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ABSTRACT

As part of its redesign of the materials licensing program, the U.S. Nuclear Regulatory
Commission (NRC) Office of Nuclear Material Safety and Safeguards (NMSS) consolidated and
updated numerous decommissioning guidance documents into this 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 NUREG series is intended for use by NRC staff, licensees, and others.

Volume 3 of the NUREG series provides guidance on the technical aspects of compliance with
“Timeliness in Decommissioning of Materials Facilities” (59 FR 36026) (the Timeliness Rule);
the financial assurance requirements set forth as part of the decommissioning rulemaking in 1998
(53 FR 24018); and the recordkeeping requirements set forth as part of the technical and financial
criteria for decommissioning licensed nuclear facilities (53 FR 24018 and 58 FR 39628).
Specifically, Volume 3 provides guidance relevant to demonstrating compliance with

10 CFR 30.35, 30.36, 40.36, 40.42, 70.25, 70.38, 72.30, and 72.54. This guidance takes a
risk-informed, performance-based approach to the demonstration of compliance. Licensees
should use this guidance in preparing decommissioning plans, license termination plans, final
status surveys, and other technical decommissioning reports for NRC submittal. NRC staff will
use this guidance in reviewing these documents and related license amendment requests. This
three-volume guidance replaces NUREG—-1727 (“NMSS Decommissioning Standard Review
Plan”’) and NUREG/BR—0241 (“NMSS Handbook for Decommissioning Fuel Cycle and
Materials Licensees™).

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, 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, 0009, 0132, and 0032.

PUBLIC PROTECTION NOTIFICATION

If a means used to impose an information collection does not display a currently valid OMB
control number, NRC may not conduct or sponsor, and a person is not required to respond to, the
information collection.
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FOREWORD

Contact NRC or the appropriate Agreement State authority to assure that you
understand what actions should be taken to initiate and complete decommissioning at
your facility.

In response to the U.S. Nuclear Regulatory Commission (NRC) Office of Nuclear Material
Safety and Safeguards (NMSS) performance goals in NRC’s Strategic Plan of (a) making NRC
activities and decisions more effective, efficient, and realistic and (b) reducing unnecessary
regulatory burden on stakeholders, NMSS implemented a project to consolidate and update the
policies and guidance of its decommissioning program. The product is a three-volume NUREG
report grouped into the functional categories of (1) “Decommissioning Process for Materials
Licensees”; (2) “Characterization, Survey, and Determination of Radiological Criteria”; and

(3) “Financial Assurance, Recordkeeping, and Timeliness.”

A team composed of NRC staff from Headquarters, Regional Offices, and representatives of
States prepared this document, drawing on their collective experience in financial assurance, site
decommissioning and license termination. NRC used the Business Process Redesign techniques
to consolidate and update existing decommissioning guidance documents into a NUREG series
of reports, using an expedited writing and review process. Below is a list of volumes included in
NUREG-1757:

Vol. No. | Vol. Title Status
1 Consolidated NMSS Decommissioning Guidance: Revision 1, issued
Decommissioning Process for Materials Licensees September 2003
2 Consolidated NMSS Decommissioning Guidance: Final version, issued
Characterization, Survey, and Determination of September 2003

Radiological Criteria

3 Consolidated NMSS Decommissioning Guidance: Final version, issued
Financial Assurance, Recordkeeping, and Timeliness September 2003

NUREG-1757, Volume 3, “Consolidated NMSS Decommissioning Guidance: Financial
Assurance, Recordkeeping, and Timeliness,” is the third of three volumes on decommissioning
guidance. It is intended for use by applicants, licensees, NRC license reviewers, other NRC
personnel, and Agreement State staff. This document, Volume 3, addresses demonstrations of
compliance with the financial assurance, recordkeeping, and timeliness criteria in

