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From: Francis X. Cameron (FXC) |

To: PAB, LJC2, SXF, SFG, MSL, TJM, JCM, JCM1, MGM, RAM 2,...
Date: Monday, January 4, 1993 4:23 pm
Subject:

1

This is a reminder of the site cleanup workshops preparatory session that we !

will be holding on January 11 and 12, 1993 for NRC and EPA staff. We will be |

meeting in the Pennsylvania Room at the Holiday Inn in Bethesda, MD, 8120
Wisconsin Avenue, from 8:30 to 5:00pm. The facilitators from the Keystone
Center will be here to assist us in our efforts. The objectives of this
preparatory session are:

o to review the draft agenda for the workshops

oto " preview" the NRC presentations that will be made at the workshops

oto anticipate the types of questions that the various participants may raise
at the workshops and to discuss possible NRC responses to these questions
(note: although we will devote time to the discussion of what types of
comments to anticipate from the various interests represented, we will not be
developing this information through " role playing.")

o to identify any region-specific information that we should be aware of
in preparation for the workshops

o to familiarize NRC and EPA staff with workshop groundrules and
dynamics

o generally, to ensure that we are prepared to handle any of the
logistical, substantive or process issues that may arise in connection with
the workshops

I have enclosed a draft workshop agenda and a list of questions that we can
anticipate being raised at the workshops. I look forward to seeing you on
Monday. Call me at 301-504-1642 if you have any questions. Thanks for your
continued assistance on this project.

A final note for those planning to attend the Chicago workshop - the Keystone
Center is making all the hot .1 reservations for those who plan to stay at thei

| Park Hiatt - please let me Now asap if you're planning to go, so that we can
get word to keystone.

CC: CFA

Files: G:\ AGENDA.FXC, G:\ QUESTION.FXC

,

h m
9403230066 930602 gg
[hHE 64 PDR .-

_ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _



y

4

NRC SITE CLEANUP CRITERIA WORKSHOP
Draft Agenda

January 6, 1993

day l

9:00 Coffee

9:30 Welcome and Background

Enhanced Participatory Rulemaking and the Establishment of Site Cleanup
Criteria -- Chip Cameron, NRC

What is the Enhanced Participatory Rulemaking Process and why has*

NRC selected it?

Why does NRC want to develop cleanup criteria?+

9:50 Workshop Format -- Michael Lesnick, Barbara Stinson and Connie Lewis,
The Keystone Center

What are the goals and objectives?*

What is the agenda?*

What are the groundrules for conducting the workshop and what is the*

role of the facilitators?

10:00 Participant Introductions

Name, affiliation, and location+

Two important issues for discussion in the workshop+

10:45 Break

11:00 Brief Review of the Issues Paper and International Standards --
Don Cool, NRC

What are the issues?*

What decomissioning approaches are other countries using?*

11:30 Decommissioning Process and Case Studies -- Michael Weber, NRC

What is decomissioning?*

What practical lessons has NRC learned?*

12:00 Break
j

|

|

|
!

|

|
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12:15 Working Lunch Introductory Discussion ]

The Rulemaking Issues Paper identifies four possible fundamental I
*

objectives which could serve as the basis for a regulatory approach I

to site cleanup standards. In terms of the alternative regulatory i

approaches reflected in the four fundamental objectives, what are ;
the relative advantages and disadvantages of developing and using
generic site cleanup standards as opposed to using site-specific
approaches?

1:15 Cross-Cutting Issues Discussion - A discussion of the cross-cutting'
issues that can be used to compare and contrast the alternative
regulatory approaches for developing cleanup standards

! To what extent do the alternative regulatory approaches protect*

: human health and the environment?

What population (s) should be protected, in what locations,--

and over what timeframe? What are the relative merits of
each alternative regulatory approach?

What level (s) is sufficient to ensure protection of--

population (s)? What are the relative merits of each
alternative regulatory approach in terms of achieving this
level?

-- Should human standards be used to protect natural systems?

3:00 Public comment

3:15 Break

3:30 Cross-Cutting Issues Discussion (Continued)

How should cost and other practical considerations be considered in*

selecting a regulatory approach for the standards?

What are the cost and practical considerations that relate--

to each of the alternative regulatory approaches?

What weight should be given to these considerations in--

selecting a regulatory approach?

How do each of the alternative regulatory approaches affect- --

the types and distributions of costs and benefits?

If a cost-benefit approach is used, what costs and benefits--

should be considered? Should individual or population (or-

both) doses be considered? If costs are balanced against
; dose averted, what value should be used in evaluating the
'

ratio (e.g., $1000 per person-rem)?

2

|
|

,
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5:15 Public coment

5:30 Summary and Adjournment

Day 2

8:00 Coffee

8:30 Cross-Cutting Issues Discussion (Continued)

What technologies are necessary and available for use of each of the*

alternative regulatory approaches?

What capabilities would be needed to implement the standards--

(e.g., remediation, modelling, site characterization,
regulatory review, licensee demonstration, monitoring)?

Are they currently available? Are they expected and, if so,--

when?

To what extent do the technologies transfer the hazard to--

another medium or other populations? Is the net benefit
positive (e.g., producing a smaller volume of hazardous
waste to reduce a larger volume radioactive waste)?

10:00 Public comment

10:15 Break

10:30 Cross-Cutting Issues Discussion (Continued)

To what extent are the alternative regulatory approaches compatible*

with existing regulatory structures?

Do they need to be compatible? What are the advantages and--

disadvantages?

To what extent do the alternative regulatory approaches--

achieve long-term, regulatory stability?

Does each alternative regulatory approach promote regulatory--

compliance? Does each provide sufficient incentives for
timely and effective decomissioning?

How easily can the alternative regulatory approach be--

integrated with the existing nuclear regulatory framework?
other relevant federal and state legislation and
regulations?

12:00 Public Comment

3
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12:15 Break

l

12:30 Working Lunch - Cross-Cutting Issues Discussion (Continued) '

| What are the waste management implications of each alternative*

regulatory approach?

How do each of the alternative regulatory approaches relate--

to the quantity and types of wastes produced? Is sufficient
capacity available or expected to be available?

,

,

To what extent does each alternative regulatory approach--

merely transfer the risk to another population? ;

How should each alternative regulatory approach apply to '--

former waste disposals under 10 CFR 20.304 and 3027

To what extent does each alternative regulatory approach--

address other options for waste management, including
recycling and reuse?

2:15 Public Comment

2:30 Break

2:45 Other Key Issues (Remainder of issues not already covered)

Should the standards consider the effects of radon releases?--

If so, how should this be done?

-- Should criteria be established for protecting specific
pathways or resources (e.g., groundwater)?

Will there be cases where release for " unrestricted use" may--

not be feasible? How should these situations be addressed?

3:45 Public Comment

4:00 Summary of Workshop Issues

4:30 Adjourn'

~

4
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SITE CLEANUP WORKSHOPS-ANTICIPATED QUESTIONS TO NRC STAFF
l

o What is the relationship of the site cleanup rulemaking to the
BRC Policy /Isn't this an attempt to sneak through a BRC
Policy?

o What are the implications of the BRC provision in the National
Energy Policy Act for the site cleanup rulamaking?

How and when will the NRC address the issues of the disposalo
of waste and the recycle of radioactive material from site
cleanup efforts?

o How and when will the issue of state compatibility in the site
cleanup area be addressed?

o What is the EPA-NRC risk harmonization program and what are
the implications for the site cleanup rulemaking?

o How will the public be involved in efforts to establish the
compliance methodologies, models, environmental impact
statements, and other actions that are necessary supplements
to the rulemaking?

o Will the NRC develop a draft text of the proposed rule for
participant review? Will the draft proposed rule that is
submitted to the Commission for review be provided to workshop
participants?

o Why isn't the EPA developing these rules?

o In what way, if any, will these rules be applicable to DOE
sites?



NRC Radiological critoria Workshop
Preparatory Meeting Agenda

January 11, 1993
/

b'/.,
Welcome, Introduction, and Overview - Chip Cameron

IE Preparatory Meeting Goals and Agenda Review -
V Michael Lesnick and Barbara Stinson, The Keystone Center

If .
Overview of Key Workshop Components - Lesnick and Stinson

Review of Discussion of Overall Workshop Goals.

Y. Wo Asnop Schedule and General Design

Types, of Participants (including NRC, EPA, other.

agencies}

D. Role of The Keystone Center

E. Role of NRC, EPA and other agencies

F. Workshop Summaries

./ Participant Support and Interviews

Public Attendance and Comment

1 Hotel Logistics and Food Arrangements

IV. y Discussion of NRC and EPA participants' Roles - Lesnick
,

and Stinson
g.: j D s%, /P.hd~ey

(h(g*{/ - those attending as observers)
b. Role of NRC participants (those "s the table" and

,

f[A
#

'

r/ (. Role of EPA participants (those "at the table" and
those attending as observers)

V. Detailed, Item-by-Item Review and Discussion of Draft
Workshop Agenda - Lesnick, Stinson and presenters

A. Discussion of content, style, and tone of all
presentations

B. Critical analysis of issues to anticipato,
responses to issues, and agency staff likely to
respond for the interactive agenda items

VI. Discussion of Next Steps

A. Prior to Chicago meeting

B. During Chicago meeting<

C. Between meetings

D. At conclusion of all meetings

O.-
- - C

i
1

(
. .
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POLICY ISSUE
January 25, 1993 SECY-93-011

(InfOrmation)
f_qr : The Commissioners

| From: Francis X. Cameron
! Special Counsel for Public Liaison
I and Waste Management
| Office of General Counsel

Sub.iect: STATUS REPORT ON THE ENHANCED PARTICIPATORY RULEMAKING ON THE
RADIOLOGICAL CRITERIA FOR DECOMMISSIONING

Purcose: To inform the Commission of the status of the enhanced
participatory rulemaking to establish the radiological

| criteria for decommissioning

Summary: In its Staff Requirements Memorandum of October 28, 1992, the
| Commission approved the staff's recommendations in SECY-92-249
| for conducting an enhant, participatory rulemaking to

establish the radiological criteria for decommissioning. The'

basic approach outlined in SECY-92-249 was to conduct a series
of workshops to solicit the advice and recommendations of
affected interests on the fundamental approaches and issues
that must be addressed to establish the site cleanup criteria.
This paper describes the progress that the staff has made
towards implementing this approach, including the revision of
relevant documents such as the Rulemaking Issues Paper; the
preparation of background documents for workshop participants;
the activities of the facilitation team from the Keystone
Cer.ter; the NRC and Environmental Protection Agency (EPA)
staf f preparation for the workshops; the development of the
workstop agenda; the status of workshop participation; and the
schedule for the rulemaking.

Discussion: In the Staff Requirements Memorandum that approved the
enhanced participatory rulemaking, the Commission directed the
staff to revise the Federal Reaister Notice which would
announce the workshops and the Rulemaking Issues Paper which
would provide the framework for workshop discussions. The
revised documents were mailed to all potential workshop
participants and are provided for the Commission's information
at Enclosure A (federal Reaister Notice) and Enclosure B

fo
o

, W ! , c [9 u 7 (Rulemaking Issues Paper).
.

! 'l

Contact:
F.X. Cameron, 0GC NOTE: TO BE MADE PUBLICLY AVAILABLE

(6s 504-1642 'q IN 10 WORKING DAYS FROM THE
DATE OF THIS PAPERg

0 kQ)' Q() pnJ ,D. Cool, RES Q-c I492-3785

. -_ U
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0 The Commissioners -2- '

The Federal Reaiste* Notice was published on December 11,
1992, and among other things, announced the availability of
the Rulemaking Issues Paper upon request to the Commission.
Approximately 100 copies have been requested, in addition to
those sent to potential participants. The staff wil1 also
publish a Egderal Reaister Notice containing information about
individual workshops in advance of each workshop
(Enclosure C).

In addition to the Rulemaking Issues Paper, the Commission
directed the staff to prepare case studies of actual
decommissioning projects and a summary of international
activities in regard to site cleanup criteria. These
documents were intended to serve as background material .to
prepare the participants for the workshop discussions. These
documents are provided for the Commission's information at
Enclosure D (case studies) and Enclosure E (international
activities). They will be distributed to participants in
advance of the workshops and public attendees at each
workshop.

As noted in SECY-92-249, the NRC has procured the services of
The Keystone Center of Keystone, Colorado, to provide
facilitation services and other support for the enhanced
participatory rulemaking. The services of Keystone have been
obtained through an interagency agreement with the

,

Environmental Protection Agency and its facilitation
cor. tractor, Resolve. Two facilitators from The Keystone
Center will facilitate each of the workshops.

In preparation for the workshops the facilitators have met
with each Commissioner and the senior management of the
agency. They have also contacted invited participants to
discuss the workshop process and the substantive issues that
the participants believe are important for discussion at the
workshops. The facilitators also coordinated the development
of a workshop agenda that would provide for an effective and
productive discussion of the . issues in the Rulemaking Issues
Paper. The agenda is provided for the Commission's
information at Enclosure F.

In preparation for the workshops, the NRC and EPA staffs, with
assistance from the facilitators, completed a two-day
preparatory session on January 11 and 12,1992. All relevant
NRC offices were represented, as well as representatives from
each NRC Regional Office and the EPA staff that will
participate in the workshops. The EPA participants are from-

the EPA Office of Radiation and Indoor Air. They wil'l also
coordinate EPA participation in the enhanced rulemaking
process with other relevant EPA offices,.such as the Office of
Solid Waste and Emergency Response, and the EPA Regions.

__ _ _ _ . -__
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The Commissioners -3-

In addition to the general preparatory session, the key NRC
and EPA headquarters and regional staffs will meet the day
before each workshop at the workshop site to go over any final
details. The NRC and EPA staffs have also been meeting on a
regular basis to discuss and develop a coordinated approach on
the technical underpinnings in support of both the NRC
rulemaking and the EPA efforts to develop site cleanup <
criteria for Federal . facilities. These~ technical '

underpinnings include radiological survey techniques, site
characterization guidance, modelling guidance, and cost-
benefit analysis. EPA and NRC also are involving the
Department of Energy in these activities as part of a
coordinated Federal effort.

In addition to providing facilitation services for the-
workshops, the Keystone Center is also making all the
logistical arrangements for the workshops. This includes
arranging for specific workshop locations, securing hotel
accommodations, ensuring that participants have the necessary
materials and information for the workshops, arranging for
audiovisual equipment and other supplies, anJ administering
the travel funds for those individuals who moet the criteria
for funding. The first workshop will be held in Chicago,
Illinois, at the Park Hyatt Hotel, on January ?.7 and 28,1993.

Approximately 140 invitations to participate in the wor'Kshops
were extended to individuals and organizations representing
the broad spectrum of interests that might be affected by the
rulemaking. This spectrum of interests includes state, local,
and tribal governments; federal agencies; citizens ar.d
environmental groups; the nuclear industry; and professional
societies. Based on information from the facilitators, we !

expect between twenty and twenty-five participants at each |
workshop. Although the participant lists for most of the

'

workshops have not yet been finalized, the overall response
from potential participants has been positive. We have
included the participant list for the Chicago workshop at
Enclosure G. The participant list for the San Francisco
workshop will be provided to the Commission in advance of that
workshop, scheduled for February 23 and 24,1993. Participant
lists for the other workshops will be provided to the
Commission with the next status report, which will be j
submitted in the beginning of March, 1993.

At the conclusion of each workshop, the facilitators will
prepare and circulate a meeting summary to all participar.ts
for review. Transcripts of all workshops will be placed in
the NRC and EPA headquarters and regional Public Document
Rooms and will also be made available upon request.

The NRC staff will issue a summary of workshop comments at the
conclusion of the entire workshop process. This will also

,

_ _ _ - - _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . - _ _ _ _ _ _ _ . _ _ _ . - _ _ . _ _ _ _ _ _ - - - . - _ - - - - - _ _ - . _ _ _ . - _ _ , - - -
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include any written comments that were submitted on the
Rulemaking Issues Paper. The comment period ends on May 28,
1993.

The staff intends to issue a Notice of Intent to prepare a

Generic Environmental Impact Statement (GEIS) after the
workshops have concluded. The Notice of Intent will begin the
scoping process for the preparation of the GE13. The scoping
process will also include a public meeting to be held in
Washington D.C. in June 1993.

The staff anticipates submitting the draft proposed rule and
supporting documents, such as the draft GEIS, to the
Commission in April 1994. The final rule would be published
in the Federal Egpister in May 1995. Counting from the
completion of the last workshop in May 1993, the time period
to complete this rulemaking conforms to the Executive Director
for Operation's guidelines for completing rulemakings within
two years after initiation. The entire process for the
enhanced participatory rulemaking, including the workshops,
will extend beyond two years due to the enhancement of the
process provided by the workshops. The complete schedule for
the rulemaking is described in Enclosure H.

The next status report will be submitted to the Commission
following the second workshop, to be held in San Francisco,
California on February 23 and 24,1993. In the interim, we

will keep the Commission apprised of any significant

developments that may arise from the workshops.

Coordination: This paper has been coordinated with the Executive Director
for Operations.

rancis X. Cameron
Special Counsel for Public Liaison

and Waste Management
Office of the General Counsel

Enclosures:
DISTRIBUTION:

A. Federal Egg _i_5_ tar Notice, December 11, 1992 Commissioners
B. Rulemaking issues Paper OGC
C. Federal Reaister Notice, January 14, 1993 oCAA
D. Decommissioning case studies oIG
E. International experience OPA
F. Workshop Agenda OPP
G. Participants for the Chicago, Illinois work 5hGp REG. OFFICES
H. Rulemaking Schedule EDO

ACNW
i

j ASLBP
SECY

- __
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Proposed Rules rea-asta
Vol. 57, No. 239

Friday, December 11,1992

This sec%n of the FEDERAL REGISTER ACTION: Notice of workshops. Washington, DC 20555. Telephone;
contana notices e the put*c of the proposed 301-504-1642.
6ssuance of rues and reguiabons. The $UMMARY:The Nuclear Regulatory suetNTAnY wonum-
purpose of inese noecee 6s e give interested Commission (NRC)la preparing to
persons an oppcr: unity e part>cipate 6n the initiate an enhanced participatory Background
rule maWng pnot to the adortion of the fWl rulemaking on establishing the The NRC has the statutoryN radiological criteria for the responsibilit for protection of health

decommissioning of NRC. licensed and safety refated to the use of source,
facilit es. The Camission intends to

NUCLEAR REGULATORY byproduct, and special nuclear material
enhance the participauon of affected under the Atomic Energy Act. The NRCCOMMISSION
interests in the rulemaking by soliciting believes that one portion of this

10 CFR Chapter I cementary from these interests on the responsibility is to ensure the safe and
rulemaking issues before the staff timely decommissioning of nuclear

NRC Program for Elimination of develops the draft proposed rule. The facilities which it licenses and to
Requiremente Marginal to Safety; Commission plans to conduct a series of provide guidance to licensees on bow to
Public Workshop workshops to solicit commentary from plan for and prepare their sites for

affected interests on the fundamental
d***i"ioni"8' O",C' 1 " '' dActNcy: Nuclear Regulatory

aEhroaches and lasues that must beactivities have ceased licensees areCommission
"9" ' * * " " '' "ACTION: Notice of Rescheduling of adi l08 al c teria f s that their licenses may be terminated.i

Public Workshop. decommissioning. The workshops will This requires that the radioactivity in
SUMMARY: On November 24.1992, a be held in various locations throughout land, groundwater, buildings, and
notice was published (57 FR 55156) the United States beginnin8 n January * equipment resulting from the licensedi

announcing a public workshop on 1993 and will be open to the public. operation be reduced to levels that
January 26-27,1993 for the NRC DATES: The schedule for the workshops allow the property to be released for
Program for Elimination nf is as follows: unrestricted use. Ucensees must then
Requirements Marginal to Safety. This January 27 and 2a,1993-Chicago,IL demonstrate that all facilities have been
workshop is being reschedu'ed to February 23 and 24,1993-San properly decontaminated and that
expand tl ' scope and include other Francisco, CA radioactive material has been
aspects of the staff plans to improve the March 12 and 13.1991--Boston, MA transferred to authorized recipients.
efficiency of the regulatory process. A March 23 and 24,1993-Dallas. TX Confirmatory surveys are conducted by
notice providing further details will be April 13 and 14,1993-Philadelphia, NRC, where appropriate, to verify that
published in the near future. PA sites meet NRC radiological criteria for
DATES: The rescheduled dates of the ^Pril 29 and 30,1993-Atlante, CA decommissioning.
public workshop will be published in May 6 and 7,1993-Wa-hington, DC The types of nuclear fuel cycle
the near future. (National Workshop) facilities that will mquire

As discussed later in this notice, the decommissioning Include nuclearAcontssts: The location of the public w rkshop discussions will focus on the power plants; non. power (research andworkshop will be published in the near issues and approaches identified in a test) reactors; fuel fabrication plants,
' " "8 "" P

ha hum b'
flu ride r ucti nroR runmER MOHMATION CONTACT: the RC af 'I1 e m s w d eDr. Mora Dey, Office of Nuclear accept written comments on the [torage installati ns. In adtion there IRegulatory Research. U.S. Nuclear Rulemaking Issues Paper from the

Rg atory mmission, Washington- public, as well as from workshop licensees. Ababout 24 000 materials
are cunenti

ut one third of these are5, one (301) 492 3730. participants. Written comments should NRC licensees, while the remainder are
Dated at Rockville Maryland.this 4th day be submitted by May 28,1993. licensed by Agreement States acting

of Decemtwr 1992. ADoetSSES: Send written comments on under the authority of the Atomic '

For the Nuclear Regulatory Commission. the Rulemaking Issues Paper to: Energy Act, section 274. These licensen
'

Warren Minners. Socretary, U.S. Nuclear Regulatory include universities, medical |
Durctor. Dmsion o/ Sofety Issue Resolution. Commission, Washington, DC 20555. Institutions, radioactive source
Office c/ Nuclear Regulatory Rescorth. Attn: Docketing and Service Branch, manufacturors, and cornpanies that use
IFR Doc. 92-30127 Filed 12-10-92. 8 45 aml lland deliver comments to 11555 radioisotopos for industrial purpos,as.
a,us.2 cooc rw w Rockville Pike, Rock ville, Maryland About 50% of NRC's 7.500 materials

between 7;45 a.m. and 4:15 p.m. on Ucenseca use either sealed radioactive
Federal workdays. The Rulemaking sources or small amounts of short. lived

10 CFR Part 20 Issues Paper is available from Francis X. radioactive materials. Decommissioning
Cameron (See FOR FURTHER MORMATION of these facilities should be relativelyRadiological Criteria for

Decommissioning of NRC Ucensed 8imple because thm is usuaHy Me or
FOR FURTHER woRMATION CONTACT: no residual radioactive contamination.

