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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. Topic of Review 
  
This review examines proponent submissions concerning the effects of site preparation, 
construction, operation, decommissioning and abandonment of a proposed new nuclear power 
plant (NPP) on the terrestrial environment, including but not limited to flora and fauna, wildlife 
corridors, protected areas, and valued ecosystem components (VECs). 
 
The scope of this review includes: 
 
• Characterization of effects on terrestrial VECs; 
• Effects of loss of habitat and disturbance on flora and fauna; 
• Effects of physical barriers on wildlife; 
• Effects of disruption, blockage, impediment and sensory disturbance on wildlife; 
• Mortality, direct and indirect, of terrestrial wildlife; 
• Reduction in wildlife productivity; 
• Concentration of contaminants in the food chain; 
• Effects prediction using quantitative ecological risk assessment modeling; and, 
• Impact on biodiversity.  
 
The objective of the procedure is to provide the reviewer with a framework to determine if the 
submission provides defensible and testable predictions of residual adverse effects of the project 
on terrestrial valued ecosystem components (VECs), in order that the significance of all effects 
of the project and the identified cumulative effects of other projects can be assessed. 
 
 
2. Criteria and Objectives 
 
2.1. Information and Data 
 
The information that must be provided in a proponent’s EIS is described in the project-specific 
EIS Guidelines. The degree of detail is expected to be commensurate with the anticipated 
magnitude of the potential impacts. To meet the intent of the EIS Guidelines, the CNSC expects 
that an EIS would include in the following information or data:  
 
• A ‘weight-of-evidence’ approach to determine the likelihood of significant adverse 

effects based on various lines of evidence, including comment on quality of inference and 
uncertainty (e.g. USEPA 2006 – reference 25; EC-OMOE 2008– reference 6). 
 

• Uncertainties and type of uncertainty (e.g., natural randomness, insufficient knowledge, 
sampling or measurement error), assumptions, limitations and gaps in the quality of effect 
predictions specified are adequately specified and addressed.  The uncertainty is reflected 
in the estimates of risk and effects.  Uncertainty is expected to be identified where it is 
most problematic to the results of the assessment.  An acceptable explanation should be 
given of why or why not new data or extrapolation from data at other locations or other 
species was done to fill data gaps or reduce uncertainties.  

 



 

• The degree of uncertainty in predicting the environmental effects identified through such 
modelling should be indicated and discussed.  Scientific defensibility of numerical 
models should be demonstrated by performing model validation, calibration, verification, 
sensitivity and uncertainty analysis.  A comparison and analysis of predicted effects with 
expected “reference condition” and terrestrial baseline data/information on a biological 
population basis taking into account natural variation, should be provided.  
 

• A conceptual model diagram of relationships among source, stressors, receptors and 
receptor responses, and processes influencing those, and the sequencing of responses 
through the biological hierarchy (e.g., loss of individuals may cause a decline in 
reproductive success of population, leading to population decline and changes in 
community species composition) be included for all sources. 
 

• A description of general and specific measures intended to mitigate the identified adverse 
effects on the terrestrial environment should be provided.  The proposed mitigation 
measures should be described by project phase in the context of spatial and temporal 
scale, and an evaluation of the effectiveness of these measures, including risk and 
consequences of failure thereof, should be included in the discussion of mitigation 
measures. 
 

• An assessment of risk posed to terrestrial systems by the proposed NPP should be 
performed taking into account the application of mitigation measures and an evaluation 
of the significance of residual effects.  
  

• Ecological effects data/information should be of sufficient sample size to conduct 
hypothesis testing against baseline and follow-up monitoring data, with sufficient power 
to detect relevant effects sizes.  The type of data and information needed are affected by 
site- and design-specific factors and the degree of detail should be tailored to the 
expected magnitude of the potential impacts on the terrestrial environment.  
 