10 CFR Parts 30, 40, 70, and 72. This document updates and builds upon the risk-informed
approach in NUREG-1727, “NMSS Decommissioning Standard Review Plan” (SRP)
(September 2000), and, in whole or in part, incorporates the sections of NUREG—1727 that
provide guidance for demonstrating compliance with financial assurance and decommissioning
recordkeeping and timeliness requirements. The specific sections of NUREG-1727 that have
been incorporated into this volume are listed in Table 1.1 in Section 1.2. This volume also

ix NUREG-1757, Vol. 3



FOREWORD

incorporates similar sections of the NUREG/BR—0241, “NMSS Handbook for Decommissioning
Fuel Cycle and Materials Licensees” (December 1996). This volume identifies issues related to
demonstrating compliance with financial assurance and decommissioning recordkeeping and
timeliness requirements that licensees may wish to consider, provides guidance on addressing
these issues, and describes methods and approaches that are acceptable to NRC staff.

NRC staff reviewed and considered approximately 80 documents (see 66 FR 21793) related to
decommissioning for consolidation into this NUREG report. Those documents that have been
superseded by Volume 3 of this NUREG report, and the specific sections of the SRP that have
been incorporated into this document are set forth in Section 1.3 and in Table 1.1 in Section 1.2,
respectively. A list of documents consolidated by all three volumes of this NUREG report is set
forth in Table 1.2 in Section 1.3.3. The approaches to decommissioning described in this
NUREG report help to identify the information (subject matter and level of detail) needed to
terminate a license by considering the wide range of radioactive materials users licensed by NRC.
This NUREG is available on the Internet at the following address: <http://www.nrc.gov>.

This NUREG is not a substitute for NRC regulations, and compliance with this document is not
required. However, it does describe an approach acceptable to NRC.

AT e e
/4

John T. Greeves, Director
Division of Waste Management
Office of Nuclear Material Safety and Safeguards
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ABBREVIATIONS

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

ADAMS
AEC

ALARA
ANSI
APF
ASME
ASTM
Bq
BRT
BTP
CAM
CATX
CEDE
CEQ
CFR
Ci
cpm
DCB
DCGLs
DFP
DOE
DOT
DP
dpm
DQA
DQO

Agencywide Documents Access and Management System

U.S. Atomic Energy Commission (became Energy Resource Development

Agency and Nuclear Regulatory Commission)

As low as is reasonably achievable
American National Standards Institute
Assigned Protection Factors

American Society of Mechanical Engineers
American Society for Testing and Materials
becquerel

Bankruptcy Review Team

Branch Technical Position

Continuous Air Monitor

Categorical Exclusion

Committed Effective Dose Equivalent
Council on Environmental Quality
Code of Federal Regulations

curie

counts per minute

Decommissioning Branch

Derived Concentration Guideline Levels
Decommissioning Funding Plan

U.S. Department of Energy

U.S. Department of Transportation
Decommissioning Plan

disintegrations per minute

Data Quality Assessment

Data Quality Objective
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NUREG-1757, Vol. 3




ABBREVIATIONS

DWM
EA
EIS
EMC
EML

EPA
EPAB

EPA/NRC MOU

ER
FEP
FFIEC
FHLM
FNMA
FONSI
FR
FSS
FSSP
FSSR
GEIS
GNMA
GPO
HSA
IC
ICRP
IMC
IMNS

IP
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Division of Waste Management (Nuclear Regulatory Commission)
Environmental Assessment

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 Branch (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

Generic Environmental Impact Statement
Government National Mortgage Association
Government Printing Office

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
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IROFS
ISA
ISCORS
ISFSI

ISO

LA
LBGR
LPDR
LTP

LTR
MARLAP
MARRSIM

mCi
MCL
MDA
MDC
MIP
mrem
mSv
NAIC
NAS
NCRP
NCS
NCSA
NEPA
NIST
NMMSS
NMSS

ABBREVIATIONS

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

Lower Bound [of the] Gray Region

Local Public Document Room

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

millirem

millisievert

National Association of Insurance Commissioners
National Academy of Sciences

National Council on Radiation Protection and Measurements
Nuclear Criticality Safety