,

Facilities; Workshopa
Francis X. Cameron, Special Counsel for Of the remaining 50%, a small number

Actacv: Nuclear Regulatory Public IJaison and Waste Management, (e.g. radioactive source manufacturers,
Commission. Office of the General Counsel, radiopharmaceutical producers, and
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' radioactive ore processors) conduct decommissioning of oudaar facilities on The normal process for conducting
operations that couh8 pmduce a site spocific basis as the need arises Commission rulemakings is NRC staff -

substantial radioactive contamination in considering existing criteria. Case and development of a draft proposed rule for
portions of the facility.nese facilities, activity-specific risk decisions will Commission review and approval,
like the fuel cycle facihties identified continue to be made as nocessary during publication of the proposed rule for
above, must be decontaminated before the pendency of this process. public comment, consideration of the
they can be safely released for
unrestricted use. The Enhanced Partici stor7

c mments by the NRC staff, and
P

Several hundred NRC and Agreement Ruiemagng
preparation of a draft final rule for
Commission approval. In the enhanced

State licenses are terminated each year. The Commission believes it is participatory rulemaking. not only will
The majority of these licensos involve desirable to provide for early and comments be solicited before the NRC

| limited operations, produce little or no comprehensive input from affected staff prepares a draft proposed rule, but
radioactive contamination, and do not interests on important public health and the mechanism for soliciting these early
present complex decommissioning safety issues, such as the development comments will also provide an4

problems or potential risks to public of radiolcgical criteria for opportunity for the effected interests
hulth or the environment from residual decommissioning. Accordingly,the and the NRC staff to discuss the issues
contamination. Ilowever, as the nudear Commission is initiating an enhanced with each other, rather than relying on
industry matures,it is expected that participatory rulamaking to establish the traditional one to-one written
more and more of the larger nuclear these critena. The objective of the correspondence with the NRC stsff.
iscilities that have been operating for a rulemaking is to enhance the After Commission review and approval
number of years will reach the end of participation of affected interests in the of the' draft proposed rule that is
their useful lives and be rulemaking by soliciting commentary developed using the workshop
decommissioned. Therefore, both the from these interests on the rulemaking commentary, the general process of
number and complexity of facilities that issues before the NRC staff develops the issuing the proposed rule for public
will rvquire decommissioning is draft proposed rule.The NRC staff will comment, NRC staff evaluation of
expected to increase. consider this commentary in the comments, and preparation of a draft

ne Commission believes that there is development of the draft proposed rule, final rule for Commission approval, will
a need to incorporate into its regulations as well as document how these occur.
radic, logical enteria for termination of comments were considered in arriving
licenses and release ofland and at a regulatory approach. The Participants
structures for unt-:t:leted use. no Commission telieves that this will be an in order to have a managaable
intent of this action would te to provide effective method for illuminating the discussion among the workshop
a clear and consistent regulatory basis decisionmaking process on complex and participants, the number of participants
for determining the extent to which controverstal public health and safety in each workshop must be limited.
lands and strur1ures must be issues. This approcch will ensure that Basad on discussions with experts on

i dacontaminated before a site can be the important issues have been workshop facilitation, the NRC staff
dacommissioned. De Commbsion identified, will assist in identifying believes that the optimum size of the
believes that inclusion of criteria in the potential information gaps or workshop group is fifteen to twenty
regulations would result in more implemer,tation problems: and will participants Due to differing levels of
efficient and consistent licensing facilitate the development of potential interest in each region, the actual
actiens related to the numerous and solutions to address the concems that number of participants in any one
frequently cor: plex site affected interests may have in regard to workshop, as well as the number of
dwa.. 'arnination and decommissioning the rulemaking. participants that represent a particular
activitica anticipated in the future. A ne early involvement of affected interest in any one workshop, may vary,

j rulemaking effort would also provide an interests in the development of the draft invitations to attend the workshops will
! opportunity to reass,,ss the basis for the proposed rule will be accomplished be extended by the NRC staff using
! residual contamination levels contained through a series of workshops. A several selection criteria. First, to ensure

| in existing guidance in light of changes workshop format was selected because that the Commission has the benefit of
in basic radiation protection standards it will provide representatives of the the spectrum of viewpoints on the,

and demmmissioning experienm affected interests with an opportunity to issues, the NRC staff is attempting to
obtained during the past 15 years. discuss the rulemaking issues with one achieve the participation of the full

The new cnteria would apply to the another and to question one another range ofinterests that may be affected
i decommissioning of power reactors, about their respective positions and by the rulemaking The NRC staff has
j non-power rsactors, fuel reprocessing concems. Although the workshops are identified several general interests that

plants, fuel fabrication plants, uranium intended to foster a clearer will be used to select specific workshop
hexafluoride production plants, understanding of the positions and participants --state govemments, local
independent spent fuel storage concerns of the effected interests, as govemments, tribal governments,
installations, and materials hcensas, well as to identify areas of agreement Federal agencies, citir. ens groups.
The criteria would apply to nuclear and disagreement,it is not the intent of nuclear utilities, fuel cycle facilities,
facilities that operate through their the workshop promss to attempt to and non fuel cycle facilities. In addition
normal lifetime, as well as to those that develop a consensus agreement on the to these interests, the staff also plans to
may be shut down prematurely. The rulemaking lasues. In addition to the invite representatives from the
proposed criteria would not apply to commentary from the workshop contracting industry that performs
uranium (other than sourm materiall participants, the workshops will be decommissioning work and
minns and mill tailings, high. level waste open to the public and the public will representatives from professional
repositones, or low level waste disposal be provided with the opportunity to societies, such as the itselth Physics
facilities. comment on the rulemaking lasues and Society and the American Nuclear

Until the new criteria are in place, the the workshop discussions at disaeta Society, The NRC anticipates that most
Comrniasloa intends to proceed with the intervals during the workshops. of the participants will be

1
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representatives of organizadons. * Local governments. The NRC staff staff has contacted several of the
flowever, it is also possible that there has contacted the National Association companies that perform
may be e few participants who, because of Counties and the county associations decommissioning work in regard to
of their expertise and influence, will in each state to identify potentiallocal workshop participation.
participate without any organiutional government participants. . Federal agencies. The NRC staff has
affiliation. Tnbal governments. The NRC staff contacted several Federal agencies about

The second selection cnterion is the has contacted three national,tnbal partidpede in 6e workshops. The
ability of the participant to organizatione-Nadve Amencans for a Environmental Protection Agency
knowledgeably discuss the full range of Clean Environment, the National (EPM he d hs Wu and
rulemaking issues. The NRC staff wishes Congress of American Indians, and the responsibilities, will not only
to ensure that the workshops will elicit Council of Energy Resource Tribes-in
informed discussions of options and regard to the participation of tnbal {articipate in the workshops, but alsoas been consulted by the NRC staff on

Cove ts in the on ork hops,approaches. and the rationale for those the development of the Rulemaking
opuons and approaches, rather than S*uP -.

,

Issues Paper and will be consuled inco ac s er Pasimple statements of opinion.The NRC
n re th r gens the evaluation of the workshop

staff s identification of potentia
.parucipants has been based on an

intemst in Participating in the nadonal comments. EPA has been very
.

The grou s contacted su portive of the Commission's
evaluation of such factors as the extent the Sierra Cfub, the Natural en anced participatory n.lemaking andinof a potential participant experience Resources Defense Council, the Nuclear has already provided the NRC staff with
wth a brood range of radiation

Information Resource Servim. Public assistance on this effort. LPA will be
protection issues and types of nuclear Citizen, U.S. Public Interest Research fully involved in the workshops and in
facihties, speafic expenence with the Group, the League of Women Voters, the providing comments to the NRC staff ondecommissionmg issue, and the extent National Aububon Societ ,the Union of the rulemaking issues It is anticipated

Concerned Scientists, an Physicians that the EPA will also IMer use the
c en at Par c P ion on P e us

. for Social Responsibihty, workshop commentary in the
Commission regulatory or licensing In regard to local and regional citizens development of its regulatory approach
acuens, groups, the NRC staff has had extensive for decommissioning. The Commission

The third criterion emphasizes discussions with the NRC regional believes that this consOstive approach
participation from organizations within personnel, state radiation protection with EPA will be an eff. dent way to
the region encompassed by the control officials, and others, on utilize Federal resources in developing
workshop. As much as practicable, potential atizen group participation at an effective and consistent federal
those organizations that pnmanly the regional level. Based on these approach to decommissioning
operate within the region, as opposed t discussions, the NRC staff has contacted standards.

i u ns,

b a number of citizens groups about their The NRC staff has also had severalIl$a e n yi p tentialinterest in the enhanced discupions with the Department ofparticipating in the corresponding
I"Nucl ar u 1 t b Nuclear

P' >" Energy (DOE) about the enhancedregional workshops. Organizations with
Participatory rulemekin,I process ands

a national standing will be part of the hianagement and Resources Council I * "" " *P#*""" I* ' P" national" workshop to be held in (NUhtARC) will coordinate the w rishops. DOE has indicated aWashington, DC. participation of utihties in the preliminary interest in pdicipating inWhervur possible, the NRC staff work she,
plans to errange the participation of . Fuel cycle facilities.The United th* "*N ""I .w rkshop Although the

a decomm.ssion ng
Commission,ll generally not be directlyindividual oryanizations in the States Council on Energy Awareness standards wi

,

workshops through national (USCEA) and the Fuel Cycle Facilities applicable to DOE facihties, DOEorganizations such as the Organization Forum will coordinate the participation Possesses substantial expertise in the
of Agreement States, and the Conference of fuel cycle companies in the decommissioning area that will be aof Radiation Control Program Directors w orkshops. use,ful source of informatan in the(CRCPD). There will also be some . Non fuel cycle facilities. The NRC nauonal workshop. It shot.ld be notedflexibihty to later include organizations staff has contacted a number of
w he were not crisinally ideriufied in organizations in this category about that under the Formerly Utihred Site

Remedial Action Progrsrq (FUSRAPI,the staff survey of potential participants. potential participation in the and in some other circums'ances, DOE
in order to provide the public with workshops, including regional may take title to a licenw s or former

,

'

infonnation on the types of radioisotope users groups. The USCEA hcensee s site for cleanup and long termorganizations that may eventually Committee on Radionuclides and care, including monitoring 'Its NRC ;participate in the workshops, the Radiophanneceuticals assisted in
Commission has provided the following coordmating the participation of the rulemak.ing initiative w,the new

staff has also discussed t

ah several othersummary: members of these and other non fuel Federal agencies and interagencystate governments. The cycle entities in the workshops. coordinating committees. The NRC staff
e

Organization of Agreement States and Participants will be drawn from
the CRCPD are willing to coordinate the radiophanneceutical manufacturem, anticipates that Federal agency

participation of individual states in the biomedical rvsearch radionuchde Participation will occur in the national
,

regional workshops. The NRC staff has manufacturers, the medical profession, w rishop,
also notified the National Goven "a sealed source manufacturers, and the * Professional societies. The NRC

|
university research community. staff has contacted the Health PhysicsAssociation, the Western Goverr' ,

Assoaation, the National Conference of a Decommissioning contractors. In Society, the American Nuclear Society, |
State trgislatures, and the National order to ensure that information on and other professional societies in 1

Associauon of Attorneys General of the decommissioning costs and methods are regard to their potentialinterest in )
upcoming workshops, presented in the workshops, the NRC participating in the national workshop. J

l
l

|
1

.
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Workshop tocation, Schedule, and question each other about their These secondary luues include da Ome i

respective viewpoints, and assist in frame for door calculation, the .. |Format .

The Commlulon intends to conduct kwptng the discussion movig at a pace individuals or groups to be protected, |

that will allow ad major luue areas to the use of separate criteria for specific
the workshops on a regional basis. be addressed. exposure pathways such as |

,

Although, there will be one nadonal groundwater, the tmatment of redon. |workshop in Washington, DC, for Rulemaking Iseues Paper
'

organizauons with a national focus, the The NRC staff has prepared a rial 'rest of the workshops will be held at Rulemaking issues Paper to be used as The Rulemaking tuues Paper will be
various locadons throughout the United a focal point for the workshop pmvided to each potendal workshop |
States.The national workshop is not discussions. This paper, which will be parucipant. Additionalcopies willbe i

intended to be a summary of the other distributed to participants in advance of available to members of the public in
|

'

workshops, and the NRC staff does not the workshop, sets forth in neutral terms attendance at the workshop. Copies will
Intend to give any greater weight to the issues that must be addressed in the also be available from the NRC staff |

,

jj commenns made during that workshop rulemaking, as well u background contact idenufied above. In addition to !
' than to any other work o.no information on the nature and extent of the comments on the Rulemaking issues

regional framework will al ow the the problem to be addressed. In framing Paper provided to the workshops, the
Commission to hear from as man the issues and approaches discussed in Commluton la also receptive to the,

knowledgeable organizations at elocal the Rulemaking issues Paper, the NRC tubmittal of written comments on thei

level as possible. These local staff has attempted to anticipate the rulemaking luues, as noted under the
organizations will bring a unique variety of views that exist on these headin8 "oATts"*perspective to the discussion of the approaches and issues. %e paper will |

Deted at Rockvule, MD, this 2nd day of! rulemaking issues, and the regional provide assistance to the participants as December, m2.workshops will also give the NRC an they prepare for the workshops, suggest
, opportunity to interact with the workshop agenda, and establish the For the Nuclaar Regulatory Commission.

I organir.auons with which it has not level of technical discussion that can be Samuel J. Odik,
previously had the opportunity to do so. expected at the workshops.The Secretary of the Cemmission.

The existing NRC regional framework workshop discussions are intended to IFR Doc. 92-29710 Filed 12-10-92,8.45 aml
was used to select the workshop be used by the staff in developing the sumo coos nee-ebu
locations, with slight adjustments enade draft proposed rule. Prior to the ~

to accommodate areas with a heightened workshops, no staff positions will be l
interest in decommissioning activities. taken on the rule'naking approaches and 10 CFR Port 54
as well as to maximiza parucipation in issues identified in the Rulemaking
the workshops. Notification of the Issues Paper. As noted earlier, to the Standard Design Certifkation

,

specific meeting locations in each of the extent the Rulemaking issues Paper falls Rulemaking Procedures; Notice of
>

cities that have been selected as a to identify a pertinent issue, this may be Avellability ;

workshop site will be announced corrected at the workshop sessions, . Am Nucjear Regulatory l

i

through publication in the Federal The discussion of lasues is divided Commlulon.Register and letters to individual into two parts. First are two primary ACDON: Nouco of availability.parucipants, issues dealing with: (1) The objecuves
To assure that each workshop for developing radiolod.al af teria: and $UWMAM:The Nuclear Regulatory

addresses the issues in a consistent' (2) applicadon of p:acticality Commission (NRC) is making available
rnanner, the workshops will have a considerations. Tne objectives to the Public a paper, SECY 92-381
common pre-defined scope and agenda constitute thr, fundamental op roach to '* 99 are thec,g[10focused on the Rulemaking luues Paper the establishraat of the radio ical n, ,} )discussed below. However, the citeria, and the NRC staff has i entiBed
workshop format will be sufficiently four distinct poulbilitise including: (1) whichgrovides fina1 recommendadamto the mmisalon on design
flexible to allow for the introducuon of Risk Limits, which is the establishment cerufication rulemaking procedures for
any addfuonalissues that the of limiting values about which the risks the initial design certificadon
participants may want to raise. At each to the public are deemed unacceptable, '"I'* D '8workshop, the NRC staff will begin each but allows for criteria to be set below

ADOAtssts: Requests for copies of SECYdiscuulon period with a brief overview the limit using practicality
of the rulemaking issues to be discussed considerations; (2) Risk Goals, where a 92-381 should be sent to Geary S.

and the remainder of the workshop will goalis selected and practicahty Mizuno, Office of the General Counsel.

be devoted to a discussion of the issues considerations are used to establish U.S. Nuclear Regulatory Comminion,

by the parucipants. W workshop alteria as close to the goal as pracucal; Washington, DC 20555. Copies of cECY

commentary will be transcribed and (3) Best Effort, where the technology for 92-381 may be examined, along with
made available to participants and to decontamination considered to be the comments received on the draft OCC

the public. best available is applied; and (4) Return Paper (SECY-92-170), and the
Personnel from The Keystone Center, to Preexisung Background, where the transcript of a July 20,1992 workshop

a nonprout organization located in decontaminadon would continue until on design certification procedures, at
the NRC Public Document Room at 2120 iKeystone Colorado, will serve as the radiological conditions were the

neutral fadlitators for each workshop. same as axisted prior to the licensed L Street. NW. (lower Level),

The facilitators will chair the workshop setivider Washington. DC between the hours of

sessions and ensure the participants are Following the primary issues are 7:45 a.m. and 5:15 p.m. on Federal

given an opportunity to express their several secondary issues that are related workdays. ,

viewpoints, aulst participants in to the discussions of the primary issues, FG FURTNEM NFOMsAADON CONTACT: ;

articulating their interats, ensure that but which the NRC staff believe warrant Geary S. Mizuno, Office of the General
participants are given the opportunity to separate presentations and discussions. Counsel, U.S. Nuclear Regulatory
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SUMMARY
-'

The Commission proposes to revise 10 CfM Part 20 to include radiological

criteria for termination of licenses and release of land and structures for
unrestricted use. It is the Commission's intent that the criteria developed in
this rulemaking would apply to almost all licensed facilities and sites.2
However, it would not apply to sites already covered by a Commission approved
decommissioning plan. An estimate of the numbers and types of facilities
expected to be covered by this rulemaking is provided in the BACKGROUND
section of this paper. A discussion of how the Commission proposes to
implement the criteria can be found in the section entitled PROPOSE 0

COMMISSION ACTIONS. There may be a small number of sites where cleanup to
criteria for unrestricted release developed in this rulemaking may not be

practical, The approach to handling such cases is an issue for discussion.

The purpose of this issues paper is to describe the background and issues that
| would be associated with a rulemaking to establish radiological criteria for

decommissioning, and to focus discussions in a series'of public workshops on
rulemaking issues. The format for each issue is arranged by first. describing
the general issue to be considered, then providing a background discussion of
the issue with potentially useful information for the workshop discussions. A
list of sub-issues is also provided.

The description of issues is divided into two parts. First are two primary

issues dealing with: 1) the objectives for developing radiological criteria;
and 2) the application of practicality considerations. The objectives
constitute the fundamental approach to the establishment of the radiological
criteria, and the NRC staff has identified four distinct alternatives
including: 1) Risk Limits, where a limiting value is selected and criteria are

* The criteria would not apply to the disposition of uranium mill
tailings, low-level waste disposal facilities, or high level waste
repositories since these have already been addressed in separate regulatory
actions. They would apply, however, to uranium mills and ancillary facilities
that support radioactive waste disposal (e.g., surface facilities for the high
level waste repository).

2
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established below the limit using practicality considerations; 2) Risk Goals,#

where a goal is selected and practicality considerations are used to establish
criteria as close to the goal as possible; 3) Best Effort, where the
technology for decontamination considered to be the best available is applied;
and 4) Return to Preexisting Background, where the decontamination would
continue until the radiological conditions were the same as existed prior to

the licensed activities.

Following the primary issues are several secondary issues that are related to
the primary discussions, but which were believed to warrant separate
presentations and discussions. These include additional considerations such
as the time frame for dose calculation, the individuals or groups to be
protected, the use of separate criteria for specific exposure pathways such as
groundwater, the treatment of radon, and the treatment of previously buried
materials.

BACKGROUND

The Nuclear Regulatory Commission (NRC) has the statutory responsibility for
protection of health and safety related to the use of source, byproduct, and
special nuclear material under the Atomic Energy Act. The NRC balieves that
one portion of this responsibility is to assure safe and timely
decommissioning of nuclear facilities which it licenses, and to provide
guidance to licensees on how to plan for and prepare their sites for
decommissioning. Decommissioning, as defined by the NRC, means to remove

nuclear facilities safely from service and to reduce residual radioactivity to
a level that permits release of the property for unrestricted use and
termination of the license.'

Once licensed activities have ceased, licensees are required to decommission
j

their facilities so that their licenses can be terminated. This requires that

radioactivity in land, groundwater, surface water, buildings, and equipment

' A glossary of other terms generally used by the NRC can be found in'

Appendix A.

3
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resulting from the licensed operation be reduced to levels that allow the e

property to be released for unrestricted use. Licensees must then demonstrate

that all facilities have been properly decontaminated and that, except for any
residual radiological contamination found to be acceptable to remain at the
site, radioactive material has been transferred to authorized recipients.
Confirmatory surveys are conducted by NRC, where appropriate, to verify that
sites meet NRC radiological criteria for decommissioning.

There are currently about 24,000 licensees in the United States. About one
third of these are NRC licensees, while the remainder are licensed by
Agreement States through an agreement entered into under the Atomic Energy
Act, Section 274. These licensees include universities, medical institutions,

'

radioactive source manufacturers, and companies that use radioisotopes for
industrial purposes. About 50% of NRC's 7,500 materials licensees use either
sealed radioactive sources or small amounts of short-lived radioactive
materials. Decommissioning of these facilities should be relatively simple
since there is usually little or no residual radioactive contamination to be
cleaned up and disposed of. Of the remaining 50%, a small number (e.g.
radioactive source manufacturers, radiopharmaceutical producers, and
radioactive are processors) conduct operations which could produce substantial
radioactive contamination in portions of the facility. The population of
nuclear fuel cycle facilities which will require decommissioning includes 112
nuclear power plants (at 75 sites); 74 non-power (research and test) reactors;
14 fuel fabrication plants, 2 uranium hexafluoride production plants, 49
uranium mill facilities, and 9 independent spent fuel storage installations.
These facilities will have to be decontaminated to acceptable levels before
they can be safely released for unrestricted use.

The facilities listed in the NRC's Site Decommissioning Management Plan
(SDMP), discussed later in this issues paper, provide an illustration of how a
facility or equipment might become contaminated through the use of radioactive
material in forms which are not encapsulated to prevent the spread or-

dispersal of material. Sealed sources, including items such as check sources,
do not pose a contamination problem unless the encapsulation is broken. When
radioactive material in unsealed forms is used, such as in the nuclear fuel

4
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fabrication industry, in production of radiopharmaceutical medicines, or in*
,

research the equipment used to process and handle the material becomes
contaminated by the small quantities of material that adhere to surfaces of
valves, piping, etc. If material is spilled, then the area of the spill
becomes contaminated.

Essentially everything which comes in contact with the radioactive material
must be considered as contaminated and checked for the presence of residual o ,

radioactive material. Thus areas surrounding facilities could become

contaminated by the movement of materials, equipment, and people into and out
of the areas containing the radioactive material. NRC requires that
contamination control procedures be used to minimize or prevent the movement
of radioactive materials into other areas. Nevertheless, some areas may

become contaminated over the course of time due to breakdowns in the control
procedures. Contamination may also be spread by the movement of water or
other fluids containing the radioactive materials through or along piping,
equipment, walls, floors, sumps, drains, etc. In come cases, this has

resulted in significant quantities of radioactive material in the ground under
or around buildings and facilities.

In addition to contamination, some licensed operations can produce radioactive

materials through the process of activation. Examples of such operations are

nuclear reactors. These activated materials can also lead to the need to
decontaminate or dispose of the radioactivity during decommissioning.

Several hundred NRC and Agreement State licenses are terminated each year.

The majority of these licenses involve limited operations, produce little or
no radioactive contamination, and do not present complex deammissioning

problems or potential risks to public health or the environment from residual
contamination. However, as the nuclear industry matures, it is expected that
more and more of the larger nuclear facilities which have been operating for a
number of years will reach the end of their useful lives and have to be
decommissioned. Thus both the number and complexity of facilities that will j

'

l require decommissioning is expected to increase. !

,
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The NRC has a program underway to effect timely decommissioning of about 40

problem sites which either have not been decommissioned properly or have been
engaged in the decommissioning process for an extended time. The Commission
has established a Site Decommissioning Management Plan (SDMP) for effecting

timely decommissioning of these problem facilities. Sites being handled under
the SDMP vary in degree of radiologic hazard, cleanup complexity, and cost.
Some sites comprise tens of acres that require assessment for radiological
contamination, whereas other sites have contamination known to be limited to
individual buildings or discrete piles of tailings or contaminated soil.
Many sites involve active licenses, but some sites involve formerly licensed
sites, or sites where the responsible party is unable or unwilling to perform -

cleanup. These sites also vary in degree of completion of decommissioning.
At some sites, little or no decontamination work has been done, whereas at
other sites, decommissioning plans have been submitted or license termination
is in the offing.

The effort to have these SDMP sites cleaned up and decommissioned has been

hampered in part because licensees view the absence of definitive
decontamination criteria as an incentive to defer decommissioning pending
issuance of formal NRC requirements. The General Accounting Office (GA0),
which has been critical of the Commission's inability to effect timely
decommissioning of these sites, has recommended that NRC enhance its
decommissioning efforts by reconsidering its radiological criteria for
decommissioning'.

Until new criteria are in place, the Commission intends to proceed with
decommissioning nuclear facilities on a site-specific basis as the need arises
considering existing criteria coupled with the concept that residual
radioactivity be as low as is reasonably achievable (ALARA). Case and

activity-specific decisions concerning decommissioning of sites will continue
to be made as necessary during the pendency of this process. Since the SDMP

sites could pose unnecessary environmental and public risk or financial burden

GA0 Report to Congress, "NRC's Decommissioning Procedures and Criteria'

Need to Be Strengthened", GA0/RCED-89-119, May 1989

6
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if they are not cleaned up and decommissioned in a timely manner, the
Commission's effort to effect timely decommissioning of thase sites is
proceeding in parallel with this proposed rulemaking action. The NRC
published an Action Plan to ensure timely remediation of sites listed in the
SDMP in the Federal Reaister.' It should be noted that as a matter of
current policy the NRC does not plan to require additional cleanup of sites in
response to criteria established in this rulemaking, provided that the
licensee or responsible party cleaned up the site, or was in the process of
cleaning up the site in full accordance with an NRC-approved decommissioning
plan at the time of promulgation.

Internationally, most efforts have been focussed upon derivation of criteria
for waste and recycle, using guidance published by the International Atomic
Energy Agency. Decommisrioning criteria have generally been established on a
case specific basis, and the hKC staff is not aware of other international
efforts similar to this rulemakirg to define radiological criteria for

'decommissioning.

NEED FOR RULEMAKING

The Commission believes that there is a need to incorporate into its
regulations radiological criteria for termination of licenses and release of
land and structures for unrestricted use. The intent of such an action would
be to provide a clear and consistent regulatory basis for determining the
extent to which lands and structures must be decontaminated before a site can
be decommissioned. The Commission believes that inclusion of criteria in the
regulations would result in more efficient and consistent licensing actions
related to the numerous and frequently complex site decontamination and

decommissioning activities anticipated in the future. In addition, a

rulemaking effort would also provide an opportunity to reassess the basis for
the residual contamination levels contained in existing guidance in light of

'57 FR 13389, April 16,1992.

