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EXECUTIVE SUMMARY 
Introduction 
Project Background 
Canadian Nuclear Laboratories (CNL) is performing the decommissioning of the Whiteshell Laboratories (WL) 
nuclear research facility with the outcome of complete site closure by 2024. CNL is licensed to perform this work 
under a Canadian Nuclear Safety Commission (CNSC) decommissioning licence. A Comprehensive Study Report 
(CSR) under the Canadian Environmental Assessment Act (1992) was completed for the decommissioning project 
in 2001.  

Enabled by the CSR and the site decommissioning licence, CNL is authorized to decommission Whiteshell 
Reactor 1 (WR-1) by means of dismantling and demolition. CNL is proposing a revised approach to the WR-1 
decommissioning that includes partial dismantling and demolition, along with passive, permanent disposal of the 
below-grade portions of the facility. The disposal approach is referred to as In Situ Decommissioning (ISD). ISD 
is a proven nuclear decommissioning approach that increases worker safety, provides protection of the 
environment and the public, reduces interim storage and multiple handling, enables permanent nuclear liability 
reduction and utilizes less resources.  

In Situ Disposal is a departure from the end-state defined in the Comprehensive Study Report. As a result, the 
Project qualifies as a designated project under Section 37(b) of the Regulations Designating Physical Activities of 
the Canadian Environmental Assessment Act, 2012, related to “the long term management or disposal of irradiated 
fuel or nuclear waste”. A key element of the regulatory approvals process is the completion of an environmental 
assessment under the Canadian Environmental Assessment Act, 2012, the results of which are documented in 
this Environmental Impact Statement. 

The Environmental Impact Statement includes an analysis of alternatives, a process of public and Aboriginal 
engagement, studies of baseline conditions, and a description and assessment of Project activities during the 
Project. All these aspects of the Environmental Impact Statement are summarized in this Executive Summary.  

Whiteshell Labs Site Background 
Whiteshell Laboratories was established in the early 1960s by Atomic Energy of Canada Limited (AECL) to carry 
out nuclear research to demonstrate the organic-cooled reactor concept using heavy water (D2O) as the 
moderator.  The reactor design also provided a facility for engineering tests and scientific studies on alternative 
fuels, fuel channels and reactor coolants. The Whiteshell Laboratories site (WL site) carried out significant 
research programs including the operation of the organic cooled WR-1, the Nuclear Fuel Waste Management 
Program, the SLOWPOKE demonstration reactor, and reactor safety analysis. The WL site is located in 
southeastern Manitoba, approximately 10 km west of the town of Pinawa. The building that houses WR-1 is located 
in the WL Main Campus (Figure 1). 

The WL site has a total area of 4,375 hectares and is within the boundaries of the Local Government District of 
Pinawa. The Winnipeg River forms the western boundary of the WL site. Nearby communities include the Village 
of Lac Du Bonnet and the Local Government District of Pinawa. Both communities are located on the shore of the 
Winnipeg River. Several First Nations communities are in the vicinity of the WL site, including the communities of 
Sagkeeng First Nation (also known as Fort Alexander, Manitoba), Little Black River First Nation, the Brokenhead 
Ojibway Nation (also known as Scanterbury, Manitoba), Hollow Water First Nation, and Wabaseemoong 
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Independent Nations. The Manitoba Metis Federation is the official democratic and self-governing political 
representative for the Métis Nation’s Manitoba Métis Community. Manitoba Metis Federation peoples live in the 
regional area around the WL site and may use the lands nearby for traditional activities. All these communities 
have been engaged as part of the Aboriginal and Public engagement processes for the Project. 

At present, the WL site is a government owned and contractor operated facility. The site, including all assets and 
liabilities are owned by AECL, a Federal Government Crown Corporation. Under an agreement with Canadian 
National Energy Alliance, Canadian Nuclear Laboratories (CNL), operates the facility and performs the 
decommissioning work. CNL is an enduring entity that includes all the staff. Following completion of the 
decommissioning contract, as proponent of the Project, CNL will be responsible for implementing and managing 
the proposed follow-up monitoring program, under contract to AECL.  

Figure 1: Location of the Whiteshell Laboratories 

Current Status of WR-1 
Whiteshell Reactor 1 is a research reactor that tested the concept of an organic coolant, allowing lower operating 
pressure than light water reactors. WR-1 is a relatively small reactor, located below-grade. It is 60 megawatt (MW) 
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thermal reactor, approximately equivalent to 20 MW electric. The facility is seven stories tall, with two stories 
above-grade and five below-grade (Figure 2). The most significant contributor to the remaining radioactive source 
term is the reactor core (calandria and fuel channels) which accounts for 99% of the source term. It is important 
to note that due to its small size, even when it was operating, WR-1 contained significantly less radioactive material 
than large power reactors. 

Currently, WR-1 is under a monitoring and surveillance program. The reactor operated from 1965 to 1985, when 
it was permanently shut down. A first phase of decommissioning occurred in the early 1990s where the reactor 
was completely de-fuelled, and all coolant and moderator was drained and collected. Equipment was 
decommissioned and removed from the main reactor hall floor and one floor below-grade and placed in interim 
storage on site. The removal of fuel, liquids and equipment substantially reduced radioactivity. Activated materials 
and residual corrosion and fission products have been undergoing decay for 32 years. Figure 2 shows a cut-out 
drawing of the reactor facility, illustrating the five floors below-grade, the two above-grade floors of the reactor hall 
and the south side annex that provided offices and the reactor control room. The reactor exhaust stack is also 
shown in the foreground.  

Figure 2: 3D Cut-out Model of the WR-1 Building 
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Decommissioning Alternatives Analysis 
The purpose of the project is to achieve the safest, most effective method to complete decommissioning of WR-1, 
and therefore achieve a reduction in Canada’s nuclear legacy liabilities. CNL is committed to completing all 
decommissioning work in a way that is safe for workers and the public during decommissioning activities, and 
ensures safe, long-term performance that protects the environment and people.  

CNL performed an assessment of technically feasible decommissioning approaches for WR-1. The analysis 
included experiences and lessons learned from the decommissioning of similar reactors. The alternative means 
evaluated in this Environmental Impact Statement include:  

 Alternative #1: Deferred Decommissioning with Complete Dismantling and Removal; 

 Alternative #2: Complete Dismantling and Removal; 

 Alternative #3: In Situ Decommissioning; and 

 Alternative #4: Partial Dismantling and Removal with Partial ISD 

Alternative #1 is the base case, as it is the currently approved approach to decommissioning WR-1. Alternatives #1 
and #2 involve extensive and intrusive efforts to dismantle and remove all radioactive and hazardous materials 
from the building. Alternatives #1 and #2 are largely the same except Alternative #1 delays decommissioning for 
decades until permanent disposal options are constructed in Canada, while Alternative #2 is immediate 
dismantling, where non-impacted waste will be recycled or disposed, and all wastes and hazardous materials will 
be shipped to the CNL Chalk River site for interim storage until permanent facilities are available. Alternative #3 
is called In Situ Decommissioning because it includes aspects of both major approaches: dismantling and 
demolition, and permanent in situ disposal. The above grade structures will be removed and contaminated portions 
will shipped to the CNL Chalk River site for interim waste storage until permanent facilities are available, while the 
remaining equipment and structures below grade will be encapsulated in grout and disposed of in place. 
Alternative #4 is similar to Alternative #3, but it incorporates more significant dismantling, packaging and shipping 
of impacted wastes, such as fuel channels and the calandria. 

The criteria for evaluation included safety, environmental effects, technical feasibility, and economic feasibility. 
Although all options are considered economically feasible, cost is still a factor in determining which alternative best 
accomplishes the decommissioning goal. A summary of the findings of the evaluation of alternative means for the 
Project is provided in Table 1. The evaluation concluded that Alternative #3 In Situ Decommissioning is the most 
favorable alternative for carrying out the decommissioning of WR-1. In Situ Decommissioning is the safest 
technique, dramatically reducing the risk to workers compared to dismantling, and provides long-term safety to 
the public and the environment. 
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Table 1:  Summary of the Evaluation of Alternatives Means of Carrying Out the Project 

Criteria Key Results of Evaluation 

Safety 

Worker Safety - 
Radiological 
Hazards during 
Decommissioning 

 Alternatives #1 and #2 require extensive and intrusive decommissioning activities 
that expose workers to the greatest number of situations with exposure to 
contamination and radioactive doses requiring more strenuous mitigation to ensure 
worker exposure/dose limits are not exceeded.  Alternative #1 will take place after 
a period of natural radioactive decay, but the reduction in hazard is limited to short-
lived radionuclides, and thus the benefit of deferment is also limited. Longer-lived 
radionuclides will remain in both cases and both Alternatives #1 and #2 will require 
similar mitigations to ensure worker safety. 

 Alternative #3 requires the least amount of mitigation to ensure worker 
exposure/dose limits are not exceeded by exposing workers to the lowest amount 
of radiation and hazards, as the work is far less extensive and intrusive than #1 
and #2. 

 Alternative #4 will require more mitigation than #3, and less than #1 and #2, and 
depends on the number of additional reactor components to be removed. 

Worker Safety - 
Non-radiological 
Hazards during 
Decommissioning 

 Alternatives #1 and #2 require more extensive and intrusive decommissioning 
activities that expose workers to the greatest level of hazards (especially asbestos 
and lead) and require significant effort for mitigation to ensure worker health is 
protected. 

 Alternative #3 the safest approach because it is far less extensive and intrusive 
than #1 and #2 and exposes workers to the least amount of hazard and requires 
the lowest level of mitigation to ensure worker health is protected. In particular it 
minimizes/avoids work around deteriorated asbestos containing insulation that is 
prevalent in the reactor facility.  

 Alternative #4 has lower risk than Alternative #1 and #2, but higher risk than 
Alternative #3, and depends on the number of additional reactor components to be 
removed. 

General Worker 
Safety during 
Decommissioning 

 Alternatives #1 and #2 require more extensive and intrusive decommissioning 
activities that expose workers to more hazards such as confined spaces, working 
at heights, struck by/against, material handling and ergonomic issues. 

