, Pa.

Three Nile Island I 792 PWR 1974 0 95.8('77)b
*!!e t . Ed., JCP6L,

Penn. E1.
Goldsboro, Pa.

Three Mile Island II 880 PUR 1978 $ 94.5('77)b
Me t . Ed . , Pe nn . E1.

Goldsboro, Pa.

Turkey Point III 666 PWR 1972 S100", 197.d
Florida P&L

Florida City, Fla.

Millstone 1 652 B'.1 1970 $ 59.5*
Northeast Utilities

Wate rford , Conn.

Millstone II 828 P'c'R 1975 $ 59'
Northeast Utilities

Waterf ord , Conn.

Connecticut Yankee $48.7*
Northeast Utilities

Haddon Nack, Conn.

C
Farley I 860 P'.3 1977 $100

Alabacia Power
Dothan, Ala.

Erunswick I 821 E:!R 1977 $128.5*
Caroline PSL

Southport, '.C.

C
Arkansas Nuclear I 836 P;.2 1974 $100

Arkansas P&L
Russellville, Ark.

St. Lucie I E03 P'.? 1976 S10f!
Florida "CL

Hutchinson Is., Fla.

Hatch I 786 - E'.|R 1975 S10f
Georgia Powar

Eaxley, Ca. 296 D** D D ~$1*
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FIGURE 1
(Continued)

Plant Dollar % of
Ope rato r Reactor Reactor First Cor* Original
Locatica Size (M'le ) 2 pe Operation (Milli < s) Cost.

Calvert Cliffs I 830 PL*R 1975 $100*
Baltimore GLE

Lusby, Md.

North Anna I 934 Pt.2 1978 $ 75
Virginia Elec. & Power

Mine ral , Va .

San Onofre 1 436 PUR 1968 $ 63-78
SCE, SDGEE (' 7 7 )E

San Clemente, Ca.

Diablo Canyon 1 1060 Pb7 1978 $ 35 (no con-
PG6E tamination

Diablo Canyon, Ca. considered)

SOURCES

a. Duquesne Light's Statement 11-1 before the Pennsylvania Public Utility"

Co_7aission, RID 373, pp. 24-25, gives the utility's share (47.5 percent) of
e Beaver Valley I decocaissioning at $24,275,675.

b. Updated cost estimate, May 20, 1977, by W. A. Verrochi in Pennsylvania
Electric's Statement No. 4, Exhibit 4-D-1, before the Pennsylvania PUC, RID
392.

c. Testinony of C. R. Faust, Gilbe r t Associates, Inc., be fo re the Connecticut
Public Utility Coamission on the catter of providing for the costs of
decomnissioning Millstone I and II.

d. Letter from William B. DeMilly, Florida Public Service Cocaission, to Ben H.
Fuqua, Vice President, Florida Power and Light, April 3, 1974.

e. Nucleonics 1:eek, .~anuary 6, 1977, pp. 5-6.

f. Final Environn*ntal Impact Statenent, April 1973, Nuclear Regulatory
Comission , Docket 50-33S, p. 8-8.

2 R. Jon Stouky and E. J. Rice r , Sen Onofre Suelear Generating Station
Dec_c nissioning Alternatives, Report 1651, for Southern California Er'. t son
(::US Corp., February 1977).

h. "f e s t iv.o n y of Peter N. Skinner, New York State Law De par tne n t , t? the New
York Public Service Comnission, Case No. 26974, Dece:her 2, 1977, p. 21.

D D 3'K f_.
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FICURE 2
COVERNMENT A!;D INDUSTRY CCST
ESTIMATES FOR DEC0t!ISSIO:;1?:G

Dollar Z of

Reactor Reactor Cost Original

Size ('rJe ) Type (Millions) Cost

1100 PWR $27('75)*

1100 BWR $31('75)*
b

* * $25-50

$36-60** *

$35-50('76)d*1000

24%** *115'

1175 PVR $42('78)

Wo t specified.
.

S_0y RCES ,

a. W i ll ista J. Manion and Thomas S. LaGuardia, An Engineering Evaluation of
Nuclear Power Reactor Decoraissioning Alternatives, AIR / NESP-009S R ( Atocic
Industrial Forum, National Environ antal Studies Project, November 1976).

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

c. Ceneral Accounting Of fice, EED-76-7.

d. K. M. Harmon et al. , "Decenaissioning I uclear Facilities", in Proceedings of
t_h e International Symposium on the Managecant of Wastes from the LWR Fuel
_C_y c l e , CON: 76-0701, sponsored by the Energy Research and Development
Ad,inistration, Denver, Colo. , July 1976.

See Figure 1, reference (h).e.

f. R. I. Snith et al'., Technologr, Safety and Costs of Decommissioning a
Reference Fressurized Water Reactor Power Station, NUR EC/ CR-013'), I;. S.

Nuclear Res;'.a tory Co - ission, June, 1978.

)
-
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*

FI5ANCING THE D"CO'NISSIONSC OF REACTORS

Ecasons for Special Financing of Decorrissioninz

Three fac tors a rgue that special ef forts to provide far tne eventual costs of
decocnissioning are warranted and necessary: the substantial r.osts involved in
decommissioning, the necessity for equitable treat:ent of ra te pa ye rs , and the
possibility of utility insolvency in the distant future.

1. Large Costs. The costs of decommissioning one of today's connercial
reactors are a substantici expense for 'a utility to incur. Even at today's
prices, costs could run to core than $100 million and complete dissantle-

complete.1 Any financing techanisacent could take six to seven years to
should provide for inflation, which, given a reasonable esticate of 4 to 8
pe rce nt per year, cight increase the costs to froo $300 million to $1
billion during the life of today's new reactors.*

2. Equitable Treattent of "atepeyers. Because the costs of deconcissioning are
large and be ct.u se these costs are the direct and predictable result of
operating a re actor ti produce electricity, consideration should be given as
to who should pay for the expense of deconcissioning. If no cechanism is
implenented to provide for the costs of deconcissioning before the money is
needed, the ratepayers of a utility at the tice of decoraissioning cight be
burdened with the costs of deconoissioning a shutdown reactor froa which
they have derived little benefit (i.e., elecricity). Since present know-
ledge and experience can enable us to anticipate and to esticate of the
osts of deconsissionine, it would not be unfair to expe c t the consumers

of nuclear power to pay the costs of decommissioning the plant. This can
best be accomplished by collecting funds for this purpose during the
operating life of the reactor by ceans of sone financing techanism.

3. Utility Solvency in the Distant Future. Unile the cost of daconcissioning a
reactor today cight be a substantial ex pe nse , few coamercial reactors may
actually require deconcissioning in the rear future. Deco =issioning of
today's reactors may not take place until 30 to 130 years from now.**
Therefore, the future ability of utilities to pay the future costs of
decocaissioning may be the core important issue. As a result, consideration
should be given to the possibility that a utility, while perhaps capable of
handling the ex pe nse today, cay be unable, because of unforeseen future
financial and/or econonic events, to ceet the costs of deconsissioning
(inflated over time) at that point in the future when deco =issioning is
cost likely to be necessary. If in the future a utility with a decccois-
sioniag obligation is no longer present as a corporate or public entity, or
is insolvent or otherwise unable to prcvide the necessary rionies, the

E flation rates of 4 to 8 parcent, when coopsunded annually for 30 yects, wou'Id
produce cost increases of 224 percent and 906 percent, respectively. A decoa-
nissionir.g that costs S100 nillion today v~ 1d , using these inf1c t io n rates,
cost between S324'cillion am' S1.009 billion 3 ) years fron nal.

*^ Range result.s from the possible inclusion of a 0-100 ycar deley to permit the
decay of short-lived radionuclides added to an anticipated 30 year operating
life.
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liability will prchably fall to the state or the federal government. It cay
be wise to protect against mch a situation by the implement a t ion at the
outset of reactor operation of a ruchanisti to ensure that the necessary
contes sill be available wben neefed in the future.

In conclusion, it seecs reasonable that one requireeent for any acceptable
financing c.echanism is that, in a fair and ecuitable asnner, it collects from
the consumers of the pqwer the cost of deccgissioning the rower source before

occurs in a nanner shich reflects the true cost of providing thep need
pow r.

Availability of Funds at Tice of Deconaissioning.

Having established that so:e financing rechanism is required, the preceding
argument regarding the future solvency of ut ilities also has inplications for
the type of rechaniss chosen. In the event that provision was not cade ta cover
the costs of decommissioning, a utility on shaky financial grotmd cight have a
difficult tite extracting the necessary conics from its operating revenues at
the tier when the work i. to be g rfor ed. Eve n if the regulatory agency at
that future tire were to pe rci t the utility to obtain the necessary conies f rom
the ratepayers, the large amounts of noney involved tight further weaken the
financial position of such a utility.

While it is possible that all utilities will still exist and be solvent at the
tine of deconcissioning, this cannot be assured. Recent years have seen the
financial position of rany m ilities slip substantially, f rom New York's giant
Copasolidated Edison to saaller utilities such as Public Service of
New Haapshire and California's own San Diego Cas & Electric.* Civen the period
of tine that will pass before today's new reactors may require decommissionirg,
it ray be unwise to assume that all reactor operators will be able to remain
financially secure. Additional un f o re se e n events might also weaken an indi-

vid ual utility. If a smalle r ut ility with a large investcent in one or two
reactors wss to experience an accident, earthquake, or other catastrophic event
that dacaged its reactor, the utility night, in short order, find itself the
possessor of an inoperative, non-revenue producing reactor in need of iccediate
deconmissioning.

