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Integrity
We will conduct ourselves with openness, 
honesty and respect for all persons and 
organizations with whom we deal.

Excellence
We will pursue the best knowledge, 
understanding and innovative thinking in 
our analysis, engagement processes and 
decision-making.

Engagement
We will seek the participation of all communities 
of interest and be responsive to a diversity of 
views and perspectives. We will communicate 
and consult actively, promoting thoughtful 
reflection and facilitating a constructive 
dialogue.

Accountability
We will be fully responsible for the wise, prudent 
and efficient management of resources, and  
be accountable for all our actions. 

Transparency
We will be open and transparent in our process, 
communications and decision-making, so that 
the approach is clear to all Canadians.

The NWMO is guided by  
five fundamental values: 
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The NWMO welcomes all suggestions and ideas about its work and how it can help 
you learn more about APM.

Preface
The Nuclear Waste Management Organization (NWMO) is responsible for the implementation 
of Adaptive Phased Management (APM), Canada’s plan for the safe, long-term care of used 
nuclear fuel. APM involves the development of a large infrastructure project that will include a 
deep geological repository and Centre of Expertise for technical, environmental and community 
studies.

The NWMO invites all Canadians and Aboriginal peoples 
of Canada to learn more and become involved in the 
management of Canada’s used nuclear fuel. To support 
this involvement and demonstrate its commitment to 
transparency and accountability, the NWMO publishes 
an annual update to its five-year strategic plan, titled 
Implementing Adaptive Phased Management. The plan 
is regularly assessed, strengthened and redirected as 
appropriate in the face of new information and comments 

the NWMO receives through its engagement initiatives.
Implementing Adaptive Phased Management 

2017 to 2021 was released in draft for public review 
through to October 31, 2016. Following the review 
period, the plan was revised to reflect comments 
received. An overview of comments received about 
the draft plan and how they helped to refine the plan is 
published along with the revised 2017 to 2021 plan at  
www.nwmo.ca.
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You can reach the NWMO by mail,
fax, or email, or through its website:

Lisa Frizzell
Director, Corporate Affairs

Nuclear Waste Management Organization
22 St. Clair Avenue East, Sixth Floor
Toronto, ON M4T 2S3
Canada

Fax: 647.259.3692
Email: learnmore@nwmo.ca 
Website: www.nwmo.ca



Executive Summary
The NWMO is responsible for the long-term care of Canada’s used nuclear fuel. 
Implementing Adaptive Phased Management 2017 to 2021 describes its five-year work  
program. 

Adaptive Phased Management (APM), Canada’s long-term 
plan for used nuclear fuel, is a management system and 
technical method. The management system is based 
on phased and adaptive decision-making supported 
by public engagement and continuous learning. The 
end point of the technical method is a repository that 
will contain and isolate Canada’s used nuclear fuel 
deep underground in a suitable rock formation. A safe 
and secure transportation system will be developed to 
transport used nuclear fuel from the facilities where it is 
currently stored on an interim basis to the centralized 
site. The NWMO’s primary motivation is safety – to 
protect people and the environment from Canada’s 
highly radioactive used nuclear fuel. This objective and 
common vision underpins all the work of the NWMO. 
All aspects of the NWMO’s work will meet or exceed all 
applicable federal and provincial regulatory standards and 
requirements for protecting the health, safety, and security 
of humans and the environment.

One focus of the 2017 to 2021 period will be on siting 
and working with potentially interested communities as 
they move through the Preliminary Assessments step 
in the siting process. Activities will support community 
learning and engagement, as well as site evaluation. 
Importantly, this involves working with interested and 
potentially affected First Nation and Métis communities, 
and other surrounding communities to learn about and 
consider whether the project might fit in the area.

Twenty-one communities successfully passed an initial 
screening and elected to advance to the preliminary 
assessment step of the site selection process. These 
Phase 1 assessments, now complete, have guided 
a gradual narrowing-down process. Siting activity 
is now focused on a smaller number of areas, as 
the NWMO works with communities on multi-year  

Phase 2 Preliminary Assessments.
Currently, work is continuing in and around nine of 

the communities1 that initiated their areas’ involvement 
in the process. Aboriginal peoples and communities in 
the surrounding area are progressively being engaged in 
learning and decision-making. The NWMO expects that 
the advancement of preliminary assessments over the 
five-year planning period will continue to build information 
to guide a future decision on selection of the preferred 
area to proceed to site characterization.

Another important focus of the next five years will be 
to demonstrate the safety performance of the engineered-
barrier system, and that it can be produced effectively and 
efficiently through continued proof testing activities. Over 
the planning period, the NWMO will complete design, 
fabrication, and testing of prototype repository containers, 
buffer and emplacement systems in its test facility.

The NWMO will continue to refine conceptual designs 
and postclosure safety assessments for a repository 
in both crystalline and sedimentary rock formations, 
and keep the Canadian Nuclear Safety Commission 
informed about its work. Throughout the planning period, 
engagement and social research will continue. Attention 
to sound governance and assurances around program 
funding will be maintained. Investing in people and the 
skills key to program success and continuity will remain 
a priority.

The NWMO will continue to escalate planning 
activity during the planning period for next steps in APM 
implementation. The NWMO and communities involved 
in the site selection process will continue planning for 
the establishment of the Centre of Expertise and many 
local activities that will be initiated once a preferred site is 
identified, which may be as early as 2023.

1 Blind River, Central Huron, Elliot Lake, Hornepayne, Huron-Kinloss, Ignace, Manitouwadge, South Bruce, and White River.
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The NWMO approaches its work with the following vision: 
the long-term management of Canada’s nuclear waste  
in a manner that safeguards people and respects  
the environment, now and in the future.

Key milestones for the next five-year planning period include:

»» Advance preliminary field studies and technical assessments to assess safety, and work to 
develop a strong partnership to support a further narrowing down of study areas throughout 
this planning period;

»» Advance preliminary field studies and assessments, and work to develop a strong partnership 
to support the identification of a preferred site to be the focus of detailed site characterization, 
which may begin as early as 2023;

»» Conduct this work collaboratively with the communities involved, including First Nation and 
Métis communities in the area, and surrounding communities in order to establish a foundation 
to proceed in partnership to implement the project;

»» Design and manufacture physical prototypes of the used nuclear fuel container and transporta-
tion containers at the NWMO test facility;

»» Complete an integrated review of microbiological processes that could occur within the reposi-
tory environment;

»» Advance planning for the design of the national Centre of Expertise to be established at the 
selected site, through discussion with communities engaged in the site selection process;

»» With communities in the site selection process, expand opportunities for local employment and 
building capacity and skills for future jobs associated with APM construction and operations; 

»» Advance transportation plans through container design and testing, and through engagement 
of citizens to inform the development of a planning framework; and

»» Work with waste owners in planning for future transport of used nuclear fuel from the interim 
storage facilities where it is currently stored.

This strategic plan is a ‘living’ document that is regularly assessed, strengthened and redirected in 
the face of new information, direction and guidance from communities, advances in science and 
technology, insight from Indigenous Knowledge, changes in societal values, and evolving public 
policy. APM will only proceed as quickly as Canadians, successful technology development and 
demonstration, and the regulatory authorities allow.

The plan for the next five years is organized along eight strategic objectives outlined in the 
following pages. The NWMO continues to evolve these objectives as implementation of APM 
progresses. 
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Strategic Objectives 2017 to 2021

The NWMO will:

»» Build sustainable, long-term relationships with interested Canadians and 
Aboriginal peoples of Canada, and involve them in setting future directions 
for the safe, long-term management of used nuclear fuel. Continue to adapt 
plans for the management of used nuclear fuel in response to evolving 
societal expectations and values, insight from Indigenous Knowledge, and 
changes in public policies;

»» Implement collaboratively with communities the process to select a site 
suitable for locating the deep geological repository and Centre of Expertise 
in a safe location in an area with an informed, willing host;

»» Conduct testing of the engineered-barrier system in order to demonstrate 
that it meets safety requirements, and can be produced effectively and 
efficiently;

»» Advance planning and capabilities for the construction and operation of the 
deep geological repository and the associated Centre of Expertise at the site 
selected to host the project;

»» Continuously improve technical knowledge in collaboration with universities 
and international partners, and adapt plans consistent with international best 
practices;

»» Establish safe, secure and socially acceptable plans for transporting used 
nuclear fuel;

»» Ensure funds are available to pay for the safe, long-term management of 
Canada’s used nuclear fuel; and

»» Maintain an accountable governance structure that provides confidence to 
the Canadian public in the conduct of the NWMO’s work.

Nuclear Waste Management Organization4 



Build Sustainable 
Relationships and 
Continue to Adapt 
Plan

The NWMO continued to engage with interested individuals and groups, communities, 
and Aboriginal peoples of Canada in the development and implementation of NWMO 
plans. The NWMO also continued a program of continuous learning in order to adapt 
plans in response to evolving societal expectations and values, changes in public 
policies, and insight from Indigenous Knowledge. The NWMO:

»» Continued to work with the Municipal Forum to develop a better understanding of 
the needs and processes of municipalities involved in the site selection process and 
of the communities in the surrounding area;

»» Worked closely with the Council of Elders and Youth to finalize an Indigenous 
Knowledge Policy and incorporate Indigenous Knowledge in the NWMO’s work;

»» Engaged with a broad range of municipalities and Aboriginal organizations through a 
program of involvement in municipal association conferences, and First Nation and 
Métis organization events and learning agreements;

»» Strengthened relationships with federal and provincial governments, and briefed 
elected representatives about the project and site selection process;

»» Reviewed with governments the process for fieldwork activities;

»» Supported initiatives designed to increase youth interest and participation in  
science, including SHAD, the Science North School Outreach Program, and 
Scientists in School;

»» Completed a full update of its website, and used a wide variety of communications 
media to keep communities and the public at large informed about the NWMO, its 
work and the site selection process; and

»» Continued to solicit input on its plans, including evolving societal expectations and 
values, and also insight from Indigenous Knowledge, in order to adapt plans as 
needed.

Progress Since Last Implementation 
Plan
The NWMO reports in detail on its progress in achieving the activities outlined in the Implementation Plan each year in its 
Annual Report and every three years in its Triennial Report. Selected highlights of progress in 2016 against the strategic 
objectives that guided that work are outlined below.
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Demonstrate Safety 
and Feasibility of 
Repository and 
Engineered-Barrier 
Design

Continuously 
Improve Technical 
Knowledge 

The NWMO continued development of the repository design and proof testing of the 
engineered barriers. The NWMO:

»» Demonstrated container and buffer system emplacement, and fabricated a mock-up 
of the repository emplacement room;

»» Prepared alternative repository layouts for a variety of geosphere conditions;

»» Continued to update the repository safety case studies;

»» Conducted an independent peer review of the generic corrosion program;

»» Established procedures for the used fuel container serial production trials;

»» Fabricated a full-scale beta buffer box; and

»» Fabricated and pressure-tested a full-scale copper-coated prototype used fuel 
container.

The NWMO continued to collaborate with universities and international partners 
to stay abreast of best practice and developments in the field of used nuclear fuel 
management. The NWMO:

»» Completed swelling and hydraulic conductivity tests on bentonite seal materials;

»» Hosted the annual Geoscience Seminar;

»» Participated in collaborative research programs in international underground 
research labs, including the POST project with Sweden and Finland, various 
experiments at Mont Terri in Switzerland, and the GAST experiment at Grimsel in 
Switzerland;

»» Published peer-reviewed journal articles, conference papers, and technical reports; 
and

»» Supported research projects with 15 Canadian university groups.

Working with communities, the NWMO continued to advance preliminary assessments 
of site suitability. The NWMO:

»» Continued the preliminary assessment studies in the vicinity of nine communities 
that expressed interest in the project: Blind River, Central Huron, Elliot Lake, 
Hornepayne, Huron-Kinloss, Ignace, Manitouwadge, South Bruce, and White River; 

»» Worked independently and with interested communities to continue to engage, build  
relationships, and learn about and consider the project with potentially affected  
First Nation and Métis peoples and other communities in the area, with the objective 
of developing a partnership to support implementation; and

»» Supported engagement and learning with communities – including discussion of 
economic effects, Centre of Expertise and capacity building – with the objective of 
seeking an informed and willing host for the facility.

Collaboratively 
Implement Process 
to Select a Site

Nuclear Waste Management Organization6 



Provide Financial 
Surety

Ensure Governance 
and Accountability

The NWMO, in compliance with the Nuclear Fuel Waste Act (NFWA), continued to 
monitor the trust funds whose sole purpose is to fund the implementation of the deep 
geological repository and facilities, provided a construction licence has been granted 
by the Canadian Nuclear Safety Commission, many years in the future. In 2016, the 
NWMO completed a full update of the lifecycle cost estimate for Adaptive Phased 
Management.

Multiple layers of oversight and peer review, complemented by externally audited 
international certifications, helped ensure that the NWMO’s work was both 
transparent and guided by the highest scientific and professional standards.  
The NWMO:

»» Continued to seek independent review of its work through independent technical 
reviews, its Advisory Council, and its Council of Elders and Youth; and

»» Continued to report annually to the Minister of Natural Resources Canada,  
as required by the NFWA.

Develop 
Transportation Plans

The NWMO made progress in its technical program, which is designed to address 
all aspects of safety and security, and its engagement program to help communities 
learn about transportation of used nuclear fuel and become involved in its planning.  
The NWMO:

»» Prepared the preliminary design description of the Basket Transportation Package 
(BTP);

»» Prepared the scope of work for the fabrication of the BTP;

»» Prepared a preliminary transportation risk assessment memorandum;

»» Prepared the Phase 2 logistics memorandum;

»» Facilitated community learning with visits of the mobile transportation exhibit, 
participation at municipal conferences, and community briefings and discussions; 
and

»» Updated material to further support learning and discussions, including develop-
ment of a discussion document.
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NWMO Organization
NWMO Vision: The long-term management of Canada’s nuclear waste in a manner that 
safeguards people and respects the environment, now and in the future.

