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ABSTRACT 
 

The Nuclear Safety and Control Act (NSCA), which came into force in 2000, mandates the Canadian Nuclear Safety 
Commission (CNSC) to regulate the development, production and use of nuclear energy to: 
• prevent unreasonable risk to the environment, and to the health and safety of persons, associated with that 

development, production, possession or use, 
• prevent unreasonable risk to national security, and 
• achieve conformity with international obligations to which Canada has agreed. 
 
The Commission achieves its mandate for Canadians through the delivery of a regulatory program under the 
authority of the NSCA; the main components of this program are the development of a clear and pragmatic 
regulatory framework, the implementation of a comprehensive system of licensing, rigorous compliance inspection 
and enforcement, cooperative undertakings with national and international partners, and the maintenance of 
stakeholder relations. Each of these areas of activity contributes to intermediate goals and to the overall outcome of 
the prevention of unreasonable risk to health, safety, security and the environment. 

 
Within each area of regulatory activity the need exists to assign priorities and to allocate resources in order to enable 
the CNSC to put its limited resources where they can do most good. This is in accordance with the overall 
Government of Canada Regulatory policy which applies to all federal regulatory authorities. 

 
The CNSC Regulatory Policy P-299 “Regulatory Fundamentals” builds on this responsibility, and states that the 
CNSC: 
• regulates persons, organizations and activities that are subject to the Act and regulations in a manner that is 

consistent with the risk posed by the regulated activity, 
• recognizes that risk must be considered in the context of the CNSC’s mandate under the Act, and 
• makes regulatory decisions and allocates resources in a risk-informed manner. 

 
This paper describes a simple, risk-informed decision-making process which the CNSC has developed, based on 
Canadian Standard CSA Q850, in order to discharge this responsibility. The decision process steps consist of 
process initiation, risk identification by performing preliminary analyses, risk estimation, evaluation of the risk 
activity, controlling the risk, taking action, and monitoring the impact. This process, which may be initiated by an 
event or a situation requiring a regulatory decision, is currently on “trial use.” Specific guides and methodologies are 
being developed for the power reactor regulatory areas of licensing, compliance and planning. 
 
The trial period of the process is now underway. Applying such a process not only satisfies the policy of the 
Government of Canada, but also ensures adequate coverage of factors relevant to the situation at hand, consistency, 
transparency in the regulatory decision-making process and adequate communications with stakeholders, including 
CNSC staff. 
 

                                                 
1  Executive Assistant to the Director General, Directorate of Power Reactor Regulation, Canadian Nuclear Safety 
Commission, Ottawa, Canada. 
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INTRODUCTION 
 

The Nuclear Safety and Control Act (NSCA) [1], which came into force in May 2000, established the seven-member 
Canadian Nuclear Safety Commission with the mandate to regulate the development, production and use of nuclear 
energy and the production, possession and use of nuclear substances, prescribed equipment and prescribed 
information in order to: 

 
i. “prevent unreasonable risk, to the environment and to the health and safety of persons, associated with that 

development, production, possession or use, 
ii. “prevent unreasonable risk to national security associated with that development, production, possession or use, 

and 
iii. “achieve conformity with measures of control and international obligations to which Canada has agreed.” 

 
Furthermore, CNSC Regulatory Policy P-299 “Regulatory Fundamentals” [2] builds on the CNSC mandate given in 
the NSCA, and states that the CNSC: 
• regulates persons, organizations and activities that are subject to the Act and regulations in a manner that is 

consistent with the risk posed by the regulated activity, 
• recognizes that risk must be considered in the context of the CNSC’s mandate under the Act, and 
• makes regulatory decisions and allocates resources in a risk-informed manner. 

 
In order for the CNSC to discharge these responsibilities adequately, CNSC staff developed a “program logic 
model” which documents the immediate, intermediate and ultimate outcomes that the CNSC achieves for 
Canadians. Furthermore, the CNSC adopted a risk-informed regulatory approach [3] to be applied throughout the 
program activities articulated in the logic model; risk management is thus equivalent to prioritizing and achieving 
the outcomes. This approach is elaborated in the following sections. 

