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Summary 

 
The Nuclear Regulatory Commission (NRC), the Agency, is considering adopting a statement of 
policy to establish a common risk management regulatory framework that has consistent 
implementation elements to be applied to all NRC licensed uses of byproduct, source and 
special nuclear materials.  The goal of this policy would be to improve the regulatory 
approaches used for areas such as reactors, industrial, medical, waste, fuel cycle, and 
transportation for both safety and security.  This statement sets forth the Commission’s policy 
regarding the use of a structured decision-making model that results in risk-informed and 
performance-based defense-in-depth protections to: (1) ensure appropriate personnel, barriers, 
and controls to prevent, contain, and mitigate possible inadvertent exposure to radioactive 
material according to the hazard present, the relevant scenarios, and the associated 
uncertainties; and (2) ensure that the risks resulting from the failure of some or all of the 
established barriers and controls, including human errors, are maintained acceptably low. 
 
I. Background 
 
A recent Commission study (NUREG-2150) recommended that risk and performance be 
considered in conjunction with the Agency’s traditional defense-in-depth philosophy, such that a 
consistent approach for risk management be applied across the Agency’s regulatory programs.  
That report provides an extensive discussion of the issue of risk management and makes 
numerous recommendations for the use of risk management in NRC activities. 
 
The regulatory programs of the NRC ensure compliance with applicable statutory requirements, 
including the Atomic Energy Act of 1954, as amended (AEA). The AEA generally requires that 
the NRC’s regulatory activities provide adequate protection of public health and safety of the 
public, and provide  for the common defense and security.  The NRC’s regulatory program has 
evolved considerably over time, incorporating such concepts such as defense in depth and 
performance based regulation, and with methods such as probabilistic risk assessment 
representing important aspects of this evolution.  These two important areas (risk analysis and 
defense-in-depth) are discussed further below because of the significant role they would play in 
a risk management regulatory framework. 
 
A. Risk Management Activities and Policies 
 
Incorporating risk-informed and performance-based insights into its regulatory activities has 
been a longstanding and ongoing goal for the NRC.  However, to apply these techniques and 
effectively manage risk, it was necessary to establish certain consistent elements to support the 
regulatory decision-making process across all NRC-regulated activities.  These elements 
include items such as: 
 
• Establishing what is an acceptable level of risk (e.g., safety goals); 
 
• Deciding how risk should be measured (e.g., quantitative or qualitative); 
 
• Establishing acceptable methods to determine risk (e.g., analytical tools); 
 
• Determining how risk can be monitored (e.g., performance monitoring); and 
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• Establishing risk-informed decisionmaking process (e.g., including how to treat 

uncertainties, deterministic considerations). 
 
These elements may be different for each NRC-regulated activity, depending upon the hazard, 
technology and analytical techniques.  For example, the management of risk in the area of 
security may require different measures of risk, assessment techniques and monitoring than 
from the management of risk in other areas. 
 
To help facilitate the incorporation of risk insights into regulatory activities, the Commission, in 
1995, formally issued its policy statement on the use of Probabilistic Risk Assessment Methods 
in Nuclear Regulatory Activities (60 FR 42622, August 16, 1995) to encourage the use of 
probabilistic risk assessment (PRA) in all regulatory matters in a manner that complements the 
traditional deterministic regulatory approach.  In a follow-up action, the Commission issued, in 
March of 1999, a white paper encouraging the use of risk-informed and performance-based 
regulatory approaches.  These documents have led to numerous uses of PRA and risk-informed 
decision-making in power reactor regulation and the use of other risk assessment techniques 
and decision-criteria in non-reactor activities.  Regulatory tools and controls to manage risk 
have been developed consistent with the complexity, hazard, and technology of the regulated 
activity and have been applied in regulatory programs applicable to both safety and security.  
These tools and controls have ranged from the use of formal PRAs for nuclear power reactors 
to the use of qualitative methods and engineering judgment to identify the most important 
contributors to risk and the regulatory measures necessary to manage this risk for other 
regulated activities.  This policy statement recognizes that the wide range of risk tools are to be 
utilized as appropriate to the subject NRC-regulated activity. 
 