In light of the possiblity of future utility insolvency, it can be argued that
in the selectisn of financing techanists for deconcissioning the anticipted
future solven:y of the reactor operator should be caref ully examined. A future
situation in w'nich a utility ci;;bt be unable to pay for deco,nissioning costs
directly out of future re ve n ua (see " E x pe n se d" funding rechanisn in Figure 3)
r.ight be the same situation in which it vould be unabic to shift future revenue
to pay for deccraissioning funds that are in a depreciation account on the

*;n 1974 Cc- d issued no dividents c, n its cornen stock and sold nuclear

fccilitics to another power corp m to raintain stability. , The ability of
S%EE to supr rt a rajor share of t 'r e Sundewrt Uuclear Projcet was of ficially
chalinnged by the California Public l't ili t i e: Co::ission in May 1973 in its
refusal to allow the utility to increase its rates to pay for Sundeser t; SOCsE
subuquently killed the project. For details on the case of Public Service.of
Tew I!npshire, sec Muclaonics ||eek, D3cerber 8,1977.
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Figuro 3
MECHANISMS FOR FINANCING DECOMMISSIONING

Handles Accumulated
Changing Funds at Funds
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1. Expensed - Costs expensed when they Ratepayers at No None Nono
are incurred. Pennsylvania PUC time of retire-
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2a. _ Lump Sum Funded Account - Lump sum Ratepayers at Not without So.nc, but full Funds exist as
of cash deposited at reactor start beginning of additions to amount not accum, liquid assets.
in investment account. Principal service. principal, until anticipated
plus accumulated interest will shutdown.
cover estimated cost.

2b. Sinkinq Fund Account - Equal in- Ratcpayers at Can be Some, but full Funds exist a:
litIlTiicnts of cash are deposited time of service, periodically amount not accum, liquid assets,
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S Principal plus accumulated interest shutdown.
will cover estimated cost. (Duquesne
Light - Beaver Valley I proposal)

3. SLRL Depreciation Account - Estimated Ratepayers at Can be Some, but full Funds exist only
costT~are depreciated over plant life time of service. periodically amount not accum. on books of utilit

-

g by straight line remaining life readjusted, until anticipated depend on income c
method, shutdown, time of shutdown.4

g 4a. Premature Shutdown Insurance - Bond Stockholders or Can be - Guarantees through Insurance value
is purchased to cover the decreasing ratepayers at periodically thi.'d party insurer decreases to zero

-
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lated by come other mechanism and availabic at any shutdown.O the estimated cost at that point in time.

@ time.
4b. S_urety Bond - Bond is purchased to Stockbrisers or Indi rectly, Guarantees only Guarantees that

guarantee that monics equivalent to ratepa.iers at through ad- that monics accum. funds accumulated, ,

those collected by a depreciation time of service. justments of by depreciation by another mechan-
mechanism will be available at the depreciation will be available, will be availcbleM time of decommissioning. mechanism, though these may as liquid assets
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b be insufficient. when needed.
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company's books (see SLRL Depreciation Account techanism in Figure 3). It could
be arsued that if uncertain future events justify the inposition of any financ-
ing techanisn, then they justify the imposi t ion of one that does not depend on
utility operating revenues at the time of deconaissioning as the source of
actual deccanissioning tonies.

An additional urinkle is added to the problem of providing deconcissioning funds
if one considers the tire interval be twee n reactor shutdown and the actual
distantleaent of the reactor. Assute that some cechanism has accuculated
deconnissioning tonies from the consucers of the reactor's power. After the
reactor is retired and shut down, no core raney should be extracted from the
ratepayers, in keeping with the previous a rguments regarding their equitable
treatrent. Ye t even if reactor decoscissioning proceeded at a taximum pace, it
might be 10 years after shutdown before the work would be completed. The AIF
study suggested a delay of 100 years after shutdown before disnantlement should
be a t teepted , to pe rmit a decrease of radiation levels. Whatever funds have
been accu:ulated rust, therefore , be capable of covering the costs of decocais-
sloping not at the tire of shutdown but at times at least 10 years after
shutdown and perhaps as cuch as 100 years after shutdown. If, after reactor
shutdown, the decomissioning costs continue to inflate (in line with general
prevailing inflationary trends), either core conies will have to be extracted
from non-benefited ratepayers or else the accumulated monies cust be able to
grow by sore other ceans in order to keep up with inflation. This other ceans
tight b2 the investcent of these funds in incoce producing securities or some
similar rechanist. If financing for decoenissioning during ope ration were
accomplished by use of depreciation, for earple, it might at shutdoun, by the
above reasoning, be necessary to transfer the accuculated conies into incoming
producing securities. Had a sinking fund been employed initially, rather th'an a
deprecition account, the accumulated monies would already be in such a form at
reactor shutdown.

In conclusion, there are reasons why one might want to select a financing
techanisc of the kind that se t s aside licuid assets rather than one that sets
aside funds only on the company books, which rust be supplied by future
revenues. however, the cost of the various alternative financing cethods may
also impact the decision as to which nethod is selected.

Precature Shutdown.

Even though a financing cechaniso cay be capable of accumulating the necessary
conies for deccanissioning by the end of a reactor's estimated life, the
rechraise ray still be inadequate. It is the nature of cost proposed financing
techanisms that they accunulate funds in an exponential fashion over time (see
Figure 5). As a result, the accu:ulated reserve funds approach the costs of
deco nissioning only at the end of the esticated reactor life and are a p p re-
ciab1; below t?e required aroent until the final expected years of operation.
T,hus , if the e:tinate of the length of reactcr lifetina is in error and shutdodn
co es prer e r_! , the accunulated arcets nay fall substantially short of the
amunt require? to completely decorniscion at that tire.

-

Th2 life expectancy of a reactor tay be shortened for a nunber of reawns. In

Cnli'ornia, ti 2 !!u: bold t Lay reactor is being ccmsidered for partanent shutdog
because of the recent discovery of suspected earthquake faults near the site.
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This reactor is only 14 years into its ex pe c ted 30 yea r life. The Dresden I
reactor in Illinois, while only 17 years old, has high levels of in plant
radiation that have curtailed the ope rator's ability to perform routine mainte-
nance; unless costly decontanination is succe s s f ul it too cay have to be pre-
caturely retired. An accident such as the partial core cetidown at the Ferui l
plant in Fichigan tight force prerature shutdown. Even accidents tht do not
greatly threa ten public safety r:ay be so costly to repair that shutdown cay be
econonically preferable.

The assurption that all reactors will meet the anticipated operating life of 30
to 40 years cay not be cade with certainty insofar as there has been insuffi-
cient long-term experience in this area. No comnercial reactor has o pe rated
this long. In fact, the whole industry is hardly 30 years old. Given our brief
experience, the question of the accuracy of esti=ates of reactor lifetice(s) is
a legiticate one.

Since there appears to be reason for doubt regarding the absolute reliability of
reactor lifetiw esti=ates, the question arises as to how financing techanists
eight protect ra t e paye r s or the public in general frcm the r.eed to make up the
deficit in accuculated decenaissioning fund s in a case of prenature shutdown.
L'ha t e v e r financing procedure is adopted should be capable of providing suffi-
cient cories to decoraission even if the reacter is forced to shet down
p r e;,a t u re lv.

Uncertain Estinates.

Assuning for the nonent that an estimate has been cade of the cost of
deccanissioning a particular reactor at some expe c ted future date and that a
cechanisn has been devised to collect the required conies by the predicted ti=e
of shutdown and at all tines in between in case of premature shutdown, dhat
other requirements might be warranted? A financing techanis: should be capable
of accocmodating errors not only in the estiaated reactor lifespan but also in
the original esticate of decommissioning costs.

The initial estimate of decommissioning costs any be predicated on certain
assunptions regarding the inflation ra te between nou and shutdown, the relevant
government regulations that will be in the force at shutdown, and the procedures
that will be followed and the technology that will be employed to accomplish
this decernissioning. All of these fac to rs (and others) can and will quite
likely change between now and the time of decon:Issioning.

Such uncertainties have led sone to argue that the uncertairtics of
decor :issioning are so great that w? should do nothing at the present.y It has
been further argeed that the costs might eventually prove to be nuch lotter than
expec ted , and we right , therefore , needlessly collect core f eds than recessary,
l'a ort una tely, recent exn,ples in the neclear field as uall as crher new high-r

technoleg fields have sMun that unrowns ard uncertainties are of ten resolved
at the expente of nore replation and higher costs. It vould be imprudent to do
nrthing regarding deco m issionin; until all u.: certainties cre resolved, for
these will, ultinately, only be resolved a f te r a larger body of decc:nis:,tening
cxperience has been accunulated. The re are , however, cod ifications that can be
cade to financing eechanisms that can attenpt to cope with whatever cost
uncertainty exists.
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The resolution of this apparent dileana is fairly sicple : annual reassessments
of the future esticated costs, the future inflation rate, and/or the rate of
re tu rn on invested renies and the remaining reactor life could all be fa c to red
into the financing rechanism to provide a_. readjus tnant of the amount of funds
that would need to be accunulated that year. Such an " adjustable" financing
rechanisa would have the feature of "heeing in" on the eventual decorrissioning
costs and, the re f o re , any rechanise adopted should have the ability to be
periodically re adjusted for changes in the esticated costs of decor.rissioning.

Sunnary of Criteria for Selecting Financing Mechanis s.

In summary, factors that should be conside' red in selecting a financing method
should include:

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

o Nintenance of the funds in cash, negotiable securities, or other liquid
assets to procect against future utility insolvency;

o Provisions to ensure that the total decccaissioning costs will be available
at any time in case of precature shutdown; and

Ability to readjust the rate of accurulation to account for uncertaintieso

in original cost estimates.

SICHANIS!!S FOR FI!:ANCI!:C DECO.!MISS10NING

The discussion above focused on four criteria by which potential financing
rechanisms cay be evaluated and cocpared. A large number of potential scheres
for accunalating deconcissioning costs can be constructed from the possible
combinations of financing features which attenpt to deal with the four
criteria. It would be extrenely laborious to discuss and evaluate-all possible
conbinations but a sanple of re p re se n ta tive and distinctive financing possi-
bilities will be considered in this section. As displayed in Figure 3, there
are several techaniscs, and these are discussed below in the following groups:
(1) expensed, (2) funded, including lump sua funded account and sinking fund
account, (3) depreciation account (straight line re=aining life method), and (4)
bending including premature-shutdown insurance and surety bonds. Figure 4
deaonstrates that a variety of mechanisns can be constructed that are of either
the funded or depreciation account type.

