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ABSTRACT

As part of its redesign of the materials license program, the U.S. Nuclear Regulatory
Commission (NRC), Office of Nuclear Material Safety and Safeguards (NMSS) has consolidated
and updated numerous decommissioning guidance documents into a three-volume NUREG.
Specifically, the three volumes address the following topics:

(1) “Decommissioning Process for Materials Licensees”;
.(2) “Characterization, Survey, and Determination of Radiological Criteria”; and
(3) “Financial Assurance, Recordkeeping, and Timeliness.”

This three-volume NUREG series replaces NUREG-1727 (NMSS Decommissioning Standard
Review Plan) and NUREG/BR-0241 (NMSS Handbook for Decommissioning Fuel Cycle and
Materials Licensees). NUREG-1757 is intended for use by NRC staff, licensees, and others.

Volume 1 of this NUREG series, entitled “Consolidated Decommissioning Guidance:
Decommissioning Process for Materials Licensees,” takes a risk-informed, performance-based
approach to the information needed to support an application for decommissioning a materials
license and compliance with the radiological criteria for license termination in 10 CFR Part 20,
Subpart E. The approaches to license termination described in this guidance will help to identify
the information (subject matter and level of detail) needed to terminate a license by considering
the specific circumstances of the wide range of radioactive materials users licensed by NRC.
Licensees should use this guidance in preparing license amendment requests. NRC staff will use
this guidance in reviewing these amendment requests.

Volume 1 is intended to be applicable only to the decommissioning of materials facilities
licensed under 10 CFR Parts 30, 40, 70, and 72 and to the ancillary surface facilities that support
radioactive waste disposal activities licensed under 10 CFR Parts 60, 61, and 63. However, parts
of this volume are applicable to reactor licensees, as described in the Foreword to this volume.

PAPERWORK REDUCTION ACT STATEMENT

The information collections contained in this NUREG are covered by the requirements of

10 CFR Parts 19, 20, 30, 33, 34, 35, 36, 39, 40, 51, 60, 61, 63, 70, 72, and 150 which were
approved by the Office of Management and Budget, approval numbers 3150-0044, 0014, 0017,
0015, 0007, 0010, 0158, 0130, 0020, 0021, 0127, 0135, 0199, 0009, 0132, and 0032.

PUBLIC PROTECTION NOTIFICATION

The NRC may not conduct or sponsor, and a person is not required to respond to, a request for
information or an information collection requirement unless the requesting document displays a
currently valid OMB control number.
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FOREWORD

NRC staff suggests that licensees contact NRC or the appropriate Agreement State authority to
assure understanding of what actions should be taken to initiate and complete decommissioning
at facilities.

In September 2003, U.S. Nuclear Regulatory Commission (NRC) staff in the Office of Nuclear
Material Safety and Safeguards (NMSS)' consolidated and updated the policies and guidance of
its decommissioning program in a three-volume NUREG series, NUREG-1757, “Consolidated
Decommissioning Guidance.” This NUREG series provides guidance on: planning and
implementing license termination under the NRC’s License Termination Rule (LTR), in the
Code of Federal Regulations (CFR), Title 10, Part 20, Subpart E; complying with the
radiological criteria for license termination; and complying with the requirements for financial
assurance and recordkeeping for decommissioning and timeliness in decommissioning of
materials facilities. The staff periodically updates NUREG-1757, so that it reflects current NRC
decommissioning policy.

In September 2005, the staff issued, for public comment, draft Supplement 1 to NUREG-1757,
which contained proposed updates to the three volumes of NUREG-1757. Draft Supplement |
included new and revised decommissioning guidance that addresses some of the LTR
implementation issues, which were analyzed by the staff in two Commission papers
(SECY-03-0069, Results of the LTR Analysis; and SECY-04-0035, Results of the LTR Analysis
of the Use of Intentional Mixing of Contaminated Soil). These issues include restricted use and
institutional controls, onsite disposal of radioactive materials under 10 CFR 20.2002, selection
and justification of exposure scenarios based on reasonably foreseeable future land use (realistic
scenarios), intentional mixing of contaminated soil, and removal of material after license
termination. The staff also developed new and revised guidance on other issues, including
engineered barriers.

The staff received stakeholder comments on Draft Supplement 1 and prepared responses to these
comments. The stakeholder comments are located on NRC’s decommissioning Web site, at
J//www.nre.gov/what-we-do/regulato issioni ides-comm.html, and the
NRC staft responses are located on the same Web site and also in the Agencywide Documents
Access and Management System at ML062370521. Supplement 1 has not been finalized as a
separate document; instead, updated sections from Supplement 1 have been placed into the
appropriate locations in revisions of Volumes 1 and 2 of NUREG-1757. The staff plans to revise
Volume 3 of this NUREG series at a later date, and that revision will incorporate the
Supplement 1 guidance that is related to Volume 3.

! As of September 2006, NRC is planning to reorganize NMSS and the Office of State and Tribal Programs (STP)
to create two new offices: the Office of Federal and State Materials and Environmental Management Programs,
which will focus on materials programs; and the new NMSS, which will focus on fuel cycle programs. This
reorganization is scheduled to take effect on October 1, 2006. This document contains references to NMSS and
STP. These references will be updated in future revisions of this document.
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NRC is currently moving toward increasing the use of risk information in its regulation of
nuclear materials and nuclear waste management, including the decommissioning of nuclear
facilities. NRC’s risk-informed regulatory approach to the decommissioning of nuclear facilities
represents a philosophy whereby risk insights are considered together with other factors to better
focus the attention and resources of both the licensee and NRC on the more risk-significant
aspects of the decommissioning process and on the elements of the facility and the site that will
most affect risk to members of the public following decommissioning. This results in a more
effective and efficient regulatory process.

The term "risk-informed," as used here, refers to the results and findings that come from risk
assessments. A risk assessment is a systematic method for addressing risk. The end results of
such assessments (e.g., the calculation of predicted doses from decommissioned sites) may relate
directly or indirectly to public health effects. NRC staff has developed this guidance to
implement the risk-informed approach and intends that the guidance be implemented in a
risk-informed manner.

The primary decommissioning guidance documents used by licensees and NRC staff are
NUREG-1757 and NUREG-1700, “Standard Review Plan for Evaluating Nuclear Power Reactor
License Termination Plans.” Table 1 below describes the general applicability of these
documents. NUREG-1537, “Guidelines for Preparing and Reviewing Applications for the
Licensing of Non-Power Reactors,” contains guidance for non-power reactor licensees and NRC
staff, which includes a section on decommissioning and license termination for non-power
reactors.
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Table 1.

Documents

FOREWORD

Contents and Applicability of Key Decommissioning Guidance

Volume and
‘Status !

Title

Licensees to Which the
Guidance Applies

NUREG-1757,
Vol. 1, Rev. 2;
September 2006

' Consolidated Decommissioning

Guidance: Decommissioning Process
for Materials Licensees

Fuel cycle, fuel storage, and
materials licensees.> Limited
applicability to reactor
licensees (see text below).

NUREG-1757,
Vol. 2, Rev. 1;
September 2006

Consolidated Decommissioning
Guidance: Characterization, Survey,
and Determination of Radiological
Criteria

All licensees that are subject to
the LTR (fuel cycle, fuel
storage, materials, and reactor
licensees).

NUREG-1757,
Vol. 3;
September 2003

Consolidated NMSS
Decommissioning Guidance:
Financial Assurance, Recordkeeping,
and Timeliness :

Fuel cycle, fuel storage, and
materials licensees.’

NUREG-1700,
Rev. 1; :
April 2003

Standard Review Plan for Evaluating
Nuclear Power Reactor License
Termination Plans

Power reactor licensees.

"1 Versions listed are current as of September 2006. Please refer to the NRC’s Public

Electronic Reading Room at http://www.nrc.gov/reading-rm/doc-collections/nuregs to
obtain the most up-to-date version.

2 Licensees regulated under 10 CFR Parts 30, 40, 60, 61, 63, 70, and 72 (for 10 CFR Parts
60, 61, and 63, only the ancillary surface facilities that support radioactive waste disposal
activities). Because uranium recovery facilities are not subject to 10 CFR Part 20,

" Subpart E, refer to NUREG-1620, Rev. 1, Section 5, for decommissioning guidance for
uranium recovery facilities that are subject to 10 CFR 40, Appendix A.

The current document, NUREG-1757, Volume 1, Revision 2, was intended to be applicable only
to materials licensees. However, parts of this Volume are also applicable to reactor licensees,
and the most relevant sections are listed in Table 2.

XV
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Table 2. Sections of NUREG-1757, Volume 1, That Are Applicable to Reactor

Licensees

Section

Title

Chapter 6

Radiological Criteria for Decommissioning

‘| Section 15.4

Decommissioning Surveys

- Section 15.7

National Environmental Policy Act Compliance

Section 15.11.1

Current NRC Approach to Releases of Solid Materials

Section 15.12

Onsite Disposal of Radioactive Materials Under 10 CFR 20.2002

Section 15.13

Use of Intentional Mixing of Contaminated Soil

Section 17.7

Restricted Use

Section 17.8

Alternate Criteria

Appendix B Screening Values
Appendix H EPA/NRC Memorandum of Understanding
Appendix M Overview of the Restricted Use and Alternate Criteria Provisions

of 10 CFR Part 20, Subpart E

Revision 1 of Volume 1 was published in September 2003. As mentioned above, the current
document, Revision 2 of Volume 1, incorporates changes based on finalizing the guidance of
draft Supplement 1. Table 3 describes the most significant changes to the guidance in this

volume.
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Table 3. Summary of Majdr Changes to Volume 1, Revision 2.
Subject - Affected Sections
Restricted Use and.Institutional Controls : Section 17.7
Section 17.8°
Appendix M

Onsite Disposal of Radioactive Materials under 10 CFR 20.2002 | NEW Section 15.12

‘Intentional Mixing of Contaminated Soil NEW Section 15.13

Section 17.1.3
Removal of Material after License Termination NEW Section 15.11.1
Other Issues and Changes Section 5.2

NUREG-1757 is intended for use by applicants, licensees, NRC license reviewers, and other
NRC personnel. It is also available to Agreement States and the public.

* This NUREG is not a substitute for NRC regulations, and compliance with it is not required.

The NUREG describes approaches that are acceptable to NRC staff. However, methods and
solutions different than those in this NUREG will be acceptable, if they provide a basis for
concluding that the decommissioning actions are in compliance with NRC regulations.

Larry W.\Camper, Director

Division of Waste Management and Environmental Protection
Office of Nuclear Material Safety and Safeguards
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The following terms are defined for the purposes of this three-volume NUREG report.

ACAP Alternative Cover Assessment Program
ADAMS Agencywide Documents Access and Management System
AEA Atomic Energy Act (of 1954, as amended)
AEC U.S. Atomic Energy Commission (became Energy Resource
Development Agency and Nuclear Regulatory Commission)
ALARA As low as is reasonably achievable
ALCD _ Alternative Landfill Cover Demonstration
* ANSI | American National Standards Institute
APF : - Assigned Protection Factors
ASME o American Society of Mechanical Engineers
ASTM American Society for Testing and Materials ' y
Bq ' | becquerel
| BRT Bankruptcy Review Team
i BTP Branch Technical Position
CAM Continuous Air Monitor
CATX Categorical Exclusion
CEDE Committed Effective Dose Equivalent
CEQ o Council on Environmental Quality
. CERCLA Comprehensive Environmental Response, Compensation, and
_ Liability Act
CFR Code of Federal Regulations
Ci curie
cpm ‘ counts per minute
DCD Decommissioning Directorate (Nucleér Regulatory Commission)
DCGLs Derived Concentration Guideline Levels
DFp Decommissioning Funding Plan
DOE U.S. Department of Energy
DOT ' U.S. Department of Transportation
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ABBREVIATIONS

DP

dpm
DQA
DQO
DWMEP

EA
Eh
EIS

- EMC
EML

EPA
EPAD

EPA/NRC MOU

ER
FEP
FFIEC
FHLM
FNMA
FONSI

" FR

FSS
FSSP
FSSR
FUSRAP
GEIS
GNMA -

NUREG-1757, Vol. 1, Rev. 2

Decommissioning Plan
disintegrations per minute
Data Quality Assessment
Data Quality Objective

Division of Waste Management and Environmental Protection
(Nuclear Regulatory Commission)

Environmental Assessment

redox potential

Environmental Impact Statement
Elevated Measurement Comparison

DOE Environmental Measurements Laboratory (formerly the
Health and Safety Laboratory)

U.S. Environmental Protection Agency

Environmental and Performance Assessment Directorate (Nuclear
Regulatory Commission)

Memorandum of Understanding between the Environmental
Protection Agency and the Nuclear Regulatory Commission dated
October 9, 2002

Environmental Report

Feature, Event, and/or Process

Federal Financial Institutions Examination Council
Federal Home Loan Mortgage Corporation
Federal National Mortgage Association

Finding of No Significant Impact

Federal Register

Final Status Survey

Final Status Survey Plan

Final Status Survey Report

Formerly Utilized Sites Remedial Action Program
Generic Environmental Impact Statement

Government National Mortgage Association
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GPO
HEPA
HSA
IC
ICRP
IMC
IMNS

IP
IROFS
ISA
ISCORS
ISFSI
ISO

LA
LA/RC
LBGR
LLD
LPDR
LTC
LTP
LTR
MARLAP

MARRSIM

mCi
MCL
MDA
MDC
MIP

ABBREVIATIONS

Government Printing Office

high-efficiency particulate air

Historical Site Assessment

Institutional Control

International Commission on Radiological Protection
Inspection Manual Chapter |

Division of Industrial and Medical Nuclear Safety (Nuclear
Regulatory Commission)

Inspection Procedure

Items Relied on for Safety

Integrated Safety Analysis

Interagency Steering Committee on Radiation Standards
Independent Spent Fuel Storage Installation
International Organization for Standardization
License Amendment

legal agreement and restrictive covenant
Lower Bound [of the] Gray Region

lower limit of detection

Local Public Document Room

long-term control

License Termination Plan

License Termination Rule

Multi-Agency Radiological Laboratory Analytical Protocols
Manual

Multi-Agency Radiological Survey and Site Investigation Manual
(NUREG-1575) '

millicurie -
Maximum Contaminant Level

Minimum Detectable Activity

~ Minimum Detectable Concentration -

Master Inspection Plan
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ABBREVIATIONS

MOU Memorandum of Understanding

mrem ' millirem

mSv _ millisievert

NAIC National Assoéiation of Insurance Commissioners

NAS ' National Academy of Sciences

NCRP ’ National Council on Radiation Protection and Measurements

NCS , Nuclear Criticality Safety

NCSA -~ Nuclear Criticality Safety Analysis

NEPA ' National Enﬁroﬂmental Policy Act

‘NIST National Institute of Standards and Technology

NMMSS Nuclear Materials Management and Safeguards System

NMSS - Office of Nuclear Material Safety and Safeguards (Nuclear
Regulatory Commission)?