 Alternative #3 has the lowest amount of industrial hazards as the work is less 
extensive and intrusive.  

 Alternative #4 has lower risk than Alternative #1 and #2, but higher risk than 
Alternative #3, and depends on the number of additional reactor components to be 
removed. 

Worker Safety - 
Waste Handling 

 Alternatives #1 and #2 produce the greatest volume of waste, and require off-site 
waste disposal.  

 Alternative #1 assumes a disposal facility exists for all wastes so waste handling is 
minimized. 

 Alternative #2 does not include a disposal option for the wastes being generated, 
and the waste will require interim storage until such time that a facility exists; 
therefore requiring additional handling, and possibly repackaging in the future. 

 Alternative #3 produces the lowest volume waste for disposal off-site; therefore the 
lowest amount of waste handling is required.  

 Alternative #4 volume of waste to be disposed off-site will vary depending on the 
reactor components to be removed. The waste will require packaging and 
shipment to an off-site interim storage facility. 
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Table 1:  Summary of the Evaluation of Alternatives Means of Carrying Out the Project 

Criteria Key Results of Evaluation 

Public Safety - 
Transport of 
Radioactive and 
Hazardous Waste 

 While transportation of wastes is routine, and regularly performed safely, 
Alternatives #1 and #2 require the greatest volume of waste to be shipped off-site 
for storage or disposal, resulting in an incremental risk of a traffic accident and 
public concern regarding the transport of hazardous waste. 

 Alternative #3 requires the lowest volume of waste to be stored or disposed of off-
site, resulting in the lowest incremental risk of a traffic accident and lowest public 
concern regarding the transport of hazardous waste. 

 Alternative #4 produces volumes of waste to be stored or disposed of off-site that 
vary between the maximum and minimum volumes of the other alternatives, 
depending on the reactor components to be removed. 

Risk to Public 
during Post-
closure 

 Alternatives #1 and #2 remove wastes from the WL site, providing the lowest public 
risk during post closure. However, these options do not eliminate risk to the public 
during post closure, but instead transfer them to an alternate disposal site.  The 
final disposal location for the wastes will include institutional controls, and a 
program for monitoring in the post-closure period to demonstrate long-term safety 
of the public and the environment.  

 Alternatives #3 and #4, will require institutional controls, including restrictions on 
land use, and a program for monitoring will be completed in the post-closure period 
to demonstrate long-term safety of the public and the environment. 

Environmental Effects 

Effects on 
Biophysical Valued 
Components  

 Both Alternative #1 and #2 require more extensive and intrusive decommissioning 
activities which will result in increased air emissions.  Both will return the site to a 
“natural state” after decommissioning, and result in the least amount of potential for 
groundwater leaching of contaminants which could migrate towards surface water 
and affect aquatic and terrestrial biodiversity, and human and ecological health. 

 Alternative #3 requires the least extensive and intrusive decommissioning activities 
resulting in lowest air emission intensity.  It has the highest potential for 
groundwater contamination that can migrate to surface water and affect aquatic 
and terrestrial biodiversity, and human and ecological health, though long-term 
institutional control will limit access to the area. 

 Alternative #4 requires a moderate amount of intrusive decommissioning activities 
that can increase air emissions depending on the reactor components to be 
removed prior to grout application.  There will be moderate potential for 
groundwater contamination (depending on the reactor components to be removed) 
due to lower source term leaching within the In Situ Decommissioned reactor 
facility, though long-term institutional control will limit access to the area. 

Effects on Social 
Valued 
Components 

 Alternatives #1 and #2 improve the perceived suitability of the site for future 
business ventures, as complete removal may allow this portion of the site to be 
released for unrestricted use, following the institutional control period, which could 
include traditional resource activities (e.g., hunting and berry picking) 

 Alternatives #3 and #4, because of the presence of the ISD structure, may reduce 
the perceived suitability of the site for future business ventures, and the long-term 
institutional control period prevents the release of land for unrestricted use. 
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Table 1:  Summary of the Evaluation of Alternatives Means of Carrying Out the Project 

Criteria Key Results of Evaluation 

Technical Feasibility 

Disposal of 
Radioactive Waste 

 Alternative #1 requires waste disposal off-site and assumes that an appropriate 
facility will be available at the time of decommissioning and interim storage will not 
be required. 

 Alternative #2 requires multiple handling of waste, needs an off-site interim storage 
facility that does not currently exist, has the greatest volume of waste to be 
shipped, and a future, permanent disposal site is assumed to be decades away. 

 Alternative #3 provides immediate, permanent, and passive storage of waste. 
 Alternative #4 volume of waste disposed off-site will more than #3, and less than 

#1 and #2, but will vary depending on the reactor components to be removed.  
Interim storage will be required. 

Proven Approach 
and Technology 

 All alternatives proposed are proven and have been successfully deployed at other 
sites. 

Complexity of 
Monitoring 

 All alternatives require an institutional monitoring period following 
decommissioning.  

 Alternative #3 and Alternative #4 may require more extensive monitoring 
requirements during Institutional Control. These monitoring programs will 
incorporate industry standards and include both active and passive monitoring and 
controls.  

Economic Feasibility 

Total Costs, 
including storage 
and surveillance, 
decommissioning 
of WR-1 Building, 
transportation and 
storage of waste, 
and monitoring 
requirements 

 All options are economically feasible, though their costs are directly linked to 
deferment time taken, the level of effort to complete the work, and the volume of 
waste that is produced to be transported to CNL Chalk River for final disposal or 
interim storage. 

 Alternative #1 has the highest total cost due to the greatest amount of storage and 
surveillance costs, requires more extensive and intrusive decommissioning, and 
requires transportation of waste off-site (roughly $168 million). 

 Alternative #2 has lower total cost than Alternative #1 due to the lesser storage and 
surveillance costs. It also requires extensive and intrusive decommissioning, and 
requires transportation of waste off-site (roughly $145 million). 

 Alternative #3 has added post-closure monitoring costs, however, it has the lowest 
total cost due to the lesser storage and surveillance costs, and requires less 
extensive and intrusive decommissioning, as well has the lowest volume of waste 
to be transported off-site (roughly $43 million). 

 Alternative #4 has a slightly higher total cost than Alternative #3 (but still lower 
costs than Alternatives #1 and #2) due to the more extensive and intrusive 
decommissioning costs (roughly $62 to $87 million depending on the reactor 
components to be removed).  

Project Description 
The Project activities assessed in this Environmental Impact Statement are limited to the ISD of WR-1. The WR-1 
Building is part of the WR-1 Complex, which also includes the east and south service wings. Removal of the east 
and south service wings were assessed as part of the Comprehensive Study Report and are covered under CNL’s 
existing decommissioning licence for the WL site (Licence No. NRTEDL-W5-8.04/2018). Activities required to 
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prepare for In Situ Decommissioning, such as isolation of the WR-1 Complex and targeted remediation of 
hazardous materials, are also covered under CNL’s existing decommissioning licence for the WL site. The 
decommissioning activities for the remainder of the WL site, documented in the Comprehensive Study Report, are 
unmodified by the ISD of WR-1 and CNL is not proposing any changes to these decommissioning activities. 

In Situ Decommissioning is proposed, which allows CNL to decommission the WR-1 building in a safe, cost 
effective manner, in a shorter timeframe and without interim storage. In Situ Decommissioning is the safest 
technique, dramatically reducing the risk to workers compared to dismantling, and provides long-term safety to 
the public and the environment. Rather than dismantling, packaging and transporting the structure, the below-
grade reactor systems, structure and associated radiological and non-radiological hazards are proposed to be 
permanently disposed in situ. The above-grade structures will be demolished and removed using traditional 
demolition methods. During decommissioning, consideration will be given to place some equipment from the heat 
transport system that is currently located on the ground-level reactor floor to a below-grade position for 
incorporation in the disposal system. An engineered cover will then be constructed over the below-grade structure. 

ISD is a permanent, passive decommissioning end state. The In Situ Decommissioning disposal system utilizes 
multiple barriers to contain the waste as shown in Figure 3, providing time for the radioactive materials to decay 
to safe levels. The first barrier is the radioactive metals themselves. The vast majority of remaining activity is 
activated molecules within the metal components of the reactor core, primarily the fuel channels and the calandria. 
These metals will corrode very slowly inhibiting release of contaminants. The second barrier is the thick 
(approximately 2 m), concrete bioshield. This heavy concrete barrier surrounds the reactor core, further restricting 
accessibility to the reactor and inhibiting solute transport. The third barrier is the concrete grout that will fill all major 
void spaces in the reactor facility surrounding the core. Approximately 10,000 cubic meters of grout will fill all 
rooms, providing structural prevention of subsidence and further limiting solute transport through the groundwater. 
The fourth barrier is the reactor building foundation, which is reinforced concrete and sits directly on the bedrock. 
Another barrier is the cover, which will include a reinforced concrete cap to prevent access, minimize water ingress 
and further prevent intrusion by plants and animals. The final barrier is the geology of the region, which is rich in 
clays, creating a slow pace for groundwater movement.  

Figure 3: The ISD Waste Disposal System 
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The decommissioning activities for the WR-1 Building proposed as part of the Project and assessed in the 
Environmental Impact Statement include: 

 preparing for ISD including de-energizing the building; 

 establishing temporary and supporting infrastructure; 

 grouting of below-grade structures and systems; 

 removing above-grade structures and systems (excluding the east and south service wings); 

 installing an engineered cover over the grouted below-grade structures and systems; 

 final site restoration; 

 preparing for Institutional Control; and 

 Institutional Control (includes both passive and active controls). 

