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ABSTRACT

This technical report contains information intended to provide program specific guidance and
assist applicants and licensees in preparing applications for fusion system possession licenses.
In particular, it describes the types of information needed to complete U.S. Nuclear Regulatory
Commission (NRC) Form 313, “Application for Materials License.” This document describes
both the methods acceptable to the NRC license reviewers in implementing the regulations and
the techniques used by the reviewers in evaluating the application to determine if the proposed
activities are acceptable for licensing purposes.

Paperwork Reduction Act

This NUREG contains information collection requirements that are subject to the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501 et seq.). These information collections were approved
by the Office of Management and Budget (OMB), approval numbers XXXXXXXXXXXX
respectively. Send comments regarding this information collection to the Information Services
Branch, U.S. Nuclear Regulatory Commission, Washington, DC

20555-0001, or by e-mail to Infocollects.Resource@nrc.gov, and to the Desk Officer, Office of
Information and Regulatory Affairs, NEOB-10202, (XXXXXXXXXXXXXXXXX) Office of
Management and Budget, Washington, DC 20503.

Public Protection Notification

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

The U.S. Nuclear Regulatory Commission’s (NRC’s) NUREG-1556 technical report series
provides a comprehensive source of reference information about various aspects of materials
licensing and materials program implementation. These reports, where applicable, describe a
risk-informed, performance-based approach to licensing consistent with the current regulations.
The reports are intended for use by applicants, licensees, NRC and Agreement State license
reviewers, and other NRC personnel. The NUREG-1556 series currently includes the

following volumes:

Volume No. Volume Title

Program-Specific Guidance About Portable Gauge Licenses

Program-Specific Guidance About Industrial Radiography Licenses

Applications for Sealed Source and Device Evaluation and Registration

Program-Specific Guidance About Fixed Gauge Licenses

Program-Specific Guidance About Self-Shielded Irradiator Licenses

Program-Specific Guidance About 10 CFR Part 36 Irradiator Licenses

NO|O[ARWIN|(—

Program-Specific Guidance About Academic, Research and Development,
and Other Licenses of Limited Scope Including Electron Capture Devices and
X-Ray Fluorescence Analyzers

8 Program-Specific Guidance About Exempt Distribution Licenses

9 Program-Specific Guidance About Medical Use Licenses

10 Program-Specific Guidance About Master Materials Licenses

11 Program-Specific Guidance About Licenses of Broad Scope

12 Program-Specific Guidance About Possession Licenses for Manufacturing
and Distribution

13 Program-Specific Guidance About Commercial Radiopharmacy Licenses

14 Program-Specific Guidance About Well Logging, Tracer, and Field Flood
Study Licenses

15 Guidance About Changes of Control and About Bankruptcy Involving
Byproduct, Source, or Special Nuclear Materials Licenses

16 Program-Specific Guidance About Licenses Authorizing Distribution to
General Licensees

17 Program-Specific Guidance About Special Nuclear Material of Less Than
Critical Mass Licenses

18 Program-Specific Guidance About Service Provider Licenses

19 Guidance for Agreement State Licensees About NRC Form 241 “Report of

Proposed Activities in Non-Agreement States, Areas of Exclusive Federal
Jurisdiction, or Offshore Waters” and Guidance for NRC Licensees
Proposing to Work in Agreement State Jurisdiction (Reciprocity)

20 Guidance About Administrative Licensing Procedures

21 Program-Specific Guidance About Possession Licenses for Production of
Radioactive Material Using an Accelerator

22 Program-Specific Guidance About Possession Licenses for Fusion Systems

The current document, NUREG-1556, Volume 22, Revision 0, “Consolidated Guidance About
Materials Licenses: Program-Specific Guidance About Possession Licenses for Fusion
Systems,” is intended for use by applicants, licensees, and NRC staff.



This report takes a risk-informed, technology neutral approach to licensing fusion systems. A
team composed of staff from NRC Headquarters, NRC Regional Offices, and Agreement States
prepared this document, drawing on the experience with licensed facilities conducting fusion
research and development, staff’s collective experience with radiation safety and environmental
protection in general and specifically with known fusion systems currently under development.

NUREG-1556, Volume 22, is not a substitute for NRC or Agreement State regulations. The
approaches and methods described in this report are provided for information only. Methods
and solutions different from those described in this report may be acceptable if they include a
basis for the staff to make the determinations needed to issue or renew a license.

The comments received during the public comment period for NUREG-1556, Volume 22, were
summarized and addressed in a document that can be located on the NRC’s Agencywide
Documents and Management System (ADAMS) under MLXXXXXXXXX. Access to ADAMS is
available on the public website at: The comments received by NRC included editorial
corrections and comments on a variety of issues, including XXXXXXXXX.

Kevin Williams, Director
Division of Materials Safety, Security, State, and Tribal Programs
Office of Nuclear Material Safety and Safeguards
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1 PURPOSE OF REPORT

This report provides guidance to applicants applying for a byproduct material possession license
for fusion systems under Title 10 of the Code of Federal Regulations (10 CFR) Part 30, “Rules
of General Applicability to Domestic Licensing of Byproduct Material,” and it provides the

U.S Nuclear Regulatory Commission (NRC) staff with criteria for evaluating such applications.
This NUREG is not intended to address the research and development or the commercial
aspects of manufacturing, distributing, and servicing of fusion systems. As defined in

10 CFR Part 30, “fusion system” means a system that, through use of byproduct material or to
produce byproduct material, induces fusion reactions and includes any associated radiation,
radioactive material, and supporting structures, systems, and components that are used to
contain, handle, process, or control radiation and radioactive materials.

This report addresses the variety of radiation safety issues associated with fusion systems of
various designs of which there are three primary regimes: magnetic confinement, inertial
confinement, and magneto-inertial confinement.

Magnetic Confinement Fusion Magneto-Inertial Confinement Fusion Inertial Confinement Fusion

compression laser

"\ Fission blankot

Be neutron mulipier

nnnnnnnnnnn moderator

Figure 1-1. Fusion System Designs
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2 AGREEMENT STATES

2.1 Jurisdiction Determination

Certain States, called Agreement States (see Figure 2-1), have entered into agreements with
the U.S. Nuclear Regulatory Commission (NRC) that give them the authority to license and
inspect byproduct, source, and special nuclear materials in quantities not sufficient to form a
critical mass, which are used or possessed within their borders. Any applicant, other than a
federal entity, who wishes to possess or use licensed material in one of these Agreement States
should contact the responsible officials in that State for guidance on preparing an application.
These applications should be filed with State officials, not with the NRC. In areas under
exclusive Federal jurisdiction within an Agreement State, NRC continues to be the regulatory

'Locations of NRC Offices and Agreement States

authority.
Region IV
WA
MT ND
OR MN
ID SD
wy
NV NE
cA L o
KS
—— AZ NM OK AR
GU ‘
> LA
HI
AK
. Regional Office
* Headquarters Headquarters

Washington, DC 20555-0001
301-415-7000; 1-800-368-5642
! Agreement States (37)

Region|
NRC States (13) + 2100 Renaissance Bivd.
Washington, D.C. + Suite 100
US Territories (5)

King of Prussia, PA 19406-2713

(GU)PR)(VI)(AS)(MP) 610-337-5000; 1-800-432-1156

Region Il

*
MO

*Region Il has N
jurisdiction over
materials-related

issues and
AL

MS Region|Vhas
jurisdiction over
reactor-related
issuesin
Missouri.

Regionll

245 Peachtree Center Ave; NE
Suite 1200

Atlanta, GA 30303-1257
404-997-4000; 1-800-577-8510

Region il

2443 Warrenville Rd, Suite 210
Lisle, IL 60532-4352
630-829-9500; 1-800-522-3025

Region IV

1600 East Lamar Blvd.
Arlington, TX 76011-4511
817-860-8100; 1-800-952-9677

Region |

h Q\ ME

NY — MA
T

RI
PA ‘ CT

KY MD
NC
SC
ca  Region
(see Note)
FL
PR US V.L

NOTE: This map correspondsto the division of

U.S. Nuclear Regulatory Commission Regional Offices
by radioactive materials licensing and inspection
responsibility. As a result of the October2003
restructuring of regional roles and responsibilities, fuel
cycle inspection functions from all the Regions were
consolidated at the Region || office in Atlanta, GA, and
all radioactive materials licensing and inspection
functions in Region Il were transferred to Region .
However, Region || retains its reactor responsibilities.

Current regional office addresses can be verified at http://www.nrc_gov/about-nrc/locations. html

Figure 2-1.

Agreement States (39)

U.S. Map: Locations of NRC Offices and Agreement States



In the special situation of work at federally controlled sites in Agreement States, it is necessary
to ascertain the jurisdictional status of the area to determine whether the NRC or the Agreement
State has regulatory authority. These areas can also include Tribal lands of federally recognized
Indian Tribes." The NRC has regulatory authority over land determined to be “exclusive Federal
jurisdiction,” while the Agreement State may have jurisdiction over nonexclusive Federal
jurisdiction land. Applicants are responsible for determining, in advance, the jurisdictional status
of the specific areas where they plan to conduct licensed operations. Additional guidance on
determining jurisdictional status is found in the Office of Nuclear Material Safety and Safeguards
(NMSS) procedures in the State Agreement (SA) series, SA-500, “Jurisdiction Determination,”
which is available at https://www.nrc.gov/reading-rm/doc-collections/nmss-procedures/state-
agreement.html.

Table 2-1 provides a quick way to evaluate whether the NRC or an Agreement State has
regulatory authority.

Table 2-1. Who Regulates the Activity?

Applicant and Proposed Location of Work Regulatory Agency

Federal agency, regardless of location [except that the U.S. Department
of Energy and, under most circumstances, its prime contractors are
exempt from licensing, in accordance with Title 10 of the Code of
Federal Regulations (10 CFR) 30.12, “Persons using byproduct material
under certain U.S. Department of Energy and U.S. Nuclear Regulatory
Commission contracts”]

NRC

Non-Federal entity in non-Agreement State, District of Columbia,

U.S. territory, or possession, or in offshore Federal waters NRC

Federally recognized Indian Tribe or Tribal member on Indian Tribal NRC
land

Non-Federal entity on federally recognized Indian Tribal land NRC?

