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SUMMARY: The U.S. Nuclear Regulatory Commission (NRC) is amending its
regulations to include new alternative emergency preparedness requirements for small
modular reactors and other new technologies. This final rule acknowledges
technological advancements and other differences from large light-water reactors that
are inherent in small modular reactors and other new technologies. The NRC is
concurrently issuing Regulatory Guide 1.242, “Performance-Based Emergency
Preparedness for Small Modular Reactors, Non-Light-Water Reactors, and Non-Power

Production or Utilization Facilities.”

DATES: This final rule is effective on [INSERT DATE 30 DAYS AFTER DATE OF

PUBLICATION IN THE FEDERAL REGISTER].



ADDRESSES: Please refer to Docket ID NRC-2015-0225 when contacting the NRC
about the availability of information for this action. You may obtain publicly-available
information related to this action by any of the following methods:

o Federal Rulemaking Website: Go to https://www.regulations.gov and

search for Docket ID NRC-2015-0225. Address questions about NRC dockets to Dawn

Forder; telephone: 301-415-3407; email: Dawn.Forder@nrc.gov. For technical

questions, contact the individuals listed in the FOR FURTHER INFORMATION
CONTACT section of this document.

e NRC’s Agencywide Documents Access and Management System
(ADAMS): You may obtain publicly-available documents online in the ADAMS Public

Documents collection at https://www.nrc.gov/reading-rm/adams.html. To begin the

search, select “Begin Web-based ADAMS Search.” For problems with ADAMS, please
contact the NRC’s Public Document Room (PDR) reference staff at 1-800-397-4209, at

301-415-4737, or by email to pdr.resource@nrc.gov. For the convenience of the reader,

instructions about obtaining materials referenced in this document are provided in the
“Availability of Documents” section.

¢ NRC’s PDR: You may examine and purchase copies of public documents,
by appointment, at the NRC’s Public Document Room (PDR), Room P1 B35, One White
Flint North, 11555 Rockville Pike, Rockville, Maryland 20852. To make an appointment

to visit the PDR, please send an email to PDR.Resource@nrc.gov or call 1-800-397-4209

or 301-415-4737, between 8:00 a.m. and 4:00 p.m. (ET), Monday through Friday, except

Federal holidays.

FOR FURTHER INFORMATION CONTACT: Soly Soto Lugo, Office of Nuclear Material
Safety and Safeguards, telephone: 301-415-7528, email: Soly.SotoLugo@nrc.gov and
Eric Schrader, Office of Nuclear Security and Incident Response, telephone: 301-287-
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3789, email: Eric.Schrader@nrc.gov. Both are staff of the U.S. Nuclear Regulatory

Commission, Washington, DC 20555-0001.

SUPPLEMENTARY INFORMATION:

EXECUTIVE SUMMARY:

A. Need for the Regulatory Action

Certain existing requirements and guidance are focused on large light-water
reactors (LWRs) and currently operating non-power reactors (also referred to as
research and test reactors), as defined in part 50 of title 10 of the Code of Federal
Regulations (10 CFR), “Domestic Licensing of Production and Utilization Facilities.”
Through this final rule, the NRC is amending its regulations to create an alternative
emergency preparedness (EP) framework for small modular reactors (SMRs) and other
new technologies (ONTs). These new alternative EP requirements and implementing
guidance in Regulatory Guide 1.242 adopt a performance-based, technology-inclusive,
risk-informed, and consequence-oriented approach. The new alternative EP
requirements 1) continue to provide reasonable assurance that adequate protective
measures can and will be implemented by an SMR or ONT licensee; 2) promote
regulatory stability, predictability, and clarity; 3) reduce the need for requests for
exemptions from EP requirements; 4) recognize advances in design and technological
advancements embedded in design features; 5) credit safety enhancements in
evolutionary and passive systems; and 6) credit the potential benefits of smaller sized
reactors and non-LWRs associated with postulated accidents, including slower transient
response times, and relatively small and slow release of fission products. This final rule
and guidance could affect existing SMR and non-LWR applicants and licensees as well
as SMRs, non-LWRs, and non-power production or utilization facilities that would be
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licensed after the effective date of this final rule. Those applicants and licensees have
the option to develop a performance-based EP program as an alternative to using the
existing, deterministic EP requirements in 10 CFR part 50. This final rule does not
include within its scope emergency planning, preparation, or response for large LWRs,
fuel cycle facilities," or currently operating non-power reactors. For the purposes of this
final rule, large LWRs are reactors that are licensed to produce greater than 1,000

megawatts thermal power.

B. Major Provisions

Major provisions of this final rule and guidance include the addition of:

e A new alternative performance-based EP framework, including requirements
for demonstrating effective response in drills and exercises for emergency and accident
conditions;

e Arequirement for a hazard analysis of any facility contiguous to or near an
SMR or ONT, that considers any hazard that would adversely impact the implementation
of emergency plans developed under this framework;

e A scalable approach for determining the size of the plume exposure pathway
emergency planning zone; and

e Arequirement to describe ingestion response planning in the emergency
plan, including the offsite capabilities and resources available to prevent contaminated

food and water from entering the ingestion pathway.

C. Costs and Benefits

' Emergency planning requirements for facilities licensed under 10 CFR part 70, “Domestic Licensing of
Special Nuclear Material,” are set forth in § 70.22(i).



The NRC prepared a final regulatory analysis of the expected quantitative
costs and benefits of this final rule and associated guidance as well as the qualitative
factors considered in the NRC’s rulemaking decision. The conclusion from the analysis
is that this final rule and associated guidance result in net averted costs to the industry
and the NRC ranging from $7.98 million using a 7-percent discount rate to $14.9 million
using a 3-percent discount rate.

The regulatory analysis considered qualitative aspects, such as greater
regulatory stability, predictability, and clarity to the licensing process. These benefits
result from applicants and licensees not needing to use the exemption process to
establish EP criteria commensurate with design- and site-specific considerations.
Another qualitative consideration is promoting a performance-based regulatory
framework that specifies requirements to be met and provides flexibility to an applicant
or licensee regarding the information or approach needed to satisfy those requirements.

For more information, the final regulatory analysis is available as indicated in the

“Availability of Documents” section of this document.
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L. Background

In December 2016, the NRC developed and published “NRC Vision and
Strategy: Safely Achieving Effective and Efficient Non-Light Water Reactor Mission
Readiness,” with a goal to further develop the NRC’s non-light-water reactor (non-LWR)
regulatory, technical, and policy infrastructure to be ready to review potential licensing
applications for non-LWR technologies. This final rule contributes to the NRC'’s efforts to
optimize non-LWR regulatory readiness. In particular, the NRC’s objective for this final
rule is to create alternative emergency preparedness (EP) requirements that: 1)
continue to provide reasonable assurance that adequate protective measures can and
will be implemented by a small modular reactor (SMR) or other new technology (ONT)
licensee; 2) promote regulatory stability, predictability, and clarity; 3) reduce the need for
requests for exemptions from EP requirements; 4) recognize advances in design and
technology advancements embedded in design features; 5) credit safety enhancements
in evolutionary and passive systems; and 6) credit the potential benefits of smaller sized
reactors and non-LWRs associated with postulated accidents, including slower transient
response times, and relatively small and slow release of fission products.

Within the “Supplementary Information” section of this document, the NRC uses
the term “ONTs” to refer to new technologies, such as non-LWRs and medical
radioisotope facilities licensed under part 50 of title 10 of the Code of Federal
Regulations (10 CFR). Further, within this document, the NRC uses the term “existing”
or “current” in the context of the NRC’s regulations to mean the requirements in § 50.47,
“‘Emergency plans,” and appendix E to 10 CFR part 50, “Emergency Planning and
Preparedness for Production and Utilization Facilities,” before [INSERT DATE 30 DAYS
AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER] and, when referring
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to applicants or licensees for an SMR or ONT facility, to mean applicants or licensees for
an SMR or ONT facility as of [INSERT DATE 30 DAYS AFTER DATE OF
PUBLICATION IN THE FEDERAL REGISTER].

This final rule also defines “non-power production or utilization facility” (NPUF) to
clarify the applicability of the performance-based EP framework. The definition includes
production or utilization facilities, licensed under § 50.21(a), § 50.21(c), or § 50.22, as
applicable, that are not nuclear power reactors or production facilities as defined under
paragraphs (1) and (2) of the definition of Production facility in § 50.2. In the context of
this final rule, medical radioisotope facilities licensed under 10 CFR part 50 are included
within this definition of NPUF. The term “non-power production or utilization facility” is
used in this final rule to distinguish between those medical radioisotope facilities licensed
as production or utilization facilities under 10 CFR part 50 and other facilities to be used
for the production of medical radioisotopes licensed under the regulations in 10 CFR
parts 30, “Rules of General Applicability to Domestic Licensing of Byproduct
Material,” 40, “Domestic Licensing of Source Material,” and 70, “Domestic Licensing of
Special Nuclear Material.” Those facilities licensed under 10 CFR parts 30, 40, or 70 are
subject to existing emergency planning requirements in those parts. Relevant 10 CFR
part 70 fuel facility emergency planning considerations (e.g., inadvertent criticality
accidents and hazardous chemical exposures) applicable to 10 CFR part 50 production
facilities have been incorporated into this final rule and associated guidance. As such,
the scope of this final rule is limited to those ONT facilities (e.g., non-LWRs licensed as
power reactors, new non-power reactors, and medical radioisotope facilities) for which
the NRC expects to receive license applications under 10 CFR parts 50 or 52, “Licenses,
Certifications, and Approvals for Nuclear Power Plants.” Those NPUFs that are not

considered ONTs (i.e., currently operating non-power reactors) are not within the scope



of this final rule. Currently operating non-power reactors continue to implement existing

emergency planning requirements and guidance.

A. Existing Emergency Preparedness Framework for Nuclear Power Reactors

Appendix E to 10 CFR part 50 identifies the specific items currently required to
be included in emergency plans. Additionally, § 50.47 provides EP requirements for
nuclear power reactors, including planning standards for onsite and offsite emergency
response plans. Other relevant regulations include paragraphs (q), (s), and (t) of
§ 50.54, “Conditions of licenses.”