7
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changes in basic radiation protection standards' and decommissioning ,

experience obtained during the past 15 years.

Current regulations do not explicitly address radiological criteria for
decomissioning.' Pending NRC rulemaking on generic radiological criteria
for decommissioning, the NRC continues to use its current criteria and
practices.' The NRC could continue to decommission on a site-specific basis
using existing guidance. However, the Commission believes that codifying
radiological criteria for decommissioning in the regulations would: (1)

result in more efficient use of NRC and licensee resources; (2) lead to more
consistent and uniform application across all types of licenses; (3) provide a
more stable basis for decommissioning planning; and (4) eliminate protracted

delays in decommissioning which results as licensees wait for generic
regulatory criteria before proceeding with decommissioning of their
facilities.

The criteria would apply to the decommissioning of all types of NRC licensed
facilities, including materials licensees, power reactors, non-power reactors,
fuel reprocessing plants, fuel fabrication plants, uranium hexafluoride

* As codified in the May 21, 1991 revision of 10 CFR Part 20 [56 FR
23360)

* In June 1988 the Commission published a final rule on General
Requirements for Decommissioning Nuclear Facilities (53 FR 24018, 27 June
1988). However, this rule did not specifically address radiological criteria
for decommissioned sites.

Regulatory guidance, criteria, and practices include the following'

with emphasis on contamination levels that are ALARA: " Disposal or On-site
Storage of Thorium or Uranium from Past Operations" Branch Technical Position,
October 23,1981, 46 FR 52061; " Termination of Byproduct, Source, and Special
Nuclear Materials Licenses", Policy and Guidance Directive FC 83-23, November
4, 1983; Termination of Operating Licenses for Nuclear Reactors" Regulatory
Guide 1.86, June 1974 ; letter to Stanford University from James R. Miller,
Chief, Standardization and Special Projects Branch, Division of Licensing,
Office of Nuclear Reactor Regulation, NRC, Docket No. 50-141, April 21,1982;
" National Primary Drinking Water Standards," 40 CFR 141; " Radiation Dose
Guidelines for Protection Against Transuranium Elements Present in the
Environment as a Result of Unplanned Contamination," 42 FR 60956, November 30,
1977. Guidance is specified in terms of acceptable levels of residual
contamination at decommissioned sites.

8
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production plants, and independent spent fuel storage installations.' They
would apply to nuclear facilities that operate through their normal lifetime,
as well as to those that may be shut down prematurely. There may be a small
number of sites where cleanup to criteria for unrestricted release developed
in this rulemaking may not be practical. The approach to handling such cases

is an issue for discussion.

On July 3,1990, the Commission published a Below Regulatory Concern (BRC)
Policy Statement in the Federal Reaister. The BRC Policy was intended to
guide a broad range of Commission actions, including exemptions from
Commission regulations, as well as the development of generic health and
safety standards such as those involved in this rulemaking. Subsequent to

the publication of the BRC Policy, the Commission placed an indefinite
moratorium on the implementation of the BRC Policy because of the broad public
concern expressed over the new Policy.' After the Commission placed the
indefinite moratorium on the implementation of the BRC Policy, it decided to
initiate this rulemaking to address the critical need for generic site cleanup
and decommissioning standards for NRC-licensed facilities. The Commission
determined that it should proceed with a fresh approach to the development of
these standards that is independent of the now defunct BRC Policy.

* The criteria would not apply to the disposition of uranium mill
tailings, low-level waste disposal facilities, or high level waste
repositories since these have already been addressed in separate regulatory
actions. They would apply, however, to uranium mills and ancillary facilities
that support radioactive waste disposal (e.g., surface facilities for the high
level waste repository).

Section 2901 of the recently enacted National Energy Policy Act of'

1992 (H.R. 776) revoked the Commission's July, 1990, BRC Policy Statement.
Section 2901 also revoked the Commission's policy statement of August 29, 1986
that established criteria to guide Commission exemption decisions on specific
low-level radioactive waste streams. This latter policy was developed in
order to comply with Section 10 of the low-level Radioactive Waste Policy
Amendments Act of 1985. The Commission will be issuing a formal withdrawal of
these two policy statements in the Federal ReaisteI in January,1993.>

9
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Concurrent with the NRC rulemaking on site cleanup standards, the ),

Environmental Protection Agency (EPA) is proceeding to develop standards and
,

| guidance for Federal agencies in the area of radiation protection, including l

standards for the cleanup of contaminated sites. The NRC and EPA plan to |.

'

coordinate their efforts in this area in order to ensure that effective and
consistent site cleanup standards are established, while minimizing

'

,

duplication of effort. Accordingly, the EPA will not only be an important
participant in the NRC rulemaking workshops but the NRC also plans to consult
extensively with EPA throughout the rulemaking process. It is anticipated ,

that the information gathered during the workshops on the NRC standards will'

.
also be relevant and useful to the EPA efforts in the area of site cleanup

! standards. The NRC will also participate in EPA efforts in this area, such
as the activities of the EPA Interagency Working Group on Radiation
Protection. The objective of the NRC and EPA cooperative efforts is to
attempt to reach an agreement that the NRC standards established in the
enhanced participatory rulemaking are sufficient to provide adequate
protection to the public health and safety for NRC-licensed sites. The EPA
efforts could then focus on the site clean-up standards for non-NRC licensed
sites, such as DOE and D0D facilities. This is consistent with the principles
and procedures set forth in a recent Memorandum of Understanding between the
NRC and EPA to guide each agency's actions in areas of mutual regulatory
Concern.*

PROPOSED COMMISSION ACTIONS

The normal pattern for NRC rulemaking is the development of a proposed rule by
the NRC staff for Commission consideration, publication of the proposed rule
for public comment, consideration of the comments by the NRC staff, and
preparation of a final rule, as appropriate, for Commission approval. As
directed and approved by the Commission, the NRC staff plans to enhance

" 8' Federal Reaister, Vol. 57, 54127, November 16, 1992, " Memorandum of
Understanding Between the Nuclear Regulatory Commission and the Environmental
Protection Agency"

10
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participation in this process through a series of workshops for interested'

parties. The workshops are planned to elicit informed discussions of options
and approaches, and the rationale for options and approaches. While these
workshops are not designed to seek " consensus" in the sense that.there is
agreement (or at least a lack of disagreement) on the issues, the workshops
are to be conducted at a very early stage of rulemaking to enhance

participation of interested parties and the public with the following
objectives: a) to ensure that the relevant issues have been identified; b)

to exchange information on these issues; and c) to identify underlying
concerns and areas of disagreement, and, where possible, approaches for

resolution. It is the Commission's hope that the interactions that will take
place among the participants in the workshop environment will foster a clearer
understanding of the positions and cs1cerns of the participants.

The proposed rulemaking activities, if pursued, are expected to result in
publication of a proposed rule and a draft Generic Environmental Impact

Statement (GEIS). It is the Commission's intent that the criteria developed
in this rulemaking would apply to almost all licensed facilities and sites."
However, it would not apply to sites already covered by a Commission approved
decommissioning plan. An estimate of the numbers and types of facilities

expected to be covered by this rulemaking can be found in the Eg KGROVND
section of this paper.

The Commission intends to publish a Notice of Intent to prepare a GEIS for
this rulemaking effort. Separate meetings will be held with interested
Federal, state, and local agencies and organizations to discuss the scope of

the GEIS. However, information, comments, and suggestions from the discussion
of the issues in this paper would be taken into account by the NRC in
preparing the GEIS. In addition, one or more Regulatory Guides would be

" The criteria would not apply to the disposition of uranium mill-
tailings, low-level waste disposal facilities, or high level waste
repositories since these have already been addressed in separate regulatory
actions. They would apply, however, to uranium mills and ancillary facilities
that support radioactive waste disposal (e.g., surface facilities for the high
level waste repository).

11
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published to provide licensees with guidance on how licensees could ,

demonstrate compliance with the regulation.

The Comission's plan for implementing the rule is described below. The
Commission would issue supporting documents concurrent with the rule which

provide guidance on implementation of the residual contamination criteria in
the rule. These documents would include a " Guidance flanual for Conducting

Radiological Surveys in Support of License Termination" (NUREG/CR-5849) and a
Technical Basis Document, " Residual Radioactive Contamination from

Decommissioning: Technical Basis for Translating Contamination Levels to
Annual TEDE" (NUREG/CR-5512). The Guidance Manual for Conducting Radiological

Surveys is intended to provide licensees with specific guidance on planning,
conducting, and documenting site surveys which could be used to demonstrate

that the site has been decontaminated to a level consistent with the
Commission's criteria. The Technical Basis Document would provide an

acceptable method for translating residual radioactivity levels (measurable
quantities) to doses to individuals. Generic dose rate conversion factors are
being developed for screening. In addition, the technical basis is expected
to include a computer model which can he used for conducting a screening
scenario / pathway analyses with site-specific parameters so that site-specific
dose rate conversion factors can be calculated. The NRC anticipates that in

most cases these dose rate conversion factors could be used to determine
'

compliance with criteria resulting from the rulemaking action.

Work on the supporting documents is already underway, and drafts are avellable
for information. However, these documents are not intended to constrain the

approach taken by the Comission in developing radiological criteria.
Instead, they are intended to provide a technical underpinning which would be
useful irrespective of the approach or the criteria finally adopted by the
Commission. These documents will be revised as necessary to conform to the

final criteria.

in addition to the activities directly supporting a rulemak:ng action on
decomissioning criteria, the NRC has a number of other related activities in
progress in the general area of decomissioning. These activities include:

12

l

1
4

- - - _ _ _ _ - _



.

*
,

(1) rulemaking to define the timeliness of decommissioning, and (2) rulemaking
to require licensees to list in one location all land, buildinct, and
equipment involved in licensed operations. These activities will not be
specifically considered as part of the discussions on radiological criteria
for decommissioning.

ISSUES FOR DISCUSSION

Before the Commission formally proposes to proceed with rulemaking as
described above, it is prepared to consider a wide range of alternative
approaches, including maintaining the status .qu.g. The basic question before

the Commission is, "What level or levels of risk, dose, residual
radioactivity, or other decommissioning criteria, would provide acceptable
protection of health and safety and the environment?" The answer to this
question must be reasonable and practical to implement and to enforce for i e
broad range of facilities which require decommissioning.

The Commission believes that the key issues and sub-issues discussed below are
at the foundation of the basic question posed above. Therefore, the
Commission solicits comments and information on these issues before proceeding

with a proposed rulemaking. These issues, and other relevant and substantial
issues identified by interested parties, will serve as the basis of discussion
at a series of workshops. Workshop participants will be expected to present
the rationale for their preferences and positions in the workshop setting.
The workshop discussions will be used by the NRC staff in developing a
proposed rule or, if considered appropriate, pursuing an alternative strategy
for decommissioning.
The discussion of issues is divided into two parts. First are two primary

issues dealing with the objectives for developing radiological criteria, and
the application of practicality considerations. Following these issues are

several secondary issues that are related to the primary discussions, but
which were believed to warrant separate presentations and discussions, The
format of discussion for each issue is arranged by first describing the
general issue to be considered, then providing a background discussion of the

13
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issue with potentially useful information for the workshop discussions. A

*

list of sub-issues is also provided to focus the discussions. It is important j

to recognize that the Commission does not regulate natural background or
fallout from weapons or other sources beyond its authority. Therefore, the
following decommissioning issues are to be considered as they apply to
radioactivity that is both attributable to licensed operations and is above
background levels.

The Commission does not intend to include the issue of Agreement State

compatibility with NRC requirements as a topic for discussion in the
workshops. The Commission has a concurrent process to establish a general L

policy on compatibility and does not believe it would be efficient to have two
separate forums focussing on the same subject. The Commission believes that
the ongoing process to establish the general policy on compatibility would be
the more appropriate forum to discuss all compatibility issues. In addition,

parties will be afforded the opportunity to comment on conpatibility issues at
the time of the publication of a proposed decommissioning rulemaking. This
approach will allow the workshops to focus upon the central technical issues
and approaches to the radiological criteria for decommissioning.

,,IMARY ISSUES FOR DISCUSSION

issue I: What objective (s) should serve as the basis for establishing
radiological criteria for decommissioning?

Discussion:

There are four fundamental kinds of objectives that could serve as the
starting point for developing radiological criteria for decommissioning (i.e.,
release for unrestricted use). They are described briefly below.

1. RISK LIMITS--Establishment of limits above which the risks to the
public are deemed unacceptable. The objective in this case would be to
find a limit above which risks would be unacceptable, and then establish

14
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additional criteria to further reduce exposures to levels below the*
-

unacceptable to the extent practical. With this objective, a site could
be released for unrestricted use if there were reasonable assurance or
demonstration that members of the public would not be exposed to an

unacceptable risk from radioactivity remaining at the site.

In practical terms this objective would mean that the radioactivity
remaining at the site must be below some upper limit established by the
NRC as representing the boundary of unacceptable exposure to an
individual or group of individuals. Below this upper limit, exposures
would be further reduced to levels which are "As Low As Reasonably

Achievable" (ALARA) taking into account various factors of practical
implementation (cost versus benefit), and socioeconomic considerations.

(See Issue 2)

2. RISK GOAL--Establishment of risk coals below which the risks to the
oublic are deemed trivial . This objective would be to find a level of
public and environmental risk below which risks are considered trivial,
and then require decontamination to levels which are either below the
goal, or as close to those goals as practical. Using this objective, a

i site would be released for unrestricted use if the radioactivity

remaining at the site were as close as practical to the goals selected.'

If the decontamination goals were met or exceeded, then no further
consideration of decontamination would be required.

;

In practical terms, residual radioactivity levels greater than the.

corresponding risk goals would be accepted provided they are as close as

f reasonably achievable to the risk goals. If the levels of radioactivity

f
were below the levels corresponding to the goals, then no
decontamination would be required, regardless of feasibility.

I

i 3. BEST EFFORT -- Best effort emohasizina use of available technoloav.
The objective in this case would be to establish criteria representing
what is achievable using the "best" available technology. A site would 1'

be released for unrestricted use if the only residual radioactivity

15;
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)remaining at the site is that material which cannot be removed using the e

best available technology. This objective is technologically driven.
Theoretically, it could lead to removal of all radioactivity
attributable to licensed activities or to an undefined level limited by
the efficiency of the technology. Cost can be a factor, but is not
taken into consideration on the basis of cost versus benefit balancing.

4. RETURN TO BACKGROUND LEVELS. This objective would be to remove all

radioactivity attributable to licensed activities. A site would be !

released for unrestricted use only if all radioactivity attributable to
licensed activity were removed. This objective could be difficult to
implement either because of the costs associated in reducing residual
radioactivity to background levels or because of the difficulty in
demonstrating that a return to background levels had been achieved.
Demonstrating a return to background levels could be especially ;

,

difficult at sites where the background levels were not recorded prior
to beginning licensed operations, or at facilities licensed to use
nuclides such as uranium or thorium which a! ready exist in varying 1

degrees in the natural background.

The following information is provided to aid discussion and is focused first
on the Risk Limits and Risk Goals objectives and secondly on the Best Effort
and the Return to Background objectives:

The fundamental principle underlying all NRC regulations and activities has
been that radiation doses to members of the public from licensed activities
must be reduced to levels established as limits (Risk Limits objective)."
The limits pose the boundary of unacceptable public risk regardless of the
cost required to achieve such reduction, and risks should be further reduced
to levels which are ALARA. This principle is articulated in 10 CFR Part 20,
and the Commission currently uses this principle as the basis for
decommissioning nuclear facilities. For example, the typical practice in

"Although NRC regulations are designed to limit risk, not all limits in
the regulations were established on the basis of risk.
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decontaminating an area is to remove contamination through sweeping, washing,*

chemical stripping, scabbling thin layers of concrete, etc. The area is then
surveyed and the results compared to the appropriate established criteria. If l

the area does not meet the criteria, then further steps are taken to reduce
the level of radioactivity remaining. Once the levels are met, then further |

steps are considered to lower the remaining levels, but the decision to use
these steps take into account the costs of the step and the reduction that is
anticipated. This principle is also the basis for certain actions by the
Environmental Protection Agency in the area of radiation protection, and is a
fundamental principle outlined in both national and international
recommendations.

In its recent recommendations on radiation protection, the International
Commission on Radiological Protection (ICRP) has introduced the concept of a
" constraint" in establishing the appropriate level of protection for any
particular source of radiation exposure such as a decommissioned facility."
A constraint is a selected level, below the dose limit (the dose limit
corresponds to an acceptable risk), to provide assurance that any given
individual would not receive a dose in excess of the dose limit, even if that
individual were to be exposed to several sources simultaneously. As described
by the ICRP, the soncept of ALARA would be applied after the constraint was
met. This approach 3 similar to the approach already utilized by the NRC in
establishing criter,= for effluents from nuclear power plants in 10 CFR
Part 50 Appendix I and by the Environmental Protection Agency in the generally
applicable environmental standards such as 40 CFR Part 190 and _in 40
CFR Part 61, the regulations implementing the Clean Air Act.

The Risk Goals objective was recently applied by the Environmental T.;t.;-tion
Agency in the selection of values for radionuclides in drinking water. In its

proposal, the EPA established maximum contaminant level coals (MCLGs) for
radionuclide levels, then established maximum contaminant levels (MCLs) which
were greater than the goals in recognizing factors such as availability of

" International Commission on Radiation Protection, ICRP Publication 60,
November 1990.
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technology, costs to remove radionuclides, and numbers of individuals .

.

involved. This is an extreme application of the risk goal principle, because
the risk goal was legislatively set equal to zero. It is recognized that'

these goals may not be literally achievable. Furthermore, confusion has

resulted from failure to distinguish between levels and goals.

In addition, several national and international agencies and organizations,
including the NRC, have adopted or proposed numerical risk or dose levels for
public exposure from activities and practices involving radioactive materials, f

These risk levels may provide a basis for initiating a dialogue on numerical
levels of risk or dose which would provide an acceptable basis for
establishing radiological criteria for decommissioning. In addition, EPA has

established or proposed other risk objectives that should be considered, such
as EPA standards related to the Clean Air Act, the Resource Conservation and

Recovery Act (RCRA) and the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA also known as "Superfund") which may
need to be considered in establishing criteria. For example, the EPA has

established health based limits for numerous chemicals under RCRA. On May 20,

1992, (57 FR 21450) the EPA published a proposed rulemaking on the
identification of hazardous waste which included, as an option, the use of
multiples of these health based limits in determining the appropriate approach
to management of the waste as hazardous or other solid waste. Although The
proposed approach has been withdrawn, EPA plans to continue assessing the

'

merits of approaches used by others ( 57 FR 49280, October 30,1992).

The Commission's current radiological criteria for decommissioning, are stated
in terms of acceptable levels of residual contamination and external dose
rates at one meter from contaminated surfaces. These criteria have been
conservatively estimated, considering the most highly exposed population group
of individuals, to result in potential doses ranging between one and several

18
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tens of millirem per year Total Effective Dose Equivalent (TEDE/y) (exclusive*

of doses from radon and its daughter products)."

The EPA Clean Air Act and regulations provide practical examples of the

application of the Best Effort regulatory principle. Among other things, the
Clean Air Act requires the EPA Administrator to set new standards for emission
of air pollutants based on the best, adequately demonstrated, technological
system, taking into account the cost of achieving emission reduction, energy
requirements, and any non-air impacts on the quality of health and the
environment. Another section of the Clean Air Act permits the EPA'

Administrator, based on the same considerations as listed above, to set
standards based on a design, equipment, work practice, or operational
standard, or combination of these." The EPA uses several implementing
concepts in promulgating Clean Air Act regulations, including maximum
achievable control technology (MACT), generally available control technologies

(GACT), and best demonstrated technology (BDT), and each of these concepts

include considerations of cost and other factors listed in the Clean Air
Act." These terms are defined in Appendix B.
The Return to Background objective for clean-up of facilities has been applied
particularly for chemical hazards which do not normally exist in nature, and
the approach often taken is to establish the clean-up objective at zero
contaminants. In situations where some type of background, or natural
concentrations of chemicals already exist, such as contaminants in a

groundwater aquifer, the objective is sometimes expressed in terms of non-
2

1

; " For some radioisotopes (e.g., *"U), acceptable residual levels may be |

based on non-radit> logical effects (e.g., the chemical toxicity of uranium) if
the non-radiological effects are potentially more hazardous than the !

: !radiological effects.
;

.

1

4 "Public Law 101-549 (104 STAT. 2399) November 15, 1990, (Clean Air Act |
'

.

Amendments of 1990, Sections 111 and 112).
i

l "For examples, see 56 FR 64382, December 9,1991, " National Emission
Standards for Hazardous Air Pollutants for Source Categories:'

Perchloroethylene Emissions From Dry Cleaning Facilities," (Proposed Rule),
J and 55 FR 26953, June 29, 1990, " Standards of Performance for New Stationary

Sources; Volatile Organic Compound (V0C) Emissions From the Synthetic Organic
Chemical Manufacturing Industry (50CMI) Reactor Processes" (Proposed Rule).
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degradation of the existing situation, meaning that no additional materials .

should be present beyond those already existing.

There may be some sites where the cost of meeting the selected criteria would
be exorbitant. Consideration should be given to the disposition of such
sites. Such sites could be handled in a manner similar to, or reflect
elements of, the way the Commission deals with uranium mill tailings sites
under the provisions of the Uranium Mill Tailings Radiation Control Act of
1978, As Amended (UMTRCA). Under the provisions of UMTRCA, mill tailings

sites are partially decontaminated, stabilized, and subject to requirements
for restricted use and long-term care and are not released for unrestricted

EPA's CERCLA /Superfund Program also allows cost to be a consideration inuse.

site cleanup; however, cost is typically not a primary consideration in
setting environmental levels under RCRA or the Clean Water Act (CWA).
Implementation under these programs is primarily focussed on "Best
Demonstrated Available Technology" (BDAT).

The NRC has several possible approaches to codifying radiological criteria for
decommissioning. One approach is to establish limits in terms of dose in the
regulation and then provide listings of specific residual radioactivity levels
for different radionuclides either as an appendix to the regulation or as a
Regulatory Guide. This is the approach of 10 CFR Part 20 for the dose limits,
where the values in Appendix B of Part 20 serve as a method for demonstrating
compliance with the dose limit, rather than being a limit themselves.
Alternatively, the Commission could codify specific values for residual
radioactivity for each radionuclide of concern as part of the regulation.
Similarly, a Risk Goal could be codified in terms of a dose or a risk, or

|
alternatively, as specified levels of radioactivity. If the chosen

decommissioning objective were Best Effort, then the method of determining the
appropriate technology could be codified or the technology itself could be
codified. For the Return to Natural Background objective, the method for'

determining background and accuracy of determinations could be the substance
of the regulation or quantitativ, levels of radioactivity could be codified.

20
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The terms of the regulation could be important to the extent that they could,.

affect the Commission's flexibility in applying the regulation and also the
flexibility the licensees would have in demonstrating complia rce. If

objectives were codified in terms of specific measurable quantities such as
concentrations of radioactive materials, neither the Commission nor the
licensees would have flexibility to take site specific factors into account
when trying to demonstrate compliance. However, if the objective were'
codified, individual licensees' could conduct a site specific analysis to
demonstrate to the Commission that their site would meet the objective with
different residual radioactivity levels than those determined by the
Commission based on a generic, conservative analysis.

Past experience has shown that changes to the regulations containing specific.

criteria are much more difficult to complete and require more resources than
if the criteria are contained in a Regulatory Guide. However, past experience

has also shown that enforcement of specific, measured values is unambiguous,
direct, and unencumbered by lengthy litigation.

Sub-issues:

1. At what numerical level would the regulatory objective for
decommissioning provide an acceptable basis for protection of the public
health and safety and the environment?

a. If the Commission chooses a Risk Limit objective, should the
Commission use the public dose limits in 10 CFR 20 (100 mrem /y) as the
limit on doses from residual radioactivity at decommissioned sites or
establish separate constraints for decommissioning? If separate
constraints are set, what should be the basis for these constraints?

b. If the Commission chooses a Risk Goal objective as its basis for
establishing criteria, on what basis should the goal be established?

c. If the Commission chooses a Best Effort objective as its basis for
establishing criteria, what level of technological availability should

21
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be used? How often should the applicable areas of technology be updated .

for this criteria? What criteria should govern the number of
applications of the technology to achieve lower levels of residual
radioactivity, i.e., how would the point of diminishing returns be
established? Recognizing that application of technology could result in
widely varying levels of residual radioactivity, should an additional
limit be placed on the level of residual radioactivity? If new

technologies become available that are significantly more efficient in
decontaminating a site, should these new technologies be applied to

previously decommissioned sites? If so, what criteria should require
the reopening of a site for decontamination?

d. If the Commission chooses the Return to Background objective as a

basis for establishing criteria, how should background levels of
radiation and radioactive material be established? For example, should

a single level be chosen for each naturally occurring radionuclide, or
should the local level of background be used, or some other criterion?
How should the chosen approach, single or local level, be measured and
to what accuracy?