Federally recognized Indian Tribe or Tribal member outside of Indian Agreement State
Tribal land in Agreement State

" For the purposes of this guidance, an “Indian Tribe” is defined as an Indian or Alaska Native tribe, band, nation,
pueblo, village, or community that the Secretary of the Interior acknowledges to exist as an Indian Tribe, pursuant to
the Federally Recognized Indian Tribe List Act of 1994. A list of federally recognized tribes is available at

www.bia.gov.

2The NRC can exercise jurisdiction as the regulatory authority on Tribal land of a federally recognized Indian Tribe.
Section 274b. agreements do not give States the authority to regulate nuclear material in these areas. However,
there may be States that exercise regulatory authority over these areas, based on treaties or agreements with
specific Tribes. Companies owned or operated by federally recognized Indian Tribe members or non-Indians that
wish to possess or use licensed material on Tribal lands should contact the appropriate NRC regional office to
determine the jurisdictional status of the Tribal lands and identify the appropriate regulatory agency for licensing
and reciprocity.



Non-Federal entity in Agreement State Agreement State3

Non-Federal entity in Agreement State at federally controlled site not

4
subject to exclusive Federal jurisdiction Agreement State

Non-Federal entity in Agreement State at federally controlled site

subject to exclusive Federal jurisdiction NRE

Non-Federal entity in Agreement State conducting industrial
radiography at a Part 50 or 52 reactor site, including construction, Agreement State
preoperational, and operational phases

Reference: A current list of Agreement States (including names, addresses, and telephone
numbers of responsible officials) is available at https://www.nrc.gov/agreement-
states.html#agreement-states .

2.2 Reciprocal Recognition of Specific Licenses

Performing licensed activities in other jurisdictions is possible through reciprocal recognition of
specific licenses (i.e., reciprocity). Agreement States have reciprocity provisions that permit
NRC licensees to perform licensed activities under circumstances when an Agreement State is
the regulatory authority (see Section 2.1 of this NUREG). NRC licensees and Agreement State
licensees are subject to the regulations of the regulatory authority, as indicated in Section 2.1 of
this NUREG. To ensure compliance with an Agreement State’s reciprocity requirements,
licensees are advised to request authorization from the appropriate Agreement State radiation
control program office well in advance of the scheduled use of licensed material.

Agreement State licensees that wish to conduct licensed activities in areas under NRC
jurisdiction must either obtain a specific NRC license or file for reciprocity with the appropriate
NRC regional office for the Agreement State that issued their license. Failure to file for
reciprocity or obtain a specific NRC license before working in areas under NRC jurisdiction can
result in NRC enforcement action, which may include civil penalties. The reciprocity filing must
be renewed annually.

Specific guidance regarding NRC licensees filing for reciprocity in Agreement States and
Agreement State licensees filing for reciprocity with the NRC or another Agreement State are
provided in NUREG-1556, Volume 19, “Consolidated Guidance About Materials

Licenses: Guidance for Agreement State Licensees About NRC Form 241 “Report of Proposed
Activities in Non-Agreement States, Areas of Exclusive Federal Jurisdiction, or Offshore Waters’
and Guidance for NRC Licensees Proposing to Work in Agreement State Jurisdiction
(Reciprocity).”

3 Section 274m. of the Atomic Energy Act (AEA) withholds to the NRC regulatory authority over radioactive materials
covered under the Section 274b. agreements when the activity can affect the Commission’s authority to protect the
common defense and security, to protect restricted data, or guard against the loss or diversion of special nuclear
material. (This is an uncommon situation that NRC usually evaluates on a case-by-case basis.) Individuals or
companies wishing to possess or use licensed material should contact the licensee to determine the jurisdictional
status for specific AEA radioactive materials they intend to possess or use.
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3 MANAGEMENT RESPONSIBILITY

The U.S. Nuclear Regulatory Commission (NRC) recognizes that effective management of
radiation safety programs is vital to achieving safe, secure, and compliant operations.
Consistent compliance with NRC regulations provides reasonable assurance that licensed
activities will be conducted safely, and that effective management will result in increased safety,
security, and compliance.

“‘Management,” as used in this volume, refers to the processes for conduct and control of a
radiation safety program and to the individuals who are responsible for those processes and
who have authority to provide necessary resources to achieve regulatory compliance.

3.1 Commitments and Responsibilities

Pursuant to Title 10 of the Code of Federal Regulations (10 CFR) 30.32(c), each application
must be signed by the applicant or licensee or a person duly authorized to act for and on the
behalf of the applicant or licensee. If it is not clear whether the application was signed by
someone duly authorized to act for and on behalf of the applicant or licensee, NRC license
reviewers may ask for additional assurances that the individual who signed the application is
duly authorized to act for and on behalf of the applicant or licensee. The signature on an
application acknowledges the applicant’s or licensee’s commitments and responsibilities for
the following:

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

. completeness and accuracy of the radiation safety records and all information provided
to the NRC (10 CFR 30.9, “Completeness and accuracy of information”),

. knowledge about the contents of the license and application,

. compliance with current NRC and U.S. Department of Transportation regulations,
the licensee’s operating, emergency, and security procedures, and NRC
license commitments,

. commitment to provide 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 compliance with regulations
is maintained,

) commitment to report defects, noncompliances, or reportable events, in accordance
with regulations,

. selection and assignment of a qualified individual to serve as the radiation safety officer
(RSO) for licensed activities and confirmation that the RSO has independent authority to
stop unsafe operations and will be given sufficient time to fulfill radiation safety duties
and responsibilities,

. commitment to ensure that radiation workers have adequate training,

3-1



. prevention of discrimination against employees engaged in protected activities
(10 CFR 30.7, “Employee protection”),

. commitment to provide information to employees about the employee protection
and deliberate misconduct provisions in 10 CFR 30.7, “Employee protection,” and
10 CFR 30.10, “Deliberate misconduct,”

. commitment to obtain NRC’s prior written consent before transferring control of the
license (see Section 9.1, “Timely Notification of Transfer of Control,” of this NUREG),
and

. notification of the appropriate NRC regional administrator, in writing, immediately

following the filing of a petition for voluntary or involuntary bankruptcy [10 CFR 30.34(h)],
as discussed further in Section 8.2.1, “Notification of Bankruptcy Proceedings,” of this
NUREG.

For information on NRC inspection, investigation, enforcement, and other compliance programs,
see the current version of the NRC’s Enforcement Policy and Inspection Procedures, available
in the NRC'’s online library at https://www.nrc.gov/reading-rm.html.

3.2 Safety Culture

Individuals and organizations performing regulated activities are expected to establish and
maintain a positive safety culture commensurate with the safety and security significance of
their activities and the nature and complexity of their organizations and functions. This applies to
all licensees, certificate holders, permit holders, authorization holders, holders of quality
assurance program approvals, vendors and suppliers of safety-related components, and
applicants for a license, certificate, permit, authorization, or quality assurance program approval,
subject to NRC authority.

“Nuclear safety culture” is defined in the NRC’s safety culture policy statement (76 FR 34773;
June 14, 2011) as “the core values and behaviors resulting from a collective commitment by
leaders and individuals to emphasize safety over competing goals to ensure protection of
people and the environment.” Individuals and organizations performing regulated activities bear
the primary responsibility for safely handling and securing these materials. Experience has
shown that certain personal and organizational traits are present in a positive safety culture. A
trait, in this case, is a pattern of thinking, feeling, and behaving that emphasizes safety,
particularly in goal conflict situations (e.g., production versus safety, schedule versus safety,
and cost of the effort versus safety).

Organizations should ensure that personnel in the safety and security sectors have an
appreciation for the importance of each, emphasizing the need for integration and balance to
achieve both safety and security in their activities. Safety and security activities are closely
intertwined. While many safety and security activities complement each other, there may be
instances in which safety and security interests create competing goals. It is important that
consideration of these activities be integrated so as not to diminish or adversely affect either;
thus, mechanisms should be established to identify and resolve these differences. A safety
culture that accomplishes this would include all nuclear safety and security issues associated
with NRC-regulated activities.
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The NRC, as a regulatory agency with an independent oversight role, reviews the performance
of individuals and organizations to determine compliance with requirements and commitments
through its existing inspection and assessment processes. However, the NRC’s safety culture
policy statement and traits are not incorporated into the regulations. Safety culture traits may be
inherent to an organization’s existing radiation safety practices and programs. For instance,
performance of maintenance on irradiated components, if done improperly, can cause high
doses to extremities and high contamination levels. An individual performing this task must
review and prepare to conduct the task carefully beforehand, observing ambient radiation and
contamination levels and any interferences, such as cables and other components that are
energized, that could pose a non-radiological hazard.

The need to evaluate the safety of existing conditions, survey, if necessary, review the
procedure, and reposition as many interferences as possible before attempting to remove the
irradiated component may correspond with the safety culture trait specified in Table 3-1 as
“Work Processes” (the process of planning and controlling work activities is implemented so that
safety is maintained). Licensees should be aware that this is just an example, however, and
should consider reviewing their radiation safety programs to develop and implement a safety
culture commensurate with the nature and complexity of their organizations and functions. More
information on NRC activities relating to safety culture can be found at
https://www.nrc.gov/about-nrc/safety-culture.html.

Table 3-1.

Traits of a Positive Safety Culture

Leadership Safety Values
and Actions

Problem lIdentification and
Resolution

Personal Accountability

Leaders demonstrate a
commitment to safety in their
decisions and behaviors.

Issues with a potential impact
on safety are promptly
identified, fully evaluated, and
promptly addressed and
corrected commensurate with
their significance.

All individuals take personal
responsibility for safety.

Work Processes

Continuous Learning

Environment for Raising
Concerns

The process of planning and
controlling work activities is
implemented so that safety is
maintained.

Opportunities to learn about
ways to ensure safety are
sought out and implemented.

A safety -conscious work
environment is maintained
where personnel feel free to
raise safety concerns without
fear of retaliation,
intimidation, harassment, or
discrimination.
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Table 3-2.

Traits of a Positive Safety Culture

Effective Safety
Communications

Respectful Work
Environment

Questioning Attitude

Communications maintain a
focus on safety.

Trust and respect permeate
the organization.