The Government of Canada, through the Nuclear Fuel 
Waste Act (2002), assigned responsibility for the long-term 
management of Canada’s used nuclear fuel to the NWMO. 
The NWMO was established to operate on a not-for-profit 
basis by Canada’s major nuclear fuel waste owners – 
Ontario Power Generation (OPG), Hydro-Québec and New 
Brunswick Power Corporation. The NWMO’s mission is to 
develop and implement, collaboratively with Canadians, a 
management approach for the long-term care of Canada’s 
used nuclear fuel that is socially acceptable, technically 
sound, environmentally responsible and economically 
feasible. 

Over the period 2002 to 2005, the NWMO engaged 
a broad cross-section of citizens in a study to examine 
options for the long-term care of Canada’s used nuclear 
fuel. The study and NWMO’s recommendation to the 
Government of Canada are available on the NWMO 
website at www.nwmo.ca.

In 2007, the Government of Canada, based on the 
NWMO’s recommendation, selected Adaptive Phased 
Management (APM) as the best plan for Canada for 
safeguarding both the public and the environment over 
the very long time in which used nuclear fuel must be 
managed. Implementation of a deep geological repository 
under APM will be regulated by the Canadian Nuclear 
Safety Commission (CNSC) under the Nuclear Safety and 
Control Act (NSCA) and its associated regulations.

Since its inception in 2002 and as required by Canada’s 
plan, the NWMO has advanced and refined designs for a 
deep geological repository for the long-term containment 
and isolation of used nuclear fuel. This work has advanced 

substantially since 2002, and proof testing is an important 
focus of current work.

In 2010, the NWMO initiated the site selection process, 
following a two-year dialogue with Canadians to design 
a community-driven process for identifying the location 
for the deep geological repository. Since that time, the 
NWMO has worked with communities that chose to 
become involved in the site selection process through the 
early steps of learning more about APM and the project. 
As the siting process advances, an increasingly important 
focus is working with these communities to engage and 
build relationships with First Nation and Métis peoples, and 
other communities in the area to learn about and consider 
the project together. Technical assessments in the areas 
of these communities are advancing from desktop studies 
to field studies, including airborne surveys, and geological 
and environmental mapping.

The NWMO continues to build a multidisciplinary team 
with a range of experience in the fields of social research, 
technical research and development, engineering 
and design, public engagement, Aboriginal relations, 
communications, finance, and governance. The NWMO 
continues to collaborate with an extensive network of 
consultants, practitioners and academics from across 
Canada and around the world to ensure that its work 
benefits from the best available knowledge. Investment 
in human resources, skills training, and networks of 
specialists is important to building and sustaining a 
capability for inquiry, assessment and decision-making 
to support the implementation of APM. These specialists 
are critical to implementing the siting process, supporting 
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community interest and partnerships, and undertaking technical, 
socio-economic and cultural site investigations.

Management of used nuclear fuel is a very long-term responsibility. 
The NWMO must be steady, stable, and long term in its outlook and 
actions. This requires sustained investment in the organization to ensure 
resource capacity, capability, expertise, and sound administrative and 
management policies and practices that provide a foundation for 
operations spanning decades. The long time frames associated with 
management of used nuclear fuel give rise to the additional priority 
of intergenerational knowledge management. The preservation and 
transfer of knowledge and institutional memory across generations 
will be integral to supporting lengthy decision-making processes, and 
the integration of technical, scientific, and social information over long 
periods of time.

As the NWMO proceeds with the implementation of APM and builds 
partnerships to facilitate it, having capacity at the local and regional 
levels to participate will become a critical component of the larger 
organization required to implement the project. Going forward, the 
NWMO will continue to seek opportunities to meet emerging resource 
needs by recruiting staff locally in the siting areas wherever possible. 
The organization will also work with communities to build capacity, 
training and skills for jobs associated with the APM Project in the years 
ahead, and to ensure well-being is fostered.

In addition to its responsibility for implementing Canada’s plan for 
the long-term management of used nuclear fuel, the NWMO is assisting 
OPG in seeking regulatory approval to prepare a site and construct 
a proposed deep geologic repository for the long-term management 
of low- and intermediate-level waste from OPG-owned or -operated 
reactors. The NWMO has provided expertise in repository design and 
implementation to OPG’s project.
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Regulatory Oversight of Adaptive Phased Management

The NWMO is committed to meeting or exceeding all applicable regulatory standards and requirements for 
protecting the health, safety and security of people and the environment.

Implementation of a deep geological repository falls within federal jurisdiction and will be regulated under the 
NSCA and its associated regulations. The CNSC, as Canada’s independent regulatory authority, regulates 
the use of nuclear energy and materials to protect the health, safety, and security of Canadians and the 
environment; and to implement Canada’s international commitments on the peaceful use of nuclear energy. 
The CNSC also disseminates objective scientific, technical and regulatory information to the public.

Under section 26 of the NSCA, activities associated with a nuclear facility can occur only in accordance 
with a licence issued by the CNSC. The repository for Canada’s used nuclear fuel will be subject to the 
CNSC’s comprehensive licensing system, which covers the entire life cycle of the repository, from site 
preparation, to construction, operation, decommissioning (closure and postclosure), and abandonment 
(release from CNSC licensing). This stepwise approach will require a licence for each phase of the  
repository life cycle. The process for obtaining a “site preparation” licence will be initiated by the NWMO. 
The NWMO would submit an application for a Licence to Prepare Site (and possibly construct) to the 
CNSC. A licensing decision by the CNSC on a repository can be taken only after the successful completion 
of the environmental assessment, following the process established by the Canadian Environmental 
Assessment Act, 2012. More information about the CNSC’s licensing process is available at  
www.cnsc-ccsn.gc.ca.

The transportation of used nuclear fuel is jointly regulated by the CNSC and Transport Canada.

Although the CNSC is the main licensing authority, it administers its licensing system in co-operation with 
other federal and provincial government departments and agencies in areas such as health, environment, 
transport, and labour.
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Adaptive Phased Management

»» Centralized containment and isolation of used 
nuclear fuel in a repository deep underground in 
a suitable rock formation;

»» A series of steps and clear decision points that 
can be adapted over time;

»» An open, inclusive and fair siting process to 
identify an informed and willing host;

»» Opportunities for people and communities to 
be involved throughout the implementation 
process; 

»» Provision of optional temporary shallow storage 
at the central site, if needed2;

»» Long-term stewardship through the continuous 
monitoring of used nuclear fuel;

»» Ability to retrieve the used nuclear fuel over 
an extended period should there be a need to 
access the waste or take advantage of new 
technologies; and

»» Financial surety and long-term program funding 
to ensure the necessary money will be available 
for the long-term care of used nuclear fuel.

2 Temporary shallow storage at the deep geological repository is optional and not currently included in the NWMO’s implementation plan.

Canada’s Plan for  
Used Nuclear Fuel
Canada’s plan for the long-term care of used nuclear fuel is known as Adaptive Phased 
Management (APM). Used nuclear fuel will be safely and securely contained and isolated from 
people and the environment in a deep geological repository in a suitable rock formation using 
a multiple-barrier system. A fundamental tenet of Canada’s plan is the incorporation of learning 
and knowledge at each step to guide a process of phased decision-making. APM is designed 
to be flexible and respond to new learning, social priorities and evolving public policy.

The development of the long-term management facility 
for Canada’s used nuclear fuel is a national infrastructure 
project (see The Project on page 14). The facility is to be 
sited in an area with an informed, willing host. The process 
for identifying the site reflects the ideas, experience and 
best advice of a broad cross-section of Canadians who 
participated in dialogues conducted over a two-year 

period to design the process to select a site.  
APM moves towards a goal that Canadians themselves 

identified: safe, secure, long-term containment and isolation 
of used nuclear fuel produced in Canada with flexibility for 
future generations to make their own decisions, and adapt 
to experience and societal changes.
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Canadians’ objectives for the long-term management of used nuclear fuel, 
as identified during the study phase:

»» Fairness: To ensure fairness (in substance and process) in the distribution of costs, benefits, 
risks, and responsibilities, within this generation and across generations.

»» Public Health and Safety: To protect public health from the risk of exposure to radioactive or 
other hazardous materials, and from the threat of injuries or deaths due to accidents.

»» Worker Health and Safety: To protect workers from and minimize hazards associated with 
managing used nuclear fuel.

»» Community Well-Being: To ensure the well-being of all communities with a shared interest.

»» Security: To ensure the security of facilities, materials and infrastructure.

»» Environmental Integrity: To ensure that environmental integrity is maintained over the long term.

»» Economic Viability: To ensure the economic viability of the used nuclear fuel management 
system, while simultaneously contributing positively to the local economy.

»» Adaptability: To ensure a capacity to adapt to changing knowledge and conditions over time.

Nuclear Waste Management Organization12 



Used Nuclear Fuel

Used nuclear fuel is a byproduct of the generation of electricity by nuclear power 
plants3. It remains radioactive for a long period of time, and the material must be 
contained and isolated from people and the environment essentially indefinitely. 
Canada’s used nuclear fuel is currently safely managed in facilities licensed for interim 
storage at nuclear reactor sites in Ontario, Quebec, and New Brunswick, as well as 
at Atomic Energy of Canada Limited (AECL) owned sites in Quebec, Ontario, and 
Manitoba.

Canadian nuclear power plants are fuelled by natural uranium, formed into ceramic 
pellets which are encased in Zircaloy tubes welded together in the shape of a 
fireplace log weighing approximately 24 kilograms. Once the fuel bundle has been 
used to generate electricity, it is removed from the reactor. Physically, the bundle looks 
the same as when it was placed in the reactor. When used nuclear fuel is removed 
from a reactor, it is considered a waste product, is radioactive and requires careful 
management. It is first placed in a water-filled pool where its heat and radioactivity 
decrease. After seven to 10 years, the used bundles are placed in dry storage 
containers, silos or vaults. The storage containers have a minimum design life of  
50 years. Although its radioactivity decreases with time, many radionuclides 
associated with used nuclear fuel have very long half-lives and will remain radioactive 
for many hundreds of thousands of years. Chemical toxicity also persists, and the 
used nuclear fuel will remain a potential health risk for many hundreds of thousands 
of years. For these reasons, used nuclear fuel requires careful management.

About 90,000 used nuclear fuel bundles are generated in Canada on average each 
year. Over more than 50 years, Canada’s nuclear power program has produced 
just under 2.7 million used nuclear fuel bundles. A small amount of used nuclear 
fuel is also created at research and development facilities owned by AECL, and 
Canadian university facilities. If the entire inventory of used nuclear fuel bundles could 
be stacked end-to-end like cordwood, it would fit into a space the size of seven 
hockey rinks, from the ice surface to the top of the boards. The NWMO publishes 
an annual update on the number of fuel bundles currently in storage, along with a 
range of projections for future quantities. This report, Nuclear Fuel Waste Projections 
in Canada, is available on the NWMO website at www.nwmo.ca/reports. 

The NWMO has a legal obligation to provide long-term management of all Canada’s 
used nuclear fuel, that which exists now and that which will be produced in the future.

3 A small amount of used nuclear fuel comes from research reactors. In addition to used nuclear fuel, the 
operation of nuclear reactors produces low- and intermediate-level waste that is managed at the reactor 
sites and Ontario Power Generation’s Western Waste Management Facility. Waste owners are directly 
responsible for management of low- and intermediate-level waste. See glossary for more  
information about low- and intermediate-level waste.
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The Project

This national infrastructure project will include the development of a 
deep geological repository and used nuclear fuel transportation system, 
and a national Centre of Expertise. 
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The containers will be placed into a bentonite buffer box in the  
Used Fuel Packing Plant (UFPP). These buffer boxes are stacked  
(two high) in the horizontal placement room, and any spaces are 
backfilled with bentonite pellets.
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Deep Geological Repository 

The deep geological repository is a multiple-barrier system designed to safely contain and 
isolate used nuclear fuel over the long term. It will be constructed at a depth of approximately 
500 metres, depending upon the geology of the site, and consist of a network of placement 
rooms for the used nuclear fuel. The surface facilities require a dedicated surface area of about 
650 metres by 550 metres for the main buildings and about 100 metres by 170 metres for the 
ventilation exhaust shaft. The NWMO expects that land above the underground footprint that is 
not required for the surface facilities or to meet regulatory requirements would be available for 
other uses. The NWMO will have to demonstrate that regulatory or other requirements for safety 
that could limit those activities in the immediate area surrounding the surface facilities have been 
met. Based on current inventory projections and depending on local geology, the underground 
repository requires a subsurface area in suitable host rock of about two kilometres by  
three kilometres (about 600 hectares or 1,480 acres).

In addition to the surface area described above, the excavated rock from the underground 
repository will need to be managed for use in backfilling and sealing the repository. Any remaining 
excavated rock may have a public or commercial use by the community and surrounding region 
as aggregate for construction. An excavated rock management area could require a surface 
area of about 460 metres by 380 metres, with a height of 15 metres. The footprint, height and 
location(s) of excavated rock could be planned in a way that takes into account community 
preferences. The area will also include a stormwater runoff pond to collect and manage surface 
water. The excavated rock management area is currently assumed to be located off-site; its size 
and location will be determined in collaboration with the community and surrounding area.

Used nuclear fuel will be loaded into specially designed and certified transportation packages at 
the reactor sites and transported to the repository site where it will be repackaged in corrosion-
resistant containers for placement in the repository. The containers will be packed into buffer 
boxes in the UFPP and transported underground to one of the many placement rooms. The 
containers will be placed horizontally within the confines of a placement room and sealed with 
an effective sealing material such as bentonite clay.

