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ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) is proposing to amend its regulations that
govern its standards for protection against radiation. These proposed revisions would address
section 5(b) of Executive Order 14300, “Ordering the Reform of the Nuclear Regulatory
Commission,” and would reflect the NRC’s experience and other developments in the field of
radiation protection since the NRC'’s last major revisions to these standards in 1991.

This document presents the regulatory analysis of the Proposed Rule for the above regulatory
issues and changes. To improve the NRC’s cost estimates for this regulatory action, the staff
conducted an uncertainty analysis to consider the effects of input uncertainty on the cost
estimate.
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EXECUTIVE SUMMARY

The U.S. Nuclear Regulatory Commission (NRC) is proposing to amend its regulations that
govern its standards for protection against radiation. These proposed revisions would address
section 5(b) of Executive Order 14300, “Ordering the Reform of the Nuclear Regulatory
Commission,” and would reflect the NRC’s experience and other developments in the field of
radiation protection since the NRC'’s last major revisions to these standards in 1991.

This regulatory analysis provides an evaluation of the costs and benefits of the proposed rule
(Alternative 2) and implementing guidance relative to the baseline case, the “no action”
alternative.

The NRC staff have made the following key findings:

o Rule Analysis: The proposed rule recommended by the staff would result in costs and
benefits as shown in Table ES-1. Table ES-1 shows the total cost savings of the
proposed rule.

Table ES-1: Total Costs and Benefits for Alternative 2

Annualized Net Cost Savings
Description (2024 dollars)
7% 3%
Industry $9,531,000 $10,657,000
Agreement States $244,000 $363,000
NRC $704,000 $820,000
Total $10,479,000 $11,840,000

2 VValues rounded to the nearest 1,000 dollars.

¢ Nonquantified Benefits: Based upon the assessment of total costs and benefits, the NRC
concludes that the rule, if finalized, would increase efficiency by removing costs deemed
unnecessary for the protection of the public health and safety, which, in turn, would
further the national objectives of Executive Order 14300 of supporting the continued
operation of the current nuclear fleet and facilitating the expansion of American nuclear
energy capacity, including from increased deployment of new nuclear reactor
technologies. Additionally, the NRC concludes that the proposed changes to the NRC’s
regulations that govern its standards for protection against radiation would result in
insignificant health and environmental impacts because the regulations would still
require that public and occupational doses be kept below existing limits and that the
release of radioactive materials be controlled such that there is ample margin to safety.

o Uncertainty Analysis: The regulatory analysis contains a Monte Carlo simulation analysis
that shows the annualized mean net benefit for this proposed rule is $10.5 million per




year with 90-percent confidence that the net benefit is between $10.1 million per year
and $10.9 million per year using a 7-percent discount rate.

Implementation. The NRC expects that the effective date of the final rule would be in
calendar year 2026.




1 INTRODUCTION

This document provides the regulatory analysis for the NRC’s proposed rule, “Reforming and
Modernizing the NRC’s Radiation Protection Framework.”

The NRC is proposing revisions to its Standards for Protection Against Radiation to address
section 5(b) of Executive Order (E.O.) 14300 and to support national policy objectives stated
therein. The revisions to the NRC’s Standards for Protection Against Radiation reflect the
agency’s reconsideration of its use of the linear no-threshold (LNT) model for assessing health
effects from radiation exposure and its application of the “as low as is reasonably achievable”
(ALARA) principle that is predicated on LNT. Additionally, the proposed revisions reflect the
agency’s consideration of shifting to a regulatory framework that uses predominately
determinate radiation limits to protect from health effects of radiation exposure. The intent of
these revisions is twofold and directed at enabling the safe use of nuclear technology while
maintaining reasonable assurance of adequate protection from the health effects of radiation
exposure and reflecting on several decades of experience since the last major revisions to the
NRC’s Standards for Protection Against Radiation. In particular, as further discussed in the
preamble to the associated proposed rule, the proposed revisions would (1) address
unnecessary conservatism and excessive subjectivity in regulatory requirements as they relate
to protection from very low doses of radiation, and (2) apply the NRC’s considerable regulatory
experience to incorporate flexibility and acceptable alternatives in the regulations while
maintaining reasonable assurance of adequate protection from the health effects of radiation
exposure.

The NRC has determined that certain aspects of its radiation protection standards allow for
excessive subjectivity that leads to overly cautious assessments, and thus, are in tension with
the NRC'’s Principles of Good Regulation, in particular, the “Efficiency,” “Clarity,” and “Reliability”
principles. Therefore, the NRC is proposing changes to its regulations and guidance to reduce
subjectivity and unnecessary burden on licensees and to increase flexibility associated with the
licensing and use of nuclear technology while maintaining reasonable assurance of adequate
protection of public health and safety. Specifically, the NRC has determined that the LNT model
may lead to conservative implementation of radiation protection measures at low doses.
Consequently, the NRC proposes to remove references to the ALARA principle, which rests on
the LNT model’'s assessment of risks from very low doses of radiation, from its regulations;
instead, the NRC would apply a less-subjective, graded approach to managing doses below
regulatory limits.

Since the proposed changes would predominantly affect regulations in Title 10 of the Code of
Federal Regulations (CFR) Part 20, “Standards for Protection Against Radiation,” they would
apply to all categories of NRC licensees. To the extent that the affected regulations must be
adopted for an Agreement State to maintain an adequate and compatible Agreement State
program, these proposed changes would impact Agreement States (AS). The proposed
changes would support the safe use and deployment of nuclear technologies while continuing



to maintain reasonable assurance of adequate protection of individuals. The proposed changes
are based on a comprehensive evaluation of the NRC’s regulatory experience and the current
state of scientific knowledge using a weight of scientific evidence decision-making approach as
described in E.O. 14303, “Restoring Gold Standard Science.”

Major provisions of the proposed rule are the following:

(1)

(2)

(8)
©)

Remove ALARA requirements from the regulations in 10 CFR Chapter I, and

apply a graded approach to dose management framework that involves
determinate thresholds for radiation protection, methods for dose management,
and acceptable dosimetry methods.

Establish a process, called the planned occupational dose limit extension, whereby
individuals can exceed certain annual occupational dose limits as long as certain
actions are taken and the resultant doses are maintained below multiyear limitations.
Introduce a reporting threshold for required monitoring results related to
occupational dose limits.

Replace unplanned overexposure reporting criteria for public and occupational
effective dose limits with a 5-year dose assessment.

Allow for variances in public dose limits and/or accessible dose rates on a case-by-
case basis, with the implementation of adequate controls.

Enable the optional use of modern dose modeling/calculation methods.

Apply a 10-rem design-basis accident acceptance criterion to consequence
analyses in Regulatory Guide (RG) 1.183 and retire the use of the “well-within”

and “small fraction of” standards.

Allow licensees to use NRC-approved devices for respiratory protection and certain
deviations for these devices without separate licensing actions.

Introduce revised threshold/constraint for control of radiological effluents to ensure
ample margin with the public dose limit and support of environmental policy
objectives, while providing a burden reduction and flexibilities for licensees.



2 BACKGROUND, STATEMENT OF THE PROBLEM, AND OBJECTIVE

2.1 Background

The NRC is proposing revisions to its radiation protection standards in 10 CFR Part 20 to
address E.O. 14300 and support national policy objectives. The proposed updates reflect the
NRC'’s reassessment of its use of the LNT model and the ALARA principle. The revisions would
provide flexibility and acceptable alternatives for licensees while maintaining adequate
protection for workers and the public.

These changes are driven by regulatory experience and national needs described in E.O.
14156, “Declaring a National Energy Emergency,” and E.O. 14300. Historically, the NRC has
revised radiation standards when it has determined that such revisions were necessary (e.g., as
scientific understanding has advanced). Current evidence suggests that aspects of the existing
radiation protection framework inadvertently lead to licensees applying overly cautious decision-
making to support activities that result in objectively very small doses. The NRC has concluded
that this outcome is inconsistent with the original intent of the radiation protection framework,
namely, to provide reasonable assurance of adequate protection.