These activities are described further below. WR-1 is well suited for this decommissioning approach because the 
small reactor core contains the vast majority of remaining activity and it can be isolated below-grade in a 
permanent, safe way that provides protection of the environment and people. On the contrary, total dismantling of 
the below-grade reactor systems exposes workers to many radiological and standard industrial hazards that are 
avoided through the ISD approach. Some examples include: 

 the reactor core contains high radiation dose rates that pose a significant hazard to workers during 
dismantling activities; 

 the reactor facility and systems contain large quantities of asbestos that would have to be abated; 

 there is limited access to the subsurface systems making hoisting and rigging operations for material retrieval 
to the surface very complex, resulting in significant industrial hazards; and 

 work in confined spaces, at heights and in extremely congested areas all pose significant risks during total 
dismantlement of WR-1. 

Preparing for In Situ Decommissioning 
Preparation for in situ decommissioning will involve a combination of sealing penetrations in the exterior walls, 
penetrating internal walls and equipment to provide flow paths for grout, displaced air, and dissipated heat, 
and establishment of temporary infrastructure to support grout production and placement. Some hazardous 
materials (such as polychlorinated biphenyl containing light ballasts or removable lead shielding) may be 
remediated, to reduce the levels of contaminated materials within the building prior to ISD. This effort will be limited 
to materials that are easily accessed, and present a relatively low hazard to workers to remove. This will help to 
further reduce the levels of hazardous materials left within the structure for encapsulation during ISD and keep 
exposures to workers, the public and the environment As Low As Reasonably Achievable. 
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Establishing Temporary Supporting Infrastructure 
Temporary infrastructure may be required to support the Project during closure activities, and may include: 

 batch mixing plant for preparation of grout; 

 construction trailers; 

 safety and security fencing; and 

 equipment paddock and lay down area. 

Grouting of Below-grade Systems and Structures 
The grout will be designed to achieve the required physical properties to provide adequate resistance to damage, 
and release of contamination. The design will take into account the use of local fill materials (such as sand and 
gravel) and the materials the grout will interact within the WR-1 below-grade structure, such as stainless steel and 
aluminum. Multiple grout formulations may be necessary to achieve complete filling of the below-grade structure, 
but all formulations will adhere to the same minimum requirements to ensure the final end state performs as 
expected. Grouting of the below-grade structure will be carried out in stages to eliminate as many void spaces as 
is reasonably achievable. Multiple lifts of grout will be executed to systematically encapsulate the reactor systems 
and the entire below-grade structure. Each lift of grout will be given sufficient time to cure before additional grout 
is poured. Quality control measures on grouting operations will be implemented to confirm all requirements for the 
grout are met and the final product will perform as expected. 

Removing Above-grade WR-1 Building Structures 
The main reactor hall, the above-grade portion of the Primary Heat Transport, the reactor hall bridge crane, and 
the ventilation stack will be demolished. Recyclable materials will be separated, where practicable, and sent for 
recycling, as appropriate. Radiologically contaminated equipment from the Primary Heat Transport room may be 
placed in available below-grade facility voids, and encapsulated along with the below-grade structures. Materials 
that cannot be interred without disassembly will be sent for storage/disposal off-site as appropriate. Hazardous 
substances will be removed and managed in accordance with CNL’s Environmental Protection and Waste 
Management requirements.  

Installing an Engineered Cover 
After all below-grade grouting has been completed, and the above-grade structures have been removed, a final 
engineered cover will be installed over the former footprint of the WR-1 Building. The intent of the cover system is 
to limit water infiltration so as to minimize the migration of contaminants to underlying aquifers. In addition, cover 
systems can serve as a deterrent after active Institutional Controls have ended to prevent a person who might 
inadvertently enter the area from being able to contact buried contamination. The engineered cover will be 
designed to resist infiltrating water, divert surface run off away from the structure, and resist intrusion, either by 
humans, animals or plants. The design life of the engineered cover will be 300 years, aligning with the Institutional 
Control period. The area surrounding the engineered cover will be graded and drainage measures will be installed 
to manage precipitation.  
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Final Site Restoration 
The surrounding grounds that were disturbed during demolition and decommissioning activities will be graded and 
restored with a grass seed mixture compatible with the surrounding area. The drainage system for the reclaimed 
Project site will have similar physical characteristics as the natural drainage systems in the general geographic 
region in terms of dynamic stability, robustness, and longevity. The Project site and engineered cover will be 
graded to promote drainage from the site.  

Preparing for Institutional Control 
The grouted area will be fenced as part of institutional controls. Routine surveillance of the site will likely include 
inspecting the engineered barrier for subsidence, erosion and animal or other intrusions. Additional groundwater 
monitoring wells will be installed, as required, to monitor the performance of the WR-1 ISD structure. 

End State and Post-Closure Activities 
The final end-state for WR-1 will be a multilayered ISD system that applies a Defense-in-Depth strategy through 
the use of numerous barriers. The primary pathway for release of contamination from the system is by groundwater 
that has infiltrated into the sub-surface structure, picked up contamination, and then carried it out of the sub-
surface structure to the surrounding environment. Each layer of the ISD provides an additional measure to prevent 
and mitigate the release of contaminants to protect the Public and the Environment. The layers of defence against 
contaminant release include reactor system components, internal walls/bioshield, grout, building foundation, an 
engineered cover, and the local geosphere. Combined, they form a rigorous system of barriers to provide long 
term safety to the Public and the Environment, with environmental monitoring to be conducted to verify the 
effectiveness of the barriers. 

Aboriginal Engagement Activities 
As part of the environmental assessment process for the project, CNL conducted (and continues to conduct) 
engagement activities with First Nations and Métis communities. Engagement activities are similar to those 
undertaken for public and stakeholder engagement; however, specific engagement activities for First Nations and 
Métis communities include letters, phone calls, meetings and email correspondence. Through its engagement 
activities, CNL seeks to inform communities while building awareness and understanding of project activities, to 
communicate the potential effects of these activities to the environment, and to members of the community, and 
to seek feedback from communities regarding traditional and current uses of the land surrounding the WR-1 site. 
First Nation engagement occurred as part of the previous Comprehensive Study Process associated with overall 
site decommissioning. Engagement activities for WR-1 include: 

 Focussed outreach in particular to groups who expressed interest or provided comments during the Project 
Description process. These groups were Sagkeeng First Nation, Black River First Nation, Brokenhead 
Ojibway Nation, Hollow Water First Nation, Wabaseemoong Independent Nations and the Manitoba Métis 
Federation; 

 Meetings with, and provision of information to the Sagkeeng First Nation, Black River First Nation, 
Brokenhead Ojibway Nation, Hollow Water First Nation and the Manitoba Métis Federation; 

 Project site visits with the Sagkeeng First Nation, Black River First Nation, Brokenhead Ojibway Nation, 
Wabaseemoong, and Hollow Water First Nation; and 
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 Community visits with the Sagkeeng First Nation, Black River First Nation, Brokenhead Ojibway Nation, 
Wabaseemoong and Hollow Water First Nation. 

Through its engagement activities, CNL has been able to develop relationships, facilitating important input from 
Aboriginal communities. The following summarizes key interest and feedback expressed by several First Nation 
communities, along with CNL's actions taken to address the feedback: 

 Potential participation in work at the site for Aboriginal groups. 

 In response CNL has included a human resources element to site visits, where a list of jobs is provided
along with instructions and contact information for help applying. CNL has also accepted any resumes to
keep on file and has solicited a specific community contact for posting of new job opportunities.

 CNL has conducted two First Nation and Métis-specific Industry days. One was to be held on site but
poor registration cancelled the event. The second industry day was held at the Sagkeeng First Nation
Arena.

 CNL also developed a summer student position First Nation and Métis affairs coordinator. The position
was heavily advertised with First Nation and Métis leadership and members who came to site tours and
community visits.

 How any waste moved off-site would be transported. 

 CNL developed specific material in presentations to talk about transportation. During tours of the site
CNL was able to provide hands on experience of transportation equipment, monitoring equipment and
demonstration of capabilities.

 The approach for future monitoring. 

 CNL developed specific material in presentations to talk about future monitoring.

 CNL has scheduled an environmental protection workshop with First Nation and Métis one aspect of
which is to give a hands on experience of how monitoring works at the site.

 Suggestions to make future communications less technical. 

 CNL is always striving to make sure that communication products reflect an understanding of the
audience. To this end CNL has tried to put the risk into context of understandable comparators.

 CNL produced a video, pictures and graphics that talk about the project in less technical terms and more
through pictures.

 CNL has developed a virtual reality tour of the WR-1 Building that helps to also communicate through
experience rather than words.

 CNL has made effort to have all engaged groups tour the site to provide an experience of the site that
helps communities better understand the proposed approach.
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 How the grout would maintain integrity over the long term. 

 CNL developed specific material in presentations and poster boards to talk about grout integrity over the
long term.

 Experience elsewhere with similar decommissioning. 

 CNL developed specific material in presentations to talk about other entombed reactors.

 Future uses of the site, and the need to undertake a Traditional Knowledge Study. 

 CNL made available to all First Nation and Métis communities basic costs to support meetings between
CNL staff and citizens, such as refreshments, hall rental, production of print materials.

− Reimbursement for some out of pocket expenses to participate in engagement activities such as site 
visits, tours, community meetings. 

− In kind access to the technical expertise of CNL staff. 

− CNL resourced a third party to document engagements, advise, research and facilitate on traditional 
knowledge. 

− CNL has committed to continue to build relationships and understanding of traditional practice as the 
site moves to closure. 

− CNL has scheduled an environmental protection workshop with First Nation and Métis communities 
to better understand traditional knowledge and where it can be added to CNL’s environmental 
protection program. 

 CNL talked about future uses of the site in terms of what the site would look like and what sort of
monitoring would be required when CNL completed decommissioning of the site. CNL invited interested
communities to participate with the region on future uses of the site.

 Effects of climate change or natural disasters on the site. 

 CNL developed specific material in presentations and poster boards to talk about unlikely events.