The used nuclear fuel will be monitored to ensure safe management and retrievability throughout 
all phases of implementation consistent with the direction from Canadians. Once a decision has 
been made to close the facility, the NWMO will seek the appropriate regulatory approvals prior 
to decommissioning. Any remaining equipment will be removed, and then the access tunnels 
and shafts will be backfilled and sealed. The nature and duration of postclosure monitoring of 
the facility will be decided in the future in collaboration with those living in the community once 
safety requirements have been met.

A robust safety case must be developed to demonstrate that the project can be safely 
implemented at the site, including transportation, and that it can meet or exceed the 
requirements of regulatory authorities and the host. Further details on regulatory oversight are 
provided on page 10.

No foreign waste (used nuclear fuel from outside Canada) will be placed in this facility.
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Transportation of Used Nuclear Fuel

Used nuclear fuel is currently safely stored in facilities licensed by the Canadian Nuclear Safety 
Commission (CNSC) at or near sites where it is produced. Placing all Canada’s used nuclear fuel 
in a single central location will require transportation from these interim storage facilities to the 
deep geological repository. The NWMO will need to demonstrate to regulatory authorities and 
citizens the safety and security of any transportation system before transport of used nuclear 
fuel to the repository can begin. Transportation of the used nuclear fuel will have to meet the 
stringent packaging and transport requirements of the CNSC and Transport Canada regulations 
prior to obtaining the certificate for the design of the package and a licence to transport being 
issued. For more information, please see Safe and Secure Transportation of Canada’s Used 
Nuclear Fuel at www.nwmo.ca.

Centre of Expertise

A Centre of Expertise will be established at a location selected for detailed site evaluation  
(Step 4 of the siting process). The centre will be located at or near this site, as determined with 
communities in the area. Its purpose will be to support the multi-year testing and assessment 
of the site on technical safety and community well-being related dimensions, which are key 
components of the site selection process. It will be the home for an active technical and social 
research and technology demonstration program during this period. It will involve scientists 
and other experts in a wide variety of disciplines, including geoscience and engineering. It will 
also involve specialists in environmental, socio-economic and cultural impact assessment. The 
technologies and monitoring processes involved in the operation of a deep geological repository 
may be of interest and have applications in the community beyond the deep geological 
repository. This will be explored with the community.

The design details of the Centre of Expertise would be developed with the interested community, 
First Nation and Métis communities in the area, and surrounding communities with their 
preferences in mind. Discussion of the design details is also an important opportunity for 
involvement of youth. The Centre of Expertise could also be designed as a focus for engaging 
members of the community to learn more about the project, and to view the scientific and 
engineering work-in-progress involved in site assessment, through public viewing galleries and 
interactive displays. The centre could be created as a small science centre, highlighting and 
demonstrating the science and technology being used to determine whether the site is suitable. 
It may be developed as a meeting place and learning centre for the community, and as a 
destination that welcomes interested visitors from the region and beyond.

The Centre of Expertise would be expanded to support construction and operation of an 
underground facility at the repository site designed to confirm the characteristics and operating 
performance of the site. The centre would become a hub for knowledge sharing across Canada 
and internationally.

As with some other aspects of the project, the exterior design of facilities and the way they are 
incorporated into the landscape will be a subject of discussion and shared planning with those 
living in the area.

Read more about the Centre of Expertise in the chapter beginning on page 44.
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A Partnership Approach

 
The project will only proceed with the involvement of the interested community, First Nation 
and Métis communities in the area, and surrounding communities, working in partnership to 
implement it.

The NWMO will work with the interested community, First Nation and Métis communities in 
the area, and surrounding communities to harness the economic benefits associated with the 
project in a manner that will directly and positively contribute to the well-being of not only the 
interested community, but also other communities within the surrounding area, and as much as 
possible, drive future growth, capabilities and expertise that will sustain the community over time.

By working with the NWMO, action plans will be developed to ensure the well-being goals 
communities have set for themselves help guide decision-making at each phase of the project, 
from construction through operation and long-term monitoring, so that each phase benefits the 
community.

For a fuller description of the project, please see Description of a Deep 
Geological Repository and Centre of Expertise for Canada’s Used Nuclear 
Fuel at www.nwmo.ca.
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Planning Priorities  
for 2017 to 2021
To guide implementation of Adaptive Phased Management (APM), the NWMO has established 
eight strategic objectives. The objectives identify program areas in the implementation of APM 
and the planning priorities for 2017 to 2021. 

First developed in 2007, the objectives were the subject 
of public review and discussion in 2007 and 2008. 
Subsequent evolution of the strategic objectives reflects 
advancement in the implementation of APM, as planning 
milestones are met and major areas of focus for the 
used nuclear fuel program evolve. On an annual basis, 
the NWMO publishes for review and comment the rolling 
five-year implementation plan for APM to confirm support 
for the strategic direction and invite suggestions on the 

associated work programs. 
The NWMO has adapted its strategic objectives to 

capture the priorities identified in public review and reflect 
the advancement in implementation of APM.

The strategic objectives guiding the next five years 
of work on the APM program are summarized hereafter. 
These strategic objectives also provide the framework 
for the specific activities and deliverables outlined in this 
document.
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Strategic Objectives 2017 to 2021

The NWMO will: 

»» Build sustainable, long-term relationships with 
interested Canadians and Aboriginal peoples 
of Canada, and involve them in setting future 
directions for the safe, long-term management 
of used nuclear fuel. Continue to adapt plans 
for the management of used nuclear fuel in 
response to evolving societal expectations and 
values, insight from Indigenous Knowledge, and 
changes in public policies; 

»» Implement collaboratively with communities the 
process to select a site suitable for locating 
the deep geological repository and Centre of 
Expertise in a safe location in an area with an 
informed, willing host; 

»» Conduct testing of the engineered-barrier 
system in order to demonstrate that it meets 
safety requirements, and can be produced 
effectively and efficiently; 

»» Advance planning and capabilities for the 
construction and operation of the deep  
geological repository and the associated  
Centre of Expertise at the site selected to host 
the project; 

»» Continuously improve technical knowledge in 
collaboration with universities and international 
partners, and adapt plans consistent with  
international best practices; 

»» Establish safe, secure and socially acceptable 
plans for transporting used nuclear fuel; 

»» Ensure funds are available to pay for the safe, 
long-term management of Canada’s used 
nuclear fuel; and 

»» Maintain an accountable governance structure 
that provides confidence to the Canadian public 
in the conduct of the NWMO’s work.

Planning Priorities

In May 2010, the NWMO initiated a multi-year process for selecting an informed, willing host 
for a national facility for the long-term care of used nuclear fuel. The primary focus of the APM 
program over the five-year planning period will be on two multi-year projects:

»» The delivery of Phase 2 Preliminary Assessments in support of the APM site selection process, 
with the objective of identifying in the future the preferred siting area to take forward for detailed 
site characterization; and

»» The proof testing of the engineered-barrier system for the used fuel repository, with the objec-
tive of demonstrating that it meets design requirements.
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Over the period 2017 to 2021, the NWMO will continue 
to implement the process to decide where to contain and 
isolate Canada’s used nuclear fuel for the long term. Site 
selection for the APM Project is, by design, a community-
driven process in which potentially interested communities 
have initiated a process of learning in their area to explore 
potential suitability to host the project through a range 
of technical studies and assessment activities. Over the 
course of the studies, First Nation and Métis communities 
in the vicinity and surrounding communities are engaged. 
The NWMO’s current planning assumptions anticipate 
that all Phase 2 assessments may be completed in 
2022, enabling selection of the preferred site in 2023. To 
ensure organizational readiness, the NWMO will undertake 
preparatory work so it is positioned at that time to move 
forward the next steps of site characterization with local 
communities.

In this same period, a program of proof testing will serve 
two main purposes: 1) to demonstrate the performance 
of the engineered barriers to provide evidence that the 
design meets the safety requirements; and 2) to prove that 
the NWMO can successfully and repeatedly manufacture 

and operate all components of the engineered-barrier 
system. The proof test plan includes work to demonstrate 
the functionality and operability of the engineered-barrier 
system, including the ability of the container to withstand 
repository loads and resist corrosion throughout the life of 
the repository. From an operability perspective, the plan 
includes development of a manufacturing program for 
welding and copper coating of the used fuel container. 

A wide range of technical work programs and activities 
are planned for 2017 to 2021 to ensure the organization 
is prepared for each sequence of field investigations 
and detailed assessment, transportation planning, 
refined repository design, and safety case development. 
Preparatory work on the Centre of Expertise will be an 
important focus as the NWMO ensures it is ready to start 
site characterization, demonstration and verification work 
as early as 2023. The detailed scoping of activities and 
schedules for these projects will be further articulated over 
the planning period. For planning purposes, the NWMO 
is assuming operations could begin between 2040 and 
2045.

Reference Planning Timelines

By design, the NWMO has not prescribed schedules or set deadlines for reaching each milestone related 
to APM Project implementation. The pace and manner of progressing through the site selection process 
will necessarily reflect timelines shaped by communities. The time required to move through implementation 
steps will also be determined by the time needed to complete the rigorous process of confirming safety. The 
NWMO is committed to leading quality processes to establish strong technical, scientific and social bases 
for siting decisions. The NWMO will take the time required to complete community engagement, learning, 
and technical assessments needed to confirm safety and community well-being.

While it is not appropriate to set deadlines for APM implementation steps, it is understandable that the many 
communities and organizations with whom the NWMO works wish to understand the potential duration 
of these steps and the overall process. To guide project planning, it is also important that the NWMO 
establish reference assumptions about timing associated with the phases of APM work. This planning 
process ensures that budgets are anticipated and money is set aside in trust funds to fully cover project 
implementation costs at each stage. Reference planning assumptions help ensure the NWMO prepares in 
advance and is in a state of readiness to move forward to each future phase of work.

This plan outlines the NWMO’s most current understanding of the time that may be required to complete  
Phase 2 siting assessments and to support a decision on a preferred location, based on latest available 
information.  

The NWMO will continue to report its best assumptions on expected timing of siting and other stages of the 
project as work advances.
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The NWMO submits an application for a Licence to 
Prepare Site (and possibly construct) to the Canadian 
Nuclear Safety Commission. This application also 
initiates an environmental assessment process. Further 
details are provided in Regulatory Oversight of Adaptive 
Phased Management on page 10.

Licensing and 
Environmental 
Assessment Process

Together with communities in the area, the NWMO 
selects a preferred site where a strong technical 
safety case can be developed and a strong partnership 
can be established involving interested community, 
First Nation and Métis communities in the area, and 
surrounding communities.

Single Preferred Site 
Identi�ed, Detailed 
Site Characterization 
and Construction of 
Centre of Expertise 
Begin

Construction and Operation of the Facility Proceeds

*Reference planning timelines

The NWMO works collaboratively with citizens to 
design a process for selecting a preferred central site 
for the deep geological repository and Centre of 
Expertise.

Government selects APM and mandates the NWMO to 
begin implementation.

The NWMO’s three-year study with interested 
Canadians recommends APM as the best approach.

The NFWA requires the NWMO to consider alterna-
tive technical methods for the long-term management 
of Canada’s used nuclear fuel.

In collaboration with interested communities, the 
NWMO conducts high-level desktop reviews to assess 
potential to meet project requirements in the area.

The NWMO initiates the siting process with a program 
to provide information, answer questions and build 
awareness. Communities begin to identify interest in 
learning more and initiating studies in the area. 

The NWMO conducts preliminary studies to further 
assess suitability. Areas with less potential to meet 
project requirements are eliminated from further 
consideration.

2002

2007

2002 to 2005

Nuclear Fuel Waste 
Act (NFWA)

Canada’s Plan 
Is Developed

NWMO Study

Government 
Decision

Design Process for 
Selecting a Site

Siting Process 
Is Developed

Communities 
Express Interest

Using the Siting 
Process, a Site 
Is Identi�ed

Initial Screening

Preliminary 
Assessment: 
Phase 1

2008 to 2009

2010 to 2013

2012 to 2015

2023 onwards*

2015 to 2022*

Construction 
Begins

2010

Preliminary 
Assessment: 
Phase 2

The NWMO expands assessments to include �eld 
studies. As studies advance, areas with less potential to 
meet project requirements are eliminated from further 
consideration.

Adaptive Phased Management History and Plans
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Engagement is one of the five fundamental values that 
guide the work of the NWMO. Involving Canadians 
and Aboriginal peoples of Canada at all stages and 
in key decisions is critical to meeting the challenges 
of the long-term management of used nuclear fuel. 
Through open, transparent and inclusive engagement 
processes, the NWMO will continue to build awareness 
and understanding of Adaptive Phased Management 
(APM), and will seek and respond to a diversity of views 
and perspectives. Interweaving of Aboriginal world views 
and knowledge systems with APM will strengthen the 
long-term management of used nuclear fuel. The NWMO’s 
commitment to engagement and shared decision-making 
helps ensure that APM continues to respond to the values 
and concerns of Canadians. Building awareness and 
confidence in APM, and in the NWMO as implementer, will 
continue throughout the planning period.

During the period 2017 to 2021, engagement will 
focus on strengthening established relationships to sustain 
program momentum. This includes engagement activities, 
such as information sessions, briefings, and joint projects 
and partnerships, which will be undertaken with municipal, 
provincial, federal, and Aboriginal governments, and 
interested individuals and organizations. The organization 
will continue to work with the NWMO Council of Elders 
and Municipal Forum. The NWMO will also work with 
and learn from Indigenous Knowledge holders, to share 
that knowledge to the extent they wish. The NWMO will 
also continue to build knowledge and understanding, 
and establish relations with a broader audience through 
expanding its outreach to organizations and the 
broader public at large, with provision of information 
and dialogue. In the early days of its mandate, much 
of the NWMO’s work focused on developing plans, 
policies and processes collaboratively with Canadians 
to support the implementation of APM. Its engagement 
activities related to the broad Canadian public. As the 
siting phase of the implementation of APM progresses, 
the engagement program is evolving to focus more 

directly on the communities interested in hosting the 
project in the area, First Nation and Métis communities 
in the area, and surrounding communities, as well as 
transportation communities as a group with a shared 
interest. Engagement of youth is also a continuing priority 
given the long-term nature of the project and the need for 
intergenerational transfer of knowledge to support project 
implementation.