2. What other alternatives should be considered as a general framework for

! establishing objectives? Should the Commission consider combinations of the

! fundamental objectives and if so, which combinations and on what basis?
i

|
3. What role should EPA initiatives play in setting objectives? For

! example, the EPA used about a 10" lifetime risk of fatal cancer for members
of the most highly exposed population group and a general lifetime risk level

| on the order of 10" as a basis for National Emission Standards for Hazardous
Air Pollutants." Are there other established or proposed risk objectives

that should be considered?

!

|
| 40 CFR Part 61, " National Emission Standards for Hazardous Air"

Pollutants; Radionuclides." Final Rule and Notice of Consideration, 54 FR
51654, December 15, 1989

22
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e 4. What consideration should be given to standards or objectives proposed
or adopted by other groups (e.g. International Atomic Energy Agency, (IAEA))?

5. What should be done in those cases where sites cannot reasonably be
i decontaminated to the point where they are appropriate for unrestricted use?

6. How p escriptive should the regulation on radiological criteria for
I decommissioning be? For example, should the Commission codify the

decommissioning objective (s) and provide details (e.g., residual radioactivity
concentration, etc.) of a method of compliance elsewhere, such as in a-
Regulatory Guide, or should the regulation be more prescriptive?

|

Issue II. How should practicality considerations be applied,particularly if
the Commission were to adopt either the Risk Limit objective or the Risk Goal

'

| objective in its radiological criteria for decommissioning rule?

Discussion:

i ALARA is an acronym for n low n .i1 reasonably achievable and means making
every reasonable effort to reduce or maintain exposures to radiation as far
below established dose limits as is practical taking into account the state of
technology, the economics of improvements in relation to the state of
technology, the economics of improvement in relationship to the benefits to

i

the public health and safety, and other societal and socioeconomic

considerations, and in relation to the utilization of nuclear energy and
licensed material in the public interest. This covers a broad spectrum of
actions and activities including cost-benefit analysis of procedures and
proposals, availability and application of measurement technologies, and
availability of disposal facilities. The same factors that have been
traditionally used in radiation protection ( Risk Limit objective based) are
also the factors that would be used in determining how close practical
criteria can be made to a Risk Goal objective. Thus, in the present context,
the term ALARA can be used to represent the oractical process (that is, cost
versus benefit evaluation process) of reaching either the lowest acceptable

23
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risk below an Risk Limit or the lowest risk above a Risk Goal as discussed i

in Issue I.

The employment of practicality considerations, including costs, availability
of technology, etc., has been recognized as valid in a number of contexts,
both in the area of radiation protection and in the regulation of hazardous

chemicals and wastes. For example, in recommendations approved by the
President on Radiation Protection Guidance to Federal Agencies for

Occupational Exposure, the concept of ALARA was specifically included.''
Likewise, the EPA has acknowledged the validity of considering costs and
benefits in determining levels for regulation of chemicals in various arenas,
as illustrated by the EPA response to a petition requesting revocation of food
additive regulations." The NRC rulemaking is being conducted under the
Atomic Energy Act, which allows consideration of ALARA, provided the public
health and safety are protected.

There are a variety of ways the principle of ALARA can be applied. In both
the Risk Limit and Risk Goal objectives, ALARA can be applied on a case-by-
case basis with a site-specific analysis required for each site.
Alternatively, generic ALARA criteria could be established which would be
applicable to all sites or to categories of sites. This latter alternative is
equivalent to combining both the Risk Limit and the Risk Goal objectives.

A credible ALARA analysis must consider all of the costs and benefits
associated with decontaminating a site to different residual radioactivity
levels and must be carefully documented to demonstrate that all reasonable
alternatives and technologies have been considered. It should take into

'

account: (1) radiation doses (public and occupational) and environmental
impacts both from the process of decommissioning the site and from the
residual radioactivity which will remain at the site after it has been
decommissioned, and (2) all of the costs and other risks (e.g. occupational,

**52 FR 2822, January 27, 1987.

"56 FR 7750, February 25, 1991.
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transportation) associated with the decontamination and decommissioning the'

site. It should also include an analysis which clearly demonstrates how
.

overall costs and benefits change with changing residual radioactivity levels.
The analysis must be properly documented. This should include documentation of
the methodology and the sources of data used in the analysis, and include an
assessment of the uncertainties associated with the results of the analysis.
ALARA analyses can be carried out on either a generic or site specific basis.
Generic analyses by their very nature will produce results with higher
uncertainty than those that can be obtained from a site specific analysis.
Therefore, a more conservative approach would have to be adopted when

conducting a generic analysis to assure that the results of the analysis are
appropriate to all of the sites and activities to which the analysis is
expected to apply.

i

Sub-issues:
;

1. Should the Commission require that ALARA be determined on a site-
specific basis for each site to be decommissioned? If not, how should ALARA

be applied? Should the Commission establish generic ALARA criteria (i.e.,
Meeting the generic criteria would be considered ALARA for any site without
need for further site specific cost versus benefit analysis.)? If generic |

ALARA criteria are used, should a single ALARA criterion be established for'

all sites, or should different ALARA criteria be established for different
categories of sites or facilities. If ALARA criteria are established for
different categories of sites, on what basis should the different categories
be established?

|

2. Irrespective of whether ALARA is applied on a site-specific basis or
generically, on what basis should the ALARA analysis rest? What level of
review by the NRC staff should be required to evaluate this basis? For !

example, if a cost versus benefit analysis were to be used, what monetary i

value per averted collective dose (i.e. dollars /persen-rem) should the
'

Commission use as a basis for making the determination? How should the level
of difficulty in measuring certain radionuclides in some circumstances be

25

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



. . .

.

.

.

handled? How should the staff address societal and socioeconomic aspects of .

the ALARA analysis?

SECONDARY ISSVES FOR DISCUSSION

Secondary issue A.: What additional considerations should be taken into
account when establishing radiological criteria for decommissioning?

Discussion:

In developing criteria, there is often a question of exactly who the standard
is designed to protect. For example, the criteria may be established to

protect a theoretical, maximally exposed individual, regardless of whether
such an individual could actually exist. Alternatively, the criteria could be
established on the basis of providing protection for more realistically
exposed individuals, and could include consideration of a so called " critical
group" which would be a small number of individuals that are representative of
that population likely to receive the greatest dose. A " critical group"'

j approach would often mean that it would be possible for the exposure of some
single individual to be greater than the average of the group, and therefore
experience a dose or risk in excess of the criteria.

Related to the question of the characteristics of the individual to be
protected is the question of whether protecting individuals assures that the
population, as a whole, that might be exposed is adequately protected.
Various positions have been advanced on this subject, with some indicating
that protection of each individual automatically assures protection of the
population as a whole, and others indicating that additional criteria might be

| needed to protect the population. The hypothesis usually used for the

!
reaulation of radiation dose is a linear relationship between dose and risk,

implying that an increment of dose, no matter how small, and no matter when
delivered, will have an equal impact. This reasoning has been used to support
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the position, in some cases, that an additional criterion should be applied to
the collective dose from a particular facility or source. On the other hand,'

each decommissioned facility can only expose a limited number of people.

|- In developing criteria for decommissioning, the codified definition of.
decommissioning, i.e. to reduce radioactive materials levels to a point where
the site is suitable for unrestricted use, becomes important. Once a site has
been released, an individual or group could use the property and any
structures on the property in any legally acceptable way they wished,
including renovating the structures for other purposes, excavation or other
property modifications, and removal of materials from the site for use in
other locations or for other purposes. Thus, when considering the appropriate
criteria for unrestricted use, consideration may also need to be given to the
potential for reuse, recycling, or disposal of structures or materials

I

remaining on the site.

An additional consideration in the selection of radiological criteria is the ;

time frame over which the criteria should be applied. There have been a |

number of different values suggested and used in various standards of the NRC

and EPA, ranging from 100 years to over 10,000 years. For radionuclides with
relatively short half-lives, decay negates the need for evaluations in the
distant future. However, for long-lived radionuclides, and particularly for j

chains of radionuclides where daughter products will gradually increase until |
equilibrium is reached (e.g., uranium and thorium), the time frame for
considerations is potentially important. Time periods are also important when
certain pathways, such as a groundwater pathway, are considered, since the j

movement of radionuclides through the pathway may be very slow under certain j

circumstances.

I
1Sub-issues:

1. Should the Commission base its considerations on a theoretical, 1

maximally exposed individual, or upon some type of " critical group" approach?,

What endpoint (s), such as cancer fatalities or cancer incidence, geneticJ

I effects, etc., should be used in establishing the radiological criteria?
:
'
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2. Should the Commission include consideration of an exposed population in .

addition to providing criteria for individuals? If so, how should this

influence the crit'eria?
,

3. Should the Commission consider the potential, after release for
unrestricted use, for reuse of building structures and the removal of soil
from a site in determining the appropriate criteria? If so, how should these
factors be included? Should the removal of materials lead to a different
standard than .f materials were to remain on the site? If so, what is the

rationale or basis? Should consideration be given to consistency or linkage
with waste disposal regulations, particularly in situations where large
quantities of material may require removal during the decommissioning process?

4. How far into the future should calculations be carried out when making
estimates and determining the applicability of criteria? Should the
Commission place a maximum value on the time frame to be considered, or should
the criteria be applicable irrespective of time as which a maximum exposure
could occur? For low levels of radioactivity should other changes in the
environment, such as global warming and ice age cycles, geologic changes, -

etc., be factored into considerations of the applicability of the criteria?

Secondary Issue B.: If the objective the Commission adopts is either the Risk
Limit or the Risk Goal, how should the regulation be structured with respect
to exposure pathways? Should the rule apply comprehensively to all major
pathways (routes) of exposure to the public or should the rule have criteria
to limit specific exposure pathways, such as radionuclides in groundwater?

Discussion:

This issue arises because, over long periods of time residual radioactivity
from decommissioned sites could contaminate groundwater that would later be
used for drinking or irrigation. Furthermore, groundwater could be

contaminated from more than one decommissioned site if another site were

28
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* nearby. The Environmental Protection Agency has established limits for
radioactivity in drinking water' and, under the authority of RCRA and

,

CERCLA, applies these limits to most potable ground water, but there are no
Federal standards for groundwater contamination at decommissioned facilities.

In 10 CFR Part 20, the Commission has adopted the International Commission on

Radiation Protection (ICRP) recommendations to accour.t for doses from all
,

pathways in one term. The Commission combines the doses from external
exposures, ingestion and inhalation into the term, " Total Effective Dose
Equivalent" (TEDE). That is, there is an internationally recognized
methodology for weighing the doses and combining them into a single number,
TEDE, that enables comparison of doses regardless of the pathway of exposure--
external, ingestion or inhalation.''

Conceptually, the NRC could establish an overall limit or goal for a site, and
allow the contribution (dose or risk) from each pathway of exposure (e.g. air,
water, direct radiation, food) to vary so long as the total remained
consistent with the overall limit or goal. Alternatively, a secondary limit

or goal in addition to the overall criterion could be established to limit the
extent to which a particular pathway could contribute to the total. A third
possibility is that separate criteria could be established for each particular
exposure pathway, independent from each of the other pathways.

'' 40 CFR Part 141. EPA regulations are applied to public water systems
and not individual users. For beta and/or gamma emitters the dose to the
whole body or an organ is limited to 4 mrem /y, while for alpha emitters
Maximum Contaminant Levels are set in terms of pCi/l and exclude radon and
uranium. The EPA has published a proposed revision of these regulations, 1

expressed in terms of a 4 rem /y effective dose equivalent (see 56 FR 33050).
The proposed revision also includes specific limits on radon and uranium.

.

** For example, the technical basis document translating radioactivity in |

. the environment to dose (PROPOSED COMMISSION ACTIONS section above, p. 9) !

accounts for radiation doses from major sources originating in soil, air, and
water and combines the respective pathway doses into a conversion factor for
TEDE. .

l

29

I

l

l

_- . ._. . _. _ _- - _- - . - -. . .
!



.

i
'

If a separate limit or goal were chosen for groundwater, then details of the .

method for estimating doses or risk due to water use at future times after
decommissioning would be required. One method could be to establish Generic
Site Inventory levels", as a screening criterion based upon an analysis for |
a generic site. The basis for this approach could be that residual |
radioactivity from sites meeting these generic screening levels would not be |
expected to contaminate drinking water supplies in excess of EPA standards |

under any reasonably foreseeable circumstances regardless of the type of
facility, or size, location, or hydrogeologic features of the site. Such an
approach would also need to consider the possibility that building structures
remaining onsite at the time of unrestricted release could be demolished and
become part of the overall site inventory available to the groundwater. It is

noted that Generic Site Inventory Levels that provide a reasonable margin of
safety for all sites are likely be extremely restrictive and thus impractical
for some sites. Potential impracticality could be addressed by providing
licensees who demonstrate that Generic Site Inventory Levels are unnecessarily
restrictive for their particular site with the option of conducting a site
specific analysis to project compliance with EPA drinking water standards or
other criteria specified in the rule.

Sub-issues:

! 1. What consideration should be given to the potential for cumulative
drinking water contamination from two or more decommissioned sites in the same

' general area?

2. If specific exposure pathway criteria were chosen, which pathways should
have specific criteria and on what basis should these criteria be established?

" A Generic Site Inventory Level would be total amount of radioactive
material from the licensed operation which could be left at a decommissioned
site without having to conduct a site specific analysis to determine whether
allowing this radioactive material to remain at the site might result in
unacceptable contamination of drinking water supplies.

30
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3. If the Commission chooses specific criteria for groundwater or water*

use, should it establish Generic Site Inventory Levels for screening residual
radioactivity at decommissioned sites? Should the basis for such levels be to
provide reasonable assurance that EPA drinking water standards will not be
exceeded? Should a single Generic Site Inventory Level be established for
all sites, or should levels be tailored to specific class of decommissioned
sites (e.g., all nuclear power plant sites)? If so, on what basis should

sites be categorized? Alternatively, should the Commission require that a
site specific assessment of drinking water contamination potential be carried
out for each site or a combination of the above?

Secondary Issue C.: For sites where uranium, radium or thorium contamination
may have resulted from licensed activities, how should exposures from radon
(mRn and mRn) and its decay products be considered when the facility is
decommissioned?

,

Discussion: |

Small quantities of uranium, radium and thorium are present in all soil types
throughout the United States. These naturally occurring materials are
responsible for part of the natural background radiation exposure to members
of the public, and are precursors for radon gas--the single greatest l

contributor to natural background exposures. Because radium occurs naturally

in the environment, accurate determinations of doses from radon resulting from
licensed operations can be very difficult. First, radium from licensed |
operations contaminating building structures will produce radon within the
structure. This radon will be in addition to radon present due to naturally |

occurring radium within or under the building. Radon concentrations from

natural sources in buildings are known to be variable, and may be subject to
variations due to factors such as building ventilation, weather, etc.

i

Secondly, a fraction of the radium in the soil of the site could be from
licensed operations and could contribute to iiJoor radon levals of any
building later constructed on the site. The correlation between soil
concentrations of uranium, radium or thorium have been shown to be not well
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correlated with the eventual levels of radon within a building. Given the .

above factors, approximate estimates of the amounts of uranium and thorium and
their decay products (including radium) on site as a result of licensed
operations might be made by taking direct measurements at a site in
conjunction with offsite measurements to establish background levels.
However, the estimation of indoor radon concentrations attributable to
licensed operations for the present and future structures appears elusive."

Based on information available to the NRC, there appears to be no practical

way, using current technology, to distinguish between small amounts of radon
from licensed operations and that radon resulting from natural background.
This inability appears to be due to (1) the natural background levels of
radium in rocks and soils and the resulting concentrations of radon", (2)
the variability of doses at a given site from naturally occurring radon",
and (3) the difficulty in correlating indoor radon levels with the
concentrations of radon in the soil outside the structures." There are some
who believe it may be virtually impossible to demonstrate that doses from

" Radon may also be a problem for a licensee that has never possessed
materials containing uranium or thorium if they are located in an area of
elevated natural radon levels. In these cases an individual in the structure
could receive doses in excess of the criteria for decommissioning from sources
outside the original responsibility of the licensee.

Soil radium concentrations in the U.S. average about 1.5 pCi/g. The"

average indoor radon concentration is about 1.5 pC1/1 which produces an
estimated dose to a resident (assuming 75% occupancy) of about 150 mrem /y.
EPA Radon Reference Manual, EPA 520/1-87-20, September, 1987, pp.3-5 and 7-2.

" The transport of radon through the environment is subject to
considerable uncertainty and variability. In the case of indoor radon,
variables such as highly localized geology, structural features, and changing
weather, among others, combine to make accurate prediction of doses very
difficult.

" As is the case for transport of radnn through the environment, there
are considerable uncertainties in the modeling of the movement of radon into a
structure and the concentrations of radon that will exist at any given time.
Numerous studies have shown that seemingly identical structures in similar

,

environments can nevertheless have considerably different radon
concentrations.
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' radon which result from licensed operations have been reduced to levels much
belou the EPA suggested action level of 4 pCi/l for indoor radon.''

Sub-issues:

1. For sites where licensed activities have involved uranium, thorium, or
other materials which decay to radon, are there practical and reliable ways to
distinguish between radon and its daughter products attributable to residual
radioactivity from licensed operations at a site and that radon attributable
to natural background? Are there methods for estimating such doses with
reasonable assurance using modelling techniques, direct measurements, or some

combination of the two? At what dose levels can these distinctions be made?

2. If there is no way of distinguishing doses from radon resulting from
licensed operations at levels well below the 100 mrem annual limit for public
doses (10 CFR Part 20.1301), what alternatives would be considered acceptable?
For example, would it be acceptable to require the licensee to demonstrate the
site had been cleaned up to levels approaching ambient background levels
measured at nearby representative sites or buildings? Would this alternative
be acceptable even when these background levels would result in doses which
are a large fraction of, or even exceed 10 CFR Part 20 limits for the public ,

(100 mrem /y)?

3. Should the Commission consider criteria similar to existing EPA
guidelines and standards even though these doses may be higher than the public
dose limits in the revised 10 CFR Part 20 (100 mrem /y)? Alternatively, should
the Commission require licensees to reduce doses from radon and its daughter
products as far below the EPA standard as reasonably achievable? How would
compliance with such a requirement be judged (see Issue II)?

'' The level at which EPA suggests action be taken to reduce radon
concentrations in homes. See "A Citizen's Guide to Radon, 2nd Edition "The
Guide to Protecting Yourself and Your Family from Radon", 402-K92-0001, Office
of Air and Radiation; U.S. Environmental Protection Agency, June,1992.
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4. How should the Commission handle radon exposures in excess of EPA .

guidelines in facilities of licensees that have never possessed uranium,
radium, or thorium materials?

Secondary Issue D.: How should the Commission regard materials previously
buried on-site under disposal provisions in 10 CFR Part 20 in the context of
decommissioning?

|
|

Discussion:
_

Under certain conditions, licensees may dispose of radioactive wastes by
burial on their own property. Before 1981, NRC regulations (10 CFR 20.304)
allowed disposal, without prior approval, of limited quantities of specified
nuclides under prescribed conditions. On July 28, 1981, 10 CFR 20.304 was
revoked. However, onsite disposal can still be undertaken by individual
licensees under 10 CFR 20.302, provided the disposal is specifically approved

by the NRC or an Agreement State.

NRC requirements in 10 CFR 20.302 and 20.2002 allow licensees to request
specific approval to dispose of licensed radioactive material in a manner not
otherwise authorized by the regulations. In accordance with 10 CFR 20.2002,

any such request must be accompanied by specific data and analyses necessary
for the staff to determine whether such disposal would have an adverse effect
on the health and safety of the public or the environment. The radioactive
material involved in the requests is generally very low activity waste
contained in large volumes of material, such as sludge from sanitary sewers
and storm drains, soils contaminated by spills and leaks, and dredged material
from discharge canals and settling ponds.

The requirements in 10 CFR Part 20 do not explicitly limit the quantity or
concentration of the radioactive material. Past practices have limited
approvals to small concentrations of radioactive material and correspondingly
low to very low potential doses to members of the public and the environment.
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Maximum potential doses have generally been less than a few millirem per
*

year.

Sub-issues:

1. When preparing their sites for decommissioning, should licensees be
required to consider radioactive materials disposed of on-site in accordance
with provisions of NRC or Agreement State regulations as part of the total
inventory of residual radioactivity that must be considered when preparing a
site for decommissioning?

2. Should a site specific analysis of the risks, costs, and benefits be
performed before a decision is made to take any remedial action (e.g.
exhumation and removal of buried radioisotopes, or delaying release of a site
to allow decay of short lived buried radioisotopes) involving radioactive
material previously disposed of at a site?
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APPENDIX JL

A GLOSSARY OF GENERAL TERMS USED BY THE NRC'*
,

Activity (Radioactivity) is the rate of disintegration (transformation)
or decay of radioactive material. The units of activity are the curie (Ci)
and the becquerel (Bq).

ALARA (acronym for "as low as is reasonably achievable") means making

every reasonable effort to maintain exposures to radiation as far below the
dose limits in this part as is practical consistent with the purpose for which
the licensed activity is undertaken, taking into account the state of
technology, the economics of improvements in relation to state of technology,
the economics of improvements in relation to benefits to the public health and
safety, and other societal and socioeconomic considerations, and in relation
to utilization of nuclear energy and licensed materials in the public

interest.

Backaround radiation means radiation from cosmic sources; naturally
occurring radioactive materials, including radon (except as a decay product of
source or special nuclear material) and global fallout as it exists in the
environment from the testing of nuclear explosive devices. " Background

radiation" does not include radiation from source, byproduct, or special
nuclear materials regulated by the Commission.

Bvoroduct material means --
(1) Any radioactive material (except special nuclear material) yielded

in, or made radioactive by, exposure to the radiation incident to the process
of producing or utilizing special nuclear material; and

(2) The tailing or wastes produced by the extraction or concentration
of uranium or thorium from ore processed primarily for its source material
content, including discrete surface wastes resulting from uranium solution
extraction processes. Underground ore bodies depleted by these solution

'' 10 CFR Part 20.1003 [56 FR 24018, May 21, 1991]
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' extraction operations do not constitute " byproduct material." within this
definition.

I

Collective dose is the sum of the individual doses received in a given
period of time by a specified population from exposure to a specified source
of radiation. !

Commission means the Nuclear Regulatory Commission or its duly

authorized representatives.
l

Committed dose eauivalent (H,,,,) means the dose equivalent to organs or |
tissues of reference (T) that will be received from an intake of radioactive |
material by an individual during the 50-year period following the intake.

Committed effective dose eouivalent (H,,,,) is the sum of the products of j

the weighting factors applicable to each of the body organs or tissues that
are irradiated and the committed dose equivalent to these organs or tissues
( H,,,, - I w,H ,..) . j1

!

Rqig or radiation dose is a generic term that means absorbed dose, dose
equivalent, effective dose equivalent, committed dose equivalent, committed
effective dose equivalent, or total effective dose equivalent, as defined in j
other paragraphs of this section.

I
Dose eauivalent (H,) means the product of the absorbed dose in tissue, l

quality factor, and all other necessary modifying factors at the location of I

interest. The units of dose equivalent are the rem and sievert (Sv).
I
,

Effective dose eauivalent (H,) is the sum of the products of the dose
equivalent to the organ or tissue (H,) and the weighting factors (w,)
applicable to each of the body organs or tissues that are irradiated (H, = ;

IIw,H,) .

Exoosure means being exposed to ionizing radiation'or to radioactive
material. -
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External dose means that portion of the dose equivalent received from'

' radiation sources outside the body.

Generally aoolicable environmental radiation standards mean; standards

|
issued by the Environmental Protection Agency (EPA) under the authority of the
Atomic Energy Act of 1954, as amended, that impose limits on radiation
exposures or levels, or concentrations or quantities of radioactive material,
in the general environment outside the boundaries of locations under the

i control of persons possessing or using radioactive material.
r

Government aaency means any executive department, commission,

independent establishment, corporation wholly or partly owned by the United

|
States of America, which is an instrumentality of the United States, or any
board, bureau, division, service, office, officer, authority, administration,'

or other establishment in the executive branch of the Government.
i

|
Individual means any human being.

Internal dose means that portion of the dose equivalent received from
radioactive material taken into the body.