For large LWRs, the most notable guidance documents for the development and
maintenance of emergency plans are: NUREG-0654/FEMA-REP-1, Revision 1, “Criteria
for Preparation and Evaluation of Radiological Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants,” dated November 1980, which
provides guidance and evaluation criteria for the development and evaluation of
operating power reactors’ and offsite response organizations’ (OROs) radiological
emergency response plans; NUREG-0654/FEMA-REP-1, Revision 2, “Criteria for
Preparation and Evaluation of Radiological Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants,” dated December 2019, which
reflects changes to NRC regulations, guidance, and policies, as well as advances in
technology and best practices that occurred since issuance of the 1980 version;
Regulatory Guide (RG) 1.219, Revision 1, “Guidance on Making Changes to Emergency
Plans for Nuclear Power Reactors,” dated July 2016, which provides guidance for
operating power reactor licensees implementing requirements in § 50.54(q) for
evaluating and making changes to emergency plans; NUREG-0800, “Standard Review
Plan for the Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition,”
Section 13.3, “Emergency Planning,” dated March 2007, which provides the criteria that
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the NRC uses in reviewing applicants’ emergency plans as described in the applications
safety analysis reports; and NUREG-0800, Section 14.3.10, “Emergency Planning -
Inspections, Tests, Analyses, and Acceptance Criteria,” dated March 2007, which
provides the criteria that the NRC uses in reviewing 10 CFR part 52 applicants’
proposed inspections, tests, and analyses applicable to emergency planning that the
licensee performs, and the associated acceptance criteria. This regulatory framework
has defined the EP programs for the current operating fleet of power reactors for several
decades. These standards have been effectively used in practice and provided a basis
to draw from in developing this EP regulatory framework for SMRs and ONTSs.

Currently, applicants for SMR LWR licenses can use the guidance used by large
LWRs described in the preceding paragraph. Applicants for non-LWR licenses can use
NUREG-0654/FEMA-REP-1, Revision 1 or 2; RG 1.219, Revision 1; and RG 1.233,
Revision 0, “Guidance for a Technology-Inclusive, Risk-Informed, and Performance-
Based Methodology to Inform the Licensing Basis and Content of Applications for
Licenses, Certifications, and Approvals for Non-Light-Water Reactors,” which provides
guidance on the selection of licensing-basis events; classification and special treatments

of structures, systems, and components; and assessment of defense in depth.

B. Existing Emergency Preparedness Framework for Non-power Production or
Utilization Facilities

The EP requirements applicable to a particular applicant or licensee can vary
depending on the type of facility. In the August 19, 1980, final rule, “Emergency
Planning” (45 FR 55402) (referred to herein as the “1980 Final Rule”), the NRC
established in appendix E to 10 CFR part 50 emergency planning requirements for
research and test reactors (RTRs) that reflected the lower potential radiological hazards
associated with these facilities. The RTRs and other NPUFs must meet the emergency
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planning requirements of §§ 50.34(a)(10), 50.34(b)(6)(v), and 50.54(q) and appendix E
to 10 CFR part 50. The requirements of § 50.47 do not apply to RTRs and other
NPUFs. Additionally, in section |.3. of appendix E to 10 CFR part 50, the NRC
differentiates between emergency planning requirements for nuclear power reactors and
those for other facilities, stating that the size of emergency planning zones (EPZs) and
the degree to which compliance with sections | through V of appendix E to 10 CFR part
50 is necessary are determined on a case-by-case basis for facilities other than power
reactors.

Further, footnote 2 of appendix E to 10 CFR part 50 provides that RG 2.6,
“Emergency Planning for Research and Test Reactors,” is used as guidance for the
acceptability of RTR emergency response plans. Regulatory Guide 2.6 was initially
issued in January 1979 and most recently updated to Revision 2, “Emergency Planning
for Research and Test Reactors and Other Non-power Production and Utilization
Facilities,” in September 2017. Consistent with the radiological risks associated with
operating power levels between 5 watts thermal and 20 megawatts thermal (MWt) for
currently operating RTRs, RG 2.6, Revision 2 endorses the use of the emergency
planning guidance based on source term and power level contained in American
National Standards Institute (ANSI) and American Nuclear Society (ANS) standard
ANSI/ANS-15.16-2015, “Emergency Planning for Research Reactors.” Similarly, RG
2.6, Revision 2 endorses the use of ANSI/ANS-15.16-2015 for other NPUFs. The
ANSI/ANS-15.16, originally developed in 1982, and updated in 2008 and 2015, provides
specific criteria and guidance for RTRs to comply with the applicable requirements set
forth in §§ 50.34, “Contents of applications; technical information,” and 50.54, and
appendix E to 10 CFR part 50.

In October 1983, the NRC issued NUREG-0849, “Standard Review Plan for the
Review and Evaluation of Emergency Plans for Research and Test Reactors.”
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Consistent with ANSI/ANS-15.16, NUREG-0849 provides areas of review, planning
standards, and evaluation items for the NRC to evaluate compliance with the applicable
emergency planning requirements, previously described. Notably, the guidance
contained in both ANSI/ANI-15.16 and NUREG-0849 addresses EPZs for RTRs ranging
from the operations boundary? to 800 meters from the operations boundary for facilities
up to 50 MWt. Both guidance documents state that the EPZs for facilities operating
above 50 MWt are to be considered on a case-by-case basis. Section 12.7, “Emergency
Planning,” of the non-power reactor standard review plan, NUREG-1537, Parts 1 and 2,
“Guidelines for Preparing and Reviewing Applications for the Licensing of Non-power
Reactors” and the Interim Staff Guidance augmenting NUREG-1537, Parts 1 and 2, for
the licensing of radioisotope production facilities and aqueous homogeneous reactors
provide additional emergency planning considerations for NPUFs. For example, this
additional guidance includes relevant radioisotope production facility emergency
planning considerations (e.g., hazardous chemicals) contained in the Interim Staff
Guidance augmenting NUREG-1537 based on NUREG-1520, Revision 1, “Standard
Review Plan for the Review of a License Application for a Fuel Cycle Facility.”

These criteria and guidance provide a basis for NPUF applicants and licensees
to develop acceptable emergency response plans for their facilities. This existing
regulatory framework for EP at NPUFs provides the planning necessary to reflect the
lower potential radiological hazards associated with the operation of these facilities
compared to large LWRs. These EP standards provide additional information for
developing the consequence-oriented approach to establishing EPZs and the planning

commensurate with the radiological risk for SMRs and ONTSs.

2 As defined in ANSI/ANS-15.16-2015, “operations boundary” refers to the area within the site boundary
such as the reactor building (or the nearest physical personnel barrier in cases where the reactor building is
not a principal physical personnel barrier) where the reactor chief administrator has direct authority over all
activities.
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C. Evolution of the Emergency Preparedness Regulatory Framework for Small Modular
Reactors and Other New Technologies

The use and regulation of small reactors and other advanced reactor designs
have been active topics of discussion between the NRC and the nuclear reactor industry
for more than 30 years. The NRC has worked with stakeholders to develop an initial
framework for the implementation of performance-based EP regulations and licensing of
non-LWR designs, culminating in the current EP rulemaking activities. This section
describes the history of small and advanced reactor designs that led to this final rule.

1. Emerging Interest in Advanced Nuclear Reactor Technology

Concurrent with large LWR deployment and design evolution, the United States
and other countries have developed and promoted several different reactor designs that
are either light-water SMRs with passive safety features or reactors that do not use light-
water as a coolant. This latter category is commonly referred to as non-LWR
technology. Advanced designs using non-LWR technology include liquid-metal-cooled
reactors, gas-cooled reactors, and molten-salt-cooled reactors. These advanced
designs could have a rated thermal power ranging from low to very high and may apply
modular construction concepts.

As advanced reactor technology evolved in the 1980s and early 1990s, the NRC
considered the prospect of a regulatory regime for these emerging technologies. On
July 8, 1986, the Commission issued a policy statement, “Regulation of Advanced
Nuclear Power Plants, Statement of Policy” (51 FR 24643), outlining the Commission’s
early thoughts on the regulation of advanced reactor designs. In the policy statement,
the Commission provided a high-level framework for the review and consideration of
advanced reactor designs. Following issuance of the policy statement, the NRC
published NUREG-1226, “Development and Utilization of the NRC Policy Statement on
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the Regulation of Advanced Nuclear Power Plants” in June 1988 to provide guidance on
implementing and utilizing the policy statement. With the issuance of this initial guidance
came questions concerning EP requirements for such designs.

In response, the NRC staff proposed in SECY-93-092, “Issues Pertaining to the
Advanced Reactor (PRISM, MHTGR, and PIUS) and CANDU 3 Designs and Their
Relationship to Current Regulatory Requirements,” dated April 8, 1993, that no change
to existing EP regulations for advanced reactors was then needed. The NRC staff noted
that regulatory direction would be given at or before the start of the design certification
phase of advanced reactors so that design implications for EP could be addressed in the
licensing process.

The Commission agreed and stated in the Staff Requirements Memorandum
(SRM) for SECY-93-092, dated July 30, 1993, that it was premature to reach a
conclusion on EP for advanced reactors and that existing regulatory requirements
should be used for ongoing review processes. However, the Commission directed that:

[T]he staff should remain open to suggestions to simplify the emergency

planning requirements for reactors that are designed with greater safety

margins. To that end, the staff should submit to the Commission

recommendations for proposed technical criteria and methods to use to

justify simplification of existing emergency planning requirements.