Public and Stakeholder Engagement Activities 
Engagement with the Public and stakeholders is a key component of the environmental assessment process. CNL 
operates a Public Information Program to inform groups about ongoing activities at CNL sites and the potential 
effects of these activities on the public. Engagement methods include: 

 presentations to various stakeholders; 

 publishing and updating Project-specific webpage content; 

 posting and publishing of Project-specific fact sheets; 

 publishing and distribution of “Project Issue” of CONTACT community newsletter; 
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 conduct of Project site visits; 

 conduct of Project-specific public information sessions in 2016 and 2017 in Pinawa, Whitemouth, Beausejour, 
Powerview Pine Falls, and Lac Du Bonnet: the first between August and September 2016, and the second 
between November and December 2016 and the third during July 2017; 

 conduct of Project-specific employee information sessions; 

 participation in public events; 

 use of social media, including uploading project specific video to YouTube; and 

 advertising campaigns in support of public information sessions (online, intranet, newspapers, flyer insert, 
social media, paid Facebook advertising). 

Key issues and concerns raised in open houses to date have been related to: 

 the rationale for In Situ Decommissioning, 

 plans for water monitoring, 

 plans for future uses of the site; 

 where used fuel would be stored; 

 the characteristics of the grout to be used for the Project; 

 how long radioactive material would take to decay on-site; 

 contingencies for releases of hazardous material; 

 questions on historical releases of contaminants at the WL site; 

 information about site hydrology and groundwater; and 

 updated project timelines. 

Description of the Existing Environment 
The WL site is located in southeastern Manitoba, approximately 100 kilometres northeast of Winnipeg and on the 
shore of the Winnipeg River. The WL site contains several nuclear facilities, including WR-1, the Waste 
Management Area, and other nuclear and non-nuclear facilities and laboratories. The WL site has a total area of 
4,375 hectares and is within the boundaries of the Local Government District of Pinawa. The Winnipeg River forms 
the western and eastern boundaries of the WL site. The Winnipeg River forms the western boundary of the main 
campus. See Figure 1 for a detailed map of the region. The Project is located entirely within the WL site. The 
following sections provide a brief overview of the existing environment in and around the WL site. 

Atmospheric Environment 
The air flow at the WL site varies in direction, but is predominantly blowing from the north-northwest and northwest 
and slightly less predominantly from the south and south-southeast. The Project is located in a fairly remote area, 
with very few industrial emission sources that influence the air-shed surrounding the Project. The air flow into the 
Winnipeg area is from the south, thereby, including local and transboundary industrial influences. The existing 
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concentrations of indicator compounds for air quality are below the respective provincial and federal criteria for 
each indicator compound, suggesting that the region has generally good air quality. Greenhouse gas emissions 
from the WL site can be considered negligible on a global scale. 

Geology 
The surficial geology in the region consists of glaciofluvial tills and outwash deposits and glacial lacustrine deposits 
associated with Glacial Lake Agassiz. Surficial deposits have been documented to be up to 25 metre-thick. In the 
area surrounding the Winnipeg River, these deposits have been regionally subdivided into four main stratigraphic 
units: glacial till, glacio-lacustrine clay, transitional glacio-lacustrine clay and glacio-fluvial and glacio-lacustrine 
sandy silt. Adjacent to the Waste Management Area, and north of the WL main campus, bedrock lithology has 
been generalized based on borehole observations. The bedrock is predominately a medium to coarse grained 
pink granite (typical of the upper surface of the Lac du Bonnet batholith) to a depth of approximately 300 m, where 
it transitions to a pink granite to granodiorite. 

Hydrogeology 
Groundwater flow in the unconsolidated sediments and bedrock within the region generally follows topography, 
with the predominant direction of groundwater flow occurring from east to west. Within the Precambrian bedrock 
groundwater flow occurs primarily within fractures. Based on the available information from previous 
hydrogeological investigations, groundwater recharge primarily occurs in the local topographic high located 
approximately 3 kilometres east of the Project location (where the geological conditions at surface allow for greater 
infiltration), and groundwater discharge ultimately occurs at the Winnipeg River.  

Horizontal hydraulic gradients were estimated based on the groundwater elevations in monitoring wells located 
parallel to the direction of groundwater flow. Relatively neutral gradients were noted for the clay unit and for the 
combined basal sand/upper bedrock unit. Vertical gradients were calculated between the various units based on 
mid-point elevations of monitoring well screens. At all locations groundwater elevations were highest in the clay 
unit and lowest in the combined basal sand/upper bedrock unit, indicating a downward direction of groundwater 
flow. Ongoing groundwater sampling is completed at specific facilities located within the WL site for both 
radiological and non-radiological parameters.  

Surface Water Environment 
The Winnipeg River is the dominant drainage feature in the area, passing within 500 metres of the WR-1 Building. 
Its drainage area is approximately 15,000,000 hectares, originating in Ontario at Lake of the Woods. There are six 
hydroelectric dams on the river, the closest approximately 7.5 kilometres upstream of the WL site. These dams 
have extensively modified flow patterns in the river. Dams store water during periods of high precipitation, and 
release water during periods of low precipitation. This regulates the downstream flow.  

Historically, liquid effluent from the Active Liquid Waste Treatment Center was discharged to the Winnipeg River 
via the process sewer at the sewer outfall located about 8 metres offshore in approximately 5 metres of water. 
The Winnipeg River Task Force looked at potential sources of Winnipeg River water quality degradation near the 
community of Sagkeeng. The Task Force found that WL has not had an adverse effect on water quality in the 
Winnipeg River for downstream communities. The task force included members from the Sagkeeng First Nation, 
Environment Canada, Indian and Northern Affairs Canada, and Health Canada. Recently, the Winnipeg River has 
been classified as meso-eutrophic (at Pointe du Bois). This indicates that nutrient levels are moderate, which may 
lead to plant growth and reduced water clarity. 
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As part of the routine monitoring at the WL site, river bottom sediments were collected from twelve locations along 
the Winnipeg River, ranging from 0.8 kilometres upstream to 13.1 kilometres downstream of the Outfall. Gamma 
spectrometry of the sediment samples confirmed the presence of uranium and thorium progeny. All samples are 
below the Nuclear Substance and Radiation Devices Regulations Clearance Level for naturally occurring uranium 
and thorium progeny. Beta activity in the sediment samples includes contributions from naturally occurring 
potassium-40 and from cesium-137. The majority of the beta activity for all locations continues to be from naturally 
occurring potassium-40.  

Aquatic Environment 
The Winnipeg River supports a diverse fish community and affords spawning, rearing and foraging habitats. 
A total of 61 native species are reported for the river and two species-at-risk are known to be present within the 
vicinity of the WL site: Lake Sturgeon (Acipenser fulvescens) and Carmine Shiner (Notropis percobromus). 
Fish occurring within the study reach include species that are primarily resident (present year-round), as well as 
migratory (passing through). 

Terrestrial Environment 
The Project is located in the Boreal Shield Ecozone, Lake of the Woods Ecoregion, and Stead Ecodistrict. In 
general, this ecoregion has a large number of forest types characterized by tall, closed stands of jack pine (Pinus 
banksiana), trembling aspen (Populus tremuloides), paper birch (Betula papyrifera), white spruce (Picea glauca), 
eastern white cedar (Thuja occidentalis), black ash (Fraxinus nigra), and American elm (Ulmus americana). 
Terrestrial habitat at the WL site is diverse over short distances. Large tracts of wetland cover the easterly portions 
of the WL site, with black spruce common. Further to the west are poorly drained clay plains, forested land 
including species such as ash and poplar and abandoned farm fields vegetated with grasses and shrubs. 
Land closer to the Winnipeg River include gullies and ravines where beaver dams are common. Five terrestrial 
species at risk were confirmed in the area: barn swallow, Canada warbler, little brown myotis, northern myotis, 
and snapping turtle.  

Human and Ecological Health 
CNL reports the results of the Environmental Monitoring Program for the WL site each year to the Canadian 
Nuclear Safety Commission. The Environmental Monitoring Program data is collected to verify that radiation doses 
to members of the public as a result of the operations of the WL site remain As Low As Reasonably Achievable. 
The calculated radiation dose to members of the public from WL operations in 2015 showed the radiation dose 
due to airborne and liquid effluent represented 0.012 percent of the effective dose limit of 1 millisieverts per year 
(mSv/y) for members of the public. The dose to members of the public is predominantly from liquid effluents.  

Monitoring of environmental media at the WL site and surrounding area will proceed as described in CNL’s ongoing 
Environmental Monitoring Program. This includes sampling and analysis of ambient air, surface water and 
groundwater, including the Winnipeg River, sediment, vegetation, garden produce, game animals, and fish. 

Land and Resource Use 
Aside from the operations and activities undertaken by CNL, other land uses of the WL site are prohibited due to 
restricted public access. No hunting or fishing is permitted on the WL site and the site is not used for traditional 
purposes by Aboriginal people. Land use in the region includes forestry, recreation and tourism, hunting, trapping 
and fishing and limited agriculture. Forestry is a strong industry in the regional area, although little, if any, forestry 
has occurred in the local area. The WL site is located 7 kilometres northwest of the Whiteshell Provincial Park and 
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49 kilometres southwest of the Nopiming Provincial Park, both of which are prime outdoor recreation areas in 
eastern Manitoba. Home and cottage development along the west side of the Winnipeg River indicates that 
waterways, scenery, trails and wildlife of the region are attracting vacationers and weekend campers. Sport fishing 
is very popular in the Winnipeg River. Agricultural operations in the region include cereal production, hay, flax, 
canola and alfalfa crops, and dairy and livestock production. 

While there are no documented archaeological sites within the WL property boundary, three important sites can 
be found approximately 3,500 metres south at the confluence of the Whitemouth and Winnipeg Rivers. One 
provincially recognized historic site, the Pinawa Dam Provincial Heritage Park, is located within 5,000 metres of 
the Winnipeg River. This park is under the management of Manitoba Sustainable Development and the site was 
assigned an archaeological site designation  

The Project is located in the homeland of the Métis Nation, as represented by the Manitoba Metis Federation on 
Treaty 3 land, while the overall WL site which extends west of the Winnipeg River falls on Treaty 1 land. 
Communities that form part of these Treaties and Treaty 5 also have historical and current land use ties with the 
area. Anishinaabe and Ojibway communities with historic traditional territories that have expressed some level of 
interest in the Project include the Sagkeeng and Brokenhead First Nations in Treaty 1; Black River and Hollow 
Water First Nations in Treaty 5; and Wabaseemoong Independent Nations in Treaty 3. . 