 
THE CNSC’S LOGIC MODEL AND RISK-INFORMED APPROACH 

 
The CNSC’s logic model (see Figure 1) can be used as a tool for planning, focusing activities and programs, 
evaluating the contribution of initiatives to the CNSC outcomes and showing stakeholders their role and that of the 
CNSC as an agency, in terms of achieving results for Canadians. The model also reinforces flow between activities, 
outputs and the achievement of the ultimate outcome (mission), provides a performance measurement framework, 
and facilitates communication of strategic direction to internal and external stakeholders. The major program 
activity areas identified in the logic model are: a clear and pragmatic regulatory framework, the implementation of a 
comprehensive system of licensing, rigorous compliance inspection and enforcement, cooperative undertakings with 
national and international partners, and the maintenance of stakeholder relations. Each of these areas of activity 
contributes to intermediate goals and to the overall outcome of the prevention of unreasonable risk to health, safety, 
security and the environment. 

 
Within each area of regulatory activity the need exists to prioritize and allocate resources in order for the CNSC to 
put its limited resources where they can do most good. The need also exists to ensure the adequacy of: decision-
making, delivery, and its effectiveness, of the organization’s legislated mandate, credibility with stakeholders, and 
confidence of the Canadian public in general, recognizing that the Canadian public is the CNSC’s primary 
“stakeholder”. To satisfy those needs, the CNSC adopted an approach to risk management based on applying a 
process which is easily understandable, is adaptable to different decision-making situations, is supported by tools to 
gather information affecting the risk, is defensible, respects stakeholder consultation, and is founded on open 
communication. 

 
In working towards satisfying the afore-mentioned logic model, by developing and following, inter alia, the risk-
informed decision-making (RIDM) process described below (see Figures 2 & 3), the CNSC not only discharges its 
responsibilities mandated by the NSCA, but also ensures conformance to the Government of Canada’s “Cabinet 
Directive on Streamlining Regulations” [4] which requires all departments and agencies involved in the federal 
regulatory process to, inter alia: 
a) provide interested and affected parties with opportunities to take part in open, meaningful, and balanced 

consultations at all stages of the regulatory process,....include Canadians in developing policy objectives,.....and 
provide timely feedback to Canadians; 

b) demonstrate that the regulatory response is proportional to the degree and type of risk, 
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c) assess the costs and benefits of regulatory and non-regulatory measures, including government inaction, 
.....identify and assess the potential positive and negative economic, environmental and social impacts on 
Canadians, business, and government of the proposed regulation and  its feasibles alternatives; and 

d) institute processes to implement regulatory programs and to manage human and financial resources effectively. 
 
THE CNSC’S ADAPTATION OF CAN/CSA Q850 
 

To support a common, thoughtful, reasonable, and consultative decision-making process, the CNSC used “Q850” as 
the basis for its risk management approach. Designed by the Canadian Standards Association and endorsed by the 
Standards Council of Canada, CAN/CSA Q850 Risk Management: Guideline for Decision-Making [5] is a tool to aid 
decision-makers in identifying, analyzing, evaluating and controlling risks, including risks to safety and health. This 
tool also helps with priority setting - a necessary component of risk management, due to limited available resources. 
As such, it is well suited to CNSC’s philosophy of a “shared commitment to safety.” In addition, Q850 reinforces 
the importance of communications to effective risk management by involving and consulting people, especially 
those who would normally be directly affected by a given decision, and documenting each step. Overall, this tool: 
• ensures that all aspects of the risk problem are identified and considered when making decisions, 
• ensures that the legitimate interests of all affected stakeholders are considered, 
• provides the decision makers with a solid justification in support of decisions, 
• enables the decision-makers to make easier-to-explain decisions, 
• provides a standardized set of terminology used to describe risk issues contributing to better communication 

about risk issues, and 
• provides an explicit treatment of uncertainty. 