NOAA S National Oceanic and Atmospheric Administraﬁon

NORM Naturally Occurring Radioactive Material

NRC - U.S. Nuclear Regulatory Commission

oC Office of Controller

ocCC. Office of the Comptroller of the Currency

OE ~ Office of Enforcement (Nuclear Regulatory Commission)

0GC Office of General Counsel (Nuclear Regulatory Commission)

OSHA : U.S. Occupational Safety and Health Administration .

PCBs Polychlorinated Biphenyls

pCi | picocurie

PDF ' Probability Density Function

PDR ' _ Public Document Room

P&GD Policy and Guidance Directive

As of September 2006, NRC is planning to reorganize NMSS and STP to create two new offices: the Office of
Federal and State Materials and Environmental Management Programs, which will focus on materials programs; .
and the new NMSS, which will focus on fuel cycle programs. This reorganization is scheduled to take effect on
October 1, 2006. This document contains references to NMSS and STP. These references will be updated in
future revisions of this document.
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PM
PMF
PMP
PPE
PSR
QA
QAPP
QA/QC

RCRA
REMP

RG
RIS
ROD
RSO
RSSI
 RWP
SCP
SCR
'SDMP
SDWA
SER
SOPs
SRP
SSAB

ABBREVIATIONS

hydrogen power
Project Manager
probable maximum flood.

probable maximum precipitation

.personal protective equipment

Partial Site Release

Quality Assurance

Quality Assurance Project Plan

Quality Assurance and Quality Control

Request for Additional Information

Resource Conservation and Recovery Act
Radielogical Environmental Mohitoring Program
Resuspension Factor

Regulatory Guide (also known as Reg Guide)
Regulatory Issue Summary

Record of Decision

Radiation Safety Officer

Radiation Sité Survey énd Investigation [Process]
Radiation Work Permit

Site Characterization Plan

Site Characterization Report

Site Decommissioning Management Plan

Safe Drinking Water Act

Safety Evaluation Report

Standard Operating Procedures

[NMSS Decommissioning] Standard Review Plan (NUREG-1727)

site-specific advisory board
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ABBREVIATIONS
STP

Sv

TAR
TDS
TEDE
TENORM

TI
TLD

TOC
TODE
TRU
UECA
UMTRA
UMTRCA
USACE
UsS.C.
USDA
USGS
WAC
WRS

[Office of] State‘ and Tribal Programs (Nuclear Regulatory
Commission)’

sievert

. Technical Assistance Request

Total Dissolved Solids

" Total Effective Dose Equivalent

Technologically Enhanced Naturally Occurring Radioactive
Material ‘ :

Transport Index

. Thermoluminescent Dosimeter

Total Organic Carbon

Total Organ Do‘se Equivalent
Transuranic(s) [radionuclides]

Uniform Environmental Covenants Act
Uranium Mill Tailings Remedial Action
Uranium Mill Tailings Radiation Control Act
U.S. Army Corps of Engineers

U.S. Code

U.S. Department of Agriculture

U.S. Geological Survey

waste aéceptance criteria

Wilcoxon Rank Sum [test]

3 As of September 2006, NRC is planning to reorganize NMSS and STP to create two new offices: the Office of
Federal and State Materials and Environmental Management Programs, which will focus on materials programs;
and the new NMSS, which will focus on fuel cycle programs. This reorganization is scheduled to take effect on
October 1, 2006. This document contains references to NMSS and STP. These references will be updated in
future revisions of this document.
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GLOSSARY

The following terms are defined for the purposes of this three-volume NUREG report.

Acceptance Review. The evaluation the NRC staff performs upon receipt of a license
amendment request to determine if the information provided in the document is sufficient to
begin the technical review.

Activity. The rate of disintegration (transformation) or decay of radioactive material. The units
of activity are the curie (Ci) and the becquerel (Bq) (see 10 CFR 20.1003).

Affected parties. Representatives of a broad cross-section of individuals and institutions in the
community or vicinity of a site that may be affected by the decommissioning of the site.

ALARA. Acronym for “as low as is reasonably achievable,” which means making every
reasonable effort to maintain exposures to radiation as far below the dose limits as is practical,
consistent with the purpose for which the licensed activity is undertaken, and taking into account
the state of technology, the economics of improvements in relation to the state of technology, the
economics of improvements in relation to the 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 (see 10 CFR 20.1003).

Alternate Criteria. Dose criteria for residual radioactivity that are greater than thé dose criteria
described in 10 CFR 20.1402 and 20.1403, as allowed in 10 CFR 20.1404. Alternate criteria
- must be approved by the Commission.

Aquifer. A geologlc formation, group of formations, or part of a formatlon capable of yielding a
s1gn1ﬁcant amount of ground water to wells or springs.

Background Radiation. Radiation from cosmic sources, naturally occurring radioactive material,
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 or from past
nuclear accidents such as Chernobyl that contribute to background radiation and are not under
the control of the licensee. Background radiation does not include radiation from source,
byproduct, or special nuclear materials regulated by NRC (see 10 CFR 20.1003).

Broad Scope Licenses. A type of specific license authorizing receipt, acquisition, ownership,
possession, use, and transfer of any chemical or physical form of the byproduct material
specified in the license, but not exceeding quantities specified in the license. The requirements
for specific domestic licenses of broad scope for byproduct material are found in

10 CFR Part 33. Examples of broad scope licensees are facilities such as large universities and
large research and development facilities.
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Byproduct Material. (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 tailings 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 (see

10 CFR 20.1003). '

Categorical Exclusion (CATX). A category of regulatory actions which do not individually or
cumulatively have a significant effect on the human environment and which the Commission has
“found to have no such effect in accordance with procedures set out in 10 CFR 51.22 and for
which, therefore, neither an environmental assessment nor an environmental impact statement is
required (see 10 CFR 51.14(a)).

Certification Amount of Financial Assurance. See prescribed amount of financial assurance.

Certification of Financial Assurance. The document submitted to certify that financial assurance
has been provided as required by regulation. '

Characterization survey. A type of survey that includes facility or site sampling, monitoring,
and analysis activities to determine the extent and nature of residual radioactivity.
Characterization surveys provide the basis for acquiring necessary technical information to
develop, analyze, and select appropriate cleanup techniques.

Cleanup. See decontamination.

Closeout Inspection. An inspection performed by NRC, or its contractor, to determine if a -
licensee has adequately decommissioned its facility. Typically, a closeout inspection is
performed after the licensee has demonstrated that its facility is suitable for release in accordance
with NRC requirements. :

Confirmatory Survey. A survey conducted by NRC, or its contractor, to verify the results of the
licensee’s final status survey. Typically, confirmatory surveys consist of measurements ata
fraction of the locations previously surveyed by the licensee, to determine whether the licensee’s
results are valid and reproducible.

Critical Group. The group of individuals reasonably expected to receive the greatest exposure to
residual radioactivity for any applicable set of circumstances (see 10 CFR 20.1003).

DandD code. The Decontamination and Decommissioning (DandD) software package,
developed by NRC, that addresses compliance with the dose criteria of 10 CFR 20, Subpart E.
Specifically, DandD embodies NRC’s guidance on screening dose assessments to allow
licensees to perform simple estimates of the annual dose from residual radioactivity in soils and
on building surfaces.
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Decommission. To remove a facility or site safely from service and reduce residual radioactivity
to a level that permits (1) release of the property for unrestricted use and termination of the
license or (2) release of the property under restricted conditions and termination of the license
(see 10 CFR 20.1003).

Decommission Funding Plan (DFP). A document that contains a site-specific cost estimate for
decommissioning, describes the method for assuring funds for decommissioning, describes the
means for adjusting both the cost estimate and funding level over the life of the facility, and
contains the certification of financial assurance and the signed originals of the financial
instruments provided as financial assurance.

Decommissioning Groups. For the purposes of this guidance document, the categories of
decommissioning activities that depend on the type of operation and the residual radioactivity.

Decommissioning Plan (DP). A detailed description of the activities that the licensee intends to
use to assess the radiological status of its facility, to remove radioactivity attributable to licensed
operations at its facility to levels that permit release of the site in accordance with NRC’s
regulations and termination of the license, and to demonstrate that the facility meets NRC’s
requirements for release. A DP typically consists of several interrelated components, including
(1) site characterization information; (2) a remediation plan that has several components,
including a description of remediation tasks, a health and safety plan, and a quality assurance
plan; (3) site-specific cost estimates for the decommissioning; and (4) a final status survey plan

. (see 10 CFR 30.36(g)(4).

Decontamination. The removal of undesired residual radioactivity from facilities, soils, or
equipment prior to the release of a site or facility and termination of a license. Also known as
remediation, remedial action, and cleanup.

Derived Concentration Guideline Levels (DCGLs). Radionuclide-specific concentration limits
used by the licénsee during decommissioning to achieve the regulatory dose standard that
permits the release of the property and termination of the license. The DCGL applicable to the
average concentration over a survey unit is called the DCGL,,. The DCGL applicable to limited
areas of elevated concentrations within a survey unit is called the DCGL .

Dose (or radiation dose). 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 other paragraphs of 10 CFR 20.1003 (see

10 CFR 20.1003). Inthis NUREG report, dose generally refers to total effective dose equivalent
(TEDE). .

Durable institutional controls. A legally enforceable mechanism for restricting land uses to
meet the radiological criteria for license termination (10 CFR 20, Subpart E). Durable

institutional controls are reliable and sustainable for the time period needed.

Effluent. Material discharged into the environment from licensed operations.
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Environmental Assessment. A concise public document for which the Commission is
responsible that serves to (1) briefly provide sufficient evidence and analysis for determining
whether to prepare an environmental impact statement or a finding of no significant impact, (2)
aid the Commission’s compliance with NEPA when no environmental impact statement is
necessary, and (3) facilitate preparation of an environmental 1mpact statement when one is
necessary (see 10 CFR 51.14(a)). '

Environmental Impact Statement. A detailed written document that ensures the policies and
goals defined in the NEPA are considered in the actions of the Federal government. It discusses
significant impacts and reasonable alternatives to the proposed action.

Environmental Monitoring. The process of sampling and analyzing environmental media in and
around a facility (1) to confirm compliance with performance objectives and (2) to detect
radioactive material entering the environment to facilitate timely remedial action.

Environmental Report (ER). A document submitted to the NRC by an applicant for a license
amendment request (see 10 CFR 51.14(a)). The ER is used by NRC staff to prepare
environmental assessments and environmental impact statements. The requirements for ERs are
specified in 10 CFR 51.45-51.69.

Exposure Pathway. The route by which radioactivity travels through the environment to
eventually cause radiation exposure to a person or group.

Exposure Scenario. A description of the future land uses, human activities, and behavior of the
natural system as related to a future human receptor’s interaction with (and therefore exposure
to) residual radioactivity. In particular, the exposure scenario describes where humans may be
exposed to residual radioactivity in the environment, what exposure group habits determine
exposure, and how residual radioactivity moves through the environment.

External Dose. That portion of the dose equivalent rece1ved from radiation sources outside the
body (see 10 CFR 20.1003). '

Final Status Survey (FSS). Measurements and sampling to describe the radiological conditions
of a site or facility, following completion of decontamination activities (if any) and in
preparation for release of the site or facility.

Final Status Survey Plan (FSSP). The description of the final status survey design.

Final Status Survey Report (FSSR). The results of the final status survey conducted by'a
licensee to demonstrate the radiological status of its facility. The FSSR is submitted to NRC for
review and approval.

Financial Assurance. A guarantee or other financial arrangement provided by a licensee that

funds for decommissioning will be available when needed. This is in addition to the licensee's
regulatory obligation to decommission its facilities.
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Financial Assurance Mechanism. Financial instruments used to provide financial assurance for
decommissioning.

Floodplain. The lowland and relatively flat areas adjoining inland and coastal waters including
flood-prone areas of offshore islands. Areas subject to a one percent or greater chance of
flooding in any given year are included (see 10 CFR 72.3).

Footprint. The portion of a site undergoing decommissioning, which is comprised of all of the
areas of soil containing residual radioactivity, where intentional mixing is proposed to meet the
release criteria.

General Licenses. Licenses that are effective without the filing of applications with NRC or the
issuance of licensing documents to particular persons. The requirements for general licenses are
found in 10 CFR Parts 30 and 31. Examples of items for which general licenses are issued are
gauges and smoke detectors.

Ground Water. Water contained in pores or fractures in either the unsaturated or saturated zones
below ground level.

Historical Site Assessment (HSA). The identification of potential, likely, or known sources of
radioactive material and radioactive contamination based on existing or derived information for
the purpose of classifying a facility or site, or parts thereof, as impacted or non-impacted (see
10 CFR 50.2). ' :

Hydraulic Conductivity. The volume of water that will move through a medium in a unit of time
under a unit hydraulic gradient through a unit area measured perpendicular to the direction of
flow.

Hydrology. Study of the properties, distribution, and circulation of water on the surface of the
land, in the soil and underlying rocks, and in the atmosphere.

Impact. The positive or negative effect of an action (past, present, or future) on the natural
environment (land use, air quality, water resources, geological resources, ecological resources,
aesthetic and scenic resources) and the human environment (infrastructure, economics, social,
and cultural).

Impacted Areas. The areas with some reasonable potential for residual radioactivity in excess of
natural background or fallout levels (see 10 CFR 50.2).

Inactive Outdoor Area. The outdoor portion of a site not used for licensed activities or materials
for 24 months or more.

Infiltration. The process of water entering the soil at the ground surface. Infiltration becomes

percolation when water has moved below the depth at which it can be removed (to return to the
atmosphere) by evaporation or transpiration.
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Institutional Controls. Measures to control access to a site and minimize disturbances to
engineered measures established by the licensee to control the residual radioactivity.
Institutional controls include administrative mechanisms (e.g., land use restrictions) and may
include, but are not limited to, physical controls (e.g., signs, markers, landscaping, and fences).