In addition, to plan and track the progress in risk-informing the Agency’s regulatory activities, the 
staff has issued several plans detailing various risk-informed activities, recognizing that various 
elements such as those listed above need to be addressed to effectively manage risk.  The 
NRC used the first plan, the PRA Implementation Plan (PRA IP), until 1999.  This plan identified 
the initial risk-informed activities undertaken as a result of the PRA policy statement.  As the use 
of risk information in regulation increased further, the NRC replaced the PRA IP with the Risk-
Informed Regulation Implementation Plan (RIRIP) in 2000.  This plan reflected the increased 
sophistication and experience in the use of risk assessment methods that included not just PRA, 
but also integrated safety assessments and other risk-related techniques.  The RIRIP was 
improved and became the Risk-Informed and Performance-Based Plan (RPP), submitted with 
SECY 06 0217, “Improvement to and Update of the Risk-Informed Regulation Implementation 
Plan,” dated October 25, 2006.  The RPP was implemented to (1) improve the RIRIP so that it is 
an integrated master plan for activities designed to help the agency achieve the Commission’s 
goal of a holistic, risk-informed and performance-based regulatory structure, and (2) seek ways 
to communicate more transparently the purpose and use of PRAs in the NRC’s reactor 
regulatory program to the public and stakeholders.  (The RPP, now referred to as “Risk 
Activities,” is a list, organized by program areas of regulatory risk activities, maintained on the 
NRC website.) As these plans indicate, risk information is used in almost every aspect of the 
NRC’s regulatory work, with the most prominent applications found in the power reactor area 
where risk information is used in regulation and guidance, licensing and certification, oversight, 
and assessing operational experience.   
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In non-reactor areas, the use of risk information has also increased.  For example, the NRC 
requires Part 70 licensees to perform and document integrated safety assessments for the 
different stages of chemical and mechanical processing in the manufacturing of fuel for nuclear 
reactors. Risk insights related to various byproduct material systems were used to risk-inform 
the NRC inspection program and were incorporated into licensing guidance documents. 
Guidance about materials licensees (the NUREG-1556 series) has also been developed using 
performance experience and risk insights—higher risk activities with significant performance 
challenges have more prescriptive regulations and guidance than do lower risk activities.  
 
Risk information has also been used by the NRC not only to enhance safety, but security as 
well. The events of 9/11 have put new emphasis on security to prevent the malicious use of 
radioactive material. The NRC has been working with its Federal and State partners, as well as 
the international community, to provide appropriate safety and security requirements for 
radioactive materials without discouraging their beneficial use. Security risk assessments (i.e., 
vulnerability assessments) have important similarities in scope (e.g., facility equipment and 
radioactive hazards considered) and methods to risk assessments.  In the past decade, 
considerable research has been performed on estimating security risks, much of it sponsored by 
the U.S. Department of Homeland Security.  Vulnerability assessments have been performed 
for power reactors, but security concerns are also being incorporated into the materials licensee 
guidance.     
 
Previous regulatory initiatives and improvements involving the use of risk insights have provided 
the Agency and the regulated industries with valuable experience regarding how best to 
address practical implementation issues, such as: 
 
• Risk assessment scope and quality; 
• Performance monitoring; and 
• Treatment of uncertainties. 
  
This experience provides the Agency with insights and confidence regarding the benefits of 
incorporating risk-informed and performance-based approaches into its regulatory activities. 
 
In addition, the Commission’s efforts at increasing the use of risk information have been 
consistent with other national and international efforts as the use of risk insights in decision-
making has been on the increase, both domestically and internationally, for many years.  For 
example, in the United States, the U.S. National Research Council issued a report in 1996 on a 
study it had performed looking at opportunities to use risk to better inform decision-making.  In 
the following years, risk insights have been incorporated into decision-making activities of 
various U.S. Federal agencies, including the U.S. Coast Guard, the National Aeronautics and 
Space Administration and the Department of Homeland Security.  Internationally, the 
International Atomic Energy Agency (IAEA) has incorporated guidance into some of its safety 
standards to consider risk information in decision-making and has issued standards for 
conducting probabilistic risk assessments for nuclear power plants.  Additionally, the 
International Organization for Standardization (ISO) has developed a standard (ISO-31000) on 
risk management principles and guidelines regarding the integration of risk management into an 
organization’s processes and evaluations.  Risk management principles and processes are also 
widely used by financial institutions and technology companies, among others, to address the 
challenges they face.   
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B. Defense-in-Depth and Other Key Considerations 
 