In building and sustaining relationships, the NWMO 
is mindful of its obligations throughout the conduct of 
its work. These obligations include: to Canadians and 
Aboriginal peoples, to manage used nuclear fuel over 
the long term; to the local communities, and Aboriginal 
peoples in potential host communities and regions, 
to identify an appropriate site for a deep geological 
repository; and to communities and Aboriginal peoples 
along transportation routes and in transportation hubs, to 
ensure that used nuclear fuel is transported responsibly 
and safely.

The NWMO recognizes that there are Aboriginal 
peoples in all areas of Canada where the NWMO’s work 
will take place. The NWMO acknowledges, respects and 
honours that Aboriginal peoples – Indian, Métis and Inuit 
peoples of Canada – have unique status and rights as 
recognized and affirmed in section 35 of the Constitution 
Act (1982). As a result, the Crown has a legal duty to 
consult and accommodate when its decisions may have 
an adverse impact on potential or established Aboriginal 
or treaty rights. The NWMO will support the Crown’s work 
to meet those obligations. Understanding the nature of 
any impacts of the implementation of APM on the exercise 
of Aboriginal rights, and how impacts on the exercise 
of Aboriginal rights could be mitigated, is an important 
component of the NWMO’s work. The NWMO needs to 
ensure effective engagement with Aboriginal peoples so 
that those who could be affected have the opportunity for 
meaningful involvement. To this end, the NWMO wishes to 
build long-term relationships with Aboriginal peoples that 
have an interest in the implementation of APM.

Build Sustainable Relationships
 
The NWMO will build sustainable, long-term relationships with interested Canadians and Aboriginal 
peoples of Canada, and involve them in setting future directions for the safe, long-term management of 
used nuclear fuel. The NWMO will continue to adapt plans for the management of used nuclear fuel in 
response to evolving societal expectations and values, insight from Indigenous Knowledge, and changes 
in public policies.
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Adapting plans in response to evolving societal expectations and values, 
insight from Indigenous Knowledge, and changes in public policies

A fundamental tenet of APM is the commitment to adapt plans for the management of used 
nuclear fuel in response to evolving societal expectations and values, insight from Indigenous 
Knowledge, and changes in public policies. Developments throughout the implementation of 
APM may pose technical and ethical challenges. The NWMO’s approach and response to these 
challenges will be critical to the success of APM. One of the strengths of APM is the flexibility 
to adapt to evolving societal objectives and priorities, and sharing of insight from Indigenous 
Knowledge.

The NWMO has identified five fundamental values – integrity, excellence, engagement, 
accountability, and transparency – that inform its work. A series of principles to guide the siting 
process, identified in dialogue with Canadians and informed by an Ethical and Social Framework, 
further builds on these values. Through regular engagement of citizens, specialists and potentially 
affected communities, the NWMO monitors, reviews, reports, and discusses the challenges that 
may need to be addressed in implementing APM and changes in the management of used 
nuclear fuel, especially in the areas of technology development, societal expectations, and 
energy and environmental policy.

The NWMO continues to learn from best practices and experience with project implementation 
in Canada and other countries, including ongoing participation in the Organisation for Economic 
Co-operation and Development (OECD) Nuclear Energy Agency’s (NEA) Radioactive Waste 
Management Committee and Forum on Stakeholder Confidence, which focuses on community-
based site selection processes and citizen engagement.

Developments in environmental and energy policies are particularly relevant to APM. For 
example, nuclear reactor refurbishment projects and new nuclear reactor units would produce 
new quantities of used nuclear fuel, potentially with different characteristics. The NWMO 
continues its ongoing monitoring, review and discussion of the potential implications of these 
developments on the quantities and characteristics of used nuclear fuel that the organization 
may be asked to manage in the future.

Consistent with the NWMO Transparency Policy and Engagement Procedure, the NWMO 
reports regularly to the public on its progress in implementing APM, especially in response to 
the advice of Canadians and the changing external environment. The NWMO also seeks formal 
opportunities, such as the House of Commons Standing Committees, for open and transparent 
review of the implementation of APM at key milestones and decision points.
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Recycling

Canada’s approach to the management of its used nuclear fuel is consistent with 
best practices around the world. Almost all countries with commercial nuclear power 
production are planning to isolate the waste byproduct of their nuclear fuel cycle in a 
deep geological repository. A small number of countries partly recycle their used fuel 
in existing reactors. Some are conducting research on advanced reactors that could 
also recycle used nuclear fuel.

Currently, the NWMO does not have a mandate to reprocess nuclear fuel.  
If Canada chooses to reprocess nuclear fuel in the future, it would require a decision 
by governments and energy producers – not the NWMO. A decision to reprocess and 
reuse nuclear fuel would need to consider whether the technology to reprocess the 
fuel and use it in advanced nuclear reactors has been developed to the point that it is 
feasible, economical and safe. Such a decision would also require plans for a fleet of 
advanced nuclear reactors.

To help anticipate any changes in fuel cycles used in Canada, and the types of 
waste that may need to be managed, the NWMO keeps a watching brief on advanced 
fuel cycles. The NWMO updates it annually, and it is available on its website at  
www.nwmo.ca.
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Going Forward

In the period 2017 to 2021, to build sustainable, long-term relationships, the NWMO will:

»» Continue work to increase awareness among Canadians and Aboriginal peoples of Canada 
about APM, the site selection process and the NWMO;

»» Implement communications and media relations programs to help interested individuals and 
organizations understand APM;

»» Seek and consider comment from interested individuals and organizations on the NWMO’s 
plans and the implementation of APM;

»» Advance plan to increase youth awareness and understanding of the project and capacity 
for future decision-making as required by APM through activities such as presentations to 
youth in potential siting areas, engaging youth through post-secondary institutions, supporting  
activities of municipal, First Nation and Métis communities to involve youth in the process,  
and through other approaches identified by communities;

»» Brief waste owners on plans for the implementation of APM and seek regular input and  
direction so the NWMO may ensure APM plans are aligned with waste owner needs;

»» Brief Canada’s nuclear host communities about progress in implementing APM, including 
planning for eventual transportation of used nuclear fuel from their communities to the deep 
geological repository;

»» Develop and sustain relationships with interested communities that choose to engage in 
the site selection process, First Nation and Métis communities in the area, and surrounding  
communities. This is expected to include working together in the planning and conduct of studies;

»» Develop and sustain relationships with municipal associations to better understand local 
governments’ points of view, and work with them to implement APM;
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»» Develop and maintain relationships with the federal government, provincial and local  
governments, and First Nation and Métis communities and organizations in provinces 
that produce used nuclear fuel to help co-ordinate and support their contribution to the  
implementation of APM;

»» Develop and maintain relationships with national, provincial, and regional Aboriginal  
organizations, and keep them apprised of progress in the implementation of APM and the site 
selection process;

»» Continue to seek the advice of First Nation and Métis Elders and youth, and develop awareness 
and learning opportunities for NWMO staff about cultures, traditional practices, protocols, and 
governance of Aboriginal peoples;

»» Continue to build the foundation of knowledge to ensure that informed choices can be made 
by Aboriginal communities;

»» Continue to work with potentially affected Aboriginal peoples, including Indigenous Knowledge 
holders, in recognizing the diversity of cultures and languages, practices, and approaches 
within Aboriginal communities; in identifying sacred areas; in understanding traditional laws, 
practices, and use of land; and in protecting species to sustain community life;

»» Continue to work with Natural Resources Canada to implement the memorandum of under-
standing on the NWMO’s obligations with respect to the Crown’s constitutional duty to consult;

»» Continue to assess the effectiveness of the NWMO website, social media engagement activi-
ties and other communication vehicles to identify opportunities for improvement and make 
refinements;

»» Continue to advance, refine and build upon NWMO engagement activities, including contribution 
 to building partnerships to advance the project; and

»» Continue to report publicly on the input that the NWMO receives and how this advice has 
been considered.
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In the period 2017 to 2021, to continue to adapt plans, the NWMO will:

»» Continue to build understanding of best practices in engagement, capacity building, impact 
assessment, and sustaining community well-being;

»» Advance learning and exchange experiences on such issues as retrievability, monitoring, and 
intergenerational knowledge transfer through collaboration with interested academics and 
organizations in Canada and internationally, including the OECD NEA’s Radioactive Waste 
Management Committee and Forum on Stakeholder Confidence;

»» Continue to seek the input of citizens on priorities and concerns relating to APM;

»» Build understanding of approaches to the interweaving of Indigenous Knowledge and other 
assessment approaches into implementation;

»» Continue to implement the Ethical and Social Framework and refine as appropriate;

»» Continue to share research papers and the results of engagement activities on the NWMO 
website;

»» Continue to seek the input of Canadians on how the implementation of APM should be adapted 
in response to current and projected inventories of used nuclear fuel;

»» Continue to monitor developments in energy and environmental policy;

»» Continue to monitor, assess and discuss the impact of potential new nuclear reactor units on 
the long-term management of used nuclear fuel;

»» Continue to monitor, assess and plan for changes in industry waste management activities 
and plans; and

»» Continue work to identify and plan for a range of scenarios reflecting possible changes in 
societal capacity to implement APM in the future.
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In 2017, the NWMO will:

»» Provide briefings and information upon request to interested individuals and organizations 
about APM and the site selection process;

»» Continue to support interested communities, First Nation and Métis peoples, and  
surrounding communities as they explore their interest in the project and the siting process, 
including collaborating to facilitate engagement of third-party knowledge specialists to assist 
in community learning about the project;

»» Provide briefings and information to governments to support their participation in the  
implementation of the site selection process, and ensure that they have the information needed 
to address inquiries from communities;

»» Meet on request with nuclear community organizations and their committees, such as the 
Canadian Association of Nuclear Host Communities, and regional health committees;

»» Convene with municipal associations individually and as a forum through meetings,  
briefings, conferences, trade shows, and special events;

»» Continue to seek advice from the Council of Elders and Youth on interweaving Indigenous 
Knowledge into the NWMO’s work and on respectful engagement of Aboriginal peoples;

»» Continue broad-based briefings for Aboriginal organizations and engagement of Elders;

»» Continue to develop communications materials and exhibits to support the siting process for 
a range of audiences;

»» Continue to implement the NWMO Corporate Social Responsibility Program;

»» Continue to develop and implement an education, outreach and capacity-building  
strategy for young Canadians and Aboriginal youth that incorporates both technical and  
social disciplines;

»» Maintain, and advance as appropriate, engagement activities using social media platforms; and

»» Continue to advance the framework for preliminary assessments with advice and input,  
including Indigenous Knowledge, from First Nation and Métis communities, organizations,  
and individual knowledge holders.
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Collaboratively Implement the Site Selection Process

 
The NWMO will implement collaboratively with communities the process to select a site suitable for 
locating the deep geological repository and Centre of Expertise in a safe location in an area with an 
informed, willing host.

In 2010, the NWMO initiated the site selection process. 
The development of the process began in 2008 with a 
variety of engagement activities to ensure that a diversity 
of perspectives was considered. The product of this 
collaborative process is described in Moving Forward 
Together: Process for Selecting a Site for Canada’s Deep 
Geological Repository for Used Nuclear Fuel, May 2010, 
available on the NWMO website at www.nwmo.ca.

Implementation of the process, including the selection 
of an informed and willing host, and demonstration of a 
safe and secure transportation system, must meet the 
expectations of Canadians. It must also address their 
key issues, such as the protection of people and the 
environment, and fairness. Collaboration, shared decision-
making and willingness underpin the siting process.

The decision about an appropriate site will be made 
over a series of steps (see a list of the steps on page 32). 
It is expected that communities and areas will proceed 
through the process at a pace and in a manner that 
reflect their needs and preferences. The siting process 
begins with a period of learning and capacity building 
to engage in discussions about the project. Preliminary 
assessments (feasibility studies) of potential sites will be 
done in partnership with communities that expressed 
interest in the project, First Nation and Métis communities 
in the areas, and surrounding communities. 

Work can proceed only with the involvement of the 
community that initially expressed interest, First Nation 
and Métis communities in the area, and surrounding 
communities. The deep geological repository and Centre 
of Expertise involve a large project that has the potential to 
benefit a large area. Planning at a broader area scale will 
ensure benefits associated with the project are maximized. 
It will also help ensure that questions and concerns are 
addressed, and that the foundation is established to move 
forward together in the implementation of the project.

The nine-step site selection process spans from 

communities learning about the project to construction 
and operation. In the planning period, the NWMO will 
support communities and Aboriginal peoples in learning 
about the project and exploring how long-term well-being 
or quality of life of the area might be fostered through the 
implementation of the project.

Through working with communities that have come 
forward to participate in the site selection process, and 
through initial outreach with surrounding communities 
and Aboriginal peoples, the nature and shape of the 
partnerships required to implement the Adaptive Phased 
Management (APM) Project together are beginning to 
emerge. This project will only proceed with the involvement 
of the interested community, First Nation and Métis 
communities in the area, and surrounding communities.

In implementing the site selection process, the NWMO 
is mindful of its obligations throughout the conduct of 
its work. These obligations include: to Canadians and 
Aboriginal peoples, to manage used nuclear fuel over the 
long term; to the local communities and Aboriginal peoples 
in potential host communities and regions, to identify an 
appropriate site for a deep geological repository; and to 
communities and Aboriginal peoples along transportation 
routes and in transportation hubs, to ensure that used 
nuclear fuel is transported responsibly and safely.

