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Preface 
 

Staff Review Procedures have been developed by the CNSC staff, as internal working 
documents, to be used by CNSC staff to assist them in the conduct of regulatory reviews of a 
potential licensee’s (proponent) Environmental Impact Statement (EIS), as part of its licence 
application and environmental assessment process for a new nuclear power plant in Canada.  
They are not regulatory documents, although their respective topics of assessment and criteria 
are based on regulations under the Canadian Environmental Assessment Act. 
 
The initiative to develop Staff Review Procedures was undertaken in order to ensure a consistent 
application of the internal processes for the review of an EIS for a new nuclear power plant, and 
to improve the efficiency and effectiveness of such reviews. 
 
Staff Review Procedures are considered by CNSC staff to be “living documents”, which will 
evolve based on the experience gained from EIS reviews. 
 
 

Context  
 
Environmental assessments (EAs) are carried out to meet the requirements of the Canadian 
Environmental Assessment Act (CEAA).  EAs identify whether a specific project is likely to 
cause significant environmental effects, and determine whether those effects can be mitigated.  
 
For new nuclear power plants, the Canadian Nuclear Safety Commission initiates the EA process 
when a proponent applies under the Nuclear Safety and Control Act (NSCA) for a Licence to 
Prepare Site (Section 24(2) of NSCA) and submits a complete Project Description (as per 
Section 5 of CEAA).  Before any licensing decision can be made, the EA must be completed. 

 
An Environmental Impact Statement (EIS) is prepared by a proponent as part of the EA process 
and submitted pursuant to CEAA to support the site preparation, construction, operation, 
decommissioning and abandonment of a new nuclear power plant.   
 
An EIS will be reviewed against the “EIS Staff Review Procedures. The procedures represent 
CNSC expectations and guidance supporting the assessment of an EIS by CNSC staff, and are 
intended to augment and support EA recommendations by staff to the Commission tribunal. 
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1. Topics of Review 
 
This review examines proponent submissions concerning the evaluation of the effects of 
geotechnical and seismic events on the project. 
 
The scope of this review includes an examination of the proponent’s assessments of the risks of  
seismic or geotechnical events that could impact one the effectiveness of the confinement and 
containment capabilities of the New Nuclear Power Plant (NNPP) Structures Systems and 
Components (SSCs). 
 
The objective of the guide is to provide the reviewer with a framework to determine if the 
submission provides defensible and testable predictions of residual adverse effects on the 
environment resulting from geotechnical and seismic hazards, so that the significance of all 
effects of the project, along with the identified cumulative effects of other projects, can be 
assessed. 
 
 
2. Criteria and Objectives 
 
The following is the information that must be presented within the EIS and the criteria that will 
be used by the reviewer when evaluating the EIS (as per Section 3 - Review Procedures). 
 
• The effects described in the proponent’s submissions will be used by the proponent in 

concert with seismic design criteria and codes and standards such as CSA N289 series – 
references 4, 5 and 6.  At the environmental assessment and site preparation stages, the 
use of past experience at the site might be an acceptable approach, depending on the 
likelihood and magnitude of the seismic events. 

 
• A ‘weight-of-evidence’ approach is expected to be used to determine the likelihood of the 

events and the associated significant adverse effects based on various lines of evidence. 
 

• Uncertainties and types of uncertainties (e.g., natural randomness, insufficient 
knowledge, sampling or measurement error), assumptions, limitations and gaps in the 
quality of effect predictions.   Identify where uncertainty is most problematic to the 
results of the assessment.  Ensure there is an acceptable explanation of why or why not 
new data or extrapolation from data at other locations was done to fill data gaps or reduce 
uncertainties.  
 

• Acceptance criteria used by the proponent for the review of the effects of geotechnical 
and seismic hazards on the project should be consistent with high level criteria contained 
in Regulatory Document RD-346: Site Evaluation for New Nuclear Power Plants - 
reference 3, IAEA Safety Guide NS-G-3.6. Geotechnical Aspects of Site Evaluation and 
Foundations for Nuclear Power Plants and should consider information contained in 
Adams and Atkinson, 2003, - reference 1. 

 

 



 

• Postulated geotechnical events include consideration of slope instability, collapse, 
subsidence or uplift of the site surface, instability of the soil foundation due to static or 
dynamic loads. Dynamic loads can be due to earthquakes, or can be due to human 
activities such as explosions, rock bursts in underground mine or filling of water 
reservoirs. Methods to assess the effects of these events on the structures, systems and 
components (SSCs) of the proposed facility should combine qualitative analyses based on 
past performance of similar SSCs under similar events, or more quantitative methods. In 
general, at the environmental assessment stage, more reliance on qualitative analyses is 
acceptable. However, depending on the likelihood and magnitude of the event and the 
potential severity of the effects, qualitative analyses should be supported by quantitative 
analyses in order to provide additional confidence to the assessment.  
 