Historically the NRC has utilized a defense-in-depth (DID) philosophy, along with safety margins 
and performance monitoring, to help manage risk and compensate for uncertainties. The AEC 
and the NRC developed and implemented the concept of DID to compensate for the recognized 
lack of knowledge of certain nuclear power reactor operations and the consequences of 
potential accidents at nuclear power reactors.  
 
Traditionally, for nuclear power reactors, DID has been viewed as providing successive levels of 
defense that (1) start with the prevention of adverse events from occurring, (2) if they do occur, 
terminating their progression before they result in unacceptable exposure of workers, the public 
or the environment to radiation or radioactive material, and (3) lessening the consequences of 
accidents should they lead to the unacceptable release of radioactive material.  This third level 
has traditionally been done by providing barriers to prevent or limit the release and, in some 
cases, including protective actions for workers and the public.   
 
The DID philosophy has been characterized in a number of NRC white papers, plans and 
reports.  For example, the Commission’s Strategic Plan characterizes DID as: 
 

“An element of the NRC’s Safety Philosophy that employs successive compensatory 
measures to prevent accidents or lessens the effects of damage if a malfunction or 
accident occurs at a nuclear facility.  The NRC’s Safety Philosophy ensures that the 
public is adequately protected and that emergency plans surrounding a nuclear facility 
are well conceived and will work.  Moreover, the philosophy ensures that safety will not 
be wholly dependent on any single element of the design, construction, maintenance, or 
operation of a nuclear facility.” 

 
The concept of DID has also been recognized and endorsed internationally for nuclear power 
reactors.  For example, DID is a key element in the IAEA safety standards for nuclear power 
plants.  Defense-in-depth is the primary safety principle supporting the IAEA fundamental 
standard “Safety of Nuclear Power Plants: Design Specific Safety Requirements,” 
Series No. SSR-2/1, February 20, 2012.  In addition, in INSAG-12 (“Basic Safety Principles for 
Nuclear Power Plants,” 75-INSAG-3 Rev. 1, 1999), defense-in-depth is singled out amongst the 
fundamental principles since it underlies the safety technology of nuclear power.”  INSAG-12 
defines the DID principle as: 
 

“To compensate for potential human and mechanical failures, a defence in depth 
concept is implemented, centered on several levels of protection including successive 
barriers preventing the release of radioactive material to the environment.  The concept 
includes protection of the barriers by averting damage to the plant and to the barriers 
themselves.  It includes further measures to protect the public and the environment form 
harm in case these barriers are not fully effective.” 
 

Defense-in-depth was also recognized recently as a key safety concept in the NRC Near-Term 
Task Force report on the Fukushima accident, “Recommendations for Enhancing Reactor 
Safety in the 21th Century”, July 12, 2011.  Recommendation 1 of that report called for, 
“establishing a logical, systematic, and coherent regulatory framework for adequate protection 
that appropriately balances defense-in-depth and risk considerations.” 
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As discussed earlier, the DID concept has been most extensively developed and discussed by 
the NRC, as well as internationally, for nuclear power reactors. However, DID considerations 
are also important in regulatory programs related to non-power reactor activities, material 
activities not associated with nuclear power reactors, and the protection of nuclear facilities and 
materials from hostile acts (i.e., damage, theft or diversion).  In fact, many DID design and 
operational features are beneficial to both safety and security (e.g., barriers).   As a result, 
specific elements associated with DID, as applied in the various regulated activities, have been 
considered, developed and implemented as part of the broader Agency DID philosophy.  
 
