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VOTING SUMMARY - SECY-01-0099

RECORDED VOTES
NOT
APRVD DISAPRVD ABSTAIN PARTICIP COMMENTS DATE
CHRM. MESERVE X X 6/25/01
COMR. DICUS X X 7/31/01
COMR. McGAFFIGAN X X 9/10/01
COMR. MERRIFIELD X X 8/27/01

COMMENT RESOLUTION

In their vote sheets, all Commissioners approved the staff's recommendation and provided
some additional comments. Subsequently, the comments of the Commission were
incorporated into the guidance to staff as reflected in the SRM issued on September 18, 2001.



NOTATIONVOTE

RESPONSE SHEET

TO: Annette Vietti-Cook
Secretary of the Commission
FROM: CHAIRMAN MESERVE
- SUBJECT: SECY-01-0099, RULEMAKING PLAN AND ADVANCE

NOTICE OF PROPOSED RULEMAKING:
ENTOMBMENT FOR POWER REACTORS

Approved x with comment _ Disapproved Abstain
Not Participating Request Discussion
COMMENTS:

See attached comments and edits.

-  SIGNATURE

Nows ZSJ el
DATE

Entered on "AS" Yes X No



COMMENTS OF CHAIRMAN MESERVE ON SECY-01-0099

| approve the staff’s rulemaking plan to develop a rule to allow entombment as a
decommissioning option for power reactors. | also approve the staff’s request to publish an
Advance Notice of Proposed Rulemaking (ANPR) in the Federal Register,.

In SECY-01-0099, the staff proposes three options for rulemaking to enable
entombment as a decommissioning option for power reactors. The three options address the
requirements of timely decommissioning required by §50.82(a)(3) and demonstration of
compliance with the dose requirements of 10 CFR Part 20, Subpart E. The staff plans to use
the feedback received from the ANPR in formulating a recommendation on which of the three
options should be pursued.

The pursuit of either option 2 or 3 of SECY-01-0099 will require the commitment of
significant agency resources. Before the agency commits to this level of effort, an assessment
of the number of licensees likely to pursue entombment as a decommissioning option needs to
be conducted. Staff should assess the number of licensees that are likely to pursue
entombment as a decommissioning option as part of the ANPR. This information should be
considered by staff in formulating a recommendation on which option to pursue.



licensee’s capability to carry out decommissioning, including the presence of other nuclear
facilities at the site. In addition, the 1988 rule was structured so that use of any
decommissioning option would result in termination of the license for unrestricted use. These
réquirements tended to favor the use of DECON and SAFSTOR, Howéver, as noted in the Si
for the June 27, 1988, final rule, the ENTOMB alternative was not specifically preciuded
because it was recognized that it might be an allowable alternative in protecting public heaith
and safety.

In 1997, the Commission amended its regulatiohs to establish dose criteria for license
terminations. These provisions appear in 10 CFR Part 20, Subpart E, and include a provision
that permits license termination under restricted release conditions. Under a restricted release,
the dose to the average member of the critical group must not exceed 0.25 mSv/yr ( 25
rﬁrem/yr) total effective dose equivalent (TEDE) and be as low as reasonably achievable
(ALARA) with the restrictions in place, and, if the restrictions were no longer in effect, the dose
due to residual radioactivity could not exceed 1 mSv/yr (100 mrem/yr) (or 5 mSv/yr (500
mrem/yr), if additional conditions are met) TEDE and is ALARA. These caps were chosen to

provide a safety net in the highly unlikely event that the restrictions failed.
B. Discussion of the Concept of Entombment

Entombment is an alternative method for décommissioning a power reactor that
fhe )
ultimately results in termination of/'rtglicense. Before the start of entombment, the reactor
permanently ceases operations. The spent fuel is permanently removed from the reactor core

and either shipped offsite or stored in an independent spent fuel storage installation. After

preliminary decommissioning activities are completed, radioactive contaminants to be left on-



After the radioactive materials are placed in the containment, the material is entombed

by‘designing and constructing engineered barriers that can reliably isolate the radioactive

contaminants from the environment. This can be accomplished by suitable hardening to

irhrigis 1o Phe_co nfatmmench /

prevent inadvertent mtsude;—ex-pé);su:es (e.g., use of concrete capping, or fill materials) and
“mitigation of transport of radionuciides to the environme.nt (e.g., use of soil, added sorption
materiéls, site- considerations).