In response to the Commission’s direction, the NRC performed an evaluation to
develop technical criteria and methods for EP for evolutionary and advanced reactor
designs. The evaluation focused on evolutionary and passive advanced LWR designs
due to the availability of design and risk assessment data and because applicants were

pursuing certification of these designs. In SECY-97-020, “Results of Evaluation of

Emergency Planning for Evolutionary and Advanced Reactors,” dated January 27, 1997,

3 “PRISM,” “MHTGR,” “PIUS,” and “CANDU” are abbreviations for Power Reactor Innovative Small Module,
Modular High-Temperature Gas-Cooled Reactor, Process Inherent Ultimate Safety, and CANadian
Deuterium-Uranium, respectively.
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the staff determined that the rationale upon which EP for current reactor designs is
based, that is, potential consequences from a spectrum of accidents, is appropriate for
use as the basis for EP for evolutionary and passive advanced LWR designs and is
consistent with the Commission's defense-in-depth safety philosophy.

In the early 2000s, performance-based EP became an important component of
LWR licensing and relicensing discussions. As part of an EP exemption request review,
in SECY-04-0236, “Southern Nuclear Operating Company’s Proposal to Establish a
Common Emergency Operating Facility at its Corporate Headquarters,” dated December
23, 2004, the staff noted the following:

[A]s part of the top-down review of Emergency Preparedness, the staff

has identified 10 CFR 50 Appendix E section E.8 and 10 CFR 50.47(b)(3)

as opportunities to enhance the emergency preparedness regulatory

structure. The staff will propose rulemaking to remove “near-site” from

the regulations, as a more performance-based requirement is

appropriate....

The Commission agreed, highlighting the potential value of performance-based
EP for LWRs in the SRM for SECY-04-0236, dated February 23, 2005, as follows:

The staff should consider revising 10 CFR Part 50 to make the

requirements for EOFs [emergency operations facilities] more

performance-based to allow other multi-plant licensees to consolidate

their EOFs, if those licensees can demonstrate their emergency response

strategies will adequately cope with an emergency at any of the

associated plants.

In this decision, the Commission allowed for the development of a performance-based
EP requirement.

In SECY-06-0200, “Results of the Review of Emergency Preparedness
Regulations and Guidance,” dated September 20, 2006, the staff sought Commission
approval to explore the feasibility of a voluntary, performance-based EP regulatory
regimen. Specifically, the staff stated:

[A]s the EP program has matured and industry performance has

improved, the staff recognized the benefits of a performance-based
regulatory structure. Thus, the staff is proposing a new voluntary
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performance-based regulatory regimen. The staff has conceptualized the
basis for a voluntary performance-based EP regulatory regimen.... This
regimen could be adopted in lieu of the existing EP regulations contained
in 10 CFR Part 50. The current regimen tends to emphasize compliance
with, and control over, emergency plans and facilities. The performance-
based regimen would focus licensee efforts on actual performance
competencies, rather than control of emergency plans and procedures.
Regulatory oversight would focus on licensee performance, instead of
licensee processes and procedures. Creating a performance-based EP
regulatory regimen could achieve a higher level of preparedness, as the
regimen would focus on results and abilities rather than on means. The
performance-based regimen would provide the NRC with enhanced
oversight of the actual competencies important to protection of public
health and safety while allowing licensees increased flexibility.

In SECY-06-0200, the staff also outlined several high-level performance-based
concepts for large LWRs related to performance goals, staffing, and performance
indicators (Pls). In the SRM for SECY-06-0200, dated January 8, 2007, the Commission
approved several staff recommendations, including the staff’s request to begin activities
to explore a voluntary performance-based EP regulatory concept.

During the early development of a performance-based EP regulatory concept,
the NRC published a “Policy Statement on the Regulation of Advanced Reactors,” dated
October 14, 2008 (73 FR 60612). The policy statement expressed the Commission’s
expectation that advanced reactor designers would ensure that security and emergency
response are considered alongside safety during the early stages of plant design.

By 2014, the NRC had finalized its study and review of the potential to enhance
the oversight of performance-based nuclear power plant EP programs as directed in the
SRM for SECY-06-0200. In SECY-14-0038, “Performance-Based Framework for
Nuclear Power Plant Emergency Preparedness Oversight,” dated April 4, 2014, the staff
stated:

A systematic review and revision of EP requirements to employ a more

performance-based oversight regimen (regulation, inspection, and

enforcement) has the potential to enhance many aspects of emergency

response and oversight. A performance-based oversight regimen could
simplify EP regulations and focus inspection more fully on response-
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related performance rather than the current focus on plan maintenance
and compliance.

Although the staff asserted that the performance-based framework would simplify
EP regulations and focus inspections more on response-related performance, the staff
recommended that the existing framework continue to be used with operating plants
because changing the EP approach for those plants would require significant resources
and could introduce regulatory uncertainty. Additionally, the staff recognized that
existing EP programs provided reasonable assurance of adequate protection of public
health and safety and therefore recommended maintaining the current EP regimen.

In the SRM to SECY-14-0038, dated September 16, 2014, the Commission
directed that:

The staff should be vigilant in continuing to assess the NRC’s emergency

preparedness program and should not rule out the possibility of moving to

a performance-based framework in the future. The Commission notes

the potential benefit of a performance-based emergency preparedness

regimen for small modular reactors, and the staff should return to the

Commission if it finds that conditions warrant rulemaking.

2. Approach to Emergency Preparedness for Small Modular Reactors and Other
New Technologies

In the late 2000s, the discussion of modernizing EP and developing alternative
performance-based requirements for LWRs merged with the NRC’s ongoing discussions
of advanced reactor designs. By this time, several advanced reactor designs were
under discussion in the U.S., including the U.S. Department of Energy’s (DOE’s) Next
Generation Nuclear Plant and SMR programs, and by private sector companies seeking
to introduce an alternative to large LWRs. By 2010, the NRC began considering the
possibility of developing a performance-based approach to EP for SMRs and ONTs. In
SECY-10-0034, “Potential Policy, Licensing, and Key Technical Issues for Small
Modular Nuclear Reactor Designs,” issued on March 28, 2010, the staff identified EP as

a key technical issue for the licensing of SMRs and other advanced reactor designs.
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The enclosure to the SECY stated that resolution of offsite EP requirements would be of
interest to the Federal Emergency Management Agency (FEMA) and the public, as well
as to applicants trying to support their business case at the design certification stage.

Contemporaneous with the issuance of SECY-10-0034, the NRC held a series of
public meetings with other Federal agencies, industry leaders, and key stakeholders to
discuss potential policy, licensing, and technical issues associated with advanced
reactor designs. Summaries of the October 8-9, 2009, and July 28, 2010, meetings are
available in ADAMS, as provided in the “Availability of Documents” section of this
document. Discussions included the proposed framework of potential EP requirements.
Emergency preparedness was a significant policy issue for SMR designers because
SMR designs may have reduced accident consequences offsite per reactor module,
potentially forming the basis for smaller EPZs relative to large LWRs.

The staff discussed the public’s input from those meetings in SECY-11-0152,
“‘Development of an Emergency Planning and Preparedness Framework for Small
Modular Reactors” on October 28, 2011. The paper informed the Commission of the
staff's proposed actions to develop an emergency planning and preparedness
framework for SMR facilities. In the document, the staff stated its intent to develop a
technology-neutral (now technology-inclusive), dose-based, consequence-oriented EP
framework for SMR sites that would take into account the various designs, modularity,
and co-location of these facilities with other NRC-licensed facilities and industrial
facilities not licensed by the NRC, as well as the size of the EPZs. The staff also stated
that “[t]he staff will work with stakeholders to develop general guidance on calculating
the offsite dose, and is anticipating that the industry will develop and implement the
detailed calculation method for review and approval by the staff.”

In response to SECY-11-0152, the Nuclear Energy Institute (NEI) prepared a
white paper to provide perspective to the NRC and SMR developers in establishing
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EPZs for SMRs. In the “White Paper on Proposed Methodology and Criteria for
Establishing the Technical Basis for Small Modular Reactor Emergency Planning Zone,”
submitted in December 2013, NEI noted the NRC expectation in SECY-11-0152 that
SMR license applicants will provide a well-justified technical basis for NRC’s review and
consideration. The 2013 White Paper was designed to “discuss a generic methodology
and criteria that can be adopted and used by the SMR developers and plant operating
license applicants for establishing the design-specific and site-specific technical basis for
SMR-appropriate EPZs.” In the paper, NEI stated that the intent of the paper was to
“serve as a vehicle to support the continuing dialogue with the staff that should result in
a mutually agreeable methodology and criteria, and thus provide the SMR developers
and applicants sufficient guidance as they proceed to develop their design-specific and
site-specific technical basis.” As stated in the paper, NEI's approach was rooted in the
following:

(1) the expectation of enhanced safety inherent in the design of SMRs

(e.g., increased safety margin, reduced risk, smaller and slower fission

product accident release, and reduced potential for dose consequences

to population in the vicinity of the plant); (2) the applicable SECY-11-0152

concepts including utilization of existing emergency preparedness

regulatory framework and dose savings criteria of NUREG-0396; and (3)

the significant body of risk information available to inform the technical

basis for SMR-appropriate EPZ, including severe accident information

developed since NUREG-0396 was published in 1978, and information

from the design-specific and plant-specific probabilistic risk assessments

(PRAs) which will support SMR design and licensing.

The NEI 2013 White Paper addressed only SMRs with light-water-cooled and
moderated designs and the plume exposure pathway EPZ. It did not address other
designs or the ingestion pathway EPZ (IPZ). The NRC reviewed the White Paper and
discussed the development of the regulatory framework with NEI and stakeholders;
however, the NRC did not endorse the paper.

In the enclosure to SECY-10-0034, the staff stated, “Should it be necessary, the

staff will propose changes to existing regulatory requirements and guidance or develop
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new guidance concerning reduction of offsite emergency preparedness for SMRs in a
timeframe consistent with the licensing schedule.” In 2015, the NRC determined that
SMR EP issues were a key concern for potential SMR and ONT applicants, and that
addressing those issues would enhance regulatory predictability for both applicants and
the NRC. In May 2015, the staff sought Commission approval to initiate rulemaking to
revise the EP regulations and guidance for SMRs and ONTs. In SECY-15-0077,
“Options for Emergency Preparedness for Small Modular Reactors and Other New
Technologies,” dated May 29, 2015, the staff proposed a consequence-oriented
approach to establishing EP requirements commensurate with the potential
consequences to public health and safety and the common defense and security at SMR
and ONT facilities. The staff stated that the need for EP is based on the projected offsite
dose in the unlikely occurrence of a severe accident. In SRM-SECY-15-0077, the
Commission approved the staff's recommendation to proceed with rulemaking, keeping
a performance-based framework in mind as previously directed in SRM-SECY-14-0038.
The Commission further directed that, for any SMR reviews conducted prior to the
establishment of a regulation, the staff should be prepared to adapt an approach to
EPZs for SMRs under the exemption process.