Based on previous applications and experience with DID, the Commission recognizes that the 
characterization of DID can and should be made more specific for the various areas of nuclear 
regulation so as to provide a consistent and coherent application of DID elements across the 
NRC.  For example, regarding regulated activities that have the potential to expose workers, the 
public or the environment to unacceptable levels of radiation or contamination from radioactive 
material, the application of DID can result in multiple design, operational and administrative 
features to ensure protection and acceptably low risk.  For regulated activities with a lower 
potential to expose workers, the public or the environment to radiation or radioactive material, 
the application of DID design, operational and administrative features can be less extensive.   
 
In many circumstances sufficient safety margins may be necessary or useful in managing risk.  
Safety margins may be used to achieve low risk for certain scenarios.  In other cases, margins 
may be needed to address uncertainties in phenomena affecting risk. Where uncertainties in 
elements depended on to manage risk are quantifiable, sufficient margins can be specified.  In 
cases where uncertainties are not so easily quantifiable, additional margin may be needed.  
Frequency and magnitude of low frequency natural hazard phenomena is one element of risk 
that may have substantial uncertainty. 
 
In a risk assessment, there are uncertainties associated with structures, systems and 
component (SSC) performance that need to be factored into the decision-making process.  
Generally, assumptions are made regarding their performance.  Monitoring SSC performance 
(e.g., through a monitoring system or inspection) can be used to verify these assumptions and 
indicate when additional action may be warranted.  Accordingly, performance monitoring is a 
key aspect of risk management. 
 
II. Development of Risk Management Regulatory Framework Policy Statement 
 
Consistent with the overall mission of the NRC to provide adequate protection of public health 
and safety, promote the common defense and security and protect the environment the 
Commission is seeking input on the most appropriate approach to addressing defense-depth, 
risk assessment, traditional engineering and other safety concepts.  The NRC mission is 
applicable to a wide range of activities involving the use of radioactive materials and is 
reflected in the various regulatory programs within the NRC.  These activities include the use 
of radioactive materials in industrial, medical and research applications; the use of nuclear 
reactors for electrical production and research, the manufacture, transportation and storage of 
radioactive materials; and the disposal of radioactive wastes. 
 
As discussed earlier, a recent Commission study (NUREG-2150) recommended that risk 
assessment and performance monitoring be considered in conjunction with the Agency’s 
traditional defense-in-depth philosophy, such that a consistent approach for risk management 
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be applied across the Agency’s regulatory programs.  Accordingly, the concept of the Risk 
Management Regulatory Framework (RMRF) was developed. 
 
To accomplish its overall mission the Commission has employed a risk management approach 
that has, at a high level, the objective to: 
 

Manage the risks from the use of byproduct, source and special nuclear 
materials through appropriate regulatory controls and oversight.   

 
It is recognized that, historically, the Commission’s regulatory programs have always been 
oriented toward the management of risk.  This objective has been achieved mostly through 
application of the DID philosophy and emphasis on prevention of unwanted events, containment 
of radioactive materials and limiting the exposure of workers, the public and the environment to 
radiation and radioactive materials.   
 
The application of various regulatory approaches, tools and controls to evaluate risk, such as 
integrated safety analysis, failure modes and affects analysis, security and safeguards 
assessments and detailed probabilistic risk assessments has furthered the accomplishment of 
this goal. 
 
Following naturally from the mission and NRC’s Principles of Good Regulation is the need to 
utilize consistent elements across the NRC’s regulatory programs to identify and evaluate 
issues and then to make decisions and implement actions.  An iterative process, with the 
following steps, has been and can continue to be a viable decision-making process: 
 
1) Identify and frame the issue; 
2) Identify options; 
3) Analyze and evaluate the options;  
4) Deliberate using integrated decision-making to select the appropriate option; 
5) Implement the selected option; 
6) Monitor and gather feedback; and 
7) Communication. 
 
Although not always presented in this form, the above decision-making steps generally reflect 
the NRC’s current way of regulating its licensees, and reflects the risk management frameworks 
used by other regulatory agencies.  At the heart of these decision-making steps is identifying: 
 
• What can go wrong? 
• How likely or credible is it? 
• What are the consequences? 
 
The answers to these three questions have ensured that appropriate regulatory actions have 
been taken in a manner which adequately considers risk.  This has resulted in some 
unevenness and inefficiency in regulatory decision-making. A logical evolution to a regulatory 
framework with consistent implementation of basic risk elements would represent an 
improvement, not a radical or revolutionary change, to the existing way NRC regulates.   
 