Nuclear Criticality Safety Analysis

National Environmental Policy Act

National Institute of Standards and Technology
Nuclear Materials Management and Safeguards System

Office of Nuclear Material Safety and Safeguards (Nuclear Regulatory
Commission)
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NOAA National Oceanic and Atmospheric Administration
NORM Naturally Occurring Radioactive Material

NRC U.S. Nuclear Regulatory Commission

oC Office of Controller

ocCcC 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

PM Project Manager

PSR Partial Site Release

QA Quality Assurance

QAPP Quality Assurance Project Plan

QA/QC Quality Assurance and Quality Control

RAI Request for Additional Information

REMP Radiological Environmental Monitoring Program
RF Resuspension Factor

RG Regulatory Guide (also known as Reg Guide)

RIS Regulatory Issue Summary

RSO Radiation Safety Officer

RSSI Radiation Site Survey and Investigation [Process]
RWP Radiation Work Permit

SDMP Site Decommissioning Management Plan

SDWA Safe Drinking Water Act

SER Safety Evaluation Report
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TAR
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TEDE
TENORM
TI
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TRU
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Standard Operating Procedures

ABBREVIATIONS

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

[Office of] State and Tribal Programs (Nuclear Regulatory Commission)
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Technical Assistance Request
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GLOSSARY

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).

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 the 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 geologic formation, group of formations, or part of a formation capable of yielding a
significant 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 at a
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 Part 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 licensee 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 DCGLy,.

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). In this NUREG report, dose generally refers to total effective dose equivalent
(TEDE).

Effluent. Material discharged into the environment from licensed operations.

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
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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 impact 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 received 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).

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.

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
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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.

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 Part 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.

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).
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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 residual radioactivity in excess
of natural background or fallout levels (see 10 CFR 50.2).

Pathway. See exposure pathway.

Performance-Based Approach. Regulatory 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, joints, 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 potentiometric 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).

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).
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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.

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.

Risk-Based Approach. Regulatory decisionmaking 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 decisionmaking that represents a philosophy whereby risk
insights are considered together with other factors to establish requirements that better focus
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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.

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 byproduct 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

Site Characterization. Studies 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.
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Site-Specific Dose Analysis. Any dose analysis that is done other than by using the default
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 application 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
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.
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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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1 PURPOSE, APPLICABILITY, AND ROADMAP

1.1 PURPOSE AND APPLICABILITY

The purpose of this volume is to provide guidance to NRC staff and licensees on the
following:

e recordkeeping and timeliness in decommissioning, and

e financial assurance for decommissioning.

This NUREG provides guidance regarding decommissioning leading to termination of a license.
Licensees of Agreement States should contact the appropriate regulatory authority. This volume
is also intended to be used in conjunction with NRC Inspection Manual Chapter 2605,
“Decommissioning Inspection Program for Fuel Cycle and Materials Licensees.”

This volume of NUREG-1757 is being issued to describe, and make available to licensees and
the public, (a) guidance on technical aspects of compliance with specific parts of the
Commission’s regulations; (b) methods acceptable to NRC staff in implementing these
regulations; and (c) some of the techniques and criteria used by NRC staff in evaluating licensee
submittals. This guidance is not a substitute for regulations, and compliance with the guidance is
not required. Methods and solutions different from those set down in this volume will be
acceptable, if they provide a basis for NRC staff to conclude that the licensee’s decommissioning
actions are in compliance with the Commission’s regulations. Licensees should note that
approaches consistent with the guidance in this volume may be easier for NRC staff to review,
potentially resulting in more effective and efficient staff reviews.

This volume applies to the timeliness and recordkeeping requirements for licensees under

10 CFR Parts 30, 40, 70, and 72. It also applies to financial assurance requirements for licensees
under 10 CFR Parts 30, 40, 70, and 72, with the exception of licensees subject to criteria 9 and
10 of Appendix A to Part 40 (uranium recovery facilities).