Individuals avoid
complacency and
continuously challenge
existing conditions and
activities to identify
discrepancies that might
result in error or inappropriate
action.
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4 APPLICABLE REGULATIONS

It is the applicant’s or licensee’s responsibility to obtain and have available up--to--date copies
of applicable regulations, to read and understand the requirements of each of these regulations,
and to comply with each applicable regulation. The following parts of Title 10 of the Code of
Federal Regulations (10 CFR) contain U.S. Nuclear Regulatory Commission (NRC) regulations
applicable to possession of radioactive material produced in an accelerator. Some of these
parts are specific to one type of license, while others are general and will apply to many, if not
all, licensees.

e 10CFRPart2 “Agency Rules of Practice and Procedure”

e 10CFRPart 19 "Notices, Instructions and Reports to Workers: Inspection and
Investigations”

e 10CFRPart 20 "Standards for Protection Against Radiation”

e 10 CFR Part 21 "Reporting of Defects and Noncompliance”

e 10 CFR Part 30 “Rules of General Applicability to Domestic Licensing of
Byproduct Material”

e 10CFRPart 32 “Specific Domestic licenses to Manufacture or Transfer Certain

Items Containing Byproduct Material”

e 10 CFR Part 37 “Physical Protection of Category 1 and Category 2 Quantities of
Radioactive Material”

e 10CFRPart40 “Domestic Licensing of Source Material”

e 10 CFR Part 51 “Environmental Protection Regulations for Domestic Licensing

and Related Regulatory Functions”
e 10 CFR Part 61 “Licensing Requirements for Land Disposal of Radioactive Waste”
e 10 CFR Part 71 “Packaging and Transportation of Radioactive Material”

e 10CFRPart 170 “Fees for Facilities, Materials, Import and Export Licenses, and
Other Regulatory Services Under the Atomic Energy Act of 1954,
As Amended”

e 10CFRPart 171 “Annual Fees for Reactor Licenses and Fuel Cycle Licenses and
Materials Licenses, Including Holders of Certificates of
Compliance, Registrations, and Quality Assurance Program
Approvals and Government Agencies Licensed by the NRC”

The current versions of these parts can be found under the “Basic References” link at the NRC'’s
online library at https://www.nrc.gov/reading-rm/doc-collections/cfr/ or at
https://www.ecfr.gov/current/title-10/chapter-lI. Regulations are periodically amended, and the
NRC (as well as all other Federal agencies) is required to publish notice of such amendments in
the Federal Register (https://www.federalregister.gov/).
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5 HOWTO FILE

5.1 Application Preparation

Applicants for a materials license should do the following:
. Use the most recent guidance in preparing an application.
J Complete the U.S. Nuclear Regulatory Commission (NRC) Form 313, Items 1 through 4,

12, and 13, on the form itself. The form is available at https://www.nrc.gov/reading-
rm/doc-collections/forms/nrc313info.html

. Complete NRC Form 313, Items 5 through 11, on supplementary pages or use
Appendix A of this NUREG.

. Provide sufficient detail as requested in this NUREG for the NRC to determine that the
equipment, facilities, training, experience, and radiation safety program are adequate to
protect health and safety and minimize danger to life and property.

° For each separate sheet, other than NRC Form 313 and Appendix A pages, as
applicable, identify and cross-reference submitted information to the item number on the
application or the topic to which it refers.

. Avoid submitting proprietary information and personally identifiable information. If
submitted, proprietary, personal privacy, security-related, and other sensitive information
should be clearly identified according to Title 10 of the Code of Federal Regulations
(10 CFR) 2.390, “Public inspections, exemptions, requests for withholding”

(see Chapter 6, “Identifying and Protecting Sensitive Information,” of this NUREG).

5.2 Where to File

Applicants wishing to possess or use licensed material in any State, U.S. territory, or

U.S. possession subject to NRC jurisdiction must file an application with the NRC regional office
for the locale in which the material will be possessed or used. Figure 2-1 identifies the NRC’s
four regional offices and their respective areas for licensing purposes and the Agreement
States. Note that all materials applications are submitted to Regions |, lll, or IV. All applicants for
materials licenses located in the Region Il geographical area should send their applications to
Region I.

In general, applicants wishing to possess or use licensed material in Agreement States must file
an application with the Agreement State and not with the NRC. However, if work will be
conducted at federally controlled sites or federally recognized Indian Tribal lands in Agreement
States, applicants must first determine the jurisdictional status of the land to determine whether
the NRC or the Agreement State has regulatory authority. See Chapter 2, “Agreement States,”
of this NUREG for additional information.
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5.3 Application Submission

Electronic applications are preferrable and can be submitted by following the instructions on
NRC Form 313.

If an applicant chooses to submit applications by paper; to ensure a smooth transfer to an
electronic format, applicants should do the following:

. submit all documents, typed, on 8%z x 11-inch or legal-sized paper that will feed easily
into a document scanner,

° choose typeface designs that are sans serif, such as Arial, Helvetica, or Futura,

. use an 11-point or larger font,

. avoid stylized characters, such as script or italics,

. ensure that the print is clear and sharp, and

. engure)that there is high contrast between the ink and paper (black ink on white paper
is best).

Applications must be signed by the applicant, licensee, or a person duly authorized as
required by 10 CFR 30.32(c) (see Section 8.13, “Certification,” of this NUREG).
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6 IDENTIFYING AND PROTECTING SENSITIVE INFORMATION

All licensing applications, except for portions containing sensitive information, will be made
available for review in the U.S. Nuclear Regulatory Commission (NRC) Public Document Room
and electronically at the NRC Library. For more information on the NRC Library, visit

www.nrc.gov.

The applicant or licensee should identify, mark, and protect sensitive information against
unauthorized disclosure to the public. License applications that contain sensitive information
should be marked as indicated below, in accordance with Title 10 of the Code of Federal
Regulations (10 CFR) 2.390, before the information is submitted to the NRC. Key examples are
as follows:

Proprietary Information and Trade Secrets: If it is necessary to submit proprietary
information or trade secrets, follow the procedure in 10 CFR 2.390(b). Failure to follow
this procedure could result in disclosure of the proprietary information to the public or
substantial delays in processing the application. Appendix B of this NUREG provides a
checklist for requests for withholding information from public disclosure.

Personally Identifiable Information: Personally identifiable information (PIl) about
employees or other individuals should not be submitted unless specifically requested by
the NRC. Examples of PIl are social security number, home address, home telephone
number, date of birth, and radiation dose information. If Pll is submitted, a cover letter
should clearly state that the attached documents contain PII, and the top of every page
of a document that contains PIl should be clearly marked as follows: “Privacy Act
Information—Withhold under 10 CFR 2.390.” For further information, see Regulatory
Issue Summary (RIS) 2007-04, “Personally Identifiable Information Submitted to the
U.S. Nuclear Regulatory Commission,” dated March 9, 2007, and Information Notice
2013-22, “Recent Licensing Submittals Containing Personally Identifiable Information,”
dated November 15, 2013, which can be found on the NRC’s Generic Communications
Web page under “Regulatory Issue Summaries” and “Information Notices,” respectively
at https://www.nrc.gov/reading-rm/doc-collections/gen-comm/.

Security-Related Information: Following the events of September 11, 2001, the NRC
changed its procedures to avoid the release of information that terrorists could use to
plan or execute an attack against facilities or citizens in the U.S. As a result, certain
types of information are no longer routinely released and are treated as sensitive,
unclassified information. For example, certain information about the quantities and
locations of radioactive material at licensed facilities and associated security measures
are no longer released to the public. Therefore, a cover letter should clearly state that
the attached documents contain sensitive security-related information and the top of
every page of a document that contains such information should be clearly marked:
“Security-Related Information—Withhold under 10 CFR 2.390.” For the pages having
security-related sensitive information, an additional marking should be included (e.g., an
editorial note box) adjacent to that material. For further information, see RIS 2005-31,
Rev. 1, “Control of Security-Related Sensitive Unclassified Non-Safeguards Information
Handled by Individuals, Firms, and Entities Subject to NRC Regulation of the Use of
Source, Byproduct, and Special Nuclear Material,” dated December 26, 2017, which can
be found on the NRC’s Generic Communications Web page under “Regulatory Issue
Summaries” at https://www.nrc.gov/reading-rm/doc-collections/gen-comm/. Additional
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information on procedures and any updates is available at https://www.nrc.gov/reading-
rm/sensitive-info.html.

The regulations list various forms of information that can be protected from public disclosure.
These include:

e trade secrets and commercial or financial information,

e interagency or intra-agency memoranda or letters that would not be available by law to a
party other than an agency in litigation with NRC,

e certain records or information compiled for law enforcement purposes,

e geological and geophysical information and data, including maps or information
concerning wells, and

e personnel, medical, or other information, the disclosure of which would constitute a
clearly unwarranted invasion of personal privacy.

In 10 CFR 2.390, NRC specifies the procedures and requirements for persons to submit
sensitive information to NRC so that it may be properly protected from disclosure. This
regulation is available electronically on the Commission’s Web site at
https://www.nrc.gov/reading-rm/doc-collections/cfr.

Except for personal privacy information, which is not subject to the affidavit requirement, if NRC
determines that the application or affidavit is deficient (i.e., does not contain the required
information as outlined in 10 CFR 2.390), the applicant will be notified that additional information
is needed and that the review will continue when the required information is received.

If the request is denied, in whole or in part, NRC will give the applicant the option of withdrawing
the information or application, as permitted in 10 CFR 2.390. If the applicant decides not to
withdraw the information or application, NRC will notify the applicant, in writing, that the request
for withholding has been denied and that NRC will disregard any references concerning the
proprietary status of the information.

Any part of a license application or information provided by a licensee or applicant that the NRC
determines should be withheld from public disclosure will be handled in accordance with
Management Directive 12.6, “NRC Sensitive Unclassified Information Security Program,” and
the licensee or applicant will be notified in writing that NRC plans to honor the request.
Management Directive 12.6 is available electronically on the NRC Web site at
https://www.nrc.gov/reading-rm/doc-collections/management-directives/.
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Anyone submitting a request to withhold information from public disclosure should thoroughly
review 10 CFR 2.390 and be familiar with its requirements and limitations.

Withholding from public inspection will not affect the right, if any, of persons properly and
directly concerned to inspect the documents. If the need arises, NRC may send copies of this
information to NRC consultants working in that area. NRC will ensure that the consultants
have signed the appropriate agreements for handling proprietary information.

