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Executive Summary

Canadian Nuclear Laboratories (CNL) is proposing the construction and operation of a Near Surface Disposal
Facility (NSDF) for the disposal of solid, low-level radioactive waste at the Chalk River Laboratories (CRL) site.
The NSDF Project is based on the mandate of Atomic Energy of Canada Limited (AECL), a federal Crown
corporation, to manage the Government of Canada’s radioactive waste and decommissioning liabilities.

The NSDF Project will substantially reduce the risks associated with the low-level waste and to create conditions
for the revitalization of the CRL site. Canadian Nuclear Laboratories is a private-sector company that is
contractually responsible for the management and operation of nuclear sites, facilities and assets owned by
AECL.

For more than 70 years, AECL, and now CNL, have been making advances in nuclear science and technology in
the interest of Canadians. This includes the production of medical isotopes for the diagnosis and treatment of over
one billion patients worldwide, as well as developments in clean energy which help reduce greenhouse gas
emissions. Through investments in the revitalization of the CRL site, that mission and innovative science will
continue into the future. However, this proud history has created nuclear liabilities in the form of waste.
Furthermore, past waste management practices, which met the standards of the day, are no longer acceptable.
Specifically, the historic waste management areas lack robust containment, which in some instances has led to
contamination of the surrounding environment.

In accordance with Canada’s Radioactive Waste Policy Framework the waste producers and owners of
radioactive waste are responsible for the funding, organization, management and operation of disposal and other
facilities required for these materials. Responsible nuclear waste management includes management of the full
life cycle of the material, from generation to disposal. Canadian Nuclear Laboratories and AECL are working
actively at both the strategic and operational levels to identify strategies and solutions for waste management of
the entire life cycle of all radioactive waste classifications including low-level waste, intermediate level waste and
high-level waste. Canadian Nuclear Laboratories’ high level waste is in safe, secure and suitable storage facilities
until a national deep geological repository designed for used fuel becomes available. The current strategy for
intermediate level waste from all CNL managed sites is safe, secure, and in suitable temporary storage facilities
at the CRL site until a suitable permanent disposal facility is available. The exceptions to this are the Nuclear
Power Demonstration Reactor and Whiteshell Reactor 1 facilities which are proposed to be decommissioned

in situ.

The purpose of the NSDF Project is to provide the permanent disposal of current and future low-level waste at the
CRL site, as well as a small percentage of waste volume from off-site locations, in a manner that is protective of
both the public and the environment. The practice of continuing to build additional temporary storage systems at
the CRL site for low-level waste is not consistent with modern waste management principles. Further, the NSDF
Project would enable the remediation of historically contaminated lands and legacy waste management areas,

as well as the decommissioning of outdated infrastructure to facilitate the CRL site revitalization.

The proposed NSDF Project is considered a “designated project” in accordance with paragraph 37(b) of the
Regulations Designating Project Activities. Under section 15 of the Canadian Environmental Assessment Act,
2012, the Canadian Nuclear Safety Commission is the Responsible Authority for this proposed project.
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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 (EIS). The EIS describes the analysis of alternatives, a process of public and Indigenous
engagement, studies of baseline conditions, and assessment of project activities during the construction,
operation, closure and post-closure phases of the NSDF Project. All these aspects of the EIS are summarized
below in this executive summary.

Analysis of Alternatives

Canadian Nuclear Laboratories undertook a comprehensive analysis of alternatives for the location of the facility,
the type of facility, the design of facility, and the approach for treatment of wastewater to meet the needs of the
NSDF Project. Consideration was given to technical, economic and environmental factors. Of the alternatives
considered, the construction of a near surface disposal facility for the disposal of low-level waste at the CRL site
was the preferred alternative. International nuclear industry guidance notes that this model has been found
suitable for the disposal of low-level waste. The engineered containment mound design is the best available
technology when taking into consideration the proposed waste which consists mostly of contaminated soils and
demolition debris.

The Chalk River Laboratories site is the most suitable as more than 90% of the waste to be managed by the
NSDF Project is already located there. This site eliminates the additional time and cost of transporting the waste
to another location (an effort which would require approximately 45,000 transport truck trips) and reduces the
generation of greenhouse gas emissions.

Fifteen potential sites within the CRL site were initially screened to see how they met mandatory criteria such as
the minimum space required. Sites that passed this initial screening were then evaluated to see if they met other
criteria such as location in relation to the floodplain, geological characteristics and the presence of plants and
animals. Based on this review two sites were identified for further evaluation. Both sites were technically feasible,
however they differed in how each would be affected environmentally.

The preferred site for the NSDF is closest to the CRL site main campus and thereby eliminating the need to
build new support services infrastructure for electricity, water, and heat. The preferred site is located within the
Perch Creek and Perch Lake Watershed, which, in the past, have been affected by historic waste management
practices. Groundwater flow and contaminant migration at the CRL site has been studied for over six decades
and the Perch Creek and Perch Lake Watershed are well understood, allowing CNL to accurately predict
environmental effects based on history and to prepare mitigation measures. Protection of the Ottawa River was
a key factor in considering the NSDF Project location. The preferred site is located along a bedrock ridge that
naturally forces water directly away from the Ottawa River, and it creates a foundation for the engineered
containment mound which has been used in the overall design.

Project Description

The NSDF Project is a proposed waste disposal facility using an engineered containment mound design built

at ground surface that will hold up to 1,000,000 cubic metres (m?3) of low-level waste. The facility will feature

10 waste disposal cells, built in two phases. The engineered containment mound includes a multilayer base liner
and cover system, where waste will be placed in between. The waste in each cell is covered after the cell is full.
It is similar to a hazardous waste landfill but with much more robust engineering features. The proposed facility
would be licensed under the Nuclear and Safety Control Act thus subject to the associated regulations and
independent regulatory oversight from the Canadian Nuclear Safety Commission.
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Location

The CRL site is in Renfrew County, Ontario on the shore of the Ottawa River, approximately 200 km northwest

of Ottawa. The CRL site contains several nuclear and non-nuclear facilities such as research laboratories and
waste management facilities. The CRL site has a total area of approximately 4,000 hectares (ha) and is within the
boundaries of the Corporation of the Town of Deep River. The Federal Department of National Defence Garrison
Petawawa borders the CRL site to the southeast, and the Village of Chalk River in the Municipality of Laurentian
Hills is to the southwest. The Ottawa River forms the northeastern boundary of the CRL site. The NSDF Project
is located entirely within the CRL site and the footprint of the NSDF Project site is approximately 37 hectares,
which is less than 1% of the total area of the CRL site. The NSDF Project has also been graded to minimize
visibility from the Ottawa River and the nearest Village of Chalk River.
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Waste Inventory

The NSDF will hold only low-level waste which contains primarily short-lived radionuclides with a restriction on
waste containing long-lived radionuclides. This material will require isolation and containment for up to a few
hundred years. The engineered containment mound design life of 550 years has been established to meet the
required time period to allow for radiologic decay of the waste inventory. The radioactivity of the inventory will
decrease about 2,000 times in the first 100 years, and then begin to approach natural levels of radioactivity
shortly thereafter.
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The types of waste destined for the NSDF Project include contaminated soils from remediation activities,
demolition debris from decommissioning work and general waste such as used personal protection clothing or
equipment. These items are considered low-level waste as they can be safely handled with limited precautions.

The NSDF will primarily contain waste currently in storage at the CRL site, waste generated during environmental
remediation and decommissioning activities now underway, as well as future waste that is expected to be
produced as a result of on-going nuclear science and technology activities. A small percent of the waste volume
will come from other AECL-owned sites (e.g., Whiteshell Laboratories), or from sources such as hospitals and
universities.

Facility Design

The NSDF Project has been designed in accordance with regulatory and international design principles for
radioactive waste disposal. This includes the incorporation of multiple safety functions, containment and isolation
of the radioactive waste as well as incorporation of surveillance and control of the passive safety features.

The long-term safety performance of the NSDF Project depends on many safety features which include the
following engineered barriers:

m Base liner system, which has a primary and secondary liner to contain the waste and to limit the potential
release of contamination to the subsurface and groundwater.

m  Final cover system, which will isolate the waste, provides radiation shielding and an intrusion barrier,
and prevents precipitation from infiltrating the waste.

m  Perimeter berm, which provides structural stability and is designed to withstand natural physical events
therefore ensuring containment of the waste.

The base liner and final cover systems are composed of a combination of natural materials (e.g., compact clay
liner) and synthetic materials (e.g., high density polyethylene geomembranes) designed to work together to
prevent the release of contaminants into the environment. Long-term performance tests demonstrate that the
synthetic high density polyethylene geomembrane component of the liner systems will meet the 550-year design
life thus complementing the compact clay layer which will provide a hydraulic barrier for thousands of years.
Since the perimeter berm is constructed exclusively from natural materials, it is expected to remain intact and
performing its function for thousands of years. Further, the waste material placement and compaction are part of
the design basis to ensure structural stability in order to avoid settling and subsidence. Similar structures, such as
human-made mounds built with earthen materials and limited engineering or construction knowledge, have
existed for more than 550 years (e.g., Monks Mound in Illinois, United States of America).

In addition to the engineered barriers, the NSDF Project site is well above the Ottawa River flood levels on a
bedrock ridge that naturally forces water to flow in the opposite direction, away from the river. The location and
design of the NSDF Project have taken into consideration the physical characteristics of the CRL site to protect
the environment and the public with features that will contain and isolate the waste.

Included in the proposed design of the NSDF Project are wastewater collection and treatment systems.

The NSDF Project will contain systems within the engineered containment mound to collect and pump leachate
as well as other wastewaters to the Wastewater Treatment Plant (WWTP). The wastewater will be treated through
conventional processes to remove radiological and chemical contaminants so that the treated effluent meets
discharge targets established to be protective of the environment. After treatment, the effluent will be discharged
to ground via an exfiltration gallery. In the event that the exfiltration gallery does not have sufficient capacity to
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manage the treated effluent (e.g., under spring conditions), a portion of the treated effluent will be piped directly to
Perch Lake. Only effluent that meets the discharge targets will be released. Consistent with CNL practices and
regulatory requirements, all discharges will be monitored and reported.

Other supporting infrastructure for the NSDF Project includes a vehicle decontamination facility, an administration
building, as well as surface water management ponds.

Timeline

The NSDF Project is divided into several phases: construction, operations, closure and post-closure.

The construction phase, which includes site preparation, is anticipated to start in 2022 or as soon as the relevant
regulatory permits and approvals are in place. This phase will include activities such as site clearing and
construction of the engineered containment mound and WWTP.

The operations phase is expected to begin in 2025 and last approximately 50 years. Activities associated with the
operations phase include those necessary for placement of wastes, treatment of wastewater, maintenance of
facilities and establishment of long-term monitoring.

The closure phase follows cessation of operations and is scheduled to last 30 years. Activities includes closure of
the engineered mound which involves the installation of the final cover and the decommissioning of infrastructure.

The post-closure phase is defined by two distinct periods: institutional control and post-institutional control.

For planning purposes, the institutional control period was assumed to last 300 years; however, the institutional
control period will continue as long as necessary as determined by regulatory agencies. During institutional
control, inspection and surveillance activities will verify the integrity of the disposal facility system,

while environmental monitoring activities will verify that the performance continues to demonstrate compliance
with the environmental assessment predictions. Controls on land usage would include recognition of a waste
disposal facility on the property title or deed to ensure the appropriate zoning restrictions, including buffer or
attenuation zones, are enforced by the applicable regulatory agency.

Public Engagement Activities

Engagement is a key component of the environmental assessment process. Canadian Nuclear Laboratories
operates an on-going Public Information Program to inform groups about activities at CNL managed sites and the
potential effects of these activities on the public, Indigenous Peoples and on the environment. This Public
Information Program forms the basis of communication efforts with the public and Indigenous Peoples and helps
to direct the establishment of long-term, mutually beneficial working relationships with their communities in
proximity to CNL sites.

The NSDF Project has provided current project information in both English and French to communities in Ontario
and Quebec which are most likely to be affected or interested in the NSDF Project. Public engagement activities
related to the NSDF Project include:

m presentations, information sessions and site visits;

m distribution of public information (e.g., webpage content, infographics and factsheets, community
newsletters, etc.);

m participation in public events and as well as media relations;
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m use of social media to advertise events as well as share project information (e.g., Facebook, webinars and
YouTube videos).

In March 2020, the COVID-19 pandemic impacted in-person engagement activities. Canadian Nuclear
Laboratories has adapted to the restrictions providing online platforms for virtual meetings, workshops, webinars,
project updates and open houses. Canadian Nuclear Laboratories remains committed to ensure engagement
activities are ongoing and in alignment with current pandemic restrictions.

During regularly scheduled meetings of the Environmental Stewardship Council for the CRL site, members

are presented with information about CNL and CNL environmental practices, and these meetings provide
opportunities for open dialogue between various stakeholder groups, local communities and CNL. Environmental
Stewardship Council members share meeting information with their respective constituents. This open dialog and
sharing of information is essential to CNL, ensuring that perspectives from our closest neighbours and
non-governmental organizations are heard.

These engagement activities have helped inform stakeholders and have enabled the public to provide valuable
feedback to the NSDF Project, which helps CNL understand areas of public concern and improve the NSDF
Project design and EIS. Key themes of the feedback received to date for the NSDF Project includes:

m justification for the NSDF Project;

m protection of the Ottawa River;

m waste inventory;

m design/engineering;

m long-term accountability;

m alternative means assessment (including site selection); and

m environmental events (e.g., flooding, earthquakes).

This feedback has been incorporated into the EIS where applicable, for example through inclusion of additional
analysis or modification of assessment boundaries. A significant change incorporated into the EIS based on
feedback was the change in waste inventory to include only low-level waste. In an effort to improve access and
transparency CNL continues to post key EIS technical support documents on the NSDF Project’s website as they
are available.

Canadian Nuclear Laboratories has also engaged with applicable Federal and Provincial regulatory agencies who
reviewed and provided comments on each of the drafts of the EIS. Canadian Nuclear Laboratories has worked
with these agencies to understand their concerns and where required, has updated the EIS to provide additional
information to address their concerns.

Canadian Nuclear Laboratories appreciates all feedback received to date on the NSDF Project and remains
committed to continuing discussions with the public, Indigenous Peoples and non-governmental organizations on
the NSDF Project. Canadian Nuclear Laboratories will continue engagements throughout the environmental
assessment process but encourages interested members of the public to contact the NSDF Project directly with
their questions about the NSDF Project (communications@cnl.ca).
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Indigenous Engagement Activities

In consultation with the Canadian Nuclear Safety Commission, and using tools provided through the Aboriginal
and Treaty Rights Information System, CNL identified a proposed list of Indigenous Peoples with potential interest
in the NSDF Project. Engagement with Indigenous Peoples started in October 2015 and is on-going with CNL
carrying out information sessions for the NSDF Project within Indigenous communities and organizations.
Engagement methods have been largely similar to those for public engagement, and have also included more
direct communication including webinars and working group meetings with each identified Indigenous community
or organization. CNL has considered and provided capacity funding to specific Indigenous communities and
organizations to further their ability to participate in the environmental assessment process.

Canadian Nuclear Laboratories has proactively addressed key concerns raised by interested Indigenous Peoples,
using open and transparent communication to share information in regard to protection of the environment,
specifically Kichi-Sibi (Ottawa River), traditional land use and impact on valued components of Indigenous
interest, as well as opportunities for involvement in future environmental monitoring. During engagements with
Indigenous Peoples, concerns raised include the historical occupancy of the lands, long-term operations and
future operations and scenarios which are not necessarily specific to the NSDF Project. Canadian Nuclear
Laboratories respects and understands these concerns and has approached Indigenous engagement in such a
way as to answer and address some of these broader questions as well as engaging specifically on the NSDF
Project.

Canadian Nuclear Laboratories is working towards developing long-term relationships with Indigenous Peoples
who occupy and have traditional territories and modern day interests near its operations. Canadian Nuclear
Laboratories recognizes that such relationships may take a long time to form but believes this is consistent with
the Government of Canada’s approach to reconciliation with Indigenous Peoples.

Environmental Assessment Approach

The environmental assessment approach for the NSDF Project was developed to meet the requirements of
Canadian Environmental Assessment Act, 2012 and the Generic EIS Guidelines developed by the Canadian
Nuclear Safety Commission, which provide an outline of the information to be included, along with a high-level
description of the methods to be implemented for the environmental assessment.

The assessment started with defining the overall scope of the assessment including identifying the valued
components for each environmental discipline, such as atmospheric environment, hydrogeology, terrestrial
biodiversity, human health and the socio-economic environment. 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,
government agencies, Indigenous Peoples, the scientific community or the public. Examples of valued
components identified include air quality, groundwater quality, migratory birds and public health.

The next step for the assessment was to define the physical boundaries, the time-related phases of the project
and then to identify scenarios which would describe predicted effects of the projects.

Study areas (spatial boundaries) — Three spatial boundaries were considered: the site study area, the local
study area, and the regional study area. The site study area includes the area where NSDF Project activities
would be undertaken which include the NSDF Project’s proposed facilities, building and infrastructure. A local
study area was selected for each environmental component to represent where the NSDF Project would have a
direct affect. This most often includes the land and water immediately surrounding the site study area and
portions of the downstream environment (e.g., Perch Lake). The largest section is the regional study area is
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where the NSDF Project may interact with other existing infrastructure. For many environmental components, the
regional study area extends to the full CRL site boundary.

Temporal boundaries (project phases) — These establish the timeframe during which NSDF Project effects
were assessed. The assessment phases align with those of the NSDF Project: construction phase (2022 to
2024), operations phase (approximately 50 years, i.e., 2025 to 2070), closure phase (approximately 2070 through
to 2100), and post-closure phase (from 2100 and into the future).

The next step was to describe the existing conditions. A description of the environment subsection was
developed for each environmental component and includes a description of the baseline conditions. Potential
effects of the NSDF Project on the environment were then identified and mitigation was developed to reduce
adverse effects on the environment. Residual effects (i.e., effects that remain after the application of mitigation)
were classified (e.g., low to high magnitude, short-term duration, etc.) so that it could be determined if each
residual effect was significant or not. Cumulative effects (i.e., the combined impact of the NSDF Project with other
reasonably foreseeable developments) were also evaluated to determine significance of these effects. Any
uncertainty in the assessment and the general confidence in the predictions from the assessment were also
evaluated. Finally, monitoring programs were proposed to verify the predictions and assumptions from the
environmental assessment and to confirm that the proposed mitigation is effective.

Atmospheric Assessment Results

The climate in the region surrounding the NSDF Project site is classified as humid continental, with warm
summers, cold winters, and no distinct dry season. The average daily temperature is 5.6°C while the daily
average temperature in the winter season is -9.3°C and the daily average temperature in the summer season is
19.1°C. Annual precipitation of 859 millimetres equivalent (mm[eq]) is calculated for the region, with the highest
precipitation typically occurring in the summer. The wind conditions at the NSDF site are considered to travel
predominantly along the Ottawa River. When air quality is measured, contaminants are well below provincial and
federal criteria, suggesting that the region has generally good air quality.

NSDF Project activities have the potential to release air emissions that could contribute to changes in air quality
and incrementally to climate change. During the construction and operations phases, NSDF Project activities will
result in emissions, including dust associated with construction activities such as the operation of vehicles and
equipment. Examples of mitigation practices implemented to limit potential effects on air quality and climate
change include:

m implementation of the Dust Management Plan developed for the NSDF Project, which includes appropriate
management techniques to control dust generated by the NSDF Project;

m  maintenance of on-site vehicles and equipment; and

m limiting idling of vehicles and equipment on site.

With the implementation of these measures, the predicted changes to air quality as a result of the NSDF
Project during both construction and operations phases do not exceed air quality guidelines and/or standards with
one exception (1-hour nitrogen dioxide Canadian Ambient Air Quality Standard). However, the exceedance of the
1-hour nitrogen dioxide standard is not likely to occur given the conservative nature of the air quality assessment
modelling. For example, in the model, heavy equipment is assumed to run simultaneously and continuously
during working hours, which is unlikely to be the case. With the implementation of CNL'’s robust environmental
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protection program, including the Dust Management Plan for the NSDF Project, residual effects from the NSDF
Project on air quality are not significant.

A slight residual effect to greenhouse gas emissions was identified because of the NSDF Project.

The change is estimated to be less than a 0.02% increase in total provincial greenhouse gas emissions and a
0.005% increase in total national greenhouse gas emissions. Consequently, the residual effect from the NSDF
Project on greenhouse gases is not significant.

Monitoring of air quality at the CRL site is conducted under CNL'’s Effluent Verification Monitoring Program,
which is compliant with the CSA Group standard N288.5-11 Effluent Monitoring Programs at Class | Nuclear
Facilities and Uranium Mines and Mills. Air quality monitoring for the NSDF Project is intended to verify that
mitigation is being implemented effectively and to verify the predictions of the assessment.

Geology and Hydrogeology Assessment Results

The CRL site is located within the Canadian Shield. Bedrock outcrops in several locations in the region, and a
widespread but thin deposit of glacial sediment covers the bedrock in most areas where soil is present. Soil layers
generally consist of well-drained sandy soils in the area. Groundwater table depth varies significantly throughout
the NSDF Project site and changes with the seasons. The average groundwater depths range from approximately
0.06 m in the vicinity of the wetlands to 15.95 m in the northern section of the study area, which corresponds to
the thickest overburden. Groundwater flow from the NSDF Project site is to the adjacent wetlands, and ultimately
discharges to the Ottawa River via Perch Lake and Perch Creek. However, as mentioned previously the NSDF
Project has been designed to prevent the release of contaminants into the environment, including groundwater, to
protect local waterbodies.

Without mitigation, NSDF Project activities have the potential to alter soil quantity, quality, and distribution, as well
as geomorphology as a result of construction and closure activities. Blasting activities, site grading, excavating
and emissions of air contaminants could change soil quality during construction. The construction of the NSDF
Project will physically alter groundwater levels and flows, and surface drainage. During operations, discharge of
treated effluent could cause changes to groundwater quality, levels and flows. During the post-closure phase,
without mitigation, leakage of leachate could cause changes to groundwater quality. Examples of design features
and mitigation implemented to limit these potential effects to geology and hydrogeology include:

m physical changes to the bedrock from blasting will be limited to the local area within the engineered
containment mound footprint;

m the base liner design includes both primary and secondary liner systems that are designed to have
redundancy in case of premature failure and are designed to be suitable for the disposal of low-level waste;
and

m implementation of the Surface Water Management Plan developed for the NSDF Project, which includes
appropriate management techniques for erosion and sediment control.

The residual effects of the NSDF Project on geology are related to changes in soil quantity and quality and
geomorphology as a result of construction of the NSDF Project, and changes to soil quality from blasting activities
and air emissions. Mitigation and environmental design features implemented for the NSDF Project include
existing practices at the CRL site and those used at similar facilities. Consequently, changes in geology are not
expected to result in significant adverse effects to other valued components (e.g., terrestrial
environment).
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The residual effects of the NSDF Project on hydrogeology are related to the alteration of groundwater levels and
flows due to the construction of the NSDF Project. For groundwater quality, releases from the engineered
containment mound are not anticipated during operations. Potential releases during post-closure (after the design
life of the facility safety features) are not anticipated to result in significant residual effects because the inventory
is sufficiently decayed and environmental concentrations are negligible. Therefore, changes in groundwater
guality and quantity are not expected to result in significant adverse effects to other valued components
(e.g., aquatic environment and human health).

Operational monitoring will be implemented to verify predictions from the environmental assessment for geology.
For example, visual inspections of surface water management systems will be completed to confirm erosion
control measures are effective. Groundwater monitoring will be integrated into the overall CNL Groundwater
Monitoring Program, and will be compliant with CSA Group standard N288.7-15 Groundwater Protection
Programs at Class | Nuclear Facilities and Uranium Mines and Mills. Groundwater monitoring is intended to verify
that the environmental assessment predictions on groundwater during the operations phase are accurate, and to
verify the effectiveness of mitigation. Groundwater monitoring will continue through operations, closure and post-
closure phase.

Surface Water Environment Assessment Results

The CRL site is located in the Allumette Lake and Lac Coulonge reach of the Ottawa River. The distance from the
centre of the NSDF Project site to the closest point on the Ottawa River shoreline is approximately 1.1 km.

The NSDF Project is located entirely within the Perch Creek and Perch Lake Watershed, which drain into the
Ottawa River. Surface drainage from approximately 18% of the CRL site flows through Perch Creek and
subsequently into the Ottawa River. The drainage basin slopes from a highpoint ridge along the eastern limit of
the CRL site, westerly towards Perch Lake and the wetlands located on the western boundary. Surface water
monitoring at on-site lakes and streams, off-site streams, and locations in the Ottawa River upstream and
downstream of the CRL site is routinely conducted to describe the surface water quality, in accordance with
CNL’s Environmental Monitoring Program.

Without mitigation, NSDF Project activities have the potential to change water levels, flows and channel and bank
stability due to discharge of treated effluent and non-contact water into adjacent wetlands or downstream
locations during operations. Also, the construction and installation of the engineered containment mound will
physically alter drainage patterns, and intaking water from the Ottawa River could change its hydrology. Without
mitigation, changes to local hydrology, discharge of treated effluent, air and dust emissions, surface water runoff,
leakage of leachate or other releases of substances may affect surface water quality at downstream locations.

Examples of mitigation practices that will be implemented to limit predicted effects to surface water include:

m implementation of the Surface Water Management Plan developed for the NSDF Project, which includes
appropriate management techniques to collect and direct surface drainage, including stormwater
management ponds, and erosion and sediment control practices (e.g., silt fences, runoff management) will
be used during construction around disturbed areas, where appropriate;

m treated effluent will be sampled to confirm it meets the effluent discharge targets before release; and

m the final cover system will be constructed to promote the shedding of surface water to mitigate infiltration
into the mound and minimize leachate generation.
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Residual effects to hydrology were identified because the installation of the engineered containment mound will
physically alter drainage patterns and may change downstream discharge, water levels in adjacent wetlands, and
channel and bank stability. Residual effects to surface water quality were predicted because the discharge of
treated effluent from the WWTP to ground via the exfiltration gallery and via a transfer line to Perch Lake could
cause changes to downstream surface water quality, and leakage of leachate from the engineered containment
mound during the post-closure phase could cause changes to downstream surface water quality. Changes in
hydrology and surface water quality were provided to other environmental components for inclusion in their
assessment (e.g., aquatic biodiversity). Overall, changes in hydrology and surface water quality are not
expected to result in significant adverse effects to other valued components (e.g., aquatic biodiversity
and human health).

Monitoring and follow-up programs for surface water hydrology will focus operational performance and
environmental monitoring (e.g., monitoring of water levels in the stormwater management ponds to verify they are
performing as designed). Stormwater management pond monitoring will be integrated into the NSDF Project
Environmental Protection Plan, while water-level monitoring of the wetland system will be integrated into the
current CNL Environmental Monitoring Program.

Routine surface water quality monitoring for the NSDF Project will be included in CNL'’s current Environmental
Monitoring Program, which is compliant with CSA Group standard N288.4-10 Environmental Monitoring at Class |
Nuclear Facilities and Uranium Mines and Mills. Effluent water quality from the surface water management ponds
and wastewater treatment facility will be monitored in accordance with CNL’s Effluent Verification Monitoring
Program, which is compliant with the CSA Group standard N288.5-11 Effluent Monitoring Programs at Class |
Nuclear Facilities and Uranium Mines and Mills. Together, these programs will be used to verify environmental
assessment predictions related to surface water quality, verify the surface water management ponds

are performing as designed, and demonstrate compliance with effluent discharge targets developed for the NSDF
Project. The water quality monitoring will continue through operations, closure and post-closure (institutional
control).

Aquatic Environment Assessment Results

Aquatic habitat in the local study area is found largely in Perch Lake and Perch Creek. Several fish species have
been identified in the Perch Creek and Perch Lake Watershed during field programs since the 1980s through
2018. Major changes to fish productivity and community structure over time have not been observed, since the
introduction of northern pike to Perch Lake in the mid-to-late 1980s, suggesting that the historical effects of past
operations on water quality pose minimal risk to the fish community and populations in Perch Lake. Specifically,
Perch Lake continues to support a large-bodied fish community that includes northern pike, yellow perch, brown
bullhead and pumpkinseed. Based on historical reports of fish sampling in the Ottawa River, four fish species of
conservation concern occur or have the potential to occur in the river reach adjacent to the CRL site (e.g.,
Allumette Lake). These species include lake sturgeon, American eel, river redhorse and northern brook lamprey.
To the north of Perch Lake are extensive wetlands, notably Perch Lake Swamp, South Swamp and East Swamp.
The fish habitat potential of wetlands such as Perch Lake Swamp and East Swamp is predicted to be low.

Without mitigation, the potential for effects to aquatic biodiversity are primarily related to changes in groundwater,
surface water, and air quality. NSDF Project activities have the potential to affect water levels, flows, water quality
and therefore fish habitat quality, and fish survival and reproduction. Activities that could affect fish habitat quality
include changes to local hydrology, installation of treated effluent transfer line, discharge of treated effluent,
leakage of leachate, release or deposition of harmful substances into downstream waterbodies, and physical
changes to fish habitat such as along the riverbank. As well, blasting near fish-bearing waterbodies may result in
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pressure changes, vibrations and affect fish survival and reproduction. Examples of mitigation practices that will
be implemented to limit predicted effects to aquatic biodiversity include:

m  work will be completed within the in-water work timing window to avoid spawning and egg/larval
development periods for spring spawning fish species;

m runoff will be managed to avoid adverse environmental effects in downstream waterbodies; and

m clearing of any vegetation and organic materials along the riverbank will be minimized. Disturbed shorelines
and wetlands will be re-vegetated and restored to the original stable gradient and contour.