Karst. A type of topography that is formed over limestone, dolomite, or gypsum by dissolution,
characterized by sinkholes, caves, and underground drainage.

Leak Test. A test for leakage of radioactivity. from sealed radioactive sources. These tests are
made when the sealed source is received and on a regular schedule thereafter. The frequency is
usually specified in the sealed source and device registration certificate and/or license.

Legacy site. An existing decommissioning site that is complex and difficult to decommission for
a variety of financial, technical, or programmatic reasons.

License Termination Plan (LTP). A detailed description of the activities a reactor licensee
intends to use to assess the radiological status of its facility, to remove radioactivity attributable
to licensed operations at its facility to levels that permit release of the site in accordance with
NRC'’s regulations and termination of the license, and to demonstrate that the facility meets
NRC’s requirements for release. An LTP consists of several interrelated components including:
(1) a site characterization; (2) identification of remaining dismantlement activities; (3) plans for
site remediation; (4) detailed plans for the final radiation survey; (5) a description of the end use
of the facility, if restricted; (6) an updated site-specific estimate of remaining decommissioning
costs; and (7) a supplement to the environmental report, pursuant to 10 CFR 51.33, describing
any new information or significant environmental change associated with the licensee’s
proposed termination activities (see 10 CFR 50.82). '

~ License Termination Rule (LTR). The License Termination Rule refers to the final rule on
“Radiological Criteria for License Termination,” published by NRC as Subpart E to 10 CFR 20
on July 21, 1997 (62 FR 39058). -

Licensee. A person who possesses a license, or a person who possesses licensable material, who
NRC could require to obtain a license.

MARSSIM. The Multi-Agency Radiation Site Survey and Investigation Manual (NUREG—1575)
is a multi-agency consensus manual that provides information on planning, conducting,

- evaluating, and documenting building surface and surface soil final status radiological surveys
for demonstrating compliance with dose- or risk-based regulations or standards.

Model. A simplified representation of an object or natural phenomenon. The model can be in
many possible forms, such as a set of equations or a physical, miniature version of an object or

-system constructed to allow estimates of the behavior of the actual object or phenomenon when
the values of certain variables are changed. Important environmental models include those
estimating the transport, dispersion, and fate of chemicals in the environment.
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Monitoring. Monitoring (radiation monitoring, radiation protection monitoring) is 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 (see 10 CFR 20.1003).

mrem/y (millirem per year). One one-thousandth (0.001) of a rem per year. (See also sievert.)

National Environmental Policy Act (NEPA). The National Environmental Policy Act of 1969,
which requires Federal agencies, as part of their decision-making process, to consider the
environmental impacts of actions under their jurisdiction. Both the Council on Environmental
Quality (CEQ) and NRC have promulgated regulations to implement NEPA requirements. CEQ
regulations are contained in 40 CFR Parts 1500 to 1508, and NRC requirements are provided in
10 CFR Part 51.

Naturally Occurring Radioactive Material (NORM). The natural radioactivity in rocks, soils, air
and water. NORM generally refers to materials in which the radionuclide concentrations have
not been enhanced by or as a result of human practices. NORM does not include uranium or
thorium in source material.

Non-impacted Areas. The areas with no reasonable potential for fesidual radioactivity in excess
of natural background or fallout levels (see 10 CFR 50.2).

Pathway. See exposure pathway.

Performance-Based Approach. Regul'atory decisionmaking that relies upon measurable or -
calculable outcomes (i.e., performance results) to be met, but provides more flexibility to the
licensee as to the means of meeting those outcomes.

Permeability. The ability of a material to transmit fluid through its pores when subjected to a
difference in head (pressure gradient). Permeability depends on the substance transmitted (oil,
air, water, and so forth) and on the size and shape of the pores, Jomts and fractures in the
medium and the manner in which they are interconnected.

Porosity. The ratio of openings, or voids, to the total volume of a soil or rock expressed as a
decimal fraction or as a percentage.

Potentiometric Surface. The two-dimensional surface that describes the elevation of the water
table. In an unconfined aquifer, the potentiometric surface is at the top of the water level. In a
confined aquifer, the poténtiometric surface is above the top of the water level because the water
is under confining pressure. :

Prescribed Amount of Financial Assurance. An amount of financial assurance based on the

authorized possession limits of the NRC license, as specified in 10 CFR 30. 35(d) 40. 36(b) or
70.25(d).
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Principal Activities. Activities authorized by the license which are essential to achieving the
purpose(s) for which the license was issued or amended. Storage during which no licensed
material is accessed for use or disposal and activities incidental to decontamination or
decommissioning are not principal activities (see 10 CFR 30.4).

Probabilistic. Refers to computer codes or analyses that use a random sampling method to select
parameter values from a distribution. Results of the calculations are also in the form of a
distribution of values. The results of the calculation do not typically include the probability of
the scenario occurring. '

Reasonable Alternatives. Those alternatives that are practical or feasible from a technical and
economic standpoint.

Reasonably foreseeable land use. Land use scenarios that are likely within 100 years,
considering advice from land use planners and stakeholders on land use plans and trends.

rem. The special unit of any of the quantities expressed as dose equivalent. The dose equivalent
in rems is equal to the absorbed dose in rads multiplied by the quality factor
(1 rem = 0.01 sievert) (see 10 CFR 20.1004).

' Remedial Action. See decontamination.
Remediation. See decontamination.  _

Residual Radioactivity. Radioactivity in structures, materials, soils, ground water, and other
media at a site resulting from activities under the licensee’s control. This includes radioactivity
from all licensed and unlicensed sources used by the licensee, but excludes background
radiation. It also includes radioactive materials remaining at the site as a result of routine or
accidental releases of radioactive material at the site and previous burials at the site, even if those
burials were made in accordance with the provisions of 10 CFR Part 20 (see 10 CFR 20.1003).

RESRAD Code. A computer code developed by the U.S. Department of Energy and designed to
estimate radiation doses and risks from RESidual RADioactive materials in soils.

RESRAD-BUILD Code. A computer code developed by the U.S. Department of Energy and
designed to estimate radiation doses and risks from RESidual RADioactive materials in
BUILDings.

Restricted Area. Any area to which access is limited by a licensee for the purpose of protecting
individuals against undue risks from exposure to radiation and radioactive materials (see
10 CFR 20.1003).

Risk. Defined by the “risk triplet” of a scenario (a combination of events and/or conditions that
could occur) or set of scenarios, the probability that the scenario could occur, and the
consequence (e.g., dose to an individual) if the scenario were to occur.
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Risk-Based Approach. Regulatory decision making that is based solely on the numerical results
of a risk assessment. (Note that the Commission does not endorse a risk-based regulatory
~ approach.)

Risk-Informed Approach. Regulatory decision making that represents a philosophy whereby risk
insights are considered together with other factors to establish requirements that better focus
‘licensee and regulatory attention on design and operational issues commensurate with their
importance to public health and safety.

Risk Insights. Results and findings that come from risk assessments.

-Robust engineered barrier. A man-made structure that is designed to mitigate the effect of
natural processes or human uses that may initiate or accelerate release of residual radioactivity
through environmental pathways. The structure is designed so that the radiological criteria for
license termination (10 CFR 20, Subpart E) can be met. Robust engineered barriers are designed
to be more substantial, reliable, and sustainable for the time period needed without reliance on
active ongoing maintenance.

Safety Evaluation Report. NRC staff’ s evaluation of the radiological consequences of a
licensee’s proposed action to determine if that action can be accomplished safely.

Saturated Zone. That part of the earth’s crust beneath the regional water table in which all voids, '
large and small, are ideally filled with water under pressure greater than atmospheric.

Scoping Survey. A type of survey that is conducted to identify (1) radionuclide contaminants,
(2) relative radionuclide ratios, and (3) general levels and extent of residual radioactivity.

Screening Approach/Methodology/Process. The use of (1) predetermined building surface
concentration and surface soil concentration values, or (2) a predetermined methodology

(e.g., use of the DandD code) that meets the radiological decommissioning criteria without
further analysis, to simplify decommissioning in cases where low levels of residual radioactivity
are achievable.

Sealed Source. Any special nuclear material or prfoduct material encased in a capsule
designed to prevent leakage or escape of the material.

sievert (Sv). The SI unit of any of the quantities expressed as dose equivalent. The dose
equivalent in sieverts is equal to the absorbed dose in grays multiplied by the quality factor
(1 sievert = 100 rem) (see 10 CFR 20.1004).

Site. The area of land, along with structures and other facilities, as described in the original NRC
license application, plus any property outside the originally licensed boundary added for the
purpose of receiving, possessing, or using radioactive material at any time during the term of the
license, as well as any property where radioactive material was used or possessed that has been
released prior to license termination
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Site Characterization. Studiés that enable the licensee to sufficiently describe the conditions of
the site, separate building, or outdoor area to evaluate the acceptability of the decommissioning
-~ plan.

Site Characterization Survey. See characterization survey.

Site Decommissioning Management Plan (SDMP). The program established by NRC in
March 1990 to help ensure the timely cleanup of sites with limited progress in completing the
remediation of the site and the termination of the facility license. SDMP sites typically have
buildings, former waste disposal areas, large volumes of tailings, ground-water contamination,
and soil contaminated with low levels of uranium or thorium or other radionuclides.

* Site-Specific Dose Analysis. Any dose analysis that is done other than by using the défault
screening tools.

Smear. A radiation survey technique which is used to determine levels of removable surface
contamination. A medium (typically filter paper) is rubbed over a surface (typically of area
100 cm?), followed by a quantification of the activity on the medium. Also known as a swipe.

Source Material. Uranium or thorium, or any combination of uranium and thorium, in any
physical or chemical form, or ores that contain by weight one-twentieth of one percent

(0.05 percent) or more of uranium, thorium, or any combination of uranium and thorium. Source
material does not include special nuclear material (see 10 CFR 20.1003).

Source Term. A conceptual representation of the residual radioactivity at a site or facility.
Special Nuclear Material. (1) Plutonium, uranium-233 (U-233), uranium enriched in the
isotope 233 or in the isotope 235, and any other material that the Commission, pursuant to the -
provisions of Section 51 of the Atomic Energy 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 (see 10 CFR 20.1003).

Specific Licenses. Licenses issued to a named person who has filed an apphcatlon for the license
under the provisions of 10 CFR Parts 30, 32 through 36, 39, 40, 61, 70 and 72. Examples of
specific licenses are industrial radiography, medical use, irradiators, and well logging.

Survey. An evaluation of the radiological conditions and potential hazards incident to the
production, use, transfer, release, disposal, or presence 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 (see 10 CFR 20.1003).

Survey Unit. A geographical area consisting of structures or land areas of specified size and

shape at a site for which a separate decision will be made as to whether or not the unit attains the
site-specific reference-based cleanup standard for the designated pollution parameter. Survey
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units are generally formed by grouping contiguous site areas with similar use histories and
having the same contamination potential (classification). Survey units are established to
facilitate the survey process and the statistical analysis of survey data.

Technologically Enhanced Naturally Occurring Radioactive Material (TENORM). Naturally
occurring radioactive material with radionuclide concentrations increased by or as a result of
past or present human practices. TENORM does not include background radioactive material or
the natural radioactivity of rocks and soils. TENORM does not include uranium or thorium in
source material. ' '

Timeliness. Specific time periods stated in NRC regulations for decommissioning unused
portions of operating nuclear materials facilities and for decommissioning the entire site upon
termination of operations.

Total Effective Dose Equivalent (TEDE). The sum of the deep-dose equivalent (for external
exposures) and the committed effective dose equivalent (CEDE) (for internal exposures) (see
10 CFR 20.1003).

Transmissivity. The rate of flow of water through a vertical strip of aquifer which is one unit |
wide and which extends the full saturated depth of the aquifer. . '

Unrestricted Area. An area, access to which is neither limited nor controlled by the licensee (see
10 CFR 20.1003).

Unsaturated Zone. The subsurface zone in which the geological material contains both water
and air in pore spaces. The top of the unsaturated zone typically is at the land surface, otherwise

known as the vadose zone.

Vadose Zone. See unsaturated zone.
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PURPOSE OF REPORT AND DOCUMENT ROADMAP

1.1 PURPOSE OF THIS REPORT

The purpose of this volume is to:

o illustrate to licensees, and the general public, NMSS’s decommissioning process;

 provide guidance to NRC licensees for terminating an NRC nuclear materials license and to
make available methods, acceptable to NRC staff, for implementing specific parts of the
Commission’s decommissioning regulations;

« delineate techniques and criteria used by NRC staff in evaluating decommissioning actions;

+ provide guidance to NRC staff overseeing NMSS decommissioning programs to evaluate a
licensee’s decommissioning actions; and

* maintain a risk-informed, performance-based, and flexible decommissioning approach.

This NUREG provides guidance regarding decommissioning leading to termination of a license.
Licensees® decommissioning their facilities are required to demonstrate to NRC that their
proposed methods will ensure that the decommissioning can be conducted safely and that the
facility, at the completion of decommissioning activities, will comply with NRC requirements
for license termination. The policies and procedures discussed in this NUREG should be used -
by NRC staff overseeing the decommissioning program at licensed fuel cycle, fuel storage, and
materials sites to evaluate a licensee’s decommissioning actions. The Foreword of this volume
discusses the applicability of this NUREG to reactor and uranium recovery facilities. This
NUREG is also intended to be used in conjunction with-NRC Inspection Manual Chapter 2603,
“Decommissioning Inspection Program for Fuel Cycle and Materials Licensees.”

This NUREG is not a substitute for regulations, and compliance with it is not required. Methods
and solutions different than those in this NUREG will be acceptable, if they provide a basis for
concluding that the decomm1SS1on1ng actions are in compliance with the Commission’s
regulatlons

12  APPROACH

A brief discussion of recent decommissioning regulatory history, an overview of the
decommissioning process, and the License Termination Rule (LTR) are discussed in Chapters 4, .
5, and 6, respectively.