(1) Expanninc: Future Fower Users Pay Deconmissionina Costs. As argued above ,
shatever techanism is adopted, it nust be structured to obtain decommissioning
funds to the greatest degree possible from the ratepsyers during the operating
life of tbe reactor. While it is theoretically possible that de co.,nis sio ning
costs could be expansed and paid at the tire they are incurred (see Figure 3),
such an approach would be inequitable given the substantici costs that would be
berre by ec -bnefiting future ratepners. Additionally, such a rechanism night
ircvcesc the possibility of the state er o the r govern,catal b ad y beco.9.g
flun7cial13 respensLble. *i be fincnc ing cption of singly expansing nd payi r.p,
ft- decc--issioning at 'the tine of dismantling in, therdor J, rejected es an
iner,ui table al te rna tive.
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Figure 4
SOME POSSIBLE FINANCING SCHEMES

Method for Premature
General Monics Accumulation Changes in Shutdown Monics

Mechanism TyEc_ Held of Principal Original Estimates Insurance _ Availability
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(2) Funded Mechanisns: Real Assets Accumulate to Pay for Decocsissioning.
Funded scheres are, for the purposes of this discussion, briefly defined to be
those financing cetbeds in which cash or negotiable assets readily convertible
into cash such as stocks and bonds, are accuculated by the utility to pay the
costs of deco nissioning (see Figure 3). Such contes, collec ted from the
ratepayers, are not available to the utility for their general operating needs
and nay be spent only for deconmissioning.

The toney accuculated by a funded-type nechanism could either (a) be held under
the direct control of the utility, but as a separate account or fund, or (b) the
ronies could be turned over to a third party, such as a bank, to be held essen-
tially as a trust fund. Such collected conies would not be allowed to sit idly
but would be invested or otherwise put to work to earn interest or other income.
This would enable the accumulated monies to keep pace with the inflating costs
of decommissioning. If the rate of return earned by this invested noney was
greater than the inflation rate, the incore from investnent would also help the
total worth of the fund increase and thereby decrease the arount of funds that
future year ratepayers would have to add. While there is sone risk that some of
the investcents could lose valua, the investcents could, of course , be made in
high-grade securities and spread over a diverse group of issues to cinicize the
potential for any loss.

The funds established either inside or outside the utility could be structured
so that the rate at which monies are collected from rate paye rs over the
reactor's life could vary considerably. At one exteme would be the lunp sun
ra thcd (see Figure 3). Esticates are first rade of the present costs of decoa-
rissioning, the inflation rate between now and the tice of deccanissioning, and
the ex pec t e d rate of return on invested incore over the same period. The
estinated future costs are then calculated, as well as the present atount of
money that, when invested earning the esticated rate of return, will grow to
equal the predicted cost at the expected time of deco:nissioning. This calcu-
lated enouat of principal is then provided at the start of reactor operation
and, if all esti=ates a re cor rec t , no future coney need be extracted from the
ratepayers.

In order to spread the contribution of funds over the entire reactor lifetime, a
sinking fund cculd alternatively be established. Given the sane inforcation and
predictions of inflation and investcent return, calculations can be pe rfo rced
that will deter =ine the anounts of roney that ratepayers tight pay on a yearly
basis over the reactor life than when totaled, along with interest earned, would
equal the an t ic ipa te d final decoanissioning costs. Sinking funds, as commonly
colculated, recuire that the yearly additions to tha principal of the fund by
ratepayers r_11 *re equal over the expec ted reactor life. If inflation continues
durind the life of a reactor, it night be crgued that the ratepayers in later
years of reactor life will be naking their contributions to the sinking fund in
dallars that are inflated and, the refore , worth less than those contributed by
rate;v ert in tre early years. It should be possible to calculate a sinking
ftad, bcc.ever, t at incorp3ra tes < re infle tion ra te for the valtv of r:on ?y. In

th!: n ener later-vear ratepnyers "irb: - P.2 a larga. dollar coatributinc to the
f i. .d but e nt whose constant delinr . orth is close to t'h a t of ca rlier
centribe ors.
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Since either the lu'_p sum or the sinhing funds can be originally calculated for
certain esticates of deconcissioning cost inflation, investcent return and
reactor life, it eight be possible to sat these rechanisns in notion and leate
thes unchx: sed until the date of anticipated shutdown is reached. If, however,
the esticates of the parameters of inflation, return, and life tire are of f, even
by small amounts,the amount of funds accuculated and the tioe course of this
accumulation ray be substantially different froa the ecentual tire and funds
required. For this reason either of these funded techanisms could be
inplenented in an " adjusted" canner to acco :odste these uncertainties.

An adjusted fund, either lump sua or sinking, would be one in which periodic
( yea rly , for example) reassesscents are cade of present estinates of future
inflation ra tes , rates of return, and recaining reactor life. Using the arount
of funds accuculated at that point in tice plea the abova new e sticates, the
f und s could be recalculated and new figures for the ecount and schedule of
additions to principal could be produced. As a result, an addition or reduction
eight be necessary in the principal contained in the luop sua fund or in the
yearly install ents of sinking fund. For either rechanism, pe riodic readjust-
r:ents should guarantee that the funds accurulated vill approxicate the eventual
arount required , barring some sudden and unexpected premature shutdowns.

That even an adjusted fund ni ht be unable to accunulate sufficient conies inE

the event of premature shutdown cay not be it. mediately obvious. Figure 5
graphically displays the rate at which funds would accuaulate tader a sriety of
techanis s for one set of assunprions. The assunptiens cade are:

o If the reactor in q"estion were deconcission=d insediately after
construction, the cost would be $40 million at that tine;

o The expected reactor lifetite is 30 years;

o The costs of deconaissioning will inflate at five percent per year;

o Money invested will return 10 percent tax free; and

o Present tax laws applicable to utilities remain for the next 30 years.

Looking first at the line for deco rissioning costs, one can see that the cost
grows exponentially to a val ue of $172.8 nillion after 30 years, rore than a
four-fold increase. The luop sum fund under these assuoptions would require
59.9 tillion in Year 0 to accu =ulate $172.8 tillion in principal and earnings in
30 years, while a sinking fund with equal yearly paysents by the ratepayers
would require the addition of $1.05 cillion per year to do the sane.

For either fund, only within the last fav years of reactor life do the
acennelated ronies co'e close to equali ng tne cost of deco r issioning. If ths
re ctcr shuts cv n 15, 10, or even 5 years prenturely, the conies accenula ted
ro .:1d be substc tially deficient and nond enefitirg ra te pa ye rs , utility share-
E,lders, or the public wauld have to provide tbc di f fe rence. f It is for this

tict com!deration should be given to the c3dition of a band to any fund;re wan
sec tion (4) lelc.7 discusses bonding.
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(3) Depreciatien Account: Deconsissionin:; Funds Exist Caly on Utility's Books.
An alternative to setting aside funds or gradually accumulating funds for
deconissioning is the depreciation account rechanist. Eriefly, a utility, upon
collection of conies for deconoissioning from ratepayers but finding that the
tonies are not needed for 30 or core years, eight decide to use these funds for
the general operation of the company or the purchase of new equitent. Vnile the
actual coney collected would be spent for non-decennissioning purposes, the
utility would keep track on its books of the dollar arount of the accuculated
depreciation. The transfortation of this "accuculated depreciation" into cy.sh
to pay the ces:s of decoenissioning would not occur until the actual work was
perforned and would be accomplished by using utility iccose at that future
t ir:e .

One cor only employed form of depreciation assures that the value of an object
decreases linearly over the esticated recaining useful life of the ites. This
cethod of calculating depreciation is te rned straight line retaining life
(SEL). In the case of a reactor, the operating utility estimates that over the
anticipted life (usually 30 years), the value of the plant will decline to a
worth less than zero. This results from the fact that when a reactor is no
longer useful, it cannot simply be abandoned at no cost to the utility but must
be decoccissioned, requiring an additional expenditure of funds. As a result,
its worth decreases not just to zero but actually crosses zero to becore a
negative arount sy-bolizing these deconmissioning costs.

Using S G L depreciation, a utility would clai that for a reactor with a 30 yaar
life, one-thirtieth of the original construciton cost plus eventual decoanis-
sioning costs rust be recov' red each year fro: the ratepayers so that not only
the original costs can be recovered, but also noney for deconaissioning will be
available at shutdown.

In the case of the fund-type nechaniscs previously discussed, the use cade in
the interin of reney collected for eventual decommissioning was specific and
restrictive. The inconing toney would be kept separate from other utility
incoce and invested to earn a rate of return in a tanner which would pernit
ready conversion back into cash. For depreciation-type methods, the interic use
of noney collected during the reactor's ope rating life is not restricted. The
coney may be treated as ordinary income and used as such to pay any expenses the
utility tight have or to invest in capital inprovenents, such as new non-reactor
facilities and equip ent. The amount of the decoenissioning coney collected
under these depreciation procedures vould be entered on. the conpany books in an
account for "acc enulated depreciation". Since the actual coney collected frc
ratepsyers was spent shortly af ter collection for non-deconnissioning purposes,
the paynent of deccamissioning expenses, when they are finally realized , would
have to be cada cut of utility incone at that tice. An 1 portant coa.ponent of
the deprecistion-type techanism that de se rve s particulat attention, the re fo re ,
is the cxpectd ability of a utility to generate at t e tine of decomissioningh

Tncone sufficicn r.o t o,1y to reet nur al opercting needs :0 that tina but also
sufficient to cet the costs of deconcissic.iing without burdening future
rateioyers.

D. prec ia t ion-t ype rectanisns keep the accunulated decc.'nissioning nonies inside
tie utility--as opposed to the funded nechanisns, which cight ha set up either
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within the utility or with outside agencies. Figure 4 shows that the de precia-

tion approach can be of either the adjusted or nonadjusted variety. In a
nonadjusted SLRL format, the estinated costs of deco:nissioning are simply
divided by the years of remaining life and that a ount is added to the depre-
ciation account each year. Adjusted techanisas, as with the funded approach,
periodically reevaltate the magnitude of estinated costs and the expected
recaining life. A new number oay the reby be derived fo r the yearly amount
depreciated for purposes of deconsissioning. Nonadjusted depreciation methods
suffer the same fault as nonadjusted funds: if the original guesses prove to be
naccurate, the funds eventually accuculated may differ substantially from the
required acount.

Either adjusted or nonadjusted depreciation methods might in theory be
established that use, as their basis for calculating the initial rate of asset
accuculation, either the estiaates of dece:missioning costs at the present tice
or an esticate of costs at the future time of deconcissioning. For a non-
adjusted depreciation cethod,- use -of the estinated future costs is essential if
the utility hopes to be even close to the event.al costs incurred. This results
froc the enormous increase in costs over 30 or core years for even low rates of
annual inflation (see Figure 5). While an adjusted depreciation ecchanism
should, at least on paper, accunula te the proper amount of coney by the tine of
expected reactor retirecent, if the present cost is used as the basis for
calculating depreciation at the start, the rate of accuculation will be slow
until the last few years of reactor life. In this case the difference between
accuaulated coney and decocaissioning costs in the event of precature shutdown
will be greater than if sore esticate of inflated future costs were originally
used as the basis for depreciation at the outset.