Canadian Nuclear Laboratories is prepared to implement mitigation and environmental design features for the
NSDF Project that are well understood and include existing practices at the CRL site. Therefore, it is not
expected that residual effects from the NSDF Project on aquatic biodiversity will be significant.

As mentioned above for surface water, planned monitoring will include routine monitoring of surface water quality
which is protective of aquatic biodiversity. If the environmental monitoring program for surface water quality
identifies that adverse environmental effects are greater than predicted, then CNL will evaluate the need for
revised mitigation actions and management practices to manage effects related to aquatic biodiversity.

Terrestrial Environment Assessment Results

The CRL site is characterized by deciduous and coniferous forest and the Ottawa River. The NSDF Project is in a
primarily undisturbed area adjacent to heavily disturbed areas, including the CRL site main campus and various
waste management areas. The area is a mix of forested vegetation communities and wetlands (South Swamp,
East Swamp, and the marsh wetlands) surrounding Perch Lake and Perch Creek. The area provides suitable
habitat for numerous migratory birds, including species at risk such as the Canada warbler, eastern whip-poor-
will, eastern wood-pewee, golden-winged warbler and wood thrush. Likewise, the area provides suitable habitat
for several wildlife species of mammals, reptiles, amphibians and invertebrates including species at risk such as
bats (little brown myotis, northern myotis and tri-colored bat), Blanding’s turtle, eastern milksnake, and monarch
butterfly.
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During all phases of the NSDF Project, there are some activities such as the clearing of vegetation, use of heavy
equipment, and discharge of treated effluent, that — without mitigation — have the potential to affect vegetation and
wetland communities and could have an effect on wildlife habitat, influencing abundance and distribution, or
survival and reproduction. Activities that cause changes to other valued components, such as surface water
quality, soils and vegetation communities (including wetlands), could in turn affect wildlife habitat availability and
distribution, and survival and reproduction. Construction activities could also result in injury or mortality to wildlife.
These effects may apply to terrestrial species at risk and their habitats as well.

Examples of mitigation practices to be implemented to limit residual effects to terrestrial biodiversity include:

m avoiding activities with highest levels of noise and habitat disturbance during the most sensitive life history
phase (i.e., breeding and nesting for birds) to limit effects on nesting birds;

m acomprehensive Sustainable Forest Management Plan will be implemented at the CRL site to ensure the
long-term retention of trees serving as maternity roosts for bat species; and
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m Canadian Nuclear Laboratories is currently implementing a detailed Blanding’s Turtle Road Mortality
Mitigation Plan to eliminate road mortality at the CRL site and increase connectivity between habitats. This
existing plan will continue to be implemented during the NSDF Project.

The assessment predicted residual effects to vegetation communities (including wetlands), Canada warbler,
eastern whip-poor-will, eastern wood-pewee, golden-winged warbler, wood thrush, bats, Blanding’s turtle, eastern
milksnake and monarch butterfly. The residual effects to vegetation are due to loss of forest, change to forest
distribution and edge effects. The residual effects to wildlife species primarily result from loss of suitable habitat
(e.g., due to clearing), avoidance due to sensory disturbance (e.g., noise), change in movement of wildlife
species, risk of injury or mortality (e.g., on roads due to traffic). With the implementation of appropriate mitigation,
residual effects of the NSDF Project on the terrestrial environment (vegetation communities and wildlife
species) are not significant.

Monitoring and follow-up programs are recommended for Canada warbler, eastern whip-poor-will, eastern wood-
pewee, golden-winged warbler, wood thrush, bats, Blanding’s turtle and eastern milksnake. These will be
integrated into CNL’s existing Species at Risk Program and will be used to confirm the predictions made in the
terrestrial biodiversity assessment, including the effectiveness of mitigation. Monitoring will be on-going during the
construction and operations phases, and closure where appropriate.

Ambient Radioactivity and Ecological Health Assessment Results

Background radiation and radioactivity is present in the environment due to natural and anthropogenic
(human-made) sources which include, legacy operations at the CRL site. The main natural sources of radiation
are cosmic rays; naturally occurring radionuclides in air, water and food; and naturally occurring radionuclides in
the soil, rocks and building materials used in homes. Some radionuclides released from the CRL site are already
present in the environment due to natural and human activities. The CRL site Environmental Monitoring Programs
includes sampling and analysis of surface water, groundwater, sediment, soil, vegetation, ambient air, milk,
garden produce, game animals, farm animals and fish at the CRL site boundary and at relevant off-site locations.
Environmental concentrations are compared to expected background levels or measurements of samples to
distinguish the effect of the CRL site operations from radiological contamination that is present due to other
sources.

Without mitigation measures, NSDF Project activities have the potential to affect ecological health during the
operations and closure phases through the release of dust when handling bulk materials, emissions of gases
during storage and disposal of radioactive materials, and changes to groundwater quality and downstream
surface water quality. As well, effects could result from the release of volatiles or leakage of leachate during the
post-closure phase. The robust NSDF design provides containment for hundreds of years allowing for radiologic
decay of the waste inventory. Once the NSDF engineered barriers degrade, after 550 years, the levels of
radioactivity released to the environment is quite small.

Controls will be in place to minimize the generation of wastewater in the engineered containment mound. For
example, waste will be covered as each disposal cell is filled. A WWTP has been designed to remove both
radiological and chemical contaminants. Through pilot testing CNL has demonstrated that the effluent discharge
targets which are protective of the public and the environment can be achieved. Furthermore, the plant is
designed for batch releases, which means all treated effluent must be sampled and proven to meet targets before
being discharged to the environment.
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During the operations and closure phases, airborne emissions are negligible, and waterborne emissions result in
environmental concentrations that are below levels that would result in potential adverse effects on aquatic life.
During the post-closure phase, airborne and waterborne releases are below the dose benchmark values.
Therefore, residual effects of the NSDF Project on ambient radioactivity and ecological health are not
significant.

Monitoring air quality (i.e., dust), treated effluent, ambient radioactivity and groundwater for the NSDF Project will
be integrated into CNL'’s existing Environmental Monitoring Program, Groundwater Monitoring Program,

and Effluent Verification Monitoring Program, as well as NSDF-specific environmental monitoring activities.

For example, the Effluent Verification Monitoring Program includes continuous monitoring of airborne radiological
particulates from applicable operational facilities on the CRL site. These programs will verify effects predictions for
ecological health and effectiveness of mitigation. Monitoring will be on-going during operations, closure and
during the institutional control period as needed based on annual reviews of monitoring data.

Human Health Assessment Results

Radiation occurs naturally from cosmic and terrestrial sources as well as from man-made materials, independent
of the CRL site operations. Natural background radiation can vary depending on location and within Canada the
average dose from natural background radiation is 1.8 mSv in a year (mSv/yr). The Canadian regulations for
radiation protection also set limits on the amount of radiation the public or nuclear energy workers may receive
from licensed activities to manage nuclear substances. In Canada that public dose limit is 1 mSv/yr and the dose
limit for a nuclear energy worker is 50 mSv/yr.

Access to the CRL site is restricted, however, without mitigation, there may be instances where the public may
receive a dose as a result of potential waterborne or airborne emissions from the NSDF Project. Dose to the
public from waterborne emissions is calculated during the operations phase, as well as during the post-closure
phase for the NSDF Project. Canadian Nuclear Laboratories limits public dose through the establishment of
effluent discharge targets, which are protective of the public’s drinking water and based on Health Canada
Drinking Water guidelines. Airborne releases of dust are controlled during operations thus mitigating airborne
releases. The dose to the public during the operations phase is expected to be negligible and is almost 50 times
lower than the regulatory public dose limit of 1 mSv/yr. The dose to the public during the post-closure phase was
conservatively calculated using the hypothetical case of a farmer with a family living directly on the engineered
containment mound who would be exposed to any potential contamination released from the facility. Under that
scenario, the robust NSDF design provides containment for hundreds of years, so it will continue to isolate the
waste inventory during radiologic decay. As well, the levels of radioactivity released to the environment will
continue to decrease after 550 years even if the NSDF engineered barriers degrade. Even with a most disruptive
event, such as unintentional intrusion, the radiological dose to a member of the public will still be at least 60 times
lower than the regulatory public dose limit of 1 mSv/yr, meaning that residual effects from the NSDF Project on
public health are not significant. Therefore, residual effects from the NSDF Project on the public health are
not significant.

Radiological dose to an on-site worker will mainly occur during the operational phase as the result of carrying out
tasks related to the placement of waste and activities within the WWTP, and will be kept as low as reasonably
achievable. For the on-site worker, the maximum estimated dose is 5 times lower than the regulatory nuclear
energy worker limit of 50 mSv/yr, thus residual effects from the NSDF Project on worker health are not
significant.
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Monitoring of airborne and waterborne emissions at the CRL site is conducted under CNL'’s Effluent Verification
Monitoring Program, which is compliant with the CSA Group standard N288.5-11 Effluent Monitoring Programs at
Class | Nuclear Facilities and Uranium Mines and Mills. Air and water quality monitoring for the NSDF Project is
intended to verify that mitigation is being implemented effectively and to verify predictions for public dose.
Radiation dose monitoring for nuclear energy workers will verify predictions for worker dose.

Land and Resource Use Assessment Results

The NSDF Project is located entirely within the CRL site, on federal lands. Aside from the operations and
activities undertaken by CNL, other land uses of the CRL site are prohibited and public access is restricted.

The NSDF Project area is bordered by the remaining CRL site to the north, east and west, the Garrison
Petawawa (which is another federal land with restricted public access) to the south, and the Ottawa River to the
northeast. Therefore, there are limited land and resource uses that have the potential to be disturbed by the
NSDF Project. The adjacent Ottawa River is valuable for recreational and tourism-based fishing industries, and it
is not expected that the NSDF Project will have any interaction with these activities as it is in a restricted area.
Potential trapping has been identified in the southern and western portions of the study area outside the boundary
of the CRL site.

An archaeological assessment for the NSDF Project was conducted. The areas of archaeological potential have
been fully excavated and documented to the extent required under the Standards and Guidelines for Consultant
Archaeologists. No cultural heritage value or interest remains and the locations have been fully documented;
therefore, no further archaeological work is required.

Without mitigation efforts, NSDF Project activities have the potential to affect land and resource tenures and other
registered interests (i.e., land use designations, mining and aggregates, forestry and agriculture), outdoor tourism
and recreation (i.e., parks and protected areas, fishing, hunting, trapping and non-consumptive tourism and
recreation), during the construction and operations, closure, post-closure phases as a result of change in access
or opportunities for these activities. In addition, there is potential for unanticipated archaeological sites to be
affected during construction. Examples of mitigation practices implemented to limit potential effects to land and
resource use include:

m Canadian Nuclear Laboratories will consult with trappers about their use of the surrounding areas for
trapping activities and to understand any concerns; and

m implementation of CNL’s Cultural Resource Management Program to protect unexpected archaeological
resources encountered during construction activities and implement adaptive management.

The NSDF Project is not predicted to have any terrestrial effects beyond the CRL site, and results of the aquatic
environment assessment identified only negligible residual effects on aquatic biodiversity valued components as a
result of the NSDF Project. Access along the Ottawa River will continue to occur and not be restricted because of
the NSDF Project. No effect to archaeological resources is expected as most mitigation for archaeological
resources are applied and completed in advance of ground disturbance activities. The assessment concluded
that no residual effects on land and resource use are anticipated as a result of the NSDF Project.

Monitoring and follow-up programs are not specifically identified for land and resource use; however, monitoring
for environmental pathways (i.e., for air quality, surface water quality and groundwater quality) will be integrated
into CNL'’s existing Environmental Monitoring Program. The programs will be used to verify effects predictions for
land and resource use, and to promote land user comfort with regard to the safety of the surrounding areas

for traditional land use, outdoor tourism and recreation, and commercial (i.e., tenured) land use activities.
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Monitoring will be on-going during operations, closure and post-closure (institutional control) as needed based on
annual reviews of monitoring data.

Socio-economic Environment Assessment Results

The NSDF Project is located on the CRL site in Renfrew County, approximately 12 km southeast of the Town of
Deep River, 9 km northwest of the Garrison Petawawa, and 7 km east of the Village of Chalk River. The two
largest employers within the vicinity of the NSDF Project are Garrison Petawawa and CNL. As of May 2019, the
CRL site employed approximately 2,850 people. Future economic growth and development opportunities are a
key concern for communities in the area. The major arterial highway that connects the NSDF Project to the local
communities and other regions of Ontario is Highway 17, which is the longest highway in Ontario. In 2010, annual
average daily traffic counts found that traffic levels between the Village of Chalk River and Deep River ranged
from 6,700 and 8,150 vehicles per day. A study of the existing traffic to and from the site indicated that the traffic
volumes were between 700 and 800 vehicles during peak hours in the morning and afternoon. The nearest hotel
or motel accommodations are available in the Town of Deep River, Petawawa and Pembroke.

Near Surface Disposal Facility Project activities have the potential to positively affect employment and income,
economic development and government finances through the employment of personnel, procurement of goods
and services, and expenditures. These positive residual effects to the socio-economic environment were
identified, primarily from activities that occur during the construction phase, because the NSDF Project could
provide employment of personnel in the region, provide contracting and supplier opportunities to local and
regional businesses, and make some use of services such as commercial accommodations. Overall, the NSDF
Project may result in small positive effects to local Indigenous Peoples through potential contracting or
employment opportunities. Indigenous Peoples have expressed an interest in potential opportunities and CNL will
continue to engage with Indigenous Peoples on potential employment and contracting opportunities for the NSDF
Project. Therefore, residual effects of the NSDF Project on the labour market, economic development, and
housing and accommodation are positive.

On the other hand, there is the potential for the NSDF Project to have certain negative socio-economic effects. It
could put pressure on commercial accommodations, increase public transportation and road degradation (both on
an off the campus of Chalk River Laboratories) and increase demand for community services such as health,
education, protective and emergency services. For these adverse effects, with the implementation of appropriate
mitigation, residual effects of the NSDF Project on housing and accommodation, and services and
infrastructure are not significant.

Examples of mitigation practices implemented to limit predicted residual effects to socio-economic valued
components include:

m Canadian Nuclear Laboratories will competitively procure material and services for the NSDF Project;

m continued implementation and maintenance of compliance with all applicable health and safety standards
and CNL'’s existing environmental, safety and security programs; and

m coordinate transportation of construction materials during construction phase to minimize overlap with peak
employee traffic times.
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Monitoring for environmental pathways (i.e., for air quality, surface water quality and groundwater quality) will be
integrated into CNL'’s existing Environmental Monitoring Program to verify effects predictions, including as they
relate to predicted socio-economic effects. In addition, recognizing people’s interest in understanding and
participating in decisions that affect them, CNL will proactively seek, engage, and support meaningful discussion
on issues and opportunities related to the NSDF Project as part of the Public Information Program. Canadian
Nuclear Laboratories will continually evaluate both the process and the outcome of the on-going engagement and
communication activities to address and manage issues as they arise. This will be on-going during construction,
operations, closure phases, as needed based on annual reviews of monitoring data. The level and nature of
engagement with the communities will depend on the feedback received.

Indigenous Interests

Indigenous interests expressed to CNL during engagement with the identified Indigenous communities or
organizations with potential or established Indigenous or treaty rights in the vicinity of the NSDF Project have
been considered in the environmental assessment. This includes the Algonquins of Ontario, Algonquins of
Pikwaknagan First Nation, Métis Nation of Ontario, Algonquin Anishinabeg Tribal Council (AANTC) which
includes Kitigan Zibi Anishinabeg and Keboawek First Nations; Williams Treaties First Nations which includes
Chippewas of Beausoleil, Georgina Island and Rama First Nations and the Mississaugas of Alderville, Curve
Lake, Hiawatha, Scugog Island First Nations; Anishinabek Nation; and, Mohawks of the Bay of Quinte

First Nation. It should be noted that the Mohawks of the Bay of Quinte are not identified on CNL’s engagement list
but have provided correspondence on the NSDF Project.

The closest Indigenous community is the Algonquins of Pikwakanagan First Nation, located at Golden Lake,
approximately 50 km southeast of the CRL site. The Algonquins of Pikwakanagan First Nation are part of the
larger Algonquins of Ontario organization, which has reached an Agreement-In-Principle with the Governments of
Ontario and Canada regarding a land claim in the Ottawa Valley, which they consider their traditional homelands.
The area that is subject of the Algonquin claim in Ontario includes the National Capital Region, all of Renfrew
County and most of Algonquin Park, which is a provincial park. In addition, the CRL site falls within the Métis
Nation of Ontario’s Ottawa River traditional harvesting territory.

Information on traditional land use activities by Indigenous Peoples has been drawn from: existing studies and
reports; Indigenous community and organization websites; the Métis Nation of Ontario Traditional Knowledge and
Land Use Study; the Algonquins of Ontario Algonquin Knowledge and Land Use Study; the Algonquins of
Pikwakanagan First Nation Algonquin Knowledge and Land Use Study; formal and informal consultation activities;
and general knowledge of the region. In the absence of specific feedback from other Indigenous communities and
organizations, traditional land and resource use is assumed wherever there are accessible lands, which is a
conservative approach to the assessment and also to reflect the dynamic practice of traditional land and resource
use by Indigenous Peoples in time and space.

The NSDF Project is located entirely within the CRL site boundary, on federal lands. Therefore, aside from the
operations and activities undertaken by CNL, other land uses of the CRL site are prohibited due to restricted
public access. The NSDF Project is not predicted to have any terrestrial effects beyond the CRL site, and results
of the aquatic environment assessment identify that measurable residual effects on aquatic biodiversity are not
predicted as a result of the NSDF Project. Traditional access to the Pointe au Baptéme and Oiseau Rock sites
along the Ottawa River will continue to occur and will not be restricted because of the NSDF Project. There are no
effects anticipated to archaeological resources as most mitigation for archaeological resources is applied and
completed in advance of ground disturbance activities. Consequently, the residual effects from the NSDF
Project on traditional land and resources use are not significant.
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Indigenous Peoples have expressed a general concern about the potential effect of the NSDF Project on their
health and a perception of risk of harvesting near the CRL site. This has partially arisen from the understanding
that they have a greater degree of reliance on foods obtained from traditional land and resource use than the
general public. Although these concerns are not specific to the NSDF Project, CNL acknowledges its role as
providing education opportunities and undertaking communications with Indigenous Peoples to alleviate such
concerns and fears. The potential dose to an Indigenous person was conservatively calculated using the
hypothetical case of a self sufficient Indigenous person completely reliant on local traditional food sourced from
the NSDF Project site and surrounding areas. The results indicated that the estimated radiological dose to this
individual would be more than 13 times lower than the current regulatory dose limit of 1 mSv/yr., meaning that
residual effects from the NSDF Project on Indigenous health are not significant.

Furthermore, CNL is willing to involve all Indigenous communities and organizations who have interest in the
NSDF Project environmental monitoring and have shared the draft Environmental Assessment Follow-Up
Monitoring Program with Indigenous communities and organizations for input. The Environmental Assessment
Follow-Up Monitoring Program will not be finalized until after a regulatory decision is rendered by the Canadian
Nuclear Safety Commission, thus there remains opportunity for direct involvement in its development and
implementation. As well, CNL’s robust environmental protection program will be used to identify protect
unexpected archaeological resources encountered during construction activities and implement adaptive
management.

Recognizing Indigenous Peoples interest in understanding and participating in decisions that affect them,

CNL will continue to proactively seek, engage and support meaningful discussion on issues and opportunities
related to the NSDF Project through Indigenous engagement activities. Where there are differences of opinion or
concerns that need to be addressed, CNL is willing to explore mitigation measures and formulate commitments
with Indigenous communities and organizations with the intention of trying to remove or lessen the concern. The
Indigenous Engagement Report, as a living document, will include any updates related to the progress of these
commitments in support of a regulatory decision for the NSDF Project.

Accidents and Malfunctions

To identify potential accident and malfunction events during the construction and operation phases, as well as
their potential health and environmental effects, the NSDF Project used a systematic and comprehensive
approach. Credible events were identified through a review of project activities to identify hazards, which were
assigned frequency, severity and risk rankings. The bounding or key potential accidents and malfunctions during
the operations of NSDF include:

m dropped load during waste placement which could result in the potential spread of contamination;

m dropped load during wastewater treatment operations (i.e., dewatering of filter press) which could result in
the potential spread of contamination;

m fire within the engineered containment mound resulting in the ignition of combustible waste which could
result in an airborne release;

m fire within the WWTP, such as from flammable gas, which could result in an airborne release; and

m spill of contaminated resin during the wastewater treatment operations which could result in the potential
spread of contamination.
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Each of these events underwent an analysis to determine the dose estimate for the on-site workers as well as the
public. The assessment considered both radiological and non-radiological contaminants. The dose consequences
to the on-site workers and the public for all potential accidents and malfunctions meet the respective regulatory
limits thus residual effects from accidents and malfunctions of the NSDF Project are not significant.

Conventional occupational hazards are anticipated to be typical of a major construction project and evaluated to
be controlled by human performance, thus CNL has put in place provisions including training, procedures and
oversight of contractors to achieve as-low-as-reasonably possible accident and malfunction rates.

If an accident or malfunction situation occurs, CNL has procedures in place that address requirements for
immediate response and post-event clean-up or remediation.

Effect of the Environment on the Project Assessment Results

In addition to assessing the potential effects of the NSDF Project on the environment, the EIS also considers how
the environment could adversely affect the NSDF Project. This included an evaluation of how climate change,
severe weather and other environmental events may interact with and potentially alter the condition and function
of the NSDF Project, resulting in effects on the environment or public safety. Due to the recognized long
timeframe of the NSDF Project as a permanent disposal facility for low-level waste, the potential magnitude and
severity of future environmental events were taken into account. For example, natural hazards such as extreme
weather caused by climate change, flooding, tornados, forest fires, seismic events and glaciation were all
assessed.

To ensure the effects of the NSDF Project are minimized, the design basis of the NSDF accounts for expected
and extreme environmental conditions of the site. Some of the events considered and the design features which
mitigate against their consequences include:

m Extreme rainfall events are considered in the design of the wastewater collection and treatment systems.
The storage capacity and maximum flow rate of the WWTP was based on two back-to-back, 100 year, 24-
hour storm events. Within the engineered containment mound, stormwater features such as drainage,
ditches, culverts and surface water management ponds have been designed appropriately for peak flows
that accounted for climate change.

m Flooding of the Ottawa River as well as nearby creeks and wetlands has been taken into consideration in the
siting of the NSDF Project. The base of the proposed NSDF is located approximately 163 meters above sea
level which is approximately 50 meters above the current water levels of the Ottawa River. Other design
features provide additional mitigation to flooding including the topographical slopes of the engineered
containment mound.

m Significant seismic events and the potential for damage to the safety features are considered in the design of
the engineered containment mound. The design of the engineered containment mound is robust enough to
withstand significant seismic events beyond what have been recorded for the Ottawa Valley (i.e., once in
10,000 years). The use of earthen materials and specifications for waste material placement and compaction
are part of the design basis of the engineered containment mound that provide the necessary structural
stability. The WWTP and other infrastructure required only for the operations phase have followed current
national building codes and will withstand typical seismic events for the Ottawa Valley (i.e., once in
2,475 years).
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m Tornadoes are recognized as a hazard to the facilities on the CRL site, including the NSDF Project. It is
acknowledged that the NSDF Project is in a geographical area that could reasonably expect a tornado strike,
because of this, the design of the WWTP and other infrastructure will be robust — built to withstand potential
tornadoes and high winds. The effects of a tornado or extreme winds on the engineered containment mound
are expected to have negligible consequences.

Since the next predicted glaciation event may not occur until 100,000 years into the future, far beyond the
hazardous lifetime of the NSDF inventory, an assessment of the consequences as the result of glaciation was not
warranted. The NSDF Project incorporates design features to minimize its effect on the environment during facility
operation as well as into the post-closure phase thus residual effects from the effects of the environment on the
NSDF Project are not significant.

If an extreme environmental event occurs, CNL already has procedures in place for an immediate response and
post-event clean-up or remediation.

Monitoring and Follow-up Programs

A conceptual follow-up and monitoring program was developed to verify that mitigations are being implemented
effectively and to confirm environmental assessment predictions. This plan provides a preliminary description of
the activities and framework for monitoring proposed for the NSDF Project. The details of this program will be
further developed into detailed monitoring and follow-up programs as the environmental assessment process
continues, with input from the public, Indigenous Peoples and regulatory agencies.

If an environmental monitoring and follow-up program identifies that adverse environmental effects are
greater than predicted, then CNL will evaluate whether they result in changes to the conclusions in this EIS.
If changes are confirmed, then CNL will evaluate the need for revised mitigation actions and management
practices to manage effects. Canadian Nuclear Laboratories’ evaluation process for monitoring data include
environmental performance criteria that are based on statistical measures and ecological health benchmarks.

Conclusion

This EIS describes the NSDF Project and the existing environmental conditions on the CRL site and assesses the
likely effects of the NSDF Project on the environment. The EIS also includes an assessment of likely cumulative
effects of the NSDF Project in combination with other previous, existing or reasonably foreseeable developments,
as required. It describes the effects for normal conditions and as a result of accidents and malfunctions. The EIS
also describes and assesses the likely effects of the environment on the NSDF Project. Throughout the
environmental assessment process, CNL has solicited input from the public and Indigenous Peoples and
incorporated this feedback into the EIS where appropriate. Examples of this include changes to the waste
inventory (i.e., only low-level waste) and expansion of the EIS study areas to include a larger downstream portion
of the Ottawa River. Further, CNL is working to develop long-term relationship agreements with Indigenous
Peoples to work collaboratively to meet the needs of the individual communities in the context of the NSDF
Project as well as the broader operations of the CRL site into the future.

The development of a near surface disposal facility for low-level waste at the CRL site will reduce potential risks
associated with AECL’s legacy wastes liabilities. The NSDF Project will enable the remediation of historically
contaminated lands and legacy waste management areas, as well as decommissioning of outdated infrastructure
to facilitate the CRL site revitalization. The current CRL site waste management practice is to safely store
radioactive waste on-site in individual facilities in accordance with current licence conditions. However,
appropriate nuclear waste management includes full life cycle management from generation to disposal.
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The NSDF Project will accommodate the permanent disposal of current and future low-level waste at the site.
The EIS demonstrates that the NSDF Project can be constructed, operated and closed in a manner that is
protective of human health and the environment.

Residual adverse effects were identified for air quality, greenhouse gases, hydrogeology, hydrology,

surface water quality, terrestrial biodiversity ecological health, human health and socio-economics (housing and
accommodations, and services and infrastructure). Beneficial effects were identified for socio-economics

(labour market, economic development, Indigenous interests). Canadian Nuclear Laboratories has addressed key
issues raised by interested Indigenous Peoples, after open and transparent communication to share information
in regard to traditional land use, biodiversity and archaeology. Overall, it is CNL's conclusion that with the
identified mitigation, the implementation of the NSDF Project is not likely to result in significant residual
adverse effects.

All predicted effects for human health are well below regulatory criteria during the life of the NSDF Project,
including post-closure. The maximum estimated dose during the operations period for an on-site worker is 5 times
lower than the regulatory limit of 50 mSv/yr and for the public is almost 50 times lower than the regulatory dose
limit of 1 mSv/yr. During post-closure, the maximum estimated dose associated with the most likely future state of
the facility is more than 60 times lower than the regulatory dose limit of 1 mSv/yr. Residual effects on

Ottawa River water quality are determined to be negligible during operations and post-closure phases and may
result in a net benefit due to remediation of legacy waste storage areas.

Chalk River Laboratories employees live in the Ottawa Valley and use the Ottawa River as a source of drinking
water and for recreation. As such, its protection is as important to us as it is to you and considerable effort has
been spent on the design of the NSDF Project to ensure it is suitable to contain the proposed inventory and
protect the environment. The engineered containment mound is designed to contain and isolate the wastes from
the environment for 550 years. Since the NSDF only accepts low-level waste and most of the radioactivity, thus,
the hazard, decays in the first 100 years after closure, the design of the NSDF is commensurate with the hazard.
The safety of the NSDF during post-closure is provided by means of passive features (e.g., berm, base liner and
cover systems) that will end the need for active management, in alignment with regulatory requirements and
international nuclear industry guidance.

Canadian Nuclear Laboratories has a comprehensive environmental and effluent monitoring program in place
which includes monitoring of the Ottawa River water quality and fish. This environmental and effluent monitoring
program will be expanded to include waste water treatment plant effluent from the NSDF Project, surface water in
the Perch Lake Basin, and groundwater to confirm performance of the engineered containment mound and
ongoing monitoring of the Ottawa River. The details of this program will evolve into detailed monitoring and follow-
up programs as the environmental assessment process continues, with input from the public, Indigenous Peoples
and regulatory agencies. The facility will be a licenced nuclear facility under the Nuclear Safety and Control Act
with regulatory oversight as long as required.

> At ES-22






GOLDER
° MEMBER OF WSP

golder.com



Near Surface Disposal Facility
Deep River, Renfrew County, Ontario

ENVIRONMENTAL IMPACT STATEMENT

NS
Canadian Nuclear
VOI ume 2 Laboratories
Laboratoires Nucléaires
EIS Report Canadiens

Project Number: 1547525

GOLDER
Revision 3; May 26, 2021 QP vevesnorwer






May 2021

1547525

Revision History

Environmental Impact Statement for the Near Surface Disposal Facility Project

Revision No.