The length of time that the entombed s.tructure must remain effective in isolating its

He
contents depends on specific radionuclides present in the entombed structure and the time

AN
necessary for those radionuclides to be reduced, through radioactive decay, to a level that is
acceptable for license terfnination.
For radionuclides Cobalt-60 and Cesium-137 (with half-lives of approximately 5.3 and 30
years, respectively), which are the principal dose contributors for reactors, the time estimated to
reach the 0.25 m$v/yr (25 mrem/yr) unrestricted use criterion is about 160 and 300 years,

respectively. If the long-lived activation products present in reactor internals were included in

an entombed structure, the time of isolation for the long-lived activation products wiil depend

al

not only on their half-lives but other site;\speciﬁc factor%such as engineered barriers and site

characteristics.



Specific Proposal

The NRC believes that decommissioning a power reactor using the entombment
approach appears to be a safe and viable option for many situations, and that it could offer
benefits and greater flexibility to accommodate particular site-specific decommissioning
situations. In some cases, reactors m’ay be able to achieve decommissioning through an
entombment approach to license termination in accordance with the criteria of the license
termination ruie in 10 CFR Part 20, Subpart E, and within the 60-year timeframe provided in 10
CFR 50.82(a)(3). However, in other cases, the B0-year provision in § 50.82(a)}(3) for

completion of decommissioning may need to be revised to reflect the period of time rzquired for
reduction in dose to meet the restricted release criteria in 10 CFR Part 20, Subpart Ef{ M

use of an entombment approach may require changes to the regulatory requirements and

guidance before this option can be treated as a generic alternative.
Speciﬁc Considerations

Before it prepares a proposed rule on the subject, the NRC is seeking advice and
recommendations on this matter from all interested persons. Specific areas on which the
Commission is requesting commentv are discussed in the following sections. Comments
accompanied by supporting reasons are particulérly requested on the questions contained in

each section.

"



A. REGULATORY FRAMEWORK AND APPROACHES - RULEMAKING OPTIONS

Option 1

Do not conduct rulemaking. Currently, 10 CFR 50.82(a)(3) requires that
decommissionihg be completed within 60 years of permanent cessation of operations.
Compiletion of decommissioning beyond 60 years may be approved by the NRC only when
neéessary to protect public health and safety. To extend decommissioning based on economic
or other non’-public health and safety reasons would require an exemption under 10 CFR 50.12.

The advantage of this option is that current regulations already permit case-specific
Commission approval for completing license termination beyond 60 years (10 CFR 50.82)
based on health and safety considerations. In addition, the current regulations (10 CFR Part
20, Subpart E) for license terrﬁihation with restricted release provide dose criteria for
decommissioning and, in some cases, could’apply to entombment within the existing time
frame of 10 CFR 50.82.

The disadvantage of this option is that{in some cases,current 10 CFR Part 20
< /

/:ubpaﬁ E requirements for license termination with restricted release may not be sufficiently

ﬂexiple}to achieve license termination within the 60-year period specified, given the limitations

for extending the time period. Therefore, this option results in regulating by exer;wption. Alsol if

the current rules were used for considering the permissibility of entombment for case-specific T e
- WW{ Y WAV :

¢ e /
situations for other than public health and safety reasons W additional resources o R S
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vt * s <
@c_:e'ss the site-specific exemptions for extension of time, JAnother disadvantage is that this
WM

option does not address the disposition of Greater Than Class C (GTCC) material, which
otherwise might need to be disposed of in an offsite disposal facility. Finally, under 10 CFR

Part 20, the entombment contains residual radioactivity and is considered to be suitable for



license termination. However, under other statutes, the residual radioactivity might be
considered low level waste (LLW). Classification of the entombed material as LLW would raise
Issues concerning State and LLW compact legal authority over the entombment. Therefore,

3
V‘MK‘}\T"
States and compacts have authority for disposal of LLand ey prescribe means for its

disposal other than entombment. In addition, some States have prescribed their own criteria for

LLW disposal that may not be compatible with those in an entombment rule.

Option 2

Another option would be to conduct rulemaking to consider the need to add flexibility to
10 CFR 50.82 to amend the 60-year time frame for completion of decommissioning and to
clarify the use of engineered barriers for reactor entombments.