The focus of the 2017 to 2021 planning period is on 
delivery of Phase 2 of the preliminary assessment step 
in the site selection process. The NWMO will continue to 
work with communities to assess suitability of potential 
siting areas to host the APM Project. As the site selection 
process advances, work will proceed together with 
the involvement of the interested community, Aboriginal 
peoples and surrounding communities. Work plans for the 
2017 to 2021 period will ensure the NWMO is prepared to 
support all aspects of the site selection process.

Successful implementation of the siting process 
will require a good understanding of regional priorities, 
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politics and key players. Through dialogue, the interested 
community, First Nation and Métis communities, and 
surrounding communities will reflect on environmental, 
social, cultural, and economic effects, and detailed site 
investigations. Involving the broad area will help ensure 
that the range of potential effects, both positive and 
negative, associated with implementation at a particular 
site are recognized and considered. Involvement of those 
along the transportation route, as a large group with a 
shared interest, will ensure that effects associated with the 
transportation of used nuclear fuel are taken into account 
in decision-making on a preferred site. The NWMO 
keeps provincial governments briefed on APM so they 
are ready to support community interest, and address 
inquiries about Crown land, and provincial regulations and 
approvals. Over the five-year planning period, the NWMO 
expects to be seeking provincial authorizations as may be 
required for initial borehole drilling.

Throughout the siting process, the NWMO will support 
and assist communities to build understanding of APM, 
and to address questions and concerns, including how 
used nuclear fuel will be contained and isolated to ensure 
the safety of people and the environment, considering air, 
land and water. The NWMO also supports communities 
to build understanding of how the project may help or 
hinder the community and area’s ability to achieve its 
long-term plan and to engage citizens in learning and 
assessment. Funding and resources are provided to 
support communities as they work through each step. 

As the NWMO continues to learn together with 
communities through implementation of the site selection 
process, understanding what would constitute a 
‘compelling demonstration of willingness’, inclusion and 
shared decision-making are important questions. Working 
collaboratively with those involved in the siting process 
to articulate expectations in these areas is an important 
objective. This collaboration will inform work to explore 
the potential to work together to implement the project in 
partnership.

In the next few years, technical support to the siting 
process will focus on assessing the suitability of potential 
sites through geoscientific and environmental evaluation 
studies in the vicinity of interested communities. Beyond 
ensuring safety, the NWMO’s commitment is that the 
long-term well-being or quality of life of the community 
and area will be fostered through participation in this 

project. The technical program will be complemented by 
a phased and progressively more detailed assessment of 
the suitability of a site in terms of environmental, social, 
cultural, and economic factors. These assessments will 
continue for the duration of the planning period. They will 
support a continual narrowing down of potential siting 
areas, and eventually, selection of a preferred location to 
be the focus of detailed site characterization. Detailed site 
characterization will begin once the preferred location is 
selected. It will include further geological investigations, 
safety assessments, environmental studies, and social 
and economic impact assessments. This work will be 
planned and conducted in collaboration with interested 
communities, First Nation and Métis communities, and 
surrounding communities. The application of Indigenous 
Knowledge throughout this work is an important objective.

The NWMO continues to develop the institutional 
policies, practices and structures required to support the 
different phases of the siting process. The NWMO will work 
to ensure that implementation of the site selection process 
is inclusive, fair, and transparent, and continues to build 
trust and confidence in the NWMO and its operations. 
Any site that is selected to host this facility must be 
demonstrated by the NWMO to be able to safely contain 
and isolate used nuclear fuel for a very long period of time. 
It must have an informed and willing host, and a strong 
partnership must be established with local Aboriginal and 
non-Aboriginal communities. The objectives of the site 
selection process and the main site evaluation stages are 
outlined in the description that follows.

The NWMO is committed to reviewing and refining the 
process with Canadians, and in particular, those in areas 
involved in the site selection process, to ensure that it 
continues to meet needs and expectations. The NWMO 
will continuously advance knowledge and adapt plans 
consistent with international best practices.

As it continues implementing the site selection 
process, the NWMO understands it will take our best 
knowledge and expertise, and all of us working together 
to implement Canada’s plan. Among the many challenges 
to be addressed along the way is the low level of familiarity 
with and understanding of used nuclear fuel, which leads 
to fear among some people becoming involved in learning 
about this project. Information, effective communication 
and dialogue are key.
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Preliminary Assessment of Potential Suitability 

All communities presently involved in the siting process have successfully completed an initial 
screening and have requested that Preliminary Assessments be undertaken in their area. These 
studies are an opportunity for the community, First Nation and Métis communities in the area, 
surrounding communities, and the NWMO to explore suitability of the area to host the project.

Preliminary assessment of potential suitability is conducted in two phases as part of Step 3 
in the nine-step process described below. Phase 1 work was completed at the end of 2015. 
Phase 2 studies are ongoing.

Getting Ready

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

The NWMO publishes the finalized siting process.

The NWMO initiates the siting process with a broad program to provide
information, answer questions and build awareness among Canadians 
about the project and siting process.

Communities identify their interest in learning more, and the NWMO provides
a detailed briefing and conducts an initial screening.

For interested communities that successfully complete an initial

screening, a preliminary assessment of potential suitability is 

conducted in two phases. Preliminary assessments support an 

ongoing narrowing down of study areas.

Detailed site evaluations are completed in one site identified as having
strong potential to meet project requirements in Step 3 Preliminary 
Assessments.

Acceptance to host the repository is confirmed.

Formal agreement to host the repository is ratified, subject to all regulatory
requirements being met and regulatory approval received.

An independent, formal and public process is conducted under the 
Canadian Nuclear Safety Commission’s regulatory framework to ensure that 
all requirements are met (see Regulatory Oversight of Adaptive Phased 

Management on page 10).

Construction and operation of an underground demonstration facility
proceeds.

Construction and operation of the facility proceeds.
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Assessing Site Suitability in 2017 to 2021:

Phase 2 Preliminary Assessments 

What is the purpose of Phase 2 assessments?

The primary objective of Phase 2 Preliminary Assessments is to advance technical and social 
assessments to the point where a decision can be made to narrow down to one location to be 
the focus of detailed site characterization. In order to select the preferred location for siting the 
APM repository, the NWMO would need to have a sufficient degree of confidence from Phase 2 
preliminary assessment work that:

»» A deep geological repository can be developed with a strong technical safety case at that 
location;

»» A safe, secure and socially acceptable transportation plan can be developed to transport used 
nuclear fuel to that location; and

»» A strong partnership can be developed with the interested community, First Nation and Métis 
communities in the area, and surrounding communities.

Which areas are being studied?

Phase 2 assessments will concentrate on the smaller number of study areas that earlier studies 
identified as having strong potential to meet siting requirements. 

Assessments are underway in several areas of Ontario, as indicated in the map below. 
The communities that initially expressed interest in the project and requested studies in the 
area are shown on the map. Assessments include broadened dialogue and engagement with 
surrounding communities, involving municipal, First Nation and Métis communities in the area. 

SASKATCHEWAN

MANITOBA

QUEBEC

ONTARIO

1 3

4

2

6

7

8

9

5

Communities That Are Currently in 
the Site Selection Process and 
Requested Preliminary Assessments

1.
2.
3.
4.
5.

Ignace
Manitouwadge
Hornepayne
White River
Blind River

6.
7.
8.
9.

Elliot Lake
Huron-Kinloss
South Bruce
Central Huron
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What is involved in the assessments?

Phase 2 assessments will build upon the learning from Phase 1 studies. The multi-year program 
of study and engagement is designed to facilitate further learning, deepen understanding of 
the project and further explore potential suitability of the area being studied. This learning and 
reflection involves the interested community, First Nation and Métis communities in the area, and 
surrounding communities. In this phase:

»» Technical evaluation of potentially suitable areas will continue in greater detail, focusing on 
geoscientific suitability, engineering, transportation, environment, and safety.

»» Geological field investigations will provide site-specific information that will examine whether  
a suitable location can be identified for the deep geological repository that will ensure safe 
and secure long-term containment and isolation of used nuclear fuel. Activities may include  
a sequence of airborne geophysical surveys, geological field mapping, and environmental 
surveys, and should the findings from these studies warrant, deep borehole drilling and testing. 
People in the area will be engaged to help identify and refine the list of potentially suitable sites 
that would be socially acceptable.

»» Environment and safety evaluations will focus on specific areas guided by input from the  
interested community, First Nation and Métis communities in the area, and surrounding commu-
nities. Field studies and discussions will build understanding of the environmental conditions 
of the areas being studied, and potentially the early identification of Valued Components, as 
defined under the Canadian Environmental Assessment Act, 2012.

»» Potential transportation routes and modes to each potential repository site will be identified 
against technical safety criteria. Transportation planning and evaluations also need to be aligned 
with community input.

»» Engineering designs for the deep geological repository, safety assessments, transportation 
assessments, and environmental studies will be further developed and refined over the course 
of Phase 2 for specific study sites. The purpose is to determine whether all technical and safety 
criteria can be met.

»» Engagement in the interested community and with First Nation and Métis communities in the 
area, and surrounding communities, will support more detailed reflection and assessment. 
Phase 2 provides the opportunity for all to develop a more detailed understanding of project 
benefits, opportunities to work together and how potential negative effects of the project can 
be managed. Interest will be explored while continuing to build awareness and understanding 
of the project.

»» The NWMO, the interested community, Aboriginal peoples in the area, and surrounding commu-
nities will together reflect on the suitability of the area to host the project and whether there is 
a foundation to work together to implement it. Phase 2 activities will explore whether an imple-
mentation plan can be developed to ensure safety, align with expectations of the community 
and area, and be economically feasible.

»» Partnership, and the ability to develop a partnership involving the interested community,  
First Nation and Métis communities in the area, and surrounding communities, will be assessed 
as a necessary requirement for advancing the project in the area. An important outcome of 
Phase 2 will be to identify the terms under which a working partnership can be developed to 
implement the project and evaluate the ability to implement this partnership.

»» Indigenous Knowledge will help guide the planning and implementation of NWMO activities in a 
siting area, including field studies, as shared by First Nation and Métis communities in the area.
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»» Engagement processes for understanding and testing community support and partnership 
potential will be developed and implemented by the NWMO and communities involved in the 
siting process.

What kind of partnership is needed for the project to proceed?

The NWMO has committed to only implementing the project in partnership with those in the 
area. The NWMO thinks that a partnership involves people and groups working together to 
achieve mutually agreed upon objectives. The NWMO understands there are many forms of 
partnership, and just like other aspects of APM, the specifics will emerge through collaboration 
among people in the area and the NWMO.

To select the preferred location for a repository at the end of Phase 2 studies, the NWMO 
would need a sufficient degree of confidence that a strong partnership can be developed to 
support implementation of the project in the area. This process of planning for partnership will 
take several years, which means there is time for learning about the project, for questions and 
concerns to be addressed, and for relationships to be built or strengthened.

Building a plan for partnership in any of the study areas will need to involve the community 
that initiated the process and nearby First Nation and Métis communities. It may also involve 
nearby municipalities. In the area that is selected to host the project, these communities would be 
expected to be partners with the NWMO in implementing it. 

As it works with communities over the course of Phase 2 assessments, the NWMO will explore 
with them the relationships that will be needed and the interests that would bring people together to 
advance Canada’s plan. We will also need to discuss roles and responsibilities in a way that brings 
communities together for shared planning of the project. 

In early Phase 2 activities, the NWMO is looking for indicators that a strong partnership might be 
developed as studies continue in coming years. These indicators include the ability to work together 
to advance the progressively more detailed technical studies that are required to assess whether 
project safety requirements can be met. For example, we will need to work together to develop 
detailed mapping plans, and then identify locations for drilling boreholes at sites that meet technical 
requirements and could be socially acceptable locations for a repository. The ability for the NWMO 
and communities to work together to foster learning about the project to support future decision-
making is also an indicator a strong partnership may be possible in the future.

By the end of Phase 2 studies, a preliminary implementation plan for the project in the area 
would need to have been developed and confirmed by the NWMO and the communities involved.

Review by Geoscientific Review Group

Geoscientific studies are reviewed by the APM-Geoscientific Review Group 
(APM-GRG), and their reports are published on the NWMO website at  
www.nwmo.ca/apm-grg. This group was established by the NWMO to provide 
advice and guidance on the approach, methods and findings of the geoscientific 
preliminary assessments that are part of the studies conducted in Step 3 of 
the site selection process. The five APM-GRG members are internationally 
recognized experts from Canada, Switzerland, Sweden, and Australia. They 
bring a wide range of expertise and experience relevant to geoscientific site 
evaluations.
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How long will Phase 2 assessments take?

The NWMO’s current reference plans anticipate that Phase 2 Preliminary Assessments may 
be concluded by the end of 2022, which the NWMO believes is a realistic assumption given 
information available to it today. This assumption, adopted for planning purposes, was developed 
based on a detailed review of the technical studies and the dialogue and engagement the 
NWMO believes will be required. The NWMO drew on the latest information available, including 
the number of areas engaged in the siting process, the specific geospheres being studied, 
and the nature of fieldwork required to thoroughly assess each geological setting against best 
international practice. It also took into account the importance of providing time for communities 
to learn, engage fully and develop the capacity to make informed decisions.

It must be emphasized that this timeline was developed only for planning purposes. As the 
steward of the siting process, the NWMO must take the time required to carefully assess sites 
and confirm a strong safety case. Communities and areas will also dictate the pace at which 
they are prepared to proceed. The NWMO will take the time needed to implement APM properly.