The rulemaking is consistent with positions from major scientific bodies—including International
Commission on Radiological Protection (ICRP) Publications 26, 60, and 103; NCRP Report 180;
and related commentaries—and incorporates insights from past NRC rulemaking activities and
petitions regarding the LNT model. While earlier petitions to abandon LNT and ALARA were
denied due to insufficient scientific support, the NRC acknowledges that there have been
challenges regarding subjectivity in the implementation and enforcement of the NRC’s ALARA
requirements. The updated framework aims to improve clarity, reliability, and regulatory
effectiveness while continuing to ensure adequate protection and enabling safe, efficient use of
nuclear technology.

2.2 Problem men

On May 23, 2025, President Donald J. Trump signed E.O. 14300, “Ordering the Reform of the
Nuclear Regulatory Commission,” which requires the NRC to take a number of actions to help
provide the American people with safe, abundant nuclear energy. Section 2 of E.O. 14300 sets
forth the policy of the United States to (a) reestablish the United States as the global leader in
nuclear energy; (b) facilitate increased deployment of new nuclear reactor technologies; (c)
facilitate the expansion of American nuclear energy capacity from approximately 100 GW in
2024 to 400 GW by 2050; (d) employ emerging technologies to safely accelerate the modeling,
simulation, testing, and approval of new reactor designs; (e) support the continued operation of,
and facilitate appropriate operational extensions for, the current nuclear fleet, as well as the
reactivation of prematurely shuttered or partially completed nuclear facilities; and (f) maintain
the United States’ leading reputation for nuclear safety. Section 5, “Reforming and Modernizing
the NRC’s Regulations,” requires the NRC to undertake a review and wholesale revision of its



regulations and guidance documents as guided by the policies set forth in section 2 of the E.O.
This rulemaking addresses section 5(b), which requires the NRC to “reconsider reliance on the
linear no-threshold (LNT) model for radiation exposure and the “as low is as reasonably
achievable” standard, which is predicated on LNT.”

The proposed rule aims to provide the licensees with regulatory flexibility, efficiency and clarity
with the management of radiation doses. This revision will accomplish the following:

1.1 Revise existing regulations in the management and handling of radiation materials.
2.1 Provide licensees with flexibility in managing and maintaining dose records.
3.1 Enable nuclear innovation and deployment by reducing unnecessary burden.

4.1 Reliably maintain an acceptable level of radiation protection.



3 IDENTIFICATION AND PRELIMINARY ANALYSIS OF ALTERNATIVE
APPROACHES

The NRC analyzed one alternative to the rule as described in this section.

31Al ive 1: No Action Al .

The no action alternative is to maintain the status quo. Under the no action alternative, the NRC
would not amend any provisions of 10 CFR. Although this alternative is not responsive to E.O.
14300 it serves conceptually as the baseline for this analysis.

Alternative 2 would revise NRC regulations in 10 CFR Parts 19, 20, 34, 35, 40, 50, 53, 61, 71,
and 72 to reform and modernize the NRC'’s radiation protection framework. This includes
replacing references to ALARA in NRC regulations and adopting a graded approach to dose
management in its place as well as amending or promulgating other regulations related to
effluent restrictions, caregiver limits, occupational dose flexibilities, and alternative dosimetry
methods, among other proposed revisions further described in the Federal Register notice
associated with this proposed rulemaking.

The NRC recommends Alternative 2 because it reflects the NRC’s experience and other
developments in the field of radiation protection since the NRC'’s last major revisions to its
standards for protection against radiation in 1991, and it is responsive to the direction in E.O.
14300. Specifically, this alternative would address unnecessary conservatism and excessive
subjectivity in existing regulatory requirements as they relate to protection from very low doses
of radiation and would incorporate flexibility and acceptable alternatives in the regulations while
maintaining reasonable assurance of adequate protection from the health effects of radiation
exposure.

4 ESTIMATION AND EVALUATION OF COSTS AND BENEFITS

This section presents the NRC’s process for evaluating the expected costs and benefits of
Alternative 2 relative to the regulatory baseline (Alternative 1) and examines the costs and
benefits expected to result from Alternative 2. All costs and benefits are monetized, when
possible. The total costs and benefits are then summed to determine whether the difference
between the costs and benefits results in a positive benefit. In some cases, costs and benefits
are not monetized because meaningful quantification is not possible.

4.11dentification of Affected Attributes

This section identifies the components of the public and private sectors, commonly referred to
as attributes, that are expected to be affected by Alternative 2. The NRC staff developed an
inventory of the impacted attributes using the list in NUREG/BR-0058, draft Revision 5,
“Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory Commission,” issued



January 2020 (NRC, 2020).

The rule would affect the eleven attributes described below.

1)

o)

6)

Public Health (Accident). This attribute measures expected changes in radiation
exposures to the public resulting from changes in accident frequencies or accident
consequences associated with the proposed action.

Public Health (Routine). This attribute accounts for changes in radiation exposures to
the public during normal operations (i.e., nonaccident situations) that result from the
proposed regulatory action.

Occupational Health (Accident). This attribute accounts for the health effects, both
immediate and long-term, associated with site workers (i.e., both plant personnel and
external workers assisting at the plant in response to the accident) as a result of
changes in accident frequency or accident mitigation. External workers assisting in
response to the accident include those individuals who are participating in the
emergency operations for stabilizing and securing the damaged unit, as well as
those individuals subsequently involved in the site cleanup and decontamination.

Occupational Health (Routine). This attribute accounts for radiological exposures to
workers during normal operations (i.e., nonaccident situations).

Industry Operation. This attribute accounts for the projected net economic effect
caused by routine and recurring activities required by the alternative on all affected
entities. These activities include the reduction of exemption requests from applicants
and licensees and the reduction of license amendment requests (LARs) from
licensees.

NRC Implementation. This attribute accounts for the projected net economic effect
on the NRC to place the alternative into operation. These activities include the costs
to complete and issue the final rule and finalize and issue the associated RGs.



7) NRC Operation. This attribute accounts for the projected net economic effect on the
NRC caused by routine and recurring activities required by the alternative after
implementation of the final rule. These activities include the reduction in NRC
reviews of exemption requests and LARs.

8) Other Government Entities. This attribute measures the net economic effect of the
proposed action on the Federal government (other than the NRC) and State and
local governments resulting from the action’s implementation or operation. For this
rulemaking the other government entities are the AS.

9) Improvements in Knowledge. This attribute accounts for increases in knowledge due
to advances in reactor design and technology, PRA, and other risk-informed
analytical techniques.

10) Regulatory Efficiency. This attribute accounts for regulatory and compliance
improvements resulting from the implementation of Alternative 2 relative to the
regulatory baseline. For example, Alternative 2 would improve regulatory efficiency
by incorporating by reference modern alternative dosimetry methods which would
reduce the need for case-by-case exemption requests for their use.

11) Public Confidence. This attribute accounts for the confidence the public has in the
NRC'’s ability to effectively regulate applicants and licensees, including appropriate
responses to statutory requirements and continuing to innovate and assess future
designs and needs.

4.2 Analytical Method

This section describes the process used to evaluate costs and benefits associated with
Alternative 2 relative to the baseline, Alternative 1. The benefits include any desirable changes
in affected attributes (e.g., monetary savings). The costs include any undesirable changes in
affected attributes (e.g., monetary costs).

Of the 11 affected attributes, the analysis quantitively evaluates 4 attributes Industry Operation,
NRC Implementation, NRC Operation, and Agreement State Operation and Implementation.
Quantitative analysis requires a baseline characterization of the affected attribute, including
factors such as the number of affected entities, the nature of the activities currently performed,
and the types of systems and procedures that licensees or applicants would consider or would
no longer implement because of the proposed alternatives. Where possible, the NRC calculated
costs for these attributes using distributions to quantify the uncertainty in these estimates. The
NRC evaluated the remaining attributes qualitatively because the benefits relating to regulatory
efficiency are not easily quantifiable or because the data necessary to quantify and monetize
the impacts of these attributes are not available.