Option 2 would modify the 60-year time period for completion of decommissioning
activities. Under this option, the “Statement of Considerations” could clarify when credit could
be taken for engineered barriers, independent of institutional controls, as a method for meeting
the established dose criteria found in 10 CFR Part 20, Subpart E." Engineered barrier system
objectives, qualifying criteria, and implementation acceptability by the NRC could be specified in

the rule to ensure a high level of confidence that the entombment would continue to isolate the

-3}

‘ [
radioactive material until it decays to a level that would be acceptable for restrictedm

This option could specifically authorize the use of entombment for power reactors as a

decommissioning alternative for license termination.
The advantage of this option is that amending 10 CFR 50.82 would provide more

flexibility for terminating a license without the need for exemptions or Commission approval of

'Under 20 CFR Part 20, Subpart E, engineered barriers may be considered institutional
controls depending upon the need for and the degree of human involvement to maintain their
effectiveness. Option 2, unlike Option 1, would clarify this issue. :

8
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alternative schedules. It also permits flexibility /@f requirements {gr a broad variety of possible
ke
situations) T.b,ts would resuit in resource savings. The use of engineered barriers would be

clarified in the regulations. Furthermore, terminating the license is more efficient and effective

¥
oe«?@g.r:ﬁd_te retaining a disposal Iicense} as.proposed by Option 3 beiow.

The disadvantages of this option are that there may not be a defined time period for
license termination and this approach may delay completion of decommissioning and licenée
termination. However, there may be other factors that would motivate timely completion of
decommissioning activities, such as continued requirements for payment of feeé, insuraaff; 5
and other resource impacts on licensees. Another disadvantage, és in Option 1, is that}\l'does
not address the disposition of GTCC material, which otherwise might need to be disposed of in
an offsite disposal facility. Finally;, under 10 CFR Part 20, the entombment contains residual
radioactivity and is considered to be suitable for license termination. However, under other
statutes, the residual radioactivity might be considered LLW. Classification of the entombed
material as LLW would raise issues concemning State and LLW compact legal authority over the
entombment. m5 States and compacts have authority for disposal-of LLW and may w._%h‘r'
prescribe means for its disposal other than entombment. In addition, some States have

prescribed their own criteria for LLW disposal that may not be compatible with those in an

entombment rule.

Option 3

A third option would be to conduct a rulemaking_to establish performance objectives
and licensing requirements for an entombed facility. This option can be characterized as a;/
disposa}rather than decommissioning leading to license termination. It would provide for a

rulemaking to establish performance objectives and technical requirements under a new or



existing part of the regulations for an entombed facility. Relevant requirements established in
other existing parts of the NRC regulations (e.g., Part 20, Subpart E, and 10 CFR Part 61)
could be incorporated into this rulemaking. These requirements could include, but would not be
limited to, overall system performance objectives, inst;tutional controls, including Federal or
State ownership/oversite,\ and analyses of the long-term stability of the site. These
requirements could aiso include pathway analysis to demonstrate protection of the average
member of the critical group from releases of radioactivity using dose limits, which could include
provisions for adequate barriers to prevent inadvertent intrusion. In addition, provisions for
engineering features such as barrier bontrols could be established on a site-spécific, license-

specific basis. The license could also cover the activities of entombing the radioactive material,

- operations, and surveillance of controls. Similar to a license under Part 61, the entombed

disposal facility would be maintained under an NRC license until the post-closure requirements
were met. Also, since the facility would no longer be la licensed power reactor, but rather a new
license, this option could apply to other types of facilites.

The advantage of this option is that it would allow for on-site disposal of GTCC waste,
since such waste may only be disposed of at an NRC-licensed facility. This option would
address a dose analysis period that may be necessary for GTCC waste. It might also provide
an approach more acceptable to the public because entombing a large quantity of long-lived
isotopes is viewed as more akin to disposal or burial of waste rather than leaving behind
residual material in decommissioning. It could also address other license terminations with

large source terms requiring extended periods of institutional controls. Furthermore, because

no NRC-licensed power reactors have ever been entombed and-grvgﬁtﬁé'ﬁﬁé'ﬁm
f@ra-pegce;—reaetor seﬁmg-peﬁmmante»eb@ciuesnan?;ontlnuatlon of an NRC license would

permit greater confidence that !t\jose criteria would be met.