This volume does not apply to Part 50 licensees.

Other documents address the decommissioning financial assurance requirements for other types
of licensees. Guidance on financial assurance for uranium recovery facilities under Part 40 is
provided in the Branch Technical Position (BTP) “Technical Position on Financial Assurances
for Reclamation, Decommissioning, and Long-Term Surveillance and Control of Uranium
Recovery Facilities” (October 1988). Information on low-level waste disposal facilities under
10 CFR Part 61 is provided in Revision 1 of NUREG-1199, “Standard Format and Content of a
License Application for a Low-Level Radiative Waste Disposal Facility” (NRC 1988), and
Revision 3 of NUREG-1200, “Standard Review Plan for the Review of a License Application
for a Low-Level Radioactive Waste Disposal Facility” (NRC 1994).
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PURPOSE, APPLICABILITY, AND ROADMAP

1.2 ROADMAP TO THIS VOLUME

This volume contains guidance on three areas of regulation: (1) timeliness in decommissioning,
(2) recordkeeping for decommissioning, and (3) financial assurance. In addition, the standard
format and content for financial instruments is contained in Appendix A to this volume.

¢ Chapter 1 contains the document roadmap and reference lists. Table 1.1 identifies various
source documents used to develop the guidance in this volume. Source documents that have
been superseded are identified in Table 1.2 in Section 1.3.3.

e Chapter 2 contains guidance on timeliness. Figure 2.1 summarizes the requirements for
compliance with timeliness requirements.

¢ Chapter 3 contains guidance on recordkeeping. A list of documents to retain is contained in
Section 3.4.

« Chapter 4 contains guidance on financial assurance. A brief outline of the steps necessary to
prepare a financial assurance demonstration is found at the end of Section 4.0 under the
heading “How to Use Chapter 4.”

e Chapter 5 directs the reader to NUREG—-1556, Volume 15, for guidance on handling
bankruptcy situations.

« Chapter 6 provides procedures for drawing on financial assurance instruments.

¢ Chapter 7 provides a procedure for approving disbursements of funds from a
decommissioning trust.

e Appendix A contains detailed guidance on drafting and preparing the package for submittal of
financial instruments. Checklists in each section of Appendix A are provided to summarize
the necessary elements of each package.
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PURPOSE, APPLICABILITY, AND ROADMAP

Table 1.1 Origin of Guidance in this Volume
Section of this Guidance Section of SRP or
Other Guidance
1.0 Purpose, Applicability, and Roadmap N/A
1.1 Purpose and Applicability N/A
1.2 Roadmap to this Volume N/A
1.3 Documents Referenced in this NUREG N/A

Part I: Timeliness and Recordkeeping

2.0 Timeliness in Decommissioning Overview NRC AL 96-05,Rev 1 &
NUREG/BR-0241, Sec. 3
2.1 Initiation of the Decommissioning Process NRC AL 96-05,Rev 1 &
NUREG/BR-0241, Sec. 3
2.2 Extension or Alternative Schedule for Decommissioning NRC AL 96-05,Rev 1 &
NUREG/BR-0241, Sec. 3
2.3 Completion of the Decommissioning Process NRC AL 96-05, Rev 1
24 Application of the Timeliness Rule to Special Cases NRC AL 96-05, Rev 1,
NRC IN 96-47 &
NUREG/BR-0241, Sec. 6
2.5 Enforcement NRC AL 96-05, Rev 1
2.6 Review Criteria for Extension or Alternative Time Schedule NRC AL 96-05, Rev 1
Requests
3.0 Recordkeeping Overview N/A
3.1 Recordkeeping Requirements During Licensed Operations IN 96-47; DG-3001
3.2 Recordkeeping Information for Decommissioning Plans N/A
3.3 Record Disposition Requirements at License Termination or 61 FR 24669
Transfer
34 NRC Staff Record Retention Requirements NUREG/BR-0241

