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Executive summary 
 

“Siting” in Canada is composed of Site Evaluation and Site Selection. As outlined in CNSC Regulatory 
Document RD-346 Site Evaluation for New Nuclear Power Plants23 (based on IAEA NS-R-3), prior to the 
triggering of the Environmental Assessment (EA) and licensing processes, the proponent is expected to use 
a robust process to characterize proposed sites over the full lifecycle of the facility, and then develop a 
fully documented defense of the site selection case. This case forms the backbone for submissions in 
support of the EA and the application for a Licence to Prepare Site which will be reviewed by the CNSC 
and other applicable federal authorities. 

 
The Environmental Assessment process and Licence to Prepare Site in Canada do not require a proponent 
to select a specific design; however, CNSC does not accept a “black box” approach to siting. CNSC 
balances the level of design information required with the extent of safety assurance desired for any 
designs being contemplated for the proposed site. Nevertheless, the design information submitted must be 
sufficient to justify the site as suitable for all future licensing stages. The depth of plant design information 
contributes significantly to the credibility of the applicant’s case for both the EA and application for 
Licence to Prepare Site. 

 
The review process utilizes an assessment plan with defined review stages and timelines. The outcome of 
these reviews is a series of recommendations to a federal government appointed Joint Review Panel (which 
also serves as a panel of the “Commission”) which, following public hearings, renders a decision regarding 
the EA, and subsequently, the application for a Licence to Prepare Site. 

 
1.  Introductory comments about nuclear regulation in Canada 
 
The development, production and use of nuclear energy and the production, possession of use of nuclear 
substances is regulated solely at the federal level by the Canadian Nuclear Safety Commission (CNSC) 
under the mandate of the Nuclear Safety and Control Act (NSCA) and supporting regulations under the 
Act. The NSCA provides the Commission with a broad mandate to regulate all activities related to the use 
of nuclear energy and materials to protect the health, safety and security of persons and the environment; 
and to respect Canada’s international commitments on the peaceful use of nuclear energy. This includes 
consideration of not only radiological hazards and effects but conventional hazards and effects as well. 

 
The Licensee is the cornerstone of safety and is held accountable by their licence. Under the NSCA, no 
licence may be issued, renewed, amended or replaced unless, in the opinion of the Commission, the 
applicant: 
 

                                                      
23 RD-346 Site Evaluation for New Nuclear Power Plants, September 2008 by the Canadian Nuclear Safety Commission through 
the Minister of Public Works and Government Services Canada, ISBN 978-1-100-10578-9 



NEA/CNRA/R(2011)7 

 126

(a) is qualified to carry on the activity that the licence will authorize the licensee to carry on; and 
 

(b) will, in carrying on that activity, make adequate provision for the protection of the environment, 
the health and safety of persons and the maintenance of national security and measures required 
to implement international obligations to which Canada has agreed. 

 
The CNSC is a “balanced” regulator which means that it is balanced between purely prescriptive (rule 
based) regulation and purely non-prescriptive regulation (concept-based using expert opinions). Under this 
regime, the applicant is expected to propose, based on considerations contained in Regulatory Documents 
and applicable Canadian Codes and Standards how they will meet the requirements of the Regulations 
under the Nuclear Safety and Control Act. This is intended to allow applicants a measure of flexibility in 
the methods they will use to support their unique licensing case. The applicant’s proposal is then reviewed 
by CNSC Staff against modern industry practices and against documents under the CNSC regulatory 
framework. 
 
2. Site Selection and Site Evaluation in Canada 
 
The selection of a site for the long term development of a nuclear reactor project is not a regulated activity 
in Canada and the choice of site is largely a matter between the project proponent and the municipalities 
and provinces / territories involved. The only exception to this practice is when the federal government, 
under the Ministry of Natural Resources assumes the role of proponent if it directly sponsors a federal 
(government-run) reactor project. In either event, the CNSC is not involved in the site selection process. 

 
As part of the site selection process, the proponent is responsible for performing site evaluation activities 
for one or more candidate sites to determine whether the site will be suitable for the full lifecycle of the 
nuclear reactor project. The term “lifecycle” covers initial preparation, construction, operation, 
decommissioning and abandonment of the site. Site evaluation is not, in itself, a regulated activity in 
Canada and the proponent requires only the necessary local and provincial permits needed to conduct their 
investigative work on the site such as borehole drilling for geological characterization. Once the proponent 
has narrowed down their choice to a single site, they then proceed to build a detailed licensing and 
environmental assessment case to demonstrate to the CNSC that the site is suitable for the proposed project 
over its full lifecycle. 