 
THE CNSC RISK-INFORMED DECISION-MAKING PROCESS 
 

The CNSC has adopted an approach of risk-informed, performance-based regulatory oversight. It is, “an approach in 
which risk insights, engineering analysis and judgment, operating experience and performance results are used to 
develop measurable and objective criteria for monitoring licensed facility performance; establish objective safety 
and regulatory thresholds; and focus on the results as the primary basis for regulatory oversight actions.” The 
CNSC’s RIDM involves the steps described below. 

 
Initiate Process 

The person initiating the process, i.e. the person required to make a particular decision, defines the objective(s) of 
the exercise, the specific regulatory objective(s) that could potentially be affected, and the problem (or opportunity), 
plus any related issues. He/she makes an initial determination of all parties that should be involved, and 
communicates to them the process or actions required, along with the time frame and any other applicable 
constraints. He/she also assigns the responsibilities and resources if, for example, a team is needed, and involves 
stakeholders (those who may affect or be affected by the decision) at the outset; a consultation process is established 
with clear points of contact. The regulatory decision could pertain to a licensing issue, planning and prioritization, 
response to inspection results, or developing requirements. 

 
Perform Initial Identification and Analysis of Potential Hazards 

The team performs preliminary analyses to define the risk(s) associated with the situation at hand. This entails an 
initial scoping, identification and analysis of the potential hazard(s) and associated risk(s) to determine if immediate 
action is required, whether further study is advised, or if no further action is needed since the problem is determined 
not to be an issue. In this step the team also decides if external help is needed and if all parties/disciplines that 
should be involved are indeed involved. 

 
Estimate Risk 

The team develops risk scenarios, which describe the severity and consequence of different situations, drawing from 
many sources and using both qualitative and quantitative information. At the CNSC, sources of information include: 
• deterministic requirements (regulations, license conditions, policies, standards), 
• licensee documents (e.g. safety report, probabilistic risk assessments, environmental impact assessment.....), 
• results of audits and inspections, 
• operating experience (formal and informal - engineering judgment), 
• performance indicators, and 
• perceptions (CNSC staff, licensees, public). 
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The team then examines the probability and consequences of the identified risk scenarios. Uncertainties about risk 
will always exist, no matter how reliable the information is. Stakeholder consultation continues to ensure adequate 
understanding of the risk(s). 

 
Evaluate the Risk Activity (“Is the risk acceptable? Do we care?”) 

This step involves more in-depth evaluation of the risk(s) that have been identified. An estimate of the benefits and 
costs of the activity with which the risk is associated should be completed. Stakeholder feedback is considered, 
particularly in terms of the level of acceptance (tolerance) regarding that risk; this should contribute to a better 
understanding of alternatives available for mitigating it. At the end of this step, it should be possible to declare that: 

the risk is acceptable as it currently stands 
OR 

the risk is unacceptable at any level 
OR 

if the risk could be reduced, it would be acceptable. 
 
Control Risk (“How can that risk be dealt with?”) 

The team suggests various options for mitigating the risk, and discusses their advantages/disadvantages. It should be 
emphasized here that, from the regulatory standpoint, the question is often whether those responsible, e.g. licensees, 
have adequate control measures in place. The team should also propose contingency plans to deal with any residual 
risk that cannot be mitigated to the satisfaction of all concerned; the feasibility of financing these plans should be 
discussed. Through the continuing consultations, the process initiator should make stakeholders aware of pending 
decisions, and give them the opportunity to comment. 

 
Take Action (“What options do we have? What are the trade-offs?”) 

At this point, the team presents the options and trade-offs to the person who initiated the process. He/she selects the 
most viable course of action for implementation; the strategy for communicating it is executed. Controls may need 
to be placed on the implementation plan to ensure target dates for various components are met. 
 