Revision 0

Date:

March 17, 2017

Prepared by:

Golder Associates Ltd.

Reviewed by:

Marci Mehl and Alyson Beal (Golder Associates Ltd.)

Accepted by:

Canadian Nuclear Laboratories

Revision No.

Revision 1

Date:

November 13, 2019

Prepared by:

Golder Associates Ltd.

Contribution by:

Arcadis Canada Inc. (Input to Section 5.7 and Section 5.8)

Reviewed by:

Callum Squires and Alyson Beal (Golder Associates Ltd.)

Accepted by:

Canadian Nuclear Laboratories

Revision No.

Revision 2

Date:

November 27, 2020

Prepared by:

Golder Associates Ltd.

Contribution by:

Arcadis Canada Inc. (Input to Section 5.7 and Section 5.8)

Reviewed by:

Callum Squires and Alyson Beal (Golder Associates Ltd.)

Accepted by:

Canadian Nuclear Laboratories

Revision No.

Revision 3

Date:

May 26, 2021

Prepared by:

Golder Associates Ltd.

Contribution by:

Arcadis Canada Inc. (Input to Section 5.7 and Section 5.8)

Reviewed by:

Callum Squires and Alyson Beal (Golder Associates Ltd.)

Accepted by:

Canadian Nuclear Laboratories

GOLDER




May 2021 1547525

This page intentionally left blank

(> SoLDEr i



May 2021 1547525

Table of Contents

1.0

2.0

LA I 1516 I 1 ] 1-1
1.1 PrOJECT OVEIVIBW ...eeiiiiiiii ittt oottt e e e oo e st b e et e et e e e s e e b b bbbt e e e e e e e e aabbbeeeeeaeeeaaannnbnneaaaeeas 1-5
1.2 [ o= Tox fl o Yo7 1 f Lo o ISP 1-6
1.3 PrOPONENT .ot n e e e e e n e e rnrnrnrnrnre 1-11
131 GO PONALE PUMDOSE ...ttt ettt ettt et et et e e et e e e e e st e e s s s s s s e st s s s e e bnbnbnnes 1-11
1.3.2 MaNAgEMENT SITUCTUIE .....ceeeiiieieeee ettt ettt e et e e e e e e e e e e e aee s 1-11
1.3.3 Key Contact INFOMMALION ........ooiiiiiiiiiiiiie ettt e e e e e s anaee s 1-17
14 ReEQUIALOTY FramMEWOTK .. ...ttt ettt e e et e et e e e e et e e e e e e e e e aannbeneaaaaeas 1-17
14.1 Federal REVIEW PrOCESS ........oiiiiiiiiei ettt ettt e e e e 1-17
1.4.2 Relevant Standards, Codes and GUIAEIINES ...........ueiiiiiiiieeiiieee e s 1-18
15 Structure Of thiS DOCUMENT......ciiiiiiii ittt e e eesnnre s 1-19
PURPOSE OF THE PROJECT AND PROJECT ALTERNATIVES ..o 2-1
21 1] A oo LU Yo 1T ] o R TP 2-1
2.2 Canadian Nuclear Laboratories Integrated Waste Strategy ........ooccvvveeeieieiniiiiiieeiie e 2-1
221 WASEE ClaSSITICALION ... ..c.eeieieie ittt et e b e e e s e e e s e e nneeaas 2-5
2211 High Level Waste (USEd FUEI) .........ueiii it 2-5
2212 INterMediate LEVEI WASTE ........veiiiiiieiee ettt e s e e e sbeeeeea 2-5
2213 LOW-LEVEI WASEE ...ttt ettt ettt e e e sab et e e e sabe e e e e snbaeeeeanbeeee e e 2-5
2214 HAZAIAOUS WEASEE .....oeiiiiiiiiei ittt e e st e e e e s b e e e s nabe e e e s saneeeeeaa 2-5
2215 Clean (Non-radiologiCal) WASTE ..........cuuiiiiiiiiii ettt 2-5
2.2.2 Long-Term Waste Management Facilities for Chalk River Laboratories............ccccccovviiiiiinenennn. 2-6
2221 INterMediate LEVEI WASTE ........veiiiiiiiiee ettt ettt et e e e b e e e e 2-6
2222 LOW-LEVEI WASEE ...ttt et e e sttt e e e sab et e e e sabe e e e e snbeeeessnbeeee e e 2-6
2.3 PUIPOSE OF the PrOJECT...coi e et e e e e e 2-6
2.4 Project DeSIgN PriNCIPIES ...t e et e e e e e e e rnnbeeeeeae s 2-7
24.1 Canadian Nuclear Safety COMMISSION ..........cccuuiiiiieee e e e s e e s e e e e s e sanraareeaeeas 2-8
2.4.2 International AtOMIC ENEIgY AQENCY ....cciiicuiiieiieee e e e ittt e e e e s st e e e e e e e s st ae e e e e e e e s snnntnaneeaeeeseannns 2-9

: GOLDER i



May 2021 1547525
25 Alternative Means for Carrying OUt the ProjecCt........ccooviiiiiiiiiii e 2-10
251 oA o U= (o] o IO 11 (=] = D TP PP UPFSPPPI 2-11
2511 TechniCal FEASIDIIILY .........eviiiiiiie e sbeee e 2-13
25.1.2 ECONOMIC FEASIDIILY ....vvieeeeiiiiieiic et e e e s e e e e e e e e e r e e e e e e e eeannns 2-14
2513 ENVIronmMental EffECES ........ooiiiiiiii s 2-14
25.2 L= (o111 VN 1Y/ o1 RO PP PT TP 2-15
2521 ONQOING WASTIE STOTAQGE. ... .eeeeiiieiiiiiite ettt ettt e e e e e st e e e e e e e s abbb e e e e e e e e e s nneneees 2-15
2522 Near Surface DiSPOSaAl FACIIILY ...........coiiiiiiiiiiiiiii e 2-16
2.5.2.3 Geologic Waste Management FACIlity ...........cccuuviiieei i 2-19
25.2.4 Very Low-Level Waste DiSposal FaCility ...........ooouueiiiiiiiiiii e 2-21
2525 ENVIronmMental EffECES ........iiiiiiiiiii s 2-21
2526 SUMIMBIY .ttt ettt e et et e e et et e e e ae et e e e asre e e e e as e e e e e am et e e e s e e e e e nnre e e e e nnre e e e annres 2-24
253 L= ol 1Y B 11 oo F TSP PP 2-27
253.1 Engineered ContainMment MOUNG ............uuiiiiiiee i e e e e e e e e e s e e e e e e e e eanes 2-27
2532 Above-Ground CONCIete VAUILS .........c.ocviiiiiiiieee et 2-28
2.5.3.3 SNAIOW CAVEIN ...ttt e e e e e e bt e e s b b e e e e sab e e e e nnbe e e e enenes 2-29
2534 ENvIronmMental EffECES ......coviiiiieiiee e 2-29
2535 SUIMIMIANY .ttt ettt ettt ettt e ettt 5 5555555555555 5555555 s 555 s st e e e e bnbnbnbnrnn 2-30
254 (= (o1 11V e Tt Ui (o] o [ PP 2-33
254.1 On-site Location at Chalk River LaboratOries ...........cooiuiiiiiiiieiiiiiieicee e 2-34
2542 Off-site Location (CNL Sites excluding Chalk River Laboratories)..........ccccccceevvieeeeinieneennne 2-34
2543 ENvIronmental EffECES ......couviiiiieie e 2-35
2544 SUIMIMIANY .ttt ettt ettt ettt s 5555555555555 5555555555555 55 s ks st e e e e e bnbnbnnnn 2-37
255 SIEE SEIBCTION ...ttt ettt s e e 2-39
2551 EASt MattaWa ROBA............eeiiiiiiiiii it 2-49
255.2 FN (=] g T L0 (= ORI 2-50
2553 ENvIronmMental EffECES ......coviiiiiieie e 2-50
2554 SUIMIMIANY .ttt ettt ettt ettt s 5555555555555 5555555555555 55 s ks st e e e e e bnbnbnnnn 2-53
25.6 Leachate MaAnNAQEIMENT ........coiii ittt e et e e e e e e s e s bbbt e e e e e e s e annbeeeeeeeeas 2-55
256.1 EXisting Waste TreatMent CeNIIE ........o..uiiiiiie ettt e e e e e e e e e e e e e eanes 2-56
2.5.6.2 Wastewater Treatment Plant (NEW)........uueiereoiiiiiieieee et see e e e e e s s eee e e e e e e annes 2-56

i iv



May 2021 1547525

3.0

2.5.6.3 No Discharge Option - Leachate Evaporation PONd.............cccceeviiee i 2-56
2564 510101 £ aF= T oY 2SSOSR PRP 2-57
257 Effluent DISCRArge OPLIONS .........uueiiiiiiiie ittt ettt et e e b e e snne e e e snnnee s 2-57
257.1 DiSChArge t0 GIOUNG........vviiiiiiiiie ittt e e sbb e sbb e e e s eanee s 2-57
25.7.2 Discharge to Surface Water (Perch Creek, Perch Lake or the Ottawa River).........ccccccceennes 2-59
2.5.7.3 Co-discharge with the NSDF Project Stormwater System and Discharge to Ground............. 2-60
2574 Discharge to Ground and Discharge to Surface Water ...........cccceviieiiiiieeie e 2-61
25.7.5 No Liquid Discharge (Thermal EVAPOrator) ........ccccuvviieereeiiiiiiieie e e e e ceciiiee e e e e e s ssireneeee e e e ennns 2-61
2576 ENVIronmMental EffECES ........ooiiiiiiiiiiee s 2-61
25.7.7 SUMIMAIY ettt ettt e e e 1o b e ettt e e e s e e s b e e e e e e e e e s e s bbb e e et e e e e e s nn e e e e e e e e e annnnneees 2-65
258 (D Tod e o =T Y o= ST TP PSP UPUPPPPI 2-69
2581 Discharge by Surface Spray onto Perch LakKe............cooouiiiiiiiiiiiiiiccc e 2-70
2.5.8.2 Piped Outfall to Perch Lake (Submerged Outlet in Perch Lake) .........ccccccvveeeiiiiciiiienee e, 2-70
2.5.8.3 Piped Outfall to Perch Lake (Above Water DiSCharge) .........c.ueevviieiiiiiiiiiiiiee e 2-71
2584 Submerged Diffuser in Perch Lake (Alignment along Lakebed)..........ccccooviiinniiinniin 2-71
2.5.8.5 Submerged Diffuser in Perch Lake (Diffuser Suspended in Water Column)...............ccc.oeeee. 2-72
2586 ENVIFONMENTAL ..ottt 2-72
2587 1110 0= OSSP 2-72
259 Final Grade of the FACIILY ..........cuviiiiiii e 2-74
2591 ECM Below EXIStING Grade........ccoiiiiiiiiiiiiieeiiieie ettt e e es 2-75
2.5.9.2 ECM Above EXisting Grade ARREINALIVE ..........cooiiiiiiiiieie e e e e e e e 2-75
2593 Mid-range Grade ALEIMALIVE .........ciii ittt e e e e e e e e b e beeeaaeeeeaanes 2-75
2594 SUIMIMAIY « ettt ettt e ettt et e e et e e ettt e e o4 e a bbb e e et e e e e e s e s b e e e et e e e e e s s bnbe e e e e e e e e snnnnnee s 2-75
2.6 (070 oY od [T LT Lo} ¢ P PSP PP PPPPPTIN 2-76
PROJECT DESCRIPTION ... e e e e e e e e a e s ae e e e e e e e e e e ae e e an e e e e e 3-1
3.1 1] A oo LU Yo £ ] o RS TP 3-1
3.11 PrOJECT OVEIVIEW ...ttt ettt ettt e e e s bt e e e s b et e e e sab bt e e e sabb e e e e aabaeeeeanbneeeeas 3-1
3.111 Alignment of NSDF to Regulatory and International Guidelines...........cccccovvieiiiiiie i, 3-5
3.1.2 PrOJECt SCREAUIE ...ttt e et e st e e e b e e e e s sbaeee e e 3-7
3.1.3 PrOJECE SITE OVEIVIBW . .....eeeiiiiiie ettt e ettt e e e e e s e a b et e e e e e e e s e sababe e e e e e e e e saannnbeeeaaaaeas 3-8

O SOrRER v



May 2021 1547525

3.14 Project DESIGN CRANGES ... ...oiiiiiiiie ittt e e s st et e e s sabe e e e e sabe e e e s sbneeeens 3-8
3.2 PrOJECE PRASES ...ttt e et e e e bt e e e b e e e s e e s e nr e e 3-9
3.2.1 Construction Phase (including Site Preparation) ...........occuveeeiiioiiiiiiiieie i 3-9
3.21.1 1Sl (=T o =T = 11 (o] o PP PT T PP 3-9
3.21.2 CONSIIUCTION PRASE......eiiiiiitiie ettt e e e e e e e e e e e nabe e e e eenes 3-13
3.2.2 OPEIAtIONS PRASE ....ooiiiiiiiiiie ettt et e s e e s e e e e e b e e e e e 3-14
3.2.3 ClOSUIE PRESE...... et e s e s e e e s e nr e e e 3-15
3.24 POSE-ClOSUINE PRASE ......eiiiiiieiie ettt e et e e s e e abnee s 3-17
3241 Y =TT (=T o Lo PP 3-18
3.24.2 INSHIULIONAI CONTIOIS ..o 3-19
3.3 T S I = 1 (=T PP TP PP PP 3-19
3.3.1 Waste Types, Volumes, and INVENTOTY ........cooiuiiiiiiiiiee ittt e e 3-20
3.3.1.1 I IS YT T (= IV 1= 3-23
3.3.1.2 WASEE VOIUMES ... .ottt ettt e s e e s s e e s aar e e e e s san e e e e s sareeee e e 3-23
3.3.1.3 WASTE INVENTOTY ....uiiiiiiiiiiiitiiir e s e e s e e e rn e e e nnrernrnne 3-24
3.3.2 Waste Approval, Verification and ACCEPLANCE ..........euiiii i e e 3-28
3.3.3 WasSte ACCEPLANCE CrILEITA .....ueeeieiiie e ettt e ettt e e e e e e bbb e e e e e e e e e sanbebeeeaaeeaeaanns 3-28
3.33.1 PhySiCal CharaCteriStICS . ......ooeeiieeeie ettt e e e e e e e e e e e e e eanes 3-28
3.3.3.2 Radiological CharaCteriStCS. .......c.iiuiiiiiiieie e 3-29
3.3.33 Chemical ChAraCteriStICS .......uviiiieieiiieiie e e 3-30
3.4 Project Components and ACHIVITIES .....cooiiiiiii i saeee e 3-30
34.1 Engineered ContainMeENt MOUNG ..........cooiiiiiiiiiiiiie e 3-30
3411 Containment Mound Fill CAPACILY .........uviiiiiiieeiiiee e 3-33
3.4.1.2 1S o0 FT= 1 O | PSSR 3-33
3.4.1.3 BaASE CONTOUIS ...ttt e e e et e e e s s e s ane e e e e e e e naees 3-33
3414 BaSE LINEI SYSTEIM ...ttt ittt ettt e ettt e e s bb e e e sbb e e e sbbaeeesnaneeas 3-36
3.4.15 PErIMELET BEIM ...ttt 3-39
3.4.1.6 Transfer of Waste t0 ECM ........cooiiiiiiii et 3-39
3.4.1.7 WASEE PIACEIMENT.....ciiiiiiiie ittt e et e e s sttt e e s sabe e e e s snbeeeessnbaeeeeans 3-41
3.4.1.8 Temporary Storage and StocKpiling Ar€aS ........ccuuviiiiiie e 3-43

O SOrRER v



May 2021 1547525

3.4.1.9 D1y oo ET= T G- | I @0 1YY PSSR 3-44
3.4.1.10 Final Grading and Drainage PIan ...........ceeiiiiiiiiiiie e 3-51
3.4.1.11 CONSLIUCHION MALETTAIS .....veeeiiii ettt e e nnn e nnneas 3-53
3.4.1.12 Leachate Collection and REMOVAL ............cooiiiiiiiiiiiiiie et 3-54
3.4.2 Wastewater TrEAIMENT.........coii i e s e e s 3-55
3.4.2.1 WaSTEWALET QUANTILY .....eeiii ittt ettt e e e e et e e e e e e e e e s bbb e e e e e e e s e snnbereeeeaeeaaanne 3-55
3.4.2.2 WaStEWALET QUAITLY .......veiieiiiiiee ettt e et e et b e e e s sabe e e e s sabaeeeeaas 3-57
3.4.2.3 Leachate and Contact Water Transfer SYSteM...........covveiiiiiiiiiiiiie e 3-61
3.4.24 Wastewater Treatment Plant and ProCesS ...........cvveiiiiiiiiiiiiie e 3-62
3.4.25 Treated Effluent Discharge CONCENratiONS..........cuuiiiiiiiiiiiiiiiee e 3-63
3.4.2.6 WWTP Treated Effluent Discharge SYStEMS...........uviiiiiiiiiiiiiieeece e 3-64
3.4.3 10 o] o o] o= T 11 = S PP TPPRP 3-65
3431 NOrth and SOUL KIOSKS .......eiiiiiiiiiiiiee et 3-66
3.4.3.2 AdMINISTration BUIIAING .........eveiiiiiiee e e e e e 3-66
3.4.3.3 Operations SUPPOIT CENIIE ....ccoiiuiiiee ittt et e b e e e e sib e e s e nabe e e e eenes 3-66
3.4.3.4 Vehicle Decontamination FaCility .........c..uueeiieeiiiiiiiiececc e e e e e 3-66
3.4.35 Site Vehicle Refueling Sation ............oeiiiiiiii e 3-66
3.4.3.6 Potable Water PUMP STALION ......ooiiiiiiiiic e 3-66
3.4.4 St INFTASTTUCTUIE ....cei ettt e e s et e s e e e e e b e e e e e nnes 3-67
3441 ACCESS ROBAS ...ttt ettt ettt e e e et e e e st e e e e sab bt e e e sabe e e e e snbeeeesanbaeeeean 3-67
3.4.4.2 Site and WOIKEr Parking .......ccoiooiiiiiiiiiiiie et e e e e e e s e e e e e e e s nanneees 3-67
3.4.4.3 ]S ISTTo U |TEEPTOUPPRRTT 3-68
3.44.4 Sanitary Sewage DiSPOSal SYSEM ... ...uiiiiiiiii et 3-68
3.4.4.5 Surface Water Management Collection, Conveyance, Treatment and Discharge................. 3-68
3.44.6 L0111 T TP UPP TP 3-75
3.45 Management of Waste Generated by the Project..............eeiiiiiiiiiiiiieiece e 3-76
3.4.6 Human ReSOUrce REQUINEIMENTS. .......uuiiiiiiiiie ittt ettt e et a e snbee e e s nnnee s 3-76
35 Application of Existing Policies, Objectives, and Programs........ccccceviiiiiiiiieeeesiniiieeeee e 3-77
351 EXisting POlICIES @Nd PrOCEAUIES.......eeiiiiii ittt a e e e e e ae s 3-77
3511 ENVIrONMENTAI POLICY ....ooiiiiiiiiei et e e e e e e e e e e enaes 3-77
3.5.1.2 Safety Policies and OBJECHIVES ..........uviiiiie i a e 3-78

O SOLDER vi



May 2021 1547525
3.5.1.3 Procedure for Management and Monitoring of EMISSIONS...........ccceoiiiiiiiieieee e 3-79
3.5.2 Existing Health, Safety, Security and Environmental Programs.........ccccccoeviiviiieeeeeevesiivieeeeeenn, 3-80
3.5.21 Radiation ProteCtion PrOGIaM .........ccouiiiuiiiiiiiee ettt ettt e e e e s e sabe e e e e e e e e e aanes 3-81
3.5.2.2 Environmental ProteCtion PrOgram .........c..eiiiiiiiiiiiiiiee ettt 3-81
3.5.2.3 Waste Management PrOQIaM .. ... . ... i uueuuierureieieretererernrnrererererererereee.——————————————————. 3-83
3.5.24 Occupational Safety and Health Program ... 3-83
3.5.25 Emergency Preparedness PrOgIam .......c..ceiiiiiiieiiiiieesiiieee ettt e e e e e sannees 3-83
3.5.2.6 Nuclear Criticality Safety Program ........ccc.uueeiieeiiiiiiiie et e e s e e e e e s ssrnare e e e e e e annns 3-83
3.5.2.7 Physical SECUNLY PrOgIram ... .....u i e e e bbb e e e e e e e e aaaes 3-83
3.5.28 Nuclear Materials and Safeguards Management Compliance Program ............cccoccvveeernnnenn. 3-84
3.5.2.9 TR e (] (=Tox (o] T = o o | =y o PSSR 3-84
3.5.2.10 Quality ASSUIENCE PrOOIaIM ...cccoiiiiiiiiiiie ettt ettt e e e e et e e e e e e s abb b e e e e e e e e e s nneaees 3-84
3.5.2.11 HUM@AN PeITOIMMANCE ...ttt e et e e aanee s 3-85
3.5.2.12 Transportation of DANGErOUS GOOUS ........cccvieiiiriiiiieriie e 3-85

4.0 PUBLIC AND STAKEHOLDER ENGAGEMENT ....coiiiiiii st 4-1
4.1 ENQagement ODJECTIVES ......uiiiiiiieie ittt e et e e e b e e e e e e e e e 4-1
41.1 EVAIUBTION ...ttt e e e e st e e e s e e e e e e e e e e e e n e e e e nrneeena 4-2
4.2 Engagement Methods and ACHVITIES .....coiuiii i 4-6
421 PreSentations / SITE TOUIS......ii ittt ettt e e s st e e e s st b e e e s sabee e e e abaeeeeaas 4-7
421.1 Environmental Stewardship Council Meeting — October 2015 ..........cccooovieiiiiiieeiiiiee e 4-7
4.21.2 Environmental Stewardship Council Meeting — June 2016 ..........ccceeviiiiiiiieieeeeie e e e e 4-8
4.2.1.3 World Nuclear University Site VisSit — JUIY 2016.......cc.cooiiiiiiiiiiiiaaiiiiiieee e 4-8
42.1.4 Non-governmental Organizations Site Visit — JUlY 2016 ...........ccooviiiieeiiiiiieniiiiee e 4-8
4.2.1.5 Organization of Canadian Nuclear Industries Suppliers’ Day — September 2016.................... 4-8
4.2.1.6 Nuclear Waste Management, Decommissioning and Environmental Restoration

Conference Presentation — September 2016 .........coooiiuiiiiiiiie i 4-9
42.1.7 Canadian Nuclear Society Site Visit — September 2016 ..........coccceeiiiiiieiiiiee e 4-9
4.2.1.8 Environmental Stewardship Council Meeting — October 2016 ............ccccvvveeeeeeee i 4-9
4219 Near Surface Disposal Facility Industry Day — November 2016...........cccuveeeiieeiniiiiiiieeneeenens 4-9
4.2.1.10 Renfrew County Council Meeting, Presentation and Site Visit — December 2016 ................... 4-9
42.1.11 Local Elected Officials Meeting and Presentation — December 2016 .........c..ccooecvvvveeeeeennnnnns 4-10

O SOrRER vii



May 2021 1547525
42.1.12 Ottawa Valley Economic Development Meeting — December 2016............cccccvvvveeeeeeeiicnnnnen, 4-10
42.1.13 Meeting and Project Briefing with Pontiac Member of Parliament — December 2016............ 4-10
4.2.1.14 Technical Discussion Meeting — January 2017 ........ccoveeeiiiiiiiiieeee e ciieire e e e e e srnrre e e e e e s annns 4-10
4.2.1.15 Presentation and Meeting with Renfrew County Council — January 2017 ..........cccccceveeennnns 4-10
42.1.16 Presentation to the Town of Deep River — January 2017 ........ccccooviieiiiiiieeeiniiee e 4-11
4.2.1.17 Presentation to the Upper Ottawa Valley Chamber of Commerce — January 2017 ............... 4-11
4.2.1.18 Presentation to the Eastern Ontario Wardens’ Caucus — January 2017 .........ccccccoeevvvreviinnnnn. 4-11
4.2.1.19 Presentation to the United Counties of Prescott Russell — February 2017 ..........ccccceevinnen. 4-11
4.2.1.20 Presentation to Pontiac Regional County Municipality — February 2017 ...........cccoovveveeennnns 4-11
42.1.21 Environmental Stewardship Council Meeting — March 2017 ... 4-12
42.1.22 Sheenboro Municipal Council Meeting and Presentation — April 2017 ........ccccovceeiviiinennene 4-12
4.2.1.23 Pembroke City Council Meeting and Presentation — April 2017 ..........ccccveeveeeeiiiciiineeee e 4-12
4.2.1.24 Laurentian Hills Town Council Meeting and Presentation — April 2017 ...........ccoccoiiieeieennnnns 4-12
4.2.1.25 Arnprior Town Council Meeting and Presentation — April 2017 ........ccoocveeiiiiieeniiieee i 4-12
4.2.1.26 Petawawa Town Council Meeting and Presentation — May 2017 .........cccccceeeeiiiiiinineeeeeeeninns 4-12
4.2.1.27 L’lsle-Aux-Allumettes Town Council Meeting and Presentation — May 2017 ...........ccccceeeeen.. 4-13
4.2.1.28 Environmental Stewardship Council Meeting — June 2017 ........ccoooieiiiiiiiieiniiiee e 4-13
4.2.1.29 Pontiac Regional County Municipality Council Site Visit — July 2017........cccccceeviiiiiiiieeeeenninns 4-13
4.2.1.30 Old Fort Williams Cottagers’ Association Meeting and Presentation — July 2017.................. 4-13
42131 Bloc Québécois Leader Mme Ouellette Presentation and Site Visit — August 2017 .............. 4-13
4.2.1.32 Nuclear Energy Agency Presentation and Site Visit — October 2017.......c.ccccceeevviiiiivieeeeenninns 4-14
4.2.1.33 Environmental Stewardship Council Meeting — October 2017 ..........ooccviiiiieiiiniiiiiieeeie e 4-14
42.1.34 Take Our Kids to Work Day — NOVemMbDEr 2017 ........oooiiiiiiiiiiiieiiiiee e 4-14
4.2.1.35 Ottawa Riverkeeper Presentation and Site Tour — November 2017 ...........ccccvvvveeeeeeeeiecvnnnen, 4-14
4.2.1.36 Near Surface Disposal Facility Technical Discussion Meeting Day 1 — December 2017 ...... 4-14
4.2.1.37 Near Surface Disposal Facility Technical Discussion Meeting Day 2 — December 2017 ...... 4-15
4.2.1.38 Meeting with Hull-Aylmer Member of Parliament Greg Fergus — February 2018................... 4-15
4.2.1.39 Town Hall with Hull-Aylmer Member of Parliament Greg Fergus — March 2018.................... 4-15
4.2.1.40 Nuclear Footprints Program Presentation and Site Tour — March 2018 ............cccoccveeevinneen. 4-15
4.2.1.41 Member of Ontario Provincial Parliament John Yakabuski Site Visit — April 2018................. 4-15
4.2.1.42 Member of Parliament Will Amos Site Visit — April 2018 ...........ooiiiiiiiiiiiiiiieee e 4-16
GOLDER ix

~> MEMBER OF WSP



May 2021 1547525
4.2.1.43 Environmental Stewardship Council Meeting — April 2018..........ccoooiiiiiiiiiieee e 4-16
4.2.1.44 Canadian Nuclear Workers Council (CNWC) Presentation — June 2018...........ccccevvvereennnne 4-16
4.2.1.45 Environmental Stewardship Council Meeting — June 2018 .........ccceeviiiiiiiierieeeesiiciiieeeee e e 4-16
4.2.1.46 Eastern Ontario Water Works Association Conference — October 2018...........ccccocvveveriinnenn. 4-16
4.2.1.47 Environmental Stewardship Council Meeting — October 2018 ...........cccocvveieiiiiiieiniieee e, 4-17
4.2.1.48 Carleton University Journalism Master’'s Students Presentation and Site Visit —

NOVEMDET 2018 ...ttt e e s et e e s e sn e s e sr e e e nnr e e nneenes 4-17
4.2.1.49 Warden Jane Toller and Pontiac Regional County Municipality Staff Presentation and

Site Visit — DECEMDBDEr 2018 .........viiiiiiiiie et 4-17
4.2.1.50 Renfrew and Pontiac Counties Elected Officials Information Day — February 2019............... 4-17
4.2.1.51 Meeting with Representatives of the Government of Quebec — February 2019 .................... 4-17
4.2.1.52 Carleton University Civil and Environmental Engineering Students Presentation and