Socio-economic Environment 
CNL has been an important employer for residents of municipalities in the local area. The CNL employees reside 
primarily in Pinawa, Beausejour and the Town of Lac du Bonnet; some employees reside in other locations. CNL 
employment has typically been seen as providing high-quality opportunities in terms of both the pay scale and the 
education requirements associated with many of the jobs. The WR-1 decommissioning project is one part of the 
overall WL Closure Project that will result in the site closure in 2024.  

Effects Assessment Approach 
The environmental assessment is an iterative project planning process, intended to affirm that proposed activities 
will not cause significant adverse environmental effects (human and non-human biota). The assessment is 
completed to demonstrate that proposed activities can be safely completed in compliance with the prescribed 
protective limits, including radiological doses to workers and members of the public and the releases of radioactive 
material to the surrounding environment. The environmental assessment considers the closure phase (which 
includes decommissioning and reclamation) and long-term performance during the post-closure phase (which 
includes Institutional Control and post-Institutional Control).  

The environmental assessment approach applied to each discipline generally includes the following main steps: 

 define the scope of the assessment including input received from regulatory agencies, engagement and 
consultation activities, and guidance documents; 

 identify the valued components for each discipline upon which the assessment will focus and the associated 
measurement indicators and assessment endpoints for valued components; 

 define spatial and temporal boundaries used to quantitatively evaluate effects; 

 describe existing conditions, including the cumulative effects of previous and existing developments for each 
valued components; 
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 conduct a pathway analysis to identify Project components or activities with a potential to create a residual 
effect and identify mitigation for removing pathways or limiting effects; 

 conduct an assessment for each valued components to predict residual effects from the Project; 

 conduct an assessment for each valued components to predict the cumulative effects of previous and existing 
projects and activities, the Project and potential future projects that have been proposed, but not yet approved 
(if applicable); 

 evaluate and describe the level of certainty that can be placed on predicted residual effects; 

 determine the significance of cumulative effects from the Project and potential future projects that have been 
proposed, but not yet approved (if applicable); and 

 identify monitoring and follow-up programs to address uncertainty. 

Valued components refer to environmental features that may be affected by a project and that have been identified 
to be of concern by the proponent, scientists, government agencies, Aboriginal peoples, or the public. The 
selection of appropriate valued components allows the assessment to be focused on those aspects of the natural 
and human environment that are of greatest importance to society and species conservation. Table 2 shows the 
valued components selected for the Project. 

Table 2: Valued Components Selected for the Environmental Assessment 

Discipline Valued Component 

Atmospheric Environment  Air Quality 
 Climate Change 

Geological Environment  Geology 

Hydrogeological Environment  Groundwater Quality 
 Groundwater Quantity 

Surface Water Environment  Hydrology 
 Surface Water Quality 

Aquatic Environment  Fish and Fish Habitat 

Terrestrial Environment 

 Barn swallow 
 Golden-winged warbler 
 Bats 

 Little brown myotis
 Northern myotis

 Snapping turtle 

Socio-economic Environment 

 Employment and Income 
 Business Opportunities 
 Government Finances 
 Community Infrastructure and Services 
 Community Well-being 
 Public Safety 
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Table 2: Valued Components Selected for the Environmental Assessment 

Discipline Valued Component 

Land and Resource Use 

 Land Tenure 
 Outdoor Recreation and Tourism 
 Cultural and Archaeological Sites 
 Traditional Land and Resource Use by Aboriginal People 
 Winnipeg River 

Human and Ecological Health 

Human Health: 
 Public Health 

 Farms A and F (Figure 4)
 Harvesters
 On-site farmer

 Worker Health 
Ecological Health 
 Earthworm 
 American Robin 
 Loggerhead Shrike 
 Grass and Shrubs 
 Berries 
 Meadow Vole 
 Common Shrew 
 Snowshoe Hare 
 White-tailed Deer 
 Red Fox 
 Little Brown Myotis 

Environmental Assessment Results 
Atmospheric Environment 
Air quality was selected as a valued component as emissions from the Project activities have the potential to alter 
the existing air quality regime. The assessment endpoint for the air quality assessment are performance against 
criteria and thresholds for protection of human health and the environment. The measurement indicators for air 
quality include changes in ambient concentrations of indicator compounds in comparison to the provincial or 
federal ambient air quality criteria. 

Project activities will result in emissions associated with the operation of vehicles and equipment, as well as 
material handling emissions from the demolition and grouting and temporary batch mixing plant. A summary of 
the predicted residual adverse effects for air quality, including associated mitigation, are provided and examples 
of mitigation practices implemented to limit predicted residual effects to air quality during the closure phase include: 

 implementation of CNL’s Environmental Protection Program and Procedure for Management and Monitoring 
of Emissions, which includes operational control monitoring, air verification monitoring and environmental 
monitoring; 
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 implementation of dust management techniques; 

 on-site vehicles and equipment engines will meet a minimum of Tier 3 emission standards, where possible, 
and be maintained in good working order; 

 limit idling of vehicles on-site and limit speed on roads; and 

 use of enclosure for raw material handling. 

The predicted residual effects on air quality were estimated to increase because of the Project. Fugitive dust from 
paved roads is the largest contributor to suspended particulate matter emissions. Material handling from demolition 
is the largest contributor to particles nominally smaller than 10 micrometres in diameter emissions. Non-road 
equipment exhaust emissions are the largest contributors to particles nominally smaller than 2.5 micrometres 
in diameter and oxides of nitrogen emissions. Finally, the largest contributor to sulphur dioxide and carbon 
monoxide emissions is fuel combustion for emergency power generators. Predicted concentrations during the 
Project implementation are below applicable air quality guidelines and/or standards. Consequently, the residual 
effects from the Project on air quality was determined to be not significant. The Procedure for Management and 
Monitoring of Emissions for CNL outlines the key management practices that limit air quality emissions effects, as 
well as the current monitoring requirements. 

Climate change was also selected as a valued component as there is a potential for the Project activities to release 
greenhouse gas emissions that could contribute incrementally to climate change. The measurement indicator for 
the assessment include changes in emissions of carbon dioxide and comparison to provincial and national 
greenhouse gas emission totals. Project activities will result in greenhouse gas emissions associated with the 
operation of vehicles and equipment during the closure phase, the greenhouse gas emissions are estimated to be 
less than 1 percent increase in total provincial greenhouse gas emissions and less than 0.01 percent increase in 
total national greenhouse gas emissions. Based on the comparison between the estimated annual emission to 
both the federal and provincial greenhouse gas emissions, the Project will result in minor releases of greenhouse 
gas emissions, but is predicted to have a negligible effect on climate change.  

Geology 
Geology, which includes bedrock, soils and geomorphology, is recognized as an important component of the 
environment that may be affected by the Project and changes to geology could, in turn, lead to effects on other 
valued components selected for assessment. Acknowledging that changes to geology are considered to be 
important aspects of the natural and human environment, geology is referred to as an intermediate component. 
Results of the analysis of changes in measurement indicators for geology are provided to other disciplines for 
inclusion in their assessment.  

Potential effects on geology are limited to changes in soil quantity and quality as a result of construction of 
temporary supporting infrastructure (for example, batch mixing plant for preparation of grout) for the Project, and 
changes to soil quality from air emissions and seepage from the ISD reactor facility into the groundwater. Mitigation 
and environmental design features implemented for the Project are well-understood and include existing practices 
at the WL site. In addition, performance monitoring will be completed throughout the post-closure phase (during 
the active Institutional Control period) to confirm that the engineered cover and the WR-1 ISD structure is 
functioning as intended. Consequently, no residual effects on geology are predicted as a result of the Project. 
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Hydrogeology 
Hydrogeology is recognized as an important component of the environment that may be affected by the Project 
and changes to hydrogeology could, in turn, lead to effects on other valued components selected for assessment. 
Acknowledging that changes to hydrogeology are considered to be important aspects of the natural and human 
environment, hydrogeology is referred to as an intermediate component. As such, the hydrogeology assessment 
does not include the assessment of significance; rather, results of the analysis of changes in measurement 
indicators for hydrogeology are provided to other disciplines for inclusion in their assessment.  

Based on the Comprehensive Study Report, it was determined that the likelihood of contaminant transport beyond 
the Waste Management Area was very low and no effects on groundwater were anticipated from in situ disposal 
of the trenches; therefore, no overlap with the Project is expected. Following decommissioning of the building 
sumps, groundwater levels will rebound to static conditions similar to the local environment. On the main campus 
of the WL site, groundwater heads indicate downward flow conditions exist. For the Project, as the conditions 
rebound in during the post-closure phase groundwater will flow downwards through the overburden and westward, 
ultimately discharging at the Winnipeg River. Consequently, although closure of the WL site and the project may 
slightly alter the drainage flow patterns to the Winnipeg River for a short period of time; the changes are expected 
to be within the natural range of variation. 

A detailed safety analysis still needs to be completed for the ISD of the Waste Management Area trenches. Specific 
cleanup criteria and defined end-states would be defined as part of the detailed safety analysis of the ISD of the 
Waste Management Area trenches. It is expected that this analysis will capture the potential changes to 
groundwater quality and surface water loadings to the Winnipeg River from not remediating the trenches in 
combination with the predictions for the Project. 

Changes to groundwater quality from the release of solutes into the groundwater as the grout and reactor 
components gradually deteriorate over time was identified as having a residual effect on the hydrogeological 
environment from the Project. Environmental design features and mitigation implemented to reduce residual 
effects on groundwater quality include:   

 installation of a multi‐component engineered cover system to mitigate moisture infiltration into the In Situ 
Decommissioned reactor facility; 

 removal the service area and infilling in these areas with compact soil; 

 sealing of open conduits in the building foundation; 

 grouting the interior portion of the building (containing the remaining components of WR-1) to ground surface 
elevation; and 

 performance monitoring will be completed throughout the post-closure phase for the Project to confirm that 
the cover and grout is functioning as intended, and to confirm modelling predictions. 