J'ust as with funded oathcds of providing for decommissioning, the depreciation
rathods are generally inadequate to handle the possibility of precature shut-
down, especially if present costs are used as the initial basis for calculating
depreciation. As a result, the depreciation approach tight also be benefited by
the addition of a pe r fo rnance bond or other techanisa to cover the deficit in
the event of precature shutdown.

(4) Eonding: Insurance of Suf ficiency of Funds to Pay for Decccaissioning.
The preceding discussion has focused en financing rechanisms in which all conies
for decocaissioning would be accunulated by the reactor ope ra to r. There is
another approach to ensuring that in certain unusual circumstances, nonies vill
not have to be extracted fro: the public or non-benef'iting ratepayers and that
is the use of a tond. While there eight be cany uses of bonding as components
of a complete financini, nechanisc for reac tor decommissioning ,this report will
focus on two.

Prerature-Shutdo.n insurance. As discussed previously, if the financing of
deconmissioning relied solely on the use c' the funded or depreciation
recha. isms, it is likely that in the event the reacter ic forecJ to shut doUn
b-fort the ant ic ipa ted e r.d of its t o r 71 life, insuf f;cie nt ronies uould have
been rectnuictcd to cour the costs of p r e.T a t u re de v afsr.loning. Uith ft.rded

or deprecietion ncehanisns, the acctmulated ronics reach.the full arount
required caly at the originally predicted da te of shutduva (see F ig t're 5).
Given the p?st and present experience in the ccrnercial reactor industry, it is
not unlitely that there nay be instaaces in the future in which a reactor vill
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Figure 5

A CCMPARISON OF THE RATE AT WHICH SEVERAL fit'ANCIt:G
MECHA!ilS!IS ACCU:!ULATE DECG.T11SS10ilING t10 IES
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be forced to stut down prenaturely. One possible terbod to ensure that the
public or non-benefitting ratepayers will not be asked to r.ake up any de ficiency
in the needed funds would be to require that the reactor ope ra to r purchase a
bend that would proiide the caney necessary to cover the deficit in this event.

Surety for Availability of Accu ~ulated Deconnissioning Monies. It was
previously pointed out that depreciation-type financing cechanisms depend upon
the incoca of the utility at the tire of decorrissioning to provide the nonies
to cover this ex pe nse , and that financial or econonic difficultics night
restrict the availability of such income. A bond eight be obtained by the
utility that would require the bonding institution to provide t: ort es in ani

anount up to the amount collec ted previously by the utility f roa ratepayers for
ecco nissioning under depreciation in the event that the financial position of
the utility at the tine decotoissioning will not enable the utility to generate
sufficient cash froa income to equal the arount it had collected as depre-
ciation. The ccanling, therefore, of (a) a requirement to obtain a bond to
cover the accunulated monies in the event of non payrent by the utility and (b)
sore kind of premature-shutdown insurance could proeide increased assurance that
no part of the ultirate costs will be borne by the public or post shutdown
ratepayers.

It would appear that this latter use of bonding has been recently adopted by the
Connecticut Public Utilities Control Authority in their decision p-rritting
Connec t i c ut Light and Power to use depreciation r.echanism to provide for the,

e ve n t ua 'l costs of cothballing Millstone 1 a-d II. Connecticut light and Pouer
was rer;uired to file annually with the Connecticut PUCA a corporate surety bond
to ensure tonies collected by depreciation will be used for decon-
c:is s ion ing.g ha t

The use of bonds in the canner described above oay not be that dissimilar to the
bonding authority that seven states presently have to require bonding of the
o pe ra to rs of state licensed non-reactor facilities handling radiof acilities.y tive crater-ials to ensure the eventual decontamination of tl.e se The S ta te
of 1:entucky is considering the use of bonding to ensure that the operator of a
lou -level waste burial facility in that state will pay both the costs of decco-

rissiongn3 that facility and of its pe rpe tual care to protect future public
health. The NRC presently requires bonding of new licensees who operate
uranium mills to similarly guarantee that deco-nissioning these facilities will

7
be funded by the licensee

Cost s of Bon 'irp. Further study of the concept of bonding will te required in
order to be t te r deternine who eight be potential suppliers of such decommis-
sioning bords, that the nact costs of such b v.ds night be, and the factors that
vill effect these costs. It nay ha passible that the ut ilities aI fected could
construct a pooling arrangerent for these bonds such as that which presently

and i,de:. nifica tion for reac tor opera tors.existr. to provic'e lichility insurance '

CMTS OT W Fi:ECING MZCH*NIS"5

til r.nbanic"s u c'e r certair circu nances ci ll recover the total e x p u ., - c!
d% c rissioning, but some rachanisci nay letter reduce the risk that partics
oth:r than the t w payars consumi g tl e electricity will pyy in the event of

#
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less than ideal circo, stances. Estinating the total costs to the ratepayer and
utility of pos sible funding cechaniscs is a co, plex and arduous task. Since
the orirary reason for irple enting any special procedures for gathering contes
for reacgr decc siscionica is to prc. vide sore level of a ssurance that the total
cost: will be borne be tne acoropriate parties, it seers core 1:cortant at the
, resent level of this re view to concentrate cn the benefits and disadvantages ofp

different tecFanisms rather th n on the net cc:;ts to ratecayers of iralecenting
dif fe rent rechanisas. In this light, detailed discussion of the cocpa ra tive
costs of icplementing various techanisns will be de fe rred for future analysis.
It is appropriate at the present tice, however, to give scoe indication as to
the nu2ber of facters than can influence th' eventual icplementation costs.

From the previous discussion of various financin7 rechaniscs, it should be clear
that two xportant factors in predicting the total cost of imple enting any
rechanism are the future inflation rates and ti e futire rate of return on
invested incote. The esticated total costs of any rem karism involving a fund or
a depreciation account are very sensitive to the predicted inflation rate since
inflation conpounded is a power function and one property of such a function is
that the value at some future point can be drastically altered by stall chan2es
in the rate at which it increases (i.e., the i_nflation rate). As an exacple , 4
percent annual inflation rate over 30 years will produce a 224 percent increase
in the original cost of an itec. Doubling the rate to 8 percent per year does
not sI= ply double the 30 year increase to 448 pe rcent but rather to 906 percent.

For furd?d procedures, such as the sinking fund or the lurp sua fund, the
expected rate of return from investing the accumulated principal is sinilarly
sensitive sin;e, if acconulated principal and in te res t e re reinvested , the total
accumulated funds will grow rapidly. If the original estinate of tbc amount of

total funds that will result froa interest or other income earned from investing
the ratepayers contribution is even slightly inaccurate, the eventual anoust
that ratepayers rust contribute to the fund, and therefore the total cost
te ratepayers, cay change dracatically.

In addition to these two factors, tax laws play a large part in deteruining the
total costs to ratepayers. For techanisns such as the deprecia tion account,
present tax laws do not percit the utility to subtract the yearly funds set
aside for decc nissioning from that year', income. As a result incone taxes
cust be paid on the coney received from ratepayers for decocaissioning. Since
taxes are in theory alnost half of income (4S percent), for utilities, altost $2

be collected fr in order to have $1 after taxes to put asiderius t

deco nis s ming.p ratepayersfor The situation nay be even rore complex. The ra te paye rs
cu y receive a credit based on the intern t the utility would have had to have
p a l c' to ga cc side the c co pa ny to borrow non2y equiealent to the collected
daco,.iss P.i ; contes it was allowed to use. In addition, there nay be future
t rix credi ts piled on top of this credit.

For e r : Tmis- involving c fud , the total cos % ace affected by dather er not
tax hu tr g,:d o, tPc interest e arne d f re- irvestirc the collec ted prin:1-

'

pal. li incec mts are nade in tu-free sea.rities or if e sp cial tes bceck
vere ello al this interest inconc, the effr_ctive rate of re tm n would be
c!:ored. Tbc Califorria pCC sta'f has pointed out in a recent deco,,Issioning
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action regarding San Onofre 1 that, under present tax lau, wh?n decoanissioning
is actu ally performed the utility will have a la rge tax dad uc t ible e:: pense and
consequently vill have a tax break that will benefit the utility's shareholders

but not those ratepayers who actuallyor its post-decommissioning rag pa ye rs
paid the decorrissioning costs. Handling this tax break equitably will not be

easy. The costs of a bend used to cocer premature shutdown aight also be
difficult to predict since, if original predictions of the f requency of preta-
ture shutdown and the costs of decorcissioning at those tices prove inaccurate ,
the annual fees for the bonds will Fave to be adjusted just as uculd the annual

preniucs of an insurance policy.

o .
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CONCLUSIO:!S

1. .: hen selecting a financing techanisn for decct'issioning, care nust be
taken to ensure that the techanisn chosen is selected cn the basis of why,
a techanism is thought to be needed and what the rechanism is intended to
ensure rather than solely or lergely on the basis of how cach the r.echanism
costs.

Firancing rathods for reactor decomissioning are intended to be insurance
devices ensuring that the apprcpriate parties will bear the costs whenever
the r.eed for this terminal dispositicn arises. As a result, it is important
that decisions as to the need for and fora cf such a techanism result from a
deternination of what arount and type of " insurance" is needed before con-
sideration cf its cost. The possible financing rethods are clearly not

* equal in the extent and breadth of protection they afford.

2. C'.d fi ancir; soluticas may not be appropriate for reector daccmissioning.

It rir rat t2 'rudsat to autcraticelly extend financing procetres that hava
pre,:cusly tear faund useful fer previding fce disposal and replacement
of certain other utility equipment to reactors. Because reactors concentrate
very 15rge surs of r.oney in very few iters and because of the relatively
large negative salvage value and short history, procedures which ray prove
adequate for retirir.g, replacing and dispcsin; of transformers and pick-up
trucis need to be reevaluat A before being applied to billion dollar nuclear
reactors.