If the basis for withholding this information from public inspection should change in the future,
such that the information could then be made available for public inspection, the licensee or
applicant should promptly notify the NRC. The licensee or applicant also should understand
that NRC may have cause to review this determination in the future; for example, if the scope
of a Freedom of Information Act request includes the information in question. In all review
situations, if NRC makes a determination adverse to the above, the licensee or applicant will
be notified in advance of any public disclosure. Anyone submitting commercial or financial
information they believe to be privileged, confidential, or a trade secret must remember that
the NRC’s policy is to achieve an effective balance between legitimate concerns for the
protection of competitive positions and the right of the public to be fully apprised of the basis
for, and the effects of, licensing or rulemaking actions. It is within NRC’s discretion to withhold
such information from public disclosure.
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7 APPLICATION AND LICENSE FEES

Each application for which a fee is specified must be accompanied by the appropriate fee. Refer
to Title 10 of the Code of Federal Regulations (10 CFR) 170.31, “Schedule of fees for materials
licenses and other regulatory services, including inspections, and import and export licenses,” to
determine the amount of the fee. The U.S. Nuclear Regulatory Commission (NRC) will not issue
a license until the fee is received. Consult 10 CFR 170.11, “Exemptions,” for information on
exemptions from these fees. Once the technical review of an application has begun, no fees will
be refunded. Application fees will be charged regardless of the NRC’s disposition of an
application or the withdrawal of an application.

Most NRC licensees are also subject to annual fees; refer to 10 CFR 171.16, “Annual fees:
Materials licensees, holders of certificates of compliance, holders of Sealed Source and Device
registrations, holders of quality assurance program approvals, and government agencies
licensed by the NRC.” Consult 10 CFR 171.11 for information on exemptions from annual fees
and 10 CFR 171.16(c) on reduced annual fees for licensees that qualify as “small entities.” Note
that in order to pay reduced fees, a licensee that qualifies as a “small entity” must provide
proper certification of this status to the NRC each year along with its annual fee payment.

Direct all questions about the NRC'’s fees or completion of Item 12 of NRC Form 313 to the
Office of the Chief Financial Officer at NRC at Fees.Resource@nrc.gov.
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8 CONTENTS OF AN APPLICATION

The following information applies to the indicated items on the U.S. Nuclear Regulatory
Commission (NRC) Form 313.

All items in the application should be completed in enough detail for the NRC to determine
whether the proposed equipment, facilities, training and experience, and radiation safety and
security program satisfy regulatory requirements and are adequate to protect public health and
safety and minimize danger to life and property. Consideration should be given, when
developing the application, to the concepts of keeping exposures as low as is reasonably
achievable (ALARA), minimizing contamination, and maintaining control of radioactive materials.

Title 10 of the Code of Federal Regulations (10 CFR) 20.1101(b) states: “The licensee shall
use, to the extent practical, procedures and engineering controls based on sound radiation
protection principles to achieve occupational doses and doses to members of the public that are
as low as is reasonably achievable (ALARA).” Regulatory Guide 8.10, Revision 2, “Operating
Philosophy for Maintaining Occupational Radiation Exposures as Low as |Is Reasonably
Achievable,” discusses the ALARA concept and philosophy. The application should

document ALARA considerations, including establishing administrative action levels and
monitoring programs.

10 CFR 20.1406, “Minimization of contamination,” requires applicants for licenses to describe
how facility design and procedures for operation will minimize, to the extent practicable,
contamination of the facility and the environment; facilitate eventual decommissioning; and
minimize, to the extent practicable, the generation of radioactive waste. As with ALARA
considerations, applicants should address these concerns for all aspects of their programs.

The application should include information on how the licensee will implement the security
requirements in 10 CFR 20.1801, “Security of stored material,” and 10 CFR 20.1802, “Control of
material not in storage.”

Refer to Appendix C of this NUREG for guidance regarding the definition of construction and the
consideration of activities that can be performed by materials license applicants and potential
applicants and licensees before the NRC has concluded its environmental review of the
proposed licensing action, if required. The issuance of a license for a fusion system will require
an environmental review in accordance with 10 CFR 51.60(b)(viii) unless the fusion system is
strictly used for research and development and educational purposes. Additional information on
the development of an environmental review for a fusion system can be found in Section 8.5.3
of this NUREG.

All supplemental information should be provided as an attachment to the applicant’s signed and
dated NRC Form 313. Appendix A of this NUREG are provided to help applicants in submitting
information required in Items 5 through 11 of NRC Form 313.

Several appendices in this report present sample procedures that applicants may use in
developing their procedures. Suggested responses for each block on NRC Form 313 appear
under “Response from Applicant” in this guide.

All information submitted to the NRC during the licensing process may be incorporated as part
of the license and will be subject to review during inspection.
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8.1 Item 1: License Action Type

Item 1 of NRC Form 313 states the following:

This is an application for (check appropriate item):

Type of Action License No.
[ T A. New License Not Applicable
[ 1 B. Amendment XX-XXXXX-XX
[ 1 C. Renewal XX-XXXXX-XX

Check Box A for a new license request. Note that a pre-licensing site visit may be required prior
to issuance of the license.

Check Box B for an amendment to an existing license and provide the license number.
Check Box C for a renewal of an existing license and provide the license number.

See “License Amendments and Renewals” in Chapter 9 of this NUREG.

8.2 Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant’s corporation or other legal entity with direct control over the
production and handling of the radioactive material. A division or department within a legal entity
may not be a licensee. An individual may be designated as the applicant only if the individual is
acting in a private capacity and the use of the radioactive material is not connected with
employment in a corporation or other legal entity. Provide the mailing address where
correspondence should be sent. A post office box number is an acceptable mailing address.

Notify the NRC of changes in the mailing address, bankruptcy proceedings, or transfers of
control. These changes do not require a fee.

8.2.1  Notification of Bankruptcy Proceedings

Regulation: 10 CFR 30.34(h).

Criteria: Immediately following the filing of a voluntary or involuntary petition for bankruptcy by
or against a licensee, the licensee must notify the appropriate NRC regional administrator, in
writing, identifying the bankruptcy court in which the petition was filed and the date of filing.

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains
subject to all applicable NRC regulatory requirements. The NRC must be notified when
licensees are in bankruptcy proceedings to determine whether all licensed material is accounted
for and adequately controlled and whether there are any public health and safety concerns
(e.g., a contaminated facility). The NRC shares the results of its determinations with other
involved entities (e.g., a trustee), so that health and safety issues can be resolved before
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bankruptcy actions are completed. The NRC may request that the U.S. Department of Justice
represent the NRC'’s interests in the bankruptcy proceeding.

Response from Applicant: None is required at the time of application for a new license.
Licensees must immediately notify the NRC, in writing, following the filing of a voluntary or
involuntary petition for bankruptcy by or against the licensee.

Reference: See NUREG-1556, Volume 15, “Consolidated Guidance About Materials Licenses:
Guidance About Changes of Control and About Bankruptcy Involving Byproduct, Source, or
Special Nuclear Materials Licenses.”

8.2.2 Timely Notification of Transfers of Control

Regulation: 10 CFR 30.34(b).

Criteria: Licensees must provide all supporting information and obtain the NRC'’s prior, written
consent before transferring control of the license, also referred to as a “change of ownership” or
“transferring the license.”

Discussion: Transferring control may be the result of mergers, buyouts, or majority stock
transfers. Although it is not the NRC’s intent to interfere with the business decisions of
licensees, it is necessary for licensees to obtain prior NRC written consent to ensure the
following:

e radioactive materials are possessed, used, or controlled only by persons who have valid
NRC licenses or Agreement State licenses,

o materials are properly handled and secured,

e persons using these materials are capable, competent, and committed to implementing
appropriate radiological controls,

e aclear chain of custody is established to identify who is responsible for disposition of
records and licensed material,

e public health and safety are not compromised by the use of such materials,

¢ adequate financial assurance is provided for compliance with the applicable NRC
requirements, if required, and

o the transferee has the financial resources to decommission the license, if necessary.

Response from Applicant: No response is required from an applicant for a new license.
Current licensees, however, should refer to NUREG-1556, Volume 15, “Consolidated Guidance
About Materials Licenses: Guidance About Changes of Control and About Bankruptcy Involving
Byproduct, Source, or Special Nuclear Materials Licenses” for more information about transfer
of control (e.g., ownership).

Reference: For further information, see Requlatory Issue Summary (RIS) 2014-08, Revision 1,
“‘Regulatory Requirements for Transfer of Control (Change of Ownership) of Specific Materials
Licensees,” dated May 5, 2016, (ADAMS Accessions No. ML15181A223). This RIS can also be
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found on the NRC’s Generic Communications webpage under “Regulatory Issue Summaries:”
https://www.nrc.gov/reading-rm/doc-collections/gen-comm/.

8.3 Item 3: Address(es) Where Licensed Material Will Be Used or
Possessed

Specify the street address, city, and State or other descriptive address (e.g., on Highway 10,

5 miles east of the intersection of Highway 10 and State Route 234, Anytown, State) for each
facility at which licensed material will be produced, used, handled, or stored. The descriptive
address should be sufficient to allow an NRC inspector to find the facility location. A post office
box address is not acceptable. In addition, applicants are encouraged to provide global
positioning system coordinate, as appropriate, for each facility where licensed materials will be
stored or used.

If licensed material is to be possessed or used at more than one location, give the specific
address of each location. Applicants for a broad-scope license need not identify each facility at
a particular address where licensed material will be possessed or used. For example,
broad-scope applicants can specify that licensed material will be possessed or used on the
manufacturing campus of ABC Corporation located on Presidential Avenue in Anytown, State.

Applicants should identify all facilities designed or established for special uses (e.g., interim or
long-term waste storage facilities and tritium handling and storage).

A license amendment is required before receiving, using, or storing licensed material at an
address or location not already listed on the license.

An NRC license does not relieve a licensee from complying with other applicable Federal,
State, or local regulations (e.g., local zoning requirements).

If an applicant submits documents that give the exact location of use and storage for any
amount of radioactive materials, the applicant should mark these documents as “Security-
Related Information—Withhold under 10 CFR 2.390.” See Chapter 6, “ldentifying and Protecting
Sensitive Information,” of this NUREG for more details.

Response from Applicant: Provide the specific address of each location where the fusion
system used to produce, handle, or store radioactive material will be located.