 
High level criteria for the evaluation of new nuclear reactor sites is described in CNSC Regulatory 
Document RD-346 Site Evaluation for New Nuclear Power Plants24. RD-346 represents the CNSC staff’s 
adoption, or where applicable, adaptation of the principles set forth by the International Atomic Energy 
Agency (IAEA) in NS-R-3, Site Evaluation for Nuclear Installations25. The scope of RD-346 goes beyond 
NS-R-3 in several aspects such as the protection of the environment, security of the site, and protection of 
prescribed information and equipment, which are not addressed in NS-R-3.  

 
Figure 1 below illustrates the inputs a new reactor proponent is expected to consider when developing all 
of the information that will be needed to defend the site suitability during the ensuing parallel 
Environmental Assessment and Licence to Prepare Site processes.  The proponent must consider the 
requirements contained in two different pieces of federal legislation (the Canadian Environmental 
Assessment Act (CEAA) and the Nuclear Safety and Control Act (NSCA)), the criteria contained in RD-

                                                      
24 Published September 2008 by the Canadian Nuclear Safety Commission through the Minister of Public Works and Government 

Services Canada, ISBN 978-1-100-10578-9. 
25 IAEA Safety Standards Series, Safety Requirements No. NS-R-3, Site Evaluation for Nuclear Installations, Vienna, 

International Atomic Energy Agency, 2003, ISBN 92-0-112403-1. 
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346, and the design considerations for plant designs they are considering for the proposed site. The latter 
point is discussed in the next section of this paper. 

 
Figure 1: Site Evaluation Interface with Licensing and Environmental Assessment 
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3. The level of design information expected to demonstrate site suitability 
 
Regardless of the approach used by a proponent with regards to applying facility design information to 
their site selection case, a fundamental expectation of the CNSC is that the applicant will be expected to 
demonstrate a “smart buyer” philosophy. This means that they will be expected to demonstrate a clear 
understanding of the technologies they are proposing to use and the bases from which safety arguments are 
developed. 

 
Decisions by a Federal Review Panel and the Commission on an Environmental Assessment under the 
Canadian Environmental Assessment Act and an application for a Licence to Prepare Site under the 
Nuclear Safety and Control Act for a new nuclear reactor project may be made with high level facility 
design information from a range of reactor designs without specifying the technology to be constructed.  
The design information provided by the proponent must be credible and sufficient to adequately bound the 
evaluations of environmental impacts and site suitability from a range of reactor designs that might later be 
deployed at the site and be the subject of an application for a Licence to Construct. 

 
The bounding design parameters would have to contain sufficient information to describe the plant-site 
interface and take into consideration the characteristics of the proposed site. A combination of site 
characteristics and bounding design parameters will be the focus for comparison with the design 
characteristics of the actual plant selected for the application for a Licence to Construct. 

 
The underpinning of the bounding approach is that the environmental impacts of the reactor design 
eventually selected for construction should be less than the bounding impacts assessed in the EIS.  
Similarly, if the site is deemed suitable to host nuclear units using bounding parameters, then the site 
should also be suitable for any reactor design that falls within the approved bounding envelope. 

 
The design that is eventually selected for construction need not be specifically referenced in the 
proponent's Environmental Impact Statement (EIS) and Licence to Prepare Site application; but would 
have to fit within the bounding envelope in the approved Environmental Assessment.  This evaluation 
would be performed once a reactor technology is selected and will be required to be demonstrated as part 
of an application for a Licence to Construct. 
CNSC will accept qualitative information in support of the site selection case with the understanding that 
there will be an increased level of regulatory scrutiny during the construction and operation licensing 
processes to validate the claims made. At the Licence to Construct application phase, the applicant will be 
expected to submit detailed design information that will verify that the evaluations presented previously 
remain valid. 

 
The less information provided at the onset, the greater the burden on the construction licence review 
process that fundamental barriers to licensing may appear. So it is in the applicant’s best interest to make 
their submissions as complete as possible at the onset.  