Section 5 & Appendix D

1-3
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PURPOSE, APPLICABILITY, AND ROADMAP

Table 1.1 Origin of Guidance in this Volume (continued)

Section of this Guidance Section of SRP or
Other Guidance

Part II: Financial Assurance

4.0 Financial Assurance Overview NUREG-1727, Sec. 15.0

4.1 Cost Estimate (As Contained in a Decommissioning Funding Plan | NUREG-1727, Sec. 15.1
or Decommissioning Plan)

4.2 Prescribed Amount NUREG-1727, Sec. 15.2

4.3 Financial Assurance Mechanisms NUREG-1727, Sec. 15.3

Part III: Bankruptcy, Bankruptcy Review Team, and Drawing on Financial Assurance Instruments

5.0 Bankruptcy Overview N/A

5.1 Bankruptcy N/A

52 Bankruptcy Review Team NUREG-1556, App. H
6.0 Procedures for Drawing on Financial Assurance Instruments NUREG-1556, App. 1
6.1 Letter of Credit NUREG-1556, App. 1
6.2 Surety Bond NUREG-1556, App. 1
6.3 Certificates of Deposit, Government Funds, and NUREG-1556, App. 1

Deposits of Securities

6.4 Parent Company Guarantee NUREG-1556, App. I
6.5 Self-Guarantee NUREG-1556, App. 1
7.0 Procedure for Approving Disbursements from N/A

Decommissioning Funds

Appendix A | Standard Format and Content of Financial Assurance Mechanisms | NUREG-1727, App. F
for Decommissioning

Appendix B Response to Comments N/A
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1.3 DOCUMENTS REFERENCED IN THIS NUREG

This section provides the referenced and superseded documents list for this volume. While
Chapter 4 of Volume 1 and Chapter 1 of Volume 2 of this NUREG series provided lists of
decommissioning references, Section 1.3.3 provides a complete list of superseded documents for
this NUREG series.

Use of References Cited in this Volume

This volume refers to a number of other documents for guidance. In some cases, this volume will
state that the referenced guidance is approved by NRC staff. However, in some cases, the
documents are only referenced for information. In these cases, the specific applicability to a
facility should be determined by the licensee, in consultation with NRC staff, as appropriate.

1.3.1 DOCUMENTS REFERENCED BY VOLUME 3

¢ Nuclear Regulatory Commission (U.S.) (NRC). Management Directive 8.12,
“Decommissioning Financial Assurance Instrument Security Program.” NRC:
Washington, DC. April 3, 1998.

- - . NUREG/CR-0129, “Technology, Safety and Costs of Decommissioning a
Reference Small Mixed Oxide Fuel Fabrication Plant.” NRC: Washington, DC.
February 1979.

- - . NUREG/CR-1266, “Technology, Safety and Costs of Decommissioning a
Reference Uranium Fuel Fabrication Plant.” NRC: Washington, DC. October 1988.

- - . NUREG/CR-1757, “Technology, Safety and Costs of Decommissioning a
Reference Uranium Hexafluoride Conversion Plant.” NRC: Washington, DC. October 1981.

- - . NUREG/CR-2210, “Technology, Safety and Costs of Decommissioning a
Reference Independent Spent Fuel Storage Installation.” NRC: Washington, DC.
January 1984.

¢ - . NUREG/CR-2241, “Technology and Costs of Termination Surveys
Associated with Decommissioning of Nuclear Facilities.” NRC: Washington, DC.
February 1982.

*- - . NUREG/CR-3293, “Technology, Safety and Costs of Decommissioning
Reference Nuclear Fuel Cycle and Non Fuel Cycle Facilities Following Postulated Accidents.”
NRC: Washington, DC. May 1985.