NRC staff reviewed the numbers and types of licenses issued by the Commission and determined .
that the majority of licensees were those that used and possessed sealed sources or relatively
limited amounts of unsealed radioactive material. Due to the amounts, forms, and types of

* For purposes of this document, the term “licensee” includes persons in possession of licensable material whom
- NRC could require to become a licensee.
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radioactive material used by these licensees, it did not appear that most licensees would need to
submit decommissioning plans (DPs) or perform complex remedial activities to decommission
their facilities in accordance with NRC criteria.

However, certain licensees need to submit information regarding either (1) the status of their
facilities when they request license termination or (2) the activities that they intend to use to
remediate their facilities. The types of information required could range from very simple
descriptions of the radiological status of the facilities and the disposition of radioactive material
possessed by the licensees to, in the case of licensees who proposed license termination under
restricted conditions, very detailed descriptions of institutional controls, dose estimates to
potential future critical groups, and arrangements to ensure that adequate financial assurance
mechanisms are in place at license termination in the form of a detailed DP.

Based on the above, NRC staff determined that the best approach would be to develop detailed
descriptions of the types of information needed to evaluate proposed decommissioning activities
and then tailor the information needed from the licensees based on the complexity and safety
significance of the decommissioning project. As described in Section 1.3, this approach is
implemented through several interactions between NRC staff and licensees.

1.3 DECOMMISSIONING ROADMAP

To implement the risk-informed, iterative approach, the staff developed decommissioning
“groups,” based on the complexity of the decommissioning and the decommissioning
alternatives in the LTR. A roadmap to these groups is provided in Figure 1.1.
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Figure 1.1

Determining the Appropriate Decommissioning Group.
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The decommissioning process begins when the licensee determines that decommissioning of all
or a portion of a site is necessary or desirable. Decommissioning of a site, or portion of a site, is
necessary when certain site use conditions are met. These conditions, related to
decommissioning timing, are explained in Chapter 5.

In the past, NRC staff classified facilities undergoing decommissioning by either the activities
performed during the operation of the facilities or the types of licensed material possessed by the
licensee. However, for purposes of this NUREG, the staff classified facilities undergoing
decommissioning into seven (7) groups, based on the amount of residual radioactivity, the
location of that material, and the complexity of the activities needed to decommission the site.
Group 1 is typically a sealed source facility that has not experienced any leakage; Group 7 would
be a large facility with contamination that would result in the license being terminated with _
restrictions on future site use and require an environmental impact statement (EIS) to support the
action. Defined in Chapter 7, these groups have been created for convenience of analysis only
and are not based on any specific regulatory requirements. A more detailed description of each
group and the action necessary to decommission it are given in Chapters 8—14. For each
decommissioning group, Table 1.1 offers an abridged description, illustrates examples, and
identifies reference chapters in this document.
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Table 1.1  Description, Examples, and Reference Chapters in this Document for
Each Decommissioning Group
Group Brief Description Examples Reference
Chapter

i See Section 8.1 for a complete description. Licensed | Licensees who used only 8
material was not released into the environment, did sealed sources such as
not cause the activation of adjacent materials, and radiographers and irradiators
did not contaminate work areas. _ '

2 See Section 9.1 for a complete description. Licensed | Licensees who used only 9
material was used in a way that resulted in residual quantities of loose radioactive
radioactivity on building surfaces and/or soils. The material that they routinely
licensee is able to demonstrate that the site meets the | cleaned up (e.g., R&D
screening criteria for unrestricted use. facilities)

3 See Section 10.1 for a complete description. Licensees who may have’ 10
Licensed material was used in a way that could meet | occasionally released
the screening criteria, but the license needs to be radioactivity within NRC
amended to modify or add procedures to remediate limits (e.g., broad scope)
buildings or sites.

4 See Section 11.1 for a complete description. Licensees whose sites released 11
Licensed material was used in a way that resulted in | loose or dissolved radioactive
residual radiological contamination of building material within NRC limits
surfaces or soils, or a combination of both (but not and may have had some
ground water). The licensee demonstrates that the operational occurrences that
site meets unrestricted use levels derived from resulted in releases above

“site-specific dose modeling. NRC limits (e.g., waste
: , processors)

5 See Section 12.1 for a complete description. Licensees whose sites 12
Licensed material was used in a way that resulted in | released, stored, or disposed
residual radiological contamination of building of large amounts of loose or
surfaces, soils, or ground water, or a combination of | dissolved radioactive material
all three. The licensee demonstrates that the site onsite (e.g., fuel cycle
meets unrestricted use levels derived from facilities)
site-specific dose modeling.

6 See Section 13.1 for a complete description. Licensees whose sites would 13
Licensed material was used in a way that resulted in | cause more health and safety
residual radiological contamination of building or environmental impact than
surfaces, and/or soils, and possibly ground water. could be justified when
The licensee demonstrates that the site meets cleaning up to the unrestricted
restricted use levels derived from site-specific dose release limit (e.g., facilities
modeling. where large inadvertent

release(s) occurred)

7 See Section 14.1 for a complete description. Licensees whose sites would 14
Licensed material was used in a way that resulted in | cause more health and safety
residual radiological contamination of building or environmental impact than
surfaces, and/or soils, and possibly ground water. could be justified when
The licensee demonstrates that the site meets cleaning up to the restricted
alternate restricted use levels derived from site- release limit (e.g., facilities
specific dose modeling. where large inadvertent

release(s) occurred)

'1-5
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Once the decision has been made to decommission, the next step is to determine what
information the licensee needs to provide to demonstrate site conditions successfully. When
NRC staff is informed that a licensee has decided to permanently cease licensed operations, or
has not conducted licensed activities for a period greater than 24 months, and must
decommission all or part of its facility, NRC staff should contact the licensee and determine if
the licensee will need to submit a DP to support its request for license termination. If the
licensee does not need to submit a DP, NRC staff should follow the guidance in this NUREG for
that decommissioning group. Licensees needing to submit a DP should follow the requirements
of the regulations briefly discussed in Chapters 10, 11, 12, 13, or 14, depending on the
decommissioning group. Detailed descriptions of applicable portions of DP contents are found
in Chapters 1618 of this volume. Table 1.2 summarizes information needed for the staff to
conduct its technical review for each of the decommissioning groups.
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License Termination

Table 1.2  Principal Regulatory Features of Decommissioning Groups
GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUPS GROUP 6 GROUP 7
Description Sealed source, Screening criteria, |Screening criteria, DP | Site specific, no Site specific, ground Restricted release Alternate criteria
screening criteria [no DP ground water water contamination
contamination
. a Categorical

NEPA Compliance Exclasion EA EA EA EA EIS EIS
Licensee Requests

Release for . . . . . . .

. Unrestricted use | Unrestricted use Unrestricted use Unrestricted use Unrestricted use Restricted Use Restricted use

Restricted or

Unrestricted Use

Decomm15§10n1ng No No Yes Yes Yes Yes Yes -

Plan Required - :

Decomm*ssmmng Letter to the licensee Safety Evaluation Safety Evaluation Safety Evaluation Safety Evaluation
Plan Review N/A N/A or Safety Report Report Report Report
Documentation _ Evaluation Report .

Radioactive Material | NRC Form314 | NRC Form 314 NRC Form 314 NRC Form 314 NRC Form 314 "NRC Form 314 NRC Form 314
Disposition or or or or or or or
Documentation equivalent equivalent equivalent equivalent equivalent equivalent equivalent
Method for

Demonstrating Site Survey or Survey or Survey or . . . . . . . .

is Suitable for demonstration demonstration demonstration Site specific Site specific Site specific Site specific
Release

Depends on
licensee’s survey | Depends on licensee’s
‘ (S:%nﬁgngt.(:irysqr Not Customary and radioactive | survey and radioactive Yes Yes Yes Yes
1de-Dy Side Survey material use at | material use at facility
facility .

Closeout Inspection . No As appropriate As appropriate Yes Yes* Yes Yes
Federal Register Yes—(1) announce DP | Yes—(1) announce DP | Yes—(1) announce DP | Yes—(1) announce DP | Yes—(1) announce DP
Notices used to 'No Yes—(1) announce receipt and NRC’s receipt and NRC’s receipt and NRC'’s receipt and NRC’s receipt and NRC’s
Inform the Public of FONSI intended actions® and | intended actions® and | intended actions® and | intended actions® and { intended actions® and
Staff Actions (2) announce FONSI | (2) announce FONSI | (2) announce FONSI (2) announce EIS (2) announce EIS
Documentation License License |

Used to Support Amendment Amendment License Amendment License Amendment License Amendment License Ame§Ment License Amendment

"Notes:

. This table generally describes the major regulatory features of the different decommissioning groups. It does not describe all of the requirements, NRC staff actions, and licensee actions for

each group, nor should it be used to determine the appropriate group. Licensees and NRC staff should refer to the detailed descriptions in each of the chapters of this NUREG report.

a  See NUREG-1748 for detailed guidance.

b The Federal Register notice of license amendment for DP receipt provides opportunity for a hearing and opportunity for comment.
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1.4 FURTHER INFORMATION FOR LICENSEES AND REVIEWERS

NRC staff should refer to this volume to identify the information to be submitted by the licensee
for the staff to conduct its technical review and for what review actions the staff takes for each
decommissioning group. A licensing review conducted using this volume of the NUREG is not
intended to be a detailed evaluation of all aspects of facility decommissioning. NRC staff should
use the approach outlined in this volume in a manner that allows for flexibility. The objectives
of the review are to confirm that the decommissioning of the site will be accomplished in a
manner consistent with applicable regulatory requirements. In conducting the evaluation, the
staff should determine if the proposal submitted by the licensee is acceptable. In most cases, this
involves assessing whether the methods and data used by the licensee in support of its proposal
are acceptable, and if the results meet the requirements in 10 CFR Part 20, Subpart E.

NRC regulations indicate when a DP is required. Groups 1-2 do not generally require a DP, but
Groups 3-7 do. For those that require a DP, the content of the DP is shown in Chapters 1618,
the Checklist in Appendix D, and in Volume 2 of this NUREG. Compliance with the
environmental requirements of the National Environmental Policy Act (NEPA) and NRC
environmental regulations (10 CFR Part 51) is explained in Section 15.7.

Details of requirements for dose modeling inspections and surveys are presented in Volume 2 of

this NUREG. Details of “Financial Assurance, Recordkeeping, and Timeliness” are in Volume 3

of this NUREG. For a complete listing of documents used in the compilation of this work and
-the status of each at the time of publication, see Chapter 4.
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2 REGULATORY AUTHORITY: NRC AND AGREEMENT
STATES

Certain States, called Agreement States (see Figure 2.1), have entered into agreements with NRC
that give them the authority to license and inspect byproduct, source, or limited quantities of
special nuclear materials used or possessed within their borders. Any applicant other than a
Federal Agency who wishes to possess or use licensed material in one of these Agreement States
needs to contact the responsible officials in that State for guidance on preparing a license
application. ' '

In the special situation of work at Federally controlled sites in Agreement States, it is necessary
to understand the jurisdictional status of the land in order to determine whether NRC or the
Agreement State has regulatory authority. NRC has regulatory authority in areas determined to
be of “exclusive Federal jurisdiction,” while the Agreement State has jurisdiction in land areas of
non-exclusive Federal jurisdiction. Licensees are responsible for determining the jurisdictional
status of the specific areas where they plan to conduct licensed operations. NRC recommends
that licensees ask their local contact for the Federal Agency controlling the site (e.g., contract
officer, base environmental health officer, district office staff) to help determine the
jurisdictional status of the land and to provide the information in writing, so that licensees can
comply with NRC or Agreement State regulatory requirements, as appropriate. Additional
guidance on determining jurisdictional status is found in All Agreement States Letter,
SP-96-022, dated February 16, 1996, which is available from NRC upon request.

The Commission shall not discontinue regulatory authority of and shall retain regulatory
responsibility for production, utilization, or enrichment facilities, and formula quantities (see
10 CFR 150.11) of special nuclear material.

Table 2.1 provides a quick way to check on which Agency has regulatory authority.

Table 2.1 . Who Regulates the Activity?

Applicant and Proposed Location of Work ' Regulatofy Agency

Federal Agency regardless of location (except that Department of NRC
Energy [DOE] and, under most circumstances, its prime contractors
are exempt from licensing)

Non-Federal entity in non-Agreement State, US territory, or possession | NRC

Non-Federal entity in Agreement State at non-Federally controlled site | Agreement State

Non-Federal entity in Agreement State at Federally controlled site not | Agreement State
subject to exclusive Federal jurisdiction

Non-Federal entity in Agreement State at Federally controlled site NRC
subject to exclusive Federal jurisdiction
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REGULATORY AUTHORITY

Figure 2.1 shows NRC’s four Regional Offices and their respective geographical areas of
responsibility for licensing purposes and identifies the Agreement States. Fuel cycle facility
inspection activities have been consolidated into Region II, and Region II’s nuclear materials
licensing and inspection activities have been consolidated into Region L

Locations of NRC Offices and Agreement States

Rggion v

Reglon II**

61 Forsyth Street, SW, Suite 23 T85
Atlanta, GA 30303

404-562-4400, 1-800-577-8510

Region II**

® Regional Office ﬂ-leadquarters Reglon lll

34 Agreement States . 2.443 Warrenville Road, Suite 210
a (approx. 17,600 licensees) Headquarters Lisle, IL 60532-4352

o Washington, DC 20555-0001 630-829-9500, 1-800-522-3025

16 Non-Agreement States* 301-415-7000, 1-800-368-5642 Region IV
L1 (approx. 4,500 licensees) Region | 611 Ryan Plaza Drive, Suite 400
Note: Alaska, Hawaii, and Guam are 475 Allendale Road Arlington, TX 76011-4005
included in Region IV; Puerto Rico and Virgin King of Prussia, PA 19406-1415  817-860-8100, 1-800-952-9677
Islands in Region | 610-337-5000, 1-800-432-1156

* The 16 Non-Agreement States include three States that have filed letters of intent: Pennsyivania, New Jersey, and Virginia.
** All applicants for materials licenses located in Region II's geographical area must send their applications to Region .

1556-001m.ppt
090706

Figure 2.1 Locations of NRC Offices and Agreement States in the United States.

Reference: A current list of Agreement States (including names, addresses, and telephone

- numbers of responsible officials) is available by choosing “Directories” on the NRC Office of
State and Tribal Programs’ (STP’s) Home Page, http://www.hsrd.ornl.gov/nrc. Asan
alternative, request the list from NRC Regional Offices.
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3 LICENSEE’S MANAGEMENT RESPONSIBILITY

NRC recognizes that effective radiation safety program management is vital to achieving safe
and compliant operations. NRC believes that consistent compliance with its regulations provides
reasonable assurance that licensed activities will be conducted safely.