 
The required level of design information is:  
 

• a technical outline of the facility layout;  

• qualitative descriptions of all major systems, structures and components (SSCs) that could 
significantly influence the course or consequences of principal types of accidents and 
malfunctions;  

• qualitative descriptions of the functionality of the SSCs importance to safety;  
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• qualitative descriptions of principal types of accidents and malfunctions to identify limiting 
credible sequences that include external hazards (natural and human-induced), design basis 
accidents and beyond design basis accidents (severe accidents).  

 
The limiting source terms must consider accident sequences that could occur with a frequency greater than 
10-6 per reactor year of operation. For those less than 10-6, but sufficiently close to this frequency, the 
rationale for not including them from further analysis should be provided.  

  
A description of specific (out of reactor) criticality events must be provided showing that these events do 
not violate criteria established by international standards26 and national guidance27 as a trigger for a 
temporary public evacuation. 

 
If the applicant chooses to pursue a Licence to Prepare Site without choosing a final technology for the 
site, the activities permitted under the issued Licence to Prepare Site would be limited to site preparation 
activities which are independent of any specific reactor technology (for example clearing and grading the 
site, building site support infrastructure such as roads, site power, water and sewer services). 

 
4. Conducting regulatory reviews of submissions for the environmental assessment and 

application for a Licence to Prepare Site. 
 
Under the Canadian Environmental Assessment Act, reactor projects of thermal output greater than 25 MW 
require a Comprehensive Study process to be followed, which is the most detailed form of environmental 
assessment review.   

 
Large-scale and environmentally-sensitive projects, such as nuclear power plants, usually undergo an 
environmental assessment called a comprehensive study, which mandates public participation (nuclear 
power plants are included in the CEAA’s Comprehensive List Study Regulations, which identifies the 
projects for which comprehensive studies are mandatory.) However the EA for a new nuclear power plant 
project would not be conducted as a comprehensive study if the project is referred to a panel or a mediator 
by the federal Minister of the Environment (following a recommendation by the Commission). A project’s 
EA is referred for review by a panel (also referred to as a “Joint Review Panel”) in the following cases: 

 
• when it may cause significant adverse environmental effects, even after taking into account 

mitigation measures; 

• when it is uncertain whether a project will cause significant environmental effects, given the 
implementation of mitigation measures; or 

• where public concerns warrant referral. 

 
Federal agencies involved in projects of this magnitude and complexity are obligated to consider a federal 
Cabinet Directive on Streamlining Regulation28 which was issued April 1 2007. This directive drives 

                                                      
26 Food and Agriculture Organization of the United Nations, International Atomic Energy Agency, International Labour 
Organization, OECD Nuclear Energy Agency, Pan American Health Organization, United Nations Office for the Co-Ordination of 
Humanitarian Affairs, World Health Organization, “Preparedness and Response to Nuclear or Radiological Emergency, Safety 
Requirements”, Safety Standards Series No. GS-R-2, IAEA, Vienna, Austria, 2002 
27 Health Canada, “Canadian Guidelines for Intervention during a Nuclear Emergency”, Document H46-2/03-32E, Ottawa, 
Ontario, November 2003 ISBN: 0-662-35147-9. 
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federal agencies to cooperate and seek review efficiencies to the maximum extent. What this means in the 
case of a new nuclear reactor project is that the EA and licensing processes are conducted in parallel to 
achieve an efficient and timely review by maximizing the sharing of common information.   

 
The Joint Review Panel members are also appointed as temporary members of the CNSC Commission 
with full powers under the Nuclear Safety and Control Act to issue the Licence to Prepare Site at the end 
of the process. The Joint Review Panel terms of agreement are contained in a Panel Agreement written 
specifically for each project and co-approved by the Federal Minister of the Environment and the President 
of the CNSC.   

 
In 2007, a federal agency known as the Major Projects Management Office (MPMO) was formed for the 
purpose of overseeing and tracking federal reviews as well as Aboriginal engagement and consultation for 
major resource projects. One of the MPMO’s roles is to engage Federal stakeholder agencies, including the 
CNSC, who will be participating in the review process for a new nuclear reactor project to commit those 
agencies to achieve their deliverables within a common project timeline. These agency commitments are 
captured in a document known as a Project Agreement, which is unique for each project and ratified by the 
heads of the participating agencies.   