The NRC documents its assumptions throughout this regulatory analysis. Appendix A to this
regulatory analysis summarizes the key assumptions and inputs.



4.2.1 Regulatory Baseline

This regulatory analysis measures the incremental costs of the proposed rule relative to
Alternative 1, a baseline that reflects anticipated behavior in the event the NRC does not
undertake any regulatory action. As part of the regulatory baseline used in this analysis, the staff
assumes full licensee compliance with existing NRC regulations. Section 4 of this regulatory
analysis presents the estimated incremental costs and benefits of Alternative 2 compared to this
baseline.

All NRC licensees are subject to the NRC's radiation protection requirements set forth in 10
CFR Part 20, which are designed to protect both members of the public and occupational
workers from harm that could be caused by exposure to radiation resulting from a licensee's use
of radioactive materials.

The current 10 CFR Part 20—without the revisions reflected in the proposed rule—was last
significantly revised in 1991. The 1991 revisions culminated with the Commission adopting, with
some exceptions, the 1977 recommendations from International Commission on Radiation
Protection (ICRP) Publication 26. These revisions marked a significant departure from the
approach to radiation protection that the NRC and its predecessor, the AEC, had followed since
the 1950s. The most significant technical change was the adoption of the concept of “effective”
dose, a concept that uses a series of correction factors to translate the risk associated with any
type of radiation exposure to a dose as if it were given to the entire body. Effective dose is
particularly important for predicting and limiting the stochastic effects of radiation exposure (i.e.,
health effects, such as cancer, whose occurrence is random in nature). As described in the
proposed rule for the 1991 revisions of 10 CFR Part 20 (51 FR 1092, May 21, 1991), prior to
those revisions, regulatory limits were derived from implicit judgements on health effects
associated with the use of licensed materials; but in the 1991 revisions, these limits were
derived from an increased understanding of the risk of health effects from radiation exposure.

As described in the NRC’s 1991 final rule, the current radiation protection standards were
revised based on the following key assumptions: (1) within the range of exposure conditions
usually encountered in radiation work, there is a linear relationship, without threshold, between
dose and the probability of stochastic health effects (such as latent cancer and genetic effects)
occurring; (2) the severity of each type of stochastic health effect is independent of dose; and
(3) nonstochastic radiation-induced health effects (i.e., health effects whose occurrence is not
random in nature, but rather is based on exceeding an empirically determined threshold dose)
can be prevented by limiting exposures so that doses are below the thresholds for their
induction.

The ALARA principle is an outgrowth of applying the LNT model. That is, because the LNT
model does not recognize a threshold below which stochastic health effects do not occur, there
is an implication that dose should be minimized to also minimize the risk of health effects. The
NRC'’s current implementation of the ALARA principle allows for subjectivity in the expectations for
dose reduction measures, oftentimes resulting in overly conservative outcomes. The current
radiation protection standards in 10 CFR Part 20 use dosimetry methods that are based, with
some exceptions, on ICRP Publication 26 (and supporting publications like ICRP Publication 30),
which contains the 1977 recommendations of the ICRP. Other NRC regulations and certain
license conditions make use of different dosimetry methods. Some licensees have applied for
NRC approval to use derived limits that are based on more recent dosimetry methods, in
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particular with respect to internal dose calculations of inhaled radionuclides. The NRC has
approved the use of those methods on a case-by-case basis, concluding that their use provides
reasonable assurance of adequate protection of the health and safety of workers and the public
and complies with applicable regulatory requirements.

The NRC'’s current regulations also include requirements for maintaining control over the
release of radioactive material to the environment during normal reactor operations. For
example, under § 50.34a and § 50.36a, the NRC requires nuclear power plant licensees to
include in their facilities measures to control radiological effluents to the environment—including
via monitoring and control systems—and to have in their licenses technical specifications to
control the release of effluents. For power reactors, Appendix | to 10 CFR Part 50 provides
numerical design objectives regarding effluents. These design objectives are translated into
performance criteria that are reflected in plant-specific technical specifications. In these
requirements, effluents are quantified using the calculated dose that a member of the public
would receive when exposed to the effluents under limiting conditions, i.e., the hypothetical
maximally exposed individual who represents the maximum exposure regarding food
consumption, occupancy, and other usage in the vicinity of the plant site. A similar requirement
regarding air emissions for licensees not subject to § 50.34a and § 50.36a is provided in

§ 20.1101(d). The NRC'’s current regulations include a constraint on radionuclide air emissions
of 10 mrem/year.

In the NRC'’s current regulations, planned special exposures (PSEs) (see 10 CFR 20.1206) allow
occupationally exposed individuals to receive doses in excess of the applicable limit to a
maximum of twice the applicable limit in one year provided that certain criteria are met (e.g.,
documentation tracking lifetime dose and remaining bank of PSE-dose). There is a cap on PSE-
dose of five times the applicable limit over the lifetime of an individual. To ensure compliance with
this lifetime cap, a licensee must ascertain the lifetime exposure history of an individual prior to
conducting a PSE of that individual. Additionally, a PSE is viewed as a tool to be used only during
exceptional circumstances. As such, PSEs involve additional reporting and recordkeeping
requirements when compared to routine occupational exposures. Since the NRC added the
regulations allowing for PSEs in the 1991 revisions to 10 CFR Part 20, PSEs have not been used
by licensees, as demonstrated through a lack of reports having been submitted to the NRC per

§ 20.2204.

4.2.2 Affected Entities

The proposed rule will affect industry, AS and the NRC. In the industry, licensees with
provisions affected by 10 CFR Parts 19, 20, 30, 34, 35, 40, 50, 53, 61, 71, or 72 will potentially
be affected by the proposed rule. The reactor and fuel cycle licensees are summarized as active
and decommissioning below:

Active:
¢ Ninety-four nuclear power reactors at 54 sites.
e Twenty-nine licensed research and test reactors.
¢ NRC and AS have more than 17,000 licenses for medical, academic, industrial, and
general users of nuclear materials.
o The NRC regulates more than 2,000 licenses.
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o The AS regulate more than 15,000 licenses.
e Three NRC-licensed uranium recovery facilities.
e Four AS-licensed low-level radioactive waste disposal facilities.
o Eighty-five licenses for independent spent fuel storage installations.

Decommissioning:

e Approximately 100 nuclear materials licenses are terminated each year.

e Twenty-three nuclear power reactors are in various stages of decommissioning.

e Three research and test reactors are permanently shut down and in various stages of
decommissioning.

e Eight complex materials sites are in various stages of decommissioning.

¢ One fuel cycle facility is in partial decommissioning, and one is undergoing
decommissioning.

¢ Five NRC-licensed uranium recovery facilities are in various stages of decommissioning.

For materials licensees, the NRC tracks the number of its licensees through its Web-Based
Licensing (WBL) system. WBL is a materials licensing system that supports the NRC and AS in
managing the licensing information of businesses that use radioactive materials. WBL supports
the entry of licensing information and license images that enables the NRC and AS to manage
the licensing life cycle from initial application through license issuance, amendment, reporting,
and termination. NRC licensees are grouped by program code. In order to determine the total
amount of licensees that would be affected by the proposed rule over the course of the analysis
horizon, the NRC staff selected the relevant program codes in WBL for NRC medical licensees
that perform radiopharmaceutical administrations and tracked the additions and retirement of
licenses for each selected program code over a ten-year period. The NRC used the mean
number of net changes in licenses for each program code to project the number of licensees
over the analysis horizon, starting from the number of licensees in the base year. To project the
number of AS medical licensees, the NRC used a ratio of 9.8, based on the ratio between the
number of NRC medical licensees and AS medical licensees reported in the most recent annual
count of licensees. The NRC combined these amounts to estimate the total number of licensees
that would be affected by the proposed rule.