Site TOUr — MArCh 2019 ......ooiiiiiiie e s 4-18
4.2.1.53 Environmental Stewardship Council Meeting — March 2019..........cccccciiiiiieiiiiciiiee e, 4-18
4.2.1.54 Breakfast Briefing — APFil 2019 ......ooooiiiiiieeii e e e 4-18
4.2.1.55 Presentation to Laurentian Valley Township Council — May 2019 ..........ccccceiiiiiiiiiiiiieeennnns 4-18
4.2.1.56 NSDF Effluent Discharge Alternatives Focus Group — May 2019 .........cccccveviiieeeiniienenninnenn. 4-18
4.2.1.57 Hill Times Journalist Presentation and Site Visit — May 2019 ...........cccccvieveee e 4-19
4.2.1.58 Moderated Forum with City of Gatineau Councillor Duggan — May 2019 ...........cccccceeeeennnns 4-19
4.2.1.59 Environmental Stewardship Council Meeting — June 2019 ..........cocoiiiiiiieiiiiiee e 4-19
4.2.1.60 Breakfast Briefing — JUNE 2019.........coi ittt e e e e e e e e e e e e e 4-19
422 JTAT=] 71 =T RSP PTPPRPUPPPR 4-19
4221 PUDbIiC INfOrMALION SESSIONS. ... .eiiiiriiitie ettt ne e e 4-20
4222 POSEEN BOAITS ...ttt 4-21
4223 Communications Materials at Public Information SeSSIioNS...........ccooviiieiiiiie e 4-22
4.2.3 (=1 gaT ] [0) /=Tl =y g T F= To =10 1T o | TSP PP PRI 4-23
4231 Employee Information SesSSions — JUNE 2016 ........c.eeeiiiiiiiieiiiiieeiiiiee e 4-23
4.2.3.2 Employee Information Sessions — November 2016 ...........cccccvvereeeeiiiiiiiieece e e 4-23
4.2.3.3 Canadian Nuclear Laboratories All-Staff Meeting — March 2017 .........cccccoiiiiiiiieiiiiininiiiiee, 4-23
4234 myCNL TV — Near Surface Disposal Facility — May 2018 .........ccccceviiieieiiiiiee e 4-23
4.2.3.5 Near Surface Disposal Facility 3-D Model — February 2019 ...........ccoooiiiiviieeeeiiiciiieeeee e 4-23
4.2.3.6 New Employee Orientation — ON-gOiNg .......ccucaaiiiiuiiiieiiaeeiaiiiiiee e e e e eee e e e s s snrsreeeeaeeaeaanes 4-24

(> SOLDER »



May 2021 1547525
424 Community Events and CONfEIENCES ........ooiuiiiiiiiiiie it 4-24
4.2.4.1 Rotary Club of North Renfrew — Annual Dinner — July 2016 ...........ccoovvviieieeeeesiiciiieeeee e e e 4-24
4.2.4.2 Petawawa Showcase — September 2016 ........cooiiuuuiiiiiiieiiiiiie e 4-24
4243 Canadian Nuclear Association Annual Conference — February 2017 .........cccccovcveiiiienennnne 4-24
4.2.4.4 Petawawa Showecase — APFil 2017 .......ccuuviieiieee e e e e e e s et r e e e e e e e annes 4-24
4.2.4.5 Canadian Nuclear Society Annual Conference — June 2017 ........ccuueeiiieeiiiiiiiiiieeee e 4-24
4.2.4.6 Canadian Nuclear Laboratories Open House — AuguSt 2017 ........coovieeeeiiiieeeiniiiee e 4-25
4.2.4.7 Renfrew County Plowing Match — September 2017 ..........oovciiiieiee e 4-25
4.2.4.8 Canadian Nuclear Association Annual Conference — February 2018..........ccccceeeveeeiniiinnen. 4-25
4249 Waste Management Symposium — March 2018...........cccciiiiiiiiiiiiieeieee e 4-25
4.2.4.10 Petawawa Showcase — APFil 2018 ..........ouiiiiiiiiiiiciee e e e e e e e e e e e e anes 4-25
42411 CNL Downtown Connect Pembroke — May 2018 .........cccuiiiiiiiiiiiiiiiiiie e 4-25
42412 Canadian Nuclear Society Annual Conference — June 2018 ..........cccccceeeiiiiieeiniine e 4-25
4.2.4.13 Canadian Nuclear Association Annual Conference — February/March 2019......................... 4-25
4.2.4.14 Near Surface Disposal Facility 3-D Model — February/March 2019 ..........cccccoiviiiiiiiiieennnnns 4-26
4.2.4.15 Near Surface Disposal Facility 3-D Model — March/April 2019...........coooviiiiiiiiiiiiiiieeeniiennn 4-26
4.2.4.16 NSDF 3D Model = May 2019 .....ccciiiiiieiiiiiee et sieee ettt e st e e s e e e sbee e e e sneaeeesnnneeas 4-26
4.2.4.17 Downtown Connect Pembroke — May 2019 ........ccuuiiiiiiiiiiiiiiie e 4-26
4.2.4.18 Canadian Nuclear Society (CNS) Conference —June 2019.........cccovviieeeiiieee e 4-26
425 LT o] oF= To [ @fe] 1 =T o | O PP P PP PPPRPN 4-26
4.2.6 INFOGraphiCS/FACE SNEETS ...ttt e e e e e e e e e e e e e aaaes 4-27
4.2.7 N TS L= L =T TSRS 4-27
4.2.8 [ 00T T SRS 4-28
429 F o VL= 41 o o [P PP PPRPRR 4-28
429.1 AAVErtiSING METNOAS ... e e e e e 4-28
429.2 PUbIiC SErvice ANNOUNCEMENES .......veiiiiiiieie ettt e ettt e e e e s e e s nnneeas 4-29
4.2.9.3 INEFANETE — MY CNL ... 4-29
4.2.10 Yo Tol = 11V =T L PP 4-29
4.2.11 /T 1 ST 4-30
4.2.12 DOCUMENT REPOSITOIY ....eeiieiiiieee ittt et e e e ettt e e e e e e e e s abb e e e e e e e e e e sannbaneeaaeeas 4-30

(> SOLDER .



May 2021 1547525

5.0

4.2.13 REIEASE Of DOCUMEBNTS. ... tiiiiiiitiee ettt ettt e e st et e e s bt e e e s bbe e e e sbbe e e e snnneees 4-30
4.2.14 PartiCipant FUNGING ..........eiiiiiiiae ettt et e et e e e e e e s e s b b e e e e e e e e e s e aannbeeeaaaeeas 4-30
4.3 [ =T=To | o= Lo QPP PP PRPPPPURPPRUPR 4-31
43.1 Informal Public Engagement Feedback ..o 4-31
43.2 Formal Public Comments FEedDACK..............ooi i 4-34
4.4 Planned FUture ENQAgEMENTS ..ottt e et e e e e e e st e e e e e e e e sannbeaeaeaeeas 4-37
4.5 (070 o Tod [T LT Lo} 1 1= J PSPPSR PPTI 4-38
ENVIRONMENT T AL B E CT S e e e e e e e 5-1
51 Environmental ASSESSMENt APPIOACKH ..ccoiiiiiiiiiiee e 5-1
511 SCOPE OF e ASSESSIMENT ...ttt e st e e st e e sbb b e e snaneees 5-2
51.2 VAU COMPONENES ...ttt e e s b e e s s b e e s aab b et e e aab b e e e s aabb e e e s ennbe e e e annees 5-3
513 ASSESSMENT BOUNUAITES .....eeeiiiiiieiiiiee ettt e st e e e e e s e e s s e e e e s sarn e e e s sneeee e e 5-15
5.13.1 Spatial BOUNGAIIES ... e e e e e e s bbb e e e e e e e s abnbees 5-15
5.1.3.2 BLIC=Taa] oo = Ul =0 10T o £ T = SRR 5-16
5.1.3.3 ASSESSMENT CASES ...ccereiieiiiriie ettt ee et e e e s st e e e s e e s re e e e s s e e e s s e e e s s r e e e e s nrneeesnnneeenae 5-17
514 Description of the ENVIFONMENT........oiuiiiiiiiii et 5-17
515 Project Interactions and MItIgAtioN ...........ooouueiiiiiiiie e 5-18
5.1.6 ReSidUal EffECES ANAIYSIS....cciiiiiiiiiiieiii et e e et e e e e e e nbbeeeeaae s 5-19
5.16.1 F Y o] o] o= 11 (o] o I OF - L] TP PP PP PUTPPPRPRR 5-19
5.1.7 Prediction Confidence and UNCEITAINTY ............uiiiiiiiiiiiiiiiiee e eee e 5-20
5.1.7.1 Reasonably Foreseeable Development Case ............cciiiiiiiiiiiiiieie et 5-21
5.1.8 Residual Effects Classification and Determination of Significance.............ccccvveeeiiiiiiiiiiiienenen. 5-22
5.1.8.1 Residual Effects ClasSifiCatiON...........cuiiiiiiiiiiiiie e 5-22
5.1.8.2 Determination of SIgNIfICANCE .........ciiiiiiciiiiie e a e e re e e e e e e e annes 5-23
5.1.9 MONItOriNG @aNd FOHOW-UD.......ooiiiiiiiiiiiie et 5-25
5.2 AtMOSPhEriC ENVIFONMENT ..ottt e et e e e e e e nbebr e e e e e e e e aanes 5-27
IV R | g @ U= 1 SO PT PR 5-27
5.2.1.1 SCOPE Of thE ASSESSIMENLE ....eeiiiieiii it s e e e e e e e s e e e e e e e s e aa e e e e e e e e s sanrnneees 5-27
5.2.1.2 Valued COMPONENTS ...oiiiiiiiiiiie ettt e e e ettt e e e e e e e s bbb bt e e e e e e s e s asbebeeetaeesesnnbnseeeaaaeaaannn 5-29

O SOLDER xii



May 2021 1547525
5.2.1.3 ASSESSMENT BOUNUAITES ..ottt snn e naneas 5-31
5214 Description of the ENVIFONMENT..........ooiiiiiiiii e 5-36
5.2.1.5 Project Interactions and Mitigation.............ueeeieeiiiiiiiiie e e e e e e e e e e e aanes 5-49
5.2.1.6 Residual EffECtS ANGIYSIS.........ueiiiiiiieie ittt e e e e e e e e sab b b e e e e e e e e aaaes 5-53
5.2.1.7 Prediction Confidence and UNCEIAINTY .........ocuiiiiiiiiiiiiiiie e 5-66
5.2.1.8 Residual Effects Classification and Determination of Significance............ccccccccoiiiiinnecnnnnns 5-68
5.2.1.9 MONItOrNG @Nd FOIOW-UD ...ttt e e e e e e bbb e e e e e e e e aanes 5-74
5.2.1.10 1070] o o3 1013 o] o - ST RP T PRR 5-76
52.2 GrEENNOUSE GASES ... ttiiiiiitiet ettt ettt ettt bt e s et e e skt e e s a b bt e e s aa ke e e e anb e e e s ann b e e e e anbe e e e ennnes 5-79
5221 SCOPE OF e ASSESSIMENT .....eiiiiiiiii ettt e e b e s e b e e e e eees 5-79
5.2.2.2 RV 2= 10 =T I @o g ] o] g =1 o £ S ESERR 5-80
5223 ASSESSMENT BOUNUAITES ...ttt ettt e e e e e s e e e s srreee e e 5-81
5224 Description of the ENVIFONMENT..........coiiiiiiiie e 5-83
5.2.2.5 Project Interactions and Mitigation.............ueeiieeiiiiiiiiie e e e e e e e e e e e aanes 5-84
5.2.2.6 Residual EffECtS ANGIYSIS.........ueiiiiiieiii ittt e et e e e e e e aabb e e e e e e e e aanes 5-87
5.2.2.7 Prediction Confidence and UNCEIMAINTY .........ocuiiiiiiiiiiiiiiie e 5-92
5.2.2.8 Residual Effects Classification and Determination of Significance............ccccccccoeviiieieennnnnns 5-93
5.2.2.9 MONItOrNG @Nd FOIOW-UP ...ttt e e e e e e e e e e e e e e ennes 5-95
5.2.2.10 1070 ] o o3 1013 o] o - PP 5-97
5.3 Geological and Hydrogeological ENVIFONMENT .......coiiiiiiiiiiiiieiiiiie e 5-99
5.3.1 LCT=To] (o]0 | PO PP PTRT PR 5-99
53.1.1 SCOPE OF thE ASSESSIMENL .....eiiiiiiiiiiti ettt e e e e e e e e e s bbb e e e e e e e e e s nneneees 5-99
5.3.1.2 Valued COMPONENES ......eeiiiiiiiie ettt ettt e e st e e e s bt e e sbbe e e e sbaeeeesnneeeas 5-100
5.3.1.3 ASSESSMENT BOUNUAITES ...ttt 5-101
5314 Description of the ENVIFONMENT.......ccooiiiiiiiiiiiiie ettt e e nebeee e e e 5-106
5.3.15 Project Interactions and MiItIgatiON..........c..ueiiiiiiiiiie e 5-139
5.3.1.6 MONItOriNG and FOHOW-UP.........cuiiiiiiie e s e e e e e e e e e e e s e eantraeeaeee s 5-151
5.3.1.7 1670] o o3 0110 o 1= TP PP PP PP PPPPPPPTPPR 5-151
5.3.2 [ 1Yo [foToT=To] (oo Y PP TP 5-153
5.3.2.1 SCOPE OF thE ASSESSIMENT ....ceiiiiiiiieiie ettt e e e e e e et e e e e e e s e bbb e e e e e e e e e e aaberees 5-153
5.3.2.2 RV 2= 110 =T I @o g ] o o] g 1T o £ SRS 5-154

O SOrRER xii



May 2021 1547525

5.3.2.3 ASSESSMENT BOUNGAITES ..ottt esnee e 5-155
53.2.4 Description of the ENVIFONMENT..........eiiiiiiii e 5-156
5.3.2.5 Project Interactions and Mitigation.............uuvreeieei i e e e e 5-189
5.3.2.6 Residual EffeCtS ANGIYSIS. ...ttt e e e e e s rabbeeeeeae s 5-199
5.3.2.7 Prediction Confidence and UNCEIMAINTY .........occuuiiiiiiiiiiiiiiec e 5-211
5.3.2.8 1Y/ T T o) g TaTo = U o o] o Y | o PR 5-211
5.3.29 1070] o [o3 011 To] o 1= S PP PP PPPPPRPPPPR 5-213
54 Surface Water ENVIFONMENT .......oiiiiiiiiiiiie et e s e e s n e e e 5-219
54.1 [ 1770 [ (0] (o | PP PTPRT 5-219
54.1.1 SCOPE Of the ASSESSIMENT ....eiiieiiiiitiiieie e e e e e s e e e e s e s e e e e e e sasenbaeereaeessannnnreees 5-219
54.1.2 Valued COMPONENTS ...ceeiiiiiiiiii ettt e e e e e bbbt e e e e e e e s abebe e e e e e e e s sannbeaneeeaaeaeaanes 5-220
54.1.3 ASSESSMENT BOUNUAITES ...cciviiiiiiieiie ettt e et e e ba e e e s naeeeas 5-221
54.1.4 Description of the ENVIFONMENT.........cooiiiiiiiieee et e e e e e s e e e e e s s nnnaraeeeeee s 5-226
54.15 Project Interactions and MitIQatioN.............ueiieiieiiiiieeie e 5-247
54.1.6 Residual EffECLS ANGIYSIS. ....ciiuiiiiiiiiiii e 5-253
5.4.1.7 Prediction Confidence and UNCEMAINTY .........cccoeiiiiiiiiiieeie e sssiree e e e e e e s snnrrane e e 5-257
5.4.1.8 MONItOriNG @nd FOIHOW-UP ... ettt e e e e e e eeeae s 5-258
54.1.9 (7o) o o3 1013 o] o - PP OTPPPRTRPR 5-259
54.2 Surface Water QUAIILY .......coiuueiieiiiiie ettt a e e e e e 5-263
5421 SCOPE OF the ASSESSIMENT .....eiiiiiiiiie ittt e et e e st e e s sebae e e s snbeeee e e 5-263
5.4.2.2 RV 2= 10 =T I @0 g ] o] 1T o £ RS RERRR 5-264
54.2.3 ASSESSMENT BOUNUAITES ....ctiiiiiiiiiee ettt 5-265
5424 Description of the ENVIFONMENT...........iiiiiii e 5-268
5.4.2.5 Project Interactions and Mitigation..........c..uvvieiieei i e e e a e 5-274
5.4.2.6 Residual EffeCtS ANGIYSIS. . ...ttt r e e et e e e e e e s eeaaae s 5-295
5.4.2.7 Prediction Confidence and UNCEIMAINTY .........oouuiiiiiiiiiiiiiee e 5-309
5.4.2.8 MONItOriNG and FOHOW-UP.........cuiiiiiiie e s e e e e e e e e e e e s e eantraeeaeee s 5-309
54.29 1670] o o3 0110 o 1= TP PP PP PP PPPPPPPTPPR 5-311
55 AQUALIC ENVIFONIMENT ...ttt e e ettt e e e e e e s e s nbb et e e e e e e e e e annnbeaeaeaeeas 5-315
551 SCOPE Of e ASSESSIMENT .....eiiiiiiiiie e e e et e e e s nbe e e e eeees 5-315
55.2 Valued COMPONENLES ...ttt e ettt e e e st b e e e s sabe e e e e sabae e e e snbeeeeesabneeeens 5-316

O SOrPER Xiv



May 2021 1547525
5.5.3 ASSESSMENT BOUNUAIIES .....eeiiiiiiieiiiiiee ettt ettt e e st e e snbn e e e sneneees 5-319
5.5.3.1 S0 T= L= U 2 100 o F= U4 = PSR 5-319
5.5.3.2 TemMPOral BOUNUAIES. ......ooiiiiiiiiie ettt e e e e e et e e e e e e e e snnbbaeeeaaeeaeaanes 5-323
5.5.3.3 ASSESSIMENT CASES ...ceiieeiiiiiiiie ittt e e e e e e e e e e s e e e e e e e e s e e e e e e e e e s nr e e e e e e aeaane 5-323
554 Description of the ENVIFONMENT........oiuiiiiiiiiiee e 5-324
554.1 IMELNOAS ...t e sttt s ab et e s ab e e s e b e e e en e e nnes 5-324
5.5.4.2 RESUILS ...tttk s e e bt R e s e Rt e e e nnee e 5-325
555 Project Interactions and MitigatioN............coouuiiiiiieieiie e 5-339
5.5.5.1 1Y =T g To T PP PR PPRR PRI 5-339
555.2 RESUILS ...ttt e oottt et e e e s s s b bbbt e e e e e e s e e abbbe et e e e e e e e e aannbeaeeaae s 5-340
5.5.6 MONItOrNG N FOHOW-UD...cciiiiiiiiiiieie et e e e e e e s e aabbeeeeaae s 5-359
5.5.7 1070] o o3 013 o] o - SO R PR PUPRTN 5-359
5.6 Terrestrial ENVIFONMENT.....oooi ittt ettt e e et et e e e s e e e e nbr e e e e nnbe e e e ennes 5-361
5.6.1 SCOPE Of e ASSESSIMENT ...ttt e e e st e e e e e e s abb e e e e e e e e e saneebeees 5-361
5.6.2 Valued COMPONENES .....iiiiiiiiiiie ettt e e sa bt e e e st bt e e s sabb e e e e saba e e e s snbeeeeesabaeeeeans 5-363
5.6.3 ASSESSMENT BOUNUAIIES .....eeiiiiiiiei ittt ettt ettt e e s bt e e snae e e e snnneeas 5-372
5.6.3.1 SPAtial BOUNUAIES ... .veiieiiieiee ettt sttt e et e e e st e e s snbe e e e s snbaeeeesnbeeeeeans 5-372
5.6.3.2 TemPOral BOUNUAIIES........ccciiiiieiee ettt e e e e s e e e e e e st e e e e e e s e ssnntaaneeeaeeaeanns 5-377
5.6.3.3 ASSESSMENT CASES ...oeeiiiiiiiiiiieiii et e e e e e e s e e e e e s s rer e e e n e 5-377
5.6.4 Description of the ENVIFONMENT..........oiiiiii e e e e 5-378
5.6.4.1 Vegetation COMMUNITIES ... ....uuiiiieeiieiie et e et e e e e e e e abee e e e e e e e e snnbsaeeeaaaeaaaanes 5-380
5.6.4.2 Y T = (0] Y =1 (o L PP 5-394
5.6.4.3 CANAAA WAIDIET ...t r e 5-401
5.6.4.4 Eastern WhIP-POOr-Will ...ttt e a e e e e e e 5-408
5.6.4.5 EQSIEIN WOOU-PEWEE ...ttt st sttt e s et e e e b e e e e enes 5-415
5.6.4.6 LeT0] (o (=T a TV g To T=To INVAYF Vg o] [T SRR 5-421
5.6.4.7 WOOM TRIUSK L.ttt e et snn e s 5-429
5.6.4.8 B S ettt e e ettt e e et e et e b e e e e e e een e e aaaaees 5-435
5.6.4.9 [ F= T aTo [T g Yo S T 1[PPI 5-445
5.6.4.10 EASIErN MIlKSNAKE. ......coiiiiiiie e e 5-460

(> SOLDER w



May 2021 1547525
5.6.4.11 YT g F= Lol A T S0 )£ =Y /RSP 5-465
5.6.5 Project Interactions and MitigatioN............oociiuiiiiiee e e e e s snnraareaee s 5-473
5.65.1 Y11 g To o £SO PP PPT TP 5-473
5.6.5.2 RESUILS ...ttt s bt e e s ab e e e b e e s e a e e e e nbe e e ares 5-475
5.6.6 Residual Effects ASSeSSMENt MEthOdS ..........ccoiiiiiiiiiiieie e 5-503
5.6.6.1 Residual EffECIS ANGIYSIS. ....cciuiiiiiiiiiie e 5-503
5.6.6.2 Prediction CONIAENCE..........oiiii e 5-503
5.6.6.3 Residual Effects ClasSifiCatiON...........cuiiiiiiiiiiiiie e 5-504
5.6.6.4 Determination Of SIGNIfICANCE ........iiueiiiiiiie e 5-505
5.6.7 Residual Effects ASSESSMENT RESUILS .........eeiiiiiiiiieii e 5-507
56.7.1 Vegetation COMMUNITIES ........uiiii ittt e e sbb e e e s bt e e e s anneeas 5-507
5.6.7.2 (0= 1gETo F= V=g o] 1= PP PT PP PPRP 5-518
5.6.7.3 Eastern WhIp-POOr-Will.........oo i a e e eeeeae s 5-526
5.6.7.4 EQSIEIN WOOU-PEWEE ...ttt st et a e e e snb e e e enes 5-535
5.6.7.5 7o)l (=T BT T T T=To INVAY = Vg o] L= SRR 5-544
5.6.7.6 WOOM TRIUSK L.ttt e e b e snn e e e s e s 5-552
5.6.7.7 = TP P UPPUPPPTTR PSPPI 5-560
5.6.7.8 [ F= T aTo [T g Yo S T 1[PPI 5-573
5.6.7.9 EASIErN MIlKSNAKE. ......coiiiiiii e e 5-587
5.6.7.10 MONAICH BULEITIY ... e s 5-592
5.6.7.11 Reasonably Foreseeable Developments CaSe .......ccvveviieeiiiiiiiiiieiie et e e siraee e 5-601
5.6.8 MONItOriNG and FOHOW-UD.......cooiiiiiiiiiiie e 5-604
5.6.9 1670] 1 [o3 013 o] o - ST PP PO TP PP PUPPTN 5-607
5.7 Ambient Radioactivity and Ecological Health............cuueiiiiiiiii e 5-613
57.1 SCOPE Of the ASSESSIMENT .....eiiiiiitiie et e e et e e e s b e e e e eees 5-613
5.7.2 Valued COMPONENES ...ttt e ettt e e e st e e e e e rabe e e e e sabe e e e e aabeeeeesanneeeea 5-615
57.3 ASSESSMENT BOUNUAIIES .....eeiiiiiiieiitiiee ettt e e bt e snrne s 5-621
5.73.1 Spatial BOUNGAIIES ...ttt e e e e e e e e st bt e e e e e e e e e anbebeees 5-621
5.7.3.2 TeMPOral BOUNGAIIES. ......coiiiiiiiiiiiiie ettt ettt et e e e e e s nneeeas 5-625
5.7.3.3 ASSESSMENT CASES ...coiiiiiiiiiiiiiiii it e s 5-625

(> SOLDER i



May 2021 1547525
5.7.4 Description of the ENVIFONMENT........oiuiiiiiiie e 5-627
5.74.1 Background Sources of Radiation and RadioacCtiVity............ccccvveireeeeiiisciiiiieec e, 5-627
57.4.2 Radioactive Releases from Chalk River Laboratories ..........cooccvveiniereiniiene e 5-630
5.7.4.3 Environmental Monitoring PrOgram ...........ueii i 5-636
5.7.4.4 Radioactivity in the Atmospheric ENVIFONMENT ............coviieeiiiiiiiiieece e e reee e 5-644
5.74.5 Radioactivity in SUMACE WALEK ........coooiiiiiiiieiie et e e s 5-650
5.7.4.6 Radioactivity iN GIrOUNGWALET ..........uueiiiiiiiiee ettt sebe e e 5-655
5.7.4.7 Radioactivity in Soil and Vegetation .............ceiieeiiiiiiiiieece e 5-663
5.7.4.8 Radioactivity in AQUAtIC SEAIMENT ........ouiiiiieeie e 5-666
5.7.4.9 RAIOACTIVILY IN FISN ...eeiiiiiiii e s 5-669
5.7.4.10 Radioactivity in Terrestrial FOOASIUTTS..........ooviieiiiiic e 5-677
5.7.5 Project Interactions and MitigatioN...........ooouuiiiiiiiieiie e 5-687
5.75.1 1Y =T g To T P TR PR PPRR PRI 5-687
5.75.2 RESUILS ...ttt oottt e e e oo s e s b bbb bt e et e e e e e e b b be et e e e e e e e e annnbeaeaaae s 5-688
5.7.6 ReSidUal EffECES ANAIYSIS....coi ittt e e e e e e e e s e e e e e e as 5-693
5.76.1 RadiOl0giCal DOSE ASSESSIMENT ....ceiiiiiiiiiiiiiiee ettt e e e e e s st e e e e e e s s sbbbe e e e e e e e e s e annnbeeeaaaeeas 5-693
5.7.6.2 Non-Radiological EXPOSUIe ASSESSIMENL.......ccuuuiiiiiiiieiiiiieeieiiee e siree et e s sebee e s e s 5-709
5.7.6.3 APPlICAtION CASE RESUILS ... ..uiiiiiiie i e e e e e e e s s ar e e e e e e e e anes 5-713
5.7.7 Prediction Confidence and UNCEMAINTY .........cooiiiiiiiiiiiiie e 5-717
5.7.8 Residual Effects Classification and Determination of Significance.............cccccvviiereiniienennene 5-723
5.7.9 Y [e] al1Ce] gTaTo = Ta o o] (o) YU | o PRI 5-724
5.7.10 1070 o o3 1011 o] o - SO PTPRT 5-725
5.8 HUMAN HEAITN ..ottt et e e s b e e s nnee s 5-727
5.8.1 SCOPE Of e ASSESSIMENT .....eeiiiiiiii ittt e e e e e e e e e e s ebb e e e e e e e e e s annebeees 5-727
5.8.2 Valued COMPONENES ...ttt et e e et e e e st et e e e sabe e e e e sabeeeessnbeeeeesnbneeeens 5-729
5.8.3 ASSESSMENT BOUNUAIIES .....ciiiiiiiieiitiie ettt et e e bb e e s nan e e e snnnee s 5-730
5.83.1 SpPAtial BOUNUAIES .......eeiieiiiiiee ettt ettt e ettt e e st e e e snbe e e e s snbaeeeesnbeeeeens 5-730
5.8.3.2 IC=Taa] o1 = U = o 10T o b= T = USSR 5-733
5.8.3.3 ASSESSMENT CASES ...oeiiiiiiiiiiieiii i e e e e e s s e e e e e s s e e n e e s 5-733
5.8.4 Description of the EXisting ENVIFONMENT ...........oiiiiiiiiiii e 5-735