Groundwater flow and solute transport modelling was completed to provide screening level solute mass loadings 
during the post-closure phase. The Winnipeg River was identified by the post-decommissioning groundwater flow 
model as the principal receptor of groundwater discharge from the geological pathway. Results of the groundwater 
flow modelling indicate that the mean advective groundwater travel times to the Winnipeg River were estimated 
to be on the order of 100 years. The peak total activity level estimated from the simulations occurs after 
approximately 70 years and is principally related to the migration of tritium from WR-1. Due to dispersion, the finite 
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amount of tritium in the source (grout) and the half-life associated with tritium (approximately 12 years) its peak 
arrival occurs earlier than the mean advective groundwater travel time to the Winnipeg River. 

Environmental monitoring completed during the closure phase will be completed in accordance with a proposed 
Environmental Assessment Follow-up Program for WR-1, coordinated with existing monitoring where practical. 
For monitoring requirements arising from the Project appropriate procedures will be developed that will meet 
regulatory requirements. A post-decommissioning monitoring program will also be developed that will provide the 
sampling and analysis objectives and procedures for sampling and testing the groundwater quality in the vicinity 
of the WR-1 Building.  

Hydrology 
Hydrology, which includes surface water quantity, flow and direction, is recognized as an important component of 
the environment that may be affected by the Project and changes to hydrology could, in turn, lead to effects on 
other valued components selected for assessment. Acknowledging that changes to hydrology are considered to 
be important aspects of the natural and human environment, hydrology is referred to as an intermediate 
component. As such, the hydrology assessment does not include the assessment of significance; rather, results 
of the analysis of changes in measurement indicators for hydrology are provided to other disciplines for inclusion 
in their assessment.  

The end-state plan for the WL site will be to return lands disturbed by site activities to a condition that is physically 
stable, safe, and in keeping with the post-closure land use classification and release criteria to achieve the planned 
end-states. Following the completion of closure activities, the WL site and engineered cover will be graded to 
promote drainage from the site to the Winnipeg River. Run-off control for the cover is designed to limit erosion and 
infiltration of water into the grouted structure. This is achieved by sloping the cover surface to maintain a slope 
toward the edges, and the collection of water by the existing surface water management systems at the WL Site. 
Although the installation of the engineered cover at the WR-1 Building is expected to slightly alter the drainage 
rates and flow patterns and discharge volume to the Winnipeg River; the changes are expected to be within the 
natural range of variation. As such, effects to hydrology from the installation of the cover at closure is predicted to 
have a negligible residual effect on hydrology relative to the existing conditions.  

Surface Water Quality 
Surface water quality was selected as a valued component as humans and the environment depend on the quality. 
Measurement indicators include estimated concentrations of surface water parameters in the Winnipeg River. 
Acknowledging that changes to surface water quality are considered to be important aspects of the natural and 
human environment, surface water quality is referred to as an intermediate component. As such, the surface water 
quality assessment does not include the assessment of the significance; rather, results of the analysis of changes 
in measurement indicators for surface water quality are provided to other disciplines for inclusion in their 
assessment. 

During the post-closure phase there is a potential that groundwater could come into contact with materials from 
the reactor and migrate to the Winnipeg River. The assessment of effects of the Project on surface water quality 
from groundwater seepage to the Winnipeg River involves two steps, namely the calculation of groundwater 
release rates and use of a dispersion model to predict concentrations of surface water parameters. 

The predicted maximum radionuclide concentrations in surface water at the primary receptors, including an on-
site farm and a down-stream farm on the Winnipeg River are orders of magnitude lower than groundwater 
concentrations. Predicted maximum non-radionuclide concentrations in surface water are driven by current river 
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concentrations and some parameters exceed surface water guidelines. Predicted sediment concentrations of 
radionuclides are lower than their respective Clearance Levels. Predicted sediment concentrations of non-
radionuclides are driven by current river concentrations and exceed available sediment guidelines. 

CNL will implement an Environmental Assessment Follow-up Program for WR-1 to verify the accuracy of 
environmental effects and determine the effectiveness of mitigation measures that have or are to be implemented, 
coordinated with the existing Environmental Assessment Follow-up Program for the WR-1 site. The current 
program includes collecting water samples at one location upstream and three locations at varying distances 
downstream of the WL site. Surficial sediment is also collected at two locations upstream, at the outfall, and nine 
locations downstream. In addition, the CNL has committed to collecting cores in depositional areas in 2026, 2046, 
and 2066 at Sylvia Lake and upstream and downstream of the waterbody Lac du Bonnet. Follow-up monitoring 
during the post-closure phase is necessary to confirm predicted concentrations in surface water and sediment in 
the Winnipeg River and to provide information for use in adaptive management to address potential unforeseen 
effects. 

Aquatic Environment 
For the aquatic environment, fish and fish habitat was selected as a valued component, as there is a potential for 
the Project activities to affect aquatic biota in the Winnipeg River. The assessment endpoint for the aquatic 
environment is the maintenance of self-sustaining and ecologically effective fish populations. Fish habitat, 
benthic macroinvertebrate community structure, fish community structure, and fish tissue radiochemistry were 
selected as the measurement indicators for the aquatic environment valued components. The assessment of 
potential pathways of effects determined there are no pathways that would lead to residual effects on aquatic 
environment valued components. Potential effects on the aquatic environment in the Winnipeg River are related 
to transport of site runoff, changes in drainage rates and flow patterns, air emissions, and seepage of contaminants 
from the In Situ Decommissioned reactor facility to the groundwater in the long-term. Mitigation and environmental 
design features implemented for the Project are well-understood and include existing practices at the WL site. 
Follow-up monitoring will be completed during the post-closure phase to confirm contaminant concentrations in 
surface water quality will verify the anticipated low effects (or lack thereof) and provide information for use in 
adaptive management to address potential unforeseen effects. 

Terrestrial Environment 
All Species at Risk Act listed wildlife species with the potential to occur within the WL site (or with confirmed 
occurrence records) were considered as potential valued components at the species level, and the chosen species 
are also useful as indicators for broader species guilds with similar life history traits. Barn swallows were also 
included despite the lack of Species at Risk Act listing, based on their Committee on the Status of Endangered 
Wildlife in Canada ranking and more significant potential pathway for effects through nest destruction associated 
with the Project. Species with a very low likelihood of occurrence in the local study area, for which habitat was not 
present in the larger region (regional study area), or for which effects of the Project were unlikely, were excluded 
as valued components. The valued components assessed for the terrestrial environment included barn swallow, 
Canada warbler, bats, and snapping turtle. The assessment endpoint for the terrestrial environment is the 
maintenance of self-sustaining and ecologically effective populations. Habitat availability, habitat distribution, and 
survival and reproduction were selected as the measurement indicators for the terrestrial environment valued 
components.  
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The assessment of potential pathways of effects determined there are no pathways that would lead to residual 
effects on valued components. Potential effects on the terrestrial environment are related to transport of site runoff, 
changes in drainage rates and flow patterns, air emissions, and seepage of contaminants from the In Situ 
Decommissioned reactor facility to the groundwater in the long-term. Mitigation and environmental design features 
implemented for the Project are well-understood and include existing practices at the WL site.  

Surveys during the appropriate season, to be undertaken the year prior to initiation of decommissioning activities, 
will confirm whether nesting and/or roosting activity is occurring in the WR-1 Building. If evidence of nesting or 
roosting activity is found, appropriate mitigation measures in the form of deterrents will be implemented, under 
consultation with Environment and Climate Change Canada (ECCC), and in accordance with habitat protection 
provisions and the required permitting process under the Species at Risk Act (SARA). The objective of the selected 
mitigation measures will be to prevent birds and bats from accessing the building during the period when it will be 
demolished. The potential for road mortality of snapping turtle will be addressed through adaptive management 
and on-going monitoring and documentation of road mortalities. If road mortality of snapping turtle occurs, 
additional mitigation will be enacted, as required. Following implementation of mitigation and monitoring in an 
adaptive management framework, there is predicted to be no residual effects on the terrestrial environment as a 
result of the Project.  

Human and Ecological Health 
Human Health 
The human health risk assessment focused on worker and public health. The assessment endpoint is the 
protection of human health. Measurement endpoints for the human health assessment include changes in air 
quality, groundwater quality, and surface water quality.  

The receptors for the human health risk assessment were selected to be appropriate for assessment of both 
radiological and non-radiological stressors on human health. Off-site members of the public will potentially be 
exposed to low levels of airborne contaminants from decommissioning of the WR-1 Building. The most-affected 
off-site members of the public are defined as the “critical group” which include the following and are illustrated on 
the map in Figure 4. 

 Farm A and F (year-round occupants, with livestock); 

 On-site Farm (post-Institutional Control only); and, 

 Harvesters (additional receptor not identified in the derived release limits). 
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Figure 4: Locations of Assessed Human Receptors. 

The assessment of effects on human health considered locations where people are known to be present. Two 
farms were selected for the human health risk assessment as these receptors are the most exposed critical groups 
for atmospheric and waterborne releases. During post-closure, a third farm critical group was considered, 
specifically a farm located on the Project site. Harvesters were also selected and represent traditional users of the 
area who may be exposed through harvesting of country foods. For the post-closure phase, an on-site farm was 
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also considered. Nuclear Energy Workers and workers who lease businesses on-site will be monitored and their 
doses during closure controlled through CNL’s Radiation Protection Program.  