42.3 Base Year

All monetized costs are expressed in 2024 dollars. The analysis assumes that ongoing costs of
operation related to the alternative being analyzed will begin no earlier than 30 days after
publication of the final rule unless otherwise stated. The analysis assumes that the final rule will
be effective in 2027.

The applicants’ one-time and periodic and recurring annual operating expenses are estimated.
The values for annual operating expenses are modeled as a constant expense for each year of
the analysis horizon. The NRC performed a discounted cash flow calculation to discount these
annual expenses to 2024.

4.2.4 Discount Rates

12



In accordance with NUREG/BR-0058, net present value (NPV) calculations are used to
determine how much society will need to invest today to ensure that the designated dollar
amount is available in a given year in the future. By using NPVs, costs and benefits are valued
at a reference year for comparison, regardless of when the cost or benéefit is incurred in time.
The NPVs are annualized as a constant annual value that would need to be expended each
year of the time horizon to amount to the same value as the NPV. Consistent with NRC
guidance, present-worth calculations in this analysis use 7 percent and 3 percent real discount
rates.

4.2.5 Labor Rates

For the purposes of this regulatory analysis, the NRC applied incremental cost principles to
develop labor rates that include only labor and material costs that are directly related to the
implementation, operation, and maintenance of the rule requirements. This approach is
consistent with the guidance in NUREG/CR-3568, “A Handbook for Value-Impact Assessment,”
issued December 1983 (NRC, 1983), and general cost-benefit methodology. The NRC
incremental labor rate is $158 per hour for fiscal year 2025.

" The NRC labor rates presented herein differ from those developed under the NRC'’s license fee recovery program
(10 CFR Part 170, “Fees for facilities, materials, import and export licenses, and other regulatory services under the
Atomic Energy Act of 1954, as amended”). NRC labor rates for fee recovery purposes are appropriately designed for
full-cost recovery of the services rendered and as such include nonincremental costs (e.g., overhead, administrative,
and logistical support costs).
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The staff used data from the Bureau of Labor Statistics (BLS) 2024 occupational employment
and wages data, which provides labor categories and the mean hourly wage rate by job type, at
the 2024 price level. The labor rates used in the analysis reflect total hourly compensation,
including wages and nonwage benefits using a burden factor of 2.4. The NRC used the BLS
data tables to select appropriate hourly labor rates for performing the anticipated tasks
necessary during and following implementation of the proposed alternative. In establishing this
labor rate, wages paid to the individuals performing the work plus the associated fringe benefit
component of labor cost (i.e., insurance premiums, pension, and legally required benefits) are
considered incremental expenses and are included.

Table 1 describes the labor rate data used in the analysis.

Table 1: Labor Rate Estimates by Industry Sector and Labor Category

Tiﬁgs(iitri]ot?ﬂs Standard Occupational Classification (SOC Hourly wage in 2024 dollars
analysis) Code) Weighting 25% Median 75%
Industry
Financial Managers (11-3031) 5% $139.46 $189.58 $250.08
Licensee Environmental Engineers (17-2081) 5% $92.45 $120.98 $154.58
Labor Rate Sﬁﬁ%ﬂ%ﬁ!ﬂiﬂg an g)""fety Specialists 85% $67.56 $90.24 $117.43
Lawyers (23-1011) 5% $115.22 $184.15 $263.38
Industry blended mean wage $74.78 $101.44 $133.22
Agreement States
Financial Managers (11-3031) 15% $109.94 $136.78 $165.77
Ag';eTent Environmental Engineers (17-2081) 15% $92.40 $112.51 $137.09
ate
Licensing | Occupational Health and Safety Specialts 4% | 6960 | 5868 $106.87
Lawyers (23-1011) 25% $102.70 $128.40 $161.30
Agreement States blended mean wage $87.35 $108.59 $133.85
Industry Radiation Safety Officer Mean Upper Estimate
Rgzi{aettiﬁn Physicians (29-1210) 50% $159.77 $314.21 $468.65
Officer | Radiologists (29-1224) 50% $235.78 $415.18 $594.58
Radiation Safety Officer blended mean wage $197.77 $364.69 $531.61

4.2.6 Sign Conventions

The sign conventions used in this analysis are that all favorable consequences for Alternative 2
are positive and all adverse consequences are negative. Negative values are shown using
parentheses (e.g., negative $500 is displayed as ($500)).

4.2.7 Analysis Horizon

The NRC assumes that the proposed rule will be effective in calendar year 2027. To define the
analysis horizon covered by this regulatory analysis (i.e., the period over which costs and
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benefits would be incurred), the staff evaluated the potential effects of this proposed rule over a
20-year period of analysis (2027 to 2046).

4.3 Data

This analysis discusses the data and assumptions used in analyzing the quantifiable impacts
associated with the alternative and the data is summarized in Appendix A. To collect data for this
analysis, the NRC used input from subject-matter experts, knowledge gained from past
rulemakings, and information obtained during public meetings and from correspondence. The
NRC considered the potential differences between the new requirements and the current
requirements and incorporated the incremental changes into this regulatory analysis.
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5 RESULTS

This section presents the incremental quantitative and qualitative benefits and costs by attribute
for Alternative 2, relative to the regulatory baseline (Alternative 1). Incremental benefits and
costs are calculated values and impacts that are above the baseline condition. The baseline
condition for this rulemaking action includes the benefits and costs to comply with the current
requirements in 10 CFR Parts 19, 20, 34, 35, 40, 50, 53, 61, 71, and 72. As described in the
previous sections, costs and benefits are quantified where possible and are shown to be either
positive or negative, depending on whether the alternative has a favorable or adverse effect
relative to the regulatory baseline (Alternative 1). Those attributes that are not easily
represented in monetary values are discussed in qualitative terms. This “ex ante cost-benefit
analysis” provides helpful information that the NRC can use to decide whether to select an
alternative. The potential benefits and costs of the alternatives are analyzed for (1) Industry, (2)
Agreement States and (3) the NRC. The analyses in this section are based on the NRC’s
assessment and input from stakeholders.

5.1 Industry Operation

Licensees would be expected to incur costs and cost savings relative to the baseline if the
proposed rule is adopted. The proposed rule includes many changes in reporting and record
keeping requirements that were quantitatively estimated. Additional savings that could not be
quantified are expected. Changes in worker exposure limits would, in some cases, allow work to
be completed by fewer workers in workspaces where they would be exposed to ionizing
radiation, which would provide labor savings. New equipment would sometimes require less
shielding if radiological assessments are completed with updated dosimetry methods, which
would decrease equipment costs.

5.2 NRC Implementation

The quantified costs of implementation are the rulemaking costs for completing the final rule and
guidance. These rulemaking costs are not included in the cost and cost savings totals because
they will be completed before the final rule would be adopted. Additional implementation costs
of training NRC personnel should add marginally to regular training but was not quantified.
Rulemaking costs are estimated to be $194,000 for completing the final rule and $64,000 for
completing the guidance for a total of $258,000 discounted to the 2024 base year.

2 An “ex ante cost-benefit analysis” is prepared before the implementation of a policy, program, or alternative and
can assist in deciding whether to allocate resources to that alternative.

5.3 NRC Operation

The NRC would be expected to incur costs and cost savings relative to the baseline if the
proposed rule is adopted. The proposed rule includes many changes in reporting and record
keeping requirements that were quantitatively estimated.
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5.4 Agreemen Implemen

The AS would be expected to incur costs and cost savings relative to the baseline if the
proposed rule is adopted. To the extent that the affected NRC regulations are required for an
adequate and compatible AS program, AS will also incur rulemaking costs only if the rule goes
into effect, thus these costs are also included as costs imposed by the proposed rule.