In June 2015, NEI issued a White Paper supporting the NRC proposal in SECY-
15-0077 and recommending the revision of EP regulations and guidance for SMR
facilities. In “White Paper: Proposed Emergency Preparedness Regulations and
Guidance for Small Modular Reactors Facilities,” dated July 2015, NEI provided
proposed revisions to the planning standards set forth in § 50.47 and appendix E to
10 CFR part 50 as well as associated EP guidance. The proposed revisions were
developed by NEI to “constructively inform the staff’'s deliberations concerning the

development of an SMR EP framework, and serve as a basis for future public meeting
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engagement.” The NRC has considered NEI's recommendations in the development of
this final rule.

In addition to the NEI white papers, the NRC has had several interactions with
the public concerning licensing issues related to SMRs and ONTSs, including joint DOE-
NRC Workshops on Advanced Non-Light-Water Reactors held on September 1-2, 2015,
and June 7-8, 2016. The NRC held these workshops to obtain stakeholder feedback
regarding the proposed rule and inform the public on the proposed approach. Additional
information on these workshops may be found in their summaries.

3. Rulemaking Activity

In response to SRM-SECY-15-0077, on May 31, 2016, the staff submitted a
rulemaking plan to the Commission (SECY-16-0069, “Rulemaking Plan on Emergency
Preparedness for Small Modular Reactors and Other New Technologies”) to propose
rulemaking to address EP for SMRs and ONTs. In SECY-16-0069, the staff provided a
proposed rulemaking schedule, outlining the need to develop EP requirements for SMRs
and ONTs commensurate with the potential consequences to public health and safety
posed by these facilities. On June 22, 2016, the Commission issued SRM-SECY-16-
0069 approving the staff’s rulemaking plan.

On August 22, 2016, the NRC held a public meeting to request feedback from
stakeholders on a potential performance-based approach for EP for SMRs and ONTs.
The participants supported a performance-based approach for EP, indicating that it
would be more effective because it would focus on achieving desired outcomes.
Participants also favored the performance-based approach because it would allow for
innovation and flexibility in addressing the EP requirements. The potential need for an
entire new suite of guidance documents, including the process by which licensees make
changes to their emergency plans (i.e., change process), was the only disadvantage
identified by participants as it would require additional up-front work to reflect the new
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approach. A summary of this public meeting is available in ADAMS, as provided in the
“Availability of Documents” section of this document. After considering the feedback
received from the stakeholders in support of the performance-based approach to EP, the
NRC developed a draft regulatory basis that included an option to proceed with
rulemaking to implement this approach.

On April 13, 2017, the NRC issued a draft regulatory basis for a 75-day public
comment period (82 FR 17768). In the draft regulatory basis, the NRC requested
feedback from the public on questions related to the scope of the draft regulatory basis,
performance-based approach, regulatory impacts, and cumulative effects of regulation
(CER). In addition, the NRC held a public meeting on May 10, 2017, to discuss the draft
regulatory basis with interested stakeholders. A summary of this public meeting is
available in ADAMS, as provided in the “Availability of Documents” section of this
document.

The NRC received comment submissions from 57 individuals and organizations
on the draft regulatory basis and the associated regulatory analysis, including223
individual comments related to EP. The commenters included individuals, environmental
groups, industry groups, a Tribal government, States, and FEMA. The NRC reviewed all
comments submitted on the draft regulatory basis, grouped the comments into
categories by comment topic, and developed a resolution for each topic. Comments
included topics such as: consequence-based approach, co-location, dose assessment,
EPZ and offsite EP, general rulemaking approach, siting of multi-module facilities,
performance-based approach, regulatory analysis, scope of the draft regulatory basis,
safety, and technology-inclusive approach. The NRC considered those comments and
discussions from the public meeting as it finalized the regulatory basis. The NRC
published a notification in the Federal Register announcing the public availability of the
regulatory basis on November 15, 2017 (82 FR 52862).
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On May 12, 2020, the NRC published the proposed rule, “Emergency
Preparedness for Small Modular Reactors and Other New Technologies,” for a 75-day
public comment period (85 FR 28436). On May 25, 2020, the NRC published a
notification to correct the definition of “Non-power production or utilization facility” (85 FR
32308). The NRC held a public meeting on June 24, 2020, to engage with external
stakeholders on the proposed rule and associated draft guidance document. Additional
information about this public meeting is detailed in the meeting summary. The NRC
received several requests to extend the comment period by 6 months or more due to the
Coronavirus Disease public health emergency. On July 21, 2020, the NRC extended the
comment period by 60 days with a closing date of September 25, 2020 (85 FR 44025).
The NRC received comment submissions from 2,212 individuals and organizations,
including 2,087 form letters and form letters with non-substantive additional text. The
staff's analysis identified 649 unique comments on the proposed rule and associated
guidance, the regulatory analysis, and the environmental assessment. The commenters
included State and local governments, Tribal governments and Tribal organizations,
Federal agencies, members of the nuclear power industry, non-governmental
organizations, and private citizens. A summary of the comments and the NRC’s
responses to the comments are available as indicated in the “Availability of Documents”

section of this document. The NRC used these comments to develop this final rule.

. Discussion

A. Objective and Applicability
This final rule creates alternative EP requirements that: 1) continue to provide
reasonable assurance that adequate protective measures can and will be implemented

by an SMR or ONT licensee; 2) promote regulatory stability, predictability, and clarity; 3)
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reduce the need for requests for exemptions from EP requirements; 4) recognize
advances in design and technology advancements embedded in design features; 5)
credit safety enhancements in evolutionary and passive systems; and 6) credit the
potential benefits of smaller sized reactors and non-LWRs associated with postulated
accidents, including slower transient response times, and relatively small and slow
release of fission products. This final rule applies to existing and future SMR and ONT
facilities. These applicants and licensees have the option to develop a performance-
based EP program designed for SMRs and ONTSs, as an alternative to complying with
the existing, deterministic EP requirements in 10 CFR part 50.

This final rule does not include within its scope emergency planning, preparation,
and response for large LWRs, which for the purposes of this final rule are those LWRs
that are licensed to produce greater than 1,000 MWt power; fuel cycle facilities; or
currently operating non-power reactors. The current operating fleet of power reactors
has an established EP regulatory framework under § 50.47 and appendix E to 10 CFR
part 50. Emergency planning requirements for facilities licensed under 10 CFR part 70
are set forth in § 70.22(i). The NRC established in appendix E to 10 CFR part 50
emergency planning requirements for RTRs that reflect the lower potential radiological
hazards associated with these facilities.

The plume exposure pathway EPZ for the current operating fleet of nuclear
power reactors consists of an area about 10 miles (16 km) in radius and the IPZ for such
facilities consists of an area about 50 miles (80 km) in radius. See current §§ 50.33(g)
and 50.47(c). As discussed in the “Background” section of this document, in the early
2000s, the NRC anticipated that future SMR and ONT applications would reflect a wide
range of potential designs that have smaller source terms and incorporate EP
considerations as part of the design. In its Statement on the Regulation of Advanced
Reactors (73 FR 60612), the Commission stated that it “expects that advanced reactors
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will provide enhanced margins of safety and/or use simplified, inherent, passive, or other
innovative means to accomplish their safety and security functions.” Under the current
EP framework, §§ 50.33(g) and 50.47(c)(2) provide that the size of plume exposure
pathway EPZs and IPZs for gas-cooled nuclear reactors and for reactors with an
authorized power level less than 250 MWt may be determined on a case-by-case basis.
Section 1.3 of appendix E to 10 CFR part 50 states that the EPZs for facilities other than
power reactors may also be determined on a case-by-case basis. In addition, applicants
and licensees for power reactors may also request that the size of the EPZs and IPZs for
their facilities be determined on a case-by-case basis by seeking an exemption under

§ 50.12, “Specific exemptions,” from the requirements in §§ 50.33(g) and 50.47(c)(2)
regardless of authorized power level. Furthermore, appendix E to 10 CFR part 50,
provides the flexibility to determine other emergency planning considerations, such as
organization, assessment actions, activation of emergency organization, emergency
facilities, and equipment, on a case-by-case basis for certain facilities.

The NRC initiated this rule to seek a wide-range of public views and increase
regulatory predictability and flexibility in the development of an alternative, generic
approach that designers, vendors, and applicants may use to determine the appropriate
EP requirements for SMRs and ONTs, for which emergency planning may otherwise be
addressed on a case-by-case basis. In particular, this final rule provides additional
predictability and flexibility for advanced reactor developers that use simplified or other
innovative means to accomplish their safety functions and provide enhanced margins of
safety. Large LWRs were not included by the NRC in the scope of this final rule
because an EP licensing framework already exists for those reactors, and licensees for
those plants have not expressed a clear interest in changing that framework.

For clarity, this final rule defines the different types of affected facilities. The

” o«

NRC amends § 50.2 to include the terms “small modular reactor,” “non-light-water
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reactor,” and “non-power production or utilization facility.” The NRC has included a
definition of “non-light-water reactor” to address ONTs, including liquid-metal-cooled
reactors, gas-cooled reactors, and molten-salt-cooled reactors. Having a separate
definition for these non-LWR technologies clarifies the applicability of the existing EP
standards and requirements in 10 CFR part 50, which are specific to LWRs, and
maintains consistency between this final rule and the “Variable Annual Fee Structure for
Small Modular Reactors” final rule (81 FR 32617; May 24, 2016).