It is recognized that there are opportunities for improvement in the way the NRC manages risk.  
The objective of the RMRF is to ensure that regulatory programs manage the risks from the use 
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of by-product, source and special nuclear materials through appropriate regulatory controls and 
oversight in a consistent and coherent manner. 
 
Given the above considerations, the Commission is considering whether a policy statement 
would be a useful way to provide the Commission’s expectations for a RMRF, addressing how 
DID, risk considerations,  and performance monitoring are to be employed in a consistent and 
coherent manner in all Agency regulatory programs, consistent with the hazards and 
technologies of those programs.  This policy statement would formalize and build upon many 
existing Agency practices and establishes Commission’s expectations for improvement of such 
practices. 
 
While continuing to encourage the use of PRAs whenever they are needed to support the 
decision-making process, the Commission now finds that PRA and other risk assessment tools 
and methods have matured and should also be considered as part of an integrated approach 
to the analysis of the radiological hazards associated with the use of byproduct, source and 
special nuclear materials as appropriate.  Each regulatory area should determine the analytical 
technique or combination of techniques that support the deliberative process for that area in 
the most effective and efficient way possible.  With this finding, the Commission hereby 
withdraws the previous PRA policy statement and considers it to be effectively updated via this 
Policy Statement. 
 
III. Possible Statement of Risk Management Regulatory Framework Policy 
 
The NRC will manage the risks associated with activities that use byproduct, source and special 
nuclear materials through appropriate use of a Risk Management Regulatory Framework 
(RMRF) that considers defense-in-depth, results of risk assessments, insights, and 
performance-based regulatory controls and oversight.  The RMRF is to be based on a risk-
informed, performance-based defense-in-depth strategy that employs successive levels of 
defense to compensate for uncertainties and makes the activity more tolerant of failures, 
external challenges, and malicious acts.  The RMRF is applicable to all regulated activities and 
should be applied in a consistent and coherent fashion commensurate with the hazards and 
technology of the regulated activity.  
 
A. Agency-Wide Use of a Risk-Informed and Performance-Based Decision-Making Process 
 
In order to ensure a consistent and appropriate implementation of the basic risk elements 
across the various NRC regulatory programs, the NRC will use a risk-informed and 
performance-based process to identify and evaluate issues, make regulatory decisions, and 
implement actions to manage the risks associated with the use of radioactive materials.  This 
risk-informed, performance-based process, which is to be used across the NRC in all 
regulatory fields, had the following key elements: 
 
1) Identify and frame (characterization) the issue or problem by defining the nature of the 

hazard, how likely it is and what are the consequences (e.g., the potential worker, public 
or environmental exposure). 

 
2) Identify options for resolution, including no action, considering performance-based 

approaches and prepare proposals to be assessed against tolerability or acceptability 
criteria and other factors, such as DID as appropriate to the regulated activity. 
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3) Perform analysis using risk evaluation techniques (e.g., PRA, ISA, qualitative methods) 

and decision-making criteria (can include deterministic, risk, judgment, etc.), and 
evaluate options related to appropriate barriers and controls given “What can go wrong?” 
“How likely or credible is it?” and “What are the consequences?”  In addition, the 
evaluation of hazards and scenarios should include an assessment of uncertainties, 
which tend to increase with larger and more complex facilities, such as nuclear power 
reactors.   

 
4) Deliberate (integrated decision-making) by evaluating options, considering uncertainties 

and acceptability criteria, considering external factors, and determining appropriate risk-
informed and performance-based defense-in-depth protection. 

 
5) Take action by implementing the selected option following NRC processes (e.g., 

rulemaking, licensing, environmental reviews, oversight). 
 
6) Monitor and provide feedback by gathering information from oversight activities and from 

events, stakeholders, and other sources, and assessing problems and identifying 
corrective actions.  And 

 
7) Communicate with both internal and external stakeholders throughout the process by 

gathering information, deliberating, implementing and soliciting feedback. 
 