2.2. Evaluation Criteria 
 
• Well-prepared effects predictions (CEAA 2004– reference 4) (e.g., quantitative 

expression of change such as percent loss; degree of confidence in prediction of habitat 
loss (related to type of evidence); roles of mitigation, habitat compensation and 
performance monitoring are clearly spelled out; and, a rationale provided for significance 
and mitigation follow-up). 
 

• Uncertainties and type of uncertainty (e.g., natural randomness, insufficient knowledge, 
sampling or measurement error), assumptions, limitations and gaps in the quality of effect 
predictions specified are adequately specified and addressed.  The uncertainty is reflected 
in the estimates of risk and effects (e.g., different scenarios for different assumptions).  
Uncertainty is expected to be identified where it is most problematic to the results of the 
assessment.  An acceptable explanation should be given of why or why not new data or 
extrapolation from data at other locations or other species was done to fill data gaps or 
reduce uncertainties.  

 



 

• Acceptance criteria for the review of effects on terrestrial environment of the proposed 
NPP are based on Section 5.4 of  CNSC Regulatory Document RD-346: Site Evaluation 
for New Nuclear Power Plants – Reference 5. 

• Information/data on the terrestrial effects are evaluated against criteria and objectives to 
ensure that the information is sufficient to identify likely interactions between the project 
and its effects on the biological components of the terrestrial environment.  When 
determining appropriate terrestrial effects’ criteria and objectives the CNSC considers 
federal guidelines such as: 
 
o Framework for Ecological Risk Assessment published by the Canadian Council of 

Ministers of the Environment (CCME) – Reference 2, A Framework for 
Ecological Risk Assessment at Contaminated Sites in Canada: Review and 
Recommendation published by Environment Canada– Reference 13; 
 

o CEPA 1999 Priority Substances List Assessment Report: Releases of 
Radionuclides from Nuclear Facilities (Impact on Non-human Biota) published 
by Environment Canada and Health Canada– Reference 16; 
 

o where applicable, provincial guidelines and standards. 
 

• Other guidance documents for the review of effects on terrestrial environment include: 
 
o Environmental Codes of Practice for Steam Electric Power Generation 

(Environmental Protection Series for design, siting, construction, operation and 
decommissioning phases) published by Environment Canada (1985a,b, 1987, 
1989, 1992a,b, 1994, 1996, 2004) – Reference 7-12; 

 
o Canadian Environmental Quality Guidelines published by the National 

Guidelines and Standards Office of Environment Canada, A Guide on 
Biodiversity and Environmental Assessment published by the Biodiversity 
Convention Office of Environment Canada– Reference 14; 
 

o Environmental Assessment Best Practice Guide for Wildlife at Risk in Canada 
published by the Canadian Wildlife Service of Environment Canada. – Reference 
15. 
 

• The effects of site preparation, construction, operation, decommissioning and 
abandonment of the NPP project on the terrestrial environment is expected to be fully 
characterized by the proponent.  The EIS should provide a comprehensive description of 
the short term and long term effects of the NPP project on the site, local and regional 
terrestrial environment, including but not limited to VEC flora and fauna, endangered, 
threatened or species of special concern and significant habitat.  The evaluation of effects 
should be based on results of field monitoring studies and predictions from quantitative 
ecological risk assessment modelling.  
 

 



 

• Predictions of effect for VECs should be stated in a detailed enough manner that is 
amenable to follow-up verification including but not limited to defining the effect, 
quantifying the effect, and stating space/time/population-level perspective of the effect 
(CEAA 2004) – Reference 4.  Standard approaches recognizable from the government 
agency and peer-reviewed published scientific literature can be used to extrapolate the 
effects on individual biota to those of the population (e.g., Barnthouse et al 2008) – 
Reference 1,24.  An organized approach to presenting weight-of-evidence based on 
various lines of evidence including comment on quality of inference and uncertainty can 
be found in US EPA (2006) – Reference 25, SOLEC (2007) – Reference 22 and EC-
OMOE (2008) – Reference 6. 
 