O GOLDER Xvii



May 2021 1547525
5.8.4.1 Background Sources of Radiation and RadioaCtiVity............ccccvveieieeciiiiiiiiiece e, 5-735
5.8.4.2 Radiation Dose from CRL OPEIatiONS ........ccciiuuiiiiiiiiiiieiiiie ettt 5-737
5.8.5 Project Interactions and MitIgatioN ...........coouerieiiiiiieie e 5-737
5.8.5.1 IMELNOAS ...t e sttt s ab et e s ab e e s e b e e e en e e nnes 5-737
5.8.5.2 RESUILS ...ttt s e e bR s R 5-738
5.8.6 Residual EffeCtS ANAIYSIS.......ciiiiiiiiiiiiie et s 5-742
5.8.6.1 RadiologiCal DOSE ASSESSMENT ...ueiiieeiiiiiiiiiieeie e e s e st e e e e e e s s st ee e e e e e e s s sanrraeeeeeeesasnanraaneeeees 5-742
5.8.6.2 Non-radiological EXPOSUIE ASSESSMENT .......cuiiiiiiiiiiiiiiieie et e et e e e e e eeeeae s 5-759
5.8.7 Prediction Confidence and UNCEIAINTY ............ooiiiiiiiiiiiiie e 5-766
5.8.8 Residual Effects Classification and Determination of Significance..........cccccccvviiiiiniiinenne 5-769
5.8.9 MONItOriNg and FOHOW-UD.......ccoiiiiiiiiiie e 5-770
5.8.10 1070] 003 011 o] o - TP PP PP PRSP 5-771
59 Land @nd RESOUICE USE ... .uuiiiiiiiiiie ittt ettt ettt sttt e e st e e e sbbae e e snnnee s 5-773
59.1 SCOPE OF e ASSESSIMENT .....eeiieiitiie et e e e e e e e e e e 5-773
5.9.2 Valued COMPONENLES .....uiiiiiieiiieiie ettt e e e e e e s bbb e e e e e e e e e s s aabbbe e e e e e e e e s asnnsbeaeeaaeens 5-775
5.9.3 ASSESSMENT BOUNUAIIES ....eeiiiiiiiiee ittt sttt e et e e st e e s bae e e snbeeaesneneeas 5-777
5.9.3.1 Sy o T= = Ul 2100 oo F= 1 =PSRRI 5-777
5.9.3.2 TemMPOral BOUNUAIES. ..ottt e e e e et e e e e e e e e e sanbbaeeeaaaeeeaanes 5-781
5.9.3.3 ASSESSMENT CASES ...eeiiiiiiiiiitie it e et e e e e et e e e e e s e et e e e e e s b r et e e e e e s b nr e e e e e e a e e 5-781
59.4 Description of the ENVIFONMENT........oiuiiiiiiiiee et 5-782
594.1 Land and Resource Tenures and Outdoor Recreation and TOUFSM .........ccooevveeeeniienennnnne 5-782
5.9.4.2 ArchaeologiCal ENVIFONMENT .........coiiiiieiiie et e e e e st e e e e e e e st ae e e e e e e e e annns 5-793
595 Project Interactions and MitIgatioN ...........ooiuueiiiiiiiie e 5-803
5.9.5.1 Y =] g oo T OO PP R URPPPRRUPPPPIN 5-803
5.9.5.2 RESUILS ...ttt e et e e e s e s bbbt e e e e e e s e e bbb e et e e e e e e e e annnbraeaaaeeas 5-804
5.9.6 Y [e] a1 Ce] gTaTo J= oo o] (o) YN | o PP 5-809
5.9.7 1070 o o3 013 o] o - S PSPPI 5-810
5.10 SOCI0-€CONOMIC ENVIFONMENT ....oiiiiiiiiiiiiiii ettt e e e e s sabeee e 5-813
5.10.1 SCOPE Of e ASSESSIMENT .....eeiiiiiiii ittt e e e e e e e e e s nbb e e e e e e e e e aanbebeees 5-813
5.10.2 V2= 1 (VL= I @o ] 0] oo =T o1 £ S 5-815

O SOrRER xvii



May 2021 1547525
5.10.3 ASSESSMENT BOUNUAIIES .....eeiiiiiiieiiiiiee ettt ettt e e st e e snbn e e e sneneees 5-817
5.10.3.1 S0 T= L= U 2 100 o F= U4 = PSR 5-817
5.10.3.2 TemMPOral BOUNUAIES. ......ooiiiiiiiiie ettt e e e e e et e e e e e e e e snnbbaeeeaaeeaeaanes 5-821
5.10.3.3 ASSESSIMENT CASES ...ceiieeiiiiiiiie ittt e e e e e e e e e e s e e e e e e e e s e e e e e e e e e s nr e e e e e e aeaane 5-821
5.10.4 Description of the EXiSting ENVIFONMENT ..........ooiiiiiiiiiiie e 5-822
5.104.1 IMELNOAS ...t e sttt s ab et e s ab e e s e b e e e en e e nnes 5-822
5.10.4.2 Results of Socio-community CharaCteriStiCS ........occuviriieieeiiiciie e 5-823
5.10.5 Project Interactions and MitigatioN............coouuiiiiiieieiie e 5-840
5.10.5.1 1Y =T g To T PP PR PPRR PRI 5-840
5.10.5.2 RESUILS ...ttt e oottt et e e e s s s b bbbt e e e e e e s e e abbbe et e e e e e e e e aannbeaeeaae s 5-841
5.10.6 ReSidUal EffECES ANAIYSIS....ccii ittt e e e e e e e e s e e e e ae s 5-850
5.10.6.1 Y11 g To o £SO PP 5-850
5.10.6.2 APPIICAtION CASE RESUITS ........eeiiiiiiiiei it e e s 5-850
5.10.6.3 Reasonably Foreseeable Development Case RESUIS ..........cccuvvvvveie e iicciiiiiee e, 5-852
5.10.7 Prediction Confidence and UNCEMAINTY .........oooiiiiiiiiiiie e 5-855
5.10.8 Residual Effects Classification and Determination of Significance.............cccccevviiveiniiinennnne 5-855
5.10.8.1 Residual Effects ClasSifiCatioN ............oiiiiiiiiiii e 5-856
5.10.8.2 Determination of SIgNIfICANCE ........coieiiiiiiee e e 5-858
5.10.9 MONItOriNG and FOHOW-UD.......coiiiiiiiiiiii e s e 5-862
B5.10.10  CONCIUSIONS. .....eiieiitiieee ittt ettt et e ettt e e sabe e e e sa b et e e e sab et e e e sabe e e e e aabe e e e e sabeeeeesabeeeeens 5-863

6.0 INDIGENOUS INTERESTS. ... oiiiiiiiittittietettieteteteteteteaeaaaeeeaeeseeeeeebeeeseaebebebebebabebebsbsbebsbsts b s bs s bsssbs s bsbsbsbsbsbnbnnes 6-1
6.1 1] A oo LU Yo 1T ] o RS PP 6-1
6.2 INAIgENOUS ENQGAGEMENT ....eiiiiiiiiie ittt e e s e b e e s et et e s an e e e s enbe e e e annes 6-3
6.2.1 (O] 0] (=T 1YL TP U UPTR PP 6-3
6.2.2 Identified Indigenous Communities and OrganiZations ...........ccceevriereeiniiee e 6-5
6.2.3 ENQagement MENOGS ...........oii ettt e e e e e e 6-7
6.2.4 ENQAGEMENT....coiiiiiii 6-9
6.2.4.1 a1 o 18 lel 1 (o] o IHRR TP PP PUPPPPPPPRPPPPPRP 6-9
6.2.4.2 Algonquins of ONLArio (ADO) .......iueiieiiiiiee ettt e et e e st e e s sbe e e e s sbeeeesanbeeeeeans 6-19
6.2.4.3 Algonquins of Pikwakanagan First Nation (AOPFN) .........ccciiiiiireeii et e e 6-32

(> SOLDER i



May 2021 1547525

6.2.4.4 Métis Nation of ONtario (MNO) .......ccoiiiiiiiiieiee e s e e e e e e e e e s s e e e e e e e e e e aanes 6-47
6.2.4.5 Algonquin Anishinabeg Nation Tribal Council (AANTC) .....oociiiiiiiiieee e 6-55
6.2.4.6 Kitigan Zibi Anishinabeg First NatiON...........coiiiiiiiiiiiieeie e e e 6-63
6.2.4.7 KeDAOWEK FIrSt INATION .......eeiiiiiiiieiiiieie ettt e e e 6-69
6.2.4.8 Williams Treaties First Nations (WTEN) ..oooiiiiiiiiee ettt 6-73
6.2.4.9 Anishinabek Nation ENQAgEMENT ..........uuiiiiiieiiiiiiieiee e e s e e e e s s e e e e e e s e snnraan e e e e e e s e sanns 6-107
6.2.4.10 Algonquin Nation Secretariat ENQagement.............cooiiiiiiiiiiiiiiee i 6-111
6.2.4.11 Mohawks of Bay of QUINte (MBQ) ......ccoiuuiiiiiiiiiie ittt 6-114
6.2.5 Continued ENgagement ACHVILIES ..........uiii ittt 6-118
6.2.6 1070] 0 o3 011 o] o HE PO PP PP PP PPN 6-119
6.3 ValUed COMPONENTS ..oeiiiiiiiiie ittt e e sttt e e e s be e e e e sab et e e e sabe e e e s sabaeeessabeeeesanbneeeens 6-120
6.3.1 L] 1 T To £ PRSP 6-120
6.3.1.1 INAIGENOUS ENQGAGEIMENT ..ottt s e e s e e e e e e e enes 6-120
6.3.1.2 Selection of Valued Components by Canadian Nuclear Laboratories ............cccccceeeevinvnnenn. 6-122
6.3.2 RESUIES .ttt sttt e bt e s et e e e b e e et b e e e e e e nnes 6-122
6.4 Traditional Land and RESOUICE USE.......uuiiiiiiiiieiiiiie ettt 6-128
6.4.1 SCOPE Of e ASSESSIMENT .....eeiiiiiiiiiiieti ettt e e e e e e e e e e s abb e e e e e e e e e aanbebees 6-128
6.4.2 Valued COMPONENLES ......eiiiieiiieie ettt e e sttt e e e st et e e s sabe e e e e snbeeeeesnbeeeeesnbaeeeens 6-130
6.4.3 ASSESSMENT BOUNUAIIES .....eeiiiiiiiiiitiiee ettt ettt e e s bt e e snbn e e e snnne s 6-132
6.4.3.1 SpPAtial BOUNUAIES .......eeiieiiiiiee ettt e et e e e st e e s snbe e e e s anbaeeeesnbeeeee e 6-132
6.4.3.2 TemMPOral BOUNUAIIES........ccciiiiieiee et e e e e e s e e e e e e st re e e e e e e e e sannbeaneeeaeeaeannns 6-135
6.4.3.3 ASSESSMENT CASES ..oeiiiiiiiiiiiieiii et r e e e e e s r e e e s s een e e s e 6-135
6.4.4 Description of the ENVIFONMENT..........oiiiiiii et e e 6-136
6.4.4.1 Traditional Land and Resource Use by Indigenous Peoples............cccoueeeiiiiiiiiiiiciennnns 6-136
6.4.5 Project Interactions and MitIgAtION ..........oiiiiiiiiiiii e e 6-150
6.45.1 Y11 g To o £ TP P PR POTPPRT 6-150
6.4.5.2 RESUILS ... ettt e sttt e e b e e et e e s e nb e e e e b e e nnes 6-151
6.4.6 MONItOriNg and FOHOW-UD.......cooiiiiiiiiiiii e 6-160
6.4.7 1670] o o3 011 o] o - SO PP PP PP PUPPPN 6-161
6.5 Indigenous Health and INdigenouS RECEPIOT.......cciii i e e 6-162

O GOLDER XX



May 2021 1547525

7.0

8.0

6.6 Canadian Nuclear Laboratories’ Long-term Relationship with Indigenous Peoples........... 6-163
ACCIDENTS AND MALFUNGCTIONS ... tttttttututututttetutatatatatetataretasarereeeseserebebessssssbesessssssssssssssssssssssssssssssnes 7-1
7.1 REGUIALOTY CONTEXT ettt ettt e e oot e et e e e s e s bbb et e e e e e e e e sanbb e e e e e aeeeaasnnnbnneaaaeaas 7-1
7.2 GENETAI APPIOBCH .ottt e et e e s s bt e e e ab et e e e abb e e e e aba e e e e e 7-2
7.2.1 Hazard Identification and Hazard ANAIYSIS ...........cooiiiiiiiiiiiie e 7-2
7.2.2 Screening of Hazards and EVENLS .........oooii ittt e e 7-5
7.2.3 Assessment of Key Accidents and MalfunCtions ... 7-8
7.23.1 Identification of Valued COMPONENLS .........uuuiiiiiiiiiiiieiie e e et r e e e e s e e e e s e snnrare e e e e e e e e anes 7-8
7.3 Radiological Accidents and MalfUNCLiONS ........c.eiiiiiiiiiiiii e 7-8
731 Radiological Dose Acceptance Criteria for ACCIENES. ........uuviiiiiiiee e 7-8
7.3.2 1070] 0151118 [ox 1 o] o O EPTPPT RPN 7-9
7.3.2.1 Assessment of Construction Radiological Accidents and Malfunctions ..............ccccceeee i, 7-9
7.3.3 OPEratioNS ANA ClOSUIE .......uiiiiiie ettt e et e e e e e e e bbb e e e e e e e e aaabe b e e e e e e e e e annbeeeeaaeeas 7-9
7.33.1 Assessment of Key Potential Hazards and Accidents during the Operations...............cccuuveee. 7-9
7.3.4 Risk Matrix of Radiological Accidents and MalfunCtions.............occuuviiiiiiiiiiii e 7-12
7.4 Conventional (Non-radiological) Accidents and Malfunctions .........ccccccoveiiiiiiiiniiee e, 7-13
7.4.1 1070] 41511 10T (o] o H PSP PP PPPRPON 7-13
7411 Assessment of Potential Conventional Accidents and Malfunctions during Construction......7-15
7.4.2 OPErations AN CIOSUIE ........uueiiiiiiii ettt e s e e s et e s an e e e e e nb e e e e eeees 7-19
7.4.3 Assessment of Potential Conventional Accidents and Malfunctions during Operations and

103 (011U PO PPPPPPRPN 7-19
7.4.4 Risk Matrix of Conventional Accidents and MalfuncCtions .............cccovvvieiiiiiieic i 7-21
7.4.5 Mitigation for Conventional Non-radiological Hazards.............ccccueeiiiiiiiiiiiieici e 7-21
7.5 EMErgency Prepar@aieSs ... ..o ettt ettt e et e st e e e b e e e e e nreeeeea 7-22
SUMMARY OF CUMULATIVE EFFECTS ... 8-1
8.1 INtroduction and APPrOaCH .........eiii e e 8-1
8.2 Reasonably Foreseeable DevelOPMENTS ... 8-2
8.2.1 Ten-year Integrated Plan for Chalk River Laboratories ... 8-3
8.2.1.1 SMall MOAUIAr REACION ...ttt e s e e 8-3

O SOrPER Xxi



May 2021 1547525

8.2.2 Nuclear Power Demonstration ClOSUIe PTOJECE .........c.uueeiiuiieeiiiiiee ittt 8-7
8.2.3 GAITISON PEIAWAINA. .......eeeeiiitiiee ettt ettt sttt ettt e e st e e sbe et e e sb et e e st e e e e e sbb et e e s sbe e e e snnneeesnnneees 8-7
8.3 Summary of CUMUIAtIVE EffECES ..o 8-7
8.3.1 AtMOSPNETIC ENVIFONMIENT ...ttt ettt et e e e e e e b e e s e nnbe e e s eneees 8-7
8.3.1.1 T 10 - 1) 2R 8-8
8.3.1.2 GIEENNOUSE GAS....ceiiiutiiiiiiitiie ettt ettt st s e e st e s e b e e e s s s e e s en e e e e ennes 8-9
8.3.2 Geology and HYArOQEOIOY .......cceiiiuuiiiiiiieae ittt ettt e ettt e e e e e et e e e e e e s e snnbeaeeaae s 8-9
8.3.3 Surface Water ENVIFONMENT.......oouuiiiiiiiiii ittt e e s 8-10
8.3.4 AQUALIC ENVIFONIMENT ..ottt ettt e et e e e st b e e e s sabe e e e s aabreeessnbeeeee e 8-12
8.35 Terrestrial ENVIFONMENT. ......coiiiiii ittt e s e e e s e e s anre e e e 8-13
8.35.1 B .. 8-14
8.3.5.2 BIaNING’s TUIIE ... e bbb e e s s s 8-15
8.3.6 Ambient Radioactivity and Ecological Health .............cccoouiiiiiiiiiiiiii e 8-15
8.3.7 HUMAN HEAITN ... s 8-16
8.3.8 Land ANd RESOUICE USE .......oiiiiiiiiii ittt sttt ettt e e s bt e e e s bbe e e e asbeeeesanneees 8-17
8.3.9 S TeTol [0 =T oTo] g o] 1 1ol TP PPPPPPRPN 8-17
8.39.1 Labour Market and ECONOMIC DEVEIOPMENT.......ccoiiuiiiiiiiiiiie e 8-18
8.3.9.2 Service and INFrASIIUCTUIE........ooiuiieiiie e 8-18
8.3.9.3 Housing and ACCOMMOALIONS .......coiiiiiiiiiiiiie ettt ettt e e e e e e snbe e e ae e e e e aanes 8-19
8.3.10 INAIGENOUS INTEIESTES .....eeeiiieie ittt e e e e ettt e e e e e e s abb e et ea e e e e annbbaneeeaeeaeaanns 8-20
8.3.10.1 Traditional Land and RESOUICE USE .........ccoiiiiiiiiiiiieiiiieee ettt 8-20
8.3.10.2 Yo Tod [ BT o] g o011 ol PO PRT 8-20
8.3.11 uncertainty in the ASSESSIMENT ......ccoiuiiiii ittt e e bbb e e e annee s 8-21
9.0 SUMMARY OF SIGNIFICANCE OF RESIDUAL EFFECTS ... 9-1
10.0 EFFECTS OF THE ENVIRONMENT ON THE PROJECT ...ociiiiiiiiieeeeeeeeeeeeeeeeeeee e 10-1
10.1  EXtreme WeatNer EVENTS ... ittt e e 10-1
10.11 Temperature FIUCTUALIONS ..........coii ettt e e e e e et e e e e e e s nnneeees 10-1
10.1.2 Extreme Rainfall Events, Snowmelts and Flooding..........ccccceeeiiieiiiiiiiie e 10-2
10.1.3 HEAVY SNOWTAIL ..ottt et et e e sebe e e s annee s 10-4

O SOrPER xxii



May 2021 1547525

10.1.4 [ 1T | YAV T o SRR 10-5
O o] €] R 1 4= OO OP PP PPPPPO 10-6
10.3  SEISMIC EVENTS ..o e e s e s e 10-7
O N O [ o (= O g = T = OO 10-8
10.4.1 Global Climate Change TIENUS........cooiiieiie ittt nbe e e e 10-8
10.4.2 Current and Future Climate Change TreNdS ..........coooiiiiiiiiiiiieae e 10-9
104.2.1 CUITent ClIMALE TTENUS. .......veie ettt e e e e s e e 10-9
10.4.2.2 Future Climate CONAItIONS .........eiiiiiiiiii e 10-10
10.4.3 Climate Change Effects on the NSDF Project..........coccoviiiiiiiiiiiiiieeeiee e 10-11
OSSR €1 F= ol T 4 o] [P OPPTEPPPPR PR PPPRP 10-12
10.6 Summary of NSDF Project Design Features and Mitigation..........cccoccvveiviiiiiiiiee i 10-13
11.0 SUMMARY OF MONITORING AND FOLLOW-UP PROGRAMS ...t 11-1
11,1 Data ManAQEMENT ... e e e e e e e e e e e e e e a e 11-2
11.2  Adaptive ManAGEMENT ... ..iiiiiiiiii ettt ettt e e s st e e s st e e s et e e e s anbb e e e e antbeeeeannres 11-2
11.3  Engagement and COMMUNICALION ....ciiiiiiiiiiiiiii ettt ettt e e e 11-3
12.0 CONCLUSIONS ... 12-1
13.0 REFERENCGCES ... ..ottt ettt et ettt et ettt et ettt e e et et e e et et et et et e eeaeeeaeaeeaaeees 13-1
13.1  SecCtion 1.0 — INTFOTUCTION ..eeiiieiiiieiiieie ettt e e e e e 13-1
13.2  Section 2.0 — Purpose of the Project and Project Alternatives ..........cccccceeeeiiiiiiieeene e, 13-5
13.3  Section 3.0 — Project DESCIIPLION .....uiiiiiiiiieiieie et s e e e 13-8
13.4 Section 4.0 — Public and Stakeholder Engagement ACHIVItIES ........coccviiiiiii i 13-11
13.5 Section 5.0 — Environmental ASSESSIMENT.......ccoiiiiiiiiiiiie e 13-12
1351 Section 5.1 — Environmental Assessment APProach...........ccceeiveeeiiiiiei e 13-12
13.5.2 Section 5.2 — AtmOSPheric ENVIFONMENT..........cooiiiiiiiiii e 13-13
13.5.3 Section 5.3 — Geological and Hydrogeological Environment................ceeeieiiiiiiiiieneeees i, 13-17
13.5.4 Section 5.4 — Surface Water ENVIFONMENT.........occuiiiiiiiiii e 13-22
13.55 Section 5.5 — AQUALIC ENVIFONMENT.........oiiiiiiiiiiiiie et 13-27
13.5.6 Section 5.6 — Terrestrial ENVIFONMENT ........cvviiiiiiiiiic e 13-31
13.5.7 Section 5.7 — Ambient Radioactivity and Ecological Health ............cccccccvei i, 13-50

O SOrRER xxii



May 2021 1547525

13.5.8 Section 5.8 — HUMaAN HEAIN ..........ooiiiii e 13-55
13.5.9 Section 5.9 — Land and RESOUICE USE .........ueiiiiiiiiieiiiie ettt 13-59
13.5.10 Section 5.10 — SOCI0-CONOMIC ENVIFONMENT ........ooiiiiiiiiiiiiie e 13-62
13.6  Section 6.0 — INAIgENOUS INTEIESTS ..eiiiiiiiii it 13-69
13.7 Section 7.0 — Malfunctions and ACCIAENTS .......cooiiiiiiiiiiie e 13-73
13.8 Section 8.0 — Summary of Cumulative EffeCtS ... 13-75
13.9 Section 9.0 — Summary of Significance of Residual Effects ........ccccocviiiiiiiiiiiic e 13-76
13.10 Section 10.0 — Effects of the Environment on the Project .........cccceeviiiiiiiiiic e 13-76
13.11 Section 11.0 — Summary of Monitoring and Follow-up Programs .........cccccoeviuiieeneeeenininnnn. 13-79
13.12 Section 12.0 - CONCIUSIONS .ttt ettt e e e e nab e e s e nbb e e e e e eees 13-80
14.0 GLOSSARY, ACRONYMS AND UNITS ... 14-1
I €1 (o 11 7- 1 U P PP PUPPT TP 14-1
I N o] (010 )] 11 TP PP UPPP TP 14-13
143 UNILS OF MEASUIE ...ttt ettt e e e bt e e e b bt e e e bt e e e e e nnb e e e e ennes 14-19

O SOrPER xxiv



May 2021 1547525
TABLES
Table 2.2.1-1: CNL Waste Classification and DiSposal Plan.............ccooiiiiiiirieeiiisieeeee e e e 2-1
Table 2.5-1: Alternative Means Evaluated for the Near Surface Disposal Facility Project ........................ 2-11
Table 2.5.1-1: Criteria For Evaluating AILEINatiVES..........ccoiuiiiiiiiiiee ettt 2-12
Table 2.5.2-1: Attributes of Selected Near Surface Facilities in Canada and USA for Long-Term

Management Of LOW-LeVel WaSTE.........ccooiiiiiiii e 2-18
Table 2.5.2-2: Evaluation of Alternatives - Facility TYPE ....cccuviiiiiie e 2-24
Table 2.5.3-1: Evaluation of Alternatives - Facility DESIGN .........cciiiiiiiiiiiiiiieeee e 2-31
Table 2.5.4-1: Evaluation of Alternatives — Facility LOCALION............ccuiiiiiiiieeiiiiee it 2-37
Table 2.5.5-1: Potential Sites for the Project Considered by CNL .........coociiiiiiiiieiiiie e 2-43
Table 2.5.5-2: Evaluation of Alternatives - Site SEIECHON .........ccooveeiiiriiiie s 2-53
Table 2.5.7-1: Evaluation of Alternatives - Effluent Discharge Options (Discharge to Surface Water

vs. Discharge to Ground and Discharge to Surface Water) ........cccccooovvvveeereee s iiciiieeeee e 2-66
Table 2.5.7-2: Evaluation of Alternatives - Effluent Discharge Options (Discharge to Perch Lake vs.

Discharge t0 OttAWa RIVET) .......oiiiiiiiiiee e 2-68
Table 2.5.8-1: Evaluation of Alternatives - DiISCharge TYPES .......oooiiiiiiiiiiiieeie et 2-73
Table 3.2.1-1: Estimates of Equipment Required for the NSDF Project Site Preparation and

CONSIIUCTION ACHVITIES ....eeiiiiiiiie ettt e st e e rb e e e e sabe e e e e sabeeeeeas 3-10
Table 3.2.2-1: Estimated Typical Equipment Required During the Operations Phase ..........cccccccceevviivnnen. 3-15
Table 3.3.1-1: Waste TYPES AN VOIUMIES .......cuiiiiiiiee ettt e e e e s e e e e e s e st e e e e e e e s e snnbaaeeeaeeas 3-24
Table 3.3.1-2: NSDF Reference Inventory and Licensed INVENTOY............couoiiiiiiiiiieee i 3-26
Table 3.3.1-3: NSDF Non-radiological Inventory at the Time of CIOSUIe ..........cccoeeiiiiiiiiiiie e 3-27
Table 3.3.3-1: Radionuclide Concentration Limits in NSDF WaSEE...........cccceiiiiiiiiiiieee e 3-29
Table 3.3.3-2: Dose Rate Limits and Means of Handling and Transferring ..........cccocceveeeev e, 3-29
Table 3.4.1-1: Estimated Material Requirements for the Engineered Containment Mound Base Liner ....... 3-53
Table 3.4.1-2: Estimated Material Requirements for the Engineered Containment Mound Final Cover

— PASE L et 3-53
Table 3.4.2-1: Average Annual Wastewater Volumes Generated Over the Life of the Engineered

CoNtAINMENT MOUNG ......oeiiiiiiiiee ettt e st e e e sebe e e e e snbeeeeesnbeeeeeaas 3-56
Table 3.4.2-2: Radionuclide Concentrations in Wastewater and Effluent Discharge Target.............cc........ 3-58
Table 3.4.2-3: Non-radionuclide Constituent Concentrations in Wastewater and Effluent Discharge

AT e ————————— 3-59
Table 3.4.6-1: Summary of Labour Force Requirements for the Near Surface Disposal Facility

Project During Construction and OPEration .............cooiiuuiiiiieiane e 3-77
Table 4.2.2-1: Webinars on the Near Surface Disposal Facility Project to Date............cccccceevviiieeiniiinenne 4-20



May 2021 1547525
Table 4.2.2-2: Public Information Session Dates and LOCALIONS...........civiiiiieeniieiiee e 4-21
Table 4.2.9-1: Newspaper Circulation NUMDEIS ........oiiiiiii i a e 4-28
Table 4.2.10-1:  Canadian Nuclear Laboratories Social Media Account Details...........ccccovvivieinniiie e 4-29
Table 4.2.14-1:  ThemeE COMPANISON .......uiiiiieirie et et e e s e e et s e e e sse e e s re e s re e e sare s e aneeessneesreeesnreeaneeenes 4-31
Table 4.3.1-1: Summary of Interest Raised During Public Engagement Activities that Influenced the

Scope of the Environmental ASSESSMENT ..........uuiiiiiiiiiiiiiiee e 4-32
Table 4.3.2-1: Incorporation of Public Key Issues into the Draft Environmental Impact Statement.............. 4-34
Table 5.1.2-1: Valued Components Selected for the Effects ASSESSMENT.........coocviviiiiiiiiiiiiieeiieee e 5-4
Table 5.2.1-1: Summary of Areas of Interest Raised During Engagement Activities that Influenced

the Scope of the Air Quality ASSESSMENL..........ciiciiiiiiie e e e e e e e e e anes 5-29
Table 5.2.1-2: Valued Components for Air Quality ASSESSMENT .........uuiiiiiiiiiiiiiiiieee e 5-29
Table 5.2.1-3: Assessment Endpoints and Measurement Indicators for the Air Quality Assessment.......... 5-30
Table 5.2.1-4: Provincial and Federal Regulatory Air Quality Criteria®.............cccooeevierieiieiiiiiee e 5-39
Table 5.2.1-5: Air Emission Totals for Industries within 25 km of the Local Study Area..........cccccoevvveeennnne. 5-41
Table 5.2.1-6: Location of Air MONItOrING STAtION ........cviiiiiiiiiiiir e e e e e e 5-42
Table 5.2.1-7: Background Air Quality Values (90th Percentile, Average for Annual Only) .............cccuvveee. 5-48
Table 5.2.1-8: Pathways Analysis for Air Quality Valued COMPONENt ........cceeiiiiiiiiiiiiieee e 5-51
Table 5.2.1-9: Summary of Average Emission Rates during the Construction Phase..........cccccccceeeeviinnnen. 5-57
Table 5.2.1-10: Summary of Maximum Emission Rates during the Construction Phase ..............ccccccvvveeen..n. 5-58
Table 5.2.1-11: Summary of Average Emission Rates during the Operation Phase.............ccccccceiiiiiiiiiennnn. 5-59
Table 5.2.1-12:  Summary of Maximum Emission Rates during the Operation Phase............ccccccceviiieennnn 5-60
Table 5.2.1-13:  Emission Sources and Contaminants not included in the Assessment..........c..cccceevvieeeennene 5-61
Table 5.2.1-14: goncentrations at the Local Study Area Boundary for the Base Case and Application .