“Management” refers to the processes for conducting and controlling a radiation safety
program and the individuals who are both responsible for those processes and authorized to
provide the necessary resources to achieve regulatory compliance.

NRC and its licensees share a common responsibility to protect public health and safety. Federal
regulations and the NRC regulatory program are important elements in the protection of the
public. NRC licensees, however, are primarily responsible for safety using nuclear materials and
have the primary responsibility for compliance with the LTR. To ensure adequate management
involvement, a management representative must sign the license application, acknowledging
management’s commitment and responsibility for the following:

« radiation safety, security, control of radioactive materials, and compliance with regulations;

» completeness and accuracy of the radiation safety records and all information provided to
NRC; :

« knowledge about the contents of the license and application;

» meticulous compliance with current NRC and Departmeht of Transportation (DOT)
regulations and the licensee’s operating and emergency procedures;

« provision of adequate resources (including space, equipment, personnel, time, and, if needed,
contractors) to the radiation protection program to ensure that the public and workers are
protected from radiation hazards and that meticulous compliance with regulations is
maintained, . '

 selection and assignment of a qualified individual to serve as the Radiation Safety Officer
(RSO) for licensed activities;

« prohibiting against discrimination of employees engaged in protected activities;

« provision of information to employees regarding the employee protection and deliberate
misconduct provisions;

. obtaining_ NRC'’s prior written consent before transferring control of the license; and

+ notifying the appropriate NRC Regional Administrator in writing, immediately following the
filing of a petition for voluntary or involuntary bankruptcy.

For information on NRC inspection, investigation, enforcement, and other compliance programs,
see the current version of “General Statement of Policy and Procedures for NRC Enforcement
Actions,” NUREG-1600. For hard copies of NUREG—1600 see the Notice of Avallablhty (on
the inside front cover of this report).
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4 APPLICABLE 'REGULATIONS, GUIDANCE, AND
REFERENCES

It is the licensee’s responsibility to obtain, understand, and abide by each applicable
regulation and existing license condition.

4.1 DECOMMISSIONING REGULATORY HISTORY

On June 27, 1988, NRC amended its regulations in 10 CFR Parts 30, 40, 50, 70, and 72 to set
forth the technical and financial criteria for decommissioning licensed nuclear facilities

(53 Federal Register (FR) 24018). These regulations were further amended on July 26, 1993, to
establish additional recordkeeping requirements for decommissioning (58 FR 39628); on

July 15, 1994, to establish timeframes and schedules for the decommissioning of licensed
nuclear facilities (59 FR 36026); and on July 26, 1995, to clarify that financial assurance
requirements must be in place during operations and updated when licensed operations cease.
NRC promulgated these amendments to ensure that the decommissioning of all licensed nuclear
facilities is performed in a safe and timely manner and that adequate funds are available to
ensure that the decommissioning of licensed facilities can be accomplished.

On July 21, 1997, NRC published the final rule on “Radiological Criteria for License
Termination” (the License Termination Rule (LTR)) as Subpart E to 10 CFR Part 20 (62 FR
39058). The LTR establishes criteria for license termination. The criterion for termination with
unrestricted release is residual radioactivity, which is distinguishable from background, results in
a total effective dose equivalent (TEDE) to an average member of a critical group that does not
exceed 0.25 millisievert per year (mSv/y) (25 mrem/y). In addition, the residual radioactivity
has been reduced to levels that are as low as is reasonably achievable (ALARA). For license

- termination with restrictions on future land use, the LTR establishes criteria of 1.0 mSv/y (100
mrem/y) or 5.0 mSv/y (500 mrem/y) under certain conditions.

Supplemental information regarding implementation of the LTR was published by NRC in the
Federal Register on November 18, 1998 (63 FR 64132), December 7, 1999 (64 FR 68395), and
June 13, 2000 (65 FR 37186). This supplemental information established screening values for
building surface contamination for beta/gamma radiation emitters, screening values for surface
soil contamination, and clarifying information on the use of the screening values. These
screening values correspond to levels of radionuclide contamination that would be deemed in
compliance with the unrestricted use dose limit in 10 CFR 20.1402 (i.e., 0.25 mSv/y

(25 mrem/y)). '
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APPLICABLE REGULATIONS, GUIDANCE, AND REFERENCES

42 STATUTES

NRC’s decommissioning and environmental protection regulations derive their authonty from
the following statutes:

+ Atomic Energy Act (AEA) of 1954, as amended;
¢ Energy Reorganization Act of 1974, as amended; and

* National Environmental Policy Act of 1969, as amended.

4.3 DECOMMISSIONING REGULATIONS

The following Parts of 10 CFR contain regulations applicable to decommissioning materials
licenses: '

e 10 CFR Part 2, “Rules of Practice for Domestic Licensing Proceedings and Issuance of
Orders.” Section 10 CFR 2.1205 discusses the public’s opportunities to request hearings on
licensing actions.

« 10 CFR Part 19, “Notices, Instructions and Reports to Workers: Inspection and
Investigations.”

¢ 10 CFR Part 20, “Standards for Protection Against Radiation,” especially Subpart E —
Radiological Criteria for License Termination. The requirements for release criteria are
contained in 10 CFR 20.1402, 20.1403, and 20.1404. The requirements for final status
surveys are contained in 10 CFR 20.1501(a).

o 10 CFR Part 30, “Rules of General Applicability to Domestic Licensing of Byproduct
Material.” Termination of licenses and decommissioning are discussed in 10 CFR 30.36.
Financial assurance requirements are found in 10 CFR 30.35 and 30.36. Completeness and

accuracy of the radiation safety records and information provided to NRC is addressed in
10 CFR 30.9.

+ 10 CFR Part 40, “Domestic Licensing of Source Material.” Termination of licenses and
decommissioning are discussed in 10 CFR 40.42. Financial assurance requirements are found
in 10 CFR 40.36 and 40.42. Completeness and accuracy of the radiation safety records and

‘information provided to NRC is addressed in 10 CFR 40.9. Note that this NUREG does not
apply to uranium recovery facilities.

e 10 CFR Part 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions.”

» 10 CFR Part 70, “Domestic Licensing of Special Nuclear Material.” Termination of licenses
and decommissioning are discussed in 10 CFR 70.38. Financial assurance requirements are
found in 10 CFR 70.25 and 70.38. Completeness and accuracy of the radiation safety records
and information provided to NRC are addressed in 10 CFR 70.9.
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APPLICABLE REGULATIONS, GUIDANCE, AND REFERENCES

o 10 CFR Part 71, “Packaging and Transportation of Radioactive Material.” Part 71 requires
that licensees or applicants who transport licensed material, or who may offer such material to
a carrier for transport, must comply with the applicable requirements of the DOT that are
found in 49 CFR Parts 170 through 189. Copies of DOT regulations can be ordered from the
Government Printing Office (GPO), whose address and telephone number are listed in
Section 4.11.

» 10 CFR Part 72, “Licensing Requirements for the Independent Storage of Spent Nuclear Fuel
and High-Level Radioactive Waste.” Termination of licenses and decommissioning are
discussed in 10 CFR 72.54. Financial assurance requirements are found in 10 CFR 72.30 and
72.54. Criteria for decommissioning are found in 10 CFR 72.130. Completeness and
accuracy of the radiation safety records and information provided to NRC are addressed in
10 CFR 72.11.

44 DECOMMISSIONING INSPECTION MANUAL CHAPTERS

» Nuclear Regulatory Commission (U.S.) (NRC). Inspection Manual Chapter 2605,
“Decommissioning Procedures for Fuel Cycle and Materials Llcensees ” NRC: Washington,
DC. November 1996. :

¢ —— . Inspection Manual Chapter 2602, “Decommissioning Inspection Program for
Fuel Cycle Facilities and Materials Licensees.” NRC: Washington, DC. June 1997.

45 DECOMMISSIONING INSPECTION PROCEDURES

» Nuclear Regulatory Commission (U.S.) (NRC). Inspection Procedure 87104,
“Decommissioning Inspection Procedure for Materials Licensees.” NRC: Washmgton DC.
June 1997.

¢ - —— . Inspection Procedure 88104, “Decommissioning Inspection Procedure for
Fuel Cycle Facﬂltles ” NRC: Washington, DC. June 1997.

¢ — . Inspection Procedure 83890, “Closeout Inspection and Survey.” NRC:
Washington, DC. March 1994.

¢ - . Temporary Instruction 2800/026, “Follow-up Inspection of Formerly
Licensed Sites Identified as Potentially Contaminated.” NRC: Washington, DC. July 2000.

4.6 OTHER NRC DOCUMENTS REFERENCED IN THIS NUREG
WITH APPLICATION OUTSIDE OF DECOMMISSIONING

 Nuclear Regulatory Commission (U.S.) (NRC). Branch Technical Position, “License
Condition for Leak Testing Sealed Byproduct Material Sources.” NRC: Washington, DC.
- April 1993.

¢ - . Branch Technical Position, “License Condition for Leak Testing Sealed
Plutonium Sources.” NRC: Washington, DC. April 1993.
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APPLICABLE REGULATIONS, GUIDANCE, AND REFERENCES .

¢ - . Branch Technical Position, “License Condition for Leak Testing Sealed
Source Which Contains Alpha and/or Beta-Gamma Emitters.” NRC: Washington, DC.
April 1993. 4 ’

¢« — . Branch Technical Position, “License Condition for Leak Testing Sealed

Uranium Sources.” NRC: Washington, DC. April 1993.

¢ - . “Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
‘Nuclear Material.” NRC, Division of Fuel Cycle Safety and Safeguards: Washington, DC.

April 1993.

 J R — . IE Circular No. 81-07, “Control of Radioactively Contaminated Material.”
NRC: Washington, DC. May 1981.

e — ———— Information Notice 85-92, “Surveys of Wastes Before Disposal from
Nuclear Reactor Facilities.” NRC: Washington, DC. December 1985.

¢ - . Information Notice 8822, “Disposal of Sludge from Onsite Sewage
Treatment Facilities at Nuclear Power Stations.” NRC: Washington, DC. May 1988.

¢ - . Information Notice 94-07, “Solubility Criteria for Liquid Effluent Releases

to Sanitary Sewerage Under the Revised 10 CFR Part 20.” NRC: Washington, DC.
January 28, 1994.

e ————— . Information Notice 94-23, “Guidance to Hazardous, Radioactive and Mixed

Waste Generators on the Elements of a Waste Minimization Program.” NRC: Washington,
DC. March 25, 1994.

¢6 - . Information Notice 96-28, “Suggested Guidance Relating to Development -
- and Implementation of Corrective Action.” NRC: Washington, DC. May 1, 1996.

°- - . Information Notice 9755, “Calculation of Surface Activity for
Contaminated Equipment and Materials.” NRC: Washington, DC. July 23, 1997.

¢ . Memorandum from William F. Kane, Director, Office of Nuclear Material
Safety and Safeguards, and Samuel J. Collins, Director, Office of Nuclear Reactor Regulation,
“Case Specific Licensing Decisions on Release of Solid Materials from Licensed Facilities.”
NRC: Washington, DC. August 7, 2000. :

¢ - . Memorandum from Donald A. Cool, Director, Division of Industrial and
Medical Nuclear Safety, Office of Nuclear Material Safety and Safeguards, “Update of the
August 7, 2000 Memo from William Kane, NMSS and Samuel Collins, NRR — Case-Specific
Licensing Decisions on Release of Soils from Licensed Facilities.” NRC: Washington, DC.
July 27, 2001. ’ ' '

¢ - . Memorandum from Donald A. Cool, Director, Division of Industrial and
Medical Nuclear Safety, Office of Nuclear Material Safety and Safeguards, “Update on
Case-Specific Licensing Decisions on Controlled Release of Concrete from Licensed
Facilities.” NRC: Washington, DC. December 27, 2002.
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APPLICABLE REGULATIONS, GUIDANCE, AND REFERENCES

————— . NUREG-0041, Rev. 1, “Manual of Respiratory Protection Against Airborne
Radioactive Material.”. NRC: Washington, DC. October 1976.

————— . NUREG-1460, Rev. 1, “Guide to NRC Reporting and Recordkeeping
Requirements.” NRC: Washington, DC July 1994,

————— . NUREG-1556. Vol. 15, “Guidance About Changes of Control and About
Bankruptcy Involvmg Byproduct, Source or Special Nuclear Material Licenses.” NRC:
Washington, DC. November 2000.

————— . NUREG/CR~-5569, Rev. 1, “Health Physics Positions Data Base.” NRC:
Washington, DC February 1994.

————— . NUREG-1600, “General Statement of Policy and Procedures for NRC
Enforcement Actions.” NRC: Washington, DC. May 1, 2000.

————— . NUREG-1660, “Specific Schedules of Requirements for Transport of
Specified Types of Radioactive Material Consignments.” NRC: Washington, DC.
November 1998.

————— . NUREG-1748, “Environmental Review Guidance for Licensing Acfions
Associated with NMSS Programs.” NRC: Washington, DC. August 2003.

————— . Regulatory Guide 1.23, “Onsite Meteorolog1cal Programs.” NRC:
Washington, DC February 1972.

— ————. Regulatory Guide 1.86, “Termination of Operating L1censes for Nuclear
Reactors.” NRC Washington, DC. June 1974.

————— . Regulatory Guide 3.71, “Nuclear Criticality Safety Standards for Fuels and
Materials Fac111t1es ” NRC: Washington, DC. August 1998.

————— . Regulatory Guide 4.15, “Quality Assurance for Radiological Monitoring
Programs (Normal Operations) — Effluent Streams and the Environment.” NRC:
Washington, DC. February 1979.

————— . Regulatory Guide 4.16, “Monitoring and Reporting Radioactivity in Releases
of Radioactive Materials in Liquid and Gaseous Effluents from Nuclear Fuel Processing and
Fabrication Plants and Uranium Hexafluoride Production Plants.” NRC: Washington, DC.
December 1985.