 
The ultimate deliverable of the regulatory reviews by all federal agencies, which is led by the CNSC, is a 
series of recommendations to the Joint Review Panel such that the panel can: 
 

• hold public hearings regarding the environmental assessment and Licence to Prepare Site; 

• prepare and submit a environmental assessment report to the Federal Government for an EA 
decision from the Governor in Council; and, 

• issue the Licence to Prepare Site to the applicant if a Governor in Council issues a positive EA 
decision. 

 
Project Agreements approved to-date have provided for a maximum 6-month period for the initial 
conformity review of the Environmental Impact Statement (for the EA process), technical analysis and the 
start of the public notice period for the Joint Review Panel Hearings. Note that the 6 month review period 
does not include the time taken by the proponent for responses to any information requests from the Joint 
Review Panel.   

 
The Environmental Assessment (under the Canadian Environment Assessment Act) and the Licence to 
Prepare Site (under the Nuclear Safety and Control Act) have overlapping but distinct information 
requirements, yet each process also contains elements not considered by the other process because of the 
legal mandate of the act that the process serves. As a result, a highly disciplined project management 
framework is required to coordinate complex review interactions, address project risks and ultimately meet 
the review timelines for both processes. For each project, the primary project management tool to 
coordinate the reviews is called an assessment plan. 

 
Each project’s assessment plan, with the ultimate deliverables and timelines in mind, breaks down the 
entire review for both processes to “topical review” elements that can be delegated to Review Leads for 
that area of expertise. All review elements can be categorized into six groups, namely: 

                                                                                                                                                                             
28 Cabinet Directive on Streamlining Regulation, Government of Canada, ISBN 978-0-662-49149-1 
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1. General Applicant Information. 

 
2. Applicant Programs, Processes & Procedures. 

 
3. Health & Safety (Workers & Public). 

 
4. Baseline Site Data. 
 
5. Effects of Environment on Project. 
 
6. Effects of Project on Environment. 

 
These are further broken down into smaller reviews; for example, one review sub-topic within “Baseline 
Site Data” is “Regional and Site Baseline Extreme and Rare Meteorological Phenomena”. 

 
The review scope and depth for each sub-topic is contained in internal CNSC Management System 
procedures call Staff Review Procedures. For the example provided above, Staff Review Procedure SRP-
EIS-01.3 Regional and Site Baseline Extreme and Rare Meteorological Phenomena contains the overall 
guidance an assigned Review Lead will use when reviewing and commenting on submissions from the 
applicant. The procedures are not overly detailed and are designed to allow for “guided expert-based” 
reviews.  

 
There are 27 topical Staff Review Procedures available for the conduct of the review of a Licence to 
Prepare Site application and 43 topical Staff Review Procedures available for the conduct of the review of 
an environmental assessment. 

 
Integration of all reviews into recommendations to the Joint Review Panel is conducted by two project 
officers, one for the Environmental Assessment and one for the licence application with constant 
interaction between the two. Where insufficient information has been provided by the applicant, proposed 
information requests are submitted to the Joint Review Panel for consideration and transmission to the 
applicant. If the request is significant enough, the six month clock may be stopped by the Joint Review 
Panel for the period required by the applicant to gather the information for the response. This ensures 
adequate time will be available for review of the additional information provided. 

 
The results of all reviews are integrated into two documents for consideration by the Joint Review Panel: 

 
1. Panel Member Document for the Environmental Assessment:   
 

• Is the information submitted by the proponent adequate to proceed to a public hearing? 

• Are there adverse environmental impacts and if so are they adequately mitigated? 
 

2. Commission Member Document for the Licence to Prepare Site: 
 

• Is the applicant qualified to carry on the activity that the licence will authorize? 

• Will the applicant, in carrying on that activity, make adequate provision for the protection 
of the environment, the health and safety of persons and the maintenance of national 
security and measures required to implement international obligations to which Canada has 
agreed? 
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The Joint Review Panel then holds public hearings to hear views about the Environmental Assessment and 
the application for a Licence to Prepare Site from the public, Aboriginal groups, the applicant and other 
stakeholders.  After the public hearings and a deliberation period, the Joint Review Panel submits their 
report to the federal Minister of the Environment who in turn presents it to the Governor in Council.  
Approximately two months later, the Governor in Council responds whether the project may proceed or 
not and the Joint Review Panel renders a licensing decision. 
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