License means a license issued under the regulations in Title 10, Code

of Federal Regulations, Parts 30 through 35, 39, 40, 50, 60, 61, 70, or 72.
,

Licensed material means source material, special nuclear material, or

byproduct material received, possessed, used, transferred or disposed of under
a general or specific license issued by the Commission.

Licensee means the holder of a license.

Limits (dose limits) means the permissible upper bounds of radiation

doses.
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Member of the oublic means an individual in a controlled or unrestricted
area. However, an individual is not a member of the public during any period i

in which the individual receives an occupational dose. i

Monitorino (radiation monitoring, radiation protection monitoring) means
the measurement of radiation levels, concentrations, surface area
concentrations or quantities of radioactive material and the use of the
results of these measurements to evaluate potential exposures and doses.

Nonstochastic effect means health effects, the severity of which varies
with the dose and for which a threshold is believed to exist. Radiation-
induced cataract formation is an example of a nonstochastic effect (also

called a deterministic effect).

NRC means the Nuclear Regulatory Commission or its duly authorized
representatives.

Occucational dose means the dose received by an individual in a
restricted area or in the course of employment in which the individual's
assigned duties involve exposure to radiation and to radioactive material from
licensed and unlicensed sources of radiation, whether in the possession of the
licensee or other person. Occupational dose does not include dose received
from background radiation, as a patient from medical practices, from voluntary
participation in medical research programs, or as a member of the general
public.

Public dose means the dose received by a member of the public from
exposure to radiation and to radioactive material released by a licensee, or
to another source of radiation either within a licensee's controlled area or
in unrestricted areas. It does not include occupational dose or doses
received from background radiation, as a patient from medical practices, or
from voluntary participation in medical research programs.

Radiation (ionizing radiation) means alpha particles, beta particles,
gamma rays, x-rays, neutrons, high-speed electrons, high-speed protons, and
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other particles capable of producing tons. Radiation, as used in this part, -

does not include non-ionizing radiation, such as radio- or microwaves, or
visible, infrared, or ultraviolet light.

Restricted area means an area, access to which is limited by the
licensee for the purpose of protecting individuals against undue risks from
exposure to radiation and radioactive materials. Restricted area does not
include areas used as residential quarters, but separate rooms in a
residential building may be set apart as a restricted area.

Site boundary means that line beyond which the land or property is not

owned, leased, or otherwise controlled by the licensee.

Source material means--
(1) Uranium or thorium or any combination of uranium and thorium in any

physical or chemical form; or
(2) Ores that contain, by weight, one-twentieth of I percent (0.05 per-

cent), or more, of uranium, thorium, or any combination of uranium and
thorium. Source material does not include special nuclear material.

:

Soecial nuclear material means--
(1) Plutonium, uranium-233, uranium enriched in the isotope 233 or in

the isotope 235, and any other material that the Commission, pursuant to the
,

f
provisions of section 51 of the Act, determines to be special nuclear
material, but does not include source material; or

(2) Any material artificially enriched by any of the foregoing but does
not include source material.

Stochastic effects means health effects that occur randomly and for

which the probability of the effect occurring, rather than its severity, is
assumed to be a linear function of dose without threshold. Hereditary effects
and cancer incidence are examples of stochastic effects.

Survey means an evaluation of the radiological conditions and potential
hazards incident to the production, use, transfer, release, disposal, or pre-

40
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sence of radioactive material or other sources of radiation. When

|
appropriate, such an evaluation includes a physical survey of the location of |

radioactive material and measurements or calculations of levels of radiation,
or concentrations or quantities of radioactive material present.

Total Effective Dose Eouivalent" (TEDE) means the sum of the deep-dose

equivalent (for external exposures) and the committed effective dose
equivalent (for internal exposures).

Unrestricted area means an area, access to which is neither limited nor
controlled by the licensee.

i

Uranium fuel cycle means the operations of milling of uranium ore,
Ichemical conversion of uranium, isotopic enrichment of uranium, fabrication of

uranium fuel, generation of electricity by a light-water-cooled nuclea: power
plant using uranium fuel, and reprocessing of spent uranium fuel to the extent
that these activities directly support the production vf electrical power for
public use. Uranium fuel cycle does not include mining operations, operations
at waste disposal sites, transportation of radioactive material in support of
these operations, and the reuse of recovered non-uranium special nuclear and
byproduct materials from the cycle.

Whole body means, for purposes of external exposure, head, trunk
(including male gonads), arms above the elbow, or legs above the knee.

.

41

__ ____



- - _ _ _ - _ _ _ _ - _ _ - _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ - - _ _ _ _ - _ _ _____ __- _ ___ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ .

.

.

.

APPENDIX B .

TERMS AND CONCEPTS ASSOCIATED WITH THE BEST EFFORT (TECHNOLOGY-BASED) APPROACH
PUT FORTH IN THE CLEAN AIR ACT"

Best Available Control Technoloav (BACT) - An emission limitation based on the
.

maximum degree of emission reduction which (considering energy, environmental,
and economic impacts and other costs) is achievable through application of

production processes and available methods, systems, and techniques. In no

event does BACT permit emissions in excess of those allowed under any

applicable Clean Air Act provisions. Use of the BACT concept is allowable on
a case by case basis for major new or modified emissions sources in attainment
areas and applies to each regulated po?lutant.''

Best Demonstrated Technoloav (BDT) - The technology on which the EPA will base

the standards, i.e., application of the best technological system of
continuous emission reduction which (taking into account the cost of achieving
such emission reduction, and any nonair quality health and environmental

,

impact and energy requirements) the Administrator determines has been
adequately demonstrated.''

Generally Available Control Technoloaies (GACT) - The EPA Administrator may
elect under certain circumstances to promulgate standards or requirements

which provide for the use of generally available control technologies or
management practices to reduce emissions of hazardous air pollutants.**

" Public Law 101-549 (104 STAT. 2399) November 15, 1990, (Clean Air Act
Amendments of 1990).

" " EPA Glossary of Environmental Terms and Acronym List". OPA-87-017,
August 1988.

'' Clean Air Act Amendments of 1990, Section Ill(a)(1)

'' Clean Air Act Amendments of 1990, Section 112(d)(5)
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Maximum Achievable Control Technoloav (MACT) - Emissions
limitations based on the best demonstrated control technology or

practices in similar sources to be applied to major sources
emitting one or more of the listed toxic pollutants."

|

fLq;idual Risk - The quantity of health risk remaining after
application of the MACT (Maximum Achievable Control Technology).''

|

|

| l

!
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,

| " Glossary of Terms - Clean Air Act Amendments of 1990

** Glossary of Terms - Clean Air Act Amendments of 1990
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'

Federal Register / Vol. 58 No. 0 / Thursday, January 14, 1903 / Proposed Rulse 4363

sUPPLf MENTARY INFORMAT)ON: p_oultry products, imported into the minimally burdensome and maximally,

Beckground United States. This proposed rule would efficient. Therefore, the Department
benefit them by providing an alternative specifically seeks comments and

The regulations in 9 CFR part 92 part of entry. The convenience this suggestions from the public regarding
(referred to below as the regulations) altemative port would provide would any less burdensome or more efficient
contain, among c,ther things, provisions not result in any significant economic alternative that would accomplish the
concerning the importation of birds and benefit. Further, we do not expect that purposes described in the proposal.
poultry into the United States. These this proposed rule,if adopted, would Comments suggesting less burdensome
provisions are designed to prevent the result in any increase in the number of or more efficient altematives should be
introduction of exotic Newcastle disease these birds and poultry, and poultry addressed to the agency as provided in
and other communicable diseases of products, imported into the United this notice.
poultrv into the United States- States

Section 92.102(a) hsts special ports Under these circumstances, the List f Subjects in 9 CFR Part 92
designated for the importation of pet Administrator of the Animal and Plant Animal diseases, Imports, Livestock,
birds imported under the provisions of Health Inspection Service has Poultry and poultry products,
5 92.101ic)U). Section 92.203(d) determined that this action would not Quarantine, Reporting and
designates limited ports available for the have a significant economic impact on recordkeeping requirements.
entry of poultry and poultry products, a substantial number of small entities. Accordingly,9 CFR Part 92 would be
such as poultr> test specimens, or amended as follows:hatching eggs and day old chicks, which Executive Order 12778
do not appear to require restraint and This proposed rule has been reviewed PART 92-lMPORTATION OF CERTAIN
holdmg facihties. In accordance with under becutive Order 12778, Civil ANIM ALS AND POULTRY AND
5 92101(f), performing or theatrical Justice Reform. If this proposed rule is CERTAIN ANIM AL AND FOULTRY
birds may be imported at the ports of adopted: PRODUCTS; INSPECTION AND OTHER
entry hsted in 5 92.102(a) or 5 92 203(d). (O All State and locallaws and REQUIREMENTS FOR CERTAIN
And. in accordance with 5 92.201(c), regulations that are inconsistent with MEANS OF CONVEYANCE AND
performing or theatrical poultry may be this rule will be preempted; SHIPPING CONTAINERS THEREON
irnported at the ports listed in (2) No retroactive effect will be given
5 42 203(d) to this rule; and 1. The authority citation for part 92

.

Pet birds; performing or theatrical (3) Administrative proceedings will would continue to read as follows:
birds. and performirg or theatncal not be required before parties may file Authority: 7 U.S C 1822, to U.S C 1306;
poultry are generally imported in small suit in court challenging this rule. 21 U.S C 102-105.111,134a.134b,134c,
numbers and in carrying cases or cages, 134d.134f and 135: 31 U.S C 9701; 7 CFR
and do not require restraint and holding Paperwork Reduction Act 217,2.51 and 371.2(dt.
facilities. It appears that Port Canaveral, This proposed rule contains no new

192.102 Mmended)FL, could be used for the importation of information collection or recordkeeping
these birds and poult , and for certain requirements under the Paperwork 2. In D2.102, parsgraph (a) would be
other poultry and pou$try products that " * " by!

,

Reduction Act of 1980 (44 U.S.C.,3051 gnav l,l m ate y ape " Miami",do not require restra nt and holding et seg ).
facihties Therefore, we propose to add Regulatory Reform: Less Burdensome 1 92.203 Mmended)
Port Canaveral, FL, to the list of ports or More Efficient Alternatives 3. In $ 92.203, paragraph (d) would be
in 55 92.102(a) and 92.203(d). amended by adding " Port Canaveral,"
Executive Order 12291 and Regulator 7 *** * * *"co r i ed to y ng out at t oryTlexibihty Act and regulatory mandates in a mannst Done in Washingt.m. DC, this 6th day of

We are issuing this proposed rule in that best serves the public interest. January 1993.

conformance with Docutive Order Therefore, where legal discretion Lonni'I KlaE.
12291, and we have determined that it permits, the Dopartment actively seeks Acting Administmtor, AnimalandPlant
is not a " major rule." Based on to promulgate regulations that promote frealth Inspection Semce,
information compiled by the economic growth, create jobs, are IFM Doc. 93-924 Filed 1-13-93, a 45 aml
Department, we have determined that minimally burdensome, and are easy for sumo coos mm
this proposed rule would have an effect the public to understand, use, or comply
on the economy of less than $100 with. In short, the Department is
million; would not cause a major committed to issuing regulations that NUCLEAR REGULATORY
increase in costs or prices for maximize net benefits to society and COMMISSION
consumers, individual industries, minimize costs imposed by those
Federal, State, or local government regulations. This principle is articulated 10 CFR Part 20
agencies, or geographic regions: and in President Bush's January 28,1992,
would not cause a significant adverse memorandum to agency heads, and in 9 g,

effect on competition, employment, Executive Orders 12291 and 12498. The Decommlaeloning of NRC-Ilconned
investment, productivity, innovation, or Department applies this panciple to the Facilities; Workabop
on the abihty of United States. based full extent possible, consistent with law. AGENCY: Nuclear Regulatory
enterprises to compete with foreign. The Department has developed and Commission.
based enterprises in domestic or export reviewed this ulatory pro osalin Action: Notice of workshop,
markets. accordance wi these pnr Ws.

This proposed rule,if adopted, would Nonethelesa, the DeparM telieves suuMARY: The Nuclear Regulatory
affect owners of pet birds, performing or that public input from all naurested Commission (NRC) is preparing to
theatrical birds, performing or theatrical persons can be invaluable to ensuring initiate aa enhanced participatory
poultry and certain other poultry and that the final regulatcry product h rulemaking on establis!dng the

. - . .- . _ - - - ,- , - _ . . . . .
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radiological critwta for tb so that(Wir tioensa may be terndnated. The Commiesion believes that there is
decommissioning of NRC46 censed This requires that the asdioactivdy in a need to incorporate into its regulatians *

facilities.The Commission mtends to land, groundweter,buddings, and rediological criteria for termination of
enhance the participation of affuded aquipraent resuhing frorn the licensed licenses and release ofland and
intemsts in the ruiemaking by schcsting operation k raiuoud to tevsis that structures for unrestricted use. The
commentary imm these interests on the ellow the propany to be relsesed for intent of this edien would be to prende
rulemeling issues before the staff unrestricted use. Limnsees must than a clear and consistent regulatorybesis
develops the draft proposed rule. The demonstrate that all facilities bare been for determining the extent to which
Commission plans to conduct a series of property decontaminated and that Ianas and structures must be
workshops to solicit mmmentary from radioactive maserial has ben decontaminated before a site can be,

affected interests on the fundamental transferred to authorized recipients. decommissioned. The Commission
approaches and issues that must be Confirmatory surveys are conducted by believes that indusion of criteria in the
addressed in establishingthe NRC, where appt ate, to verify that regulations would result in mare
radiologicalcriterie for sites maat NRC ' logicalcriteria for erricient and consistent licensing
decommissioning ne first workshop decommissioning. actions related to the numerous and
will be held in Chicago,Ilhnois on The types of nuclear fuel cycle frequently complexilte
January 27 and 28,1993 and will be facihties that willrequire decontamination and decommissioning
open to the public. decommissioning include nudcar activities anticipated in the future. A
DATES: January 27,1993 for 9 a.rn. to s power plants; non power (research and rulemaking effort would also provide an
p.ma January 28,1993 from 8:30 a.m. to test) reactors; fuel fabrication plants, opportunity to reassess the basis for the
430 p m. uraruum hexafluoride production restdual contamination levels contained

As discussed later in this notice, the plants, and lodependent spent fuel in existing guidance in light of changes
warkshop discussions will focus on the storage installations la addition there in basic radiation protection standards
hwues and approaches identified in a are currently about 24,000 materials and decommissioning experience
Rulemaking Issues Paper prepared by licensees. About me third of these are ' obtained during the past 15 years.
the NRC staff. The Commission will NRC licensees, while the remainder are The new enturia would apply to the
accept written comments on the licensed by Agreement States acting decornmissioning of power reactors.
Rulemdingissues Paper from the under the authortty of the Atomic non power reactors, fuel repnx:essing
pubhc.as well as from workshop Energy Act, section 274. plants, fuel fabrication plants, uranium
participants Written comments should These Licensees include universities. hexafluoride production plants,
be submitted by May 28,1993. medical institutions, radioactive source independent sperrt fuel storage
Aco4Essts:The workshop will be held manu,facturers,and companies that use installations,end materials hoenses.
at the Paric liyatt Hotela00 North radioisotopes for industrial purposes. The criteria we'sid apply to nuclear
Michigan Avenue, Chicago, Illinois. About 50% of NRC's 7.500 matenals facilitim Get operate through their

Send wntten comments on the hcems owwither sealed redw>edive normal lifetime, es well as to those that
Rulemaking1mues Paper to- Secutary, sources or small amounts of short-lived may be shut down prematumly. The
U.S. Nuclear Regulatory Cornmisson, radioactive materials. Decomrnissioning propou titeria would not apply to
Washington, DC 2.os15. ATTN. of these facihties should be relatively uranium >ther than sourceinsterial)
Docketing and Service Branch. lland sirnple because there is usually httle or mines arx nill tallings, high4evel waste
doliver comments to 11555 Rociville no residual radioactive contamination. repositories. rlowhvel weco disposal
Prke Rockville, Maryland between 7:45 Of the remaining 50% a small number facihties.
a m and 4.15 p m on Federal woridays (e g radioactive source manufacturers. Until the new cntens are in place, the
The Rulemaking issues Paper. is radio pharmaceutical prod ucers, and Commimico intands to proceed with the
available from Francis X. Camerna (See radioactive ore processors) conduct decommissioning of nuclear facilities on
FOR FURTHER INFORMATION CONTACT). operations that could produce a site-specific basis as the need arise>

substantial radioacttte contamination in considering existing criteria. Case andFOR FURTHER INFORW ATION COMTACT: o"8 of tM f8cihWe$' faciht''S- *ctivity Specific tr5k d*ci5'ons will
Francis X Cameron. Speal Counsel for P*the fuel cycle fac'ilities identified

,

like continue to be mede as necessary duringPublic Lisison and Waste Management, above, must be decontaminated before the pendency of this process.
,

Office of the GeneralCounsel,
th n sa y released forWashington, DC 20555. Telephone; The Enhanced Participatory

! Several hundred NRC and Agreement Rulemaking30 b504@ ."

$UPPLEMENTARY INF0F.M ATiog State licenses are terminated each year. The Commissian believes it is
The majority of these licenses involve desirable to provide for early and

Background limited operations, produce little or no comprehensive input from affeaed
The NRC has the statutcry radioactive contammation,and do not interests on important pubhc health and

responsibility for protection of health present complex decommissiornng sa fety issues, such as & development
and safety related to the use of source, prcblems or patential risks to public of radeologicalcriteria for
byproduct. and special nuclear material heakh or the anvironruent imm residual decunmisuorang. Accordmgly,the,

under the Atomic Energy Act.%e NRC cretaminatiort. flowevar, as the nuclear Commission is initiating ao saha ncing'

believes that one portion of this industry matures. :: is expected that participatory rulemakJng 1o establish
responsibihty is to ensure the safe and more and rnors of the larger nudear these critaria. The objectrus of the
timely decommissioning of nuclear facilitses that have been operating for a rulemaking is to enhanoa the
facihties which it licenses and to number of years will reach the end of participation of a%cted irnerests in the
prwide guidance to hoensees on how to their useful bses and be rulemaking by soliciting commentary
plan for and prepare their snes for decornmtssioned.ne elore, imh the from these irderests on the rulernaling
decommissioning. Onm licsnsed number and cunpkrxity of facilities that issues before the NRC staff develops b
activities bare ceased, hcansees are will require d ecommissionieng is draft proposed rule.%e NRC staff will
required to atwmmmias5on their decibtles expected to incease. condder lhls cornmerrtery in b

i

|

1
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development of the draft proposed rule,
as well as document how these final rule for Commission approval, will participation on previous Commission

loccur,
comments were considered in arriving regulatory or licensing actions. |

*

at a regulatory approach. The Participants The third criterion emphasizes l
participation from organizations withinCommission t>elieves that this will be an in order to have a manageable the region encompassed by theeffective method for illuminating the

decision making process on complex discussion among the workshop workshop. As much as practicable,
participants, the number of partici those organizations that primarily
in each workshop must be limited. pants Operate within the region, as opposed toand controversial public health and

safety issues This approach will ensure
that the important issues have been Based on discussions with experts on regional units of national organizations,
identified, will assist in identifying

workshop facilitation, the NRC staff will have priority in terrns of ;

potential information gaps or believes that the optimum size of the Participating in the corresponding )

im#ementation problems; and will workshop group is fifteen to twenty regional workshops. Organizations with
facihtate the development of potential participants. Due to differing levels of a national standing will be part of the |

i

solutions to address the concems that
Interest in each region, the actual " national" workshop to be held in

affected interests may have in regard to number of participants in any one Washington, DC.
workshop, as well as the number of ,

the rulemakin8 lvement of affectedarticipants that represent a particular Workshop Format * '

fnterest in any one workshop, may vary.To asse that each workshop
The early invo '

interests in the development of the draft
proposed rule will be accomplished invitations to attend the workshope will addresses the issues in a consistent !

'

through a series of workshops. A be extended by the NRC staff using manner, the workshops will have a
!

workshop format was selected because several selection criteria. First. to e,tsure C mmon Pre-defined scope and agenda
;

it will provide representatives of the that the Commission has the benefit of f cused on the Rulemaking Issues Paper i

affected interests with an opportunity to the spectrum of viewpoints on the discussed below. However, the
w rkshop format will be sufficientlydiscuss the rulemaking issues with one issues' the NRC staff is attemptin to

achieve the partici ation of the full flexible to a!!ow for the introduction ofanother and to question one another
about their respective positions and range of interests that may be affectedany additionalissues that the

concerns. Although the workshops are b]'the rulemaking. The NRC staff hasParticipants may want to raise. At each
workshop, the NRC staff will begin eachjjf sjlecinterWd to foster a clearer ' ' 8 " $'

discussi ndhop will be devoted to aeri d with a brief overvlowd p fic wor hope iderstanding of the positions and f the warconcerns nf the effected interests, as participants-State govemments, local
well as to identify areas of agreement g vennents, al gmmnents, discussion of the issues by the
and disagreement,it is not the intent of Federal agencies, citizens groups, participants. The workshop rommentary
the workshop process to attempt to nuclear utilities, fuel cycle facilities, will be transcribed and made available
develo a consensus agreement on the and n n. fuel cycle fa ilities. le addition to cartidpants and to the public.
rulema ing issues. In addition to the t these interests, the staff also plans to personnel from The Key stone Center.

invite representatives from the a nonprofit organization located in 1

cornmentary from the workshoft becontracting industry that perfonns Keystone, Colorado, will terve as
'

participants, the workshops wi
open to the public and the public will decommissioning work and neutral facultators for each tvorkshop.
be provided with the opportunity to representatives from professional The facilitators will chair the workshop
comment on the rulemaking issues and s cieties, such as the Health Physics sess ons and ensure that particfrants are
the workshop discussions at discrete S ciety and the American Nuclear given an opportunity to express their
intervals during the workthops. S ciety. The NRC anticipates that most viewpoints, assist participants in

The normal process for conduCg of the participants will be articulating their interests, ensure that
Commission rulemakings is NRC staff r8presentatives of organizations. participants are given the opportunity to
development of a draft proposed rule for However,it is also possible that the e question each other about their
Commission review and approval, may be a few participants who, because respective viewpoints, and assist in
publication of the proposed rule for of their expertise and influence, will keeping the discussion moving at a pace
public comment, considercion of the participate without any organizational that will allow all major issue areas to

ibe addressed,comment by the NRC staff, ai.d affiliation.
preparation of a draft final rule for The second selection criterion is the Rulemaking Issues PaperCommission approval In the enhnced ability of the participant to The NRC staff has prepared aparticipatory rulemaking, not " r.l> will knowledgeably discuss the full range of Rulemaking Issues Paper to be used aso
cornments be solicited before the NRC the rulemaking issues. The NRC staff a focal point for the workshopstaff prepares a draft proposed rule, but wishes to ensure that the workshops discussions. This paper, which will bethe mer hanism for soliciting there early will elicit informed discussions of distributed to participants in advance ofcomments will also provide an options and approaches, and the the workshops, sets forth in neutralopportunity for the affected interests rationale for those options and

terms the issues that must be addressed
,

and the NRC staff to discuss the issues approaches, rather than simple in the rulemaking, as well as
1

with each other, rather than relying on statements of opinion. The NRC staff's background information on the naturethe traditional one to-one written Stification of potential participants and extent of the problem to becorrespondence with the NRC staff.
' uen based on an evaluation of such addressed, in framing the issues and

i

|
After Commission review and approval wr s as the extent of a potential approaches discussed in theof the draft proposed rule that is r- pant's experience with a broad Rulemaking issues Paper, the NRC staffdeveloped using the workshop

i age of radiation protection issues and has attemmed to anticipate the varietycommentary, the general process of types of nuclear facilities, specific of views that exist on these approaclesIssuing the proposed rule for public
comment, NRC staff evaluation of experience with the decommissioning and issues. The paper will provide l

:

issue, and the extent of a potential assistance to the participants as theycomments, and preparation of a draft participant's substantive comment and prepare for the workshops, suggest the

1

_ _ .
,

. _ _



- - . - . .. . . _ -

f

43G6 Federal Register / Vol 58, No. 9 / Thursday, January 14, 1993 / Proposed Rules ,

workshop agenda, and establish the Dated at Rx.kvh. MD tMs 9th day of Brusmls Aircraft Certification Office,
level of technical discussion that can be January, ten FAA, Europe, Africa,and Middle East ,

expected et the workshops.The For the Nuclear Regulatory Commission. Office,c/o American Embassy,B-1000
workshop discussions are intendal to Samuel J. Chin, Brussels, Belgium: Telephone (322)
be used by the staff in developing the Secretary of the Cornanisnon 513 38.30 ext. 2710; Facsimile (3221

draft proposed rule. Prior to the IFR Doc 93-e50 Pded 1-134, B 45 sml 23048.99; or Mr. William Timberlake,
Project Offime, Small Airplsneworkshops no staff positions will be e,e, cm wru

f taken on the rulemaking approaches and Directorate, Airplane Certification
issues identified in the Rulemaking Service, FAA,1201 Walnut, suite 900,

i Issues Paper. As noted earlier, to the DEPARTMENT OF TRANSPORTATION Kansas City. Missouri 64106: Telephone
extent that the Rulemeling 1ssues Paper (816) 42f4932; Facsimile (816) 426-

! fails to identify a pertinent issue. this Federal Aviation Administration 2169

rney be corrected at the workshop SUPPLDdENI ARY WORMAT104;;
sessions. 14 CFA Part 39

Conunents IndtedThe discussion of issues is divided (Docket No. 32-CE-20-AD)
into two parts. First are two primary interested persons are invited to
issues dealing with: (1) The objecuves Altwort51 ness Directives; Avione participate in the making of the
for developing radiological criteria; and Mudry & Cie Model CAP 10B Airplanes proposed rule by submitung ruch

.
written data, views, or arguments as(2) application of precucality

AGENcn Federal Aviation they may desire. CommunicadonsI consideradous. The objectives Admmistratacn, DOT, should identify the Rules Docketconstitute the fundamental approach to
the establishment of the radiologinal AcnoH: Notice of propnsed rulemaking number and be submitted in triplicate to
criteria. and the NRC staff has identified (NPRML the address specified above. All

communicatinns received on or beforefour distinct possibilides including: 8 MAN s noda pmPOS*81 the closing date for comments, specified(1) Risk Limits, which is the
establ:shment of limiting values above supersede Airworthiness Direcdve (AD) above, will be considered before taking

80-2M1, which currently requires action on the proposed rule. Thewhich the risks to the public are inspucting both the cecter wmg lower proposals contained in this notice maydet.md imacceptable, but allows for
s and s at pr ao the be chan ed in I! ht of the commentscriteria to be set t ebw the limit using 6

, receive .practicality consideradons; Avions Mudt a Cie Model CAP 100 Comments are specifically invited on(2) PJs1 Coals. where a goalis akphnes, a apahg any cmcked the overal.1 regulatory, economic,selected and pradicality considerations part. An accident mvest gation has environmental, and energy aspects ofare used to establish cnteria as close to revealed cracking and failure of the die proposed rule. All commentsthe goal as practical; wing main spar in be vidnuy of a bolt submitted will be available, both before
(31 Best Effart, where the tehnology hole at the wmg rmt area on one of the and after the cbsing date for comments,for decontamination considermi to be effected cirplees that was in in the Rules Docket for examination by

the best available is e.pplied; and c mphance Mth the existing AD.The interested persons. A report that(4) Return to Preexisting Background, r p sed action would require summarires each FAA public contactwhere the decontaminauon would fnMS g an in8Pedion oper.ing in the concemed with the substance of thiscontinue unal the radiological win 8 NPetmely inspeding de upper proposal will be filed in the Raler
conditions were the sene as existed

. and lower wing spar caps for cracka, Docket
prior to the licensed activitas. and repairing any cracks. The scuons Cornnenters wishing the FAA to

f ollowicg the prima *y issues ar' specified by the proposed AD are acknowledge receipt of their comments
several semndary issues that are related intended to prevent fatigue fai]ure of the submitted in response to this notico

bu 1c h RC taf vYwa
, which could lead to loss of must submit a self. addressed, stamped'

wmgsff e a$ane. p ucard a which the following it cnm
seperate presentations and discussions.