8.4 Item 4: Person To Be Contacted About This Application

Identify the individual who can answer questions about the application and include a telephone
number where the individual may be contacted. Also include business cell phone numbers and
e-mail addresses. This individual, usually the radiation safety officer (RSO), will serve as the
point of contact during the review of the application. If this individual is not a full-time employee
of the licensed entity, his or her position and relationship to the licensee should be specified.
The NRC should be notified if the person assigned to this function changes or if his or her
telephone number, cell phone number, or e-mail address changes. Notification of a contact
change is only provided for informational purposes and would not be considered an application
for license amendment, unless the notification involves a change in the contact person who is
also the RSO.
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As indicated on NRC Form 313, Items 5 through 11 should be submitted on separate pages.
Applicants may use Appendix A of this NUREG for this purpose and should note that using
the suggested wording of responses and committing to use the model procedures in this
NUREG will facilitate the NRC’s review.

8.5 Item 5: Radioactive Material

8.5.1 Unsealed and Sealed Byproduct Material

Regulations: 10 CFR 30.4, 10 CFR 30.6, 10 CFR 30.9, 10 CFR 30.11, 10 CFR 30.32,
10 CFR 30.33, 10 CFR 30.34, 10 CFR 30.36, 10 CFR 30.37, 10 CFR 30.38, 10 CFR 32.210,
10 CFR Part 51.

Criteria: A specific license is required, describing and authorizing the production, use, and
handling of radioactive materials. Applicants must submit information specifying each
radionuclide that will be used and produced, the form of the radionuclide(s), and the maximum
activity to be possessed at any one time. The list of radionuclides should also include
incidentally-activated radionuclides that are produced during fusion system operations.

Discussion: Since fusion systems are likely to have tritium present, the applicant should be
aware of the amount of gaseous tritium* (HT) and tritiated water® (HTO) throughout the fusion
system for protection of the workers and the public. This is necessary since the radiation dose
for HTO is significantly greater than HT. However, for the purposes of the possession limit
required in Section 8.6 of this NUREG, the applicant should specify the total amount of tritium
from all chemical forms. For unsealed radioactive material, applicants should specify whether
the radionuclides produced will be in volatile or nonvolatile form (i.e., irradiated metal), since
additional safety precautions are required when handling volatile material.

For incidentally-activated radionuclides, the applicant should request authorization to possess
and use byproduct material with atomic numbers from 3 through 83. The applicant should
consider incidentally-activated nuclides that are not anticipated as well as incidentally-activated
nuclides that are expected to be produced. The applicant should indicate the total cumulative
quantity for all radionuclides to be possessed at any one time, and the maximum quantity for
any one of the radionuclides within atomic numbers 3-83. The total cumulative possession
should be commensurate with the applicant’s needs. If certain incidentally-activated
radionuclides will be produced in much larger quantities (more than 100 mCi) than described in
the atomic number 3-83 request and the radionuclides have a half-life greater than 120 days,
the applicant should list these separately, rather than increase the possession limit for all
radionuclides.

Similarly, specific high-risk, incidentally-activated radionuclides that are produced in smaller
quantities should also be listed separately. To determine the quantity and type of activation

4 A molecule of hydrogen gas contains two hydrogen atoms. Either one of these atoms may be replaced with T to
form HT, or two T atoms may combine to form T2 gas.

5 HTO is a symbol for a water molecule in which a tritium atom (T) is present in place of a normal hydrogen atom (H).
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products to be expected from specific planned operating conditions, the applicant should work
with their suppliers. Note that it is important to carefully select the type of material and shielding
used throughout the fusion system to minimize the amount and type of incidentally-activated
radionuclides.

If needed, an applicant may request authorization to possess byproduct materials with atomic
numbers greater than 83 (e.g., atomic numbers 84 through 96). For this request, the applicant
should state the maximum quantity of each radionuclide to be possessed at any one time and
the total cumulative quantity for all radionuclides. For an example of how to present this
information, see Table 8-1, “Sample Format for Providing Information About Requested
Radionuclides.” Note that authorization to possess byproduct materials with atomic numbers 84
through 96 does not authorize the possession of uranium, thorium, or plutonium because, even
though these elements have atomic numbers within the range of 84 through 96, these materials
are either source material or special nuclear material and not byproduct material. Each
authorized radionuclide is listed on an NRC license by its element name, form, and the
maximum amount the licensee may possess at any one time (maximum possession limit).

Applicants and licensees should also determine whether they possess or will possess sealed
sources or devices, including check, calibration, transmission, and reference sources.
Applicants must request authorization to possess specifically licensed sealed source(s) or
device(s), in accordance with 10 CFR 30.32(qg). If the manufacturer and distributor are no longer
in service, a copy of the Sealed Source and Device (SSD) registration certificate may be
requested from the NRC or the issuing Agreement State. Sealed sources and devices that were
produced before October 23, 2012, may not have received radiation safety evaluations and may
not have been registered by the NRC or Agreement State. If the applicant possesses these
types of sources or devices, the applicant must submit all available information identified in

10 CFR 32.210(c) concerning the source, and if applicable, the device, and sufficient additional
information to demonstrate that there is reasonable assurance that the radiation safety
properties of the source or device are adequate to protect health and minimize danger to life
and property. Such information must include a description of the source or device, a description
of radiation safety features, the intended use and associated operating experience, and the
results of a leak test. For calibration and reference sources of less than 1 millicurie beta/gamma
and less than 10 microcuries alpha, the applicant need only submit the manufacturer, model
number, radionuclide, and quantity.

The NRC or an Agreement State performs a safety evaluation of sealed sources and devices
before authorizing a manufacturer (or distributor) to distribute them to specific licensees. The
safety evaluation is documented in an SSD registration certificate. Licensees may not make any
changes to the sealed source, device, or source/device combination that would alter the
description or specifications from those indicated in the respective registration certificates,
without obtaining NRC’s prior permission in a license amendment. For additional guidance
relating to sealed sources and devices, see also NUREG-1556, Volume 3, “Consolidated
Guidance About Materials Licenses: Applications for Sealed Source and Device Evaluation

and Registration.”

The applicant must either: (i) provide a range of atomic numbers for the requested
radionuclides; or (ii) list each requested radionuclide by its element name and its mass number
in Item 5 on NRC Form 313, specifying whether the material will be acquired, produced, and
used in unsealed or sealed form. The name of the specific chemical compound that contains the
radionuclide is not generally required.
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The anticipated possession limit for each radionuclide should also be specified in becquerels
(Bq), although the curie (Ci) value may be provided in addition. The amount of tritium can also
be provided in grams (9650 Ci/gram tritium). Possession limits must include the total anticipated
inventory, including licensed material in storage and waste, and should be commensurate with
the applicant’s needs and facilities for safe handling. For fusion systems that will produce tritium
in breeding beds or similar components where the tritium will be recovered and reused as fuel,
the applicant should specify a tritium inventory commensurate with the system operating in a
steady state condition.

Under 10 CFR 30.9(a), “Information provided to the Commission by an applicant for a license or
by a licensee or information required by statute or by the Commission’s regulations ... shall be
complete and accurate in all material respects.” Under 10 CFR 30.34(c), each person licensed
under 10 CFR Parts 30 through 36 and 39 “shall confine his [sic] possession and use of the
byproduct material to the locations and purposes authorized in the license.”

Applicants should will need to meet the requirements in 10 CFR 30.35, “Financial assurance
and recordkeeping for decommissioning,” for submitting a certification for financial assurance
(FA) for decommissioning before specifying possession limits of any radionuclide with a half life
greater than 120 days. These requirements are discussed in Section 8.5.2, “Financial
Assurance and Recordkeeping for Decommissioning,” of this NUREG.

Response from Applicant:
For unsealed materials:

e Provide an element name with mass number, chemical and/or physical form, and a
maximum requested possession limit for each radionuclide produced.

¢ Identify the largest quantity of each radionuclide to be possessed at one time under the
license, including produced, stored, and waste materials.

Note: For incidentally-activated radionuclides, such as shielding and fusion system
components, the applicant should request authorization to possess and use any form of
byproduct material with atomic numbers 1 through 83 and indicate the total cumulative quantity
for these radionuclides to be possessed at any one time. The applicant should also identify
individual incidentally-activated radionuclides with long half-lives (>120 days) that will be
produced in larger quantities, that is, quantities in excess of 100 mCi.

For sealed radioactive materials and discrete sources:

o Identify each radionuclide (element name and mass number) that will be used in
each source.

¢ Provide the manufacturer’s or distributor's name and model number for each sealed
source, device, or source/device combination requested. If the manufacturer and
distributor are no longer in service, a copy of the SSD registration certificate may be
requested from the NRC or the issuing Agreement State.

¢ Confirm that each sealed source, device, or source/device combination is registered as
an approved sealed source, device, or discrete source by NRC or an Agreement State,
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and will be possessed and used in accordance with the conditions specified in the
registration certificate. Provide the SSD registration certificate number, if available.

e Confirm that the activity per source and maximum activity in each device will not exceed
the maximum activity listed on the approved certification of registration issued by the
NRC or by an Agreement State.

¢ Provide all available information identified in 10 CFR 32.210(c) if the sealed source,
device, or source/device combination is not registered and was manufactured before
October 23, 2012. Provide sufficient additional information to demonstrate under 10 CFR
30.32(g)(2)(ii) that there is reasonable assurance that the radiation safety properties of
the source or device are adequate to protect health and minimize danger to life and
property. Such information must include a description of the source or device, a
description of its radiation safety features, the intended use and associated operating
experience with the source, device, or source/device combination, and the results of a
leak test.

e Provide the manufacturer, model number, radionuclide, and quantity for calibration and
reference sources with less than 1 mCi beta/gamma and 10 uCi alpha. (10 CFR
30.32(g)(3)).

e Licensees who request a possession limit in excess of the quantities specified in
10 CFR 30.72, “Schedule C—Quantities of Radioactive Materials Requiring
Consideration of the Need for an Emergency Plan for Responding to a Release,” must
perform an evaluation of potential offsite doses. If the offsite dose from an accidental
release of radioactive material exceeds 10 mSv (1 rem), the applicant must submit an
emergency plan, as specified in 10 CFR 30.32(i).

Note: When responding to this section, licensees should follow the guidance in “Identifying and
Protecting Sensitive Information,” to determine if their response includes sensitive
security-related information that needs to be marked accordingly.