3. Peactcr specific detailed decomissicning cost esticates should be obtained
for cach reactor before implementir,g any financing techanism.

Few cost estirates presently available appear to have been the result of
a thorough evaluation cf the costs of terrinally dispcsing of a reactor.
The costs are highly dependent on the degree and tanner of decomissicning
envisiened. Estailed, thorough cost esticates can be prepared at a relatively
sr.all cost with the cooperation of the cperating utility.

4. Efferts need to be undertaken imediately to resolve questions regarding the
effect of taxatica cn costs of icplacenting various financing alternatives.

The costs of c' ploying the various fir.ancing alternatives discussed will
vacy decendir; upon the tax treatract ronies accrued under these rechanisms
rccaived. Eesciutica er revisicn of state ar.d federal tax policies could
ha. sfully entb'e r.echanisms which afford the grsatest protection to the
ichlic ar.j r.::t r;uitablE d i s t: ib ti :P tT dccc aissioning costs to absc b
tw c:st ise..;.emive to the raiep2y?r; pajir; f;r ecem:ssi rir.g.

5. ; r:r;r'ent: D ?uiti be explored '.A'ci would permit reactor opdators to
cbtair. suretf r:nds cr.d peccature sh tdc.<n irrurar.ca at the loe:e:t ccst.
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Peactor c,nerators presently use pooling arrangements to provide accider.t
in s u rar.ce . Similar pooling arrangerants bat.;een reacter operators, private
bcndir;g organizations and/or state and ftderal agencies should be examined
as a rears te ensure that the surety bor.ds ar,d prerature shutdeiva bond dis-
cussed above will be available and at the lowest possible ccst.
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APPENDIX C

[7590-01]
REYlEW OF NRC DECOAU4fsslON!NG POUCY

State Workshops September 25-27. Sheraton Butmore Hotel.

The Nuclear Regulatory Commi" ion k 3 333. StrM E hw
(NRC) is now considering development September 28-30. Sheraton Old Ton 800
of a more expUcit overall policy for Rio Grande Bodemd- NW., Alburquer-
nuclear facility decommi" inning and que.N. Mex.87104

amending its regalstions in'10-CFR These workshops are being held to
Parts 30,40,50, and 70 to include more obtain the views of. ad to provide the
specific guidance on decomminioning opportunity for discussion among,
criteria for production and utfWation State officials; however, all sessions
f aculty - licensees and typroduct, will be open to public attendance and
source, and special nuclear material U- observation on a space available basis.
censees. An advance notice- of pro. Reports wiD be fDed in the NRC
posed rul-mniring was published in the Public Docu:nent Room.
Pronuu.Rrmsna on March 13,1978 Persons who wish further informa-
(FR 4310370-10371 FR Doc. 78-6461). tion about these workshop: or who
The NRC staff set forth in detaD Its wish to observe should write Ms. Shir-
proposed plan for the development of ley Ingebritsen. Workshop Coordina-

tor. SCS Engineers, _11800 Sunrisean 6veran NRC pc11ey on decommis.
sioning of nuclear facilities in Valley Drive. Reston. Va. 22091, or es11

705-620-3677 giving name, address,NUREG-0436," Plan for Reevninntion and phone munk.of NRC Poucy on Demmmi" toning of
Nuclear Paciuties," March 1978. Dated at Bethesda, Md., this 2au-

d y of July 1978,4To obtain the views of the States on
its poucy, NRC is holding three re- For the Nuclear Regulatory Com-
gional workshops to discuss the specif- mission.
ics of the NRC plan (NUREG-0436) as
web as its first two decommiatoning RARoLD E. Cot 1 Dis,

reports (NUREG-0278)," Technology, AclingDirector,
OfAc o/Ne Prograrns,Safety, and Costs of Decommiuloning

a Reference Nuclear Fuel Reproces,- IFR Doc.78-21506 PDed 8-3-78: 8:45 am)
ing Plant" and NUREG/ CR-0130
" Technology, Safety, and Costs of De-
commiu4nning a Reference Pressur-
ized Water Reactor." The Governors,
lestslative leadership and pubuc utiuty
chairmen otM State have been in-
vited to send reptemutatives to par-
ticipate in any one of the three work.
shops. Information developed at the
workshops will be considered in the
reevaluation of NRC's decommiulon-
ing policy. The results of additional
studies now underway, involving other
types of nuclear activities, Will be dis-
cussed at workshops planned for 1979.

The workshop locations and dates
are as foHors:
September 18-20. Holiday Inn hiidtcrn.

1305-11 Walnut 8:reet. PhBadelphia. Pa.
19107.

Federal Register, Vol. 43, No. 151--Friday, August 4, 1978
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The Honorable George C. Wallace
Governor of Alabama
Montgomery, Alabama 36104

Dear Governor Wallace:

The Nuclear Regulatory Comission (NRC) is now engaged in the development
of a more explicit overall policy for nuclear facility decomissioning.
A detailed reevaluation plan of our current policy (NUREG-0436) was issued
in March 1978 and sent to all States for comment. The NRC will hold the
first set of regional workshops to review with State officials the
specifics of its plan at these dates and locations: September 18-20,
Philadelphia, Pennsylvania; September 25-27, Atlanta, Georgia; and September
28-30, Albuquerque, New Mexico.

I would like to invite you to designate representatives from your staff and
from appropriate State agencies to participate in these workshops. We hope
that knowledgeable participation would come from the areas of radiation
control, environmental protection, power plant siting authorities, land use
policy, and if possible the attorney general's office. I ask that you desig-
nate three individuals to represent your State. You may, of course, send
other individuals as observers. In the event that there are budgetary diffi-
culties, we have some mcney available for travel. I am also sending letters
of invitation to the leadership of the State legislatures and the public
utilities comissions.

I would appreciate it if at your earliest convenience you could send us a
list of the names, positions, addresses and telephone numbers of the
participants from your State to the contractor providing support for the
workshops: SCS Engineers, Attn. Ms. Shirley Ingebritsen,11800 Sunrise
Valley Drive, Reston, Virginia 22901, (703) 620-3677. So that we can make
the necessary arrangements, we would like to have your list by August 15.

,

I am enclosing background material on the issues to br liaassed.

Sincerely,

Robert G. Ryan, Direct 5r
Office of State Programs

Enclosure

cc: Aubrey Godwin, Director
Dept. of Public Health

Ed Hudspeth, Staff Director
Energy fianagement Board
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IDENTICAL LETTER AND ENCLOSURE SENT TO THE FOLLOWING ADDRESSEES

ALABAMA CONNECTICUT

Governor George C. Wallace Governor Ella T. Grasso

cc: Aubrey Godwin, Director cc: Maryann Guitar, Chairman
Alabama Dept of Public Health Conn PWR Facilities Eval Cnc1

Ed Hudspeth, Staff Director
Alabama Energy Mgt Board DELAWARE

Governor Pierre S. Dupont

cc: Austin P. Olney, Secretary
Governor Jay S. Hammond Delaware Dept of Nat Resources

cc: Ernest W. Mueller, Commissioner David L. Press, Governors Energy
Alaska Environ Conserv Dept Advisor

Delaware Energy Office

ARIZONA

FLORIDA
Governor Bruce Babbit

Governor Reubin Askew
cc: Donald C. Gilbert, Executive Director

Arizona Atomic Energy Commission cc: Hamilton Oven Jr, Administrator
Florida Dept of Envir Regulation

ARKANSAS

GEORGIA
Governor David H. Pryor

cc: Rex Ramsey, Director
Arkansas Dept of Health cc: J. L. Ledbetter Director

Georgia Dept of Natl Resources

CALIFORNIA

HAWAII
Governor Edmund G. Brown Jr

Governor George R. Ariyoshi

California Energy Commission cc: James S. Kumagai, Deputy Director
Hawaii Dept of Health

COLORADO

IDAHO
Governor Richard D. Lamm

Governor John Evans
cc. Robert D. Siok

Colorado Dept of Nat Resources cc: Lee W. Stokes
Idaho Dept of Health & Welfare
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ILLIN0IS MAINE

Governor James R. Thompson Governor James 8. Longley

cc: Frank Beal, Director Henry Warren, Commissioner
Institute of Energy & Environ Resources Maine Envir Protection Dept

INDIANA MARYLAND

Governor Otis R. Bowen Governor Blair Lee (Acting)

cc: Ralph C. Pickard, Asst Commissioner cc: Paul Massicot, Dir Power Plant
Environ Health Sit...g Program

Indiana Board of Health Maryland Energy & Coast Zone Admin

IOWA MASSACHUSETTS

Governor Robert D. Ray Governor Michael S. Dukakis

cc: Maurice Van Nostrand, Chairman cc: Edward J. Daily, Director
Iowa Commerce Commission Mass Energy Facil Siting Cnc1

KANSAS MICHIGAN

Governor Robert F. Bennett Governor William G. Milliken

cc: Gerald W. Allen, Director cc: Jonathan Cain, Special Assistant
Kansas Dept of Health & Envron Michigan Office of Governor

KENTUCKY MINNESOTA

Governor Julian M. Carroll Governor Rudy Perpich

cc: Frank Harscher, Special Asst to cc: Peter Vanderpoel, Chairman
Governor Minnesota Environ Quality Bd

Kentucky Office of Governor
.