DATIS: Comments must be received on statement is made: " Comments to
Ttiese secondary issues inelude the time

or before March 26* 1993' Docket No. 92-CE-20-AD." The
frame for dose calculation, the Postcard will be date stamped and
indisiduals or groups to be protected, AnontssEs: Submit comments in

retumed to the cornmenter. |
the use of separate criteria for specific triplicate to the Federal Aviation

'

exposure pathwava such as A drninistration (FAA). Central Region. Availability of NPRMs
groundwater, the' treatment of redon, Offim,of the Assistant Chief Counsel,

NPRM herson may obtain a copy of this
Any

and the treatment of previously buried Attention: Rules Docket No. 92-G-20- submitting a request to the
materials. AD, room 1558,601 E.12th Street, FAA,CentralRegion Office of the I

The Rulemaking issues Paper will be Kansas Caty, Missouri 64106. Comments Assistant Chief Counsel, Attention: I

provided to each potential workshop may be inspected at this location Rules Docket No. 92-CE-20-AD, room i

participant. Additional copies will be between 8 a.m and 4 p.m., Monday 1558,601 E.12th Street, Kansas City, |
avallsble to members of the pubhc in thmugh Fsiday, holidays excepted. Missouri 64106'

,
jattendance at the workshop. Copies will Service information that is dwd

also be available imm the NRC staff in the proposed AD may be obtained Discussion

contact idenufied above. In addition to from Avions Mudry & Cia, B.P. 214 AD 80-24-51, Amendment 39-4119,
the comments on the Rulemaking issues 27300 Bernay, France; Telephone (33) currendy uires inspecting both the
Paper provided at the workshops, the 32 43 47 34; Facsimile (33) 32 43 47 90. center wing skin and main spar
Commissim is also receptive to the This information immy also be n-ed upper flanga in the wing root areas for l

I

submittal of written mrnments on the at the Rulas Docket at the addreas abwe. cracks on certain Avions Mudry & Cie
rulemaking issues, es noted under the FOR FURTNEM INFOAAAADON COWTACT: Mr. Model CAP 100 airplanes, and repeiring
heading DA1ES. Raymond A.Stoer,PmgramOffker, any crocked part,

i
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Decommissioning Case Studies

A Sampling of Actual Decommissioning Case
Studies for Review by the Participants in the
Workshops that Support the U. S. Nuclear
Regulatory Commission's Enhanced Participatory
Rulemaking on Radiological Criteria for
Decommissioning

|

|

|

January 1993
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Decommissioning Case Studies

Introduction

The Nuclear Regulatory Commission recently initiated an Enhanced
Participatory Rulemaking to develop radiological criteria for
decommissioning for NRC-licensed facilities. NRC is enhancing
opportunities for participation of affected interests on the
rulemaking issues before the NRC staff develops the proposed
rule. Consistent with this objective, NRC is conducting a series
of workshops to solicit commentary from affected interests on the
fundamental approaches and issues that must be addressed in
establishing radiological criteria for decommissioning. As
announced in the Federal Register on December 11, 1992 (57 FR
58727), the workshops will be held in January through May 1993 at
seven locations throughout the United States.

In approving the plan for the Enhanced Participatory Rulemaking
to develop Radiological Criteria for Decommissioning, the
Commission directed the NRC staff to prepare summaries of actual
decommissioning cases and provide them to workshop participants
as background information. The Commission intended the cases to
include several types of facilities and cover a range of sites.
The objective of providing the cases to the workshop participants
was to illustrate the practical aspects of decommissioning
facilities with radiological contamination, including examples of
cases where decommissioning was hampered by technica.1, cost,
administrative, or other factors.

This paper presents a suite of sir, case studies to illustrate
"real world" decommissioning experiences and make tangible the
abstract concepts, such as radiation dose, risk, and monitoring
limitations, that lie at the root of the discussions at the
workshops. The case studies represent a range of facilities,
including a research oower reactor, two fuel cycle facilities,
two nuclear materials facilities, and a nuclear missile accident
site. Two of the facilities primarily involved naturally
occurring radioactive materials; the other four primarily
invvived artificially produced radionuclides. The sites are also
distributed geographically La the States of Connecticut, New
Hampshire, New Jersey, New York, Oklahoma, South Dakota. The
sites are summarized in Table 1.

Although not all of the facilities were licensed under the Atomic
Energy Act by NRC or an Agreement State, they all illustrate
practical aspects of decommissioning nuclear facilities. Three
of the facilities are currently licensed by NRC. One of the
facilities was licensed by an Agreement State prior to
decommissioning, after which the license was terminated. One
site was licensed by an Agreement State, but is currently being
remediated under the Environmental Protection Agency's (EPA's)

.
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Superfund Program under the Comprehensive Environmental Response, ,

and Liability Act. One of the facilities was notCompensation,licensed and is being remediated under the Installation
Restoration Element of the Defense Environmental Restoration

-

Cleanup activities at this site areProgram by the Air Force.
being monitored by EPA as if the site was in the Superfund,

| program.

For each case study, NRC staff has assembled summary informationI

that illustrates specific decommissioning issues. The summaries

|
include brief descriptions of the facility, nature and extent of
contamination, decommissioning criteria, decommissioning'

current status, and lessons learned. Whereapproach,
appropriate, maps and diagrams have been included to provide the
reader with a visual image of the extent and nature of
decommissioning action. Although more detailed information is
available for each site, the case studies have been intentionally
kept brief and focused to illustrate generic issues and avoid
undue attention during the workshops to individual cases.

Table 1. Summary of Decommissioning Case Studies

Name Location Facility Principal Regulatory

Type Radionuclides Status

UNC-Naval Montville, CT Fuel High Enriched Active NRC
Products Facility Uranium License

Kerr-McGee Crescent, oK Fuel Low Enriched Active NRC
Cimarron Facility Uranium, License

Plutonium

Pathfinder Sioux Falls, Research Activation Active NRC

Atomic Power SD Power Products ("Co, License

Plknt Reactor "Ni, "Fe)

GTE-Sylvania Manchester, Materials Thorium Terminated
NH Facility NH License

Radium Woodside, NY Haterials Radium Terminated
Chemical Facility NY License;

Superfund
Company site

B0HARC ocean County, Nuclear Plutonium Defense
Missile NJ Weapons Installation

Accident Site Site Restoration
Program

The decommissioning case studies follow. Readers with questions
should contact Michael Weber, NRC, Mail Stop SE4,. Washington, DC
20555 or (301) 504-1298.

11
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UNC-Naval Products*

Septic Leach Field
Montville, CT

Decommissionina Issues

Technical basis for translating residual contamination into.

radiological dose and/or risk

Averaging of residual contamination concentrations over clean soil-

due to heterogeneous nature of contamination

Facility Description

The UNC incorporated (UNC) Naval Products facility fabricated nuclear fuel for
naval reactors at a facility in Montville, CT. Beginning in 1974, the
Montville facility made operational discharges of small concentrations of
highly enriched uranium to an onsite septic field as an effluent from the
liquid radioactive waste treatment facility. These effluents were discharged
in accordance with the license for the UNC-Montville facility. Discharge of
enriched uranium to the leach field terminated in November 1987, when NRC
authorized discharge of the waste water directly to the sanitary sewer syctem
of Montville, CT, which was acceptable because of the low concentrations of
the enriched uranium in the effluent.

In March 1990, UNC announced plans to decommission the Montville facility and
terminate their license. UNC-Hontville stbmitted a plan for decommissioning
the facility on June 1, 1990. Ont part of this ,olan sper.ifically addressed
the decommissioning of the formerly used septic leach field. The final
revision of the septic leach field decommissioning plan was submitted on
May 22, 1992. The site also contains numerous buildings. These are being
decommissioned in accordance with the June 10, 1991 decommissioning plan.

Nature and Extent of Contamination

The septic leach field consisted of two parts. Septic field I consisted of 43
4-inch diameter perforated pipes of varying lengths, arranged in parallel 2.5
feet wide by 2.5 feet deep stone-filled trenches, each separated by 5.5 feet
of clean soil and buried 3 to 8 feet below the soil surface. Septic field 2
consisted of 2 groups of 6 six-foot diameter perforated concrete drywells
spaced in a polygonal pattern approximately 40 feet apart and each surrounded
by 2 feet of crushed rock. The size and orientation of septic leach field 1
is illustrated in Figure 1 and septic leach field 2 in Figure 2. Gross alpha
concentrations averaged >100 pCi/g for samples of the fine-grained material
between the stones in the trenches in septic field 1. When averaged over the

. mass of the stones as well as the fine grained material between the stones,
this activity concentration was about 38 pCi/g. Ingrowth of decay products
was not significant due to their virtual absence in the original enriched
uranium and the limited amount of time since discharge.
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Decommissionina Criteria .

,

The major regulatory criteria applied to cleanup of the septic leach field
included the following:

1. Option 1 Concentration Criteria from the 1981 NRC Branch Technical
Position (BTP) on Disposal or Onsite Storage of Thorium or Uranium
#astes from Past Operations (46 FR 52061; October 23, 1981) -
30 pCi/g for enriched uranium.

2. The dose via the groundwater-drinking water pathway was limited to a
maximum of 2.3 millirem /yr Total Effective Dose Equivalent (TEDE),
consistent with the dose basis for Option 1 concentrations for
enriched uranium in NRC's 1981 BTP (in lieu of EPA's proposed
drinking water standard of 4 millirem /yr EDE or limit of 20 pg/l for
uranium (30 pCi/1)).

UNC proposed a value of $25,000 per person-rem averted be used in calculations
to shcw that residual contamination would be as low as reasonably achievable
(ALARA), if above the Option 1 concentrations. UNC concluded, however, that
the Option I criterion in the 1981 BTP would be applied to the site.
Therefore, no additional effort was necessary to reduce contamination
levels below the Option 1 criterion.

Decommissionino Anoroach

UNC removed, packaged, and shipped for off-site disposal all distribution and
service pipes, distribution boxes, sludges, and drywell cylinders. UNC also '

removed the residually r,ontaminated materials in excess of the decommissioning
criteria described be19w. UNC verified compliance with the cleanup criteria
using a biased survey of the leach field with samples taken every 10 m along
the centerline of tb9 exposed trenches. Hotspots were identified and surveyed
in a manner con 6 tent with the approach described in NUREG/CR-5849. In
determining compliance with the hotspot criteria, the licensee averaged
samples along a single horizontal planar surface and not vertically over the
trench depths.

To demonstrate compliance with the groundwater protection criteria, the
1

licensee will use the RESRAD dose assessment computer code to estimate>

potential doses to hypothetical future onsite residents, who could consume
potentially contaminated groundwater. The modeling done in support of the
groundwats pathway assessment assumed that the total activity in the septic
field was distributed over the mass of the septic field (including the clean
soil between trenches and drywells).

The decommissioning project for the entire leach field cost approximately
$2,000,000 dollars and was completed in 12 months.

1-2
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Current Status of Site

The licensee has completed decontamination of the septic field to BTP option 1
levels. The licensee has also completed its termination survey for the leach
field. NRC's contractor has performed a confirmatory survey, but the results
of this survey have not been received.

Lessons Learned

The contamination in the leach field existed in a fine-grained matrix between
or on the 1.5-inch diameter stone used in the leach field. This raised an
issue about whether to allow the stone to constitute part of the mass of the
soil samples taken in the field because the interior of the stone was not
contaminated. Resolution of this question affected the calculations that
translate residual radiological contamination into dose to an potential site
resident. In response to the licensee's proposal, NRC decided that the stone
should be included in the mass of the sample (thus reducing the concentration
of each sample) because it was not reasonable te assume that the fine-textured
material would be separated from the stone to any significant degree in
reasonable exposure scenarios.

The licensee initially attempted to correlate gross alpha data from the field
to uranium concentrations. This did not work because natural background
gross-alpha measurements were too variable. In addition, the chemical form of
the uranium in the field did not lend itself to the type of gross alpha
analytical technique attempted on these samples. Further, the laboratory
chosen by the licensee for analysis of soil samples generated gross-alpha
values that were consistently lower than measured uranium concentrations,
whereas the gross-alpha values should have been greater than uranium
concentrations. The licensee expended considerable effort trying to resolve
the apparent disparities between the gross-alpha values and the uranium
concentrations. Consequently, the licensee wasted time, money, and effort
trying to evaluate the adequacy of the septic field decommissioning using
gross-alpha analysis. The licensee ultimately selected alternative
laboratories and analytical techniques to determine uranium concentrations
directly.

Based on this experience, the licensee and NRC learned the following lessons:

The hotspot criteria in NUREG/CR-5849 are applicable to heterogenous*

contamination.

Licensees can complete ALARA analyses in planning d commissioning*

for various levels of clean-up.

The adequacy of licensee or contract laboratory Quality.

Assurance / Quality Control programs for radiological analysis should
be confirmed by the licensee, in consultation with NRC, before
radiological surveys to ensure that compatible and proper techniques ;

will be used.
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Kerr-McGee, Cimarron Plantso

Crescent, Oklahoma

Decommissionina Issues

Technical basis for allowing on-site burials of uranium contaminated.

soils

Approach to termination of multiple licenses.

Appropriate time period for dose calculations.

facility Description

Kerr-McGee operated two fuel fabrication plants, one for mixed-oxide fuels and
one for low-enriched uranium fuels, near Crescent, Oklahoma. The 1100-acre
site is located in a rural part of central Oklahoma, 30 miles north of
Oklahoma City, in a farming area. The Cimarron site is listed in the NRC's
Site Decommissioning Management Plan, j

In addition to the two fuel fabrication plants on the site, the licensee
operated several waste-water treatment settling ponds and a burial area (for '

burials previously allowed under 10 CFR 20.304), which were licensed as part
of the uranium plant. Both buildings were contaminated with uranium rnd
plutonium. The settling ponds are contaminated with uranium, while the burial j
areas (two additional areas recently discovered) contain uranium and trace ;

amounts of thorium from waste disposals associated with offsite activities.
Fuelfabricationoperationsatbothplantswereterminatedinlp75. Major
contaminated faci])ities include the plutonium plant (-26,000 ft ), the uranium

i

lplant (-60,000 ft , 3 waste-water treatment settling ponds, and waste burial
areas. There were also five previous waste water treatment ponds; these ponds i

were closed in 1977 and 1978. |

Nature and Extent of Contamination i

Decontamination of the mixed oxide facility began in 1979, and in 1989, an NRC
contractor completed a confirmatory survey that demonstrated that this
facility met decommissioning guidelines. No plutonium contamination has been
identified outside of the mixed oxide building. The yard outside this
facility is contaminated with small concentrations of uranium from the nearby
uranium plant. Cimarron Corporation submitted a request for license
termination for this facility in August 1990, followed by a request in
November 1990 to allow renovations in order to facilitate non-nuclear
operations, which NRC approved.

The soil around the uranium plant and the uranium plant building are
335 ) .contaminated with low-enriched uranium (ranging from 2 to 9.1 percent U

Soil in the settling ponds and the burial grounds are also contaminated with
uranium with concentrations generally in the range of 30 to 100 pCi/g of about

2-1
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1.3 percent average enrichment. Although a known burial area was exhumed and t

resulting wastes shipped offsite for disposal, other apparent 10 CFR 20.304
burials exist at the site. In addition, elevated uranium concentrations were
documented in samples taken during the closure of the five former waste water
ponds at the site. The waste-water treatment lagoons also contain chemical
contamination (primarily nitrate contamination (NO )). Groundwater in one3
area of the site is also contaminated with uranium and non-radiological
constituents (e.g., N0 ).3

About 400,000 ft of soil contaminated with enriched uranium with3

concentrations averaging 70 pCi/g in the top I to 2 feet of the ground
surrounding the processing buildings. Samples from the closed ponds indicated
that appreciable portions of the bottoms of two ponds consisted of
contaminated soils in the range of 300 to 400 pCi/g uranium prior to tilling,
which occurred at the time of closure of the ponds. Consequently,
concentrations of uranium in the bottom sediments would now be expected to be
lower due to mixing of the contaminated material with clean sediments during
tilling.

Decommissionina Criteria

The major regulatory criteria applied during decommissioning include the
following:

1. Guidelines for Decentamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for
Byproduct, Source, or Special Nuclear Material, Juiy 1982 (An
Enclosure to Policy and Guidance Directive FC 83-23)

2. Acceptable Soil Contamination Levels, Enclosure 3 to Policy and
Guidance Directive FC 83-23, November 4, 1983

3. Option 2 Concentration Criteria from the 1981 NRC Branch Technical
Position (BTP) on Disposal or Onsite Storage of Thorium or Uranium
Wastes from Past Operations (46 FR 52061; October 23, 1981) -- for
enriched uranium, the criterion is 100 pCi/g (soluble), 250 pCi/g
(insoluble)

The first group of criteria defined acceptable surface contamination levels on
building surfaces; the second group of criteria were applied to the soils
surrounding the buildings. The soil criteria were consistent with the
criteria in the 1981 BTP and included a value of 25 pC1/g for total plutonium.
The BTP was applied to a proposed onsite burial of soil contaminated with
uranium in accordance with 10 CFR 20.302.

Decommissionina Acoroach

Kerr-McGeo has finished decontaminating the plutonium plant under an NRC-
approved decommissioning plan. At the urar;um plant, Kerr-McGee has excavated
and shipped for disposal the contents of the initially-identified burial area
and has continued decontaminating the building. The licensee has surveyed the
soil around the building to detect uranium contamination and submitted a

2-2
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requestfopauthorization(pursuantto10CFR20.302)todisposeofof uranium-contaminated soil onsite under Option 2 of the 1981400,000 ft
Staff has estimated that an on-site disposal would reduceBTP.

decommissioning costs by $10 million or more due to the avoidance of costs for
disposing of the contaminated soil offsite. The proposed burial also has the

Theadvantage of reducing radiation exposure to remediation workers.
licensee's evaluation of the potential for future groundwater contamination
beneath the site concluded that it was unlikely for any uranium to reach
groundwater in a well located immediately adjacent to the burial area within
1000 years due primarily to the retardation of the uranium by the bedrock at
the site.

Current Status

NRC termination of the license for the mixed oxide facility is+

pending

Termination of the license for the uranium fuel facility is.

dependent upon proper completion of the following steps:
>

Adequate site characterization-

Authorization of onsite disposal in accordance with 10 CFR 20.302-

Decontamination of the building and adjacent soils in accordance-

with existing criteria

lessons Learned

Limited characterization of the extent and distribution of*

contaminated material at the site complicated decommissioning

Prudent measures to reduce the likelihood of human exposure to the.

contamination and other prescribed conditions on disposal of
contaminated soil may be perceived as being inconsistent with the
" unrestricted use" standard for decommissioning

,

l

2-3
J

!
l

- _ _ _-



.

Northern States Power'

Pathfinder Atomic Power Supply
Sioux Falls, South Dakota

Decommissionina Issun

Technical basis for the release of residual contamination on.

building surfaces containing gamma-emitting radionuclides

Advantages and disadvantages of phased decommissioning approaches*

facility Description

The Pathfinder Atomic Power Plant was a 66 Megawatt-electric (~200 Megawatt-
thermal) boiling water reactor operated by Northern States Power (NSP) on a
site 5.5 mi ks northeast of Sioux Falls, South Dakota. The plant ceased
operations in September 1967. The fuel was removed from the site and the
facility was placed in a 3afe Storage (SAFSTOR) condition in 1971. At that
time,NSPdecontaminatedportionsofthefacilitybyreducipgsurfaceactivity
and filling the reactor vessel with gravel. About 3,000 ft (400 drums) of
radioactive waste were generated in this decontamination effort and shipped
offsite for disposal. NSP stored contaminated equipment and piping that was
too large to be drummed in the reactor building and spent fuel pool. As a
part of the SAFSTOR program, contaminated equipment and material was
transferred to a byproduct materials license in August 1972 and the operating
reactor license was terminated. NSP installed non-nuclear boilers in the
facility and continued to generate electricity until the present using the
plant's turbine generator.

Nature and Extent of Contamination

Because of Pathfinder's limited operating history (e.g., about 80 days) and
lack of any identifiable nuclear fuel leaks during operation, radioactive
contamination levels were relatively low and causej only by neutrgn6 55activation. The primary radionuclides were Co, Ni, and Fe; ' Co dominated
in terms of radiological significance. Total activity prior to removal of the
reactor pressure vessel was about 563 Curies (Ci), all but 0.044 Ci of which
was contained in the pressure vessel and jts internal hardware.
Decommissioning generated about 34,450 ft of waste containing essentially all
of the 563 Ci. Figure 1 depicts a cross-section of the reactor and fuel
handling buildings. Figures 2 and 3 depict the extent of surface
contamination within the reactor and fuel handling buildings, respectively.

Decommissionina Criteria

The criteria used for unrestricted release of the reactor building and fuel
nandling building were the acceptable surface contamination levels stated in
Table 1 of Reguiatory Guide 1.86, Termination of Operating Licenses for
Nuclear Reactors. The NRC applied an additional criterion that gamma exposure

3-1
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rates measured one meter from the building surfaces shall not exceed 5 pR/hr
above background.