55 U int | Sensitivity Anal

The NRC completed a Monte Carlo sensitivity analysis for this regulatory analysis using the
specialty software “@Risk.” The Monte Carlo approach answers the question, “What distribution
of net costs and benefits results from multiple draws of the probability distribution assigned to
key variables?”

5.5.1 Uncertainty Analysis Assumptions

The NRC provides the following analysis of the variables with the greatest uncertainty on
estimates of values. As noted above, the NRC performed this analysis with a Monte Carlo
simulation analysis using the @Risk software program. Monte Carlo simulations involve
introducing uncertainty into the analysis by replacing the point estimates of the variables used to
estimate costs and benefits with probability distributions. By defining input variables as
probability distributions instead of point estimates, the influence of uncertainty on the results of
the analysis (i.e., the net benefits) can be effectively modeled.

The probability distributions chosen to represent the different variables in the analysis were
bounded by the range-referenced input and the NRC staff’s professional judgment. When
defining the probability distributions for use in a Monte Carlo simulation, summary statistics are
needed to characterize the distributions. These summary statistics include (1) the minimum,
most likely, and maximum values of a program evaluation and review technique (PERT)
distribution,® and (2) the specified integer values of a discrete population. The NRC used the
PERT distribution to reflect the relative spread and skewness of the distribution defined by the
three estimates.

3 A PERT distribution is a special form of the beta distribution with specified minimum and maximum values. The
shape parameter is calculated from the defined “most likely” value. The PERT distribution is similar to a triangular
distribution in that it has the same set of three parameters. Technically, it is a special case of a scaled beta (or beta
general) distribution. The PERT distribution is generally considered superior to the triangular distribution when the
parameters result in a skewed distribution because the smooth shape of the curve places less emphasis in the
direction of skew. Similar to the triangular distribution, the PERT distribution is bounded on both sides and, therefore,
may not be adequate for some modeling purposes if the capture of tail or extreme events is desired.
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Appendix A identifies the data elements, the distribution and summary statistic, and the mean
value of the distribution used in the uncertainty analysis.

5.5.2 Uncertainty Analysis Results

The NRC performed the Monte Carlo simulation by repeatedly recalculating the results

10,000 times. For each iteration, the values identified in Appendix A were chosen randomly from
the probability distributions that define the input variables. The values of the output variables
were recorded for each iteration, and these values were used to define the resultant probability
distribution.

For the analysis shown in each figure below, the NRC ran 10,000 simulations in which it
changed the key variables to assess the resulting effect on costs and benefits. Figures 1
through 4 display the histograms of the incremental costs and benefits from the regulatory
baseline (Alternative 1) for each affected entity and the total net benefit of the rule. The analysis
shows that the rulemaking results in net cost savings for Industry, the AS, the NRC and in total
with greater than 95 percent confidence.
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Figure 1. Industry Net Cost Savings (7-percent discounting)—Alternative 2
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Figure 2. Agreement State Net Cost Savings (7-percent discounting)—Alternative 2
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Figure 3. NRC Net Cost Savings (7-percent discounting)—Alternative 2
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Figure 4. Total Net Cost Savings (7-percent discounting)—Alternative 2
Table 2 presents descriptive statistics for the uncertainty analysis.
Table 2: Descriptive Statistics for Uncertainty Results (X Percent NPV)
Uncertainty Result Cost Savings (2024 Dollars, in Millions)
ity Resu Min Mean Max 5% 95%
Industry Net Cost Savings $8.67 $9.53 $10.32 $9.14 $9.93
Agreement State Net Cost
Savings $0.10 $0.24 $0.38 $0.18 $0.31
NRC Net Cost Savings $0.62 $0.70 $0.80 $0.66 $0.74
Total Net Cost Savings $9.60 $10.48 $11.31 $10.08 $10.88

This table displays key statistical results, including the 90-percent confidence interval in which
the net benefits would fall between the 5-percent and 95-percent values.

5.5.3 Summary of Uncertainty Analysis

The simulation analysis shows that the estimated mean benéefit (i.e., positive averted costs or
savings) for this rule is $10.5 million with 90-percent confidence that the net benefit is between

$10.1 million and $10.9 million using a 7-percent discount rate. The NRC’s quantitative
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estimates show that the rule alternative (Alternative 2) provides cost savings to Industry, AS,
and the NRC. The cost savings are based on averted reporting and recordkeeping labor
costs. The uncertainty bounds represent the reasonable range in labor hours, given that these
costs cover a variety of events that may require different amounts of labor to meet the NRC’s
reporting and recordkeeping requirements. The uncertainty bounds are also based on
uncertainty about the wage rates and the number of actions per year.

5.5.4 Sensitivity Analysis

The NRC conducted a sensitivity analysis using a discount rate of 3 percent. The sensitivity
analysis shows that the estimated mean cost savings for this rule is $11.8 million per year with
90-percent confidence that the net benefit is between $11.4 million per year and $12.3 million
per year using a 3-percent discount rate. Therefore, the sensitivity analysis demonstrates that
the alternative provides cost savings at a range of discount rates.

5.6 Disaggregation

Consistent with the guidance in NUREG/BR-0058, Section 4.3.2, “Criteria for the Treatment of
Individual Requirements,” the NRC staff performed a screening review to determine whether
any individual requirement would be unnecessary to achieve the objectives of the rulemaking.
The staff did not identify any unnecessary or unrelated provisions; therefore, it did not perform a
disaggregation for this regulatory analysis.

5.7 Summary of the Results
Q ified Net C Savi

This regulatory analysis identifies both quantifiable and nonquantifiable costs and benefits that
would result from Alternative 2 (rulemaking). Although quantifiable costs and benefits appear to
be more tangible, decisionmakers should not discount costs and benefits that cannot be
quantified. Such benefits or costs can be as important as or even more important than benefits
or costs that can be quantified and monetized.

Table summarizes the estimated quantified cost savings for the alternatives, compared to the
regulatory baseline (Alternative 1). The quantitative analysis used best estimate values.

Table 3: Quantified Net Cost Savings

Annualized Net Cost Savings
Description (2024 dollars)
7% 3%
Industry $9,531,000 $10,657,000
Agreement
States $244,000 $363,000
NRC $704,000 $820,000
Total $10,479,000 $11,840,000
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N ified Benefit

In addition to the quantified costs, the NRC analyzed benefits and costs that could not be
monetized but would affect Industry, workers and the public. A discussion of nonquantified
benefits and costs follows.

Alternative 2 may incur costs or benefits to the industry and the NRC that are not currently
quantifiable. For several of the changes discussed below, the NRC did not quantify the health
effects related to a potential increase or decrease in radiation exposure at either the
occupational or public level because the information required to meaningfully do so is not
obtainable. More specifically, in order to calculate the quantified costs or benefits of a change in
radiation exposure, the NRC would need to know the exact amount of changes in dose to both
occupational workers and the public as a direct result of the proposed changes. This value
could then be placed in the context of currency by using the NRC’s dollar per person-rem
conversion. However, the NRC does not have reliable data on how much doses will change as
a result of this rulemaking, only that resultant doses would still have to remain below the
applicable limit. In addition, because the proposed revisions would (1) still require that public
and occupational doses be kept below existing limits such that there would be insignificant
impacts to health and safety and such that NRC has reasonable assurance of adequate
protection of the public health and safety and (2) still requires that the release of radioactive
materials be controlled such that there is ample margin of safety to protect public health, the
costs or benefits associated with radiation exposure are not quantified in this analysis.