————— . Regulatory Guide 4.20, “Constraint on Releases of Airborne Radioactive
Materials to the Environment for Licensees Other Than Power Reactors.” NRC:
Washington, DC. December 1996. :

————— . Regulatory Guide 8.4, “Direct-reading and Indirect-reading Pocket
Dosimeters.” NRC: Washington, DC. February 1973. -

————— . Regulatory Guide 8.7, “Instructions for Recording and Reporting
Occupational Radiation Exposure Data.” NRC: Washington, DC. June 1992.
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APPLICABLE REGULATIONS, GUIDANCE, AND REFERENCES

+- - . Regulatory Guide 8.9, “Acceptable Concepts, Models Equations, and
Assumptions for a Bioassay Program.” NRC: Washington, DC. July 1993.

¢ - . Regulatory Guide 8.15, “Acceptable Programs for Respiratory Protection.”
NRC: Washmgton DC. October 1999.

¢ — . Regulatory Guide 8.21, “Health Physics Surveys for Byproduct Material at
NRC—Llcensed Processing and Manufacturmg Plants.” NRC: Washington, DC. October
1979.

¢ - . Regulatory Guide 8.23, “Radiation Surveys at Medical Institutions.” NRC:
Washington, DC January 1981.

¢ - . Regulatory Guide 8.24, “Health Physics Surveys During Enriched
Uranium-235 Processing and Fuel Fabrication.” NRC: Washington, DC. October 1979.

’- — . Regulatory Guide 8.25, “Air Sampling in the Workplace.” NRC:
Washington, DC June 1992.

°c —— . Regulatory Guide 8.28, “Audible-Alarm Dosimeters.” NRC: Washington,
DC. August 1981

¢ — . Regulatory Guide 8.34, “Monitoring Criteria and Methods to Calculate
Occupational Radiation Doses.” NRC: Washington, DC. July 1992.

¢ - . Regulatory Guide 8.36, “Radiation Dose to the Embryo/Fetus.” NRC:
Washington, DC. July 1992.

¢ - . Regulatory Guide 8.37, “ALARA Levels for Effluents from Materialé
Facilities.” NRC: Washington, DC. July 1993.

4.7 DECOMMISSIONING DOCUMENTS REFERENCED IN THIS
NUREG

+ Nuclear Regulatory Commission (U.S.) (NRC), Washington, D.C. “Action Plan to Ensure
 Timely Cleanup of Site Decommissioning Management Plan Sites.” Federal Register:
Vol. 57, No. 74, pp- 13389-13392. April 1992.

’- - . Information Notice 9647, “Recordkeeping, Decommissioning Notification
for Disposals of Radioactive Waste by Land Burial Authorized Under Former 10 CFR 20.304,
20.302 and 20.2002.” NRC: Washington, DC. August 16, 1996.

« — — — — _— NRC?2003. SECY-03-0069, “Results of the Llcense Termmatlon Rule
Analysis,” May 2, 2003.

¢ — . NRC 2003. SRM-SECY-03-0069, “Staff Requirements - SECY-03-0069 -
Results of the License Termination Rule Analysis,” November 17, 2003.

¢- - . NRC 2004. SECY-04-0035, “Results of the License Termination Rule
Anlysis of the Use of Intentional Mixing of Contaminated Soil,” March 1, 2004.
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————— . NRC 2004. SRM-SECY-04-0035, “Staff Requirements - SECY-04-0035 -
Results of the License Termination Rule Anlysis of the Use of Intentional Mixing of
Contaminated Soil,” May 11, 2004. :

— — ———_NRC 2004. Regulatory Issue Summary 2004-08, “Results of the License
Termination Rule Analysis,” May 28, 2004. .

— — — .. NRC 2006. SECY-06-0143, “Stakeholder comments and Path Forward on
Decommissioning Guidance to Address License Termination Rule Analysis Issues,”
July 5, 2006.

— ————._ NRC2006. SRM-SECY-06-0143, “Staff Requirements - SECY-06-0143 -
Stakeholder Comments and Path Forward on Decommissioning Guidance to Address License
Termination Rule Analysis Issues,” September 19, 2006. '

————— . NUREG/BR—-0241, “NMSS Handbook for Decommissioning Fuel Cycle and
Materials Licensees.” NRC: Washington, DC. March 1997.

————— . NUREG-0586, “Final Generic Environmental Impact Statement on
Decomm1ss1on1ng of Nuclear Facilities.” NRC: Washington, DC. August 1988.

————— . NUREG-1496, “Generic Environmental Impact Statement in Support of
Rulemaking on Radiological Criteria for License Termination of NRC—Licensed Nuclear
Facilities.” NRC: Washington, DC. July 1997.

— — — — — NUREG-1506, “Measurement Methods for Radiological Surveys in Support
of New Decommissioning Criteria.” NRC: Washington, DC. August 1995.

————— . NUREG-1507, “Minimum Detectable Concentrations with Typical
Radiation Survey Instruments for Various Contaminants and Field Conditions.” NRC:
Washington, DC. August 1995.

————— . NUREG-1549, “Decision Methods for Dose Assessment to Comply with
Radlologlcal Cnterla for License Termination, Draft.” NRC: Washington, DC. July 1998.

————— . NUREG-1575, “Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM), Rev. 1.” NRC: Washington, DC. August 2000.

————— . NUREG-1727, “NMSS Decommissioning Standard Review Plan ” NRC:
Washington, DC September 2000.

————— . NUREG/CR-5512, Volume 1, “Residual Radioactive Contamination from
Decomm1ss1on1ng Technical Basis for Translatmg Contamination Levels to Annual Total
Effective Dose Equivalent.” NRC: Washington, DC. October 1992.

————— . Draft NUREG/CR-5512, Volume 2, “Residual Radioactive Contamination
from Decomm1ss1on1ng User’s Manual DandD Version 2.1.” NRC: Washington, DC.
April 2001.

————— . Draft NUREG/CR-5512, Volume 3, “Residual Radioactive Contamination
From Decommissioning: Parameter Analysis.” NRC: Washington, DC. October 1999.
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- - . Draft NUREG/CR-5512, Volume 4, “Comparison of the Models and
Assumptions used in the DandD 1.0, RESRAD 5.61, and RESRAD-Build Computer Codes

with Respect to the Residential Farmer and Industrial Occupant Scenarios Provided in
NUREG/CR-5512.” NRC: Washington, DC. October 1999.

46— . NUREG/CR-5621, “Groundwater Models in Support of NUREG/CR-5512.”
NRC: Washington, DC. December 1998.

¢ - . NUREG/CR~-5849, “Manual for Conducting Radiological Surveys in
Support of License Termination.” NRC: Washington, DC. Draft for Comment, June 1992.

- —— . NUREG/CR-6692, “Probabilistic Modules for the RESRAD and
RESRAD-Build Computer Codes.” NRC: Washington, DC. November 2000.

¢ — ————. Policyand Guidance Directive Fuel Cycle 83-23, “Termination of
Byproduct, Source and Special Nuclear Material Licenses.” NRC: Washington, DC.
November 4, 1983.

¢« — . Regulatory Issue Summary 200009, “Standard Review Plan for Licensee -
Requests to Extend the Time Periods Established for Initiation of Decommissioning
Activities.” NRC: Washington, DC. June 26, 2000.

4.8 PUBLIC INTERACTION DOCUMENTS REFERENCED IN THIS
NUREG - .

« Nuclear Regulatory Commission (U.S.) (NRC). NUREG/BR-0199, “Responsiveness to the
Public.” NRC: Washington, DC. January 1996.

°- - — . NUREG/BR—0224, “Guidelines for Conducting Publlc Meetings.” NRC:
Washington, DC February 1996.

+- —— . “Management Directive 3.4, Release of Information to the Pubhc ” NRC:
Washington, DC December 1, 1999.

’© — . “Management Directive 3.5, Public Attendance at Certain Meetings
Involving NRC Staff.”” NRC: Washington, DC. May 24, 1996.

¢ - . “Policy Statement on Staff Meetings Open to the Pub11c ” NRC:
Washlngton DC 65 FR 56964, September 20, 2000.

¢« - . “Public Outreach Handbook.” NRC: Washington, DC. March 1995.

¢ — —— — . “Regulation of Decommissioning Communications Plan.” NRC:

Washington, DC. March 26, 2001.

¢ - — . “Enhancing Public Participation in NRC Meetings: Policy Statement.”
' NRC: Washington, DC. 67 FR 36920, May 28, 2002.

49 OTHER DOCUMENTS REFERENCED IN THIS NUREG

« American National Standards Institute (ANSI)—publications available at hgp://www.ansi.drg.
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o International Atomic Energy Agency (IAEA). IAEA No. 16, “Manual on Environmental
Monitoring in Normal Operations.” IAEA: Vienna, Austria. 1996.

o — ——— " IAEA Series No. 18, “Environmental Monitoring in Emergency Situations.”
IAEA: Vienna, Austria. 1966.
e — — — — — IAEA Safety Series No. 41, “Objectives and Design of Environmental

Monitoring Programs for Radioactive Contaminants.” IAEA: Vienna, Austria. 1975.

« International Commission on Radiological Protection (ICRP). ICRP 30, “Limits for Intakes
of Radionuclides by Workers.” ICRP: Stockholm, Sweden. 1978.

« National Fire Protection Association (NFPA) Standard 232, “Standards for the Protection of
Records.” NFPA: Quincy, MA. 1986.

 National Council on Radiation Protection and Measurements (NCRP) Report 50,
“Environmental Radiation Measurements.” NCRP: Bethesda, MD. December 1976.

¢ - . NCRP Report 123, “Screening Models for Releases of Radionuclides to
Atmosphere, Surface Water, and Ground.” NCRP: Bethesda, MD. January 1996.
°c - —— . NCRP Report 127, “Operational Radiation Safety Program.” NCRP:

Bethesda, MD. 1998.

o Slade, D. (ed.), “Meteorology and Atomic Energy — 1968.” TID-24190, July 1968 (available
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410 DOCUMENTS SUPERSEDED BY THIS REPORT

This volume .supersedes the Regulatory Guides (RG) and Policy and Guidance Directives
(P&GD) listed in Table 4.1, and they should no longer be used.
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APPLICABLE REGULATIONS, GUIDANCE, AND REFERENCES

Table 4.1 List of Documents Superseded by this Report

Document Title Date

Identification '

RG 3.65 Standard Format and Content Decommissioning Plans for 6/1989
Licensees Under 10 CFR Parts 30, 40, and 70

RG 3.66 ‘Standard Format and Content of Financial Assurance Mechanisms 6/1990
Required for Decommissioning Under 10 CFR Parts 30, 40, 70,
and 72 _

P&GD Standard Review Plan for Evaluating Compliance with 4/1991

FC 90-2 Decommissioning Requirements for Source, Byproduct, and

Special Nuclear Material License Applications

P&GD Standard Review Plan: Evaluating Decommissioning Plans for 8/1991
FC91-2 Licensees Under 10 CFR Parts 30, 40, 70

P&GD Standard Review Plan for Termination of Special Nuclear 3/1983
FC 83-3 Material Licenses of Fuel Cycle Facilities

In addition, this volume supersedes most of NUREG/BR—0241, “NMSS Handbook for .
Decommissioning Fuel Cycle and Materials Facilities,” except for those portions of the
handbook covering decommissioning financial assurance and recordkeeping (Chapter 5 and
Appendices D and P), which are addressed in Volume 3.

Volume 1 of this NUREG also incorporates and updates numerous portions of NUREG-1727,
“NMSS Decommissioning Standard Review Plan,” specifically, Chapters 14, 813, portions of
14 and 15, 16, and Appendix A, portions of Appendix C dealing with screening, I, and J. This
three-volume NUREG series supersedes NUREG/BR—0241 and NUREG-1727 in their entirety
and should be used as guidance for decommissioning.

411 TO REQUEST COPIES

To request copies of the regulations cited in Section 4.3, call the GPO order desk in Washington,
DC, at (202) 512—1800. Order the two-volume bound version of Title 10, Code of Federal
Regulations, Parts 0—50 and 51-199 from the GPO, Superintendent of Documents, Post Office’
Box 371954, Pittsburgh, Pennsylvania 15250-7954. You may also contact the GPO
electronically at http://www.gpo.gov. Request single copies of NRC documents from NRC’s
Regional Offices (see Figure 2.1 for addresses and telephone numbers). Note that NRC
publishes amendments to its regulations in the Federal Register.

Appendix I explains how to use the Internet to obtain copies of NRC documents and other
information.
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5 THE DECOMMISSIONING PROCESS

NOTE: In addition to the guidance in this chapter,
licensees are encouraged to contact NRC, or the appropriate Agreement State authority,
to assure an understanding of what actions should be taken
to initiate and complete the license termination process
on a license- or facility-specific basis.
Cases where licensees abandon a site or refuse to decommission a site would be
considered for civil or criminal action, as warranted.

Decommissioning means to safely remove a facility or site from service and reduce residual
radioactivity to a level that permits release of the property and termination of the license (see
10 CFR 20.1003). The following sections discuss timing and activities associated with
decommissioning.

The regulations in 10 CFR 20.1406 establish requirements on minimizing contamination during
operations. While the requirements apply only to applications filed after August 20, 1997, all
licensees are strongly encouraged to remediate any contamination immediately after it occurs. If
license amendments to authorize specific activities are necessary to remediate the results of
unplanned events, these actions should be initiated promptly. If contamination is reduced to

" acceptable release levels during the operational phase of the facility, it will significantly reduce
the regulatory burden during decommissioning. For example, if any remaining contamination
(after operations cease) can be remediated without new procedures or activities, a DP may not be
required.

51  TIMING OF DECOMMISSIONING

Decommissioning normally occurs after a licensee decides to stop operating. However, there are
other requirements to decommission parts of a facility prior to complete shutdown (see

10 CFR 30.36(d), 40.42(d), 70.38(d), and 72.54(d)). Collectively, these are known as the
Timeliness Rule. In short, any separate building or area that has not been used for two years
must be promptly remediated if the remediation activities are allowed by the existing license (see
Section 15.5 for an additional discussion of partial site decommissioning). If the remediation
activities are not currently allowed under an existing license, the licensee must develop a DP and
submit a request for a license amendment within one year. The decommissioning process is to
be completed within two years, unless an alternative schedule is approved. Figure 5.1 shows
how to determine if decommissioning is needed and the actions necessary to achieve it.
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Figure 5.1 Do I Need to Decommission?