Monitor Impact 
It is important to agree on how the effectiveness of the decision is going to be monitored over time (who does what 
and when). Monitoring provides an opportunity to identify new risks, or to assess the impact of changes in known 
risks. Documenting the impact of the actions taken will provide confirmation of the appropriateness of the 
decision(s) taken. 

 
 The following definitions apply throughout the process: 

a)  Risk is the chance of injury or loss, defined as a measure of the probability, and severity of an adverse effect 
(consequences), to health, property, the environment or other things of value; mathematically, it is the probability of 
occurrence (likelihood) of an event multiplied by its magnitude (or severity). 
 
b)  Risk management is the notion that the likelihood of an event happening can be controlled or reduced and/or its 
consequences minimized. It introduces the idea that, often, there are benefits that might be derived from risk, so 
effective risk management also seeks to maximize the benefits of a given risk while minimizing the risk itself. 
Generally, risk management involves identification of risks, assessment of implications and consequences, 
identification of potential risk reduction options, and selection of a course of action. Thus, risk management is the 
systematic application of management policies, procedures and practices to the tasks of analyzing, evaluating and 
controlling risk. Effective risk management also includes communication with stakeholders and evaluation of 
results. More specifically, the CNSC identifies risk management as being the process of: 
• identifying risks (taking into account scientific evidence, legal, socio-economic and policy considerations), and 

assessing their implications (likelihood, consequences, acceptability and benefit-cost), 
• deciding on a course of action (evaluating and choosing options), 
• assigning responsibility, authority and resources, 
• evaluating & monitoring the results (effectiveness of measures taken including validation of any assumptions) 

and 
• communicating effectively with the stakeholders throughout. 
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APPLICATIONS 
 

As indicated earlier, the CNSC RIDM process is being used on a trial basis, prior to revisions and improvements. 
Applications of the process include CNSC staff performing the following: 
• assessment of the acceptability of licensee-proposed trip coverage for one NPP, 
• assessment of the acceptability of licensee-proposed design modifications for fuel channel design aspects, and 
• prioritization of safety issues. 

 
 
CONCLUSION 
 

Decision-making can be straightforward and rapid. An inspector who sees contamination being spread through poor 
housekeeping need do little data gathering, analysis or evaluation. On the other hand, the decision-making process 
can be more complex and time-consuming. An officer tasked with developing national policy may commission 
major studies, consult with several stakeholders, and engage in complex processes for data analysis and evaluation 
before the policy is final. Regardless of the situation, decision-making is enhanced by understanding the logic 
inherent in the Q850 process, consulting key stakeholders and communicating decisions to those affected. As shown 
in the diagram, the process may end after any of steps 2 through 6, again, depending on the situation; for more 
complex scenarios, though, several teams may apply the process in parallel, with one final application to determine 
the decision(s) to be made. It is believed that the process described above will enhance the CNSC’s capability to 
discharge its responsibility to the Canadian public. The process is now being applied on a trial basis at the CNSC in 
different decision-making situations and feedback will be used for refinements. 
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Figure 1: The CNSC Logic Model 
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Figure 2: The nformed decision-making process.
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Figure 3: Risk Significance versus Risk Tolerability 
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The diagram above is taken from the HSE (U.K.) framework for the tolerability of risk. A particular risk falling in the 
“Unacceptable” region is regarded as unacceptable regardless of the level of benefits, and should be ruled out unless the 
activity or practice can be modified to bring the level of risk into the lower regions; in this case, risk reduction, if 
undertaken, would be independent of cost. The “Broadly acceptable” risks are those which people regard as insignificant 
or trivial in their daily lives. The “Tolerable” range represents risks which people are prepared to tolerate in order to secure 
certain benefits, and in confidence that the risk is properly controlled (as opposed to “acceptable”, which means that the risk 
is acceptable to everyone, and everyone would agree without reservation to take that risk or have it imposed on them). Within 
both the tolerable and broadly acceptable ranges, additional risk control measures must be taken if it is reasonably practicable 
to do so. Generally, if the risk is judged to be “negligible,” additional efforts for risk reduction would be unjustified. 
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