With the benefit of further experience, the NWMO and communities may continue to evolve 
understanding about time required to safely select a site and advance the APM Project together. 
As the NWMO moves forward, it may find the need to move at a different pace or conduct 
additional technical work. For example, further into the process, the NWMO may find a need to 
conduct additional studies on a small number of sites to develop sufficient confidence to identify 
one preferred site. A need for additional studies would extend the time required to select a site.

 
When will a preferred location be identified?

Findings from Phase 2 assessments will inform the NWMO’s selection of the preferred location. 
If Phase 2 assessments are concluded by 2022, the NWMO could be in a position to complete 
its analysis and take a decision on the preferred location in 2023. This area would then become 
the focus of the next step in the site selection process: detailed site characterization. 

For planning purposes and to ensure the NWMO’s readiness to advance site characterization 
work as soon as the site is selected, it is adopting 2023 as a reference planning date for a 
decision on the preferred site.

What can communities expect during the Phase 2 assessment process?

The NWMO is committed to delivering a process that is respectful to the many communities 
engaged in Canada’s site selection process for this important national initiative. The NWMO is 
also committed to building the skills and capacities of communities to be part of the APM Project.

As communities continue in the siting process, they can expect the following from the NWMO:

»» Resources and support for learning about the project and building capacity to take informed 
decisions;

»» Funding to cover costs associated with participation in the project throughout all phases of 
work;

»» Inclusion in collaborative development, refinement, and delivery of plans and dialogues;

»» Processes that respond well to local needs, and social and cultural priorities;
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»» Procurement processes for goods and services that give preference to qualified local and 
Aboriginal suppliers in potential siting areas;

»» A gradual expansion of local hiring in potential siting areas; and 

»» Investments in training and education to equip community members, including youth, to work 
at the Centre of Expertise, and in subsequent site preparation, construction and operation 
activities. These would be transferable skills that could be applied to other projects as well. The 
NWMO will discuss with communities the priority areas for skills training and education, and 
how best to invest in that capacity building. Programs could be put in place early in the planning 
period and extending throughout the duration of involvement in Phase 2 studies. 

Will the areas of focus be narrowed down during Phase 2?

Yes. It is expected that as initial studies are completed in other siting areas, decisions will be taken 
to further reduce the number of study areas to focus on sites showing the most potential for 
strong safety cases and strong potential for support and partnership among area communities. 
It is difficult to predict with certainty the timing for further narrowing down decisions. The NWMO 
will continue to make decisions as studies are completed and information becomes available. 
Communities that enter Phase 2 will not necessarily continue for the entire study period.

There will be ongoing stock-taking by the NWMO and communities as results from 
assessments become available and dialogues continue.  

What happens after a preferred site is identified? 

Once a preferred site is selected, there will be a further escalation of activity in the area. This will 
include construction of the Centre of Expertise, detailed site characterization activities, launch 
of a range of verification and demonstration activities, and initiation of regulatory processes to 
support future construction and operation of the deep geological repository and related surface 
facilities. Based on its latest understanding of the time and work required, for planning purposes 
the NWMO is assuming operations could begin between 2040 and 2045. See page 44 for a 
description of these activities. 
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Going Forward

In the period 2017 to 2021, the NWMO will:

»» Continue preliminary assessments in study areas identified to be the focus of Phase 2 study;

»» Significantly advance understanding of suitability of study areas through delivery of  
Phase 2 Preliminary Assessments and engagement of local communities, First Nation and 
Métis communities in the area, and surrounding communities;  

»» Seek a more detailed understanding of the potential of each study area, based on whether:

•  a deep geological repository can be developed with a strong technical safety case at that 
location;

•  a safe, secure and socially acceptable transportation plan can be developed to transport 
used nuclear fuel to that location; and

•  a strong partnership can be developed with the interested community, First Nation and 
Métis communities in the area, and surrounding communities.

»» Undertake geoscientific assessment of study areas in both crystalline and sedimentary rock 
settings through such studies as: airborne geophysical surveys, mapping to observe general 
geological features, detailed geophysical mapping, seismic reflection studies, and a limited 
number of boreholes;

»» Undertake engagement activities to understand and test potential in the area for advancing 
the project in partnership;

»» Initiate limited borehole drilling and expand field studies to inform the assessment of  
geoscientific, engineering, environmental and safety factors, and factors identified by Indigenous 
Knowledge holders;

»» Submit for advice and review by the APM-GRG the proposed approach, methods and findings 
of the geoscientific preliminary assessments. Publish reports of the APM-GRG on the NWMO 
website;

»» Develop conceptual engineering designs to support evaluation of candidate sites;

»» Deliver preliminary environment and safety assessments to support evaluation of candidate sites;

»» Respectfully apply Indigenous Knowledge to both technical safety and community well-being 
aspects of the site selection process, and the approach to engagement with Aboriginal commu-
nities and local Elders, taking into account spiritual and cultural considerations, and effective 
and meaningful relationships between generations and within and between communities;

»» Continue to explore technical safety considerations through illustrative postclosure safety 
assessments of the deep geological repository; 
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»» Develop and implement engagement activities to discuss and seek input on field studies and 
assessment work in study areas;

»» Engage communities in more intensive learning and dialogue about the project, and explore and 
help assess the extent to which the project might contribute to or detract from the well-being 
of local municipal, First Nation and Métis communities in each siting study area;

»» Continue to narrow down the number of study areas over the course of Phase 2 assessments 
through ongoing stock-taking of assessment findings with communities. Areas with relatively 
low potential to be suitable for the project will be screened out;

»» Through completion of increasingly intensive Phase 2 studies, build information to guide a 
future decision on the selection of the preferred siting area to be the focus of detailed site 
characterization;

»» Continue to support communities in developing capacity to consider their interest in potentially 
hosting the APM Project in the area;

»» Continue to develop exhibits and other communication tools to support local- and area-based 
discussions of APM and siting;

»» Continue to support communities in responding to the values-based requirements of the 
process, including appropriate engagement of citizens and transparency in decision-making;

»» Working with communities, refine and enhance approaches to assessing willingness, partner-
ship and opportunity to advance the project in the area;

»» Refine and enhance approaches to informing and engaging the interested community,  
First Nation and Métis communities, and those in the surrounding area in siting decision-making 
in the spirit of partnership; 

»» Work with municipal and First Nation and Métis communities, and refine tools and methods 
for assessment of sites in terms of environmental, social, cultural, and economic factors, 
including factors identified by Indigenous Knowledge and traditional approaches to land use 
mapping and planning;

»» Establish and sustain an NWMO presence in communities that remain in the site selection 
process, and in the broader area, to provide information and support public engagement; 

»» Continue to seek advice of municipal associations and Aboriginal organizations on materials 
and tools to support a community-driven siting process;

»» Conduct research on partnership and power-sharing frameworks for consideration in structuring 
agreements with the community, Aboriginal peoples and the area, once selected; 

»» Explore the need to design and implement a property value protection program to support the 
implementation of the project; and

»» Explore long-term knowledge transfer considerations, such as markers and archives, as part 
of international collaborative research efforts (Nuclear Energy Agency).
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In 2017, the NWMO will:

»» Work in partnership with communities as they proceed through the siting process;

»» Implement, support and further develop the Learn More Program that is described on the NWMO 
website for community capacity building to meet the needs of interested communities, First Nation 
and Métis peoples, and surrounding areas;

»» Develop approaches to more comprehensive multi-year agreements to support the increased 
level of collaboration as field studies advance;

»» Develop and implement local engagement activities with community members in potential siting 
areas to discuss and seek input on field studies and assessment work;

»» Advance Phase 2 Preliminary Assessments by conducting field studies upon request of interested 
communities with strong potential to meet the requirements of the project; 

»» Review geoscientific assessment methods, plans and findings with the APM-GRG;

»» Continue discussions with Aboriginal communities engaged in the site selection process about 
how Indigenous Knowledge should be respectfully reflected in preliminary siting assessments;

»» Develop and implement local and regional outreach plans to build awareness of the project, 
deepen understanding of regional perspectives and build relationships in the broader area;

»» Continue to seek opportunities to engage First Nation and Métis peoples at the local and regional 
level through collaborative work with communities, and regional or provincial Aboriginal organiza-
tions involved in the siting area;

»» Continue to advance co-ordination and collaboration with provincial governments aimed at 
identifying mechanisms and processes to address provincial areas of interest, and preparing for 
the permitting process that may be required to support fieldwork; and

»» Continue to develop communication materials to support learning and dialogue on activities 
involved in the multi-year Phase 2 site selection assessments, the project description, the safety 
of the repository, and transportation considerations.
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Demonstrate Safety and Feasibility of Repository and 
Engineered-Barrier Design
 
The NWMO will conduct testing of the engineered-barrier system in order to demonstrate that it meets 
safety requirements, and can be produced effectively and efficiently.

The ability of the deep geological repository to safely 
contain and isolate used nuclear fuel relies on the form and 
properties of the waste, the engineered barriers placed 
around the waste, and the natural barriers provided by 
the rock formation in which the repository will be located. 
The preferred site will be in a rock formation with desirable 
characteristics (geological, hydrogeological, chemical, 
and mechanical) that support long-term containment and 
repository performance to meet or exceed the regulatory 
expectations of the Canadian Nuclear Safety Commission. 
The repository will be consistent with the guidance of the 
International Atomic Energy Agency and the experience in 
other countries.

The NWMO’s technical program supports Adaptive 
Phased Management (APM) in three key areas: site 
selection, engineering design and costing, and safety 
assessment. The NWMO’s technical program objectives 
are reviewed and updated annually to ensure that they 
are consistent with the strategic direction from the NWMO 
Board of Directors and planning assumptions related to 
progress in implementing APM.

A strong technical program ensures that APM benefits 
from knowledge and innovation in the long-term care of 
used nuclear fuel from Canada and abroad, including 

Finland, France, Japan, Sweden, Switzerland, and the 
United Kingdom. It also ensures that NWMO staff sustain 
the expertise required to implement the adaptive program.

The NWMO is further developing its technical program 
in engineering design and demonstration. Over the 
next five years, physical prototypes of the long-lived 
repository containers will be manufactured and tested. 
This will incorporate robust design practices and proven 
manufacturing technologies, and demonstrate the 
NWMO’s ability to meet the rigorous requirements of the 
repository environment. Further, the NWMO will continue to 
conduct testing of used fuel and transportation containers 
at the established test facility. This facility will continue 
to investigate manufacturing technologies and prototype 
testing.

In order to support understanding and broad dialogue 
on design and safety considerations, and in particular 
the development of the safety case, communication 
materials written in plain language will be prepared. This 
material will include periodic reports on work to date, as 
well as discussion of the parameters and assumptions 
being used in the safety assessments, and how detailed 
information about a site, once known, will be used to 
refine work in the future.

Adapting plans to incorporate new learning and knowledge

A fundamental tenet of APM is the ongoing incorporation of new learning and knowledge to guide decision-making. 
The NWMO is committed to re-evaluating decisions where warranted, maintaining the option to change course and 
being prepared to act on new knowledge or information. A program that is implemented over a long time will have many 
opportunities to improve safety and performance, enhance effectiveness, build understanding, and reduce uncertainty. 
One of the strengths of APM is the incorporation of new learning and knowledge.
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Going Forward

In the period 2017 to 2021, the NWMO will:

»» Seek pre-licensing reviews of safety assessments based on hypothetical repositories in  
crystalline and sedimentary rocks;

»» Update the conceptual designs and cost estimate for APM as required;

»» Complete design, fabrication, and testing of prototype repository containers, buffer, and 
emplacement systems;

»» Conduct independent peer reviews of specific aspects and features of the engineered-barrier 
design;

»» Seek reviews of the engineered-barrier design and proof testing program;

»» Initiate design and development of used fuel handling systems;

»» Complete an integrated review of the microbiological process that could occur within the 
repository environment in support of corrosion models;

»» Maintain and improve safety assessment models, including groundwater flow, containment 
release and transport, and coupled thermal-hydraulic-mechanical processes;

»» Further enhance scientific understanding of processes that may influence repository safety; and

»» Maintain a prototype test and demonstration facility for engineered-barrier evaluations.

In 2017, the NWMO will:

»» Continue prototype and equipment testing at the test facility;

»» Conduct an independent peer review of the generic corrosion program;

»» Complete an update of the safety assessment reflecting the updated repository and engineered-
barrier designs;

»» Fabricate and pressure test a prototype copper-coated used fuel container;

»» Further develop used fuel container manufacturing process tolerances;

»» Fabricate buffer box emplacement equipment and undertake placement room mock-ups;

»» Fabricate a full-scale shaped bentonite buffer block and associated buffer box assembly; and

»» Demonstrate backfill bentonite pellet placement.
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Focus on Safety

Used Nuclear Fuel Repository Container

The NWMO’s container technology program focuses on integrating state-of-the-art manufacturing and 
materials technologies related to geometry (container size and shape), corrosion barrier (coating and 
fabrication), welding, and inspection to develop and demonstrate robust containers for holding the used 
nuclear fuel within the repository. An extensive proof testing of the containers and engineered-barrier system 
is planned.

Health and Safety of the Public and Workers

The NWMO’s repository will protect public health and worker safety. The design will be optimized to 
minimize the risk of exposure to radioactive or other hazardous materials, and the risk from accidents. 
This will be tested in part through safety assessments, which examine the behaviour of the design under 
both likely and unlikely scenarios. The NWMO is continuing to apply and improve its safety assessment 
approach, considering both operational and long-term safety.

Case Studies

The NWMO continues to conduct case studies by applying its postclosure safety assessment methodology 
to designs and illustrative geological settings. These assessments examine features of the repository 
system, test key safety parameters, and confirm that people and the environment will be safe in the long 
term under various scenarios. The NWMO will use these studies to discuss safety aspects of the repository 
system, and build broad awareness and understanding of safety with community members.
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Plan for Construction and Operation of  
Centre of Expertise and Deep Geological Repository
 
The NWMO will advance planning and capabilities for the construction and operation of the  
deep geological repository and the associated Centre of Expertise at the site selected to host the project.