MISSISSIPPI
LOUISIANA

Governor Cliff Finch
Governor Edwin Edwards

cc: P. T. Bankston, Director
cc: Jim Porter MS Fuel & Ener Mgt Comm

Louisiana Dept of Conservation
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MISSOURI NEW JERSEY

Governor Joseph Teasdale Governor Brendan T. Byrne

cc: Weston A. Fisher, Program Director cc: Joel R. Jacobson, Commissioner
Missouri Energy Agency New Jersey Dept of Energy

MONTANA NEW MEXICO

Governor Thomas L. Judge Governor Jerry Apodaca

cc: Lawrence Lloyd, Chief cc: Theodore Wolff, Program Manager
Montana Bur of Occupation Hlth New Mexico Radiation Prot Agen

Ted Schwinden, Lt Governor
NEW YORK

Robert Anderson, Administrator
Montana Div Energy Planning Governor Hugh L. Carey

cc: Jeffrey C. Cohen
NE8RASKA New York Energy Office

Governor J. J. Exon
NORTH CAROLINA

cc: Richard H. Hansen, Senior Legal
Counsel Governor James Hunt Jr

Nebarska Dept of Envir Control
cc: Hugh Wells, Executive Director

North Carolina Utilities Comm
NEVADA

Governor Mike O'Callaghan NORTH DAK0TA

cc: Noel A. Clark, Director Governor Arthur A. Link
Nevada Dept of Energy

cc: Dr. T. Dwight Connor
Energy Managemcat Conservation

NEW HAMPSHIRE Office

Governor Meldrim Thomson Jr
OHIO

cc: Marshall Cobleigh
New Hampshire Off of Governor Governor James A. Rhodes

Phil Weymuth, Special Assistant cc: William B. McGorum Jr, Secretary
New Hampshire Off of Governor Ohio Power Siting Commission
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OKLAHOMA TENNESSEE

Governor David L. Boren Governor Ray Blanton

cc: Dale McHard, Ctief Occupa & Rad cc: Edward Spitzer, Executive Director
Hith Svc Tennessee Energy Authority

Oklahoma Dept of health

TEXAS

OREGON
Governor Dolph Briscoe

Governor Robert W. Straub
cc: George M. Cowden, Chairman

cc: f"?d D. Miller, Director Texas Public Utilities Comm
Oregon Dept of Energy

UTAH

PENNSYLVANIA
Governor Scott M. Matheson

Governor Milton J. Shapp
cc: Don Nielson, State Science Advisor

cc: Thomas M. Gerusky, Director Office of State Planning Coordtr.
Penn Dept of Envir Resource

VERMONT

RHODE ISLAND
Governor Richard A. Snelling

Governor J. Joseph Garrahy
cc: Richard H. Saudek, Chairman

cc: Eric R. Jankel Vermont Public Service Board
Rhode Island Off of Governor

VIRGINIA
SOUTH CAROLINA

Governor John Dalton
Governor James B. Edwards

cc: Richard Rodgers Jr, General Counsel
cc: Lamar Priester Jr, Deputy Commis:'oner Virginia Public Util Corp Comm

South Carolina Health & Environment

WASHINGTON

SOUTH DAK0TA
Governor Dixie Lee Ray

Governor Harvcy Wollman
cc: Larry Bradley, Director

cc: Stephen Manger Washington State Energy Office
South Dakota Dept of Envir Pro
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WEST VIRGINIA

Governor John D. Rockefeller IV

WISCONSIN

Governor Martin J. Schreiber

cc: John H. Williams, Administrator
Wisconsin Public Service Comm

WYOMING

Governor Edward Herschler

cc: Blaine Dinger
Wyoming Off of Indust Fac Site

PUERTO RICO

Governor Carlos Romero Barcelo

cc: Frank Castellon, Director
Puerto Rico Energy Office
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IDENTICAL ENCLOSURE SENT WITH ALL LETTERS

BACKGROUND PAPER

State Review of NRC
Policy on Deconinissioning of

Nuclear Facilities

The responsibility for assuring safe and environmentally acceptable

decommissioning of nuclear facilities rests with 1) the Nuclear Regula-

tory Commission (NRC) because it regulates the private users of nuclear

materials, including power plants, uranium mills and processors of nuclear

fuels; 2) the Agreement States because of their regulatory responsibility

over source, byproduct, and special nuclear materials in less than crit-

ical quantities; 3) the Department of Energy (DOE) because it must dispose

of or decommission the facilities it owns; and 4) the Environmental

Protection Agency (EPA) because it is responsible for setting standards

for the protection of the environment from all sources of radiation.

NRC regulations currently in effect cover the requirements and criteria

for decommissioning in only a limited way. These regulations and specific

requirements are described in some detail in a reevaluation plan of current

NRC policy (NUREG-0436) issued in March 1978. Regulatory guidance is

presented in Regulatory Guide 1.86, a copy of which is contained in NUREG-

0436. This guide defines four methods for retirement of a facility: moth-

balling; in-place entombment; removal and dismantlement; and conversion to

a new facility. The guide also gives advice on decontamination for un-

restricted release, including a table of acceptable surface contamination

levels.

Conversion of the nonnuclear and uncontaminated components of a facil'ty

(i.e., electrical generating components, structures) is irrelevant to the
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issue of radiological health and safety. There then remain three modes of

decommissioning. Mothballing consists of removing all fuel and source

material, the disposal of all liquid and solid waste and placing the facility

in a state of protective storage. Entombment requires similar treatment and,

additionally, the remaining radioactive materials and components are sealed

with concrete or steel and isolated until they decay to unrestricted levels.

Dismantlement means total removal from the site of all radioactive materials

above accepted unrestricted activity levels. After dismantlement, the

facility owner may have unt J.tricted use of the site with no requirement for

a license.

When NRC licenses a reactor, the licensee is required to identify the

tentative mode of decommissioning and how much it is expected to cost.

According to a recent NRC study (NUREG/CR-0130), the approximate cost for

immediate dismantlement of a pressurized water reactor (PWR) is estimated

to be $42 million in 1978 dollars. The staff considers cost and timing in

the finding of financial integrity. The National Environmental Policy Act

(NEPA) requires that the staff look at the alternatives to the generation of

electrical power via nuclear energy, fossil fuel, water power, geothermal

steam, etc. One comparison is the net cost of power generation, where

decommissioning cost is a factor. NRC does not now require that a licensee

of a nuclear power plant provide any specific method of funding to assure

that the future cost of decommissioning will be defrayed. There are several

areas in the present NRC policy requiring further definition:

Recognized Criteria For Radioactive Residue

- In Soils -- On Surface -- In Burial
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e Clear Policy on Permissible tiodes of Decommissioning

- Removal vs. Fixed-In-Place

- Timing

e Financial Assurance

e Designed to racilitate Decommissioning

While the actual act of decomissioning is not presently considered imminent

for many nuclear facilities, NRC is convinced that the clear assignment of

responsibility for decommissioning is urgent. NRC is looking toward revision

of Federal policy and the necessary rule making to define residual contam-

ination limits for decommissior.ing, the timing of decommissioning and the

financial surety arrangements. EPA and the States have jurisdiction over

how much radioactivity may be left in the environment. The financial surety

arrangements at least for reactors appear to be within the jurisdiction of

the States and to some extent the Federal Energy Regulatory Commission (FERC).

The NRC is developing an information base (technical studies, workshop

results, etc.) in order to reevaluate its policy. The first two decommis-

sioning reports are available: NUREG-0278 " Technology, Safety, and Cost of

Decommissioning a Reference Nuclear Fuel Reprocessing Plant" and NUREG/CR-0130

" Technology, Safety and Costs of Decommissioning a Reference Pressurized

Water Reactor". Other reports on other types of facilities will be published

over the next two years. Together, these reports will give the States and

NRC a detailed basis for considering relevant aspects of the decommissioning

process. A description of the policy development plan has been issued in

NUREG-0436 " Plan for Reevaluation of NRC Policy on Decommissioning of Nuclear

Facilities".
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Our plan is to proceed in two stages: first, NRC consultation with other

Federal agencies, the States, the industry and the public. Then armed with

that advice, we will prepare the necessary base of information reports and an

environmental impact statement (EIS). The policy statement and proposed

rule will then be developed and a public rule making proceeding will be

initiated.

For State review, we are holding three workshops: September 18 - 20, 1978

--Philadelphia; September 25 - 27 -- Atlanta; September 28 - 30 -- Albu-

querque. We want State vi a on jurisdiction, on residue requirements, and

on financial requirements. At these workshops we will discuss the overall

plan and the first two major information reports. In June 1979, we plan

another set of' workshops to discuss the major reports then available and

tentative NRC staff views on financial assurance, residues and generic

applicability. It is our hope that we can have essentially the same State

representatives at both workshops.

Through the workshops NRC will be seeking comments on:

- clarification of jurisdiction

- financial assurance

- extent of decommissioning required

- residual activity limits

- critique of technical reports

We will prepare a report from the workshops which will be part of the

documentation used by the NRC staff, and available to the general public.
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The workshops will prove most useful if all participants are fully prepared

to contribute to discussions. Prior to the workshop, NRC will provide to

participants the necessary information on issues pertinent to decommissioning.

NRC is committed to improved consrliation and cooperation with the States.

Since we are beginning a major La' icy effort, we want to make sure that the

States are consulted early in the decisionmaking process and that their

views are given proper weight and consideration.

A tentative agenda is attached.
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TENTATIVE AGENDA

1st. day

6:30-9:30 pm

Registration 5:00-7:00 pm

.

Opening Plenary 6:30-9:00 pm

Welcome - Overview - Office of State Programs
Nuclear Regulatory Commission

Policy Issue Presentation - Robert Bernero, Assistant Director
for Material Safety Standards
Division of Engineering Standards
Office of Standards Development

Question and Answer Session

Divide into groups

9:00 - 9:30 pm

- discussion of questions

NOTE: Cash Bar at 9:30
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2nd Day

8:00 - 10:00 a.m.

- Technical Presentatic . D. Smith
Results of Decommis- Battelle

sioning Reports

- Summary of Comments D. F. Harmon
received by NRC on Division of Engineering Standards
Decommissioning Policy Office of Standards Development

10:30 - 5:30 - Working Groups

Rooms will be available in evening for additional discussion if necessary.

3rd Day

8:30 - 9:30 - Groups meet to review papers

coffee break

9:45 - 12 noon - Closing Plenary

.
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WORKSHOP LOCATIONS

September 18-20 Holiday Inn Midtown
1305-11 Walnut St.
Philadelphia, PA 19107

September 25-27 Sheraton-Biltmore Hotel
817 West Peachtree St., NE
Atlanta, GA 30383

September 28-30 Sheraton Old Town
800 Rio Grande Blvd., NW
Albuquerque, New Mexico 87104

*
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The Honorable Joe Fine
Alabama Senate
Montgomery, Alabama 36130

Dear Senator Fine:

The Nuclear Regulatory Commission (NRC) is now engaged in the development
of a more explicit overall policy for nuclear facility decomissioning.
A detailed reevaluation plan of our current policy (NUREG-0436) was issued
in March 1978 and sent to all States for coment. The NRC will hold the
first set of regional workshops to review with State officials the
specifics of its plan at these dates and locations: September 18-20,
Philadelphia, Pennsylvania; September 25-27, Atlanta, Georgia; and September
23-30, Albuquerque, New Mexico.