5] PP 5-

Table 5.2.1-15:
Table 5.2.1-16:

Assessment Criteria for Classifying Predicted Residual Adverse Effects to Air Quality........ 5-69

Classification of Predicted Residual Adverse Effects on Air Quality for the Application

L= L] PSSO PR PP PPN 5-72
Table 5.2.1-17:  Environmental Monitoring and Follow up Programs for Air Quality ...........cccccevviiiiniieennne 5-75
Table 5.2.1-18: Summary of Predicted Residual Adverse Effects for Air Quality Valued Components.......... 5-77
Table 5.2.2-1: Summary of Areas of Interest Raised During Engagement Activities that Influenced

the Scope of the Greenhouse Gases ASSESSIMENT ........ccciiiiiiiiiieeee e iiceere e e e e s e e e e e anes 5-80
Table 5.2.2-2: Valued Components for the Greenhouse Gases ASSESSMENT .........cccveieieieeeiiiiiiiieieee e 5-80
Table 5.2.2-3: Assessment Endpoints and Measurement Indicators for the Greenhouse Gas

ASSESSIMENT ... 5-81
Table 5.2.2-4: Baseline Greenhouse Gas EMISSIONS.......c.uiiiiiiiiiiiiiie e 5-84

GOLDER i

~> MEMBER OF WSP



May 2021 1547525
Table 5.2.2-5: Pathways Analysis for Greenhouse Gas Emissions Valued Components .........cccccceeeevvnneee. 5-86
Table 5.2.2-6: Sources Categories included in the Greenhouse Gas ASSESSMENt ..........coovcvviieieeeeriiiinien. 5-88
Table 5.2.2-7: Summary of Annual Greenhouse Gas Emissions during the Construction Phase................ 5-89
Table 5.2.2-8: Summary of Annual Greenhouse Gas Emissions during the Operation Phase .................... 5-89
Table 5.2.2-9: GHG Emission Sources and Contaminants Not Included in the Assessment.............cc........ 5-90

Table 5.2.2-10:

Table 5.2.2-11:

Table 5.2.2-12:

Comparison of Greenhouse Gas Emissions from the NSDF Project to Ontario and
Canadian EMISSION TOLAIS. ......cciiiiiiiiiiiiiiiie ettt e e e e s e e e e e e e e s enneeeees 5-91

Assessment Criteria for Classifying Predicted Residual Adverse Effects to
GIEENNOUSE GASES ...vvvururerurererererstererererererererererererererer.rer.—...—.—.tsteterstersrsrersrererersrsrsrersrersrsrnres 5-94

Classification of Predicted Residual Adverse Effects on Greenhouse Gases for the

APPICALION CASE ..ciiiiiie ittt e s i e e s et e e st e e e e e e e nres 5-95
Table 5.2.2-13:  Monitoring and Follow up Programs for Greenhouse Gas EMISSIONS .........cccccceeevvvcvvveeeennnn, 5-96
Table 5.2.2-14: Summary of Predicted Residual Adverse Effects for Greenhouse Gas Emissions

AV 1T T=To I @do] o] o o] aT=] o] SO TP PTT PP 5-98
Table 5.3.1-1: Valued Components for Geology ASSESSIMENT .........uiiiiiiiiieiiiiiee ettt 5-100
Table 5.3.1-2: Measurement Indicators for the Geology ASSESSMENT .........cceiiiiiieiiiiiiee e 5-101
Table 5.3.1-3: Dominant Soil Orders in the Local StUdy Ar€a...........cocuviiiieiee i e e 5-135
Table 5.3.1-4: Pathways Analysis for Geology Valued COMPONENLS.........ccoeeiiiiiiiiiiieie e 5-141
Table 5.3.2-1: Summary of Areas of Interest Raised During Engagement Activities that Influenced

the Scope of the Hydrogeology ASSESSMENT ......ociuuiiiiiiie et 5-154
Table 5.3.2-2: Valued Components for the Hydrogeology ASSESSMEN ........c.eeveiiiiiieiiiiiiie e 5-155
Table 5.3.2-3: Assessment Endpoints and Measurement Indicators for the Hydrogeology

ASSESSIMENT ... 5-155
Table 5.3.2-4: Background Inorganic Water Quality Data for GWMP Wells East of the Ridge of the

1S I 10 0 YA Y (= PR PERRR 5-177
Table 5.3.2-5: Groundwater Monitoring Program Data for Well FR 3 (Bg/L), 2005 to 2016 ..........cc..ccen..e. 5-179
Table 5.3.2-6: Groundwater Monitoring Program Data for Well GD 42 (Bg/L) , 2011 to 2016 ................... 5-180
Table 5.3.2-7: Pathways Analysis for the Hydrogeology Valued COmMpOoNents .........cccceevvvveeeniiieeesiiieeenns 5-191
Table 5.3.2-8: Monitoring and Follow up Programs for Hydrogeology .........cceeioiiiiiieeeee i 5-212
Table 5.3.2-9: Summary of Predicted Residual Adverse Effects for Hydrogeology Valued

(701 0] 0o 1= 0 K= PPN 5-215
Table 5.4.1-1: Summary of Areas of Interest Raised During Engagement Activities that Influenced

the Scope of the Hydrology ASSESSMENT ......ccuciiiiiiiiiiiiiie e 5-220
Table 5.4.1-2: Valued Components for Hydrology ASSESSMENT........ccciiuiiiiiiiiiieiiiiee et 5-221
Table 5.4.1-3: Measurement Indicators for the Hydrology ASSESSMENT ........ccocviieiiiiieeiiiiiiee e 5-221

GOLDER XXvii

~> MEMBER OF WSP



May 2021 1547525
Table 5.4.1-4: Summary of Ottawa River Flows at the Des-Joachims Hydroelectric Dam and Water

Level Data at Pembroke (1950-2016) ........ccccuriiieieeeiiiiiiireeeee e e s esirree e e e e e s s ssrnrae e e e e e e s s nanneeees 5-227
Table 5.4.1-5: Perch Creek Sub-Basin Weir Elevations and Ar€as ..........cccceviiieeeiiiiiee i sieeee e 5-228
Table 5.4.1-6: Perch Lake Hydrology for Inlet Streams (Sub-Basin 1-5) and the Outlet Stream Based

on Annual Average Water Budget (1969-1980) .......cccoiuiiiiiiiiiieiiiiiee e 5-232
Table 5.4.1-7: Perch Creek Monthly Mean Flows (m3/sec), 2009 t0 2015..........ccceveveeereeeeeeeeeee e 5-237
Table 5.4.1-8: Hydrologic Model Results for Base Conditions in North Catchment.............ccccccceeiiiiiineee. 5-240
Table 5.4.1-9: Hydrologic Model Results for Base Conditions in South Catchment ............c.cccccceeeviiinneee. 5-240
Table 5.4.1-10:  Hydrologic Model Results for Base Conditions in West Catchment ............ccccccceeeevviivnneen, 5-240
Table 5.4.1-11:  Hydrologic Model Results for Base Conditions in East Catchment .............cccccceeeeeeviiinne, 5-240
Table 5.4.1-12:  Hydrologic Model Results for Base Conditions from the Entire Site............cccccceeeiiiiiiinneen. 5-243
Table 5.4.1-13:  Pathways Analysis for the Hydrology Valued Component.............ccceeveieiiiiiiiiiieneee e, 5-249
Table 5.4.1-14:  Hydrologic Model Results for Base Conditions and Phase 1 Operations from the

NS .. 5-255
Table 5.4.1-15:  Hydrologic Model Results for Controlled Post-development SWMP #1 .........cccccceeevviivnnen, 5-256
Table 5.4.1-16:  Hydrologic Model Results for Controlled Post-development SWMP #2 .........cccccceeevviinnneee. 5-256
Table 5.4.1-17:  Hydrologic Model Results for Controlled Post-development SWMP #3 .........cccccceiviiiinen. 5-256
Table 5.4.1-18:  Hydrologic Model Results for Post-Closure Conditions from the NSDF ...........ccccccoeviiinneee. 5-257
Table 5.4.1-19: Comparison of Peak Discharge Rates Pre development versus Post development for

LT N ST SO 5-257
Table 5.4.1-20:  Monitoring and Follow-up Programs for Hydrology..........cccceeviiiiiiiiiieiee e 5-258
Table 5.4.1-21: Summary of Predicted Residual Adverse Effects for Hydrology Valued Components........ 5-260
Table 5.4.2-1: Summary of Areas of Interest Raised During Engagement Activities that Influenced

the Scope of the Surface Water Quality ASSESSMENT .........ooiiuiiiiiiiieaiieie e 5-264
Table 5.4.2-2: Valued Components for the Surface Water Quality Assessment ...........cccccceveeiiiiiiiieeeennn. 5-265
Table 5.4.2-3: Measurement Indicators for the Surface Water Quality ASSeSSment .........cccevvcvveeeriiiieeenns 5-265
Table 5.4.2-4: Summary of Ottawa River Water Quality Monitoring Results from 2010 to 2018 at

CRL WaALET INTAKE ... ittt etttk e s et e et e s e e e nnneennee e 5-269
Table 5.4.2-5: Summary of Existing Baseline Water Quality in the Perch Creek and Perch Lake

Watershed and Risk Benchmark Values for Non radiological Parameters............ccccceeee... 5-272
Table 5.4.2-6: Summary of Existing Baseline Water Quality in the Perch Creek and Perch Lake

Watershed and No Effects Concentrations for Radiological Parameters .............ccccvveeeeee... 5-274
Table 5.4.2-7: Pathways Analysis for the Surface Water Quality Valued Components — Construction,

Operations, Closure and POSE CIOSUIE ........cooiiiiiiiiiiiee e e e e e e 5-277
Table 5.4.2-8: Water Quality Modeling Results for Cadmium ...........cccoiiiiiiiiiiin e 5-302
Table 5.4.2-9: Water Quality Modeling ReSUILS fOr SIIVET.........ccoi i 5-303

GOLDER xxviii

~> MEMBER OF WSP



May 2021

1547525

Table 5.4.2-10:
Table 5.4.2-11:
Table 5.4.2-12:
Table 5.4.2-13:
Table 5.4.2-14:
Table 5.4.2-15:
Table 5.4.2-16:
Table 5.4.2-17:

Table 5.5.1-1:

Table 5.5.2-1:
Table 5.5.2-2:

Table 5.5.4-1:

Table 5.5.5-1:
Table 5.6.1-1:

Table 5.6.2-1:
Table 5.6.2-2:

Table 5.6.4-1:
Table 5.6.4-2:

Table 5.6.4-3:
Table 5.6.4-4:
Table 5.6.4-5:
Table 5.6.4-6:
Table 5.6.4-7:
Table 5.6.4-8:
Table 5.6.4-9:
Table 5.6.4-10
Table 5.6.4-11:

Water Quality Modeling Results for Cobalt ..o 5-304
Water Quality Modeling Results for Strontium .............ooooiii e 5-305
Water Quality Modeling Results for Caesium 137 ..o 5-305
Water Quality Modeling Results for Chloride ... 5-306
Water Quality Modeling Results for Gross Beta............ccuiieiiiiiiiiiiiiieiiiiieeee e 5-307
Water Quality Modeling Results for SUIPhate ... 5-308
Monitoring and Follow up Programs for Surface Water Quality.........ccccccooevcvvvivreeeesiicinnnn, 5-310
Summary of Predicted Residual Adverse Effects for Surface Water Quality Valued

L0 1 0] e 1= o | PPN 5-313
Summary of Areas of Interest Raised During Engagement Activities that Influenced

the Scope of the Aquatic Biodiversity ASSESSMENT ........ccciiiiiiiiiiiiiie e 5-316
Valued Components for Aquatic Biodiversity ASSESSMENT ...........ccvvviiiiiiiiiiiiiee e 5-317

Assessment Endpoints and Measurement Indicators for the Aquatic Biodiversity
ASSESSIMENL ... 5-318

Distributions For Focal Species in Small Watercourses and Waterbodies at the CRL

S 1= PSR 5-330
Pathways Analysis for Aquatic Biodiversity Valued Component............cccooccvvvvereeeesiiivnnnn, 5-341
Summary of Issues Raised during Engagement Activities that Influenced the Scope of

the Terrestrial BiodIVErsity ASSESSMENT ......uuiiiiiiii it e ee e e cecerre e e e s a e e e s e nanraaereee e 5-362
Valued Components Selected for the Terrestrial Biodiversity Assessment ..........ccccceeeenee 5-365
Assessment Endpoints and Measurement Indicators for the Terrestrial Biodiversity
ASSESSIMENT ... eeeieee ettt e e e e e e e e e e e e e e e e a e ae s 5-371
Availability of Vegetation Communities under Existing Conditions...........c.ccccveveviiverennnnens. 5-383
Structural Stages of Forested Vegetation Communities in the Regional and Local

Study Areas by Forest Type (BASE CaSE........cccuvviiiieeeeiiiiiiiieie e e e s sstree e e e e e s snntareeaea e e e e anns 5-392
Habitat Availability for Migratory BirdS (BASE CaASE).....cccueeiiiiuuiiiiiiieaaiiiiiiiiiee e e e e 5-394
Breeding Habitat Availability for Canada Warbler in the Base Case.........ccccccveevvivivvieennnnnn. 5-402
Breeding Habitat Availability for Eastern Whip poor will in the Base Case .............ccceeenneee. 5-409
Breeding Habitat Availability for Eastern Wood-pewee in the Base Case ...........ccccvvveeenenn. 5-415
Breeding Habitat Availability for Golden winged Warbler in the Base Case .............ccccoe..... 5-422
Breeding Habitat Availability for Wood Thrush in the Base Case..........cccccvevviiereiniiireene 5-430
Maternity Roosting Habitat Availability for Bats in the Base Case ..........cccccvvieieiniiinenne 5-436

Critical Habitat and Potential Habitat Availability for Blanding’s Turtle in the Base Case ....5-446
Survey Effort for Blanding’s Turtles in the Local and Regional Study Areas, 2009 to

GOLDER
~> MEMBER OF WSP

XXiX



May 2021 1547525
Table 5.6.4-12: Summer Habitat Availability for Monarch Butterfly in the Base Case..........cccccceeeeeeiiicinnnen, 5-466
Table 5.6.5-1: Pathways Analysis for the Terrestrial Biodiversity Valued Components..............occcuvveeeeennn. 5-477
Table 5.6.5-2: Interaction between Primary Pathways and Terrestrial Biodiversity Valued

1070] 100 o] 01T o | 53U TP P P PP PR PPPPPPPPPPPR 5-501
Table 5.6.6-1: Definitions of Effects Categories Used to Classify Predicted Residual Effects

Terrestrial Biodiversity Valued COMPONENES ..........ccuvviiriie e e e e nraee e 5-504
Table 5.6.7-1: Changes to Availability of Vegetation Communities in the Application Case....................... 5-508
Table 5.6.7-2: Changes to Ecosystem Condition (as measured by Mature Forest Cover) in the

F Y o] o] o= 1 Te] ol OF- 1< - PP TT TP 5-513
Table 5.6.7-3:  Classification of Residual Effects on Vegetation Community Indicators in the

APPICALION CASE ...ttt ettt e ekt e e e b bt e e s a et e e e b e e e e anb e e e 5-516
Table 5.6.7-4:  Changes to Canada Warbler Breeding Habitat Availability in the Application Case............. 5-518
Table 5.6.7-5: Classification of Residual Effects on Canada Warbler in the Application Case.................... 5-524
Table 5.6.7-6: Changes to Eastern Whip poor will Breeding Habitat Availability in the

PN o] o] o= L1 To] o N @F= = TS 5-526
Table 5.6.7-7: Description of Residual Effects on Eastern Whip poor will in the Application Case............. 5-533
Table 5.6.7-8:  Changes to Eastern Wood-pewee Breeding Habitat Availability in the

APPICALION CASE ...ttt ettt e et e e skt e e e b e e e b e e e anb e e e 5-536
Table 5.6.7-9:  Classification of Residual Effects on Eastern Wood-pewee in the Application Case........... 5-542
Table 5.6.7-10: Changes to Golden winged Warbler Breeding Habitat Availability in the

YN o] ] [o= 1110 ] o I O - 1= TSR 5-544
Table 5.6.7-11: Description of Residual Effects on Golden winged Warbler in the Application Case............ 5-550
Table 5.6.7-12: Changes to Wood Thrush Breeding Habitat Availability in the Application Case................. 5-552
Table 5.6.7-13:  Classification of Residual Effects on Wood Thrush in the Application Case.............ccccec... 5-558
Table 5.6.7-14: Changes to Availability of Potential Bat Maternity Roost Tree Habitat in the

APPICALION CASE ...ttt ettt e ettt e e s bt e e e e bt e e e e bt e e e e nnbe e e e e nres 5-560
Table 5.6.7-15:  Estimated Number of Suitable Roost Trees in the Site and Regional Study Areas............. 5-561
Table 5.6.7-16: Bat Species at Risk Stand Occupancy and Suitable Maternity Roost Data from the

SIEE STUAY AFBA ...eeieiieie ettt ettt e e e e e e e ettt e e e e e s e ab b be e e e e e e e e aannbbaeeeaaeeaeaann 5-562
Table 5.6.7-17:  Classification of Residual Effects on Bats in the Application Case ...........cccccevviieeeiiiieeens 5-571
Table 5.6.7-18: Changes to Blanding’s Turtle Critical Habitat and Potential Habitat Availability in the

APPICALION CASE ...ttt ettt e e et bt e e e b e e et e e e nnb e e e 5-574
Table 5.6.7-19:  Description of Residual Effects on Blanding’s Turtle in the Application Case...................... 5-585
Table 5.6.7-20: Description of Residual Effects on Eastern Milksnake in the Application Case.................... 5-590
Table 5.6.7-21: Changes to Monarch Butterfly Summer Habitat Availability in the Application Case............ 5-592
Table 5.6.7-22:  Description of Residual Effects on Monarch Butterfly in the Application Case ................... 5-600
> SoLRER



May 2021 1547525
Table 5.6.8-1: Monitoring and Follow-up Programs for Terrestrial Biodiversity............ccccvvvveveeiiiiciineeeeenn, 5-605
Table 5.6.9-1: Summary of Predicted Residual Adverse Effects for Terrestrial Biodiversity Valued

(000111 o o] g 1=] o 1K= T T T T T PTETEP TP PP P PP PR PP PR PTPRTRPRPROR 5-609
Table 5.7.1-1: Summary of Issues Raised During Engagement Activities that Influenced the Scope

of the Ecological Health ASSESSMENT.......ccoiuiiiiiiiiiie e 5-614
Table 5.7.2-1: Valued Components and Indicator Species for Ecological Health Assessment.................. 5-616
Table 5.7.2-2: Assessment Endpoint and Measurement Indicators for the Ecological Health

ASSESSIMENT ...ttt et e e e e e e 5-621
Table 5.7.4-1: Chalk River Laboratories Annual Effluent Releases from 2014 t0 2018............cccccvveriinnenn. 5-635
Table 5.7.4-2: Summary of Chalk River Laboratories’ Environmental Monitoring Program ....................... 5-643
Table 5.7.4-3: Annual Ambient Gamma Dose Measured by Thermoluminescent Dosimeters................... 5-645
Table 5.7.4-4: Noble Gas Annual Dose Measured by GammaTRACERS (USV) ...ouvvvvveeiiiiiiiineeee e 5-647
Table 5.7.4-5: Average Annual Chalk River Laboratories Noble Gas Dose Compared to Ambient

GAMMA DOSE ... 5-648
Table 5.7.4-6: Annual Average Tritium Concentration in Air (Bg/M3)........ccocveiiiiiiiiirriiee e 5-649
Table 5.7.4-7: Annual Average Carbon-14 Concentration in Air (Ba/M3)........ccccvvvvieveieiie s 5-650
Table 5.7.4-8: Radioactivity (Bg/L) in Surface Waters near the Site Study Area.......c.ccccoevcvvvvereeeeevecvnnnn, 5-653
Table 5.7.4-9: Average Radioactivity (Bg/L) in the Ottawa River, Upstream and Downstream of

Chalk RIVEr LADOIatOreS. ......uveeiiieiiei ettt 5-654
Table 5.7.4-10: Radioactivity in Reference Wells near the Site Study Area (BQ/L) ......ccoovviiiiiiiiiiiiiniiiinee, 5-656
Table 5.7.4-11:  Radioactivity in Pore Water Samples from 2012 East Swamp Survey (Bg/L).........cccoueeenne 5-661
Table 5.7.4-12:  Perch Lake Sediment Sampling RESUILS...........cciiiiiiiiiiiii e 5-666
Table 5.7.4-13:  Average Radionuclide Concentrations in Ottawa River Sediment (Bg/kg dry weight)......... 5-668
Table 5.7.4-14:  Radioactivity (Bg/kg fresh weight) in Fish Sampled from Chalk Lake ..............ccccccooiinnnen. 5-672
Table 5.7.4-15:  Radioactivity (Bg/kg fresh weight) in Fish Sampled from the Ottawa River...............c......... 5-673
Table 5.7.4-16:  Dose to fish in East Swamp, Perch Creek and Perch Lake............ccccccevviiiiiiiinee e, 5-674
Table 5.7.4-17:  Radioactivity in FisSh iN PErch LAKE ..........cooiuiiiiiiii et 5-675
Table 5.7.4-18: Gamma Spectral Analysis of Fish in Perch Lake............ccccoooiiie e, 5-676
Table 5.7.4-19:  Radioactivity in Flesh of Large Game Animals (Bg/kg fresh weight) ............cccoooiiininns 5-677
Table 5.7.4-20:  Radioactivity in Bones of Large Game Animals (Bg/kg fresh weight)...........ccccoceiriinns 5-678
Table 5.7.4-21:  Free Tritium in Plant Produce (Bg/kg fresh weight) ........ccceeveiiiiiiiicne e 5-679
Table 5.7.4-22:  Organically Bound Tritium in Plant Produce (Bg/kg fresh weight) ..., 5-680
Table 5.7.4-23:  Gross Beta Activity in Plant Produce (Bg/kg fresh weight) ...........cccooiieiiiiieieeee 5-681
Table 5.7.4-24:  Gross alpha Activity in Plant Produce (Bg/kg fresh weight).........cccceeveeeiiiiiiiieee e, 5-682
> SoLoEr



May 2021 1547525
Table 5.7.4-25: Caesium-137 in Plant Produce (Bg/kg fresh weight) .........ccooiiiiiiiiiie e 5-683
Table 5.7.4-26:  Average Concentration of Radioactivity in Milk (Bg/L) from the Dairy in Pembroke............ 5-686
Table 5.7.5-1: Pathways Analysis for Ambient Radioactivity and Ecological Health Valued

1070] 100 o] 01T o | 53U TP P P PP PR PPPPPPPPPPPR 5-689
Table 5.7.6-1: Radionuclides Assessed in the Safety Analysis REPOM........cccoovcviieeeeee i 5-696
Table 5.7.6-2: Maximum Concentrations of Radionuclides in the Treated Effluent..............ccccooeeiiiiees 5-698
Table 5.7.6-3: Radionuclides Assessed iN the POSISA ........cooiiiiiiiiii e 5-700
Table 5.7.6-4: Radionuclide Atmospheric Concentrations and ECM Worker DOSE...........coceeevviieeeiiiiieeenns 5-704
Table 5.7.6-5: Selected Risk Benchmark Values for Non-Radiological Parameters in Surface Water....... 5-713
Table 5.7.6-6: Comparison of Risk Benchmark Values to Maximum Predicted Surface Water

Concentrations for Each Parameter for All Modelled Scenarios and Locations................... 5-714
Table 5.7.7-1: Uncertainties in Ambient Radioactivity and Ecological Health Assessment........................ 5-717
Table 5.8.1-1: Summary of Areas of Interest Raised during Engagement Activities that Influenced the

Scope of the Human Health ASSESSMENT ........ccoiiiiiiiiiiii e 5-728
Table 5.8.2-1:  Valued Components for the Human Health ASSESSMENt .........coccvviiiireieiiiie e 5-729
Table 5.8.2-2:  Assessment Endpoints and Measurement Indicators for the Human Health Risk

ASSESSIMENT ...ttt e e e e e 5-729
Table 5.8.4-1:  Total Dose to Critical Groups Outside the Chalk River Laboratories Boundary Based

on Environmental Monitoring Results — 2014-2018 .........cccccveeeeeeieiiiiiieeeee e e srienreee e e 5-737
Table 5.8.5-1: Pathways Analysis for Human Health Valued Components..........cccccooiiiiiiiieieniinniiiieneenn, 5-739
Table 5.8.6-1: Radionuclides Assessed in the Safety AnalySis REPOIt .........cccuvviiiiiiiiiniiiie e 5-745
Table 5.8.6-2: Maximum Concentrations of Radionuclides in the Treated Effluent.............ccccccceeviinennnne 5-747
Table 5.8.6-3: Radioactive Gas Generation Rates and Worker Doses during Normal Operations............. 5-748
Table 5.8.6-4: Radionuclides Assessed in the POSISA.........ooiiiiii e 5-750
Table 5.8.6-5: Receptors and EXposure CharaCteriStiCS ...........uiiiuiiiiiiiiieiiiie e 5-754
Table 5.8.6-6: Doses to Representative NSDF Project Workers for Normal Operations ...........cccccceeeenee. 5-755
Table 5.8.6-7: Selection of Health-Based Guidelines for Non-Radiological Parameters in Surface

L A= L= O OO PTRRT 5-763
Table 5.8.6-8: Comparison of Health-Based Guidelines to Maximum Predicted Surface Water

Concentrations for each Parameter for All Modelled Scenarios and Locations................... 5-765
Table 5.8.7-1: Uncertainties in the Human Health ASSESSMENT .........ccoiiiiiiiiiiiie e 5-767
Table 5.9.1-1: Summary of Area of Interest Raised during Engagement Activities that Influenced the

Scope of the Land and Resource Use ASSESSMENT .......occuvvviiiieeeiiiiiiieeeee e e eiieieeeee e e 5-774
Table 5.9.2-1: Valued Components For The Land And Resource Use ASSESSMENt.........ccovvveeeriiieeernnnn 5-775
Table 5.9.2-2: Assessment Endpoints and Measurement Indicators for the Land and Resource Use

ASSESSIMENT....eeiiiiiii ittt 5-776

GOLDER XXXii

~> MEMBER OF WSP



May 2021

1547525

Table 5.9.4-1:
Table 5.9.4-2:

Table 5.9.4-3:

Table 5.9.4-4:

Table 5.9.4-5:
Table 5.9.4-6:

Table 5.9.5-1:

Table 5.10.1-1:

Table 5.10.2-1:
Table 5.10.2-2:

Table 5.10.4-1:

Table 5.10.4-2:
Table 5.10.4-3:
Table 5.10.4-4:
Table 5.10.5-1:
Table 5.10.8-1:

Table 5.10.8-2:

Table 5.10.8-3:

Table 5.10.8-4:

Table 5.10.8-5:

Table 5.10.8-6:

Table 5.10.8-7:

Table 5.10.8-8:

Crown Land Designations in the Site Study Area and Regional and Local Study Areas ....

Fishing Seasons by Fisheries Management Zone in the Local and Regional Study
F = Te E 20 K ) TR TP ETT TR UPPTRR

Firearm Hunting Seasons for Resident Hunters in Wildlife Management Unit 48
({0 0 21 0 ) TP PUPPROPPPR

Resident Moose Hunter and Harvest Data for Wildlife Management Unit 48 (2008-
0 SRR

Resident Deer Hunter and Harvest Data in Wildlife Management Unit 48 (2008-2017) .....

Resident and Non-Resident Bear Hunters and Harvests in Wildlife Management
UNIt 48 (2012 10 2017ttt ettt ettt ettt sb et e et e e sabe e sbb e e san e e sbe e e snbe e e nnee e e

Pathways Analysis for the Land and Resource Use Valued Components ..............coccuveveee.

Summary of Areas of Interest Raised during Engagement Activities that Influenced
the Scope of the SOCI0 @CONOMIC ASSESSIMENT........uviiiiiiiie it

Valued Components for SOCio €CONOMIC ASSESSMENT ........ccuvvieiieiee e e e e eerneeereee s

Assessment Endpoints and Measurement Indicators for the Socio economic
ASSESSIMENL ...