- - . NUREG/CR-5884, Vols. 1 and 2, “Revised Analyses of Decommissioning
for the Reference Pressurized Water Reactor Power Station.” NRC: Washington, DC.
November 1995.
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*- - . NUREG/CR-6054, “Estimating Pressurized Water Reactor
Decommissioning Costs: A User’s Manual for the PWR Cost Estimating Computer Program
(CECP) Software.” NRC: Washington, DC. November 1995.

¢ —— . NUREG/CR-6174, Vols. 1 and 2, “Revised Analyses of Decommissioning
for the Reference Boiling Water Reactor Power Station.” NRC: Washington, DC. July 1996.

*- - . NUREG/CR-6270, “Estimating Boiling Water Reactor Decommissioning
Costs: A User’s Manual for the BWR Cost Estimating Computer Program (CECP) Software.”
NRC: Washington, DC. June 1996.

°- —— . NUREG/CR-6280, “Technology, Safety, and Costs of Decommissioning a
Reference Large Irradiator and Reference Sealed Sources.” NRC: Washington, DC.
January 1996.

*- - . NUREG/CR-6477, “Revised Analyses of Decommissioning Reference
Non-Cycle Facilities.” NRC: Washington, DC. September 1997.

°- —— . NUREG-1307, Rev. 10, “Report on Waste Burial Charges.” NRC:
Washington, DC. October 2002.

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

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

1.3.2 DOCUMENTS SUPERSEDED BY VOLUME 3

e Nuclear Regulatory Commission (U.S.) (NRC). Administrative Letter 96-05, Rev. 1,
“Compliance with the Rule ‘Timeliness in Decommissioning of Material Facilities.””
(July 14, 1998).

- - . Information Notice 96-47, “Recordkeeping, Decommissioning Notifications
for Disposals of Radioactive Waste by Land Burial Authorized under Former 10 CFR 20.304,
20.302, and Current 20.2002.” NRC: Washington, DC. August 16, 1996.

°- —— . NUREG/BR-0241, “NMSS Handbook for Decommissioning Fuel Cycle and
Materials Licensees.” NRC: Washington, DC. March 1997.
- - . NUREG-1727, “NMSS Decommissioning Standard Review Plan.” NRC:

Washington, DC. September 2000.
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PURPOSE, APPLICABILITY, AND ROADMAP

1.3.3 DOCUMENTS SUPERSEDED BY NUREG-1757,
VOLUMES 1, 2, AND 3

This NUREG series will supersede the Regulatory Guides (RGs), Policy and Guidance
Directives (P&GDs), Branch Technical Positions (BTPs), and NUREGs listed in Table 1.2.

Table 1.2  List of Documents Superseded by this NUREG Series

Document Title Date
Identification
RG 3.65 “Standard Format and Content Decommissioning Plans | 06/1989

for Licensees Under 10 CFR Parts 30, 40, and 70”

RG 3.66 “Standard Format and Content of Financial Assurance 06/1990
Mechanisms Required for Decommissioning Under
10 CFR Parts 30, 40, 70, and 72”

P&GD “Standard Review Plan for Evaluating Compliance with | 04/1991
FC 90-2 Decommissioning Requirements for Source, Byproduct,
and Special Nuclear Material License Applications”

P&GD “Standard Review Plan: Evaluating Decommissioning 08/1991
FC91-2 Plans for Licensees Under 10 CFR Parts 30, 40, and 70

P&GD “Standard Review Plan for Termination of Special 03/1983
FC 83-3 Nuclear Material Licenses of Fuel Cycle Facilities”

NRC “Draft Staff Guidance for Dose Modeling of Proposed 09/28/2001
Memorandum Partial Site Releases”

BTP “Draft Branch Technical Position on Site 11/1994

Characterization for Decommissioning”

NUREG-1500 “Working Draft Regulatory Guide on Release Criteria 08/1994
for Decommissioning: NRC Staff's Draft for Comment”

NUREG/CR-5849 [ “Manual for Conducting Radiological Surveys in 06/1992
Support of License Termination”

NUREG/BR-0241 [ “NMSS Handbook for Decommissio