The NRC evaluated the suitability of using the existing definition of “small
modular reactor” in § 171.5, “Definitions” for the purposes of this EP final rule. The
§ 171.5 definition of “small modular reactor” means, for the purpose of calculating fees,
the class of light-water power reactors having a licensed thermal power rating less than
or equal to 1,000 MWt per module. This rating is based on the thermal power equivalent
of a light-water SMR with an electrical power generating capacity of 300 megawatts
electric or less per module. Although similar, this final rule’s definition of “small modular
reactor” does not include reference to electrical power generating capacity. For the fee-
related regulations in 10 CFR part 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 NRC determined that using the thermal power equivalent of
electric power generating capacity would be equitable because SMRs should pay annual
fees that are commensurate with the economic benefit received from their license (81
FR 32617). However, because electric power generating capacity is not a criterion the
NRC uses to determine EP requirements, this final rule’s definition focuses on thermal
power rating.

The NRC received a public comment on the proposed rule that the definition of
“small modular reactor” should indicate that an SMR can have a licensed thermal power
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up to 1,000 MW, and that this limit applies to each module in a facility rather than the
total thermal power of all modules in a facility. The proposed rule’s definition of “small
modular reactor” provided that an SMR was a power reactor licensed to produce heat
energy up to 1,000 MWt, which may be of modular design as defined in § 52.1,
“Definitions.” The NRC agreed that this definition could be subject to more than one
interpretation and revised the definition of “small modular reactor” to read: “a power
reactor, which may be of modular design as defined in § 52.1 of this chapter, licensed
under § 50.21 or § 50.22 to produce heat energy up to 1,000 megawatts thermal per
module.” The “per module” language is also consistent with the definition of “small

modular reactor” in § 171.5.

B. Need for Changes to Existing Regulatory Framework

As mentioned in the “Background” section of this document, in SECY-10-0034,
the NRC identified potential policy and licensing issues for SMRs based on the
preliminary design information supplied in pre-application interactions and discussions
with SMR designers and the DOE. In general, these issues result from the key
differences between the new designs and the current-generation large LWRs, such as
rated thermal power, moderator, coolant, and fuel design. In SECY-10-0034, the NRC
described designs discussed in pre-application interactions with DOE and SMR
designers. The rated thermal power of these designs ranged from 30 MWt to 1,000
MW?t. The designs included the use of helium gas, sodium, and light-water as coolants.
While some SMR designs employ conventional LWR radiological barrier designs, some
designs may employ a non-traditional containment approach.

In addition to licensing issues associated with differences in designs, some of the
licensing issues resulted from industry-proposed review approaches and industry-
proposed modifications to current policies and practices, including standard review plans

26



and design-specific review standards. The potential for smaller reactor core sizes, lower
power densities, lower probability of severe accidents, slower accident progression, and
smaller accident offsite consequences per module that characterize some SMR designs
have led DOE, SMR designers, and potential operators to revisit the determination of the
size of the EPZs, the extent of onsite and offsite emergency planning, and the number of
onsite response staff needed.

Historically, licensees of small reactors have requested exemptions from EP
regulations because those EP requirements would have imposed a regulatory burden on
the applicants that was not necessary to protect the public health and safety due to the
facilities’ designs. The NRC anticipates that existing or future SMR and ONT applicants
could also have designs that differ substantially from the existing fleet of large LWRs.
These applicants could also request exemptions from EP requirements that are
potentially unnecessary to protect the public health and safety. Although the exemption
process provides the flexibility to address these existing or future applicants, regulating
by exemption generally provides little opportunity for public engagement in the
exemption process and can lead to undue burden and lack of predictability for
applicants, licensees, and the NRC stemming from the applicant or licensee specific
nature of exemption requests.

This final rule creates a transparent alternative EP regulatory framework for SMR
and ONT applicants and licensees that continues to provide reasonable assurance that
adequate protective measures can and will be implemented in a radiological emergency.
The final alternative EP requirements consider a wide range of views, acknowledge
technological advancements and other differences from large LWRSs inherent in SMRs
and ONTs, and reduce regulatory burden by precluding the need for exemptions from
EP requirements as applicants request permits and licenses. This final rule also
supports the principles of good regulation, including openness, clarity, and reliability.
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1. Technical Basis

This final rule is a performance-based, technology-inclusive, risk-informed, and
consequence-oriented alternative approach to EP for SMRs and ONTs. These
approaches form the basis for the NRC'’s final rule, and the following discussion
addresses the technical basis for each.

a. Performance-Based Approach to Emergency Planning

The NRC'’s current regulatory framework for EP in 10 CFR part 50 requires that
site-specific emergency plans be developed and maintained in compliance with 16
planning standards for nuclear power reactors. This deterministic structure does not
provide performance standards, but the regulations and guidance for emergency
response organizations (EROs) emphasize requirements for emergency plans and
facilities. The existing EP requirements for large LWRs are based on decades of
research on the risks posed by these facilities. The risks for these facilities are well
understood, and, as such, a deterministic approach to regulating EP is an effective
method for providing reasonable assurance that protective measures can and will be
taken in a radiological emergency.

The NRC anticipates that existing and future SMR and ONT applications will use
a wide range of potential designs and source terms. Advances in designs could
enhance the EP for these facilities. At the same time, EP itself is improving through
technological innovations like FEMA'’s Integrated Public Alert & Warning System.
Because the technology for EP and certain SMR and ONT designs are still evolving, a
performance-based approach could allow for more regulatory flexibility, provide a basis
for appropriate EP through review of design- and site-specific accident scenarios, and
minimize the need for exemption requests that would otherwise be anticipated under a
prescriptive regulatory framework. In this context, a performance-based approach bases
the adequacy of EP upon the NRC’s identification of emergency response functions that
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affect the protection of public health and safety and the licensee’s successful execution
of those functions. The NRC’s performance-based framework, inspection and
enforcement program, and design-specific review process provide reasonable
assurance that protective measures can and will be taken in the event of an emergency
at an SMR or ONT facility. The NRC has previously explored the idea of a performance-
based EP framework, as discussed in the “Performance-Based Emergency
Preparedness” section of this document, and the Commission noted that a performance-
based approach was a potential benefit to regulating EP for SMRs. The performance-
based approach could simplify EP regulations and focus inspections more fully on
response-related performance.

The NRC also considered a graded approach to EP that would take into account
the magnitude of any credible hazard involved, the particular characteristics and status
of a facility, and the balance between radiological and non-radiological hazards. A
graded approach to EP has a longstanding regulatory history. The 16 EP planning
standards for nuclear power reactors, outlined in § 50.47(b), and the associated
evaluation criteria in NUREG-0654/FEMA-REP-1, Revision 1 and NUREG-0654/FEMA-
REP-1, Revision 2, are part of a continuum of planning standards for radiological EP.
The existing regulations in § 50.47(c)(2) for EPZ size determinations for gas-cooled
reactors and reactors with power levels less than 250 MWh, the EP regulations for
production and utilization facilities other than nuclear power reactors in appendix E to
10 CFR part 50, and the EP regulations for fuel cycle facilities in § 70.22(i) and
independent spent fuel storage installations (ISFSIs) in § 72.32, “Emergency plan,” are
also part of a graded approach to EP that is commensurate with the relative radiological
risk, source term, and potential hazards, among other considerations.

b. Technology-Inclusive Approach to Emergency Planning
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As previously mentioned, the NRC has licensed, reviewed, or had pre-application
discussions with stakeholders supporting a range of technology types that are included
in the scope of this final rule. Based on the information currently available to the NRC,
unique design considerations (e.g., passive safety characteristics, advanced fuel types,
and chemical processes) and the potential for multi-module facilities and siting
contiguous to, or near, NRC-licensed facilities or facilities not licensed by the NRC could
lead to a variety of accident frequencies, progression times, and potential consequences
for SMRs or ONTs. To incorporate recent and potential technology advancements and
reduce the need for future EP rulemaking, this final rule offers a technology-inclusive
approach to EP for SMRs and ONTs. In this context, technology-inclusive means the
establishment of performance requirements for any SMR or ONT applicant or licensee to
use in its emergency plan, developed using methods of evaluation that are flexible and
practicable for application to a variety of reactor technologies.

As described further in the “Performance-Based Framework” section of this
document, the NRC’s final alternative framework for SMRs and ONTSs consists of two
major elements — an EPZ size determination process and a set of performance-based
requirements. The size of an EPZ determined by this process is scalable based on
factors such as accident source term, fission product release, and associated dose
characteristics, and the same process can be applied to all SMR and ONT designs.
Further, the performance-based requirements in § 50.160, “Emergency preparedness for
small modular reactors, non-light-water reactors, and non-power production or utilization
facilities,” do not contain any technology specific language. Rather, applicants and
licensees demonstrate how they meet the EP performance-based framework based on
their design- and site-specific considerations through the implementation of a
performance objective scheme and the conduct of drills and exercises.

c. Consequence-Oriented and Risk-Informed Approaches to Emergency Planning
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This final rule offers a consequence-oriented approach to establish EP
requirements for SMRs and ONTSs. In this context, consequence-oriented means the
principle of basing decisions regarding the scope of EP upon the potential
consequences from a spectrum of accidents, including those that could result in an
offsite radiological release. The decisions regarding EP should be based upon projected
offsite dose from such accidents and the pre-determined plume exposure pathway EPZ
for pre-planned protective measures.

The NRC reviewed the current EP requirements associated with various nuclear
facilities, including large and small operating reactors, material facilities, fuel facilities,
ISFSIs, NPUFs, and decommissioning large LWRs (including SECY-18-0055, “Proposed
Rule: Regulatory Improvements for Production and Utilization Facilities Transitioning to
Decommissioning,” dated May 22, 2018). In this review, the NRC identified that all of
the existing types of NRC-licensed nuclear facilities use a consequence-oriented
approach and take into account other considerations, such as the likelihood of the
accident, to establish the boundary of the plume exposure pathway EPZ (or other
planning area). The consequence or dose considerations are based on the U.S.
Environmental Protection Agency (EPA) early-phase Protective Action Guides (PAGSs)
(EPA-520/1-75-001), issued in September 1975. The PAGs were revised and
republished as EPA-400-R-92-001 in May 1992, and a subsequent revision, EPA400/R-
17/001, was issued in January 2017.