Notes: ) .
1 Principal activities are defined as those identified in the license and necessary supporting functions.
2 Inactive means not used for principal activities for a period of >24 months.

3 10 CFR 20 Subpart E defines limits for residual radioactivity based on calculated dose; 10 CFR 20.1402 defines
unrestricted release limits <25 mrem/y plus ALARA to an average member of the critical group for the approved
land use scenario. ' ‘
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" THE DECOMMISSIONING PROCESS

Licensed facilities, areas, and buildings convert from “active” status to “decommissioning”
status when one of the following occurs: » '

» The license expires or is revoked by the Commission.

o The licensee decides to permanently cease operations with licensed material at the entire site
or.in any separate building or outdoor area that contains residual radioactivity, such that the
area is unsuitable for release in accordance with NRC requirements.’

 Twenty-four (24) months have elapsed since principal activities have been conducted under
the license, or

« No principal activities have been conducted in a separate building or outdoor area for a period
of 24 months, and residual radioactivity is present that would preclude its release in '
accordance with NRC requirements.

Within 60 days of the occurrence of any of the above, the licensee is required to inform NRC of
the occurrence in writing. In addition, the licensee is required to (a) begin decommissioning the
facility, (b) submit within 12 months a DP® to NRC, and (c) begin decommissioning in
accordance with the plan when it is approved by NRC. Unless otherwise approved by NRC,
licensees are required to complete decommissioning their facilities within 24 months of initiating
decommissioning operations.

NRC staff has also determined that the Timeliness Rule and the LTR on decommissioning
materials facilities applies to previous onsite burial of radioactive material, if the former disposal
site met the definition of an inactive outdoor area. NRC regulations require licensees to notify
NRC if they have burial sites that may require decommissioning and to maintain records of these
burials. Disposals made pursuant to former 10 CFR 20.304, 20.302 and current 20.2002 at
facilities licensed under 10 CFR Parts 30, 40, 70, and 72, and that have been unused for NRC
licensed operations for a period of 24 months, are subject to the requirements of the Timeliness
Rule and the dose standards of the LTR (i.e., dose maintained ALARA and within LTR limit).
The requirements for recordkeeping and application of the timeliness rule to former onsite
disposals are discussed in Information Notice 96-47, “Recordkeeping, Decommissioning
Notification for Disposals of Radioactive Waste by Land Burial Authorized under Former

10 CFR 20.304, 20.302 and 20.2002,” August 16, 1996 (see Volume 3 of this NUREG series).

Pursuant to 10 CFR 30.36(f), 40.42(f), 70.38(f), and 72.54(f)(1), the Commission may grant a
request to extend the time periods outlined above, if the Commission determines that the relief is
not detrimental to the public health and safety and is otherwise in the public interest. In order for
a licensee’s request for an alternative schedule to be considered, the licensee must submit the
request to the Commission not later than 30 days before notification is required. The schedule

Outdoor areas where radioactive materials were used that currently meet NRC criteria for unrestricted use are not
subject to the timeliness rule’s notification requirements.

A DP is not required if no new procedures and activities are necessary (see 10 CFR 30.36(g), 40.42(g), and
70.38(g)).
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THE DECOMMISSIONING PROCESS

- for decommissioning the site will be held in suspension until a decision on the licensee’s request
is made by the Commission. To review a licensee’s request for an alternate schedule, the staff
will use the criteria presented in Section 2.6 of NUREG-1757, Vol. 3.

The Timeliness Rule provides for two alternative schedules: (1) ar_i alternative schedule for
submitting a DP; and (2) an alternative schedule for completion of site decommissioning. The
Commission may approve an alternate DP submission date after considering all of the following:

« if the Commission determines the alternative schedule is necessary for effective conduct of
decommissioning operations;

« if the delay presents no undue risk from radiation to the public health and safety; and |
« if the alternative DP submission schedule is otherwise in the public interest.

A réquest for an alternative schedule for completion of decommissioning may be approved, if
warranted, after considering all of the following:

» whether it is technically feasible to complete the decommissiohing within the 24-month
period;

» whether sufficient waste disposal capacity is available to allow the completion of the
decommissioning within the 24-month period;

» whether a significant volume reduction in waste requiring disposal will be achieved by
allowing short-lived radionuclides to decay;

 whether a significant reduction in radiation exposure to workers can be achieved by allowing
short-lived radionuclides to decay; and

« other site-specific factors such as the regulatory requirements of other agencies, lawsuits,
ground water treatment activities, monitored natural groundwater restoration, actions that
~ could result in more environmental harm than deferred cleanup, and other factors beyond the
control of the licensee.

In addition, approval of the request must also be in the “public interest.” NRC has determined
that it is normally in the public’s interest to have radiologically contaminated areas remediated
soon after permanent cessation of operations. When decommissioning is delayed for long
periods following cessation of operations, there is a risk that safety practices may become lax as
key personnel relocate and management interest wanes. In addition, bankruptcy, corporate
takeover, or other unforeseen changes in a company’s financial status may complicate and
perhaps further delay decommissioning.” Further, waste disposal costs have, in the past,
increased at rates significantly higher than the rate of inflation and therefore delaying
remediation will result in higher costs to the public if the government eventually assumes
responsibility for the decommissioning. Therefore, in evaluating a licensee’s request for an
alternative completion schedule, NRC staff should consider whether the licensee has adequately
addressed how postponing decommissioning would be in the public’s interest. For example, the
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licensee might demonstrate that delaying remediation reduces or eliminates overall health risk to
the public and/or impact to the human environment and is thus in the “public interest.”

5.2 DECOMMISSIONING PROCESS

The decommissioning process consists of a series of integrated activities, beginning with the
licensee notifying NRC and changing the licensee’s program from “active” to
“decommissioning” status, and concluding with the termination of the license and release of the
site pursuant to 10 CFR 30.36(k), 40.42(k), 70.38(k) or 72.54. Depending on several factors,
including the type of license, the use of radioactive material at the facility, or past management
of radioactive material at the facility, the decommissioning may be ecither relatively simple and
straightforward or complex.

‘While the steps may vary for different sites, the basic process is the same. Figure 5.2 illustrates
the steps in a flow chart format, showing licensee and NRC actions. The steps in the process are
as follows: ' o

« Stop operations, either in a specific area or building (see Section 15.5 for a discussion on
partial site decommissioning) or for the entire facility.

« Notify NRC of the decision within 60 days.

 Determine locations and concentrations of remaining radiological contamination.

* If necessary, develop a DP (see Figure 5.3) that includes all of the following:
— the current radiological contamination at the site; '
— the criteria for the final condition of the site;

— the activities to remediate existing contamination that are not currently authorized by the
license; ' _

— proéedures to protect workers; .

— decommissioning cost estimates;

— the final survey method to demonstrate compliahce with NRC criteria; and |
— provides the schedule for remediation activities and license termination.

 If necessary, provide environmental information on NEPA Compliance as described in
Section 15.7. '

* Clean up contamination, as needed.
» Conduct Final Status Survey to show compliance with dose limits for license termination.

. Request that NRC terminate the license.

5-5 NUREG - 1757, Vol. 1, Rev. 2
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Note that it is important for licensees to notify NRC promptly when operations cease. It is also
important that the staff meet with the licensee to discuss the decommissioning requirements early
in the process. '

In 2002, NRC and EPA entered into a Memorandum of Understanding (MOU) entitled,
“Consultation and Finality on Decommissioning and Decontamination of Contaminated Sites.”
The MOU continues the 1983 EPA policy that EPA will defer Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) authority at NRC-licensed sites that are
decommissioned, unless otherwise requested by NRC. The MOU identifies the criteria under
which NRC will consult with EPA on sites undergoing decommissioning under NRC authority
and outlines the process under which NRC will consult with EPA. The intent of the process
established under the MOU is to minimize the occurrence of so called “dual regulation,” where
EPA is required to respond under CERCLA to conditions at a site cleaned up to the radiological
criteria for license termination in 10 CFR Part 20, Subpart E. The MOU is included as
Appendix H in this Volume.
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Figure 5.2a The Decommissioning Process (1 of 2).

Notes:

1 LA is arequest for License Amendment.

2 RAIlis a Request for Additional Information.
3 FRN is a Federal Register notice.
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Figure 5.2b The Decommissioning Process (2 of 2).

- Notes:

1 Federal Register notice issued.

| - NUREG - 1757, Vol. 1, Rev. 2 5-8




THE DECOMMISSIONING PROCESS

53 DECOMMISSIONING PLAN REVIEW

Acceptance Review

The staff should review the DP to ensure that, at a minimum, the DP contains the information
from the Appendix D checklist that NRC staff and the licensee have previously agreed upon.
NRC staff should conduct.a limited technical review of the DP. The technical accuracy and
completeness of the information should be assessed during the detailed technical review. This
NRC staff review of the DP will determine that enough information is included and that the
level of detail appears to be adequate for the staff to perform a detailed technical review, or
the plan will be rejected.

If a DP is required, licensees are strongly encouraged to meet with NRC prior to the submittal of
their DP and at any stage in this process. The conditions requiring a DP are specified in

10 CFR 30.36(g), 40.42(g), 70.38(g) or 72.54(g). In short, a DP is required if one is specified in
the existing license or if new activities or procedures—those not currently authorized in the
license—are needed to conduct remediation. Figure 5.3 illustrates these conditions in the form of
a flowchart; if any of the specified conditions exist, a DP is required. The DP is processed as
follows (see Figure 5.2):

« NRC meets with licensee to determine which items in the DP Evaluation Checklist in
Appendix D are applicable. _

* Licensee submits DP for all or part of the facility.

* NRC conducts an acceptance review to decide if the plan is complete:

_ NRC determines if all of the items identified in Chapters 16 and 17 and the DP Evaluation
Checklist are present.

— NRC determines if there is sufficient information in each section for NRC to evaluate the
proposed decommissioning alternative:

= current condition of site; _
» release criteria and important values (e.g., residual concentrations);

» land use scenario and critical group(s) (See Consolidated Decommissioning
Guidance, Volume 2); and

» final survey plan.
» Ifthe DP is not complete, NRC rejects it, and the licensee is informed in writing.

 After acceptance for technical review, NRC conducts a detailed evaluation of the plan from
environmental (NEPA) and safety perspectives.

» NRC solicits comments from stakeholders in accordance with 10 CFR 20.1405.
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o If the information in the plan is not sufficient for NRC to complete the environment and safety
reviews, NRC requests additional information (RAI).

~« Upon receipt of the RAI, the licensee revises the plan; the revised plan is reviewed, as above.
o NRC issues license amendment approving the DP.

* Once the plan is approved, the licensee implements the plan. NRC should conduct in-process
inspections to verify compliance (see Section 15.3, “Decommissioning Inspections”).

« At the completion of remediation, the licensee conducts a final status survey to demonstrate
compliance with license termination criteria.

» NRC verifies the survey by one or more of the following:
— QA/QC reviews;
— side-by-side or split sampling; and
— independent, confirmatory surveys.

« If the survey does not demonstrate compliance, additional remediation and/or surveys are
required.

« When the survey demonstrates compliance with release criteria, NRC terminates, or modifies
the license for partial site release.

Safety Evaluation

The staff should review the technical content of the information provided by the licensee to
ensure that the licensee used defensible assumptions and models to calculate the potential dose
to the average member of the critical group. The staff should also verify that the licensee
provided enough information to allow an independent evaluation of the potential dose
resulting from the residual radioactivity after license termination and provided reasonable
assurance that the decommissioning option will comply with regulations.

For sites that require a DP, NRC publishes notices in the Federal Register. Once NRC staff find
the DP acceptable for review, NRC issues a Federal Register notice to announce (1) staff
consideration of a license amendment, (2) receipt of the DP, (3) opportunity for a hearing,

(4) public comment solicitations, and (5) any public meetings. Following this, there may be a
public meeting to discuss the proposed actions with interested and affected parties. Following

. approval of the DP, NRC issues one or more Federal Register notices to announce (1) the
approval of the DP by license amendment and (2) the results of staff’s environmental review. If
a site is on the SDMP list, NRC also issues a Federal Register notice announcing removal of the
site from the SDMP list at the completion of remediation.
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Figure 5.3 Is a Decommissioning Plan Required?

No_tes:

1 “Release limits” are defined in 10 CFR 20, Subpart E.
2. Site characterization plan and report are not required to be submitted to the NRC, unless by license condition (see Section15.4.1).

3 “New licensed activity” means any activity at the facility involving radioactive materials that is not authorized in the license prior to
decommissioning. Examples of activities not typically authorized include building demolition and exhumation of burial areas.

4  “Significantly increase” means any increase that initiates or changes any report to NRC.
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6 RADIOLOGICAL CRITERIA FOR DECOMMISSIONING

Dose-based requirements for licensees seeking license termination are found in 10 CFR 20,
Subpart E. These regulations establish two final states for licensee termination: unrestricted use
and restricted use. In addition to the specific limits for each state, specified in Sections 6.1 and
6.2, NRC requires licensees to maintain ALARA doses. This means the licensee must make
every reasonable effort to reduce the dose as far below the specified limits as is practical, taking
into account the state of technology and economics (see 10 CFR 20.1003).

The use of a dose limit allows both the licensee and the regulator to take site-specific
information into account in determining acceptable concentrations of residual radioactivity at the
site using dose models and exposure scenarios that are as realistic as necessary. Section 6.6
describes the NRC Technical Basis for Dose Modeling Evaluations (Screening). Chapters 11-13
in this document discuss procedures, acceptance criteria, and evaluation findings acceptable to
NRC staff for limited dose analyses. Dose analyses for more complicated decommissioning
projects, that is, projects requiring collection of site-specific parameters and the submission of a
‘DP, are to be discussed in the Consolidated Decommissioning Guidance, Volume 2.

6.1 UNRESTRICTED USE

Residual radioactivity, distinguishable from background, results in a calculated dose from all
pathways to the average member of the critical group that is not in excess of 0.25 mSv/y
(25 mrem/y).

6.2 RESTRICTED CONDITIONS

The basic requirement for license termination under restricted conditions is that the licensee
provide institutional controls that limit the calculated dose to 0.25 mSv/y (25 mrem/y). Further,
the licensee must reduce residual radioactivity so that if these controls fail, the calculated dose
would not exceed 1 mSv/y (100 mrem/y). In rare instances, the calculated dose may exceed

"1 mSv/y (100 mrem/y), but it may not exceed 5 mSv/y (500 mrem/y). Additional institutional
controls would be established to meet regulatory requirements (see Chapter 13 for a discussion
of institutional controls).