For the closure phase, the relevant contaminants of potential concern are expected to be released via atmospheric 
releases from the WR-1 Building as reactor systems are dismantled, transported off-site or encapsulated within 
the In Situ Decommissioned structure. An environmental transport and pathways model was used to evaluate the 
transport and effects of contaminants on the local environment including human receptors. The total radiation dose 
to human receptors during the post-closure phase are below the Canadian Nuclear Safety Commission public 
dose limit of 1 mSv per year, as well as the dose constraint for the Project of 0.25 mSv per year. Since the dose 
estimates are a small fraction of the public dose limit, no discernable health effects are anticipated due to exposure 
to radioactive releases from Project activities. For the closure phase, all predicted air concentration for non-
radiological contaminants of potential concern were below their relevant ambient air quality criteria; therefore, no 
non-radiological contaminants of potential concern were identified for the closure phase and no health effects are 
anticipated as a result of airborne effluents from the Project. 

The doses to human receptors that could be exposed to the non-radiological constituents of potential concern 
in surface water during post-closure were calculated based on total concentration (background plus Project 
contribution). Incremental hazard quotients were compared to a benchmark hazard quotient of 0.2, which is 
consistent with Health Canada. The hazard quotients derived for constituents of potential concern were below the 
protective benchmark for all receptors, with the exception of a toddler harvester, which slightly exceeded the 
benchmark. If only the project contribution is considered, the HQs are reduced even further and hazard quotients 
are well below for all receptors (the project contribution to the total is 0.0021% for cadmium and 0.00002% for 
lead).    

Although uncertainties in the assessment exist, conservatism has been included in the modelling so that 
residual effects are not greater than predicted. The closure activities are well encompassed by existing 
engineering and administrative controls currently in place at the WL site. Although there are some uncertainties to 
be defined (for example, exact quantities of hazardous substances), the existing programs and procedures can 
be applied to manage these potential hazards. Proven operational programs will be in effect ensuring worker 
doses are below regulatory criteria and are As Low As Reasonably Achievable.  

Overall, residual effects are considered to be not significant for all human health valued components during the 
closure and post-closure phases. Monitoring and follow-up programs include implementation of CNL’s existing 
Environmental Monitoring Program and the Environmental Assessment Follow-up Program developed for the 
Project. These activities will verify effects predictions for human health. 

Ecological Health 
It is generally an impractical task to assess the effect of radiological and non-radiological emissions on all the 
species of biota within a natural ecosystem, and specifically within the ecosystem around the WL site. Therefore, 
representative organisms are chosen for dose and risk analysis. These organisms are selected because they are 
known to exist on the site, and are representative of major taxonomic groups or exposure pathways, or have a 
special importance or value.   

During closure, the focus is on terrestrial valued components because releases are only expected via atmospheric 
pathways. During post-closure phase, the focus is on aquatic and riparian valued components, because releases 
are only expected via groundwater to surface water pathways. An environmental transport and pathways model 
was used to evaluate the transport and effects of contaminants on the local environment including ecological 
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receptors. Results of the radiological dose assessment for the closure and post-closure phases indicates that 
doses to ecological health valued components are below their respective benchmark values. In addition, all 
predicted non-radiological concentrations were less than their selected guidelines or alternate benchmarks. 
Although uncertainties in the assessment exist, conservatism has been included in the modelling so that residual 
effects are not greater than predicted. As such, residual effects are considered to be not significant for all ecological 
health valued components during the closure and post-closure phases. Monitoring and follow-up programs include 
implementation of CNL’s existing Environmental Monitoring Program and the Environmental Assessment Follow-
up Program developed for the Project. These activities will verify effects predictions for ecological health. 

Land and Resource Use 
The land and resource use valued components chosen for the Project to reflect identified concerns, professional 
judgement and/or standard practice in environmental assessment are Land Tenure, Outdoor Recreation and 
Tourism, Cultural and Archaeological Sites, Traditional Land and Resource Use by Aboriginal People, and the 
Winnipeg River.   

The Project could affect outdoor recreation and tourism activities, and traditional land use through effects to 
vegetation, fish and wildlife and their habitats, and surface water quality in the Winnipeg River. Changes to these 
valued components could result from a change in the abundance and distribution of resources, the quality of the 
resource, and the ability to access the resource including fish, wildlife and vegetation. Any of these changes could 
subsequently affect the ability and the desire to engage in activities in the local study area. There are not 
anticipated to be any threshold exceedances in harvested receptors through atmospheric releases and waterborne 
dispersion of contaminants. In addition, the mitigation measures proposed to minimize Project effects on surface 
water quality, the aquatic environment, the terrestrial environment, human health and ecological health are 
anticipated to eliminate or mitigate any potential adverse effects to the resources on which recreation and tourism 
activities and traditional land and resource use are dependent. 

The WL site has been operational since the 1960s, with public access generally restricted for safety and security 
reasons. Exceptions to this include parcels of the WL site on the west side of the Winnipeg River that have been 
continuously used for agricultural purposes under agreements with AECL. No outdoor recreation and tourism 
activities or traditional land and resources uses are permitted on the WL site. Land and resource use activities 
have persisted adjacent to the site, including uses of the Winnipeg River. It is expected that all activities and land 
uses adjacent to the site will be able to continue in the future with the Project as the Project will have no effect on 
land tenure or usage beyond the WL site boundaries.  

Although there are currently no archaeological sites located on the WL site, there is a site located approximately 
1,700 metres south of the WL site and the Winnipeg River has been an important travel route throughout history, 
potentially beginning in the Paleo Indian Period (ca. 11,000 – 7,000 years ago). Project activities that could affect 
cultural and archaeological sites include those activities that could cause ground disturbance of any previously 
undisturbed area, especially if the undisturbed area is located between the western edge of the WL site’s built 
infrastructure and the Winnipeg River. Decommissioning activities are not expected to include any undisturbed 
land or areas on the WL site.  

Although a smaller proportion of the WL site will be available for unrestricted use than was previously anticipated 
because of the Project, it is still anticipated that the majority of the site will be available. Overall, decommissioning 
of the WL site will result in an increase in the amount available for future use in the local study area. While it is 
acknowledged that there are multiple potential uses for the released portions of the WL site, there are also 
communication processes to incorporate stakeholder inputs on future uses and land tenure of the WL site. 
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Consequently, the Project is expected to have a negligible effect on land and resource use valued components. 
CNL will implement the Environmental Assessment Follow-up Program for WR-1 to verify the accuracy of 
environmental effects and determine the effectiveness of mitigation measures that have or are to be implemented. 
In addition, CNL will continue to engage with local communities, municipalities, and First Nation and Métis 
communities.  

The Local Government District of Pinawa has expressed a desire to develop economic activity at the Whiteshell 
Labs site to offset lost jobs due to closure of the site. The Whiteshell Laboratories Community Regeneration 
Partnership is evaluating business opportunties, including new industries that could be located on site. This is a 
potential outcome for the WL site and will require agreement by AECL as the land owner, and potentiallly the 
Province of Manitoba. The previous decommissioning plan assumed that radioactive wastes would eventually be 
removed and placed in permanent disposal facilities with the assumption that a national disposal facility for low 
level radioactive waste would be available by 2025 and a national disposal facility for medium and high level waste 
operational by 2050. Under the original decommissioning plan, a smaller percentage of the site (the waste 
management area) would have had restricted access than with the Project; however, the area with anticipated 
restricted access under the Project is still small when compared with the remainder of the WL site. 
The communities had assumed that this would provide them with the ability to recruit a new industry (and 
associated employment) to the WL site. Although the Project will result in long-term institutional controls for a small 
portion of the WL site, the remaining land is safe and appropriate for other use. This may include transfer of the 
land to other parties following engagement with stakeholders, Aboriginal groups and the public. Future uses/zoning 
have not been determined, but it is assumed that the land will meet Canadian Council of Ministers of the 
Environment (CCME) land use criteria. 

Overall, the assessment of potential pathways of effects determined there are no pathways that would lead to 
residual effects on land and resource use valued components. 

Socio-Economic Environment 
The socio-economic valued components chosen for the Project to reflect identified concerns, professional 
judgement and/or standard practice in environmental assessment are Employment and Income, Business 
Opportunities, Government Finances, Community Infrastructure and Services, Community Well-being, and Public 
Safety. The assessment of potential pathways of effects determined there are no primary pathways that would 
lead to residual effects on Government Finances, Community Infrastructure and Services, Employment and Income, 
Business Opportunities, and Public Safety.  

The effects of current and future decommissioning activities for the WL site are included in the Base Case. As 
described in the Comprehensive Study Report, the original decommissioning approach for the WL site proposed 
three phases that would ultimately lead final decommissioning activities being completed over a 60 year period 
(2061). Therefore, cumulative effects of the decommissioning approach for the WL site and the Project are evaluated 
as part of the Application Case. 

The assessment for Community Well-being is qualitative and considers the potential changes in the attractiveness 
of and possible future uses of the WL site in light of the Project. This may affect overall community plans and goals 
as they relate to economic development.  

The previous decommissioning plan assumed that radioactive wastes (except for those designated to remain in 
the Waste Management Area and a limited area of radioactive contaminated sediment in the Winnipeg River), 
would eventually be removed and placed in permanent disposal facilities. However, this is under the assumption 
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that a national disposal facility for low-level radioactive waste would be available by 2025 and a national disposal 
facility for medium and high-level waste operational by 2050. Eventually, the overall site (with the exception of the 
Waste Management Area) could be available for unrestricted use. The permanent presence of the encapsulated 
WR-1 Building may change the perceived suitability of the WL site for future uses due to the perceived risk 
associated with the long-lived radiological hazards of the reactor vessel. In addition, the WL site will now have 
restricted use in proximity to the encapsulated WR-1 Building over an indefinite period of time associated with 
institution control.  

To reduce the potential effect of these perceived concerns CNL is committed to sharing information with the 
Community Regeneration Partnership to help them develop a feasible socio-economic plan and a development of 
robust communication plan to convey and confirm the Project’s safety. Canadian Nuclear Laboratories is currently 
working with the communities and rural municipalities in the local study area by funding the activities of the 
Community Regeneration Partnership to develop a socio-economic plan for the region. The plan is anticipated to 
support future economic development and subsequently community development. Through this venue, the 
communities and rural municipalities in the local study area should have the opportunity and expertise available to 
develop a meaningful and feasible path forward that would help maintain the continued vitality of the communities, 
especially Pinawa, in the area. 