I would like to invite you to designate two members of your legislative
body to participate in these workshops. You may, of course, send other
individuals as observers. In the event that there are budgetary diffi-
culties, we have some money available for travel. I am also sending letters
of invitation to the gove,nor and his staff and the public utilities commis-
sions.

I would appreciate it if at your earliest convenience you could send us a
list of the names, positions, addresses and telephone numbers of the
participants from your State to the contractor providing support for the
workshops: SCS Engineers, Attn. Ms. Shirley Ingebritsen, 11800 Sunrise
Valley Drive, Reston, Virginia 22901, (703) 620-3677. So that we can make
the necessary arrangements, we would like to have your list by August i5.

I am enclosing background material on the issues to be discussed.

Sincerely,

WW
Robert G. Ryan, Direct 6r
Office of State Programs

Enclosure
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IDENTICAL LETTER SENT TO ALL ADDRESSEES

Alabama Colo rado

Sen. Joe Fine Sen. Fred E. AndersonState Capitol State Capitol
Montgomery, AL 36130 Denver, CO '"'2 0 3

Rep. Joe C. McCorquodale, Ji Rep. Ronald H. Strahle
State Capitol State Capitol
Montgomery, AL 36130 Denver, CO 80203

Alaska Connecticut

Sen. John L. Rader Sen. Joseph J. Fauliso
State Capitol State Capitol*

Juneau, AK 99811 Hartford, CT 06115

Rep. Hugh flalone ;tep. James J. Kennelly
State Capitol State Capitol
luneau, AK 9981I Hartford, CT 06115

Arizona Delaware

Sen. Ed C. Sawyer Sen. Richard S. Cordrey
State Capitol Leaislative liall *
Phoenix, AZ 85007 Dover, DE 19901

Rep. Frank Kelley P.ep. Kenneth W. Boulden
State Capitol

leg: or,ative llall
islPhoenix, AZ 85007 n,s . DE 19901

[trkansas Florida
Sen. W. K Ingram Sen. Lew Brantley
State Capitol . tate CapitolLi ttle Rock , AR 72201 Tallahassee, FL 32304

p.ep . J . L . Shaver , Jr . Rep. Donald L. Tucker
State Capitol State CapitolLittle Rock , AR 7220) tallahassee, FL 32304

Ca l i fo rni a_ Georgia

Sen. James R. Mills Sen. Al llolloway
State Capitol State Capitol
Sacramento. CA 95814 Atlanta, GA 30334

Assemblyman Leo T. McCarthy Rep. Thomas B. Murphy
State Capitol S tate Capi tol
Sacramento, CA 95814 Atlanta , GA 30334
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llawaii Kansas

Sen.. John T. Ushijima Sen. Ross 0. Doyen
State Capitol Building State llouse
Honolulu, HI 96813 Topeka, KS 66612

Rep. James H. Wakatsuki Rep. John Carlin
State Capitol Building State House
Honolulu, HI 96813 Topeka, KS 66612

Idaho Kentucky

Sen. Philip E. Batt Sen. Joseph W. PrathEr
State Capitol State Capitol

Boise, ID 83720 Frankfort, KY 40601

Rep. Allan F. Larsen Rep. William G. Kenton
State Capitol State Capitol

Boise, ID 83720 Frankfort, KY 406.01

Illinois Louisiana

Sen. Thonas C. Hynes Sen. Michael H. O'Keefe, Jr.

"t.ito Ucuse State Capitol
Springfield, IL 62706 Baton Rouge, LA 70804e

Rep. William A. Redmond Rep . E. L . He .ry
State House State Capitol
Springfield, IL 62706 Baton Rouge, LA 70804

Indiana Maine

Sen. Robert J. Fair Sen. Joseph Sewall
State House State House
Indianapolis, IN 46204 Augusta, ME 04333

Rep. Kernit 0. Burrous Rep. John L. Martin
State House State House
Indianapolis, IN 46204 Augusta, ME ,04333

Iowa Maryland

Sen. C. Joseph Coleman Sen. Steny H. Hoyer
State Capitol State Hcuse
Des Moines, IA 50319 Annapolis, MD 21401

Rep. Dale M. Cochran Del. John Hanson Briscoe
State Capitol State House
Des Moines, IA 50319 Annapolis, MD 21401
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!!as sa chus e tts Montana

Sen. Kevin B. Harrington Sen. W. Gordon Mc0mber
State House State Capitol
Bos ton, MA 02133 Helena,itT 59601

Rep. Thomas W. McGee Rep. John B. Driscoll
State House State Capitol
Bos ton,. MA 02133 Helena, MT 59601

Michigan liebraska

Sen. William Faust Sen. Roland A. Luedtke
State Capitol State Capitol
Lansing, MI 48901 Lincoln,tlB 68509

Rep. Bobby D. Crim Nevada
State Capitol
Lansing, til 48901 Sen. Melvin D. Close, Jr.

Legislative Building
lii nneso ta Carson City, NV 89710

Sen. Edward J. Gearty Assemblyman Joseph E. Dini, Jr.
State Capitol Legislative Building
St. Paul, Mit 55155 Carson City, NV 89710

Rep. Martin 0. Sabo New Hampshi re -

State Capitol
St. Paul, ilN 55155 Sen. Alf E. Jackbson

State House
11is si ssi ppi Concord,llH 03301

Sen. William B. Alexander Rep. George B. Roberts, Jr.
llew Capitol State House
Jackson , (15 39205 Concord, (111 03301

Rep. C. B. Newman flew Jersey
flow Capi tol
Jackson, MS 39205 Sen. Matthew Feldman

State House
11i s souri Trenton,llJ 08625

Sen. florman L. Merrell Assemblyman William J. Hamilton,
State Capitol State House
Jefferson City, MO 65101 Trenton,llJ 08625

Pep. Kenneth J. Rothman b'" "** '
State Capitol Sen. I. M. Smalley
Jef ferson Ci ty, i:0 65101 State Capi tol

Santa Fe, NM 87503

Rep. Wal ter K. Marti. ez
State Capitol
Santa Fe,I1M 87503
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flew York Ore g

Sen. Warren M. Anderson Sen.. Jason Boe
State Capitol State Capitol
Albany, fly 12224 Salem, OR 97310

Assemblyman Stanley Steingut Rep. Philip D. Lang
State Capitol State Capitol
Albany, fly 12224 Salem, OR 97310

florth Carolina Pennsylvania

Sen. John T. Henley Sen. Martin L. Murray

State Legislative Building liain Capitol Building
Raleigh, llc 27611 Harrisburg, PA 17120

Rep. Carl J. Stewart, Jr. Rep. K. Leroy Irvis
State Legislative Building Main Capitol Building
Raleigh,11C 27611 Harrisburg, PA 17120

North Dakota Rhode Island

Sen. David E. Nething Sen. Joseph DiStefano
5 tate Capitol State House
Bismarck, MD 58505 Providence, RI 029J3

Rep. Oscar Solberg Rep. Edward P. Manning
State Capitol State House
Bismarck,fl0 58505 Providence, R1 02903

Ohio South Carolina

Sen. Oliver Ocasek Sen. L. Marion Gress tte
State House State House
Columbus, OH 43215 Columbia, SC 29211

Rep. Vernal G. Rif fe , Jr. Rep. Rex L. Carter
S ta te llouse State llouse
Columbus , Oil 43215 Columbia. SC 29211

Oklahoma South Dakota

Sen. Gene C. Howard Sen. G. llomer Harding
State Capitol State Capitol
Oklahoma Ci ty, OK 73105 Pierre, SD 57501

Rep. W. P. Willis Rep. Lowell C. Hansen 11
State Capitol State Capitol
Oklahoma City, OK 73iO5 Pierre, SD 57501
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Tennessee Washington

Scn. Milton H. Hamilton , Jr. Sen. Gordon L. Walgren
State Capitol Legisladve Building
Nashville, TN 37219 Olympia, WA 98504

Rep. Ned R. McWherter Rep. John Bagnariol
State Capitol

' Legislative Building
Nashville, TN 37219 Olympia, WA 98504

Texas West Virginia

Sen. Don Adams Sen. W. T. Brotherton, Jr.

State Capitol State Capitol
Austin , Texas 78701 Charleston. WV 25305

Rep. Bill Clayton Del. Donald L. Kopp-
5 tate Capitol State Capitol
Austin, TX 78701 Charleston, WV 25305

Utah Wisconsin

Sen. Moroni L. Jensen Sen. Fred A. Risser
State Capi tol State Capitol
Salt Lake City, UT 84114 16dison, WI 53702

Rep. Glade M. Sowards Rep. Edward G. Jackamonis
State Capitol State Capitol

Salt Lake City, UT 84114 Madison, WI 53702

Vermont Hyoming

Sen. Robert A. Bloomer Sen. L. Donald Northrup

State House State Capitol
Montpelier. VT 05602 Cheyenne, UY 82002

Pep. Timothy J. O'Connor, Ji Rep. Nels J. Smith
State House State Capi tol
Montpelier, VT 05602 Cheyenne , '.!Y 82002

Virginia Puerto Rico

Sen. Eduard E. Willey Sen. Luis A. Ferre-Aguayo
State Capitol Capitol
Richmond, VA 23219 San Juan, PR 00904

Cel. John Warren Cooke Angel Viera Martinez
State Capi tol Capitol
Richmond, VA 23219 San Juan, PR 00904

.
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The Honorable Juanita W. McDaniel, President
Public Service Commission
State Office Building
fiontgomery, Alabama 36104

Dear Madam President:

The Nuclear Regulatory Commission (NRC) is now engaged in the development
of a more explicit overall policy for nuclear. facility decommissioning.
A detailed reevaluation plan of our current policy (NUREG-0436) was issued
in fiarch 1978 and sent to all States for conment. The NRC will hold the
first set of regional workshops to review with State officials the
specifics of its plan at these dates and locations: September 18-20,
Philadelphia, Pennsylvania; September 25-27, Atlanta, Georgia; and September
28-30, Albuquerque, New Mexico.

I would like to invite you to designate a representative from your staff
to participate in these workshops. You may, of course, send other individ-
uals as observers. In the event that there are budgetary difficulties,
we have some money available for travel. I am also sending letters of
invitation to the leadership of your State legislature and the governor
and his staff.