Alternative dosimetry methods

The NRC did not quantify the effects of the proposed changes to 10 CFR 20.1004, 20.1010, and
Appendix H to 10 CFR Part 20 to give licensees and applicants the option to voluntarily use
specific, alternative, dosimetry methods. The NRC cannot accurately predict the frequency that
licensees may take advantage of this additional flexibility. However, the NRC expects that
licensees that do so would incur significant cost savings through reductions in licensee labor via
use of the alternative methods incorporated in the proposed rule. The alternative methods
codified through this proposed rule more closely align with modern methods for radiation
protection, reflected in the radiation protection software licensees currently use and the training
that health physicists currently receive. Currently, a licensee wanting to use an updated
dosimetry method would have to submit an application to the NRC for approval, or, in cases
where the method is referenced in guidance, the licensee would have to provide a technical
justification for deviating from the guidance. Each of these approaches imposes additional cost
and burden on the licensee. In addition, some of the alternative methods may lead to
operational savings for licensees. For instance, ANSI/ANS, 2020. Photon and Neutron Fluence-
to-Dose Conversion Coefficients.

ANSI/ANS-6.1.1-2020, one of the alternative dosimetry methods the proposed rule incorporates,
generally results in about 30% lower radiation dose for gamma and neutron radiation of a given
energy. Meaning that the expected radiation field from a particular source (i.e., fluence) would
require less shielding to achieve a given dose, when compared to the previous version of this
standard which is currently referenced in NRC guidance. There are many factors that contribute
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to a radiation shield design (e.g., shape, size, material, desired dose reduction, characteristics
of incident radiation etc.) therefore, it is not possible to conduct a meaningful cost analysis that
applies broadly. However, the general impact of generically approving the use of this standard
is expected to result in direct cost savings for licensees.

Lastly, the proposed changes institute a regulatory framework for licensees to request the use
of additional alternative methods not already included in the NRC'’s regulations. The staff
envisions updating the regulation to incorporate new methods as they are developed—typically
on the timescale of several years. Therefore, the staff does not expect licensees to have to
pursue case-by-case approvals of alternative methods, but the proposed changes that allow for
case-by-case approvals will be beneficial because this removes the need for licensees to submit
exemptions and provides regulatory clarity on how to make such requests. Both lead to savings
in licensee labor. The NRC expects, based on its technical expertise and experience in pre-
application activities, that many new and advanced reactor applicants would seek to use
updated dosimetry methods.

References to the ALARA principle

The LNT model of radiation protection has led to confusion regarding the risks associated with
low doses of radiation exposure and to unintended consequences as it relates to the costs
associated with radiation protection at levels common to NRC-licensed activities. This model is
used to account for the stochastic nature of some radiogenic health effects. It combines
knowledge from epidemiological data from atomic bomb survivors and other cohorts and
radiobiological research results to establish a relationship between the amount of radiation
dose that a human receives and the health outcome, in particular cancer. The ICRP describes
how epidemiological data from high doses are used to predict risk at very low doses:

The LNT model receives considerable, although not decisive, support from
epidemiological studies of radiation-related cancer risk, in the same sense that the
risk of mortality and morbidity form all solid cancers combined in the LSS [Life Span
Study] is proportional to radiation dose down to about 100 mGy [10,000 mrad],
below which statistical variation in baseline risk, as well as small and uncontrollable
biases, increasingly tend to obscure evidence concerning any radiation-related risk.
This uncertainty is the main reason why it is generally impossible to determine, on
epidemiological grounds alone, that there is, or is not, an increased risk of cancer
associated with radiation exposures of the order of a few tens of mSv [1 mSv = 100
mrem] and below. Risk estimates for such exposures are obtained through the use
of mathematical models that assume a simple relationship, e.g., linear, linear-
quadratic, or linear with a dose and dose rate effectiveness factor (DDREF)
between risk at higher doses, where epidemiological data tend to be informative,
and at doses so low that direct epidemiological observation is uninformative (ICRP
Publication 103, paragraph A179).
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The radiation dose response relationship is commonly accepted to be linear with changes in
slope at lower doses indicating less health impact per unit dose at lower doses. To date, no
threshold has been established in this model, meaning that as the dose decreases to zero, the
corresponding risk follows proportionally to zero. However, this lack of a threshold

and the proportional relationship between dose and health response are commonly distilled to
mean that even the lowest dose will increase the risk of cancer. While this conclusion is
technically consistent with the LNT model, it is overly simplistic and leads to confusion because
it discounts the effect of known biological responses to cellular upsets and the margins of error
associated with slope factors and cancer coefficients that, at low levels of dose, include zero
health effects as a possibility.

The NRC recognizes that the quantitative estimation of health risk at very low doses presents
longstanding scientific challenges. The NRC acknowledges that advances in radiobiology
have identified mechanisms such as DNA damage response and repair, dose-rate effects, and
adaptive cellular responses that complicate simple linear extrapolation. However,

the NRC finds that no consensus-supported, regulation-ready alternative model to the LNT
model exists at this time. In the absence of such a suitable replacement, the NRC has taken
this opportunity to address the LNT model’s inherent limitation by carefully examining its
unintended impact on ALARA practices.

The ALARA principle is an outgrowth of applying the LNT model. That is, because the LNT
model does not recognize a threshold below which stochastic health effects do not occur, there
is an implication that dose should be minimized to also minimize the risk of health

effects. However, properly understood, the ALARA principle recognizes that, unless all dose is
eliminated, some risk may remain but that the level of that risk should be balanced by the
reasonableness of further dose reduction measures. In contrast, over-conservatism in the
application of the LNT model at very low doses combined with the potential for enforcement
action for noncompliance renders implementation of the model susceptible to rote attempts at
dose reduction rather than an approach tempered by a measured consideration of the
reasonableness of those reductions. In essence, the reasonableness test that is supposed to
be inherent to ALARA-related decision-making has gradually become an expectation that if a
means of dose reduction is available, regardless of its reasonableness in relation to the total
dose and the amount of reduction, it should be applied without further consideration. In
practice, this has at times resulted in significant economic costs and operational and licensing
inefficiencies without commensurate public health and safety gains.

In order to address the problems of subjectivity and over-conservatism that were introduced
through the implementation of the references to the ALARA principle throughout the NRC’s
regulations, the NRC proposes removing these references and replacing them with a
requirement for a graded approach to dose management, which would essentially be an
application of the concept of optimization that, below the dose limits, relies

on various existing regulatory requirements as well as licensees’ individual radiation
protection programs to manage dose. The graded approach to dose management would rely
on a series of threshold doses below the regulatory dose limits and dose management
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actions to be taken at each threshold dose. These threshold doses and dose management
actions would generally correspond to existing requirements in 10 CFR Part 20 or other
regulations and, therefore, should already be incorporated within the radiation protection
programs of existing licensees to a degree “commensurate with the scope and extent of
licensed activities” as is currently required by § 20.1101.

Under a graded approach to dose management, additional dose management actions would
apply as radiological hazards increase and move closer to the applicable regulatory dose limit.
The dose levels corresponding to dose management actions are threshold doses in that

they represent determinate boundaries above which a specific action is required and below
which they are inapplicable (i.e., there is no subjectivity to when a specific

dose management action should be taken). Examples of these progressively increasing,
threshold doses for occupational exposure are expected doses of 100 mrem/year, 500
mrem/year, and 5 rem/year. Specifically, above an expected dose of 100 mrem/year, licensees
are required to provide instructions to workers (i.e., radiation worker training) per 10 CFR
19.12; above an expected dose of 500 mrem/year, or, more specifically, 10 percent of the
applicable limit, licensees are required to monitor doses to individual workers per 10

CFR 20.1502; and above an expected dose of 5 rem/year (i.e., the regulatory dose limit),
licensees can exercise the proposed new planned occupational dose limit extension of §
20.1205 or the existing planned special exposure process of § 20.1206, if the situation requires
higher dose.