• Slope stability analyses are usually performed with limit equilibrium methods. The shear 
strength parameters of the geological units are required for this type of analysis, as well 
as the distribution of groundwater pressure. The forces that are applied to the loads are 
static forces due to gravity, and also dynamic forces due to earthquake events, or 
vibrations induced by other natural or man-made activities. For dynamic loads generated 
by earthquakes, the assumed loads are expected to be consistent with the output of the 
seismic hazard models. The stresses generated by the external loads should be compared 
to the shear strength of the geological units, resulting in a Factor of Safety (FS). A FS 
lower than one predicts failure of the slope. It is expected that, depending on the risk 
level, FS significantly larger than one should be provided. For example the Canadian 
Dam Association (–reference 3) guidelines recommend FS of 1.5 for static conditions, 
and 1.1 for dynamic conditions for high risk dams. 
 

• The analysis of subsidence or uplift of the site surface, deformation of the foundations 
under the facility may be performed by simplified analytical methods, assuming that the 
soil units are linearly elastic, or by more sophisticated methods using for example, the 
finite element method with a nonlinear elasto-plastic behaviour of the foundations. The 
choice of one method or the other depends on the reliability of the input data, and the 
degree of conservativeness in formulating the model. For example, a more simple method 
would usually require less data, and would be acceptable if it is shown that the 
predictions would likely be conservative. In case the required properties are well 
determined, preferably by site specific investigations, less conservative assumptions may 
be made. 
 

• The evaluation of the liquefaction potential of the soils may be performed by simple 
methods, based on empirical approaches, or more sophisticated approaches. Empirical 
approaches usually require data from Standard Penetration Tests (SPT) or Cone 
Penetration Tests (CPT). More sophisticated approaches usually necessitate constitutive 
relationships for the stress-strain behaviour of the soil, as well as a method to predict the 
generation of porewater pressure during dynamic loading. 

 



 

 
3. Review Procedure  
 
The review, documentation of assessment results and report approval will be conducted in 
accordance with the project-specific Assessment Plan.  Results of the review will be presented in 
a Review Report template that is included in the project-specific Assessment Plan.  The report is 
to be approved by the appropriate signing authorities.  The approved report will be assigned an 
E-DOCS number under File 2.01 for the appropriate facility. 
 
The Review Lead, as identified in the project-specific Assessment Plan, should take the 
following steps: 
 
1. Verify submission is consistent with Section 2 that criteria were applied and information 

needs were met.  The following questions should be considered:  
  
a) Has the necessary information been submitted?  

 
b) Is the data dependable and what sources are used?  

 
c) Are the claims made by the proponent/applicant credible? 

 
2. Write overall summary of the evidential basis for submission conclusion including the 

extent to which the submission provides understandable, defensible and testable 
predictions of adverse effects, their likelihood and their significance.  The reviewer 
should take the following steps in assessing the determination of residual adverse 
environmental effects: 
   
a) The reviewer should decide whether the residual environmental effects are 

adverse, and 
  

b) The reviewer should describe the residual adverse environmental effects in terms 
of likelihood and significance: 
  
i) Magnitude of the adverse environmental effect; 

  
ii) Geographic extent of the adverse environmental effects; 

 
iii) Duration and frequency of the adverse environmental effects; 

  
iv) Likelihood (Probability of occurrence) 

 
3. Evaluate alternatives to minimize adverse effects. 

 

 



 

 
4. Evaluation Conclusions and Recommendations 
 
At the end of the review procedure, the reviewer must arrive at one of the following sets of 
conclusions and recommendations: 
 
• Information presented in the EIS is insufficient to support any conclusion on significance 

of adverse environmental effects, taking into account the description of mitigation and 
follow-up monitoring.  Reviewer describes rationale for additional information to be 
provided as supplement to the EIS to conform with the Guidelines for the Preparation of 
an EIS; or, 
  

• Information provided in the EIS is sufficient to determine the potential for adverse effects 
and their significance and likelihood to support a decision under CEAA that the project is 
not likely to result in significant adverse environmental effects; taking into account the 
description of mitigation and follow-up monitoring; or, 
 

• The information presented in the EIS is sufficient, taking into account the description of 
mitigation and follow-up monitoring, but the reasonable conclusion from that information 
is that the project is likely to cause significant adverse environmental effects.  The 
outcome from this finding will require the proponent to:  
 
a) reconsider the criteria or objectives used for identification of effects;  
 
b) reassess the significance of the effect(s); and/or,  
 
c) propose additional measures to reduce or mitigate the severity of the effect. 
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