I would appreciate it if at your earliest convenience you could send the
name, position, address and telephone number of the participant from your
State to the contractor providing support for the workshops: SCS Engineers,
Attn. Ms. Shirley Ingebritsen,11800 Sunrise Valley Drive, Reston, Virginia
22901, (703) 620-3677. So that we can make the necessary arrangements, we
would like to have the name of the participant by August 15.

I am enclosing backs ,and material on the issues to be discussed.

Sincerely,
l

.f (

Robert G. Ryan, Director
Office of State Programs

Enclosure

,
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PUBLIC UTILITY COMMISSIONS
IDENTICAL LETTER SENT
TO ALL ADDRESSEES

Alaska Gordon J. Zerbetz, Chairman
Alaska Public Utilities Commissicn
1100 MacKay Building
338 Denali Straet
Anchorage, Alaska 99501

Alabama Juanita W. McDaniel, President
Alabama Public Service Commission
P. O. Box 991
Montgomery, Alabama 36130

Arizona Bud Tims, Chairman
Arizona Corporation Commission
2222 West Encanto Boulevard
Phoenix, Arizona 85009

Arkansas John C. Pickett, Chairman
Arkansas Public Service Commission
Justice Building
Little Rock, Arkansas 72201

California Robert Batinovich, President
California Public Utilities Commission
California State Building
350 McAllister Street
San Francisco, CA 94102

Colorado Edwin R. Lundborg, Chairman
Colorado Public Utilities Commission
500 State Services Buildi'ng
1525 Sherman Street
Denver, CO 80203

Connecticut Albert J. Kleban, Chairman
Connecticut Public Utilities Control Authority

165 Capitol Avenue
Hardford, CT 06115

Delaware Lee M. Cassidy, Chairman
Delaware Public Service Commission
1560 S. DuPont Highway
Dover, DE 19901

District of Ruth Hankins-Nesbitt, Chairperson
Columbia DC Public Service Commission

Cafritz Building
1625 I Street, N.W.

Washington, D.C. 20005

Florida Paula F. Hawkins, Chairman

Florida Public Service Commission
700 South Adams Street
Tallahassee, FL 32304
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Georgia Ben T. Wiggine. C'1 airman
Georgia Public Service Commission

244 Washington Street, S.W.
Atlanta, GA 30334

Hawaii Albert Q. Y. Tom, Chairman
Hawaii Public Utilities Commission
1164 Bishop Street, Suite 911
Honolulu, HI 96813

Idaho Robert Lenaghen, President
Idaho Public Utilities Commission
Statehouse
Boise, Idaho 83720

Illinois Charles P. Kocoras, Chairman

Illinois Commerce Commission
Leland Building
527 East Capitol Avenue
Springfield, IL 62706

Indiana Larry J. Wallace, Chairman
Indiana Public Service Commission
901 State Office Building
Indianapolis, IN 46204

Iowa Maurice Van Nostrand, Chairman
Iowa State Commerce Commission
Valley Bank Building
Des Moines, IA 50319

Kansas G. T. Van Bebber, Chairman
Kansas State Corporation Commission
State'0ffice Building
Topeka, KS 66612

Kentucky Barkley J. Sturgill, Chairman
Kentucky Public Service Commission
730 Schenkel Lane
P. O. Box 615
Frankfort, KY 40602

Louisiana Louis J. Lambert, Jr. , Chairman

Louisiana Public Service Commission
One American Place, Suite 1630
Baton Rouge, LA 70804

Maine Ralph H. Gelder, Chairman
Maine Public Utilities Commission
State House
Augusta, Maine 04333

Maryland Thomas J. Hatem, Chairman
Maryland Public Service Commission
904 State Office Building
301 West Preston Street 346
Baltimore. MD 21201



M6ssachusetts Paul Levy, :hairman
Massachusetts Department of Public Utilities
100 Cambridge Street
Boston, MA 02202

Michigan Daniel J. Demlow, Chairman
Michigan Public Service Commission
Mercantile Building
6545 Mercantile Way

Lansing, MI 30221

Minnesota Richard J. Parish, Chairman

Minnesota Public Service Commission
Seventh Floor, American Center Building

St. Paul, MN 55101

Mississippi D. W. Snyder, Chairman
Mississippi Public Service Commission
19th Floor, Walter Sillers State Office Building
P.O. Box 1174
Jackson, MS 3920E

Missouri Charles Fraas, Jr., Acting Chairnan
Missouri Public Service Commission
Jefferson Building
P.O. Box 360
Jefferson City, MO 65101

Montana Gordon E. Bollinger, Chairman
Montana Public Service Commission
1227-11th Avenue
Helena, MT 59601

Nebraska Duane D. Gay, Chairman
Nebraska Public Service Commission
301 Centennial Mall South
P.O. B0x 94927
Lincoln, NE 68509

Cevada Heber P. Hardy, Chairman
Nevada Public Service Commission
505 East King Street
Carson City, NV 89701

Uta HamDshire Alexander J. iMlinski, Chairman
New Hampshire Public Utilities Commission
26 Pleasant Street
Concord, NH 03301

"ew Jersey George H. Barbour, President
New Jersey Board of Public Utilities
101 Commerce Street
Newark, NJ 07102
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New Mexico Richard, P. Montoya, Chairman
New Mexico Public Service Commission
State Capitol Building
Santa Fe, NM 87501

New Ycrk Charles A. Zielinski, Acting Chairman
New York Public Service Commission
Empire State Plaza
Albany, NY 12223

-North Carolina Robert K. Koger, Chairman
North Carolina Utilities Commission
430 North Salisbury Street
Dobbs Building
Raleigh, NC 27602

!! orth Dakota Richard A. Elkin, President
North Dakota Public Service Commission
State Capitol Building
Bismarck, ND 58505

Ohio C. Luther Heckman, Chairman
Ohio Public Utilities Commission
180 East Broad Street
Columbus, OH 43215

Oklahoma Rex Privett, . Chairman
Oklahoma Corporation Commission
Jim Thorpe Office Building
Oklahoma City, Oklahoma 73105

Oregon Charles Davis, Commissioner
Oregon Public Utility Commission
300 Labor and Industries Building
Salem, OR 97310

Pennsylvania Louis J. Carter, Chairman
Pennsylvania Puhjic Utility Commission.
P.O. Box 3265
Harrisburg, PA' 17120

Puerto Rico Luis Berrios Amadeo, Chairman
Puerto Rico Public Service Commission
P. O. Box S-952
Old San Juan Station
San Juan, PR 00902

Rhode Island Edward F. Burke, Chairman
Rhode Island Public Utilities Commission
100 Orange Stree+
Providence, RI 02903

South Carolina Fred A. Fuller, Chairman
South Carolina Public Service Commission
P. O. Box 11649
Columbia, SC 29211
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South Dakota P.K. (Pete) Ecker, Chairman
South Dhkota Public Utilities Commission
Capitol Building
Pierre, SD 57501

Tennessee Bob Clement, Chairman
Tennessee Public Service Commission
Cl-102 Cordell Hull Building
Nashville, TN 37219

Texas George M. Cowden, Chairman
Texas Public Utility Commission
7800 Shoal Creek Boulevard
Suite 400N
Austin, TX 78757

Utah Milly O. Bdrnard, Chairman
Utah Public Service Commission
330 East Fourth So0th Street
Salt Lake City, Utah 84111

Vermont Richard H. Saudek, Chairmar.
Vermont Public Service Board

State Office Building
Montpelier, VT 05602

Virgin Island Gustav A. Danielson, Chairman
Virgin Islands Public Services Commission
21 Dronningens Gade,
P.O. Box 40
Charlotte Amalie, VI 00801

Virginia Preston C. Shannon, Chairman
Virginia State Corporation Commission
Blanton Building
P.O. Box 1197
Richmond, VA 23209

Washington Robert C. Bailey, Chairman
Washington Utilities and Transportation Commission
Highways-Licenses Building
Olympia, WA 98504

West Virainia E. Dandridge Mcdonald, Chairman
West Virginia Public Service Commission
Room E-217, Capitol Building
Charleston, WV 25305

Wi sconsi n Charles J. Cicchetti, Chairman
Wisconsin Public Service Commission
A32 Hill Farms State Office Building
Madison, WI 53702

Wyoming Charles E. Johnson, Chairman
Wyoming Public Service Commission
Supreme Court Building
Cheyenne, WY 82001
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APPENDIX G

COMPOSITE R0 STER OF WORKSHOP RESOURCE PERSONS

Nuclear Regulatory Commission, Washington, D.C. 20555

0_ffice of Standards Development

Robert M. Bernero, Assistant Director for Material Safety Standards

Don Calkins

Don Harmon

Carl Feldman

Office of Nuclear Material Safety and Safeguards

John B. Martin, Assistant Director for Fuel Cycle Safety & Licensing

Arnold Abriss, Low Level Waste Branch

Nuclear Reactor Regulation

Peter Ericksen, Operating Reactors

Jerome Saltzman, Antitrust and Indemnity

Robert Wood, Antitrust and Indemnity

NRC - Office of Public Affairs

Karl Abraham - Region I, Public Information Officer, U.S. NRC,
631 Park Avenue, King of Prussia, Pennsylvania 19406

Kenneth Clark, Region II, Public Information Officer, U.S. NRC,
101 Marietta Street, Suite 3100, Atlanta, Georgia 30303

Clyde E. Wisner, Region IV, Public Information Officer, U.S. NRC,
611 Ryan Plaza Drive, Suite 1000, Arlingtoa, Texas 76012
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Office of State Programs .

Robert G. Ryan, Director, Office of State Programs

Sheldon Schwartz, Assistant Director for Program Development

Elizabeth McCarthy

Robert Jaske

Marie Janinek

Andrew ' 3bart (Region V)

Tom Elsasser (Region I)

Sue Weissberg

John McGrath

Office of the Executive Legal Director

Jane Mapes

James R. Wolf

Environmental Protection Agency

William N. Crofford, III, U. S. Environmental Protection Agency,
Waterside Mall, Washington, D.C. 20460

Federal Energy Regulatory Commission

Ben Kitashi"a, Federal Energy Regulatory Commission, 825 North Capitol Street,Washington, D.C. 20426
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.

SCS Engineers

Donald Shilesky, Workshop Director

David Bauer

Nancy Nicholas

William Lyons

Peter Kendrick
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