8.5.2 Financial Assurance and Recordkeeping for Decommissioning

Regulations: 10 CFR 20.2108; 10 CFR 30.34(b), 10 CFR 30.35, 10 CFR 30.51(f).

Criteria: A licensee authorized to possess radioactive material in excess of the limits specified
in 10 CFR 30.35 must submit a decommissioning funding plan (DFP) or provide a certification of
FA for decommissioning. It is expected that a fusion system licensee will need to prepare a DFP
given the quantities of tritium and activation products possessed. Even if a DFP or certification
of FA is not required, licensees are required under 10 CFR 30.35(g) to maintain, in an identified
location until the site is released for unrestricted use, decommissioning records related to
leaking sources and structures, equipment, and the site where radioactive materials are used or
stored. Also, before licensed activities are transferred or assigned in accordance with 10 CFR
30.34(b), licensees must transfer records important to decommissioning to the proposed new
licensee in accordance with 10 CFR 30.35(g). Furthermore, before a license is terminated, the
licensee must send records important to decommissioning that are required by 10 CFR 30.35(g)
to the appropriate NRC regional office in accordance with 10 CFR 30.51(f).

Discussion: The NRC seeks to ensure that decommissioning will be carried out with minimum
impact on public and occupational health and safety and the environment. Most fusion system
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facilities that produce radioactive materials will be required to comply with the FA requirements
because of the tritium and incidentally-activated materials produced during operations.

NRC regulations requiring a DFP or FA are designed to provide reasonable assurance that the
decommissioning of licensed facilities will be accomplished in a safe and timely manner, and
that licensees will provide adequate funds to cover all costs associated with decommissioning in
accordance with 10 CFR 30.35. These requirements, if applicable, specify that a licensee either
set aside funds for decommissioning activities or provide a guarantee, through a third party, that
funds will be available to decommission and release the site for unrestricted use. Applicants are
required to submit a DFP or provide FA when they possess radioactive material with a half life
greater than 120 days that exceeds certain limits. Regulations in 10 CFR 30.35 set forth criteria
for determining if an applicant is required to submit a DFP or has the option of submitting either
a DFP or a certification of FA.

A DFP contains a site-specific cost estimate and a certification by the licensee that it has
provided FA in the amount of the cost estimate for decommissioning prior to the issuance of the
license. The DFP must also contain a signed original of this financial instrument, which must
satisfy the requirements of 10 CFR 30.35(f). Subsection (f) establishes the methods by which
any FA instrument, such as a prepayment, surety bond, insurance, or sinking fund, must be
provided. As an alternative to developing a DFP, some licensees may be eligible under

10 CFR 30.35(b)(2) to submit a certification of FA in an amount corresponding to the table of
possession limits set forth in 10 CFR 30.35(d). Note that a certification of FA instrument must
meet the same 10 CFR 30.35(f) requirements as a DFP.

NUREG-1757, Vol. 3, “Consolidated Decommissioning Guidance: Financial Assurance,
Recordkeeping, and Timeliness,” provides guidance acceptable to NRC staff on the information
to be provided for establishing FA for decommissioning and a standard format for presenting the
information. (See Figure 8-1 for some acceptable forms of FA.)

Statement
Trust of Intent
Agreement

:’\//\

Parent

Company
Guaranty

Figure 8-1: Financial Assurance for Decommissioning

The requirements for maintaining records important to decommissioning, including the type of
information required, are stated in 10 CFR 30.35(g). These requirements also apply to licensees
that are not required to submit a DFP or certification of FA. Under this provision, “records
important to decommissioning” include:

¢ Records of spills or other unusual occurrences involving the spread of contamination in
and around the facility, equipment, or site. These records may be limited to instances
when contamination remains after any cleanup procedures or when there is reasonable
likelihood that contaminants may have spread to inaccessible areas as in the case of
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tritium migration into fusion system components and structural materials such as
concrete. These records must include any known information identifying involved
nuclides, quantities, forms, and concentrations.

As-built drawings and modifications of structures and equipment in restricted areas
where radioactive materials are used and stored, and of locations of possible
inaccessible contamination, such as buried pipes, that may be subject to contamination.
If drawings are not available, the licensee must substitute appropriate records of
available information concerning these areas and locations.

Except for areas containing only sealed sources (provided the sources have not leaked,
or no contamination remains after any leak) or byproduct materials having only half-lives
of less than 65 days, a list contained in a single document and updated every 2 years of
the following:

o all areas designated and formerly designated restricted areas as defined in
10 CFR 20.1003, “Definitions,”

o all areas outside of restricted areas that require documentation under
10 CFR 30.35(g)(1),

o all areas outside of restricted areas where current and previous wastes have been
buried as documented under 10 CFR 20.2108, and

o all areas outside of restricted areas that contain material such that, if the license
expired, the licensee would be required to either decontaminate the area to meet the
criteria for decommissioning in 10 CFR Part 20 (Subpart E), “Radiological Criteria for
License Termination,” or apply for approval for disposal under 10 CFR 20.2002,
“Method for obtaining approval of proposed disposal procedures.”

Records of the cost estimate performed for the decommissioning funding plan or of the
amount certified for decommissioning, and records of the funding method used for
assuring funds if either a funding plan or certification is used. It is also important to note
that under 10 CFR 30.35(¢e)(2), the DFP must be updated at the time of license renewal
and at intervals not to exceed 3 years, to account for changes in costs and the extent of
contamination. The updated DFP must also specifically consider the decommissioning
cost impacts of:

o spills of radioactive material producing additional residual radioactivity in onsite
subsurface material,

o waste inventory increasing above the amount previously estimated,

o waste disposal costs increasing above the amount previously estimated,
o facility modifications,

o changes in authorized possession limits,

o actual remediation costs that exceed the previous cost estimate, and
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o onsite disposal.

The regulations in 10 CFR 30.35(g) also require that licensees maintain records important to
decommissioning in an identified location until the site is released for unrestricted use. In
accordance with 10 CFR 30.35(g), licensees must transfer records important to
decommissioning to any new proposed licensee before licensed activities can be transferred or
assigned according to 10 CFR 30.34(b). Furthermore, under 10 CFR 30.51(f), before license
termination, each licensee will forward the records required by 10 CFR 30.35(g) to the
appropriate regional office. Recipients of existing licenses in accordance with 10 CFR 30.34(b)
are also responsible for maintaining these records until the license is terminated or transferred
to another party. Careful recordkeeping of radionuclides possessed and used, including their
form, amount, and the size of the area(s) where they have been used, will facilitate license
termination and release of the area(s) for unrestricted use.

Response from Applicants:

o State the following: “Pursuant to 10 CFR 30.35(g), we will maintain records important to
decommissioning and transfer these records to an NRC or Agreement State licensee
before licensed activities are transferred or assigned in accordance with 10 CFR
30.34(b). Furthermore, pursuant to 10 CFR 30.51(f), prior to license termination, we will
forward the records required by 10 CFR 30.35(g) to the appropriate NRC regional office
or assign the records to the appropriate NRC regional office before the license is
terminated.”

AND

¢ If financial assurance is required, submit a DFP and evidence of financial assurance
following the guidance of NUREG—-1757, Volume 3.

Reference:

e NUREG-1757, Volume 3, “Consolidated Decommissioning Guidance: Financial
Assurance, Recordkeeping, and Timeliness.”

8.5.3 Environmental Review
Regulations: 10 CFR 51.20(a)(14), 10 CFR 51.45, 10 CFR 51.60(b)(1).

Criteria: For a fusion system, other than for research and development and for educational
purposes, the applicant must provide an environmental report under the provisions of 10 CFR
51.60(b)(1)(viii). The environmental report must be prepared in accordance with the
requirements in 10 CFR 51.45, “Environmental report.”

Discussion: The existing categorical exclusions in 10 CFR 51.22(c)(14) for material uses are
based on known quantities and forms of byproduct, source, and special nuclear material. New
material uses that fall within the current scope of categorical exclusions could fall under the
same categorical exclusion. For example, a particle accelerator used for the manufacturing of
radioactive material for distribution to other licensees meets the exclusion in 10 CFR
51.22(c)(14)(xiii). In addition, there is a categorical exclusion for any radioactive material use for
research and development and for education purposes in accordance with 10 CFR 51(c)(14)(v).
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Fusion systems licenses limited to research and development and for educational purposes are
not required to submit an environmental report since they meet the categorical exclusion.

For fusion systems for commercial purposes, the quantities and forms of radioactive material
are currently not expected to be within the scope considered for other material uses. Thus, such
fusion systems would not meet the categorical exclusion for material uses under 10 CFR
51.22(c)(14). The NRC would then need to consider addressing the licensing of a fusion system
under an environmental assessment or an environmental impact statement. The NRC considers
the submission of an environmental report important to better understand the scope of impacts,
particular for new designs, for evaluating environmental impact with an environmental
assessment or an environmental impact statement.

The NRC staff developed NUREG-2249, Generic Environmental Impact Statement for
Advanced Nuclear Reactors, (ANR GEIS) (NRC 2021). Since the definition of “advanced
reactor” under NEIMA also includes “fusion reactor,” the NRC staff considers the environmental
analysis and conclusions of the ANR GEIS applicable to commercial fusion systems licensed
under 10 CFR Part 30. The applicant could justify the applicability of the environmental analyses
and conclusions from the ANR GEIS in preparing their environmental report. This would
facilitate the NRC’s staff review of the environmental report and conclusion on whether an
environmental assessment or an environmental impact statement is appropriate.

Authorizing an applicant to construct and operate a fusion system would require NRC’s
assessment of an environmental report and development of an environmental assessment or
environmental impact statement. The environmental review is performed following the guidance
in NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated with
NMSS Programs.” The NRC’s completion of an environmental assessment or environmental
impact statement, based on the level of complexity, can require several months up to two years
to review, approve, and publish. The applicant is encouraged to meet with NRC staff early in the
licensing process prior to submitting an application to ensure that complete information required
for the environmental report is included to facilitate the NRC’s review. Early engagement will
help to minimize delays for the submission of an application and construction of the fusion
facility. See Appendix C of this NUREG for additional guidance on construction activities that
can take place prior to the submission of the environmental review.