Getting Ready for Activity at the Site

Planning for Future Regulatory Approvals    

The NWMO’s overriding objective in implementing the APM Project on behalf of Canadians is safety and security. The 
NWMO will have to demonstrate that the project meets or exceeds strict regulatory requirements to protect the health, 
safety, and security of people and the environment, while also respecting Canada’s international commitments on the 
peaceful use of nuclear energy. 

The Canadian Nuclear Safety Commission (CNSC) is the main licensing authority for the APM Project. The CNSC’s 
comprehensive licensing system is described in Regulatory Oversight of Adaptive Phased Management on page 10.  

The NWMO will prepare comprehensive and high-quality plans and processes to conduct site investigations and 
associated technical studies based on relevant municipal, provincial and federal requirements for the project. 

Once a preferred site is selected for the Adaptive Phased 
Management (APM) Project, for planning purposes 
assumed to be as early as 2023, there will be an escalation 
of activity on many fronts in the local and regional 
area. These activities include a range of verification and 
demonstration activities. Processes will also be initiated to 
support the future construction and operation of the deep 
geological repository and related surface facilities.

The NWMO is committed to working closely with 
communities to initiate planning for these important future 
phases of work. As part of its 2017 to 2021 work plan, 

the NWMO will work with communities engaged in the 
site selection process to initiate important preparatory 
work in support of this eventual expansion of local activity 
at the selected site. Activities during this period will 
include detailed site characterization, and preparing for 
future regulatory submission, construction and operation 
phases of the project. This advance planning will make it 
possible for the project to proceed expeditiously once the 
preferred location is identified. It will also make it possible 
for communities to be prepared to participate in the project 
through associated jobs and services.
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Planning the Centre of Expertise 

The Centre of Expertise will be located in or near the area selected to host the deep geological 
repository. The centre’s key purpose following site selection will be to support the multi-year 
program of technical testing, verification, and demonstrations, and to support ongoing planning 
and discussion with community members. The Centre of Expertise would later be expanded to 
support construction and operation of the deep geological repository.

Once a preferred repository site is identified, the Centre of Expertise will support detailed 
underground site characterization work that will take place to confirm geological conditions 
at depth and gather additional data to develop the safety case. It may also serve as a training 
centre to prepare personnel to work on various aspects of project implementation.

An engineering test facility will be located within the Centre of Expertise. Activities in this 
facility will include demonstrations of container laser welding and copper coating processes, 
bentonite clay buffer shaping and forming, as well as container placement equipment for the 
underground repository. The engineering test facility will also house mock-ups of fuel handling 
cells to show how the used nuclear fuel would be packaged into containers and prepared for 
emplacement in the repository.

The Centre of Expertise will be home to an active technical and social research and technology 
demonstration program during this period, involving scientists and other specialists in a wide 
variety of disciplines, including geoscience, engineering, and environmental, socio-economic, 
and cultural impact assessment. The centre will become a hub for knowledge sharing across 
Canada and internationally. The high level of international collaboration on the APM Project will 
be expanded as the centre welcomes scientists and visitors from abroad who wish to benefit 
from the work being led at Canada’s national facility.
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Designing the Centre of Expertise With Communities

Planning the Centre of Expertise will take into account local preferences. A first step following site selection would be to 
elaborate plans so that construction could begin as soon as possible. The NWMO would work with local communities to 
lead detailed planning for the centre. It is important that communities be part of this discussion so that design details of 
the centre can reflect preferences and priorities of the municipal and First Nation and Métis communities in the area. The 
Centre of Expertise provides an opportunity for the NWMO and communities to consider how it may provide synergies 
with other local plans and aspirations.

Discussions with communities and those living in the area began in earnest in 2016 and will continue throughout the 
planning period on considerations such as:

»» Potential locations for the Centre of Expertise within the siting area;

»» Design features such as the exterior appearance of facilities, and the way they are best incorporated into the  
surrounding landscape;

»» Local, regional, and First Nation and Métis history, and social, cultural, spiritual, and economic values and priorities that 
could be reflected in the centre;

»» Activities that might be incorporated to engage and inform the community about the project, and to facilitate viewing 
of scientific and engineering work involved in site assessment;

»» Opportunities to incorporate activities to support youth science literacy and capacity development;

»» Activities that could be included in a learning and demonstration area about how Indigenous Knowledge is being 
applied to the project;

»» Opportunities to incorporate public spaces that support activities beyond the APM Project, such as a meeting place 
and learning centre for community activities; and

»» The application of repository-related knowledge and technologies to other areas of interest to the community and area, 
such as monitoring and protection of natural water systems in the area, environmental sustainability planning in the 
area, and opportunities to enhance the area’s natural environment or other economic activities. 

These early illustrations show just two examples of how a Centre of Expertise could be designed. Communities are invited to consider what 
architectural design styles and features they would prefer.
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Advancing Plans for Confirming Site Characteristics and Demonstrating Safety 

Once the NWMO selects the preferred site, it will become the focus of detailed investigations to verify and demonstrate 
safety in specific in-situ conditions. The purpose of verification activities is to confirm the properties/characteristics of the 
site (geological, hydrogeological, geomechanical, surface geotechnical). This site characterization work will be important 
to confirm and verify the underground conditions required to support a final safety case based on the specific site 
proposed for the project.  

The detailed investigations will build on work completed in Phase 2 assessments, and will include activities such as 
advancing borehole drilling and monitoring, and detailed geotechnical assessments of areas where the surface facilities 
and waste rock management area will be constructed. The NWMO will also conduct detailed environmental studies at 
the proposed site to provide an understanding of baseline environmental conditions and to assess the potential impacts 
of the repository. 

Over the 2017 to 2021 business planning period, the NWMO will prepare detailed plans and steps required to fully 
understand the site at depth. This will involve reviewing draft plans with the APM-Geoscientific Review Group. This 
important confirmatory work will contribute to safety case development and documentation required for the future 
regulatory approvals process.

Subsurface verification activities would later be used to confirm detailed site characterization completed during 
surface investigations and monitoring. These activities would be done during the construction of the shafts and initial 
development at the repository level. 

The initial repository development will include an Underground Demonstration Facility (UDF). The UDF will be used to 
conduct geological and geomechanical investigations, and to provide an opportunity for in-situ demonstrations of used 
fuel emplacement processes and equipment.
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Detailing Engineering Designs and Infrastructure Requirements

Following selection of the site for the APM Project and building from subsequent detailed site characterization activities, 
more detailed designs will be completed for all aspects of the deep geological repository and associated surface facilities, 
such as the Used Fuel Packing Plant (UFPP). Designs will be developed to reflect the specific location for the repository 
and facilities as agreed with communities.

The engineered-barrier design will also be assessed against the specific conditions of the selected site. This will include 
verification of the design for factors such as geological loading conditions, site-specific water chemistry and groundwater 
flow.  
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Building Local Capacity and Employment Opportunities   

The APM Project is a large national infrastructure project that will bring about significant economic benefits to the area in 
which it is sited, including jobs for the initiating community, First Nation and Métis communities in the area, and the host 
province. It is a multi-generational project that will be developed and implemented in phases over a period spanning more 
than 150 years. The project will generate hundreds of direct, indirect, and induced jobs involving scientists, engineers, 
trades people, and others with transferable skills and capacities in the siting region for many decades. The number of jobs 
sourced from the siting area will depend in part on the location of the repository and the capacity of the communities in 
the siting area, economic region and host province to support the project. 

The NWMO will seek to maximize job opportunities that will go to the local area hosting the project, and to build 
capacity in communities to secure jobs on the APM Project. Lead times associated with the siting process, construction 
and operations provide opportunities for the NWMO to work closely with communities to invest in training, transferable 
skills and business development. For example, the used fuel container and supporting components will be manufactured 
and assembled at a container manufacturing plant, which could potentially be located in the host area. Possible locations 
for this facility would be the subject of dialogue between the NWMO and communities over the 2017 to 2021 time period.

Over the 2017 to 2021 planning period, the NWMO will continue to build on and plan for a stronger local staffing 
presence. 

»» The NWMO will build its local staffing presence in potential siting areas during Phase 2 Preliminary Assessments of sites. 
As Phase 2 assessments continue, the NWMO plans to expand its hiring to have some locally based staff to support 
community engagement and field studies in each area.

»» During Phase 2 assessments, local contract opportunities for businesses in municipal and Aboriginal communities 
to supply goods and services in each siting area will also build capacity of suppliers to contribute to future APM-related 
work. 

»» The NWMO will invest in building capacity in potential siting communities to compete for jobs related to APM  
implementation. The NWMO will seek to enable capacity development for communities by building up skills and trades 
that will also be applicable to other projects. Plans will be developed with communities to identify priority areas for 
training and capacity building. 

Immediately following site selection, the NWMO will start to significantly increase its local staffing levels. Skills needed 
would include geoscience, drilling, engineering, equipment operation, technical support, environmental assessment, 
safety assessment, monitoring, engagement, social science, and communications. As part of planning for these future 
opportunities, the NWMO will discuss in more detail with communities the numbers and range of jobs that will be 
created in future phases of the project. In planning for future employment potential, the NWMO will also discuss what 
additional investments in training, strategic hiring or business incubation may be important in building prospects for local 
employment and businesses.

Going Forward

In the period 2017 to 2021, the NWMO will:

»» Seek input from the CNSC consistent with the pre-licensing agreement with respect to identifying regulatory require-
ments for a deep geological repository;

»» Plan for the future federal environmental assessment by preparing to meet requirements under the Canadian Environmental 
Assessment Act, 2012;

»» Confirm provincial regulatory requirements and approvals required for the APM Project;
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»» Develop work plans and assess resource requirements to progress detailed site characterization, environmental assess-
ments, engineering designs, and safety case development for the selected siting area in support of the future licensing 
application;

»» Define the technical and demonstration plans for the UDF; 

»» Advance the definition of concept and scope for the national Centre of Expertise that will be constructed in the selected 
siting area;

»» Elaborate technical requirements and plans for the Centre of Expertise;

»» Further define the pre-construction technical demonstration activities that will be conducted at the Centre of Expertise;

»» Continue discussion with local municipal, First Nation and Métis communities in Phase 2 study areas on the Centre 
of Expertise, and their respective local preferences to be considered, should the APM Project be hosted in their area;

»» Continue to build a stronger local staffing presence in the potential siting areas through locally based NWMO staff;

»» Where possible, meet the NWMO’s growing project needs for engagement and technical studies through staff based 
in potential siting areas;  

»» Invest in building the skills and capacity of youth and community members in the municipal, First Nation and Métis 
communities engaged in siting studies to position them to secure jobs related to future phases of the APM Project, or 
other large projects in the area;

»» Invest in building the transferable skills and capacity of community members that will also be applicable to other projects 
beyond APM; and

»» Provide local contracting opportunities in each potential siting area for municipal and Aboriginal communities that may 
be qualified to supply goods and services for the project.

In 2017, the NWMO will:

»» Seek guidance from the CNSC with respect to identifying regulatory requirements for the initial licensing phases of a 
deep geological repository;

»» Confirm with governments the nature of provincial approvals required for borehole drilling; 

»» Continue technical briefings about the Centre of Expertise within communities engaged in the site selection process to 
outline the technical and social activities planned for the centre in support of the project;

»» Continue to invite communities engaged in the site selection process to discuss social preferences for how the centre 
might be designed and developed, should their area be selected for the project; 

»» Continue development of a jobs and skills inventory to identify the professions, trades, skills, and capabilities required 
to support the Centre of Expertise, siting, design, construction, and operation of the deep geological repository;

»» Continue to implement a hiring plan to build up locally based staff to support community engagement and field studies in  
potential siting areas;

»» Continue to engage communities in the site selection process in discussions about priority steps for developing skills 
and job opportunities for youth and local community members; and

»» Continue discussions with communities about what investments in training, strategic hiring or business incubation may 
be important in building the prospects for local employment and businesses.
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Continuously Improve Technical Knowledge

 
The NWMO will continuously improve technical knowledge in collaboration with universities and 
international partners, and adapt plans consistent with international best practices.

The technical end point of Adaptive Phased Management 
(APM) is a deep geological repository where Canada’s 
used nuclear fuel will be safely contained and isolated on 
an indefinite basis. Through improving our understanding 
of processes relevant to the safety case, including 
geoscience and safety assessment, the APM technical 
program works to ensure the repository will meet high 
technical standards.

In support of this program, the NWMO contributes 
to and learns from best practices and experience with 
project implementation in Canada and other countries. 
The NWMO continues to participate in the Nuclear 
Energy Agency (NEA) of the Organisation for Economic 
Co-operation and Development (OECD) to exchange 
information in such areas as safety case development.

The NWMO also participates in international research 
projects. The APM technical program conducts joint 
research projects with international organizations and 

counterparts in other countries, including Sweden, 
Switzerland, Finland, France, and the United Kingdom. 
Partnering with other radioactive waste management 
organizations allows the NWMO to foster international 
co-operation on research, development and demonstration 
of technology; learn from other countries’ experience; and 
keep abreast of developments in geoscience and safety 
case development for various host rock formations.

Research partnerships with universities also play an 
important role in ensuring the NWMO’s technical work is 
scientifically rigorous.