An essential factor in the above decision-making process is the use of risk information which is 
of sufficient technical quality for its intended use, and which accurately and completely descries 
the limitations of the methodologies/risk assessment tools used to generate the risk information.  
Therefore the Commission expects that 
 
• The above decision-making process will be supported by use of risk assessment tools 

that are appropriate for the regulated activities. 
 
• For some regulated activities, licensees should develop and maintain licensee-specific 

PRAs or other related risk analyses appropriate to the regulated activity (e.g., PRA for 
power reactor licensees, ISAs for some material activities, acceptable qualitative 
methods) 

 
B. Tools for Obtaining Risk Insights and Information 
 
To have an effective RMRF, risk assessment tools need to be developed and utilized wherever 
practical such that risk insights can be factored into the decision process.  Accordingly, 
 
• Risk assessment tools should be used as a means to assess risk in all NRC regulatory 

matters, where practical.  Risk assessment tools should be applied in a manner that 
supports the NRC’s risk management decision-making process appropriate to the 
regulated activity. 

 
• Risk assessment tools should be used to identify and address new safety and risk 

significant information, as well as to reduce unnecessary conservatism in existing NRC 
requirements, where practical. 
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• Risk evaluations in support of regulatory decisions should be as realistic as practical and 

appropriate to the extent necessary to support the regulatory application.  
 
C. Role of Defense-in-Depth in a Risk Management Regulatory Framework 
 
The RMRF will be based upon an inclusion of DID which employs successive levels of defense 
to compensate for uncertainties and makes a regulated activity more tolerant of failures, 
external challenges, and malicious acts.  DID is implemented in a systematic manner using 
established decision criteria to determine what measures should be employed at each level. 
 
The basic levels of defense are prevention and mitigation, both of which need to be addressed 
for all regulated activities. Prevention are those design, operational and administrative features 
that prevent or lower the likelihood of adverse events from occurring, or assist in terminating the 
progression of adverse events before they result in radioactive material release.   Mitigation are 
those design, operational and administrative features that contain or confine radioactive material 
release following events or accidents, and lessen the consequences of radiation exposures to 
workers or the public, or of radioactive material release to the environment.  The prevention and 
mitigation levels of defense should be expanded to address the unique aspects of the specific 
hazard.  The number and nature of the levels of defense can vary depending on the regulated 
activity and should be determined based upon asking the question “What if?” in assessing the 
nature of the adverse events that could occur, the event progression and the measures that 
should be employed to terminate them and the NRC’s role in regulating the activity. Also, the 
levels of defense should be independent of each other, as much as possible, such that failure of 
one level does not lead to a near-term failure of other levels so that if one level does fail, the 
subsequent levels would be available.  
 
When properly implemented, defense-in-depth: 
 
• Ensures appropriate barriers, controls, and personnel are available to prevent and 

mitigate exposure to radioactive material according to the hazard present, the credible 
scenarios, and the associated uncertainties; and  

 
• Ensures that the risks resulting from the failure of some or all of the established barriers 

and controls, including human errors, are maintained acceptably low consistent with the 
applicable acceptance guidelines. 

 
In implementing the RMRF, a set of risk-informed and performance-based DID principles and 
decision criteria should be employed.  The principles will define what DID is to achieve for the 
subject regulated activity (i.e., goals).  Overall, DID should ensure that each regulated activity 
has appropriate DID measures (i.e., design, operational and administrative features) for 
prevention and mitigation of adverse events and accidents.  These measures can include items 
such as conservative design (e.g., acceptable safety margins), barriers, controls and personnel 
training.  For prevention and mitigation, DID principles include: 
 
• Prevention Principles 

o Acceptable reliability and availability of equipment and human actions;  
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o Design, operational and administrative features to prevent and/or respond to 
unacceptable equipment failures, human errors, natural phenomena and 
malicious acts; and 

o Safety and security not dependent upon a single element of design, construction, 
maintenance or operation. 