Decommissionina Acoroach

NSP initiated final dismantlement and decontamination activity in the late
In 1990, NSP removed and shipped the reactor vessel intact along with1980s.

other waste to the low-level radioactive waste disposal facility in Richland,
Washington by rail and truck. Dismantlement also included partial demolition
of the reactor building (the lower portion of the concrete containment
structure will be buried in place) and decontamination of portions of the fuel
handling building. The project caused a total estimated exposure to workers
of about 4 person-rem and required about one year to complete. Total cost of
the decommissioning action was about $13 million.

NSP set action levels for contamination below the criteria in Regulatory Guide _

1.86 during the radiological survey. Any scan exceeding the criteriaThose areas exceedingtriggered additional direct contamination measurements.
the criteria were decontaminated and resurveyed. Final survey of the site
showed that nearly all the areas were remediated to levels less than the "best
estimate" of local background radiation.

Some contamination remains in the turbines that are still being used to
generate electricity at the plant in conjunction with the non-nuclear boilers.
This contaminated equipment will remain at the site under the control of the
licensee until it has been properly removed and disposed of or decays below
acceptable contamination criteria.

Current Statut

NRC approved release of the Reactor Building, Fuel Handling.

Building, and Waste Storage Building for unrestricted use in
November 1992

Lessons learned

Remediation and measurement technology for surface contamination is*

readily available and implementable
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GTE/Sylvania

Manchester, New Hampshire

Decommissionina Issues

Long-term reliance on institutional controls for limiting exposure*

to residual radioactive materials

facility Description

GTE/Sylvania was licensed by the Atomic Energy Commission in 1965 to use
thorium dioxide in coating electrodes for high-intensity light bulbs. These
operations were conducted at a manufacturing plant in an industrial area in
Manchester, New Hampshire. The thorium was suspended in methanol and vacuum-
deposited on the electrodes, which were then cleaned and fired at high

'

temperatures to fuse the coating into a ceramic solid. The electrodes were
then encapsulated in gas-tight, fused, silica capsules. GTE/Sylvania
continued this process until February 1986, when the facility initiated
decommissioning of the thorium operation. The site was licensed by the State
of New Hampshire from 1966 until the license was terminated at the conclusion
of decommissioning in July 1991.

Nature and Extent of Contamination

Prior mmissioning, contamination consisted of processed thorium oxide
dust (g decg2sTh, and some decay products) distributed throughout three roomsTh,
(light room, chemistry laboratory, and high temperature furnace room (with two
high temperature furnaces)). Other contaminated areas included soil beneath a
waste storage area, an underground settling tank, and electrical cables and
five conduits inside an underground electrical vault. The settling tank was
7.5 feet high with a diameter of about 8 feet and contained about 1 foot of
thorium sludge in the bottom. The electrical vault was 5 x 5 x 8 feet and
contained about 1.5 feet of thorium sludge on the bottom. Contamination in
the settling tank and electrical vault was discovered late in the process of
decommissioning; contamination within the electrical vault was not anticipated
because it was not involved in the processing or application of the thorium.

About600 mil 11curiesofthoriumwasremovedduringdecommjssioning;the
decommissioning project generated a total of about 3800 ft of low-level
radioactive waste, which was sent offsite to a licensed low-level waste
disposal facility. Contamination on the surface of the electrical cables
three feet underground feeding the electrical vault way about 22,000
disintegrations per minute (dpm) beta-gamma per 100 cm . After covering with
plastic to contain any removable cpntamination, the surface activity was
lowered to about 14,000 dpm/100 cm . The conduit entrances measured up to
9600 dpm direct beta-gamma /100 cm . Soils beneath the waste storage area are
contaminated with thorium up to 500 pCi/g.
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economical to remove the contaminated soils during decommissioning, NRC"

indicated that in situ disposal of the thorium-contaminated soils would be
acceptable under existing NRC guidance. NRC's 1981 Branch Technical Position
(BTP) on Disposal or Onsite Storage of Thorium or Uranium Wastes from Past
Operations (46 FR 52061; October 23,1981) allowed disposal of contaminated
soils under Option 4 up to 500 pCi/g for natural thorium with appropriate deed
restrictions in areas zoned for industrial use only.

Consistent with Option 4 of the 1981 BTP, the licensee amended the deed to
prohibit (1) excavation below 1 foot without prior approval and
(2) construction or occupation of residential or industrial structures or for
agricultural purposes. Thepestrictedareahasasurfaceareaof
approximately 1.3 million ft and includes (1) contaminated subsurface soils
outside the building in the waste storage area,-(2) contaminated subsurface
soils surrounding the buried settling tank, and (3) contaminated electrical
cables and conduits in the buried electrical vault. The licensee estimated a
worst case annual dose to an inadvertent intruder of about 770 millirem whole
body dose above background in the event the person disregarded the area
markers and deed restrictions and occupied the site of the contaminated soil
for about 19 hours per day.

Current Status

The State of New Hampshire terminated the license for the site on*

July 30, 1991

Lessons learned'

Non-radiological hazards (high voltage) and excavation impacts*

sometimes may preclude decontamination efforts

The decommissioning process was hampered by a lack of specific*

guidance and regulations for acceptable soil contamination limits
1

Smaller Agreement State programs may not have sufficient technical*

expertise to regulate complicated decommissioning projects 1

232 IUse of surrogate radionuclide (22 sac for Th) in situations where*

secular equilibrium does not exist needs to be validated on a site- j

specific basis

l

i

' Based on " Decontamination and Decommissioning of Thorium Dioxide |

Hanufacturing Plant," Dennis P. O'Dowd, New Hampshire Department of Public i

Health Services, Presentation to the Conference of Radiation Control Program l
Directors Annual Conference, May 1988. |

l
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Radium Chemical Company'*

Woodside, New York

Decommissionina 1ssues

Radon exposures associated with residual radioactive material*

Disposal of low activity waste from decommissioning in sanitary*

landfills

facility Descriotion

The Radium Chemical Company site consists of a one-story brick building
located in a light industrial section of Woodside, Queens County, New York.2,6.

The Radium Chemical Company (RCC) produced luminous paint cpptaining Ra

beginning in 1913 and later manufactured, leased, and sold Ra sources to
hospitals, medical centers, and research laboratories. The radium sources
were stored on-site in lead containers in a poured concrete vault. Following
closure of operations in 1983, RCC abandoned the building leaving behind
radium sources, contaminated containers and labware, along with building and
soil contamination. From 1988 to 1989, EPA undertook limited emergency
removal actions under Superfund to secure the facility and remove radioactive
sources.

The site was added to the National Priorities List for remediation under
Superfund based on a health advisory issued by the Agency for Toxic Substances
and Disease Registry in November 1989. The primary current radiological
concern involves radium-contaminated building surfaces and components,
hazardous wastes, and soil. Present and future potential exposures are
primarily associated with direct gamma exposure and exposure via
ingestion / inhalation within the facility.

Nature and Extent of Contamination

Theone-apresitehousesaone-story,brickbuildingwithafloorareaof ,

10,000 ft . RCC leased about 7220 ft of the building. A detailed survey |
indicated 19 hotspots with elevated dose rate readings, including 15 hotspots
in the source vault. A hotspot is defined in this project as an area that
measures more than:

(1) 10 millirem /hr at a distance of I cm from the surface,
2(2) 100,000 disintegrations per minute (dpm) per 100 cm of removable

alpha contamination, or
2(3) 250,000 dpm per 100 cm removable beta contamination.

The highest hotspot inside the source vault measures 200 millirem /hr at I cm.
Thy maximum surface contamination within the source vault was 847,000 dpm/100 i

cm of removable beta contamination. The highegt removable beta contamination |
outside the source vault was 483,000 dpm/100 cm . |

!
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Decommissionina Criteria

The objective of the remediation is to reduce contamination to a level that
will permit release of the site for unrestricted use without generating an
excessive amount of radium waste in the process. The criteria to be applied
in this remediation include the following:

(1) EPA's 5 pCi Ra/g standard for contaminated soils and materials226

(based on EPA standards for uranium mill tailings cleanup in 40 CFR
Part 192),

(2) EPA's 4 pCi/l action level for 22rRn in indoor air,

(3) Gamma exposure rate no greater than 20 4 /hr above background (basedR

on 40 CFR Part 192 and EPA guidance), and

(4) Acceptable surface contamination levels from NRC's Regulatory Guide
1.86 for removable, and maximum and average surface activity.

Decommissionina Acoroach

EPA considered 4 alternative remedies to cleanup the contamination at the RCC
site, including: (1) no action, (2) total decontamination of the facility
(e.g., building surfaces, underground piping, sewer lines, and soil) and
disposal of radioactive waste offsite, (3) complete dismantling and removal of
the contaminated material and its disposal at a radioactive waste disposal
facility, and (4) partial decontamination and dismantling of the facility.
EPA selected Alternative 4 with the objective of releasing the site for
unrestricted use. This alternative provides the best balance of time for
completion, volume of contaminated waste, risk to workers, state and public
acceptance, and cost.

EPAcp26nducted partial decontamination by first removing hot spots contaminated
with Ra to reduce worker exposure and the risk of spreading contamination
during dismantling. Building masonry with 22'Ra concentrations less than
5 pCi/g was disposed of in a sanitary landfill to reduce the volume and cost
of waste disposal in a radioactive waste disposal facility. Although the New
YorkStateDepagtmentofLaborprohibitsdisposalofwastescontainingmore
than 0.1 pCi/g 'Ra in a sanitary landfill or as in situ soil, the agency
agreed to waive the requirement due to the technical difficulty in achieving
this level because of background levels and the substantial increase in cost
associated with disposal of such wastes at licensed disposal facilities.

EPA then dismantled and removed contaminated material, in sequence, from (1)
the building interior; (2) roof, O ndows, and doors; and (3) residual masonry.
Contaminated soil above the criter. as excavated and shipped to the,

'

Envirocare facility in Tooele County, Utah, or acceptable alternative
facility. The projected cost to remediate the site was $18,699,000 and
required more than two years to complete.

.
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iGTE/Sylvania
Manchester, New Hampshire

.

Decommissionino Issues

Long-term reliance on institutional controls for limiting exposure*

to residual radioactive materials

Facility Descriotion

GTE/Sylvania was licensed by the Atomic Energy Commission in 1965 to use
tho-tum dioxide in coating electrodes for high-intensity light bulbs. These
operations were conducted at a manufacturing plant in an industrial area in
Manchester, New Hampshire. The thorium was suspended in methanol and vacuum-
deposited on the electrodes, which were then cleaned and fired at high

'

temperatures to fuse the coating into a ceramic solid. The electrodes were
then encapsulated in gas-tight, fused, silica capsules. GTE/Sylvania
continued this process until February 1986, when the facility initiated
decommissioning of the thorium operation. The site was licensed by the State
of New Hampshire frem 1966 until the license was terminated at the conclusion
of decommissioning in July 1991.

Nature and Extent of Contamination

Priorj33odecgmissioning,contaminationconsistedofprocessedthoriumoxide
dust ( Th, Th, and some decay products) distributed throughout three rooms
(light room, chemistry laboratory, and high temperature furnace room (with two ;

high temperature furnaces)). Other contaminated areas included soil beneath a
waste storage area, an underground settling tank, and electrical cables and
five conduits inside an underground electrical vault. The settling tank was
7.5 feet high with a diameter of about 8 feet and contained about 1 foot of
thorium sludge in the bottom. The electrical vault was 5 x 5 x 8 feet and
contained about 1.5 feet of thorium sludge on the bottom. Contamination in
the settling tank and electrical vault was discovered late in the process of
decommissioning; contamination within the electrical vault was not anticipated
because it was not involved in the processing or application of the thorium.

i

| About600millicuriesofthoriumwasremovedduringdecommjssioning;the
decommissioning project generated a total of about 3800 ft of low-level'

radioactive waste, which was sent offsite to a licensed low-level waste !
'

disposal facility. Contamination on the surface of the electrical cables
three feet underground feeding the electrical vault way about 22,000 . >

disintegrations per minute (dpm) beta-gamma per 100 cm . After covering with
,

pi:.stictocontainanyremovablecpntamination,thesurfaceactivitywas i

lowered to about 14,000 dpm/100 cp The conduit entrances measured up to,

!

| 9600 dpm direct beta-gamma /100 cm . Soils beneath the waste storage area are
contaminated with thorium up to 500 pCi/g.
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Decommissionino Criteria

The major regulatory criteria applied to cleanup of the GTE/Sylvania incPded
the following:

Acceptable surf ace contamination levels from New Hampshire's 21.
" Permissible Levels of Surfpce Contamination" of 170 dpm/100 cm

(average fixed) contamination, and
(removable), 85p (dpm/100 cmmaximum fixed) surface contamination.2450 dpm/100 cm

Option 4 Concentration Criteria from the 1981 NRC Branch Technical2.
Position (BTP) on Disposal or Onsite Storage of Thorium or Uranium
kastes from Past Operations (46 FR 52061; October 23, 1981) -
500 pCi/g for natural thorium.

Decommissionina Aporoach _

When decommissioning of this site began in June 1986, it was expected to be a
routine, short-term project. The original goal of the project was to release
the site for unrestricted use (i.e., remove and dispose of all thorium
contamination to release the site without restriction because of the presence

Decommissioning was significantly complicated,of radioactive material).
however, by the discovery of the contaminated settlement tank and electrical
vault and by proposed reliance nn institutional controls to restrict long-term

Most of theaccess to contaminated soil beneath the waste storage area.
excavation and radiological survey work was completed by April 1988. The |

license for the facility was terminated in July 1991.

Decommissioning activities included the following: a detailed
characterization survey; removal and packaging of contaminated equipment;
dismantling and packaging of entire section of the plant (two chemistry labs,
a hallway, two exterior walls, and roof); removal of High Efficiency
Particulate (HEPA) filter; cleanup of the surface of the waste storage' area;
removal of over 100 feet of contaminated pipe; decontamination of the settling
tank and electrical vault; decontamination of two high temperature furnaces;
soil sampling; entombment of contaminated soil; shipping all waste to low-
level radioactive waste disposal facility; final termination survey; and
araendment of property deed placing restrictions on long-term use of the
contaminated waste storage area.

The licensee stabilized the contaminated soil in place, posted area markers
warning of the radioactive contamination, and placed restrictions in the deed
rather than to excavate and dispose of the thorium-contaminated soil in the
waste storage area and adjacent to the settling tank. A portion of the
contaminated land extends beneath the floor of a machine shop. The licensee
argued that removal of the contaminated tank and adjacent soils would have
been nearly impossible and would have required the demolition of a load-
bearing wall and foundation slab. Such demolition and associated wasteIndisposal would have been prohibitively expensive for the licensee.
response to a technical assistance request from the State of New Hampshire,
NRC reviewed the proposal to stabilize the soil in situ. Although NRC

indicated that it would be more protective and, in the long run, more

4-2
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! economical to remove the contaminated soils during decommissioning, NRC'

indicated that in situ disposal of the thorium-contaminated scils would be
acceptable under existing NRC guidance. NRC's 1981 Branch Technical Position

1 (BTP) on Disposal or Onsite Storage of Thorium or Uranium Wastes from Past
Operations (46 TR 52061; October 23, 1981) allowed disposal of contaminated|

soils under Option 4 up to 500 pCi/g for natural thorium with appropriate deed:

restrictions in areas zoned for industrial use only.'

Consistent with Option 4 of the 1981 BTP, the licensee amended the deed to
prohibit (1) excavation below I foot without prior approval and
(?) construction or occupation of residential or industrial structures or for
agricultural purposes. Thepestrictedareahasasurfaceareaof
approximately 1.3 million ft and includes (1) contaminated subsurface soils
cutside the building in the waste storage area, (2) contaminated subsurface ,

soils surrounding the buried settling tank, and (3) contaminated electrical ;

cables and conduits in the buried electrical vault. The licensee estimated a ,

worst case annual dose to an inadvertent intruder of about 770 millirem whole I
,

body dose above background in the event the person disregarded the area }
markers and deed restrictions and occupied the site of the contaminated soil
for about 19 hours per day.

Current Status

The State of New Hampshire terminated the license for the site on*

| July 30, 1991

Lessons learned'

Non-radiological hazards (high voltage) and excavation impacts.

sometimes may preclude decontamination efforts |
)

The decommissioning process was hampered by a lack of specific |.

guidance and regulations for acceptable soil contamination limits

Smaller Agreement State programs may not have sufficient technical.

expertise to regulate complicated decommissioning projects
232Use of surrogate radionuclide (228Ac for Th) in situations where*

secular equilibrium does not exist needs to be validated on a site-
specific basis

i

' Based on "Decentamination and Decommissioning of Thorium Dioxide
Manufacturing Plant," Dennis P. O'Dowd, New Hampshire Department of Public
Health Services, Presentation to the Conference of Radiation Control Program
Directors Annual Conference, May 1988.
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| Radium Chemical Company''

Woodside, New York

Decommissionina Issues
f= Radon exposures associated with residual radioactive material) *

Disposal of low activity waste from decommissioning in sanitary*

landfills

facility Description

The Radium Chemical Company site consists of a one-story brick building
located in a light industrial section of Woodside, Queens County, New York.zz6 '

The Radium Chemical Company (RCC) produced luminous paint cp26ntaining Ra

beginning in 1913 and later manufactured, leased, and sold Ra sources to
hospitals, medical centers, and research laboratories. The radium sources
were stored on-site in lead containers in a poured concrete vault. Following
closure of operations in 1983, RCC abandoned the building leaving behind
radium sources, contaminated containers and labware, along with building and
soil contamination. From 1988 to 1989, EPA undertook limited emergency
removal actions under Superfund to secure the facility and remove radioactive {

sources.

The site was added to the National Priorities List for remediation under j

Superfund based on a health advisory issued by the Agency for Toxic Substances j
and Disease Registry in November 1989. The primary current radiological ;

iconcern involves radium-contaminated building surfaces and components,
hazardous wastes, and soil. Present and future potential exposures are
primarily associated with direct gamma exposure and exposure via
ingestion / inhalation within the facility.

Nature and Extent of Contamination

The one-apre site houses a one-story prick building with a floor area of
10,000 ft . RCC leased about 7220 ft of the building. A detailed survey |
indicated 19 hotspots with elevated dose rate readings, including 15 hotspots

'

in the source vault. A hotspot is defined in this project as an area that
measures more than:

(1) 10 millirem /hr at a distance of I cm from the surface,
2(2) 100,000 disintegrations per minute (dpm) per 100 cm of removable i

alpha contamination, or
z(3) 250,000 dpm per 100 cm removable beta contamination. |

1

The highest hotspot inside the source vault measures 200 millirem /hr at I cm. !

Thp maximum surface contamination within the source vault was 847,000 dpm/100
cm of removable beta contamination. The highegt removable beta contamination

( outside the source vault was 483,000 dpm/100 cm .
,

5-1

1

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

.



.

-

Decommissionina Criteria

The objective of the remediation is to reduce contamination to a level that
will permit release of the site fr unrestricted use witbout generating an
excessive aroount of radium waste in the process. The criteria to be applied
in this remediation include the following:

(1) EPA's 5 pCi Ra/g standard for contaminated soils and materials226

(based on EPA standards for uranium mill tailings cleanup in 40 CFR
Part 192),

222(2) EPA's 4 pCi/l action level for Rn in indoor air,

(3) Gamma exposure rate no greater than 20 pR/hr above background (based
on 40 CFR Part 192 and EPA guidance), and

(4) Acceptable surface contamination levels from NRC's Regulatory Guide
1.86 for removable, and maximum and average surf ace activity.

Decomnissionina Anoroach

EPA considered 4 alternative remedies to cleanup the cortamination at the RCC
site, including: (1) no action, (2) total decontamination of the facility
(e.g., building surfaces, underground piping, sewer lines, and soil) and
disposal of radioacthe waste offsite, (3) complete dismantling and removal of
the contaminated material and its disposal at a radioactive waste disposal
facility, and (4) partial decontamination and dismantling of the facility.
EPA selected Alternative 4 with the objective of releasing the site for
unrestricted use. This alternative provides the best balance of time for
completion, volume of contaminated waste, risk to workers, state and public
acceptance, and cost.

EPA cp26nducted partial decontamination by first removing hot spots contaminated
with Ra to reduce worker exposure and the risk of spreading contamination
during dismantling. Building masonry with 'Ra concentrations less than
5 pCi/g was disposed of in a sanitary landfill to reduce the volume and cost
of waste disposal in a radioactive waste disposal facility. Although the New

York State Depagtment of Labor prohibits disposal of wastes containing more
than 0.1 pCi/g Ra in a sanitary landfill or as in situ soil, the agency6

agreed to waive the requirement due to the technical difficulty in achieving
this level because of background levels and the substantial increase in cost
associated with disposal of such wastes at licensed disposal facilities.

EPA then dismantled and removed contaminated material, in sequence, from (1)
the building interior; (2) roof, windows, and doors; and (3) residual masonry.
Contaminated soil above the criteria was excavated and shipped to the
Envirocare facility in looele County, Utah, or acceptable alternative
facility. The projected cost to remediate the site was $18,699,000 and
required more than two years to complete.
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Current Status of Site

Decontamination and dismantlement of the site is essentially complete. EPA is
currently investigating contamination of a sewer line at the site and
assessing the associated extent of contamination and risk. If the risk is
excessive and removal can be justified, EPA may excavate the sewer line and
any associated contamination soil and dispose of it consistent with the
criteria used in the rest of the project. EPA may also consider applying
supplemental standards in evaluating the contaminated sewer line.

Lessons Learned

It was difficult to identify and select appropriate cleanup criteria.

for the site that satisfied all parties; the delays caused by this
difficulty significantly complicated conduct of the remedial action

Selection of cleanup criteria was complicated by the fact that the.

lifetime cancer risk from background radiation at the site (in
excess of 10'3) exceedgd EPA's acceptabig risk range in the
Superfund Program (10' to 10'', with 10' as the point of departure)

Sele. tion of cleanup criteria was complicated because a suitable.

methocology did not exist for translating acceptable cleanup
criteria for groundwater contamination to soil concentrations

NRC Regulatory Guide 1.86 has only limited applicability in the.

remediation because it applies to surface contamination only and its
values were not determined on a consistent dose or risk basis

5-3
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BOMARC Missile Accident Site'
,

McQuire Air Force Base
.

Ocean County, New Jersey

Decommissionino Issues-

Dependence of preferred remedial action on the availability of*

affordable waste disposal capacity

Relationship between the volume of contamination and the cost of the.

decommissioning action j

Viability of long-term institutional controls to restrict access to*

contaminated materials
,

Facility Descriotion

Boeing Michigan Aeronautical Research Center (BOMARC) Missile Site was an
active defensive nuclear missile installation from 1958 until 1972. The

facility housed missiles equipped with nuclear warheads on a 218 acre site in
south-central New Jersey about 18 miles southeast of Trenton (see figure 1).

;

On June 7, 1960, a fire occurred in one of the onsite shelters housing a
missile. The shelter, missile, missile launcher, and warhead were partially
consumed by fire. Weapons grade plutonium (WGP) from the nuclear warhead was
dispersed to soils and structures in the immediate vicinity of the missile- ,

shelter. The material was dispersed by the fire itself- as well as the 30,000
gallons of water applied to control the fire for approximately 15 hours. The-
Air Force reports that no more than 300 grams of WGP was unaccounted for at
the time of the accident. Soon after the accident the Air Force fixed the
residual contamination in place by applying fixative paint,- concrete, and
asphalt over the contaminated areas, including the drainage ditch that
conducted contaminated' runoff during the accident.

The site is being cleaned up by the Air force under the Installation
Restoration Program Element of the Defense Environmental Restoration Program.
The Environmental Protection Agency (EPA) is monitoring cleanup' activities at
the site in a manner similar to a Superfund site cleanup. The Air Force
signed a Record of Decision selecting the preferred remedial action in
November 1992.

Nature and Extent of Contamination

No concentrations of radionuclides attributable to the missile accident weresurface water, or air at the site. The contaminants
detected in gr,oundwatg,Am) have been detected in numerous radiological-of concern ( Pu and

surveys in site soils, sgimeng,Pu, andmissingmissilelauncher,-andstructuralmaterials at the site. Pu, Pu will also be present, but at
less significant concentrations. The contamination in the soil appears to be

.

limited to the uppermost foot of soil and is concentrated in discrete " hot
spots." The soil contamination does not appear to.have migrated vertically

6-1
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downward more than a few inches since the accident. Surface activity surveys -

of the missile shelter and utility bunkeps indicated alpha surface activitiesCores through the concrete floorup to 80,000 counts per minute per 100 cm .
of the missile shelter indicate plu} onium levels within the concrete as high
as 65 pCi/ sample. About 208,000 ft of contaminated soil and material is
estimated to be above the applicable cleanup criteria, although additional
material may be discovered during the course of excavation and remediation
(see Figure 2). For example, the missing missile launcher and shelter doors
may have been disposed of onsite and would likely be removed during
remediation.