While the Project presents challenges to the future use of the WL site, the Community Regeneration Partnership, 
including CNL, will make efforts to effectively identify and implement a path forward for economic development in 
the area. In addition, monitoring results will be shared on a public website, and with members of the Public Liaison 
Committee. Members of the Public Liaison Committee are expected to share results with their communities. While 
the role of the WL site may change in economic and community development in the local area, development is 
expected to continue, therefore, there is no significant adverse effect of the Project on Community Well-being. 

Accidents and Malfunctions 
Accidents or malfunctions could take place either as internally-initiated events (e.g., equipment failures) or 
externally-initiated events (including natural hazards). A number of accidents and malfunctions were identified for 
the Project through identifying hazards associated with each of the Project activities, and review of similar projects 
and guidance documents.  

Potential worker accidents and injury may arise from conventional industrial hazards, including working at heights, 
in confined spaces, and with energized systems, hoisting and rigging systems, and falling objects. Dismantling 
and demolition of the WR-1 Building, in particular, will involve extensive use of cranes and movement of heavy 
loads. Failure to isolate all energized systems (e.g., electrical, pressurized) from the building during the building 
isolation, either through improper isolation or accidental exclusion, may also pose a hazard to workers. The 
likelihood of an occupational health and safety accident occurring, considering controls and mitigation, is unlikely 
and an accident resulting in a worker fatality is a rare occurrence. Management systems and safety culture already 
in effect at the WL site, where regular assessment of safety performance is conducted and lessons learned from 
experience will continue to be applied during the Project. 

Spills and leaks may occur during closure activities, including hydraulic fluid or fuel leaks from vehicles or heavy 
equipment. In addition, during cutting and perforation of components and structures as part of dismantling, 
unknown or greater than expected quantities of radioactive and non- radioactive hazardous substances may be 
encountered. Various ISD activities may involve lifting and moving of large, potentially contaminated materials, 
which could result in a material handling accident, which could also result in releases or physical hazards. To 
minimize the potential effects of radiological spills and leaks, all work will be executed following the procedures 
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and practices of CNL’s Radiation Protection Program and the Whiteshell Laboratories Emergency Preparedness 
Program. Monitoring associated with these programs have demonstrated that the controls for the release of 
potentially hazardous substances currently in place at the WL site continue to provide substantial protection of the 
environment in the case of this type of event. 

Fires may result by ignition of combustible materials, hot work, equipment malfunction, electrical faults, or lightning 
strikes. A number of systems and components will require cutting or perforating during reactor systems 
preparation. The use of saws, grinders, cutting torches, and drills pose a risk of ignition of combustible material. 
Waste generated from decontamination activities, such as wipes, protective clothing, and high efficiency 
particulate air filters introduces combustible contaminated material, which could be released to the atmosphere 
during a fire. Firefighting methods may spread contamination, primarily inside the ISD envelope, but also outside 
of the envelope (e.g., contamination spread in the 600 and 700 level from sections of the primary heat transport 
system and ventilation system). Adequate ventilation will be ensured to prevent the build-up of volatile 
components. Implementation of Whiteshell’s Fire Protection/Prevention Program will minimize the potential for a 
fire and the duration and consequences of a fire. 

Potential events during the long-term performance of the Project were also evaluated. Improper techniques and 
incorrect grout designs could compromise the integrity of the WR-1 ISD structure. The two main pathways resulting 
in a localized ISD structure failure include non-conformant grout (e.g., through improper curing), and excessive 
voids (e.g., localized or larger voids). Effects of a localized ISD structure failure include reduced isolation and 
reduced immobilization of contaminants. The potential effects during localized ISD structure failure scenario were 
evaluated and are well below the public dose limit of 1 mSv/y, as well as the WL site dose constraint of 0.25 mSv/y. 
In addition, all potential non-radiological effects are well below their respective hazard quotients. 

Institutional controls will be used when transitioning from the end of decommissioning to the phase of post-closure 
when no active care and/or monitoring is being conducted. During Institutional Control (approximately 300 years 
[2024 to 2324] for passive controls and 2024 to 2124 for active controls), mechanisms will be used that are 
designed to appropriately limit access to or uses of land and facilities, to protect cultural and natural resources, to 
maintain the physical security of facilities, and to prevent or limit inadvertent human and environmental exposure 
to residual contaminants. Institutional controls include administrative and legal controls (e.g., deed restrictions), 
and may also include certain physical controls (e.g., fences and gates). It is conceivable that after Institutional 
Control when site controls to restrict access are no longer effective, human activity could result in undeliberate 
intrusion into the ISD site. The specific human activity considered for the human intrusion scenario is exploratory 
drilling that inadvertently intercepts the ISD structure. 

For the occurrence of a human intrusion, the worst-case scenario was evaluated, which encompassed an unsealed 
borehole into the reactor and improperly disposed of material being left on the ISD site. The total dose to a drill 
crew member (adult exposed during drilling the borehole) was below the public dose limit of 1 mSv/y, but above 
the WL site dose constraint of 0.25 mSv/y. It was also considered that trespassers could interact with the site 
following a human intrusion (assumed to be spending 1 hour a day onsite), dose predictions for this human 
receptor were above the public dose limit of 1 mSv/y but well below the deterministic effects level or effective 
whole-body annual dose exposure limit of 20 mSv/y for an inadvertent intrusion scenario. The dominant contributor 
to the total dose is cobalt-60 through groundshine (i.e., from the material improperly disposed of onsite). 

CNL will implement multiple procedures and programs to manage and limit risks to workers and the public. 
Applicable programs include CNL’s Radiation Protection Program, Environmental Protection Program, 
Waste Management Program, Occupational Safety and Health Program, Emergency Preparedness Program, 
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Management of Non-Radiological Hazardous Chemical Waste and Fire Protection Program. The level of risk 
posed by the ISD activities is comparable to many other industrial settings for these types of hazards and is 
acceptable with careful mitigation. The evaluation supports the conclusion that the Project design is protective of 
humans who are currently or in the future will be living in the vicinity of the site (e.g., industrial use), as well as 
under unexpected land use conditions (on-site farm). 

Effect of the Environment on the Project 
The Effects of the Environment on the Project assessment focuses on the effects of natural hazards (e.g., extreme 
weather events, forest fires, seismic events) and climate change on the Project. It summarizes the risks associated 
with each kind of environmental change, along with environmental design features, management practices, and 
other mitigation to reduce the risks.   

The engineered cover system will be designed to limit water infiltration, to direct any infiltration water away from 
the grouted structure, to resist degradation, and will be graded to promote drainage from the site to the Winnipeg 
River, similar to the rest of the WL site. The design of the engineered cover will prevent components of the ISD 
structure from the effects of freeze-thaw cycles. Meteorological records will be reviewed annually to confirm that 
the cover performance is not overloaded in a post-closure year. 

Implementation of CNL’s Emergency Preparedness Program and the Fire Protection Program will mitigate the 
consequences of a forest fire and other extreme events (e.g., storms, extreme rainfall and snow). 

Major earthquakes (i.e., seismic events) are related to movements at tectonic plate boundaries. The province of 
Manitoba is the least earthquake-prone area in Canada. Furthermore, the Canadian Nuclear Fuel Waste 
Management Program studied seismic stability in Northwest Ontario and Eastern Manitoba and found, based on 
a detection level of 2.5 on the Richter scale that the WL site and the southern two-thirds of Manitoba are aseismic. 
The probability of earthquake damage from such low ground acceleration approaches zero in this area. 

Changes in temperature and precipitation may affect monitoring, as well as extreme events, and will be accounted 
for as part of the adaptive management plan. Meteorological data will be collected on an annual basis to track 
water balance and determine local changes to hydrogeological and climatological processes. 

Potential effects on WR-1 as a result of glaciation were also considered to inform the Project design. As a 
conservative hypothesis, it has been assumed that the glaciation process will deposit the radioactivity somewhere 
on the surface, thoroughly mixed with the oxidized metals from the WR-1 process systems. The predicted dose is 
well below regulatory limits. 

Based on the use of all of these mitigation approaches, residual risks due directly to environmental events are 
considered of low probability and low consequence. Accidents and malfunction scenarios that could be caused by 
the natural hazards are identified in the Accidents and Malfunctions section. 
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Conclusions 
This Environmental Impact Statement describes the Project, the existing environmental conditions on the WL site, 
and assesses the likely effects of the Project on the environment. The Environmental Impact Statement also 
includes an assessment of likely cumulative effects of the Project in combination with other past, present or 
reasonably foreseeable projects, as required. It describes the effects for normal conditions and as a result of 
accidents and malfunctions. The Environmental Impact Statement also describes and assesses the likely effects 
of the environment on the Project. 

Residual adverse effects were identified for air quality, hydrogeology, surface water quality, human and ecological 
health, and community well-being. Mitigation and environmental design features implemented for the Project are 
well-understood and include existing practices at the WL site. CNL will implement an Environmental Assessment 
Follow-up Program for WR-1 to verify the accuracy of environmental effects and determine the effectiveness of 
mitigation measures that have or are to be implemented. Based on the evaluation, residual adverse effects to air 
quality, human and ecological health, and community well-bring were assessed to be not significant. There is no 
determination of significance for hydrogeology and surface water quality as these valued components do not have 
an assessment endpoint; rather the results of the assessment are considered in the evaluation of significance for 
other valued components.  

Overall, the Environmental Impact Statement confirms that the ISD approach provides a permanent, passive 
decommissioning end state, and incorporates proven technologies and best industry practices, including 
documented international experience. ISD is the safest technique, dramatically reducing the risk to workers 
compared to dismantling, and providing long-term safety to the public and the environment. The Project design 
has been optimized to remain below the assessment criteria established to be protective of the environment and 
to demonstrate long-term safety of the workers, the public and the environment. In addition, institutional controls, 
including restrictions on land use, and a program for monitoring will be implemented.  
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