Response from Applicants: For fusion systems not subject to the categorical exclusion for
research and development and for educational purposes, an environmental report is required.
Submit the report following the format in NUREG-1748, “Environmental Review Guidance for
Licensing Actions Associated with NMSS Programs.”

References:

o NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated with
NMSS Programs.”

o NUREG-2249 Draft Advanced Nuclear Reactor Generic Environmental Impact
Statement (ANS GEIS) (ADAMS Accession No. ML21222A055).
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8.6 Item 6: Purpose(s) for Which Licensed Material Will Be Used

Regulations: 10 CFR 30.4, 10 CFR 30.32(k), 10 CFR 30.33(a)(1).

Criteria: An application for a license will be approved if the proposed activity is authorized by
the Atomic Energy Act of 1954, as amended, and radioactive material and devices will be used
only for the purposes for which they were designed or in according to the manufacturer’s
recommendations for use, as specified in an approved SSD registration certificate, unless
otherwise authorized in the license. For this license, the materials will be used and produced in
a fusion system. The radioactive material produced will be possessed and stored as necessary.
Also, activated products will be handled during maintenance, repair, and disposal activities.

Discussion: Applicants should specify that the radioactive material requested for a fusion
system in Item 5 will be possessed, produced, used, handled, and stored, in accordance with
NRC regulations. The applicants should also specify if the fusion system will be used for
research and development and for educational purposes, or for a commercial purpose.
Commercial uses of a fusion system could include the generation of electricity, heat, and/or
manufacturing of isotopes.

Applicants may use the format given in Table 8-1 to provide the requested information.

Table 8-1. Sample Format for Providing Information About Requested Radionuclides
Byproduct Material Chemical/ Maximum Proposed Use
Radionuclide Physical Form Possession Limit P
Any byproduct Any _____gigabecquerels Possession and
material with atomic (GBq) [millicuries storage of
numbers 3 through (mCi)] per incidentally
83 radionuclide and activated products
____ GBq[curies from fusion
(Ci)] total activities
Any byproduct Any __ GBq[mCi] Possession and
material with atomic per radionuclide storage of incidentally
numbers 84 through and activated products
96 (if needed) from fusion activities
___GBq[Ci]
total
Hydrogen 3 Any ____TBq[Ci] [grams] Possession, storage,
production, and use
Manganese 54 Any ____GBqCi] Possession and
storage of incidentally
activated products
from fusion activities
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Nickel 59 Any ____GBqCi] Possession and
storage of incidentally
activated products
from fusion activities

Table 8-1. Sample Format for Providing Information About Requested Radionuclides

Byproduct Material | Chemical/ Physical |Maximum Possession

Radionuclide

Form

Limit

Proposed Use

Cobalt 60 Sealed sources Not to exceed  GBq| Calibration and check
[mCi] per source and | of instruments
(insert manufacturer | GBq [mCi] total
and model number)

Cobalt 60 Any ____GBqCi] Possession and
storage incident to
production activities

Nickel 63 Sealed source Not to exceed  GBq| Calibration and check

[mCi] per source and | of instruments
(insert manufacturer | GBq [mCi] total
and model number)

Niobium 94 Any ____GBqCi] Possession and
storage of incidentally
activated products
from fusion activities

Cesium 137 Sealed sources Not to exceed  GBq| Calibration and check

(insert manufacturer
and model number)

[mCi] per source and
____GBq[mCi] total

of instruments

Europium 152

Any

__ GBq|[Ci]

Possession and
storage of incidentally
activated products
from fusion activities

Europium 154

Any

_GBq[Ci]

Possession and
storage of incidentally
activated products
from fusion activities

Polonium 210

Any

__GBq[Ci]

Possession and
storage of incidentally
activated products
from fusion activities

Depleted Uranium

Metal

_ kg [Ci]

Storage of tritium
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Note: Types of activation products will vary from this table depending on the design and
materials used in the fusion system. The table above include examples of activation products in
concrete (Eu-152, Eu-154), steel (Mn-54, Ni-59, Co-60, Nb-94), and lithium-lead breeding beds
(Po-210).

Response from Applicant:

o State the following: “Radioactive materials used in the fusion system will be possessed,
used, produced, and stored in accordance with NRC regulations.”

e Provide a complete list of radioactive material that will be possessed specific to the
fusion process (including irradiated materials incident to the fusion reaction) that
includes the radionuclide, chemical form, maximum possession limit, and proposed use.
For all other material that is not used specific to the fusion process, specify its proposed
use (e.g., calibration of instruments).

o Specify if the fusion system will be used for research and development or educational
purposes, or for commercial operation. If commercial operation, the applicant should
specify what type of commercial operation (e.g., electricity, heat, or isotope production).

Note: Using a table with the format in Table 8-1 will facilitate the review of the application.

8.7 Item 7: Individual(s) Responsible for Radiation Safety Program and
Their Training and Experience

8.7.1  Radiation Safety Officer
Regulations: 10 CFR 30.32(k), 10 CFR 30.33.

Criteria: The Radiation Safety Officer's (RSO’s) training and experience should be applicable to
and generally consistent with the types and quantities of licensed material listed on the license
for which the individual’s authorization as an RSO is requested.

Discussion: The person responsible for the radiation protection program is the RSO. The RSO
is key to overseeing and ensuring safe operation of the licensee’s radiation protection program.
The RSO must have adequate training to understand the hazards associated with radioactive
material and be familiar with all applicable regulatory requirements. The RSO shall have
independent authority to stop operations considered to be unsafe. The RSO should have
sufficient time and commitment from management to fulfill the duties and responsibilities of the
position to ensure that (i) radioactive materials are used in a safe manner; (ii) approved
radiation safety procedures are being implemented; and (iii) the required records of licensed
activities are maintained. This management support includes resource allocation. The licensee
must notify the NRC and obtain a license amendment before making changes in the designation
of the RSO listed on the license.

Typical RSO duties are illustrated in Figure 8-2 and described in Appendix D of this NUREG.
The NRC requires the name of the RSO to be listed on the license to ensure that licensee
management always has a responsible, qualified person identified and that the named individual
knows they have been designated as RSO.
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Appendix D of this NUREG also provides a model Delegation of Authority, which should be
used to further emphasize the agreement on duties and responsibilities of the RSO by
management and the designated RSO.

The RSO may delegate certain day-to-day tasks of the radiation protection program to other
responsible individuals (designees). Licensees may also appoint alternate RSOs (ARSO) who
may “step in” as the point of contact when the RSO is unavailable. Such designees or ARSOs
do not need to meet all RSO qualifications, but these individuals should be qualified,
experienced authorized users who have adequate knowledge of the activities to which they are
assigned. These individuals are typically AUs (see following section). Designees and ARSOs
should have the same management support and decision-making authority as the RSO
necessary to accomplish the tasks to which they have been assigned, but they are not required
to have a delegation of authority from management.

Please note that only the primary RSO is named on an NRC license.

For Licensed Materials

Stop unsafe adivities
Maintain records

Supervise
decontamination
é Ensure security

oy

S Control dizspo=al

% Interact with NRC,
other authorities

Audit program annually

Perorm surveys

4. Train perzonnel

Investigate abnomal
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Figure 8-2. Typical Duties and Responsibilities of RSOs.
The RSO should have at a minimum, (i) a college degree at the bachelor’s level or equivalent
training and experience in physical, chemical, biological sciences, or engineering; and (ii)
training and experience commensurate with the scope of proposed activities.

Training should include the following subjects:

radiation protection principles,

characteristics of ionizing radiation,

units of radiation dose and quantities,

radiation detection and measurement instrumentation,
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e biological hazards of exposure to radiation (appropriate to types and forms of byproduct
material to be used),

¢ NRC regulatory requirements and standards commensurate with the uses proposed by
the applicant,

¢ handling of radioactive materials in relation to fusion system activities (e.g., tritium
handling),

e security of radioactive materials, and
e responding to emergencies and incidents.
Experience should include the following areas:

e planning and conducting evaluations, surveys, and measurements similar to those that
the licensee’s radiation safety program requires,

o use of licensed materials similar in types, forms, and quantities to those proposed for
use under the license,

e security and control of licensed materials,
e storage, handling, disposal, and documentation of radioactive waste materials,

e monitoring inventory and accountability of materials possessed under the license,
maintaining records of receipts, transfers, and disposal of licensed materials,

o effluent and environmental monitoring, including tritium,

¢ planning, conducting, and documenting audits and other evaluations of the radiation
safety program,

e evaluation and documentation of radiation exposures,

e maintaining required records of the radiation safety program and providing required
reports, and

o other applicable duties and responsibilities, as described in Appendix D of this NUREG.

The amount of training and experience will depend on the type, form, quantity, and proposed
use of the licensed material requested. For instance, in addition to a college degree as noted
above, RSOs at fusion system facilities should have at least 40 hours of radiation safety training
specific to their job duties, as well as a year of experience with similar types, forms, quantities,
and uses of radioactive material before the individual is qualified to be an RSO. The RSO
designee should have obtained the above training in formal course(s) designed for RSOs,
presented by an academic institution, commercial radiation safety consulting company, or a
professional organization of radiation protection experts. In addition, the proposed RSO’s
experience should be sufficient to identify and control the anticipated radiation hazards. For
example, the RSO should have experience planning and conducting evaluations, surveys, and
measurements similar to those required by the licensee’s radiation safety program.
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Response from Applicant: Provide the following:
¢ the name of the proposed RSO and

¢ information demonstrating that the proposed RSO is qualified by training and
experience; information should include, as a minimum:

o formal training or education in radiation safety [topics covered, duration of training,
when training was received, identity and location of training provider (note: a course
outline may be provided)],

o experience using licensed materials (types, forms, quantities handled, activities
performed, duration of experience), and

o experience performing the duties of an RSO (activities, duration of experience, scope
of program).

Note: Applicants should provide information about the proposed RSO’s training and experience
with the licensed material and uses requested in the application. Do not include private,
personal information (e.g., home address, home telephone number, Social Security number,
date of birth, and radiation dose information). Applicants should not submit extraneous
information, such as unrelated lists of publications, research grants, committee and society
memberships, and personal private information. Submittal of unrelated material may delay the
review process.

8.7.2 Individuals Authorized to Handle Licensed Material
Regulations: 10 CFR 20.1101, 10 CFR 30.32(k), 10 CFR 30.33.

Criteria: Authorized users (AU) must have adequate training and experience with the types and
quantities of licensed material they propose to use.