Population and Demographic Characteristics of the LSA, RSA and the Provinces of
(@ gl =T o T T To I @ 10 1=T o 1T o PPN

Select Labour Market CharacterisStiCS (2016).........uuvieiirriieiiiiiieiiiiee e
Selected Individual and Family Income by Income Source (2015).......cccccevvvvereiiiieeeinnnenn.
Government Expenditures and Revenues in the Local Study Area (Years).......cccccceeeeeennns
Pathways Analysis for Socio economic Valued COMPONENtS...........ceeeveeiiiiiiiiiieienenniniiieee

Assessment Criteria for Classifying Predicted Residual Adverse Effects to the
Socio-economic Valued COMPONENTS ......ciiiiiiiiiiiiiiiie et e e e e e e e e eanes

Evaluation of Predicted Residual Effects on Labour Market and Economic
Development for the APPlICAtION CaASE..........eiiiiiiiieiiiiiie et

Evaluation of Predicted Residual Effects on Labour Market and Economic
Development for the RFD CaSE ......coouuiiiiiiiiee ittt e st e e s sbeeee e

Evaluation of Predicted Residual Effects on Commercial Accommodations for the
APPICALION CASE ...ttt ettt e et e e s s b bt e e s an e e e e b e e e e nnbe e e e e nnes

Evaluation of Predicted Residual Effects on Commercial Accommodations for the
LR D I O 1Y N

Evaluation of Predicted Residual Effects on Transportation and Traffic for the
YN o] ] o= 1110 ] o I G- 1= TSR

Evaluation of Predicted Residual Effects on Transportation and Traffic for the RFD
L0721 P PP PPPPPPPPTTT

Evaluation of Predicted Residual Effects on Emergency Services on the Application
L= L] PSPPI

GOLDER
~> MEMBER OF WSP

XXXiii



May 2021

1547525

Table 5.10.8-9:  Evaluation of Predicted Residual Effects on Emergency Services on the RFD Case......... 5-862
Table 5.10.10-1: Summary of Predicted Residual Effects for Socio economics Valued Components ........... 5-865
Table 6.2.2-1: Identified Indigenous Communities and OrganizationsS.............cceeeieeeeeiieeee e 6-5
Table 6.2.3-1: Project-specific Engagement Methods............uuuiiiiei i 6-8
Table 6.2.4-1: NSDF Identified Indigenous Communities and Organizations Engagement and

INVOIVEIMENT ...ttt e e s e s e e s e e s an e e e e e s e e e e enres 6-15
Table 6.2.4-2: Algonquins of Ontario (AOO) Summary of Engagement ...........ccccevviiieiniiiie e 6-21
Table 6.2.4-3: Algonquins of Pikwakanagan First Nation (AOPFN) Summary of Engagement.................... 6-34
Table 6.2.4-4: Métis Nation of Ontario (MNO) Summary of Engagement............ccccvveveeeeiiicciineeee e, 6-48
Table 6.2.4-5: Algonquin Anishinabeg Nation Tribal Council (AANTC) Summary of Engagement.............. 6-56
Table 6.2.4-6: Kitigan Zibi Anishinabeg First Nation Summary of Engagement ...........ccccocveiviiieiiniee e 6-65
Table 6.2.4-7: Kebaowek First Nation Summary of Engagement ... 6-70
Table 6.2.4-8: Williams Treaties First Nations (WTFN) Process Coordinator Summary of

ENQAGEIMENT ..o 6-75
Table 6.2.4-9: Alderville First Nation Summary of ENgagement ...........cceveeiiiiiiiiiieiee e esiineee e 6-77
Table 6.2.4-10:  Beausoleil First Nation Summary of ENgagement ..o 6-81
Table 6.2.4-11:  Chippewas of Georgina Island First Nation Summary of Engagement .............cccccoevveeeennnn 6-85
Table 6.2.4-12:  Chippewas of Rama First Nation Summary of Engagement ............ccccccoviiiiiniii e 6-89
Table 6.2.4-13:  Curve Lake First Nation Summary of ENgagement...........ccccooiviiiiieii e 6-93
Table 6.2.4-14:  Hiawatha First Nation Summary of ENgagement............ccoiiiiiiiiiiinieeeee e 6-99
Table 6.2.4-15:  Mississaugas of Scugog Island First Nation Summary of Engagement ............cccccovcveeene 6-104
Table 6.2.4-16:  Anishinabek Nation Summary of ENgagement ..........ccccov i 6-108
Table 6.2.4-17:  Algonquin Nation Secretariat Summary of Engagement ...........cccccvveveeeeiiiiiiiieeeee e e 6-112
Table 6.2.4-18: Mohawks of Bay of Quinte (MBQ) Summary of Engagement...........ccccccoviiiiiiineeiinininnen. 6-115
Table 6.3.1-1: Colour Coded Table for Valued Components COMPAriSON..........ccuueierrreeeriieeeenniiieee e 6-122
Table 6.3.2-1: Comparison of Indigenous Suggested Valued Components and Canadian Nuclear

Laboratories Selected Valued COMPONENTS. ........uiiiiiiiieeiiiiiee it sieee e sreee e 6-123
Table 6.4.1-1: Summary of Areas of Interest Raised during Engagement Activities that Influenced

the Scope of the Traditional Land and Resource Use Assessment..........ccccceeeevveiciviveneennnn. 6-129
Table 6.4.2-1: Valued Components for the Land and Resource Use ASSESSMENt............ceeeveeriiiivieneeenenn. 6-130
Table 6.4.2-2: Assessment Endpoints and Measurement Indicators for the Land and Resource Use

ASSESSIMENT ...ttt e e e e 6-131
Table 6.4.5-1: Pathways Analysis for the Traditional Land and Resource Use Valued Components ........ 6-153
Table 7.2.1-1: List of Major Hazards/Postulated Initiating Events and Potential Scenarios Applicable

to the Near Surface DiSPOSal FACIIItY .........cuviieeiiiiiiiiiiii e e e 7-3

GOLDER oy

~> MEMBER OF WSP



May 2021 1547525
Table 7.2.2-1: RISK IMAEEIX ..tttk ettt ettt e s et b e e hb e e s b e e e sa b e e s be e e nbn e e smbe e e nnneennneas 7-6
Table 7.2.2-2: Guidelines for Interpreting RiSk RANKINGS ........ouiiiiiiiiii e 7-6
Table 7.2.2-3: = To [N LT o LoV = ] o PSP P P OTPPRTOPPRR 7-6
Table 7.2.2-4: Y=LY= 02 = L1 o SRR 7-7
Table 7.3.1-1: Dose Acceptance Criteria for ACCIAENTS ........ooiiiiiiiiiiiii e 7-9
Table 7.3.2-1:  Assessment of the Key Potential Radiological Accident and Malfunction During

1070] 01531 11 Tox 1o o HF PP ERRT P 7-9
Table 7.3.3-1:  Assessment of the Key Potential Radiological Accident and Malfunction During

L@ 01=T =i o] TP PP PTPPPP PR 7-10
Table 7.3.4-1: Risk Matrix of Radiological Accidents and Malfunctions ...........cccccceeviiiiiieiee e 7-12
Table 7.4.1-1:  Assessment of the Key Potential Conventional Accidents and Malfunctions During

LO70] 15 1 (1T 1 o] o TR ORI 7-16
Table 7.4.3-1:  Assessment of the Key Potential Conventional Accidents and Malfunctions During

OPEerationNS ANA ClOSUIE .......uuiiiiiei ittt e e e e st e e et e e e s e sbbbeeeeaaeeeaaarnneees 7-20
Table 7.4.4-1: Risk Matrix of Conventional Accidents and Malfunctions............cccccooiiiiiiiieiiniiiiiiee s 7-21
Table 8.2-1: Reasonably Foreseeable Developments Considered in the Assessment..........ccccevvvveeeennene 8-2
Table 9-1: Summary of Predicted Residual Effects on Valued Components and Significance —

Application Case and Reasonably Foreseeable Developments Case ........cccocveeeviiieeenninnenn, 9-3
Table 10.4.2-1: Model Projected Mean and Climate Normal for NSDF Project for the Mid Term —

2041 10 2070 .ttt h e et b e e e nn e re e 10-10
Table 10.4.2-2:  Model Projected Mean and Climate Normal for NSDF Project for the Far Term —

2070 10 2100 ...ttt ettt e e b e ekt e s b et e R be e bt e e nbe e e aabe e e anbeeaneean 10-10
Table 10.4.2-3:  Projected Climate for the Mid Term, Far Term and LONg TeIrM .........cccceeiiiiieeiiiieeeniiiieeeens 10-11
Table 10.6-1: Environmental Factors That Can Affect the NSDF Project and Associated Mitigation........ 10-13
Table 11.0-1: Environmental Assessment Monitoring and Follow-up Programs Proposed for the

N IS B L o o] 1= ol PO 11-5
Table 14.1-1: L1 0 1ET= LY o =11 121 SRR 14-1
Table 14.2-1: (IS o AN ed (0101 4 £ UTRPPP 14-13
Table 14.3-1: IS o) 0 1 PSR 14-19
O GOLDER XXXV



May 2021 1547525
FIGURES
Figure 1.0-1: Location of Near Surface Disposal FACIlity .........ccceeiiiiiiiiiiieeei e 1-3
Figure 1.2-1: General Location of the Chalk River Laboratories Site...........ccoiiiiiiiiiiieiiiiieee e 1-9
Figure 1.3-1: Canadian Nuclear Laboratories and Atomic Energy of Canada Limited Government-

Owned Contractor-Operated MOEL ............ccuueiiiiiiiiiii e 1-13
Figure 1.3-2: Organizational Chart for the Canadian Nuclear Laboratories and Management of the

Near Surface Disposal FacCility PrOjECT..........ccoiiiiiiiiiiie et 1-15
Figure 1.5-1: Environmental Impact Statement Document StrUCIUIE .........ccooiiiieiiiiie e 1-23
Figure 2.2-1: Summary of CNL WaSEE FIOW ... e e e e e e e e e 2-3
Figure 2.2-2: Canadian Nuclear Laboratories Waste Classes in Storage by Volume in 2015 and

PrediCted iN 2100 ......o.veeeiiiiieee ettt 2-4
Figure 2.5.5-1:  Potential Sites for the Project Considered by CNL .........cccoiiiiiiiiiiieiiiie e 2-41
Figure 2.5.5-2:  Site Options Evaluated for the Near Surface Disposal Facility Project............ccccoceevviieeenns 2-47
Figure 3.1.1-1:  Near Surface Disposal Facility Sit€ LaYOUL..........cccciiiiiiiiiiieeeisiiiiiieeee e s s e e e e snrneee e e 3-3
Figure 3.2.1-1:  ROCK BlaSting LOCALIONS .......cciiiiiiiiiiiiiiieie ettt ettt e e e e et e e e e e e s snbbbe e e e e e e e sannbnbeees 3-12
Figure 3.3.1-1:  Source of Wastes by Volume to be Included in the NSDF ..........ccccccoiiiiiiiiiiiiie e 3-21
Figure 3.3.1-2:  Radiologic Decay of the Near Surface Disposal Facility Waste Inventory............cccccoveuveeens 3-25
Figure 3.4.1-1:  Cross Section of Engineered Containment MOUNd...........cccevvieeiiiiiiiieieee e 3-32
Figure 3.4.1-2:  Phase 1 Cells and Sequencing Plan ... 3-34
Figure 3.4.1-3:  Phase 2 Cells and SequenCing PIan ............c.ooiiiiiiiiiiiiie ettt 3-35
Figure 3.4.1-4:  Proposed Base LiNer CroSS SECHON .......ccoiiiiiiiiiiiiee ittt sttt e e sbeee e snbeeee e 3-38
Figure 3.4.1-5:  Transportation PIAN ............uuiiiiiiiiiiiiice e e e e e e e e e e et e e e e e e e s snta e e eeaeeeesanrnreees 3-40
Figure 3.4.1-6:  Phase 1 Plan with Temporary Storage and Waste Receiving and Processing Area............. 3-45
(o [N o e N 101 (= ] 0l O Y= £ PP PP OPPPPPUPPPR 3-47
Figure 3.4.1-8:  Proposed Cross Section of the Final Cover SYStemM .........coociviiiiiiiiiiiiiee e 3-49
Figure 3.4.1-9:  Final Grading and DraiNage Plan .............ccooiiiiiiiiie e e e e 3-52
Figure 3.4.4-1:  Aerial Over Wastewater Treatment PIant..............ccooiiiiii e 3-71
Figure 3.4.4-2:  Surface Water Management PIaN ...........cooiiiiiiiiiiiie et sreee e 3-73
Figure 5.1.2-1:  Environmental Assessment Approach for Valued Components with an

ASSESSMENT ENAPOINT. ...ttt s e s e e e e e 5-13
Figure 5.1.2-2:  Environmental Assessment Approach for Valued Components without an

ASSESSMENT ENAPOINT. ...ttt et st e e st e e s e e e e e ennees 5-14
Figure 5.2.1-1:  Spatial Boundaries Selected for the Atmospheric Environment Assessment.............cccvue... 5-33
O GOLDER XXXV



May 2021

1547525

Figure 5.2.1-2:

Figure 5.3.1-1:
Figure 5.3.1-2:
Figure 5.3.1-3:
Figure 5.3.1-4:
Figure 5.3.1-5:
Figure 5.3.1-6:
Figure 5.3.1-7:
Figure 5.3.1-8:

Figure 5.3.1-9:

Figure 5.3.1-10:

Figure 5.3.1-11:

Figure 5.3.1-12:

Figure 5.3.1-13:

Figure 5.3.1-14:

Figure 5.3.1-15:

Figure 5.3.1-16:
Figure 5.3.2-1A:
Figure 5.3.2-1B:
Figure 5.3.2-1C:
Figure 5.3.2-2A:
Figure 5.3.2-2B:
Figure 5.3.2-2C:
Figure 5.3.2-2D:

Figure 5.3.2-3:
Figure 5.3.2-4:
Figure 5.3.2-5:

Ambient Air Quality Monitoring Stations and National Pollutant Release Inventory
L= oo 1] o = Lo 111 =R

Spatial Boundaries Selected for the Geology and Hydrogeology Assessment....................
Palaeo and ArchaiC Water LEVEIS .........cooiiiiiiiiiiiiie et
2= To o] g T Ll 2T=To [foTod [ CT=To] [oTo V20 PSR
[R{CTo ] (o] gt I el e oTo | £= T o] 1)V TSP PUPPPOTPP
Regional SUrfiCial GEOIOQY ......coiuuriiiiiiiiie ittt sb e e s sbreee e

Topography and Drainage for the Near Surface Disposal Facility Project Site

Bedrock Topography for the Near Surface Disposal Facility Project Site........cccccceevvvvvnneen.

Isopach Map — Areal Extent and Thickness of Unconsolidated Deposits for the NSDF
Project Site

Hydrostratigraphic cross section with simulated water table elevation.............ccccccooeiivnnee.

Isopach Map — Areal Extent and Thickness of Glacial Till Unit for the NSDF Project
S 11 PP PRRPR
Isopach Map — Areal Extent and Thickness of Basal Sand and Gravel Unit for the

NSDF Project Site

Isopach Map — Areal Extent and Thickness of Clayey Sand Unit for the NSDF Project
Site

Isopach Map — Areal Extent and Thickness of Middle Sand Unit for the NSDF Project
Site

Isopach Map — Areal Extent and Thickness of Interstratified Silt and Sand Unit for the
NSDF Project Site

Isopach Map — Areal Extent and Thickness of Upper Sand Unit for the NSDF Project
Site

Dominant Soil Orders for the Local StUdY AFa .........cuueviiiiiiiiiiiiiiee e
Average Groundwater Table Elevation Map ...
High Groundwater Table Elevation Map

Groundwater Table Elevation Map, April 26, 2018 .........cccuuiiiiiiiiiiiiieeeee e
ECM Plan and CroSS SECLONS. ......ccciitiiiiiiiiee ettt ettt e et e e s b e e s sbreee e e
ECM Plan and CroSS SECLONS.......ccciiiiiiiiiiiiee ettt sttt et e e st e e s sbeee e s snbeeee e e
ECM Plan and CroSS SECHONS.......c.uiiiieiaiiieiiet ettt sttt sbre e e s e s
ECM Plan and Cross section

Bedrock Hydraulic Conductivity Distribution for the NSDF Project site

Depth Averaged Total Beta Activity Downgradient of the Chemical Pit in 2012..................
Aquifer Averaged Total Beta Activity Downgradient of Reactor Pit 2 in 2011

GOLDER

XXXVii



May 2021 1547525
Figure 5.3.2-6:  Location of Groundwater Monitoring Wells Installed in 2016............ccccceeeviiiiiieeeee e, 5-187
Figure 5.3.2-7:  Groundwater Flow Modeling Results — Operations SCenario A.........ccccceviiiiiieeieeeeeenniinneen. 5-203
Figure 5.3.2-8:  Groundwater Flow Model Results — Post Closure with Compromised Engineered

L0 PO PPN 5-204
Figure 5.3.2-9:  Groundwater Flow Model Results — Post Closure with Compromised Engineered

10701V /T g TaTo [ I =T SR RT 5-205
Figure 5.3.2-10: Simulated Groundwater Table Elevation - Calibration Model and all Forecast

S Tol=T g T o LSS RR 5-207
Figure 5.4.1-1:  Spatial Boundaries Selected for the Hydrology and Surface Water Quality

ASSESSIMENL ... 5-223
Figure 5.4.1-2:  Drainage Basins within the Chalk River Laboratories Property .........c.ccccccevvuvereiiiieeennnnnn. 5-229
Figure 5.4.1-3:  Locations of Surface Water Monitoring Stations and Weirs...........cccccvvvvereiiieeenniiee e 5-235
Figure 5.4.1-4:  Perch Creek Monthly Mean Flows, 2009 t0 2015.........ccccceeveei i e 5-238
Figure 5.4.1-5:  Base Conditions CatChMENT AFBAS ........cciuiiiuriiiiiiee ittt e et ee e e e e e e e e e aebaeeees 5-241
Figure 5.4.1-6:  P0OSt-CloSure CatChMENT ATBAS........coiiuiiiieiiiiie ettt ettt e e snnne s 5-245
Figure 5.4.2-1:  Conceptual Flow Diagram of WWTP Effluent Discharge and Perch Lake Basin

SUMACE WALEE FIOWS ...ttt e e e e ettt e e e e e e e s snnbe e e eeaeeaeannes 5-300
Figure 5.4.2-1:  Conceptual Flow Diagram of WWTP Effluent Discharge and Perch Lake Basin

SUMACE WALEE FIOWS ...ttt e s e e e e e s s st e e e e e e s s snnnbeneeeneeeeeannns 5-300
Figure 5.5.3-1:  Spatial Boundaries Selected for the Aquatic Environment Assessment............cccceevevienneen. 5-321
Figure 5.5.4-1:  Fisheries and Oceans Aquatic Species at Risk Map 7 Showing River Redhorse

[ F= L1 = | P PURPPPP 5-338
Figure 5.5.5-1:  Potential Discharge Transfer Line Location and Perch Lake Bathymetry ............cccccconeeee. 5-353
Figure 5.6.3-1:  Spatial Boundaries Selected for the Terrestrial Environment Assessment ..........cccccooeeeee.. 5-375
Figure 5.6.4-1:  Vegetation Communities Availability and Distribution in the RSA — Base Case.................. 5-387
Figure 5.6.4-2:  Vegetation Communities Availability and Distribution in the LSA and SSA — Base

L0 LT TP P PP TP POPPPPPPPPPTN 5-389
Figure 5.6.4-3:  Migratory Birds Habitat Availability and Distribution in the RSA — Base Case .................... 5-397
Figure 5.6.4-4:  Migratory Birds Habitat Availability and Distribution in the LSA and SSA — Base Case......5-399
Figure 5.6.4-5:  Canada Warbler Habitat Availability and Distribution in the RSA — Base Case .................. 5-403
Figure 5.6.4-6:  Canada Warbler Habitat Availability and Distribution in the LSA and SSA — Base

L0 LT TP P PP TP POPPPPPPPPPTN 5-405
Figure 5.6.4-7:  Eastern Whip poor will Habitat Availability and Distribution in the RSA — Base Case......... 5-411
Figure 5.6.4-8:  Eastern Whip poor will Habitat Availability and Distribution in the LSA and SSA —

BASE CaSE ...t 5-413
Figure 5.6.4-9:  Eastern Wood-pewee Habitat Availability and Distribution in the RSA — Base Case.......... 5-417

GOLDER XXXViii

~> MEMBER OF WSP



May 2021

1547525

Figure 5.6.4-10:

Figure 5.6.4-11:
Figure 5.6.4-12:

Figure 5.6.4-13:
Figure 5.6.4-14:
Figure 5.6.4-15:
Figure 5.6.4-16:
Figure 5.6.4-17:
Figure 5.6.4-18:

Figure 5.6.4-19:
Figure 5.6.4-20:
Figure 5.6.4-21.:
Figure 5.6.4-22:

Figure 5.6.7-1:
Figure 5.6.7-2:

Figure 5.6.7-3:
Figure 5.6.7-4:

Eastern Wood-pewee Habitat Availability and Distribution in the LSA and SSA — Base

L0721 PP PPTPPP PR 5-419
Golden winged Warbler Habitat Availability and Distribution in the RSA — Base Case....... 5-425
Golden winged Warbler Habitat Availability and Distribution in the LSA and SSA —

BaASE CaSE ..ottt 5-427
Wood Thrush Habitat Availability and Distribution in the RSA — Base Case..........ccccuee...... 5-431
Wood Thrush Habitat Availability and Distribution in the LSA and SSA — Base Case ........ 5-433
Bat Habitat Availability and Distribution in the RSA — Base CaSe ........ccccocuveeeiiiiiieeniiiieeenns 5-439
Bat Habitat Availability and Distribution in the LSA and SSA — Base Case............c.cccuvvveee. 5-441
Blanding’s Turtle Habitat Availability and Distribution in the RSA — Base Case.................. 5-451
Blanding’s Turtle Habitat Availability and Distribution in the LSA and SSA — Base

L0 1O SPTT R TRI 5-453
Blanding’s Turtle Mitigation to be Implemented at Base Case ..........ccccccevvveeeiviiiieeiiciienens 5-457
Eastern Milksnake Occurrence Records in the RSA —Base Case........cccccveeviiiieeiniiieeens 5-463
Monarch Butterfly Habitat Availability and Distribution in the RSA — Base Case ................ 5-469
Monarch Butterfly Habitat Availability and Distribution in the LSA and SSA — Base

L0 1O SPTT R TRI 5-471
Vegetation Communities Availability and Distribution in the RSA — Application Case ........ 5-509
Vegetation Communities Availability and Distribution in the LSA and SSA —

F Y o] o] o= 11 Te] ol OF= 1< PP UTTTRR 5-511
Canada Warbler Habitat Availability and Distribution in the RSA — Application Case.......... 5-519

Canada Warbler Habitat Availability and Distribution in the LSA and SSA —

P Y o] o] [Tor=1 (o] o I O T PP 5-521
Figure 5.6.7-5:  Eastern Whip poor will Habitat Availability and Distribution in the RSA —

YN o] ] [o= 1110 ] o I O - 1= TSR 5-529
Figure 5.6.7-6:  Eastern Whip poor will Habitat Availability and Distribution in the LSA and SSA —

YN o] ] o= 1110 ] o I O - 1= TSR 5-531
Figure 5.6.7-7:  Eastern Wood-pewee Habitat Availability and Distribution in the RSA —

F Y o] o] o= 11 Te] ol OF= 1< PP UTTTRR 5-537
Figure 5.6.7-8:  Eastern Wood-pewee Habitat Availability and Distribution in the LSA and SSA -

APPICALION CASE ...ttt ettt e e et bt e e e b e e et e e e nnb e e e 5-539
Figure 5.6.7-9:  Golden-winged Warbler Habitat Availability and Distribution in the RSA —

APPICALION CASE ...ttt ettt e e e bt e e e b e e e et e e e nnb e e e 5-545
Figure 5.6.7-10: Golden-winged Warbler Habitat Availability and Distribution in the LSA and SSA —

P Y o] o] [Tor=1 (o] o I O T PP 5-547
Figure 5.6.7-11: Wood Thrush Habitat Availability and Distribution in the RSA — Application Case.............. 5-553

GOLDER soxix

~> MEMBER OF WSP



May 2021 1547525
Figure 5.6.7-12: Wood Thrush Habitat Availability and Distribution in the LSA and SSA —

PN o] o] o= L1 To] o N @F- = - TSR 5-555
Figure 5.6.7-13: Bat Habitat Availability and Distribution in the RSA — Application Case..........ccccccceeviunnneen. 5-565
Figure 5.6.7-14: Bat Habitat Availability and Distribution in the LSA and SSA — Application Case................ 5-567
Figure 5.6.7-15: Blanding’s Turtle Habitat Availability and Distribution in the RSA — Application Case ........ 5-577
Figure 5.6.7-16: Blanding’s Turtle Habitat Availability and Distribution in the LSA and SSA —

F Y o] o] o= 1 Te] ol OF- 1< - PO PP TP 5-579
Figure 5.6.7-17: Blanding’s Turtle Mitigation to be Implemented at Application Case............cccccvvvvererinnenn. 5-581
Figure 5.6.7-18: Monarch Butterfly Habitat Availability and Distribution in the RSA — Application Case........ 5-595
Figure 5.6.7-19: Monarch Butterfly Habitat Availability and Distribution in the LSA and SSA —

APPICALION CASE ...ttt ettt ettt e e e bt e e e b e e e et e e e e nab e e e anees 5-597
Figure 5.7.3-1:  Spatial Boundaries Selected for the Ecological Health Assessment.............cccccceeeeiviiinnen. 5-623
Figure 5.7.4-1:  Average Background Radiation Doses in Canada (mSv/yr) (CNSC 2013) .......ccccceeeviurnnnen. 5-629
Figure 5.7.4-2:  Radiological Liquid Effluent Monitoring Locations at Chalk River Laboratories................... 5-633
Figure 5.7.4-3:  Radiological Environmental Monitoring Locations within the Chalk River Laboratories

S 1= PSR 5-637
Figure 5.7.4-4.  Off-Site Radioactive Air Quality Monitoring LOCAtioNS ...........cccovviiiiiiieeee i 5-639
Figure 5.7.4-5:  Off-Site Radioactive Liquid and Biological Monitoring LOCations..............occcuveeeeeieriiiiinnnee. 5-641
Figure 5.7.4-6: 2012 East Swamp Ambient Gamma Surveying ReSUIS............coiuiiiiiiiiiiciiiec e 5-646
Figure 5.7.4-7:  Locations of Surface Water Monitoring Stations and Weirs..........cccccvvvvereiniieeeiniiee e 5-651
Figure 5.7.4-8:  Location of Waste Management Areas and Groundwater Monitoring Areas....................... 5-657
Figure 5.7.4-9:  Location of Individual Groundwater Monitoring Wells Relative to Inactive Landfill.............. 5-659
Figure 5.7.4-10: 2012 East Swamp Survey Grid Displaying Pore Water Sampling Locations Z-1 to Z-7 .....5-662
Figure 5.7.4-11: Existing Surface Contamination in the Perch Lake Wetland West and South of the

Near Surface Disposal Facility ProjeCt Site...........ooeiiiiiiiiiiiiieiiiie e 5-665
Figure 5.7.4-12: Perch Lake Sediment Sampling LOCALIONS .........ccuueiiiiiiiiiiiiiiie e 5-667
Figure 5.7.4-13: Tritium Oxide Activity Concentrations of Water, and Tritium Oxide and Organically

Bound Tritium Activity Concentrations of Pike Sampled in June of 2003 and 2013............ 5-670
Figure 5.7.4-14: Tritium Oxide Activity Concentrations of Water, and Tritium Oxide and Organically

Bound Tritium Activity Concentrations of Clams Sampled in June of 2003 and 2013......... 5-671
Figure 5.7.4-15: Vegetation Contamination in the East Swamp in 2012...........ccccoiiiiiiiiiiie i 5-685
Figure 5.8.3-1:  Spatial Boundaries Selected for the Human Health Assessment............cccoceiiiiiieieninnenn. 5-731
Figure 5.8.4-1:  Average Background Radiation Doses in Canada (mSv/yr) (CNSC 2013) ........cccccceevunnenn. 5-736
Figure 5.8.10-1: Peak Calculated Doses and Associated Potentially Exposed Groups .........cccccceeeeeevievnneen. 5-772
Figure 5.9.3-1:  Spatial Boundaries Selected for the Land and Resource Use Assessment..............cc.uueee. 5-779
> SoLoEr ‘



May 2021 1547525
Figure 5.9.4-1:  Hunting, Fishing and Trapping in the Land and Resource Use Local and Regional

) 100 VA AN £ T SRR 5-785
Figure 5.9.4-2:  Archaeological Potential Model Based on Proximity to Water...........cccccoviiiiiiiiiiiieiiiiiee, 5-796
Figure 5.9.4-3:  Relic Shorelines of the Ancestral Ottawa RIVET ..........occuviiiiiiiiiiiii e 5-797
Figure 5.10.3-1: Spatial Boundaries Selected for the Socio-economic ASSESSMENt .........cccccvvvveeeeeeeeiicvnnnen. 5-819
Figure 6.2.4-1:  Identified Indigenous Communities and Organizations in Relation to the NSDF Site ........... 6-11
Figure 6.3.1-1:  Map of the Algonquins of Ontario Land Claim .............cccceiiiiiiiiiiii e 6-121

Figure 6.4.3-1:
Figure 6.2.4-1:
Figure 6.3.1-1:
Figure 6.4.3-1:
Figure 7.4.1-1:
Figure 8.2.1-1:

Spatial Boundaries Selected for the Traditional Land and Resource Use Assessment...... 6-133
Identified Indigenous Communities and Organizations in Relation to the NSDF Site ........... 6-11
Map of the Algonquins of Ontario Land Claim ............occuiiiiiiiiiiiii e 6-121
Spatial Boundaries Selected for the Traditional Land and Resource Use Assessment...... 6-133
Comparison of Conventional Accident Statistics by Sector (MOL 2016)........cccccveeeiiineeennns 7-14

Potential Candidate Sites For Proposed Small Modular Reactor At Chalk River
LABDOIAIONIES. ....coiieieeeeeeeeeeeeee 8-5

GOLDER

xli



May 2021 1547525

PHOTOGRAPHS

Photo 5.4.1-1: Upstream View of the Perch Creek Weir, August 2012 .........cccovviiiiiiieeeeiiiiiieeeeee e 5-233
Photo 5.5.4-1: Upstream View of the Perch Creek Weir, AUQUSE 2012 .........cooiiiiiiiiiiiieiiiiiiiiee e 5-327
Photo 5.5.4-2: Downstream View of the East Swamp Stream Weir, November 2017 .........ccccocveeiiiieeenns 5-328
Photo 5.5.4-3: Pearl Dace Captured in East Swamp Stream During Sampling in Summer 2017............... 5-332
APPENDICES

APPENDIX 1.0-1
Concordance Tables

APPENDIX 5.1-1
Project Environment Interactions Matrix

APPENDIX 5.3-1
Groundwater Level Hydrographs (from AMEC 2018b)

APPENDIX 5.4-1
Ottawa River Elevations Recorded at Pembroke Station between 1950 and 2019

APPENDIX 5.6-1

Valued Component Selection

APPENDIX 5.6-2
Detailed Vegetation Community Forest Composition Summary

APPENDIX 5.6-3
Migratory Birds

APPENDIX 5.6-4
Technical Memorandum GAL107-1547525 Bat Species at Risk (SARA) Section 73 Permitting Support

APPENDIX 5.9-1
Land Use Plan Designation Maps

O SOLDER i



May 2021 1547525

1.0 INTRODUCTION

Canadian Nuclear Laboratories (CNL) is proposing the construction and operation of a Near Surface Disposal
Facility (NSDF) for the disposal of solid, low-level radioactive waste (LLW) at Chalk River Laboratories (CRL)
(referred to as the NSDF Project). The NSDF Project is based on the mandate of Atomic Energy of Canada
Limited (AECL), a federal crown corporation, to substantially reduce the risks associated with the waste and to
create conditions for the revitalization of the CRL site. CNL is a private-sector company that is contractually
responsible for the management and operation of nuclear sites, facilities and assets owned by AECL.