The general considerations from the existing planning basis for EP, established
in NUREG-0396/EPA 520/1-78-016, “Planning Basis for the Development of State and
Local Government Radiological Emergency Response Plans in Support of Light Water
Nuclear Power Plants,” introduced the concept of generic EPZs as the basis for
preplanned response actions. These planning distance considerations were intended to
result in dose savings to members of the public in the environs of a nuclear facility when
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the EPA PAGs were used as the threshold to trigger the preplanned protective
measures in the event of a reactor accident that would result in offsite dose
consequences. Planning should also be based upon knowledge of the potential
consequences, timing, and radiological release characteristics from a spectrum of
accidents, including severe accidents. The joint NRC-EPA task force that developed
NUREG-0396 considered several possible rationales for establishing the size of the
EPZs, including risk, cost effectiveness, and the accident consequence spectrum (e.g.,
dose and significant health effects). After reviewing these alternatives, the NRC-EPA
task force concluded that the objective of emergency response plans should be to
provide dose savings for a spectrum of accidents that could produce offsite doses in
excess of the EPA PAGs for those members of the public who would most likely receive
exposure as a result of a significant release.

In the 1980 Final Rule, based on the guidance in NUREG-0396, the NRC
established plume exposure pathway and ingestion pathway EPZ requirements for large
LWRs of about 10 miles (16 km) and 50 miles (80 km), respectively. The NRC also
clarified that the size of the EPZ could be determined on a case-by-case basis for gas-
cooled nuclear reactors and for reactors with an authorized power level less than 250
MWt. The NRC stated that this requirement was based on the lower potential hazard
from these facilities (i.e., lower radionuclide inventory and longer times to release
significant amounts of activity in many scenarios) and clarified that the radionuclides to
be considered in planning for large LWR accident scenarios were set forth in
NUREG-0396. Similarly, the NRC established in the 1980 Final Rule that the degree to
which compliance with sections | through V of appendix E to 10 CFR part 50 would apply
to RTRs and fuel cycle facilities would be determined on a case-by-case basis because

the radiological hazards to the public associated with the operation of RTRs and fuel
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cycle facilities involve considerations different than those associated with nuclear power
reactors.

This final rule for SMRs and ONTSs continues this consequence-oriented
approach for determining the size of the plume exposure pathway EPZ. The primary
purpose of the plume exposure pathway EPZ is to define the area where predetermined,
prompt protective measures are necessary, which results in dose savings and a
reduction in early health effects. In this final rule, the NRC establishes in § 50.33(g)(2)(i)
two criteria for determining a plume exposure pathway EPZ size. The first criterion is
that the plume exposure pathway EPZ is the area within which public dose, as defined in
§ 20.1003, “Definitions,” is projected to exceed 10 millisieverts (mSv) (1 rem) total
effective dose equivalent (TEDE) over 96 hours from the release of radioactive materials
from the facility considering accident likelihood and source term, timing of the accident
sequence, and meteorology. The second criterion is that the plume exposure pathway
EPZ is the area where predetermined, prompt protective measures are necessary.

The principle of using dose versus distance to determine EPZ size has been
used in the past when the NRC licensed several small reactors with a reduced EPZ size
of 5 miles (8 km). These reactors include the Fort St. Vrain high-temperature gas-cooled
reactor (HTGR) (842 MWt), the Big Rock Point boiling water reactor (BWR) (240 MWH),
and the La Crosse BWR (165 MWt). Pre-application discussions between the NRC and
SMR designers have indicated that SMRs also could have reduced offsite dose
consequences in the unlikely event of an accident. With the expected safety
enhancements in SMR designs and the potential for reduced accident source terms and
fission product releases from SMRs and ONTs, this final rule provides an alternative EP
framework that allows SMR and ONT applicants to develop EPZ sizes commensurate
with their accident source terms, fission product releases, and accident dose
characteristics considering site-specific meteorology.
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To support this final rule, the NRC conducted research on EPZ size
determinations for SMRs and ONTs. Because of the potential variations in SMR or ONT
designs, the NRC cannot conduct a comprehensive evaluation of source terms and
spectra of accidents as part of this final rule. Instead, the research study, “Generalized
Dose Assessment Methodology for Informing Emergency Planning Zone Size
Determinations,” dated June 2018, reviewed the dose assessment methodologies that
informed the EPZ size determinations in NUREG-0396 and developed a general
methodology for determining plume exposure pathway EPZ size based on NUREG-
0396. Information from that review and a subsequent set of recommended analyses
documented in “Required Analyses for Informing Emergency Planning Zone Size
Determinations,” dated June 2018, was used to develop the methodology described in
Appendix A, “General Methodology for Establishing Plume Exposure Pathway EPZ
Size,” of RG 1.242.

This final rule requires applicants that choose to comply with § 50.160 to submit
an analysis under § 50.33(g)(2) to provide the technical basis justifying the proposed
plume exposure pathway EPZ size. The NRC evaluates each application on a case-
specific basis. The “Emergency Planning Zones” section in this document contains
additional discussion on the NRC’s consequence-oriented approach to EPZ size
determinations for an SMR or ONT facility.

The proposed rule included a plume exposure pathway EPZ in which public dose
is projected to be above 10 mSv (1 rem) TEDE over 96 hours from the release of
radioactive materials, resulting from a spectrum of credible accidents for the facility. The
NRC received public comments concerning the need for clarification on the plume
exposure pathway EPZ determination requirements, including the 10 mSv (1 rem) TEDE
over 96 hours from the release of radioactive materials and the definition of “spectrum of
credible accidents.” The NRC removed the phrase “spectrum of credible accidents” in
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this final rule. The determination of whether accidents are credible for a facility is a part
of the applicant’s safety analysis required for its application. As part of the NRC’s safety
review of the application, the NRC reviews the applicant’'s assessment of licensing basis
events, event likelihood, and public dose consequences. The NRC’s determination of
the acceptability of the applicant’'s assessment supports the agency’s separate review of
the applicant’s emergency plan.

As a result of these comments on the proposed rule, the NRC revised the
requirements by listing in § 50.33(g)(2)(i)(A) the major considerations for the radiological
consequence analysis to be used in determining the plume exposure pathway EPZ size
for the facility: accident likelihood and source term, timing of the accident sequence, and
meteorology. Consideration of accident likelihood in combination with event sequences
makes it possible to arrive at the spectrum of accidents taken from the licensing basis
events to develop the basis for the applicant’s site-specific plume exposure pathway
EPZ. Source terms are used to determine dose consequences. Timing of the accident
sequence facilitates determining if prompt protective measures are warranted.
Meteorology input is essential in determining the weather conditions that impact dose
consequences due to atmospheric transport and dispersion of the radioactive plume.
Meteorological inputs should consider, but not be limited to, wind speeds, wind
directions, atmospheric stability, precipitation, and mixing height, for temporal and
geographical representativeness. Regulatory Guide 1.242 provides guidance on these
considerations and developing the dose-consequence analysis.

The NRC also added a second criterion to the plume exposure pathway EPZ size
determination in § 50.33(g)(2)(i)(B): the plume exposure pathway EPZ is the area in
which predetermined, prompt protective measures are necessary. This rule provision
adds a functional criterion to the EPZ to be consistent with the planning basis approach
in NUREG-0396 and Federal guidance contained in the EPA PAG Manual.
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The risk-informed planning basis for EP, established in NUREG-0396, was
endorsed in the Commission policy statement, “Planning Basis for Emergency
Responses to Nuclear Power Reactor Accidents,” dated October 23, 1979 (44 FR
61123), and incorporated in the 1980 Final Rule. In the policy statement, the
Commission said, “Predetermined protective action plans are needed for the EPZs.” As
described in NUREG-0396, for very serious accidents, predetermined, prompt protective
actions would be taken if projected doses, at any place and time during an actual
accident, appeared to be at or above the applicable proposed PAGs, based on
information readily available in the reactor control room (i.e., at predetermined
emergency action levels).

The planning basis established in NUREG-0396 determined that the scope of the
planning effort needs to include: 1) the distance to which detailed planning for
predetermined protective actions is warranted, 2) the time dependent characteristics of
potential releases and exposures, and 3) the radioactive materials potentially
released. The specified planning distance ensures that the locations of at-risk
populations are identified, the responsible authorities who would carry out these actions
will be notified, and the means of communication to these authorities are included in the
detailed planning. The time available between recognition of the initiation of a serious
accident and the beginning of the radioactive release to the environment is critical in
determining what predetermined protective actions would be appropriate.

The planning basis in NUREG-0396 used the accident analyses and
assumptions of NUREG-75/014, “Reactor Safety Study — An Assessment of Accident
Risks in U.S. Commercial Nuclear Power Plants,” (WASH-1400), Appendices Il and 1V;
Appendix V; Appendix VI; and Appendices VII-X, dated October 1975. These analyses
assume that the range of times for the onset of radiological accident conditions and the
start of a major radiological release could be from less than an hour to several
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hours. The potential for a major atmospheric release would necessitate consideration of
predetermined, prompt protective measures. The length of time from the initiation of an
event to the time of release in relation to the ability for OROs to determine and initiate
protective measures is key to reducing dose and providing for public health and safety.
If OROs have sufficient time to determine what protective measures, if any, are
necessary to take for releases occurring after a delay from the initiating event (e.g.,
several hours), then predetermined, prompt protective measures may not be

necessary. As an example of an analysis of timing considerations, the Low-Power Rule
(“Emergency Planning and Preparedness Requirements for Nuclear Power Plant Fuel
Loading and Low-Power Testing,” Final Rule, 53 FR 36955; September 23, 1988)
included an analysis on the need for predetermined, prompt protective measures. Due
to the substantial reduction in the likelihood of an accident and potential accident
consequences for low power testing as compared to continuous full power operation, the
analysis for this example identified a time period of 10 hours from the start time of the
initiating event to the start time of a potential major release as a reasonable amount of
time for OROs to take appropriate response actions that provide for public health and
safety without the need for predetermined, prompt protective measures.