To qualify for license termination under restricted conditions, the licensee must meet all of the
criteria:

e Demonstrate that further reductions in residual radioactivity would either cause net
environmental harm or are technically or economically not feasible.

» Demonstrate provisions for legally enforceable controls to limit dose to 0.25 mSv/y
(25 mrem/y).

 Provide financial assurance to allow a third party to control and maintain the site.
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« Demonstrate that advice from affected parties on the adequacy of the proposed institutional
controls and financial assurance has been obtained and used in developing the DP. See
Sections 17.7.5 and M.6 for guidance on obtaining advice from the public.

6.3 ALTERNATE CRITERIA

In the unlikely event that a licensee is not able to reduce residual radioactivity to a level that
limits the calculated dose such that it is not in excess of 0.25 mSv/y (25 mrem/y) with
restrictions in place, the licensee may request permission from the Commission to use alternate
criteria. In doing so, the licensee must demonstrate all of the following:

o The calculatéd dose from all man-made sources is unlikely to exceed 100 mrem (1 mSv) per
year by identifying these sources and the expected dose from each.

¢ Institutional controls will minimize the dose from the site.

« The licensee has obtained public advice on the proposed institutional controls and financial
assurance. See Sections 17.7.5 and M.6 for guidance on obtaining advice from the public.

NRC staff will review the application, publish a notice in the Federal Register, solicit comments
from State and local governments and from potentially affected parties, Indian Nations, and from
the Environmental Protection Agency (EPA). NRC staff will then make a recommendation. The
" Commission will consider the comments from the public, the EPA, and NRC staff and make the
final decision on the acceptability of the proposed criteria, which will be published in the
Federal Register (see 10 CFR 2.105(¢), 20.1404(b), and 20.1405).

6.4 RELEASE CRITERIA

NRC staff reviews the release criteria to verify that the licensee has developed appropriate
release criteria, referred to as the derived concentration guideline levels (DCGLs). Volume 2 of
this NUREG discusses the information to be submitted by the licensee and provides details of
the staff’s review.

6.5 GRANDFATHERED SITES

Sites being decommissioned under approved DPs, submitted before August 20, 1998, are
grandfathered from the provisions of 10 CFR 20 Subpart E. Specifically, the criteria in the Site
Decommissioning Management Plan (SDMP) Action Plan (57 FR 13389) are reasonably
consistent with the dose-based criteria and are within the range of measurable values that could
be derived through the site-specific screening and modeling approaches used in dose-based s1te
analysis. See Section 15.6 for a discussion of SDMP sites. In the event a licensee makes
significant changes to the DP-those requiring formal NRC approval-or cannot demonstrate
compliance with approved residual concentrations, the grandfathering provisions of the LTR will
not continue. The revised DP will be subject to 10 CFR 20, Subpart E.
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Furthermore, the grandfathering provision does not generally extend to all pre-LTR
decommissioning actions, because they were not all done under the criteria of the SDMP Action
Plan and therefore would not provide assurance that such actions were adequate to protect the
public. NRC has conducted a systematic review of terminated licenses and identified any sites
warranting further NRC attention under the requirements of 10 CFR 20, Subpart E.

6.6 DECOMMISSIONING SCREENING CRITERIA

Both the decommissioning roadmap (Figure 1.1) and the regulatory features of decommissioning
groups in Table 1.2 describe the use of decommissioning screening criteria for Groups 1-3. The
technical basis, scope, criteria, qualification, and recommended approaches and tools for the use

of screening criteria are presented in this section.

6.6.1 TECHNICAL BASIS FOR SCREENING

On July 21, 1997, NRC published a final rule on “Radiological Criteria for License
Termination,” in the Federal Register (62 FR 39058), which was incorporated as Subpart E to
10 CFR Part 20. On July 8, 1998, the Commission directed staff to develop a standard review
plan (SRP) for decommissioning. The staff completed development of the SRP in

September 2000, in part, as a technical information support document for performing the staff’s
evaluations of the licensee’s dose modeling. It presented detailed technical approaches,
methodologies, criteria, and guidance for staff reviewing dose modeling to demonstrate
compliance with the dose criteria in 10 CFR Part 20, Subpart E, and has been 1ncorporated into
this NUREG series.

NRC staff developed building surface concentration screening values and surface soil
concentration values to support implementation of the LTR and to simplify decommissioning in
. cases where low levels of contamination exist. These values were published in the Federal
Register on November 18, 1998, December 7, 1999, and June 13, 2000 (see Section 4.1), and
their use is discussed in this section. The use of the screening values provides reasonable
assurance that the dose criterion in 10 CFR 20.1402 will be met. This section explains the staff’s
review when the licensee proposes to use these screening values. In addition to these screening
criteria, NRC has developed a screening code “DandD” for demonstrating compliance with the
dose criteria in Part 20, Subpart E and to simplify decommissioning in cases where low levels of
contamination exist. A full discussion of the use of screening criteria to evaluate site conditions
can be found in Appendix B of this volume and Volume 2 of this NUREG. '

6.6.2 BRIEF DESCRIPTION AND SCOPE

The screening process, discussed here in Sections 6.6.3-6.6.4, is fully described in Volume 2 and
should be used by licensees for demonstrating compliance with the unrestricted release dose
criteria in 10 CFR 20, Subpart E. The sections of Volume 2 specific to screening are
summarized below.
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Sections 6.6.1-6.6.4 of this volume summarize the Volume 2 discussions of the following:

* acceptable approaches, look-up tables, and screening models for evaluating a licensee’s
demonstration of compliance with the dose criteria, using a screening methodology;

» the attributes of screening and site-specific analysis, to evaluate the merits of both
approaches; and '

o the criteria for qualification of the site for this screening approach.

6.6.3 CRITERIA FOR CONDUCTING SCREENING

This section pertains to the licensee’s demonstration of compliance with the dose criteria in
Part 20, Subpart E, using a screening approach instead of dose analysis. The licensee’s use of
the screening analysis should be performed using one or more of the currently available
screening tools:

* alook-up table for common beta-/gamma-emitting radionuclides for building surface
contamination (63 FR 64132, November 18, 1998);

 a look-up table for common radjonﬁclides for soil surface contamination (64 FR 68395,
December 7, 1999) (tabulated in Appendix B); and

* screening levels derived using DandD, Version 2.0, for the specific radionuclide(s), using the
code’s default parameters.

A full discussion of the use of screening criteria to evaluate site conditions can be found in
Volume 2 of this NUREG. '

A screening analysis is usually conducted for simple sites with building surface
(e.g., non-volumetric) contamination and/or with surficial soil contamination (considered to be
within approximately the first 15 cm (6 in) of soil).

The licensee should demonstrate qualification of the site for screening in terms of site physical
conditions and compatibility with the modeling code’s assumptions and default parameters and
the acceptable screening tools (e.g., code, look-up tables), approaches, and parameters that staff
can use to translate the dose into equivalent screening concentration levels. When using the
screening approach for demonstrating compliance with the dose criteria in Part 20, Subpart E,
licensees need to demonstrate that the particular site conditions (e.g., physical and source-term
conditions) are compatible and consistent with the DandD model assumptions
(NUREG/CR-5512, Volume 1).
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6.6.4 QUALIFICATION OF THE SITE FOR SCREENING

Sites exhibiting any of the conditions fdund in Figure 6.1 (excluding those caused by sources of
background radiation) would probably not be a Group -3 candidate, but would probably be a
Group 4-7 candidate. N -

Criteria that Exclude Sites from Groups 1-3

Criteria that would preclude a site from being classified in Groups 1-3 include any one of the
following:

soil contamination greater than 15 cm (6 inches) below the ground surface;
* radionuclide residual radioactivity present in an aquifer;

« buildings with volumetrically contaminated material;

 radionuclide concentrations in surface water sediments; and

* sites that have an infiltration rate greater than the vertical saturated hydraulic conductivity
(i.e., resulting in the water running off the surface rather than purely seeping into the
ground).

These are limitations caused by the conceptual models used in developing the screening
analysis. In other words, the conceptual model, parameters, and scenarios in the DandD
computer code are generally incompatible with such conditions. However, situations do exist
where you can still use the analyses using scenario assumptions to modify the source term.
For example, by assuming buried radioactive material is excavated and spread across the
surface, the screening criteria may be applicable for use at the site.

Figure 6.1 Groups 1-3 Exclusion Criteria.

Licensees should be aware that a screening analysis, for demonstrating compliance with the dose
criteria in Part 20, Subpart E, may not be applicable for certain sites because of the status of
contaminants (e.g., location and distribution of radionuclides) or because of site-specific physical
conditions. Therefore, licensees should assess the site source-term (e.g., radionuclide
distribution) characteristics to ensure consistency with the source-term assumptions in the
screening model/code used (e.g., DandD). See Figure 6.1 for a description of these limitations.
In addition, licensees should determine if specific physical conditions at the site would invalidate
the model and code assumptions associated with the screening code/model. Licensees should
review the selected screening parameters and pathways to ensure that they are conservative and
consistent with the parameters and pathways of the DandD code. Further, licensees may
determine that there could be conditions at their site that cannot be handled by the simple
screening model, either because of the complex nature of the site or because of the simple
conceptual model in the DandD screening code. Recommended approaches to address and
resolve these screening issues are presented in Appendix B.
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6.6.5 SCREENING DEFINITION AND APPROACHES FOR THE
TRANSITION FROM SCREENING TO SITE-SPECIFIC
ANALYSIS

Licensees may also consider the use of other screening tools on a case-by-case basis (e.g., other
look-up tables or other conservative codes/models) after evaluation and comparison of the level
of conservatism, compatibilities, and consistencies of these tools with the DandD code default
conditions and with site-specific conditions. Scenario descriptions used in generic screening are
developed and discussed in NUREG/CR-5512, Volumes 1-3. This NUREG and NUREG-1549
provide both the rationale for applicability of the generic scenarios, criteria, rationale, and -
assumptions and the associated parameter values or ranges. In general, licensees should
recognize that when they select other approaches or models for the dose analysis, or modify the
DandD code default parameters; scenarios, and/or pathways, they will be performing a
site-specific analysis.

6.6.6 SITE SCREENING: QUALIFICATION OF ASSUMPTIONS

When using the screening approach for demonstrating compliance with the unrestricted release
dose criteria in Part 20, Subpart E, licensees need to demonstrate that the particular site
conditions (e.g., physical and source-term conditions) are compatible and consistent with the
DandD model assumptions (NUREG/CR-5512, Volume 1). In addition, the default parameters
and default scenarios/pathways must be used in the screening dose analysis. Therefore,
reviewers should examine the site conceptual model, the generic source-term characteristics, and
other attributes of the sites to ensure that the site is qualified for screening.

NRC staff should verify that all of the following site conditions exist:

 Building Surface Contamination

— The contamination on building surfaces (e.g., walls, floors, ceilingé) should be surficial
and non-volumetric (e.g., < 10 mm (0.4 in)).

— Contamination on surfaces is mostly fixed (not loose), with the fraction of loose
contamination not to exceed 10 percent of the total surface activity. For exceptions, see
footnote a in Table B.1 in Appendix B.

— The screening criteria may not be applied to surfaces such as buried structures (e.g.,
drainage or sewer pipes) or mobile equipment within the building; such structures and
buried Surfaces will be treated on a case-by-case basis.

o Surface Sml Contamination

— The initial residual radioactivity (after decommissioning) is contained in the top layef of
the surface soil (e.g., approximately 15 cm (6 in)).

— The unsaturated zone and the ground water are initially free of contamination.
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— The vertical saturated hydraulic conductivity at the specific site is greater than the
infiltration rate.

After verifying that a site qualifies for screening, staff may compare the actual level of
contamination at the site with the screening levels published in NRC’s look-up tables or may use
the latest version of the DandD code. '

It should be noted that NRC staff should also evaluate complex site conditions that may
disqualify the site for screening. Examples of such complex site conditions may include: highly
fractured formation, karst conditions, extensive surface-water contamination, and/or a highly
non-homogeneous distribution of contamination. Therefore, reviewers should ensure that the
site meets the definition of a “simple site” to qualify for screening.

6.6.7 ACCEPTABLE SCREENING TOOLS

The currently available screening tools that NRC will accept for a screening analysis are the
following:

* alook-up table (Table B.1 in Appendix B) for common beta-/gamma-emitting radionuclides .
for building-surface contamination;

 alook-up table (Table B.2 in Appendix B) for common‘ radionuclides for soil-surface
contamination;

« the screening values in Tables B.1 and B.2 are intended for single radionuclides (for
radionuclides in mixtures, the “sum of fractions” rule should be used); and

-« screening levels derived using DandD, latest version, for the specific radionuclide and using
code default parameters. (The DandD code may be accessed at the Web site:

http://techconf.linl.gov.)

A comprehensive discussion of the screening methodology for dose calculations can be found in
Volume 2 of this NUREG.

6.7 CHANGING DERIVED CONCENTRATION GUIDELINE LEVELS

Modifying the DCGLs, or model assumptions, after the DP is approved, typically will involve a
license amendment and Federal Register notices announcing and issuing the amendment

(10 CFR 2.105 and 2.106). Licensees can derive “operational” DCGLs for purpose of
remediation activitics without NRC review required. The common situation for these would
involve sites with multiple radionuclides or sources; this is discussed in Section 2.7 of Volume 2.
As discussed in Section 4.3 of Volume 2, remedial action support surveys are a very good
method to reduce the risk of failing the compliance measure with the FSS resuits.

It is important to note that there may be situations that arise, that require the licensee to submit a
license amendment to address dose modeling. Two of the situations that may arise involve new
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information gathered during remediation activities that was not identified during a desultory site
characterization. One situation arises when new sources (e.g., contaminated ground water) or
new radionuclides are discovered during remediation. Another situation arises when new
information invalidates the assumptions used in the dose modeling. Examples of important
assumptions can include, but are not limited to, extent and depth of contamination, area of
influence for waterborne pathways, and physical characteristics such as K, or porosity.

If the new information were either (a) to decrease the single radionuclide or single source
DCGLs or (b) to require new DCGLs to be approved, the licensee would need to submit a
license amendment, in most cases. The licensee should contact NRC staff to discuss the
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