As explained further in the preamble to the proposed rule, one purpose of the proposed rule is
to restore to the NRC'’s regulations the original intent of the ALARA principle, which is to ensure
that dose reductions below the dose limits are only required to the extent that they are
reasonable and are supportive of compliance with those dose limits. The effect of removing
references to ALARA and replacing them with the requirements of a graded approach to dose
management cannot be accurately quantified, thus those effects are qualitatively analyzed here.
The principle of ALARA is interspersed throughout current licensees’ radiation protection
programs and is applied in such a way that it bounds the licensee decision making process.
However, a licensee’s application of the principle is not formally tracked at a granular level,
rather, its use is assumed in the implementation of the radiation protection program. Therefore,
it is not possible for the NRC to quantify the direct costs or benefits of its removal. However, the
NRC expects that the implementation of the graded approach to dose management would lead
to savings for licensees in both operational and labor costs. Specifically, the proposed changes
would provide licensees with a structured process that provides definite radiation thresholds for
when a licensee must implement additional radiation protection measures in a graded manner.
Prior to the proposed changes, licensees would conduct their own analysis for all potential
exposures to determine whether their radiation safeguards would meet the ALARA principle,
and as explained in the preamble to the associated proposed rule, the ALARA principle is
susceptible to subjective application whereas the proposed revisions are intended to increase
objectivity. Because the graded approach to dose management provides distinct thresholds,
under which adequate protection and safety is still maintained, its implementation would result
in scenarios where a licensee would not proceed with radiation protection measures that may
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not provide a further health and safety benefit but would incur direct costs for licensees.

Planned Occupational Dose Limit Extension

The NRC did not quantify the effects of the proposed changes to codify the new procedure in
10 CFR 20.1205 for allowing workers to receive doses in excess of applicable annual limits. As
this is a new procedure, the NRC lacks data to meaningfully quantify its projected usage.
However, the proposed changes could result in significant savings for licensees that utilize the
procedure by providing flexibility to balance occupational exposure with operational needs;
especially when compared with the current regulations pertaining to planned special exposures.
This will result in a direct reduction in licensee labor costs while maintaining reasonable
assurance of adequate protection and of the public health and safety.

5.8 Reqgulatory Flexibility Analysis

As required by the Regulatory Flexibility Act of 1980, 5 U.S.C. 605(b), the Commission certifies
that this rule, if adopted, will not have a significant economic impact on a substantial number of
small entities. Therefore, in accordance with section 605(b), the NRC is not preparing a
regulatory flexibility analysis. The rule will apply to the many small entities that are among the
NRC licensees, applicants, and petitioners for rulemaking, but it will impose no new burden on
those small entities because the proposed rule will provide cost savings to any licensee
affected by changes in the regulations.

However, to fully evaluate the impact that a small entity would be expected to incur as a result
of the proposed rule, the ratio of annualized savings was calculated as a percentage of
estimated gross receipts. The NRC has not established a quantitative cutoff for “significant
impact.” For the purpose of this rulemaking, the NRC assumes “significant’ impact if the ratio
of annualized costs, savings, or benefits to estimated annual gross receipts for a licensee
exceeds 1 percent.

The rule will have an estimated $796,000 implementation cost impact on the industry. This cost
will be spread over as many as 4,781 impacted licensees or an average implementation cost of
approximately $166 per licensee. The rule will have an annual savings impact on the industry
as well of an estimated $9.5 million per year or an average cost savings of an estimated $2,000
per year per licensee.

The NRC assumes that all affected licensees have annual revenues greater than $200,000;
therefore the estimated impacts do not exceed the 1 percent criterion for “significant impacts.”
Therefore, even though the rule will affect a substantial number of licensees that are small
entities it will not have a significant economic impact on these entities.
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6 DECISION RATIONALE

The assessment of total costs and benefits discussed previously leads the NRC to the
conclusion that the rule, if implemented, would result in cost savings to the NRC, AS, and

Industry.
Table 4 summarizes these benefits.

Table 4: Summary of Totals

Quantified Cost Savings

Nonquantified Benefits and Costs

Alternative 1: No Action

$0

None

Alternative 2:

Industry: (all provisions)
$9.5 million/year using a 7% discount rate
$10.7 million/year using a 3% discount rate

Agreement States: (all provisions)
$244,000/year using a 7% discount rate
$363,000/year using a 3% discount rate

NRC: (all provisions)
$704,000/year using a 7% discount rate
$820,000/year using a 3% discount rate

Net Benefit (Cost): (all provisions)
$10.5 million/year using a 7% discount rate
$11.8 million/year using a 3% discount rate

Benefits;

e Increased worker exposure to ionizing radiation
allowed with potential stochastic health effects of
unknown magnitude that is expected to be
minimal.

e Increased public exposure to ionizing radiation
allowed with potential stochastic health effects of
unknown magnitude that is expected to be
minimal.

¢ Increased effluent release allowed with potential
stochastic health effects of unknown magnitude
that is expected to be minimal.

Costs:

e Lower equipment costs in cases where less
shielding is required for new equipment

e Labor savings due to more flexible worker
exposure limits

The NRC assumed for this analysis that the effective date of this final rule would be in 2026.
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7 IMPLEMENTATION SCHEDULE

This final rule will become effective 30 days after publication in the Federal Register.
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APPENDIX A

Table A1: Major Assumptions and Input Data

.. Mean T Low Best High . ;
Activity estimate Distribution Estimate Estimate Estimate Source or Basis of Estimate
General
Base Year 2024 2024 Price level Available
Year Rule is Active 2027 2027 Staff assumption.
Analysis Horizon 2046 2046 Staff assumption
Discount Rate 7% 7% NUREG/BR-0058
Supplemental Discount Rate 3% 3% NUREG/BR-0058
NRC Staff labor rate $158 $158 Calculated value based on NRC actuals
Number of Agreement States 40 40 NRC published list
Non-wage Labor Cost Multiplier 24 2.4 NUREG/BR-0058
A t State staff lab t 109 PERT 87.35 108.59 133.85
greement State statt labor rate ? 2 2 2 NRC estimate based on BLS OEWS data
Industry labor rate 102 PERT 74.78 101.44 133.22
sty > g > > NRC estimate based on BLS OEWS data
Radiation Safety Officer labor $365 PERT $197.77 $364.60 $531.61 ‘
rate NRC estimate based on BLS OEWS data
NRC Implementation
Rulemaking
Prepare final rule and NRC estimate based on prior rules. 1.3 FTE
1 h PERT 1,12 1 1,87
supporting documents ,+>00 hours 125 200 875 (consistent with SECY-22-0043).
Prepare and issue guidance 500 hours PERT 375 500 625
P Issue gul Y NRC estimate based on prior rules.
Agreement State Implementation
Rulemaking
Rulemaking and updating 895 hours PERT 671 895 1,119 _ _ _
guidance NRC estimate based on previous rulemaking.
Industry, NRC and Agreement State Operation
20.1205(b) Informing individuals prior to a planned occupational dose limit extension
Total actions per year 18 PERT 14 18 23 NRC estimate
Labor per action 2.0 hours PERT 15 2.0 2.5 NRC estimate
20.1301(b) Application for higher dose limit to members of the public who have access to controlled
areas
Total actions per year 18 PERT 14 18 23 NRC estimate
Fraction reviewed by Agreement
States 0.89 PERT 0.67 0.89 111 NRC estimate
Licensee labor per action 4.0 hours PERT 3.0 4.0 5.0 NRC estimate
NRC Agreement State labor per 100 hours PERT 75 100 125 .
action NRC estimate
20.1302(c) Request to adjust effluent values
Total averted actions per year 18 PERT 14 18 23 NRC estimate
Fraction reviewed by Agreement
States 0.89 PERT 0.67 0.89 11 NRC estimate
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Licensee labor per action 10 hours PERT 8 10 13 NRC estimate
NRC labor per action 250 hours PERT 188 250 313 NRC estimate
Agreement state labor per | 250 hours PERT 188 250 313 NRC estimate
action
20.1403(e)(1) Criteria for license termination (residual radioactivity - lower than 100 mrem (1 mSv))
Total actions per year 9 PERT 7 9 11 NRC estimate
Fraction reviewed by Agreement 0.89 PERT 0.67 0.89 111 NRC estimate
States
Licensee labor per action 10 hours PERT 8 10 13 NRC estimate
NRC labor per action 100 hours PERT 75 100 125 NRC estimate
Agreement state labor per 100 hours PERT 75 100 125 NRC estimate
action
20.1703(b) Alternate respiratory protection equipment
Total averted actions per year 18 PERT 14 18 23 NRC estimate
Fraction reviewed by Agreement
States 0.89 PERT 0.67 0.89 111 NRC estimate
Licensee labor saved per averl.‘ed 40 hours PERT 130 0 50 )
action NRC estimate
Licensee labor added per
averted action 50 hours PERT 0.38 050 0.63 NRC estimate
NRC labor per action 100 hours PERT 75 100 125 NRC estimate
Agreement state labor per | 0\ 0 PERT 75 100 125 )
action NRC estimate
20.1705(a), (b), (c) Application for use of higher protection factors
Total averted actions per year 18 PERT 14 18 23 NRC estimate
Fraction reviewed by Agreement 0.89 PERT 0.67 0.89 1.11 NRC estimate
States
Licensee labor saved per avertfed 40 hours PERT 30 0 50 A
action NRC estimate
Licensee labor added per .50 hours PERT 0.38 0.50 0.63 NRC estimate
averted action
NRC labor per action 100 hours PERT 75 100 125 NRC estimate
Agreement state labor per 100 hours PERT 75 100 125 NRC estimate
action
20.2105(b)&(c) Planned occupational dose limit extensions records
Total actions per year 18 PERT 14 18 23 NRC estimate
Labor per action 3.0 hours PERT 23 3.0 3.8 NRC estimate
20.2107(c) & (d) Retention of record of justification for dose received by caregiver record
Total actions per year 45 PERT 34 45 56 NRC estimate
Labor per action 2.0 hours PERT 15 2.0 2.5 NRC estimate
20.2203(a)&(b) Reportable event notification
Total averted actions per year 135 PERT 101 135 169 NRC estimate
Fraction reviewed by Agreement 0.89 PERT 0.67 0.89 111 NRC estimate
States
Licensee labor per action 6.0 hours PERT 45 6.0 75 NRC estimate
NRC labor per action 24 hours PERT 18 24 30 NRC estimate
Agreement state labor per 24 hours PERT 18 24 30 NRC estimate
action