This timing of a potential major release is the basis for requiring predetermined,
prompt protective measures triggered by plant conditions or dose projections in
response to a General Emergency declaration. Because SMRs and ONTs are expected
to have accident timing characteristics different from large light-water reactor
technologies considered in NUREG-0396, and because technology important to
emergency planning and response continues to improve, the NRC added a functional
criterion to this final rule to ensure that the need for predetermined, prompt protective

measures is evaluated in the planning considerations.
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This final rule requires applicants and licensees choosing to comply with
§ 50.160 to describe in their emergency plan the information that demonstrates
compliance with the elements set forth in § 50.160(b). This includes the capability to
assess and classify emergency events, establish and maintain effective
communications, assess radiological conditions in and around the facility, and
recommend protective measures to offsite authorities as conditions warrant. If an
applicant or licensee determines under § 50.33(g)(2)(i)(B) that pre-determined, prompt
protective measures are warranted, which would occur only if § 50.33(g)(2)(i)(A) is also
met, then an EPZ is required. The need for pre-determined, prompt protective measures
is assumed to exist unless an applicant can demonstrate that the timing of accidents in
relation to the proposed capabilities for assessment and notification are such that
predetermined, prompt protective measures are not warranted. That is, the applicant
must demonstrate that plant condition-based, predetermined, prompt protective
measures are not required because sufficient time is available, and the capability exists,
to initiate appropriate response actions offsite as conditions warrant. RG 1.242 provides
guidance for the EPZ functional criterion.

The capability for taking protective measures is not dependent upon an
established EPZ. The EPZ is a planning tool to ensure predetermined, prompt
protective measures can and will be taken if accident conditions warrant. If both
§ 50.33(g)(2)(i) criteria are met, then an EPZ is required. However, if there is no need
for predetermined, prompt protective measures, then the final rule still requires licensees
to develop and maintain capabilities to assess, classify, notify, and recommend
protective measures as conditions warrant. In all cases, the NRC will not issue an initial
operating license (OL) or combined license (COL) unless the NRC finds that there is
reasonable assurance that adequate protective measures can and will be taken in the
event of a radiological emergency.
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This final rule does not provide for a specific IPZ. This final rule includes
ingestion response planning requirements instead of an IPZ at a set distance as part of
the performance-based framework. Ingestion response planning focuses planning
efforts on identification of major exposure pathways for ingestion of contaminated food
and water. This final rule requires applicants and licensees who comply with § 50.160 to
describe in their emergency plan the licensee, Federal, State, and local resources for
ingestion emergency response capabilities available to sample, assess, and implement
a quarantine or embargo of food and water to protect against contaminated food and
water entering the ingestion pathway. For those applicants and licensees using
§ 50.47(b) and appendix E to 10 CFR part 50, the IPZ requirements remain unchanged.

These ingestion emergency response capabilities are implemented either by the
licensee within the site boundary or by Federal, State, and local authorities in the
intermediate or later-stage response to an accident involving the release of radioactive
material. The sampling, assessing, and imposing of a quarantine or embargo are
longer-term issues. Federal and State authorities frequently issue precautionary actions
or implement quarantines or embargos for non-radiological contamination of foods.
Further, Federal resources are available upon request to State, local, and Tribal
response to any nuclear or radiological incident. Current State and local plans include
sampling, assessing, and implementing precautionary actions prior to exceeding dose
thresholds or PAGs.

2. Performance-Based Framework

This final rule creates a new section, § 50.160, that provides a performance-
based EP framework for SMRs and ONTSs as an alternative to the current regulations.
Under § 50.54(q)(2)(ii) in this final rule, licensees are required to follow and maintain
either an emergency plan that meets the requirements in § 50.160 or an emergency plan
that meets the requirements in appendix E to 10 CFR part 50 and, for nuclear power
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reactor licensees, the planning standards of § 50.47(b). Sections 50.34 and 52.79,
“Contents of applications; technical information in final safety analysis report,” stipulate
that SMR and ONT applicants have the option to choose either approach.
Section 50.160 includes: 1) emergency response functions that must be demonstrated
through the regular development and maintenance of performance objectives and
periodic drills and exercises, 2) onsite and offsite planning activities to be met by
applicants and licensees to which the provision applies, 3) requirements for considering
credible hazards associated with contiguous or nearby NRC-licensed facilities and
industrial facilities not licensed by the NRC, and 4) a requirement for applicants and
licensees to determine and describe in the emergency plan the boundary and physical
characteristics of the plume exposure pathway EPZ and ingestion response planning
capabilities. Licensees complying with § 50.160 are required under § 50.160(b)(1) to
demonstrate effective response in drills and exercises and describe in their emergency
plans how they will maintain preparedness. To comply, emergency plans must include a
description of how the emergency response functions in § 50.160(b)(1)(iii) and the
planning activities in § 50.160(b)(1)(iv), if applicable, will be met.

The NRC has a long history of successful implementation of performance-based
EP requirements (e.g., performance-based requirements for emergency facilities and
staffing, and the Reactor Oversight Process).# Under this final rule’s performance-based
approach to EP, performance and results are the primary basis for regulatory
decisionmaking, and the applicant or licensee has the flexibility to determine how to
meet the established performance criteria for an effective EP program. The
performance-based regimen focuses on actual performance competencies, rather than

control of emergency plans and procedures. Regulatory oversight focuses on

4 For further information on the Reactor Oversight Process, see:
https://www.nrc.gov/reactors/operating/oversight.html.
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performance, instead of processes and procedures. The performance-based regimen
provides the NRC with enhanced oversight of the actual competencies important to the
protection of public health and safety while allowing applicants and licensees increased
flexibility.

The performance-based requirements in § 50.160 address the most risk-
significant aspects of EP (e.g., classification, notification, protective action
recommendation, mitigation), as well as several planning activities currently required
under appendix E to 10 CFR part 50. Compliance with § 50.160 is demonstrated by
performance during drills or exercises and the NRC'’s review of performance objectives
and corrective actions. The NRC, in consultation with FEMA when an EPZ extends
beyond the site boundary, ensures that reasonable assurance is maintained based on
demonstrations of required emergency response functions through drills and exercises
and NRC inspections. Between drills and exercises, licensees maintain a set of
performance objectives to measure emergency response performance. See the
“Reasonable Assurance” section of this document for a discussion of how this final rule
maintains reasonable assurance that adequate protective measures can and will be
taken in the event of a radiological emergency.

In responding to a public comment related to risks associated with the loading
and storage of irradiated fuel, the NRC determined that a conforming change is needed
to 10 CFR part 72, “Licensing Requirements for the Independent Storage of Spent
Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater that Class C
Waste.” A 10 CFR part 72 specific license ISFSI must comply with the EP requirements
in § 72.32. Most power reactor licensees have 10 CFR part 72 general licenses for their
ISFSIs. For these ISFSIs, § 72.32(c) provides that the emergency plan required by
§ 50.47 satisfies the EP requirements of § 72.32. This provision means that an
emergency plan that meets the requirements of § 50.47 satisfies the EP requirements of
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§ 72.32. This same policy applies to an ISFSI on the site of a power reactor whose
licensee is complying with § 50.160. To allow for this, the NRC revised § 72.32(c) to
clarify that the emergency plan that meets either the requirements in § 50.160 or the
requirements in appendix E to part 50 and § 50.47(b) satisfies the EP requirements of
§ 72.32.

a. Application Process

Current applicants for a construction permit (CP), early site permit (ESP), OL, or
COL are required to provide emergency planning information as described in § 50.33,
§ 50.34, § 52.17, “Contents of applications; technical information,” and § 52.79. In
particular, § 50.34(a)(10) requires applicants for CPs to describe within the preliminary
safety analysis report (PSAR) their preliminary plans for coping with emergencies.
Under § 52.17(b), ESP applicants must identify within their site safety analysis report
physical characteristics of the proposed site that could pose a significant impediment to
the development of emergency plans and, as applicable, measures for mitigating or
eliminating the significant impediments. Within the site safety analysis report, ESP
applicants also have the option of proposing either major features of emergency plans
(under § 52.17(b)(2)(i)) or complete and integrated emergency plans (under
§ 52.17(b)(2)(ii)) for NRC review and approval. Applicants for OLs and COLs, as well as
ESP applicants choosing to provide emergency plans under § 52.17(b)(2)(ii), must
submit radiological emergency response plans of State and local governments wholly or
partially within the plume exposure pathway EPZ and State governments wholly or
partially within the IPZ under § 50.33(g). Under §§ 50.34(b)(6)(v) and 52.79, OL and
COL applicants also must include in their final safety analysis report (FSAR) their plans
for coping with emergencies.