10



A disadvantage of this option is that it does not terminate the licenseﬁf
quest by liclogical teria forl _— l l }
for-proteeting-public-health-and-safety. It could also require major expenditures of NRC and
licensee resources to write a new part to the regulations and to re-license or convert the facility
license. It could also require major expenditures to maintain the NRC license over the period of
timé during which the license would need to be retained. It may have complex policy .

higod™ o .
implications because NRC's responsibility is to license GTCC disposal facilitieS}hewg:ep, DOE <
) pggverall responsibilities for disposal strategies of GTCC material. Finally, classification of

the entombed material as LLW might raise issues concerning State and LLW compact legal

authority over the entombment.

A G O Y st i o2
Neccis 5o e ¥l 5 % S =
6/;{@ 4.,.-—’-{-77«_{\,9.,_, o] """7}%_.; e /4—/'/1 //&/ ”%Z\‘i%f/”a/o;naﬂf g o g/ )
L : ‘\/ e AT Vgl O I N
Based on this discussion: v/ 2 :

A.1. Does the existing 10 CFR 50.82(a)(3) provide an adequate basis to allow periods
of entombment beyond 60 years. If not, in what way should the regulations
be changed?

A2 ls 10 CFR Part 20, Subpart E, adequate to achieve license termination using an
entombment approach? If not, how and why should this rule be modified?

A.3.  Should entombed facilities be required to maintain some type of NRC license
after the facility meets the dose ciiteria of Part 20, Subpart E? If so, what
conditions need to prevail before the license may be terminated? What
alternatives might exist for adequately managing the radioactive materials left in

the entombed structure?

11



Fhé%e NRC is considering %pproval of a license termination plan for an

entombment Pe/ based on a site-specific technical evaluation of the entombment’s ability to fulfiil

the requirements of 10 CFR Part 20, Subpart E._ ¥, |

(;;analysis prepared for the NRC indicates that the most likely way that the
entombment engineered barrier might lose its effectiveness may be leakage through the
barrier. The ability to ensure that any release would not exceed authorized levels is a function
of the design, installation, quality, durability, robustness, etc., of the entombed structure, the

-environment at hand, and the time needed for the protective function to be performed. Each

case must be evaluated on its own merits.
B.1. To what degree shouid credit be given to engineered barriers for the purposes of
dose reduction to meet the license termination criteria of 10 CFR Part 20,

Subpart E?

C. ENTOMBMENT OF GREATER THAN CLASS C (GTCC) WASTE

At the time of permanent cessation of power reactor operations, the reactor vessel’s

internals contain some long-lived radioactive materials_\that result from neutron activation of
¢

these materials near the reactor core. One of these rédionuc!ides is Niobium (Nb-94), which
has a half life of about 20,000 years. If reactor intémals with GTCC concentrations of Nb-94
had to be disposed of offsite, a special facility for their disposal would be required, since they
canhot be disposed of in LLW facilities. Also removal of the GTCC waste from the reactor

O
internals is difficult work and results in exposure to occupational workerswwe*peemea—-

mﬁ%&ﬁﬁa@n@dﬂh@-;&g&aiemm addition, the Low-Level Radicactive Waste Policy

13



Amendments Act of 1985 provides that GTCC waste resulting from NRC licensed activities may

only be disposed of in a facility licensed by the NRC.

Alternatively, it may be possible that case-specific permission might be given to dispose
of the reactor pressure vessel (RPV) in an LLW facility Yased on averaging; i.e., calculating the /
GTCC waste-volume concentration by using the volyme of the RPV in the average. The &
residual radiation afte} volume averaging could classified as LLW.

C.1.  Should material that could be classified as GTCC waste be considered in the
entombment approach? Are there circumstances under which residual

radioactivity that could be classified as GTCC be allowed to be entombed on

site? If so, under what conditions?

D. STATE ISSUES

D.1. Power reactor licensees are exclusively regulated by the NRC (under 10 CFR
Part 50), even in Agreement States. The NRC consults with stakehoiders,
including Agreement and non-Agreement States, about regulatory actions under
consideration that may impact stakeholders. What additional role, if any, should
the affected States have in the license termination process based on
entombment for power reactors? In addition should an Agreement State be
permitted to issue a license for an entombed disposal facility?

D.2. Under 10 CFR Part 20, Subpart E, the entombment contains material having
residual radioactivity and is suitable for license termination if the dose criteria are

met. However, under other statutes, such as the LLW Policy Act, the material

14



-might be considered to be low level waste. What issues exist for entombment in

a State where existing State legislation prohibits LLW disposal?
D.3. Are there other issues ne-t—ee\§ted-abeve2—or an entombment that lmpact Low
Level Waste Compacts?