• A follow-up and monitoring program should also be submitted, taking into account 
predicted effects on the terrestrial environment, and measures to mitigate them.  A BACI 
design (Smith, 2002) – Reference 21, as appropriate, is recommended. 
 

• Identify species and habitats that will be considered important ecological resources of the 
site, vicinity, transmission corridors, and other related areas for evaluation of potential 
impacts on them using, as a reference, Table 5.1 of Regulatory Document RD-346: Site 
Evaluation for New Nuclear Power Plants – Reference 5 
 

• Consult other available information such as but not limited to the Bruce Power 
Bioinventory Study for Bruce Nuclear Site (LGL, 2000, 2001) – Reference 17,18, the 
Wetlands Environmental Assessment Guideline (Milko, 1998a) – Reference 19, and the 
Migratory Birds Environmental Assessment Guideline (Milko, 1998b) – Reference 20, as 
appropriate. 
 

• Identify and evaluate risk to threatened, endangered or species of special concern from all 
phases of the project. 
 

• Identify and evaluate mitigation measures with respect to effectiveness, including risk 
and consequences of failure thereof, and the significance of residual effects after the 
mitigation measures are applied. 
 

• Review the follow-up and monitoring program in the context of predicted effects on the 
terrestrial environment, and measures to mitigate them. 

 
Specific information requirements for the evaluation of impacts on the terrestrial ecosystem of 
site preparation, construction and operation of the NPP, construction of transmission corridors 
and off site areas, operation and maintenance of transmission systems, and operation of heat 
dissipation systems such as cooling towers and cooling ponds are provided in US NRC (1999) – 
Reference 23. 
 
 
 

 



 

 
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, should take the following steps: 
 
1) Verify submission is consistent with section 2, that criteria were applied and information 

needs were met.  Any variances should be identified and the basis for these variances 
identification. Consider these questions:   
a) Are the measurement endpoints (of effect, of exposure, or of sensitivity) that are 

used to draw inferences about potential effects of the stressor on the VEC 
appropriate to each VEC and logically linked to the important interactions with 
project activities?  

b) Has the necessary information been submitted?  
c) Are the conclusions drawn in the EIS, based on this information, credible? 
d) Are data sources cited by the proponent traceable and credible? 
 

2) Take the following steps in assessing the determination of residual adverse environmental 
effects:   
a) Decide whether the residual environmental effects are adverse; 
b) 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) Ecological context; 
v) Likelihood (Probability of occurrence). 

 
3) Evaluate alternatives to and alternative means (timing, location) in terms of minimizing 

adverse effects. 
 

The reviewer’s analysis of the effects of the NNPP on the terrestrial environment should be 
closely linked with the environmental baseline assessment to establish the magnitude and extent 
of effects, either direct or indirect and positive or negative, of the project on the terrestrial 
environment. 
 

 



 

 
4. Evaluation Conclusions and Recommendations 
 
At the end of the review procedure, the reviewer must arrive at one of the following of 
conclusions and recommendations: 
 
1) The EIS: 

a) Presents insufficient or unsubstantiated information on the project’s predicted 
effects or cumulative effects to support a conclusion on significance of adverse 
environmental effects;  

b) Describes mitigation measures that the reviewer concludes are insufficient or are 
not likely to be successful;  

c) Uses inappropriate criteria to describe the significance of residual adverse 
environmental effects; or, 

d) Fails to present a follow-up program to confirm the accuracy of the environmental 
assessment in this regard, where the reviewer has determined that a follow-up 
program is necessary. 
 

The reviewer describes rationale for additional information to be provided as supplement to the 
EIS with specific reference to the site-appropriate Guidelines for the Preparation of an EIS; or,  

 
2) 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, in consideration of the 
cumulative effects of other reasonably foreseeable project, taking into account the 
implementation of feasible mitigation and, where necessary, implementation of a follow-
up program. 
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