Decommissionino Criteria

The Air Force developed a site-specific cleanup standard for Pu in soil
Theassumingthatpeoplemayliveop3,thesiteatsometimeinthefuture.Pu was calculated using the computer codecleanup standard of 8 pCi/g of

RESRAD based upon a lifetime risk objective of 10'' cancer risk consistent
with current EPA guidance for the Superfund program. The Air Force also
proposes to apply the criteria for acceptable surface activity from NRC's
Regulatory Guide 1.86 for remediati n of the missile shelter, utility bunker,|

andotherstructurescontaminatedontheirexteriorsyrfaces. For alpha

contamination, 2these criteria would be <20 dpm/100 cm removable activity,2
,

| <300 dpm/100 cm maximum fixed activity, and <100 dpm/100 cm average fixed
! activity.

Decommissionina Acoroach

The Air Force considered five alternative remedial actions for the
contamination: (1) unrestricted access, (2) institutional control, (3)
institutional control with removal of specific materials (e.g., missile
launcher), (3) onsite treatment of soils and structures and disposed of
contaminated material off site in a radioactive waste disposal facility, and
(5) removal of all contaminated material above criteria for offsite disposal
at a radioactive waste disposal facility. The Air Force selected Alternative
#5 (Offsite disposal) because it was cost-effective, permanent, and
environmentally preferred. This alternative includes

Excavation of contaminated soils containing greater than 8 pCi/g of.

Pu

Excavation and sectioning of contaminated portions of the concrete.

apron, utility bunkers, and missile shelter

Excavation and removal (if found) of the missile launcher.

Containerization, transport, and disposal of contaminated materialsa

in an off-site radioactive waste disposal facility operated by the
Department of Energy (DOE)

Restoration of the site by backfilling with clean fill, grading, and-

revegetation.
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The cost of the preferred remedial action is $7 million if disposal is allowed !

at a DOE disposal facility; commercial disposal would increase the cost to at
least $24 million.

The Air Force's selection of the preferred alternative is contingent on its
cost-effectiveness. If it becomes no longer cost-effective, the Air Force
proposes to retain institutional control over the contaminated area, thereby
eliminating the only significant route of exposure. This alternative includes
monitoring, maintenance, and access control actions currently being conducted
at the site.

Current Status of Site

The Air Force is presently continuing to monitor the site and restrict access
to contaminated portions awaiting resolution of the issues associated with

,

' waste disposal.

Lessons Learned:

Limited availability of disposal capacity for low-level radioactive.

j waste after January 1,1993 and lack of DOE consent to accept waste
for disposal has delayed initiation of the remedial action

Multiple regulatory reviews by government agencies and the public*

resulted in late-stage comments that could not reasonably be
resolved without delaying the project

Lack of acceptable cleanup criteria for plutonium delayed progress*

in remediation until the Air Force developed and negotiated a
criterion with State and Federal agencies

i
The State disagreed with the Federal agencies (Air Force and EPA) on-

acceptable risk basis for developing the cleanup criterion for' Pu;
4

the State preferred 10*, while the Federal agencies preferred a
cleanup standard based on 10" lifetime risk. Another group, the
Pinelands Commission, asserts that the cleanup criterion should be
background, unless the Air Force can demonstrate no adverse impacts;

on surface water or groundwater quality
i
<
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Figure 1. Location of the B0 MARC Missile Site (Reference: Reconi of
Decision: BOMARC Hissile Accident Site, McQuire Air Force Base,
New Jersey, U.S. Air Force, November 1992, pg. 15)
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INTERNATIONAL DECOMMISSIONING ACTIVITIES 1

;

I
Activities related to radiolojical criteria for decommissioning are occurring
both in other countries and in international forums such as the International - 1

1Atomic Energy Agency (IAEA). In general, the current practice is to derive
decommissioning criteria on a case-by-case basis, usually using the guidance i

of the I AEA Safety Series No. 89, " Principles for the Exemption of Radiation
Sources and Practices from Regulatory Control." The IAEA guidance is risk-
based and uses exposure to natural background as a reference level. It'

concludes that the level of trivial individual effective dose equivalent would
be on the order of some 10's of pSv (a few mrem] per year, however in ;

consideration of multiple sources of exposure the recommendation is 10 Sv (1
mrem) in a year from each exempt practice. This assumes the practice selected
is considered optimal i.e., As low As is Reasonably Achievable (ALARA). A

practice is assumed to be optimal if the estimated collective dose is less
than 1 person-Sievert /y (100 person-rem /y). The IAEA's examples of practices
did not include the unrestricted use of lands and structures af ter
decommissioning but did include consumer products, waste, and recycle--reuse
of materials.

During November 1990, the IAEA convened a group of consultants to develop a
draft Technical Report entitled, " Criteria for Unrestricted Release of
Facilities, sites or Materials from Decommissioning." That work is on hold
pending the completion of the technical basis and methodology being developed
for the publication of NUREG/CR-5512, " Residual Radioactive Contamination from
Deconmissioning: Technical Basis for Translating Contamination levels to
Annual Dose." Separate IAEA consultants and advisory group meetings in
November 1991 and June 1992, and produced a draft document, " National Policies

! and Regulations for Decommissioning Nuclear Facilities." This latter document
' is still early in its development and will require further work before it is

suitable for distribution as a draft. Another consultants meeting was held in
Vienna, Austria in December 1992 to work on the draft.

In a related area, there has been a recent focus upon waste disposal and
recycle at the IAEA. The criterion is typically set at 10 Sv [1 mrem) per
year based on the IAEA Safety' Series No. 89 guidance. This work relates to
decommissioning criteria to the. extent that materials left on site after
decommissioning, at some subsequent time, may be freely disposed or recycled
or reused without restriction. An IAEA advisory group, in which the NRC is
participating, is currently developing a draft document, " Exemption From
Regulatory Control Recommended Unconditional Exempt Levels For Solid
Radioactive Materials." This document is also in an early stage of
development and is not ripe for general distribution as a draft.

Residual contamination limits for decommissioning have been developed in
several European countries based on the guidance in IAEA Safety Series No. 89.
The most extensive information in the literature is on decommissioning in the
Federal Republic of Germany (FRG) where residual contamination limits have

1
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*been incorporated into radiation protection ordinances. However, these
ordinances are treated more as guidance to be applied, as appropriate, on a
case-by-case basis rather than as regulations. In the FRG approximately 28%
of the electrical power is generated by 20 operating nuclear power plants.
Thirteen prototype nuclear power plants have been shut down and are in various
stages of decommissioning. In addition several research reactors have been
taken out of service. Estimates of total decommissioning wastes from all
nuclear installations in FRG before unification range from 90,000 to 120,000
m'. However, by the year 2000 only about 10,000 m' of decommissioning waste
is expected to accumulate.2

Decommissioning in the FRG is being carried out on a case-by-case basis using
the following residual contamination Surface contamination limitsmay not exceed 0.37 Bq/cm' (10 pCi/cm' guidelines.) beta-gamma and 0.037 Bq/cm' (1 pCi/cm')
alpha, and specific activity limits may not exceed 3.7 Bq/g (100 pCi/g).''''
Recycle of contaminated materials from nuclear installations is encouraged.
The preferable option is to recycle this material within the nuclear industry.
If this cannot be done for technical or economic reasons, recycle outside the
nuclear industry is allowed if, in accordance with the principals in IAEA
Safety Series No. 89, individual risks are sufficiently low as not to warrant
regulatory concern.

In France most nuclear facilities are owned by the French government through,

various public companies and organizations. Currently 75% of the electrici

power is generated by 50 operating nuclear power plants. There are presently
no specific regulatory criteria in place for decommissioning of nuclear
facilities. However, in practice France has adopted an early CEC

l recommendation of 100 Bq/g (2700 pCi/g) as a residual contamination limit in
cases where only small total quantities of radioactive material have been
involved.' (The French are developing recommended residual contaminated
limits for CEC under contract) Case-by-case determinations are apparently

l * G. Wolany, L. Weill, R. Gortz, " Regulatory aspects of Decommissioning
in the Federal Republic of Germany", International Seminar on Decommissioning
Policies, Paris, October 2-4, 1991.

' Meis, H.P., Stang, W., " Decommissioning of Nuclear Power Plant
Gundremmingen Unit A," 1987 International Decommissioning Symposium,
Pittsburgh, PA, October 1987.

, ' Hoffman, R., Leidenberger, B., " Optimization of Measurement Techniques
| for very Low Level Radioactive Waste Material," 1989 International Conference

on the Decommissioning of Nuclear Installations, Commission of the European
Communities, Brussels, October 1989.

' Hempelmann, W., " Treatment of Waste Metals from Decommissioning,"
Pittsburgh, PA, October 1987.

' Chapuis, A.M., Guetat, P., Garbay, H., " Exemption limits for the
Recycling of Materials form the Dismantling of Nuclear Installations," 1987

. International Decommissioning Symposium, Pittsburgh, PA, October 1987.

2
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made in situations where large total quantities of radioactive materials are
involved.

In the United Kingdom residual radioactivity criteria for decommissioning is
developed on a case-by-case basis using the general principals set out in IAEA
Safety Series No. 89.

In Finland there is a federal guide for disposal or recycle of wastes from
nuclear f acilities.' The guide adopts the dose guidelines from lAEA Safety
Series No. 89 and applies the following activity constraints to unrestricted
exemption: (a) Total activity concentration of 1 kBq/kg of beta or gamma
activityor100Bq/kgofalphaactivityaveragedoveramaximumof1000kgof
waste, and (b) total non-fixed surface contamination (averaged over 0.1 m for
accessible surf aces) of 4 kBq/m' of beta or gamma activity or 400 Bq/m' of
alpha activity. The guide does not specifically address whether the
guidelines apply to lands and structures.

In general, disposal or recycle in European countries of materials (including
lands and structures) containing residual radioactivity is carried out in
accordance with the principals for limiting radiation dose to members of the
public set out in IAEA Safety Series No. 89. However, specific national

iguidelines derived from these principles (and expressed in terms of residual
radioactivity in materials to be released for unrestricted release) have so
far been developed principally for recycle of materials from nuclear power
plants. Current practice in most European countries is to derive residual
radioactivity criteria for lands and structures on a case-by-case basis using
the general principals set out in IAEA Safety Series No. 89.

The Commission of European Communities (CEC) has recommended clearance levels
for mass and/or surface activity concentration for recycle of materials from
dismantling of nuclear installations, based on generic assessment of
individual and collective doses from recycle and use of the material.' There 1

are presently no CEC guidelines for unrestricted release of lands and
structures. However, the CEC preparing guidelines which are expected to be in
place in 1994. Individual member countries would then be expected to adopt
these guidelines.

* YVL-Guide 8.2 " Exemption from Regulatory Control of Nuclear Wastes,"
2nd Revised Edition, January 5, 1992, Finnish Centre for Radiation and Nuclear
Safety, Helsinki, Finland.

' Radiation Protection No. 43 " Radiological Protection Criteria for the
Recycling of Materials From Dismantling of Nuclear Installations," p 17,
Commission of the European Communities", Luxembourg, November 1988.

3
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NRO SITE CLEAtiUP CRITERIA WORKSHOP
, Draft Agenda

(As of January 19, 1993)

WEDNESDAY, JANUARY 27, 1993

9:00 Coffee

9:30 Welcome and Background

Enhanced Participatory Rulemaking and the Establishment of site Cleanup
Criteria -- Chip Cameron, NBC

What is the Enhanced Participatory Rulemaking Process and why has*

NRC selected it?

Why does NRC want to develop cleanup criteria?*

9:50 EPA activities regarding the establishment of site cleanup criteria --
Allan Richardson, EPA

What are the key EPA activities and timeframe?*

In what ways is IPA interacting with NRC?*

10:00 Workshop Format -- Michael Lesnick, Barbara Stinson and Connie Lewis, The
Keystone Center

What are the gosle and cbjectives?*

What is the agenda?*

What are the groundrules for conducting the workshop and what is the*

rcle of the faciliteters?

10: 10 Participant Introductiens

Name, affiliaticn, and locatien*

Two important issues for discussion in the workshop*
|

1

11:00 Ereak

11:15 Decommissioning Process -- Michael Weber, NRC |
|
)What is decommissioning?
|

*

What licensed facilities are affected?*

11:30 Brief Review of the issues Paper and International standards -- Don Cool,
NRC

11:45 Public Comment

12:00 noon Lunch (on your own)
1

.. ... ,

. , ,
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12:45 Introductory Discussior. ,

The Rulemaking Issues paper identifies four possible fundamental*

objectives which could serve as the lasis for a regulatory approach
to site cleanup standards. The four fundamental objectives reflect
alternative regulatory approaches to the clevelopment of
decommissioning standards, either separately or in some combination
with one another. What are the relative advantages and
disadvantages of developing generic standards through rulemaking as
opposed to continuing the present case-by-case approach?

1:45 Cross-cutting Issues Discussion - A discussion of the cross-cutting issues
that can be used to compare and contrast the alternative regulatory
approaches for developing cleanup standards

In what ways do the alternative regulatory app: caches protect human*

health, safety and the environment?

-- How will populations (s) and individuals (s) be protected, in
what locations, and over what timeframe?' What are the
relative merits of each alternative regulatory approach?

-- What level (s) of health protection should be sought? What are
the relative merits of each alternative regulatory approach in
terms of achieving this level?

-- should a separate set of standards be established to protect
natural systema? If so, how?

3:15 Public Comment

3:30 Ereak

3:45 C css-Cuttin; Issues Discussion (continued)

What technical capabilities are necessary and available for use in*

the alternative regulatory approaches?

What technical cepabilities would be needed to implement the--

approaches (e.g., remediation, site characterization,
modelling, regulatory review, measurement, and monitoring)?

-- Specifically, what cleanup technologies for lands, structures,
and groundwater would be needed to implement the approach?

-- Are these technological and technical capabilities currently
available? Are they expected and, if so, when?

5:15 Public comment

5:45 summary and Adjournment

_.-________ ._.
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THURSDAY, JANUARY 28, 1993,

8:03 Coffee

8:33 Cross-Cutting Issues Discussion (continued)

How do the alternative regulatory approaches relate to existing*

federal, regional, state and local regulatory frameworks?

To what extent do the alternative regulatory approaches--

achieve long-term, regulatory stability? What should be the
effect of new standards or information on prior
decommissioning actions?

-- Does each siternative regulatory approach facilitate
regulatory compliance?

-- Does each provide sufficient incentives for timely and
effective decommissioning?

-- Will there be cases where release for " unrestricted use" may
be difficult to achieve? How should these situations be
addressed?

10:00 Public comment

10:15 Break

10:30 Cross-Cutting Issues Discussion (continued)

To what extent should cost and other implementation considerations,*

including nonradiological risks and costs, be considered in
selecting a regulatory approach for the standards?

What are the implementation considerations, including cost,--

that relate to alternative regulatory approaches?

-- What weight should be given to these considerations in
selecting a regulatory approach?

-- How do each of the alternative regulatory approaches affect.
the types and distributions of costs and benefits?

If a cost-benefit approach is used, what cost and benefits--

should be considered? Should individual or population (or
both) doses be considered? If' costs are balanced against dose
averted, what value should be used in evaluating the ratio?

12:00 Public Comment
^

12:15 Lunch (on your own)

(
_ __- -
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1:00 Cross-Cutting Issues Discussion (continued)
.

..

What are the waste management implications of each alternative*

regulatory approach?

How do each of the alternative regulatory approaches relate to--

the quantity and types of wastes produced?

-- To what extent would each alternative regulatory approach
transfer the risk to another medium or population?

-- How should each alternative regulatory approach apply to
former waste disposals?

To what extent does each alternative regulatory approach--

address other options for waste management, including
recyclieg and reuse?

2:30 Public Cocnent

2:45 Ereak

3:00 Other Fey Issues (remaining issues not already covered)

-- How should the standards address the effect of radon releases?

-- Should criteria be established for protecting specific
pathways or resources (e.g., groundwater)?

4:00 Public Comment and summary of Workshop Issuet

4:30 Adjourn

239\07\05-053.dae
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Enclosure G_,

. NRO Site Cleanup Criteria Workshops
1 January 27-28, 1993

Chicago, Illinois
(As of January 19, 1993),

,

CITIZEN /E!NIRONMENTAL ORGANIZATIONS

Daniel Balocca
Co-Founder
Thorium Action Group
29 W131 Blair
West Chicago, IL 60485
708-293-1287

,

FAX: c/o Annette Yeager 312-357-0323

Susan L. Hiatt
Director
Ohio Citizens for Responsible Energy, Inc.
8275 Munson Road
Mentor, OH 44050-2405
216-255-3158
FAX: 216-255-3155 (not on all the time)

David A. Kraft
President
Nuclear Energy Information Services
P.O. Box 1637
Evanston, IL 60204-1637
705-859-7E50
FAX: N*J

Carolyn Raffensperger;

Illinois Environmental Council
930 Dunlop
Forest Park, IL 60130
317-544-5954
FAX: 706-355-5535

Mary P. Sinclair, Ph.D.
Co-Chair
Don't Waste Michigan
5711 Somerset Drive
Midland, MI 48540
517-835-1303
FAX: 517-835-7954

Chris Trepal
Co-Director
Earth Day Coalition
3506 Bridge Avenue
Cleveland, OH 44113
216-281-6469
Fax: 216-961-0004

: ;- c. , rn 1:-
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TRISAL ORGANIZATIONS

Robert Holden F.

Project Director
Nuclear Waste Project
National Congress of American Indians
900 Pennsylvania Avenue, SE
Washingten, DC 20003
202-545-9404
301-808-5238 (h)
FAX: 202-546-3741

LOCAL GOVERNMENT

Erv Ball
Supervisor
Environmental Contingency Unit
Cuyahoga County Board of Health
1 Playhouse Square
1375 Euclid Avenue
Cleveland, OH 44115
216-443-7520
FAX: 215-443-7537

J. Donald Foster
City Administrator
City of West Chicago
P.O. Box 488
475 Main Street
West Chicago, IL E0125
705-293-2212
FAX: 705-293-3025

Craig Thompson
Wisconsin Counties Association
802 W. Eroadway, 8305 |

Madison, WI 53713
509-255-5490
FAX: 505-221-3532

STATE GOVERNMENT

David W. Minnar
Chief, Licensing and Registration Health

|Division of Radiological Health
Michigan Department of Public Health

|

3423 North Logan Street |
P.O. Box 30195 I

Lansing, MI 4B909 !
517-335-8200
FAX: 517-335-8706

|

|

1

|
|

I
i
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Richard Allen
Office Manager, Office of
Environmental Safety

Illinois Department of Nuclear Safety
1035 Outer Park Drive
Springfield, IL E2704
217-762-1322
FAX: 217-524-4724

Robert E. Owen
Chief
Eureau of Radiological Health
Chio Department of Health

| 35 Chestnut Street
'

P.O. Box 118
Columbus, OH 43255-0118
614-644-2727
FAX: 614-644-1909

NUCLEAR UTILITIES

Trank Pescek
Come.onwealth Edison
Room 1245
P.O. Box 757
Chicago, IL 60590
312-294-3932
Fax: 312-294-4403

Mike C. Williams
Manager, Nuclear Services
Union Electric Company
P.O. Box 149
St. Louis, M3 63165

314-554-3765
Fax: 314-554-3558

FUEL CYCLE INDUSTRY

A. Edward Scherer
Vice President, Regulatory
Affairs

ABB Combustion Engineering
1000 Prospect Hill Road
P.O. Box 500
Windsor, CT 05095-0500
203-265-5200
FAX: 203-285-5202

1
,

.____ . .



19JAN93 19:55 FROM E29034BI 064304:L TO 30150437:5 UIA AT&T EASYLINK PAGE 5 0F 11

Jack E. Honey ,

Regulatory Af f airs Manager
- Allied-Signal Inc.
Metropolis Works
P.O. Box 430,

Metropolis, IL 62960
618-524-6245
FAX: 618-524-6239

MEDICAL COMMUNITY AND NON-FUEL CYCLE INDUSTRY

Mark Doruff
Manager
Environment & Safety Regulatory Affairs
Amersham Corporation
2635 South Clearbrook Drive.

Arlington Heights, IL 60005
708-593-6300
Fax: 708-437-1699

i Henry D. Royal, M.D.
! Associate Professor

Washington University School of Medicine
510 South Kingshighway Boulevard
St. Louis, MD 63110

| 314-352-2809
| FAX: 314-352-2005

| CLEAN UP CCNTRACTOR

H.W. " Bud" Arrowsmith
Scientific Ecology Group (SEG)
P.O. Box 2530
1560 Bear Creek Road

; Oak Ridge, TN 37630
| 615-481-0222
' FAX: 615-4S2-7205
l

| PROFESSIONAL SOCIETY / STANDARD SETTING ORGANIZATIONS
|
' Dr. Herman Cember

Health Physics Society
|

The Technological Institute
Northwestern University
Evanston, IL 60208

708-491-4008
| Fax: 708-491-4011
l

|
*

|

|

|
!
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Dr. Robert G. Thomas ;

'

Argonne National Laboratory,

ER-203
!9700 S. Cass Avenue

Argonne, IL 50439
705-252-4157
Fax: 705-252-2959

U.S. EfNIRONME!TTAL PROTECTION AGENCY

Allan C. Richardson
Office of Radiation and Indoor Air
U.S. Environmental Protectica Agency
M;-5502-J
401 M Street, SW

Washington, EC 20450
202-233-9290
Fax: 202-233-9254

Pamela Russell
Office of Radiation and Indoor Air
U.S. Environmental Protection Agency
M;-5503-J
401 M Street, SW

Washington, DC 20450
202-233-9340
Fax: 202-233-9550

NUCLEAR REGULATORY COMMISSION

Francis X. (Chip) Cameron
Special Counsel for Public Liaisen

and Waste Management
Office of the General Counsel
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20552

301-504-1542
Fax: 301-504-3725

Donald A. Cool, Ph.D.

Branch Chief
Radiation Protection and Health Effects Branch
U.S. Nuclear Regulatory Commission
Division of Regulatory Applications
Washington, DC 20555
301-492-3755
Fax: 301-492-3555

.
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Nachael T. Weber
Section Leader, Pegulatory Issues Section
Low-Level waste Management & Decommissioning
U.S. Nuclear Regulatory Commieeien
Mail Stop SE4
Washington, DC 20555
301-504-1298
Fax: 301-504-2250

THE KEYSTONI CENTER STAFF

Michael T. Lesnick
Senior Vice President
The Keystone Center
P.O. Box 6505
Keystone, CO 80435-80435
303-458-5822
Fax: 303-262-0152

Connie Lewis
Senior Associate
The Keyetene Center
P.O. 50x 6505
Keystone, CO 80435-80435
303-456-5822
Fax: 303-252-0152

Denise A. Siebert
Administrative Assistant
The Keystone Center
P.O. E0x 6505

'

Keystone, CO E0435-80435
303-455-5522
Fax: 303-252-0152

Earbara L. Stinsen i

! Associate
| The Keystone Center

P.O. Box 6505
Keystone, CO 80435-80435

| 303-458-5822
| Fax: 303-262-0152

'
i

l
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ENCLOSURE H - RULEMAKING SCHEDULE'
,

WORKSHOPS AND COMMENT PERIOD COMPLETE -- 5/28/93

NOTICE OF INTENT TO PREPARE GENERIC ENVIRONMENTAL IMPACT STATEMENT (GEIS); REQUEST

FOR COMMENTS ON SCOPE OF GEIS -- 6/4/93

PUBLIC SCOPING MEETING ON GEIS -- 6/30/93

SCOPING PROCESS COMPLETE -- 7/I5/93

NRC SUMMARY OF WORKSHOP COMMENTS COMPLETE -- 7/1/93

REGULATORY ANALYSIS COMPLETE -- 10/93

DRAFT GEIS COMPLETE -- 10/93

DRAFT REGULATORY GUIDE ON DEMONSTRATING COMPLIANCE WITH THE REGULATION COMPLETE --
10/93

STAFF REVIEW AND CONCURRENCE ON DRAFT PROPOSED RULE AND SUPPORTING
DOCUMENTS -- 11/93

STAFF REVIEW AND CONCURRENCE COMPLETE -- 2/94

DRAFT PROPOSED RULE AND SUPPORTING DOCUMENTS TO EDO -- 3/94

DRAFT PROPOSED RULE AND SUPPORTING DOCUMENTS TO COMMISSION -- 4/94

PROPOSED RULE AND SUPPORTING DOCUMENTS PUBLISHED FOR PUBLIC COMMENT -- 5/94

PUBLIC COMMENT PERIOD ENDS -- 7/94

FINAL RULE AND SUPPORTING DOCUMENTS -- 5/95
,

l
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