 
• Mitigation Principles 

o Design, operational and administrative features to contain unacceptable releases 
of radioactive material; 

o Design, operational, administrative features and response capability to limit 
exposure to radiation and/or radioactive materials to acceptable levels; and  

 
To implement the above principles consistent with risk-informed and performance-based 
decision-making, decision criteria are utilized to determine whether sufficient DID has been 
achieved to ensure reasonable assurance of acceptable risk to public health and safety and the 
environment.  In other words, the decision criteria help determine what DID measures (i.e., 
design, operational or administrative features) are to be provided, and when no additional DID 
measures (or no DID measures at all at a given level) need to be provided to achieve an 
acceptable level of DID.   
 
DID decision criteria are established with consideration given to the uncertainties and lack of 
knowledge associated with the phenomenon, hazard, event, or accident. Generic DID criteria 
established by the NRC may require the regulated entity or applicant to develop information on 
uncertainty and lack of knowledge and present it to the NRC, so that the NRC may make a 
rational and justifiable regulatory decision on DID.        
 
Decision criteria associated with the above principles can be developed along the following 
lines:   
 
• For Prevention Criteria 

o Establish goals on component, system, human reliability, and accident or 
damage prevention;  

o Define the hazards which must be considered in the design (man-made and 
natural); 

o Define acceptable design standards;  
o Define acceptance criteria that include consideration of treatment of uncertainties 

and safety margins;  
o Define the performance monitoring desired to monitor degradations in 

performance; and  
o Establish personnel training and qualification criteria. 

 
• For Mitigation Criteria 

o Establish goals for component, system and human reliability and risk of exposure 
of workers, the public or the environment;  

o Establish acceptable consequence criteria;  
o Establish acceptable response capability; 
o Establish acceptable frequency of release; and 
o Establish acceptable location and conditions for performing the regulated activity. 
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The RMRF policy, decision-making process and DID principles, as stated above, are to be 
applied as appropriate to all regulatory programs.  The specific decision criteria, however, to 
determine whether there is adequate DID can vary depending on the hazards and technology of 
the regulated activity. 
 
D. Program Area Specific Policy Considerations 
 
As noted above, each program area will develop and apply decision-making criteria (e.g., risk, 
performance, DID) specific to the regulated activity.  In developing and applying these decision-
making criteria for specific program areas, the following factors should be taken into 
consideration: 
 
a) For regulated activities (including their associated security measures) associated with 

power reactors, non-power reactors, and fuel cycle facilities that involve a high hazard 
(i.e., high levels of radiation, large amounts of radioactive or other hazardous material or 
the potential for inadvertent criticality): 

  
• Emphasis should be placed on design measures versus operational controls. 
 
• Measures to prevent, control the progression and mitigate the consequences of 

adverse events should be provided. 
 
• Capability to implement worker and public protective actions should be provided. 
 
• Multiple levels of defense should be provided such that safety and security are 

not dependent upon a single element of design, operation or administrative 
functions. 

 
• Independent levels of defense are needed.  The failure of one level of defense 

should not lead to the near-term failure of other levels of defense. 
 
• Sufficient safety margins are necessary in certain circumstances, and generally 

desirable in managing uncertainty in risk.  
 
• A risk-informed and performance-based monitoring and oversight program 

should be used as appropriate. 
 
• Capability to implement worker and public protection actions should be provided. 
 

b) For regulated activities (including their associated security measures) associated with 
LLW, material licenses, uranium mining / recovery activities, transportation that involve a 
low hazard (i.e., low level of radiation or small amounts of radioactive material): 

 
• Operational controls can be an effective level of defense. 
 
• Passive design features and natural barriers should be emphasized where 

control is to be maintained for long time periods (e.g., LLW). 
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• The failure of one level of defense should not lead to the near-term failure of 
other levels of defense. 

 
• Monitoring and oversight should be used to verify no loss of control of material, 

performance of passive design features and prevention of intrusion. 
 
• Coordination and cooperation should take place with other affected Federal 

Agencies and Agreement States. 
 
• Capability to implement worker and public protection actions should be provided. 

 
c) For regulated activities (including their associated security measures) associated with 

storage of spent fuel and other high level waste: 
 

• Passive design features should be emphasized. 
 
• Monitoring and oversight should be used to verify performance of passive design 

features as applicable. 
 
• The failure of one level of defense should not lead to failure of other levels of 

defense. 
 
• Capability to implement worker and public protection actions should be provided. 

 
 