D.4. If the entombment disposal facility option does not include GTCC Waste and the

disposal license is issued by an Agreement State, what compatibilitya:g’;gfrie—;x
A

as described in NRC's “Policy Statement on Adequacy and Compatibility of
Agreement State Programs,” published September 3, 1997 (62 FR 46517), and
in NRC's Management Directive 5.9, “Adequacy and Compatibility of Agreement

State Programs," should be assigned?

E. FURTHER INFORMATION

E.1. Please provide any other considerations or rule changes that the Commission
should consider to facilitate license termination based on an entombment
approach, while maintaining the requisite protection of the public heaith and

safety?

The preliminary views expressed in this document may change in light of comments
received. If the proposed rule is developed by the Commission, there will be another

opportunity for additional public comment in connection with that propoSed rule.

2Compatibility refers to the extent to which Agreement State radiation control programs
are consistent with NRC'’s program for the regulation of Atomic Energy Act radioactive materials
to ensure that an adequate and coherent nationwide effort is collectively established for
regulation of such materials.
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NOTATION VOTE

5 AN 01 82 52
RESPONSE SHEET
TO: Annette Vietti-Cook, Secretary
FROM: COMMISSIONER DICUS
SUBJECT: SECY-01-0099 - RULEMAKING PLAN AND ADVANCE
NOTICE OF PROPOSED RULEMAKING: ENTOMBMENT
FOR POWER REACTORS
w/comment
Approved _ X Disapproved Abstain

Not Participating

COMMENTS:

I support Chairman's comments.

Entered on "STARS" Yes X No
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TO: Annette Vietti-Cook, Secretary
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Approved X Disapproved Abstain
Not Participating

COMMENTS:
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COMMENTS OF COMMISSIONER McGAFFIGAN ON SECY-01-0099

| approve the staff's rulemaking plan for potential development of a rule to allow entombment as
a decommissioning option for power reactors. | also approve the staff's request to publish an
Advance Notice of Proposed Rulemaking (ANPR) in the Federal Register.

For over thirteen years, we have alluded to entombment as a viable decommissioning option in
our ongoing dialog regarding reactor decommissioning. The Department of Energy has actually
entombed small reactors in Ohio, Nebraska, and Puerto Rico under its regulatory authority.
While | understand that there is little enthusiasm among the States for entombment, and little
interest at this time among licensees, almost all of whom are planning to pursue license
renewal, | believe that we do have an cbligation to our stakehoiders to formally vet this option at
some point through the rulemaking process. At this time an ANPR seems an appropriate step
to gather stakeholder input.

| agree with the Chairman’s edits to the Federal Register Notice.

ChL%




NOTATION VOTE
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TO: Annette Vietti-Cook, Secretary
FROM: COMMISSIONER MERRIFIELD
SUBJECT: SECY-01-0099 - RULEMAKING PLAN AND ADVANCE

NOTICE OF PROPOSED RULEMAKING: ENTOMBMENT
FOR POWER REACTORS
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Commiissioner Merrifield’s Comments on SECY-01-0099

| do not object to the staff's recommendation to publish the advance notice of proposed
rulemaking (ANPR) soliciting public comment on the entombment option for power reactors. My
support for publishing the ANPR in no way represents support for the entombment option. In
fact, | have some concerns with the entombment approach and the potential impact that
entombment could have on the communities surrounding facilities that choose that option. | am
approving the publication of the ANPR in order to solicit input and comments from the members
of the public that live in those communities so that the Commission can make an informed
decision on this issue in the future. However, to truly solicit comments from members of the
public on this issue there should be a much clearer discussion of the pros and cons of
entombment and the options presented. While the Federal Register notice highlights the
options, it does not provide enough information for a member of the public who has not
previously been involved in this issue to understand the pros and cons of entombment and
make informed comments. This is a complex issue and we should afford the public the
opportunity to fully understand the issue and to provide comments to the Commission.
Therefore, the staff should either revise the Federal Register notice to include a more
substantial plain language discussion of the issue and options or include in the Federal Register
notice a reference to another paper that provides a more in-depth plain language discussion. If
the additional paper option is chosen, the paper should be easily retrievable by a member of the
public (i.e. on the web) and should be available in a time frame which allows for public review
and comment during the comment period allowed for the notice.