Because SMR and ONT licensees are given a choice between complying with
either § 50.160 or complying with the requirements in appendix E to 10 CFR part 50 and,
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for nuclear power reactor licensees, the planning standards in § 50.47, this final rule
includes a number of conforming changes to clarify application requirements for
applicants choosing the performance-based requirements.

e Construction permit and OL applicants must include emergency planning
information in their PSARs and FSARSs, respectively, and § 50.34(a)(10) and (b)(6)(v)
require that the information describe how the applicant complies with either appendix E
to 10 CFR part 50 or § 50.160.

e In order to maintain applicability to applicants and licensees choosing to
comply with § 50.160, the NRC has added references to § 50.160 in § 50.47(c)(1),

§ 50.47(c)(1)(i), and § 50.47(e).

e Combined license and ESP applicants must continue to include emergency
planning information in their site safety analysis report and FSAR; §§ 52.17(b)(2), 52.18,
and 52.79(a)(21) require that the information describe how the applicant complies with
either the applicable requirements in § 50.47 and appendix E to 10 CFR part 50, or the
requirements in § 50.160.

e Applicants choosing to comply with § 50.160 must describe how their
emergency plans meet the requirements in § 50.160(b). A revision to § 52.1 clarifies
that, for applicants choosing the performance-based approach, the definition for “major
feature of the emergency plans” includes aspects of plans necessary to address the
requirements of § 50.160(b).

e Section 50.33(g)(2)(ii)(A) clarifies requirements to submit State, local, and
participating Tribal emergency response plans for SMR, non-LWR, and NPUF
applicants. Namely, if the application is for an OL or COL, or for an ESP that contains
plans for coping with emergencies, and the plume exposure pathway EPZ extends

beyond the site boundary (as defined in § 20.1003), the applicant must submit State,
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local, and participating Tribal emergency response plans. For purposes of this final rule,
the term “participating Tribal” government means a Federally recognized Tribal
government that has decided to participate in FEMA'’s offsite radiological emergency
preparedness (REP) program and act as an independent entity with its own radiological
emergency plan. The NRC included participating Tribal emergency response plans in
this requirement to reflect the Commission’s January 9, 2017 “Tribal Policy Statement”
(82 FR 2402) and the 2019 issuance of NUREG-0654/FEMA-REP-1, Revision 2, which
encourages the involvement of Tribal governments in NRC activities, and to reflect that
Tribes have the option to participate in emergency planning in the communities where
they are located. A Tribal government that has its own radiological emergency response
plan can participate in State or local emergency response planning as an independent
entity. A Tribe also has the option of being part of a State or local emergency response
plan without participating in exercises or other community emergency response
planning. To the extent that the Tribe elects to be included in State and local plans or
does not participate in community emergency planning, FEMA will evaluate the
adequacy of the State or local emergency response plan to provide for adequate
protection of the members of the Tribal nation.

The requirements in § 50.33(g)(2) also include submission of an analysis for
determining the plume exposure pathway EPZ, which is discussed in the “Emergency
Planning Zones” section of this document.

b. Performance Objectives

Applicants and licensees adopting the alternative performance-based regulations
must describe how they intend to maintain the effectiveness of their emergency plans to
meet the performance-based requirements, which includes the implementation of a
performance objective scheme that reflects the emergency response functions under
§ 50.160(b)(1)(iii). The NRC anticipates that performance objectives needed to
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demonstrate compliance with performance-based requirements will vary by design.
Therefore, the NRC or industry may develop additional guidance related to performance
objectives for specific designs or classes of designs.

Section 50.160(b)(1)(ii) requires applicants and licensees using § 50.160 to
describe in the emergency plan an approach to develop and maintain at the beginning of
each calendar quarter a list of performance objectives for that calendar quarter. Each
licensee also must maintain records showing the implemented performance objectives
and associated metrics during each calendar quarter for the previous eight calendar
quarters. The NRC monitors the performance objectives and metrics to ensure that
licensees are maintaining adequate emergency planning and preparedness. During
evaluated exercises, the NRC assesses the performance of the licensee and reviews the
ability of the licensee to take corrective actions in a timely manner.

c. Drills and Exercises

A key feature of this final rule is the use of drills and exercises to demonstrate
that the applicant or licensee can implement the emergency plan to carry out an effective
response to emergency and accident conditions. Current regulations in appendix E to
10 CFR part 50, section IV.F include a requirement for periodic drills and exercises for
nuclear power reactor licensees to be conducted during an eight-year drill and exercise
cycle. The eight-year cycle requirement affords sufficient time for a licensee to vary
exercise scenario content to provide ERO members the opportunity to demonstrate
proficiency in the key skills necessary to respond to several specific scenario elements.
Similarly, § 50.160(b)(1)(iii) requires the use of drills and exercises to demonstrate the
licensee’s capabilities in the enumerated emergency response functions listed in
§ 50.160(b)(1)(iii)(A)-(H). Additionally, maintenance of these capabilities is
demonstrated through continued drills and exercises. And, unlike the exercise cycle
requirements in appendix E to 10 CFR part 50, this final rule’s performance-based
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requirements do not define the required frequency of drills and exercises or their
scenarios. However, the exercise cycle frequency adopted by applicants and licensees
should afford sufficient time during which ERO members will be provided ample
opportunities to demonstrate their emergency response function capabilities listed in

§ 50.160(b)(1)(iii)(A)-(H). Applicants and licensees are required to describe exercise
scenario elements necessary to demonstrate the emergency response functions in their
emergency plans.

For facilities with EPZs that do not extend beyond the site boundary, OROs are
not required to participate in radiological drills and exercises. Participation is not
required because State, local, and Tribal government organizations do not need to
provide for predetermined, prompt protective measures or take specialized actions in
response to an event, other than providing onsite firefighting, law enforcement, and
ambulance/medical services. Applicants and licensees may consider allowing State,
local, or Tribal government organizations to participate in drills when requested by the
offsite authorities. The “Offsite Radiological Emergency Preparedness Planning
Activities” section of this document addresses ORO participation for facilities with EPZs
that extend beyond the site boundary.

Under § 50.160(b)(1)(iii), the applicant’s or licensee’s emergency response team
needs to have sufficient capability to demonstrate the following emergency response
functions:

» Event classification and mitigation. The applicant or licensee needs to

establish an emergency classification and action level scheme with established criteria
for determining the need for notification of State, local, and Tribal governments, and
participation of those governments in emergency response such that demonstration of
the scheme can be achieved through the performance of drills or exercises within a
performance-based framework. Applicants and licensees need to demonstrate the
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ability to assess, classify, monitor, and repair facility malfunctions and return the facility
to safe conditions. The term “safe conditions” means that the facility has been restored
to a radiologically safe and stable condition.

» Protective actions. The drill and exercise program needs to demonstrate the

capability to implement and maintain protective actions for onsite personnel, as
warranted. Applicants and licensees need to demonstrate the ability to recommend
protective actions to offsite authorities as conditions warrant.

» Communications. The drill and exercise program needs to demonstrate that

control room staff are capable of making effective communications to the ERO, including
personnel and organizations who may have responsibilities for responding during
emergencies. Control room staff and the emergency response team must have a means
for maintaining communication with the NRC as needed, and with OROs based on prior
arrangements. For example, the applicant or licensee may need to notify and maintain
communications with the onsite fire brigade; offsite fire departments, rescue squad, or
medical dispatch; and local law enforcement according to established agreements. As
EP programs are developed, applicants and licensees need to determine if notification to
ORGOs is appropriate. If notification to OROs is necessary, then drills and exercises
need to demonstrate notifying the appropriate Federal, State, local, and Tribal officials of
an emergency.

* Command and control. The drill or exercise needs to demonstrate continuity

of operations through one or more shift changes of emergency response personnel,
including the augmentation of the ERO. The supporting organizational structure needs
to have defined roles, responsibilities, and authorities, and the drill or exercise needs to
show how key ERO functions (e.g., communications, command and control of

operations, notification of OROs, accident/incident assessment, information
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dissemination to OROs and media, radiological monitoring, protective response,
security) will be maintained around the clock throughout the emergency.

» Staffing and operations. The drills or exercises need to demonstrate effective

emergency response with the level of staffing at the SMR or ONT as described in the
emergency plan. There needs to be sufficient on-shift staff to perform all necessary
tasks until augmenting staff arrive to provide assistance. This is of particular interest to
the NRC because of the potential for reduced staffing levels at SMRs and ONTs, as
compared to large LWRs. For example, some SMR and ONT designs may use multiple
modules at one site with a single, centralized control room. Designers have indicated
that they are considering designs that can operate with a staffing complement that is
less than what is currently required of large LWRs by § 50.54(m), which sets forth the
minimum licensed operator staffing requirements. Under this final rule, drills and
exercises provide the NRC the opportunity to consider the sufficiency of emergency
response staffing to implement the roles and responsibilities described in the emergency
plan. The performance opportunities allow applicant and licensee staff to develop,
maintain, or demonstrate key skills and provide applicants, licensees, and the NRC the
opportunity to identify and correct any weaknesses or deficiencies.

+ Radiological Assessment. During the drills or exercises, control room staff,

on-shift personnel, and the emergency response team need to demonstrate the ability to
assess radiological conditions, including the ability to: monitor and assess dose to
personnel resulting from radiological releases and inadvertent criticality accidents;
conduct radiological surveys; assess and report information to the ERO such as early
indications of loss of adequate core cooling and radiological releases, including the
release of hazardous chemicals produced from licensed material; and use protective
equipment to implement protective action strategies. The NRC received a public
comment suggesting a revision to § 50.160(b)(1)(iii)(F)(7), “Radiological conditions,”
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§ 50.160(b)(1)(iii)(F)(3), “Core or vessel damage,” and § 50.160(b)(1)(iii)(F)(4),
“‘Releases.” The commenter recommended the NRC change the phrase “and report
radiological conditions to the response organization” to read “and report radiological
conditions to the onsite and offsite response organizations.” In the proposed rule, the
NRC explained that the information to be reported under § 50.160(b)(1)(ii)(F)(7), (F)(3)
and (F)(4) (i.e., radiological conditions; the extent and magnitude of damage to the core
or other vessel containing irradiated special nuclear material; and the extent and
magnitude of all radiological releases, including releases of hazardous chemicals
produced from licensed material, respectively) would be reported to the ERO. However,
considering the public comment, the NRC determined that that information would need
to be reported to only certain personnel within the ERO. Therefore, the NRC changed
these rule provisions, so the information is reported to the “applicable response
personnel.”

* Reentry. Reentry is the temporary movement of people into an area of actual
or potential hazard. The applicant or licensee also needs to demonstrate general plans
for reentry after an emergency through drills or exercises. The applicant or licensee
needs to demonstrate reentry plans for the site boundary, including determining when
facility conditions are acceptable to justify reentry (e.g., based on air and soil sampling
and analysis to determine levels of radiological contamination and projected dose).
Certain individuals who have been evacuated or relocated from a restricted area may be
allowed to reenter under controlled conditions to perform specified activities.

» Critigue a