34.42(c)(1) Radiation Safety Officer (RSO) establishes, oversees, and regularly reviews all operating,
emergency, and ALARA procedures as required

Total averted actions per year

594

PERT

446

‘ 594

743

NRC estimate
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Labor per action 8 hours PERT | 6 ‘ 8 10

NRC estimate

34.42(c)(2) RSO oversees and approves all phases of the training program for radiographic personnel.

Total averted actions per year 594 PERT 446 594 743

NRC estimate

Labor per action 16 hours PERT 12 16 20

NRC estimate

34.42(c)(3) RSO ensures that required radiation surveys and leak tests are performed and documented
in accordance with the regulations, including any corrective measures
when levels of radiation exceed established limits.

Total averted actions per year 594 PERT 446 594 743

NRC estimate

Labor per action 8 hours PERT 6 8 10

NRC estimate

34.42(c)(4) RSO ensures that personnel monitoring devices are calibrated and used properly, that
records are kept of the monitoring results, and that timely notifications are made as required by §
20.2203 of this chapter.

Total averted actions per year 594 PERT 446 594 743

NRC estimate

Labor per action 16 hours PERT 12 16 20

NRC estimate

34.42(c)(5) RSO ensures that operations are conducted safely and assumes control for instituting
corrective actions

Total averted actions per year 594 PERT 446 594 743

NRC estimate

Labor per action 8 hours PERT 6 8 10

NRC estimate

35.75(c), 35.2075(a) (current) Requires licensees to retain a record of the basis for authorizing the
release of an individual in accordance with § 35.75

Total averted actions per year 3825 PERT 2,869 3,825 4,781

NRC estimate

Labor per action 3.5 hours PERT 2.6 35 4.4

NRC estimate

35.75(a)-(c) (proposed) Development and implementation of procedure for releasing individuals
containing unsealed byproduct material or implants containing byproduct material

Total actions per year 3825 PERT 2,869 3,825 4,781

NRC estimate

Labor per action 2.7 hours PERT 2.0 2.7 33

NRC estimate

35.75(a)-(c) (proposed) Maintenance of procedure for release of individuals containing unsealed
byproduct material or implants containing byproduct material.

Total actions per year 3825 PERT 2,869 3,825 4,781

NRC estimate

Labor per action .5 hours PERT 0.4 0.5 0.6

NRC estimate

35.75(d), 35.2075(b) (current) Requires licensees to retain a record that the instructions required by

§ 35.75(b) were provided to a breast-feeding female if the radiation dose to the infant or child from
continued breast-feeding could result in a total effective dose equivalent exceeding 5 millisievert (0.5
rem)

Total averted actions per year 3825 PERT 2,869 3,825 4,781

NRC estimate

Labor per action .4 hours PERT 0.3 0.4 0.5

NRC estimate

35.2075(a) (proposed) A licensee shall retain a record of the basis for authorizing the release of an
individual in accordance with § 35.75

Total actions per year 3825 PERT 2,869 3,825 4,781

NRC estimate

Labor per action .05 hours PERT 0.04 0.05 0.06

NRC estimate

35.75(b) (proposed) A licensee may authorize the release from its control of any individual who has
been administered byproduct material if the licensee has written consent from the released individual
or, as necessary, the released individual’s parent or guardian, and, if applicable, the released
individual’s caregiver; and in situations involving a caregiver, the released individual or, as necessary,
the released individual’s parent or guardian, and the released individual’s caregiver have been
instructed on the radiation risks to the caregiver and methods to manage exposure to the caregiver if
the total effective dose equivalent to the caregiver is likely to exceed 5 mSv (0.5 rem) and is not likely
to exceed 50 mSv (5 rem) per patient administration regimen
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Total actions per year 3825 PERT 2,869 3,825 4,781 NRC estimate
Labor per action .17 hours PERT 0.13 0.17 0.21 NRC estimate
50.36 - Reports - Administrative Controls, 50.36a, 50.36b & Appendix | Technical Specifications
Total actions per year 150 PERT 113 150 188 NRC estimate
Licensee labor savings per 2.0 hours PERT 15 20 25 .
action NRC estimate
NRC labor savings per action 8 hours PERT 6 8 10 NRC estimate
50.36,50.36A, 50.36B & Appendix | Technical Specifications (Operating power reactor)
Total actions per year 94 PERT 71 94 118 NRC estimate
Labor per action 2.0 hours PERT 15 2.0 25 NRC estimate
50.36,50.36A, 50.36B & Appendix | Technical Specifications (Operating NPUFs)
Total actions per year 31 PERT 23 31 39 NRC estimate
Labor per action 2.0 hours PERT 1.5 2.0 2.5 NRC estimate
50.36,50.36A, 50.36B & Appendix | Technical Specifications (Shutdown power reactor)
Total actions per year 25 PERT 19 25 31 NRC estimate
Labor per action 2.0 hours PERT 15 2.0 2.5 NRC estimate
72.44(d)(3) An annual report, or reports, be maintained specifying the quantity of each of the principal
radionuclides released to the environment in liquid and in gaseous effluents during the previous 12
months.
Total reports per year 85 PERT 64 85 106 NRC estimate
Licensee labor savings per 2.0 hours PERT 15 2.0 25 NRC estimate
report not provided
Licensee labor per report 2.0 hours PERT 15 2.0 25 NRC estimate
maintained in records
NRC labor savings per report not 8 hours PERT 6 8 10 NRC estimate
reviewed
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