For more than 70 years, AECL (and now CNL) has been making advances in nuclear science and technology in
the interest of Canadians. This includes the production of medical isotopes that have treated over one billion
patients worldwide, as well as developments in clean energy which help reduce greenhouse gas emissions.
Through investments in the revitalization of the CRL site, that mission and innovative science will continue into the
future. However, this proud history has created nuclear liabilities in the form of waste. Furthermore, past waste
management practices, which met the standards of the day, are no longer acceptable now. Specifically, the
historic waste management areas lack robust containment, which has led to impacts in the surrounding
environment.

Presently, wastes at the CNL sites are temporarily and safely contained in waste storage systems in accordance
with current licence conditions that protect workers, the public and the environment. However, the practice of
continuing to build additional temporary storage systems at the CRL site for LLW is not consistent with modern
waste management principles. In accordance with Canada’s Radioactive Waste Policy Framework (Government
of Canada 2015), the waste producers and owners of radioactive waste are responsible for the funding,
organization, management and operation of disposal and other facilities required for their wastes. Responsible
nuclear waste management includes full life cycle management from generation to disposal.

The purpose of the NSDF Project is to provide the permanent disposal of current and future LLW at the CRL site
in a manner that is protective of both the public and the environment. Further, the NSDF Project would enable
the remediation of historically contaminated lands and legacy waste management areas, as well as the
decommissioning of outdated infrastructure to facilitate the CRL site revitalization.

The NSDF is designed to be a permanent solution which will reduce the risk associated with temporary waste
storage at the CRL site because the facility has the appropriate design life to contain and isolate the inventory
until it is sufficiently decayed. The facility has been designed so that the wastes will be safely managed long-term
without a need for retrieval. An overview of the CRL site, including the CRL main campus, existing waste
management areas and proposed NSDF Project location is presented on Figure 1.0-1.

The waste to be placed in the NSDF will be LLW, which is a type of radioactive waste suitable for disposal in
engineered near surface facilities that provide isolation and containment for periods of up to a few hundred years
in alignment with international standards. All LLW to be disposed at the NSDF Project will be required to meet the
waste acceptance criteria established to assure that it is acceptable for disposal at the NSDF to meet operational
and post-closure safety requirements. This is described in detail in Section 3.3.3.
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The majority of LLW proposed for the NSDF is currently located on the CRL site, with a small percentage of the
waste volume coming from off-site locations (i.e., approximately 10% by volume). The sources of waste proposed
for the NSDF by percentage are as follows:

m 90 percent (%) waste from CRL — past, present and future (waste owned by AECL);
m 5% from commercial waste Canadian sources such as universities and hospitals; and

m 5% waste from decommissioning at Whiteshell Laboratories in Manitoba and other AECL nuclear liabilities.

CNL, and previously AECL, has been transporting wastes safely and without incident for over 50 years.
Transportation of radioactive wastes has been demonstrated to be safe and will be carried out in order to
consolidate all radioactive wastes at the CRL site. CNL implements a Transportation of Dangerous Goods
Program to ensure that all shipments are carried out in accordance with the applicable Canadian regulatory
requirements and best industry practices (CNL 2019a). Continuing this program will ensure that transportation
activities do not result in negative consequences to Canadians. CNL also engages with the public and Indigenous
Peoples on a regular basis to explain the status of work underway to consolidate wastes at the CRL site, and how
this work will reduce Canada’s nuclear liability and long-term risk.

CNL is proposing to carry out the designated NSDF Project on land that is owned by AECL. As such, CNL is the
proponent for the development of the NSDF Project and associated infrastructure.

A key element of the regulatory approvals process is the completion of an environmental assessment under the
Canadian Environmental Assessment Act, 2012 (CEAA 2012), the results of which are documented in this
Environmental Impact Statement (EIS). This EIS describes the analysis of alternatives, process of public and
Indigenous engagement, studies of baseline conditions, and assessment of project activities during the
construction, operations, closure and post-closure phases of the NSDF Project.
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1.1 Project Overview

The NSDF will be a waste disposal facility using an engineered containment mound (ECM) that will hold LLW
waste at near-surface level on the CRL site, similar to a municipal landfill, yet with more robust measures to
contain and isolate the wastes from the surrounding environment. The facility is expected to be operational for
approximately 50 years and will receive up to 1,000,000 cubic metres (m3) of LLW over its operational lifetime.
The placement of the wastes in the ECM will be completed in phases as follows:

m Phase 1: with a design capacity of 525,000 m® to accommodate wastes currently in storage and wastes to
be generated over the next 20 to 25 years, to create the conditions for the revitalization of the CRL site.

m Phase 2: during which the design capacity will be expanded to 1,000,000 m® to accommodate wastes
expected to be generated following Phase 1.

Phase 2 will allow for the inclusion of waste from future operations, decommissioning and remediation at the CRL
site and off-site CNL managed facilities. Following its closure, the ECM will resemble a grassy hillside, but will not
be visible from the CRL main campus or the Ottawa River.

The main physical works related to the NSDF Project are the ECM that will contain the waste, the Wastewater
Treatment Plant (WWTP), operation support facilities and site infrastructure. These are briefly described below.

The ECM includes the following components.

m Base liner system, which includes a primary and secondary liner to contain the waste and to limit the
potential release of contamination to the subsurface and groundwater.

m Interim cover as each disposal cell is filled, including a sacrificial temporary geomembrane to limit water
requiring treatment.

m Leachate collection and leak detection system.

m Surface water management system, which will control clean surface water on-site, and prevent contact with
contaminated waste.

m Final cover system (i.e., cap for the mound); which will isolate the waste, provide radiation shielding, and
prevent water from entering. The waste will be covered as each disposal cell is filled.

m  Environmental monitoring systems, which will monitor air, surface water and groundwater consistent with
existing CRL licence requirements.

The WWTP is designed to treat leachate (i.e., precipitation water that has percolated through the ECM), contact
water (i.e., precipitation surface water that has not infiltrated into the ECM, but is treated as suspect of
contamination), and wastewaters arising from NSDF operations. The WWTP will use the best available
technology that is economically achievable. Treated effluent will meet effluent discharge targets for the protection
of the environment and human health and will be discharged to an approved discharge location or locations.

Operation support facilities include an administration building, operation support centre, vehicle decontamination
facility, potable water pump station, and weighing station kiosks. Site infrastructure includes access roads,
parking, site security, temporary storage areas, and utilities.
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Development of the NSDF Project is planned to occur in several phases. The construction phase, which includes
site preparation, is anticipated to start in 2022 or as soon as the relevant regulatory permits and approvals are

in place. The operations phase is anticipated to begin in 2025 and will end in approximately 2070

(i.e., approximately 50 years). The operations phase will be completed in two phases as described above.

The closure phase primarily includes activities needed to complete the installation of the final cover of the ECM,
continued treatment of residual leachate and continued environmental monitoring. Closure activities are expected
to start in 2070 and continue through to 2100, after which the NSDF Project will transfer into the post-closure
phase. The post-closure phase is defined by two discrete periods: institutional control and post-institutional
control. The institutional control period includes implementation of institutional controls throughout 2100 to 2400
(i.e., 300 years). During the institutional control period, groundwater monitoring and groundwater quality
management will continue to demonstrate compliance with the environmental assessment predictions. Regulatory
approval will be required to cease monitoring activities. The post-institutional control period occurs after year 2400
and continues indefinitely.

1.2  Project Location

The NSDF Project is proposed to be located entirely within the CRL site (Figure 1.0-1). The CRL site is located in
Renfrew County, Ontario, adjacent to the Ottawa River. The CRL site contains several licenced nuclear facilities,
waste management areas and other nuclear and non-nuclear facilities and laboratories. Two hydro lines cross the
CRL site and provide electricity for CRL operations. The CRL site has a total area of approximately

4,000 hectares (ha) and is located approximately 185 kilometres (km) northwest of Ottawa, within the boundaries
of the Corporation of the Town of Deep River (Figure 1.2-1). The federal Department of National Defence
Garrison Petawawa borders the CRL site to the southeast, and the Village of Chalk River, in the Municipality of
Laurentian Hills, is to the southwest. The Ottawa River forms the northeastern boundary of the CRL site.

The approximate geographic coordinates of the NSDF Project are 46 02’ 33" N, 77 22" 13" W.

Nearby population centres include the Village of Chalk River (7 km west of the CRL site) and the Town of
Deep River (9 km northwest of the CRL site). Surrounding these communities are the Townships of Rolph,
Buchanan, Wylie and McKay, which with Chalk River, form the Municipality of Laurentian Hills. The Town of
Deep River has approximately 4,100 residents and the Municipality of Laurentian Hills has approximately 2,800.
The Town of Petawawa and the Garrison Petawawa, totalling about 17,200 residents, are located 20 km and
17 km southeast of the CRL site. The other main population centre in the region is the City of Pembroke,

with about 15,940 residents, is 34 km southeast of the CRL site. The portion of the Pontiac Regional County
Municipality in the Province of Quebec that lies on the opposite side of the Ottawa River (i.e., the north side) is
normally uninhabited, except during the summer months when a few cottage dwellers may be present

(CNL 2015). The closest permanent residents in the Pontiac Regional County Municipality are located 3 km
southeast of the CRL site, in the Harrington Bay area. The closest community on the Quebec side of the
Ottawa River is the Municipality of Sheenboro, approximately 16 km downstream.

The closest Indigenous community is the Algonquins of Pikwakanagan, located at Golden Lake, approximately
50 km southeast of the CRL site. The Algonquins of Pikwakanagan First Nation are part of the larger Algonquins
of Ontario organization, which has reached an Agreement-In-Principle with the Governments of Ontario and
Canada regarding a land claim in the Ottawa Valley, which they consider their traditional homelands. The area
that is subject of the Algonquin claim in Ontario includes the National Capital Region, all of Renfrew County and
most of Algonquin Park, which is a provincial park (CNL 2016a). In addition, the CRL site falls within the

Métis Nation of Ontario’s Ottawa River traditional harvesting territory (MNO 2004).
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The Ottawa River is the dominant drainage feature in the area. The CRL site contains several small drainage
basins that drain directly to the Ottawa River or to smaller on-site lakes and streams, which in turn drain to the
Ottawa River. The CRL site is located in the Allumette Lake and Lac Coulonge reach of the Ottawa River,
between La Passe and the Des-Joachims Dam. The distance from the NSDF Project site to the closest point on
the Ottawa River is approximately 1.1 km. Perch Lake is located southwest of the NSDF Project site

(Figure 1.0-1).

The CRL site supports a diverse mix of upland and wetland habitats. Vegetation includes deciduous and
coniferous forest and a wide variety of plant species. In the western region of the NSDF Project site,
approximately 2.6 ha of land is occupied by a Petawawa Research Forest Plantation. The plantation was
established in 1956 to determine frost and White Pine weevil resistance in Norway spruce. The Petawawa
Research Forest has confirmed it no longer has interest in this plantation. The south and west boundaries of the
NSDF Project site are adjoining the Perch Lake wetland complex (Figure 1.0-1).

Aside from the operations and activities undertaken by CNL, other land uses of the CRL site are prohibited due to
restricted public access (CNL 2018). No hunting or fishing is permitted on the CRL site. The CRL site is not used
for traditional purposes by Indigenous Peoples (CNL 2018). Land use in the region consists primarily of forestry,
recreation and tourism, with limited agriculture, trapping and mining (CNL 2018). The nearest area of considerable
agriculture and dairy farming is 15 km southeast on the Quebec side of the Ottawa River and 35 km southeast on
the Ontario side (CNL 2018). The Ottawa River is an important recreational resource for swimming, sport fishing
and boating; there is little commercial fishing opportunity. There are several sand beaches along both sides of the
river that provide popular recreational sites. In addition, two provincial parks, Algonquin and Driftwood, are located
to the west of the CRL site and offer opportunities for canoeing, hiking, fishing and hunting. Winter recreational
activities in the region include cross-country skiing, snowmobiling and ice-fishing.
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1.3 Proponent

CNL is the proponent for the NSDF Project, on land owned by AECL (i.e., located on federal property). AECL is
responsible for the long-term management of the lands including the CRL site. AECL is responsible for managing
its radioactive waste and decommissioning responsibilities at its sites for which the Government of Canada has
accepted responsibility, and AECL has contracted CNL to manage the licenced sites and nuclear activities.

1.3.1 Corporate Purpose

CNL is Canada’s leading nuclear science and technology organization and a world leader in developing
innovative applications from nuclear technology. Services offered through CNL include research and
development, design and engineering of specialized technology, waste management, environmental remediation
and decommissioning. CNL is committed to ensuring that Canadians and the world receive energy, health and
environmental benefits from nuclear science and technology with confidence that nuclear safety and security are
assured. CNL works to deliver safety, execution and innovation in all work activities, and provide the highest
performance in meeting the commitments expected of them by regulators, customers, stakeholders and the
public.

AECL is a federal Crown corporation, with a mandate to manage the Government of Canada’s radioactive waste
and decommissioning responsibilities and enable nuclear science and technology. It fulfils this mandate through a
long-term contractual arrangement with CNL and its parent companies for the management and operation of
AECL’s sites, facilities and assets, and the performance of AECL's waste and decommissioning responsibilities
under a Government-owned, Contractor-operated (“GoCo”) model.

1.3.2 Management Structure

In 2014, as part of an overall government restructuring of AECL, the formation of Canadian Nuclear Laboratories
was launched. AECL had maintained and operated the CRL site, as well as other government owned sites

(e.g., Whiteshell, Nuclear Power Demonstration, Port Hope Area Initiative) for much of the long history of CRL
(60 years). In 2015, Canadian Nuclear Energy Alliance, a consortium of nuclear engineering and management
firms, was announced as the preferred bidder to take over management and operation of CNL, including the
CRL site. In 2016, the majority of the workforce and management systems that were in place as AECL were
transferred to CNL as it took over management and operations of the CRL site, and other government owned
sites. As such, CNL is a private-sector entity, while AECL, as a government Crown Corporation, oversees the
performance of CNL.

This model is a “Government-Owned Contractor-Operated” (GoCo) model under agreement with AECL,
who retains ownership of the CRL site and associated liabilities on behalf of the Government of Canada.
The GoCo model is shown on Figure 1.3-1.

As discussed in Section 1.3, CNL is the licensee and the proponent for this Project.

CNL is led by an Executive Team and a Board of Directors. The President and Chief Executive Officer, along with
a Chief Operating Officer and five Vice Presidents, are responsible for different aspects of the business.

An organizational chart outlining CNL'’s internal structure relevant to the NSDF Project is provided on

Figure 1.3-2. A full listing of CNL’s Board of Directors and Executive Team can be found online at www.cnl.ca.
Three Vice Presidents are directly associated with the execution of the NSDF Project.
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The Vice President, Environmental Remediation Management, has overall responsibility for the development of
the NSDF Project. The Vice President has delegated the responsibility for NSDF Project completion to the NSDF
Project Director.

The Vice President, Operations and Chief Nuclear Officer, is also the CRL Site Licence Holder and is responsible
for the safe and compliant operation of the facility after it is turned over to operations. The Vice President,
Operations and Chief Nuclear Officer, will delegate the responsibility for safe operation of the proposed facility to
the NSDF Facility Authority. The Vice President, Operations and Chief Nuclear Officer has also delegated the
overall responsibility for compliance programs to the Health, Safety, Security and Environment & Quality Director,
such as Radiation Protection, Environmental Protection, Occupational Health and Safety, and Emergency
Preparedness. The NSDF Project has been designed and will be operated in accordance with compliance
program requirements.

The Vice President, Business Management and Chief Financial Officer has delegated to Corporate Affairs and
Corporate Communications the overall responsibility for the facilitation of engagement activities with public and
Indigenous Peoples to support the NSDF Project development. The Director of Corporate Communications is also
responsible for the public relations activities for the CRL site.
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1.3.3 Key Contact Information

The primary contact for the purposes of this EIS is:

Mr. Pat Quinn

Director, Corporate Communications
Canadian Nuclear Laboratories

Chalk River Laboratories

286 Plant Road, Building 700

Chalk River, Ontario KOJ 1J0

Telephone: 613 584 8811 Extension 43417
Email: pat.quinn@cnl.ca

1.4 Regulatory Framework
1.4.1 Federal Review Process

On August 28, 2019, the Impact Assessment Act (IAA) came into force, repealing the CEAA 2012. The IAA
contains transitional provisions for environmental assessments of designated projects commenced under CEAA
2012 and for which the CNSC is the Responsible Authority. The CNSC has informed CNL that the Environmental
Assessment for the NSDF Project will continue under CEAA 2012 (CNSC 2019a). CNSC notes that as per the
transition provision described in subsection 182 of the IAA: “Any environmental assessment of a designated
project by the Canadian Nuclear Safety Commission or the National Energy Board commenced under the

2012 Act, in respect of which a decision statement has not been issued under section 54 of the 2012 Act before
the day on which this Act comes into force, is continued under the 2012 Act as if that Act had not been repealed.”
As outlined in subsection 182, given that the NSDF Project was commenced under CEAA 2012 and a decision
statement has not yet been issued, it therefore will continue to be completed under its current process.

The federal environmental assessment requirements are detailed in CEAA 2012. In accordance with section 8 of
CEAA 2012, a project description document is required to initiate the screening process, which the CNSC uses to
determine if a federal environmental assessment is required for each “designated project”. Designated projects
are listed in the Regulations Designating Physical Activities (Government of Canada 2012) under CEAA 2012.
The Regulations Designating Physical Activities identify the CNSC as the Responsible Authority for projects that
are regulated under the Nuclear Safety and Control Act. As such, the CNSC is responsible for the conduct of the
environmental assessment and ensuring that the requirements of CEAA 2012 are met.

Following submission of the Project Description (CNL 2016a) for the NSDF Project in 2016, the CNSC issued a
Notice of Commencement and determined that the NSDF Project requires a federal environmental assessment
pursuant to CEAA 2012.

Federal permits, licences and authorizations that may be required for the NSDF Project include the following:
m  Environment and Climate Change Canada:

= A permit from Environment and Climate Change Canada will be required under the Species at Risk Act
(SARA) (section 73 of the Act). It is noted that the terms and conditions related to the SARA permit for
the NSDF Project are being finalized in parallel to the completion of this NSDF EIS. While this EIS does
include mitigation measures for the protection of Species at Risk, the terms and conditions of the
finalized SARA permit will be the overarching requirements.
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= Petroleum storage tank permit(s) may be required, depending on the size of fuel tanks installed on the
site.

m Fisheries and Oceans Canada: a project review will be required for the discharge of treated effluent to
Perch Lake.

m Natural Resources Canada: a licence under the Explosives Act may be required if explosives are to be
stored at the CRL site.

The NSDF Project is located on federal lands and is regulated under the CNSC, therefore, it is anticipated that
provincial permits, licences or other authorizations are not required.

1.4.2 Relevant Standards, Codes and Guidelines

It is critical that the environmental assessment be conducted in accordance with relevant standards and codes,
while also taking into consideration appropriate guidelines. The environmental assessment and this EIS document
were completed in a manner consistent with directions outlined in the following documents.

Canadian Environmental Assessment Act, 2012

m Canadian Environmental Assessment Act, 2012. S.C. 2012, c. 19, s. 52

m Generic Guidelines for the Preparation of an Environmental Impact Statement pursuant to the Canadian
Environmental Assessment Act, 2012 (CNSC 2016)

m Operational Policy Statement: Assessing Cumulative Environmental Effects under the Canadian
Environmental Assessment Act, 2012 (The Agency 2015a)

m  Operational Policy Statement: Addressing the “Purpose of” and “Alternative Means” under the Canadian
Environmental Assessment Act, 2012 (The Agency 2015b)

m Operational Policy Statement: Determining Whether a Designated Project is Likely to Cause Significant
Adverse Environmental Effects under the Canadian Environmental Assessment Act, 2012 (The Agency
2015c)

m Reference Guide Considering Aboriginal Traditional Knowledge in Environmental Assessments Conducted
Under the Canadian Environmental Assessment Act, 2012 (The Agency 2015d)

m Interim Technical Guidance for Assessing Cumulative Environmental Effects under the Canadian
Environmental Assessment Act, 2012 (The Agency 2018a)

m Interim Technical Guidance for Determining Whether a Designated Project is Likely to Cause Significant
Adverse Effects under the Canadian Environmental Assessment Act, 2012 (The Agency 2018b)

Canadian Nuclear Safety Acts and Regulations
m Nuclear Safety and Control Act. S.C. 1997, c. 9.

m REGDOC-2.9.1 Environmental Protection: Environmental Principles, Assessments and Protection Measures
(CNSC 2017)

m REGDOC-3.2.2 Public and Indigenous Engagement: Indigenous Engagement (CNSC 2019b)
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m REGDOC-2.11.1 Waste Management, Volume llI: Assessing the Long-Term Safety of Radioactive Waste
Management (CNSC 2018a)

m REGDOC-2.4.1 Deterministic Safety Analysis (CNSC 2014)

m REGDOC-2.4.3 Nuclear Criticality Safety (CNSC 2018b)

Canadian Standards Association (CSA)
m  CSA N286-12: Management System Requirements for Nuclear Facilities (CSA Group 2012a); and

m CSA N288.6-12: Environmental Risk Assessment at Class 1 nuclear facilities and uranium mines and mills.
(CSA Group 2012b).

Discipline-specific standards, codes and guidelines used in the assessment of effects are identified within
each discipline section (Sections 5.2 to 5.10).

A concordance table is provided in Appendix 1.0-1 to help demonstrate compliance with the Generic Guidelines
for the Preparation of an Environmental Impact Statement pursuant to the Canadian Environmental Assessment
Act, 2012 (Generic EIS Guidelines) (CNSC 2016) and with REGDOC-2.9.1 Environmental Protection:
Environmental Principles, Assessments and Protection Measures (CNSC 2017). The concordance table lists the
requirements detailed in the Generic EIS Guidelines and in REGDOC-2.9.1, and the location of the corresponding
information in the EIS.

1.5 Structure of this Document

This document is CNL’s EIS for the NSDF Project. It has been prepared following the Generic EIS Guidelines
(CNSC 2016). This EIS is organized into the sections described below and shown on Figure 1.5-1.

m Executive Summary — This section contains a description of all key components of the NSDF Project and
related activities, a summary of all engagement activities, an overview of the results of the environmental
assessment, and a summary of the conclusions on the residual environmental effects of the NSDF Project
after considering mitigation and the significance of those residual effects.

m Section 1.0 Introduction — This section includes an overview of the NSDF Project and location,
an introduction to CNL, an overview of the regulatory framework the NSDF Project will follow and an outline
of the organization of this EIS document.

m Section 2.0 Purpose of the Project and Project Alternatives — This section identifies the objectives of the
NSDF Project, the problems and opportunities the NSDF Project is intended to address, and the rationale for
proceeding with the development. This section also considers the effects of alternative means of carrying out
the NSDF Project, identifies the economically and technically feasible alternatives, and includes
environmental and social considerations that were evaluated as means of implementing the NSDF Project.

m Section 3.0 Project Description — This section provides a description of all phases of the NSDF Project in
detail to allow CNL to predict potential adverse environmental, economic, social and health effects and to
address concerns from interested parties; a timeline for all phases of the NSDF Project, and a discussion of
components and activities, including infrastructure that will be developed as part of the NSDF Project.
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m Section 4.0 Public and Stakeholder Engagement — This section summarizes CNL’s engagement
activities, including documentation of meetings, discussion topics and outcomes, and relevant agreements
that were developed.

m Section 5.0 Environmental Effects — This section presents the environmental assessment approach,
selection of valued components, discipline-specific definitions of assessment boundaries, the NSDF Project
setting and baseline characterization, results of the environmental assessment, and determination of
significance of the residual effects of the NSDF Project on the environmental, economic, social, heritage and
health valued components. Section 5.0 Environmental Effects comprises the following subsections:

= Section 5.1 Environmental Assessment Approach;

Section 5.2 Atmospheric Environment;

= Section 5.3 Geological and Hydrogeological Environment;
= Section 5.4 Surface Water Environment;

= Section 5.5 Aquatic Environment;

= Section 5.6 Terrestrial Environment;

= Section 5.7 Ambient Radioactivity and Ecological Health;
= Section 5.8 Human Health;

= Section 5.9 Land and Resource Use; and

= Section 5.10 Socio-economic Environment.

m Section 6.0 Indigenous Interests — This section presents a summary of relevant issues of expressed
interest to Indigenous Peoples through engagement completed to date, including traditional land and
resource use, socio-economics, and valued components. This section also summarizes CNL’s engagement
activities with Indigenous Peoples, including documentation of meetings, discussion topics and outcomes,
and relevant agreements that were developed.

m Section 7.0 Malfunctions and Accidents — This section presents a description of potential credible
malfunctions and accidents that could be associated with the NSDF Project, the conditions under which they
could occur, proposed mitigations and contingency plans.

m Section 8.0 Summary of Cumulative Effects — This section contains a summary of the approach to the
assessment of cumulative effects, reasonably foreseeable future projects considered in the assessment,
and the environmental, economic, social and health effects predicted to occur as a result of the NSDF
Project that cannot be avoided or mitigated through the redesign or relocation of the NSDF Project or
through commitments made by CNL.

m Section 9.0 Summary of Significance of Residual Effects — This section contains a summary of
significance of residual environmental, economic, social and health effects predicted to occur as a result
of the NSDF Project that cannot be avoided or mitigated through the redesign or relocation of the NSDF
Project or through commitments made by CNL. It also presents the high-level conclusion of the evaluation of
significance for residual effects as a result of the NSDF Project effects and cumulative effects.
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Section 10.0 Effects of the Environment on the Project — This section contains the assessment of effects
of the environment on the NSDF Project including the likelihood and severity of the changes or effects and
mitigation planned to avoid or limit the changes or effects. The assessment also includes consideration of
effects from climate change.

Section 11.0 Summary of Monitoring and Follow-up Programs — This section presents an overview of
the follow-up monitoring plans and commitments made for the NSDF Project.

Section 12.0 Conclusions — This section includes a summary of the findings of the effects assessment,
the residual effects predicted to occur because of the NSDF Project including cumulative effects,
the significance of the residual effects of the NSDF Project, and an overall conclusion for the EIS.

Section 13.0 References — This section includes the references cited throughout the EIS.

Section 14.0 Glossary, Acronyms and Units — This section includes a compilation of key terms and
definitions, acronyms and units used in this EIS document.

Figure 1.5-1 shows the EIS sections in green and key technical support documents in orange. Key technical
support documents are:

NSDF Site Selection Report (CNL 2016b) for Section 2.0 of the EIS (Purpose of the Project and Project
Alternatives).

Design Description (AECOM 2019) for Section 3.0 of the EIS (Project Description).

Stakeholder Engagement Report (CNL 2017a, 2017b, 2019b) for Section 4.0 of the EIS (Public and
Stakeholder Engagement).

Indigenous Engagement Report (CNL 2021) for Section 6.0 of the EIS (Indigenous Interests).

Air Quality Assessment Technical Supporting Document (Golder 2019a) for Section 5.2 Atmospheric
Environment

Groundwater Flow Modelling of the NSDF (Golder 2019b) for Section 5.3 (Geological and Hydrogeological
Environment).

Surface Water Quality Technical Supporting Document (Golder 2019c) for Section 5.4 (Surface Water
Environment).

NSDF Safety Analysis Report (CNL 2020) for Section 5.8 (Human Health), Section 7.0 (Malfunctions and
Accidents) and Section 10.0 (Effects of the Environment on the Project).

Post-Closure Safety Assessment (Arcadis and Quintessa 2020b) and Ecological Risk Assessment for the
NSDF Project (Arcadis 2020a) for Section 5.7 (Ambient Radioactivity and Ecological Health), Section 5.8
(Human Health), Section 7.0 (Malfunctions and Accidents), and Section 10.0 (Effects of the Environment on
the Project).

Stage 4 Archaeological Assessment EMR Site (Kinickinick Heritage Consulting and Cameron Heritage
Consulting Inc. 2018) for Section 5.9 (Land and Resource Use) and Section 6.0 (Indigenous Interests).
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m Climate Change Assessment Technical Supporting Document (Golder 2019d) for Section 10.0 (Assessment
Effects of the Environment on the NSDF Project).

m Compilation of Baseline Reports and Studies for Section 2.0 (Purpose of the Project and Project
Alternatives), Section 3.0 (Project Description), Section 5.1 (Environmental Assessment Approach),
Section 5.3 (Geological and Hydrogeological Environment), Section 5.4 (Surface Water Environment),
Section 5.5 (Aquatic Environment), Section 5.6 (Terrestrial Environment), Section 5.7 (Ambient Radioactivity
and Ecological Health), Section 5.8 (Human Health).
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