Discussion: Applicants must name at least one individual who is qualified to handle the
requested materials (i.e., AU). An AU is an individual whose training and experience have been
reviewed and approved by the NRC, who is named on the license, and who uses or directly
supervises the use of licensed material. The AU’s primary responsibility is to ensure that
radioactive materials are used safely and according to regulatory requirements. The AU is also
responsible for ensuring that procedures and engineering controls are used to keep
occupational doses and doses to members of the public ALARA.

For fusion systems, an example of an AU would include individuals responsible for radiation
protection, tritium handling systems, or waste management.

AUs must have adequate and appropriate training and experience to provide reasonable
assurance that they will use licensed material safely. To demonstrate adequate training and
experience, an AU should have (i) a college degree at the bachelor’s level or equivalent training
and experience in physical, chemical, biological sciences, or engineering; and (ii) training and
experience commensurate with the scope of proposed activities. Training should include the
following subjects:

o radiation protection principles,
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e characteristics of ionizing radiation,
e units of radiation dose and quantities,
e radiation detection instrumentation,

e biological hazards of exposure to radiation (appropriate to the types and forms of
byproduct material to be used),

¢ handling and using of radioactive materials relevant to the fusion system being licensed,
e material control and security, and
e response to emergencies or accidents.

The amount of training and experience needed will depend upon the type, form, quantity, and
proposed use of the licensed material requested, but it should cover the subjects stated.

In general, AUs should demonstrate training and experience with the type and quantity of
material they propose to handle. For example, an individual trained and experienced only with
sealed radioactive sources might not be qualified to use or supervise the use of unsealed
licensed material. In addition, someone using only trace quantities of a radioactive material may
not understand the risks of working with quantities of radionuclides orders of magnitude larger.

Response from Applicant: Applicants should provide the following:

o the name of each proposed AU with the types and quantities of licensed material to be
used and

¢ information demonstrating that each proposed AU is qualified by training and experience
to use the requested licensed materials; information should include, as a minimum:

o formal training or education in radiation safety [topics covered; duration of training;
when training was received; identity and location of training provider (note: a course
outline may be provided)] and

o experience using licensed materials (types; forms; quantities handled; activities
performed; duration of experience).

AND
The applicant should provide the following statement: “We will train authorized users on facility-

specific operating, maintenance, and emergency procedures commensurate with their assigned
duties.”

Note: Applicants should not submit extraneous information, such as unrelated lists of

publications, research grants, committee, and society memberships, etc. Submittal of unrelated
material serves only to slow the review process.
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8.8 Item 8: Training for Individuals Working in or Frequenting Restricted
Areas

Requlations: 10 CFR 19.12, 10 CFR 30.32(k), 10 CFR 30.33.

Criteria: Individuals whose assigned duties involve exposure to radiation or radioactive material
(from both licensed and unlicensed sources) and in the course of their employment are likely to
receive in a year an occupational dose of radiation greater than 1 millisievert (mSv) [100 mrem],
must receive instruction commensurate with their duties and responsibilities, as required by 10
CFR 19.12, “Instructions to Workers.”

Discussion: Before beginning work with or in the vicinity of licensed material, all individuals
who are likely to receive an occupational dose in excess of 1 millisievert (mSv) [100 millirem
(mrem)] in a year must receive radiation safety training commensurate with their assigned
duties and specific to the licensee’s radiation safety program. Each individual should also
receive periodic refresher training at no more than 12-month intervals.

Licensees should not assume that safety instruction has been adequately covered by prior
employment or academic training. Site-specific training should be provided for all individuals.
Particular attention should be given to persons performing work with radioactive materials that
may require special procedures, such as hot cell work, waste processing, and animal handling.

Ancillary personnel (e.g., clerical, housekeeping, security) whose duties may require them to
work in the vicinity of radioactive material (whether escorted or not) need to be informed about
radiation hazards and the appropriate precautions. The licensee should assess each individual’s
involvement with licensed material and cover each applicable subject appropriately.

Training may be in the form of lecture, demonstrations, recorded media, or self-study, and
should emphasize practical subjects important to the safe use and possession of licensed
material. The guidance in Appendix E of this NUREG may be used to develop a training
program. The program should consider both the topics pertinent for each group of workers and
the method and frequency of training. The licensee should determine whether the training
succeeded in conveying the desired information and adjust the training program as necessary.
This assessment may be performed by a written/oral test with pass/fail criteria or observation of
the individual in the performance of assigned duties. Remedial training for missed test questions
or other areas of apparent weakness should be conducted or additional formal training planned
to cover deficient areas.

The person conducting the training should be a qualified individual (e.g., a person who meets
the qualifications for RSO or AU on the license and is familiar with the licensee’s program).

Response from Applicant: Submit a description of the radiation safety training program,
including topics covered, groups of workers, assessment of training, qualifications of instructors,
and the method and frequency of training.

AND
The applicant should provide the following statement: “We will train individuals working in or

frequenting restricted areas on operating, maintenance, and emergency procedures
commensurate with their assigned duties.”
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8.9 Item 9: Facilities and Equipment

Regulations: 10 CFR 2.390, 10 CFR 20.1101(b), 10 CFR 20.1301, 10 CFR 20.1406, 10 CFR
20.1601, 10 CFR 20.1602, 10 CFR 30.33(a)(2), 10 CFR 30.32(k), 10 CFR 30.35(g), 10 CFR
30.36.

Criteria: Facilities and equipment must be adequate to protect health and minimize danger to
life or property. Under 10 CFR 20.1101(b) and 10 CFR 20.1406, the licensee must keep
exposures to workers and the public ALARA and minimize the release of residual radioactivity.

Discussion: Applicants must demonstrate that, together with any proposed administrative
measures, their facilities and equipment provide sufficient engineered controls and barriers to
protect the health and safety of the public and their employees, keep exposures to radiation and
radioactive materials ALARA, and minimize the danger to life and property from the uses of the
types and quantities of radioactive materials to be used.

8.9.1 General Description of Facility and Site

Discussion: The NRC'’s safety and environmental review of an application may identify areas
where facility or operational changes are needed to comply with NRC requirements. For this
reason, applicants may delay completing facilities and acquiring equipment until after the
license is issued. In all cases, the applicant may not possess or use licensed material until after
the facilities are completed in accordance with the license, equipment is procured, and a pre-
licensing assessment has been performed by the NRC. Additional information on construction
activities and environmental reviews can be found in Appendix C of this NUREG.

Under 10 CFR 30.35(qg), licensees must keep records of information important to the
decommissioning of a facility in an identified location until the site is released for unrestricted
use. Applicants are reminded that records important to decommissioning include:

e as-built drawings and modifications of structures and equipment in restricted areas,

e as-built drawings and modifications of locations of possible inaccessible contamination,
such as buried pipes or transfer lines that may be subject to contamination, and

e records of spills and unusual occurrences that may result in contamination of the facility
or site.

Licensees must provide information showing that facilities meet NRC decommissioning
requirements before termination of the license and release of the site under 10 CFR 30.36(k).
Therefore, careful facility design is important to prevent contamination, facilitate
decontamination, and reduce the costs of decommissioning. For further information, see Section
8.5.2, “Financial Assurance and Recordkeeping for Decommissioning,” of this NUREG.

Applicants should consider seismic impacts in the design of their fusion system facility. If the
fusion system will not be built in seismic areas (as defined below), it is acceptable that shielding
meet generally accepted building code requirements for reinforced concrete with walls, wall
penetrations, and entranceways designed to meet the radiation shielding requirements. If built in
seismic areas, the applicant must design the concrete radiation shields and foundations for
system components to retain their integrity in the event of an earthquake by designing to the
seismic requirements of an appropriate source, such as American Concrete Institute (ACI)
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Standard ACI 318-95, “Building Code Requirements for Reinforced Concrete,” Chapter 21,
“Special Provisions for Seismic Design,” or local building codes, if current. For steel
components, they should also be designed to the requirements of an appropriate source, such
as the American National Standards Institute/American Institute of Steel Construction
(ANSI/AISC) Publication 341-10, “Seismic Provisions for Structural Steel Buildings,” or local
building codes, if current. The licensee must monitor the construction of the shielding to verify
that its construction meets design specifications and generally accepted building code
requirements for reinforced concrete.

Note: “Seismic area” means any area where the probability of a horizontal acceleration in rock
of more than 0.3 times the acceleration of gravity in 250 years is greater than 10 percent, as
designated by the U.S. Geological Survey.

For additional guidance regarding facilities and equipment, refer to Appendix F of this NUREG,
“Facilities and Equipment Considerations.”

Note: For further information on facility design, see Chapter 4 of NCRP Report No. 127,
“Operational Radiation Safety Program.”

Radiation monitors should be deployed for the monitoring of ionizing radiation at the fusion
facility. Systems should monitor for tritium, neutron radiation, and radiation from activated
shield/building materials. The number of radiation monitors should be sufficient to demonstrate
the protection of public health and safety. Placement of these monitors should include locations
frequented by radiation workers.

Depending on the fusion fuel and design used, tritium will be produced as a byproduct from the
fusion reaction, either directly or indirectly through the capture of a neutron by lithum-6. A
system to handle byproduct tritium will be required for facilities producing tritium from fusion.
Such systems will extract tritium without releasing it to the environment through unmonitored
pathways. Tritium handling systems and storage must have a tritium air monitor(s) in place to
monitor for leakage. Inline tritium monitoring of atmospheric stacks is required, and samples
should be tested regularly to demonstrate compliance with 10 CFR 20, Appendix B limits.

Note: The licensee should identify, mark, and protect sensitive information against unauthorized
disclosure to the public. Mark drawings and diagrams that provide the exact location of
materials or depict the specific location of safety or security equipment as “Security-Related
Information—Withhold Under 10 CFR 2.390.” See generic Figure 8-3 below.
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SECURITY-RELATED INFORMATION—WITHHOLD UNDER 10 CFR 2.390*
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Figure 8-3. Facility Diagram for a Fusion System

Response from Applicant: Describe the facilities and equipment to be made available at each
location where radioactive material will be produced, possessed, or used (see Appendix F of

this NUREG for topics to consider). Also include the following:

e Location(s) of fusion system and components that will either contain, 