The NWMO regularly reports on new learning 
through reports such as a watching brief on used 
nuclear fuel reprocessing and alternative used nuclear 
fuel management technologies. It also monitors potential 
inventories of used nuclear fuel quantities and types for 
implications to repository design.
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Going Forward

In the period 2017 to 2021, the NWMO will:

»» Advance understanding of relevant processes through collaboration with universities in Canada 
and internationally, with the results presented in journal articles, conference papers and techni-
cal reports;

»» Continue to partner in the installation, monitoring and analysis of experiments at the Mont Terri 
Rock Laboratory Project and Grimsel Test Site, both in Switzerland, along with researchers 
from Switzerland, France, Spain, Germany, Belgium, and the United States;

»» Continue to participate in the OECD NEA’s Radioactive Waste Management Committee and 
Integration Group on the Safety Case;

»» Continue to support the NEA’s Thermodynamic Database Project, which is developing a quality-
assured database for key elements in radioactive waste management systems;

»» Continue to participate in BIOPROTA, an international forum on biosphere modelling for radio-
active waste facilities;

»» Continue to collaborate with researchers from the United States Geological Survey, the Geological 
Survey of Finland, and swisstopo, Switzerland’s geoinformation centre;

»» Continue to participate in workshops and conferences sponsored by organizations such as 
the Canadian Nuclear Society, the NEA, and the International Atomic Energy Agency;

»» Continue to host an annual Geoscience Seminar to bring together researchers from academia 
and industry;

»» Continue to support, along with the Natural Sciences and Engineering Research Council of 
Canada (NSERC), graduate students through the NSERC’s Industrial Postgraduate Scholarships 
Program;

»» Publish reviews of developments in used nuclear fuel reprocessing and alternative used nuclear 
fuel management technologies;

»» Publish an annual update on current and future potential inventories of used nuclear fuel 
quantities and types in Canada; 

»» Continue to monitor, assess and plan for changes in industry waste management activities 
and plans;

»» Continue to reflect upon lessons learned from work to date on the Ontario Power Generation 
deep geologic repository for low- and intermediate-level waste; and

»» Brief federal and provincial government departments on its technical program to continuously 
improve technical knowledge related to health, safety and the environment.
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Develop Transportation Plans

 
The NWMO will establish safe, secure and socially acceptable plans for transporting used nuclear fuel.

Transportation of used nuclear fuel is an important 
element of the Adaptive Phased Management (APM) 
Project. Implementation of the APM program will involve 
transporting used nuclear fuel from the current interim 
storage sites to the used fuel repository. 

From a technical perspective, used nuclear fuel can 
be transported safely and securely with radiological safety 
assured through the robust transportation packages.

As part of the process of selecting a site, a 
transportation route must be identified, or be capable of 
development, by which used nuclear fuel can safely and 
securely be transported from the locations at which it is 
currently stored. Transportation planning and evaluations 
must fully address regulatory requirements for transporting 
used nuclear fuel through different provinces. During the 
Phase 2 Preliminary Assessments of different potential 
siting areas, an important focus will be identifying potential 
transportation routes and modes to each site against 
technical safety criteria. Phase 2 assessment activities 
will provide additional information to assess and compare 
potential areas for siting the used fuel repository and 
Centre of Expertise.

Beyond safety, transportation is also an important 
consideration in identifying and assessing effects 
on community well-being. The NWMO will need to 
demonstrate the safety and security of any transportation 
system to regulatory authorities and citizens before 
transportation of used nuclear fuel to the repository can 
begin. Transportation planning and evaluations will also 
need to be aligned with community input, which requires 

taking into account social values, as well as understanding 
and addressing social questions and concerns. This also 
requires inviting input from communities on potential 
transportation routes as a group with a shared interest. 
Through the multi-year period of Phase 2 assessments 
of different potential host areas for the APM Project, 
transportation will be an important focus of public 
engagement, led by the NWMO, to understand societal 
considerations. It is expected that groups and individuals 
will have questions and concerns to be addressed as 
assessments continue through this second phase of study 
and engagement.

Outreach and engagement activities in this period 
include taking information out to communities, first 
responders and regional groups, beginning with those 
in siting areas. This includes the mobile transportation 
exhibit showcasing the robust transportation container, 
open houses covering all aspects of the APM Project, 
and participation in community and area events. 
Sharing information more broadly at industry, municipal 
association and Aboriginal organization conferences 
throughout Ontario and beyond will also help advance 
early conversation on this important topic and prepare the 
way for more detailed discussion in the future. Booklets, 
brochures and a discussion document support these 
activities and the advancement of discussion at this early 
phase. Conversations with government and industry to 
share information and understand expectations are also 
an important part of the plan.
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The transportation program is designed to achieve a number of specific outcomes by the end of 
the multi-year Phase 2 siting assessments:

»» Completed assessments of preferred and alternative road and rail routes between each of the 
interim storage sites and each Phase 2 siting study area;

»» Identified and designed the necessary transportation equipment and facilities;

»» Completed a transportation risk assessment, including public and worker dose  
assessments;

»» Defined an approach for emergency response;

»» Clearly identified security requirements;

»» Addressed and took into account questions and concerns of potentially affected Aboriginal 
communities and transportation communities in decision-making on a preferred site; and

»» Ensured the transportation program meets or exceeds regulatory requirements.

Specific activities planned in support of these desired outcomes involve both a technical 
program and an engagement program.

Going Forward

In the period 2017 to 2021, the NWMO will:

»» Undertake transportation logistics analyses;

»» Conduct transportation risk assessment study;

»» Construct and test all equipment required for loading, transporting and unloading used nuclear 
fuel transportation packages, including truck trailers and railcars;

»» Develop updated package designs for transportation containers, with consideration of ‘beyond-
design-basis’ scenarios;

»» Seek Canadian Nuclear Safety Commission design approval certificates for road and rail 
transport packages;

»» Work closely with waste owners in planning for future transport of used nuclear fuel from the 
facilities where it is currently stored on an interim basis;

»» Continue to develop communication materials to support learning and dialogue about trans-
portation safety and transportation considerations;

»» Continue to seek advice from municipal associations and Aboriginal organizations regarding 
ways to communicate transportation plans and engage with communities that may be on a 
transportation corridor for used nuclear fuel;

»» Provide briefings and information about the transportation of used nuclear fuel, seek input to 
enhance the technical development program, and refine processes and plans;

»» Conduct dialogue and use public attitude research techniques to explore public  
understanding, questions and concerns; and

»» Continue review of experience and best practices with transportation of hazardous  
materials, including transportation of nuclear waste in Canada and internationally, to identify 
lessons that apply to APM.

Nuclear Waste Management Organization54 



Provide Financial Surety

 
The NWMO will ensure funds are available to pay for the safe, long-term management of Canada’s  
used nuclear fuel.

Canadians expect that the money necessary to pay for 
the long-term care of used nuclear fuel will be available 
when it is needed and will be fully funded by the waste 
producers. The NWMO has the objective of determining 
what costs can reasonably be expected to occur over the 
life of the project, along with a contingency for unexpected 
events, and then designing a system that collects enough 
money from the waste producers and protects this money 
to ensure that the entire cost can be covered under a 
variety of social and economic circumstances, and within 
the required time frame.

Adaptive Phased Management (APM) cost estimates 
include costs to develop, construct and operate a central 
long-term facility, including a deep geological repository 
and transporting the used nuclear fuel to the repository. 
These activities will be carried out and funded by the 

NWMO. Reactor site storage is carried out and directly 
funded by individual waste owners.

The NWMO completed a full update of these estimates 
in 2016. The updated cost estimates cover many decades 
of APM life cycle activity for the deep geological repository 
and related transportation of used nuclear fuel. The 
eventual cost of the project is impacted by many factors, 
including the volume of used nuclear fuel to be managed, 
the location of the facility, surrounding infrastructure, the 
rock type and characteristics, the design of the repository, 
and the length of time allocated to monitoring the site 
following fuel placement.

The following table shows how estimated costs might 
differ depending on the amount of used nuclear fuel to be 
managed. The next full update of the APM cost estimate 
will be completed in 2021.

Estimated cost (2015 $) of APM from site selection start (2010) onwards

2.7 million fuel bundles 
(current number produced 
as of June 2016)

$16.3 billion

3.6 million fuel bundles

$18.3 billion

5.2 million fuel bundles

$22.8 billion

7.2 million fuel bundles

$28.4 billion
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The Nuclear Fuel Waste Act (NFWA)

The planning, development and implementation of the APM Project is funded by  
the major owners of used nuclear fuel in Canada: Ontario Power Generation,  
New Brunswick Power Corporation, Hydro-Québec, and Atomic Energy of Canada 
Limited (AECL). The NFWA (2002) requires each of these four companies to 
establish independently managed trust funds and make annual deposits to ensure 
the money to fund this project will be available when needed.

The NFWA includes explicit provisions to ensure the trust funds are maintained 
securely and used only for the intended purpose.

As required by the NFWA, the NWMO’s Annual Report must outline the funding 
formula for the next fiscal year to ensure funds required to cover the full cost of APM 
implementation is borne by the waste producers and an explanation of assumptions 
is provided. Trust funds must be maintained, and annual contributions made by 
major waste producers, reflecting the updated funding formula. At the end of 2016, 
trust fund balances were at $4 billion.

Going Forward

In the period 2017 to 2021, the NWMO will:

»» Incorporate revised cost estimates for APM into the annual trust fund deposit calculation by 2017;

»» Annually assess all factors that impact APM cost estimating and funding requirements;

»» Continue to publish the audited financial statements for nuclear fuel waste trust funds,  
established by the Members and AECL, as they are provided by the financial institutions  
(see www.nwmo.ca), and provide updates to confirm that they are meeting their financial 
obligations; and

»» Monitor the development of new reactors and new owners of used nuclear fuel, applying the 
appropriate principles to update the funding formula when the specific circumstances arise.
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Ensure Governance and Accountability

 
The NWMO will maintain an accountable governance structure that provides confidence to the Canadian 
public in the conduct of the NWMO’s work.

The NWMO’s governance comprises the Member 
organizations, the Board of Directors and its Advisory 
Council. The NWMO is subject to the requirements of 
the Nuclear Fuel Waste Act (NFWA) and oversight by the 
Minister of Natural Resources Canada. 

The NWMO’s implementation of a repository as part 
of Adaptive Phased Management (APM) will eventually be 

regulated under the Nuclear Safety and Control Act and 
its associated regulations to protect the health, safety, 
and security of Canadians and the environment, and 
to respect Canada’s international commitments on the 
peaceful use of nuclear energy. 

For more information about regulatory oversight, 
please see page 10.

MEMBERS

Ontario Power Generation, New Brunswick Power Corporation and Hydro-Québec are the founding Members of the 
NWMO. The Membership Agreement and bylaws set out Member roles and responsibilities in supporting the objectives 
of the NFWA and the NWMO’s implementation mandate. The NWMO regularly briefs its member organizations.

BOARD OF DIRECTORS

The Board of Directors is responsible for oversight of the organization and taking a leadership role in the development of 
the corporation’s strategic direction. The Members appoint the Board of Directors. There are currently eight members of 
the Board of Directors, representing a range of perspectives from both within and outside the nuclear industry, including 
capabilities in Aboriginal culture and finance management. The membership of the Board is profiled on the NWMO 
website.
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ADVISORY COUNCIL

The NFWA requires that the governing body of the NWMO appoint an 
Advisory Council to review and comment on its work as part of the 
NWMO’s triennial reports. In addition to fulfilling its legislated reporting 
requirements, the Council meets regularly with the NWMO’s senior 
management, closely following the development of the organization’s 
plans and activities, and providing ongoing counsel and advice. At any 
time, the Council may choose to deliberate in camera. The Board of 
Directors appointed the Advisory Council in 2002, with membership 
renewed at regular intervals.

Current membership of the Advisory Council represents a broad 
range of expertise, including geotechnical engineering, chemical 
engineering, nuclear engineering, engagement, public affairs, nuclear 
community relations, environment, sustainable development, law, 
political science, municipal affairs and government relations, Aboriginal 
relations, Indigenous Knowledge, and community-based research. This 
group of individuals is knowledgeable in nuclear waste management 
issues, and experienced in working with citizens and communities on a 
range of public policy issues. The membership of the Advisory Council 
is profiled on the NWMO website.

The NWMO Board continues to ensure appointments remain 
consistent with the requirements of the NFWA, and take into account 
the range of expertise required to support the regional and local activity 
associated with APM site selection. As the NWMO’s work leads to the 
selection of an informed and willing host community, and as affected 
Aboriginal organizations and the host region are identified, the NFWA 
requires that representatives from these communities be included in 
the Advisory Council. This is in addition to members with expertise in 
a broad range of scientific, technical and social disciplines, as well as 
expertise in Indigenous Knowledge, as outlined in the NFWA.

MANAGEMENT SYSTEM

In 2010, the NWMO established its integrated management system for 
activities in support of the long-term management of nuclear waste. As 
part of its plan to ensure excellence and accountability in governance, 
the organization obtained certifications to ISO 9001:2008 for quality, 
ISO 14001:2004 for environment, and CSA Z1000:2006 for health 
and safety management. In addition to maintaining conformance 
to these standards, the NWMO’s management system was further 
enhanced to meet the requirements of CSA N286-12 Management 
System Requirements for Nuclear Facilities, which includes nuclear 
waste facilities. The NWMO’s integrated management system ensures 
the organization is well equipped to implement its vision, which is 
the “long-term management of Canada’s nuclear waste in a manner 
that safeguards people and respects the environment, now and in 
the future”. The focus on safeguarding of people is fully aligned with 
the CSA N286-12 management system principle that safety is the 
paramount consideration guiding decisions and actions.
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INDEPENDENT TECHNICAL REVIEWS

The NWMO will continue to seek external expert review and comment 
of its technical program. As the technical program moves from research 
into design, fabrication, and demonstration, the nature of the technical 
reviews will be more focused to the specific design aspects and 
features. The results of these reviews would help guide the technical 
program and inform NWMO stakeholders.

PEER REVIEWS

The NWMO will continue to seek opportunities for peer review of its 
work and to invite independent comment.

The APM-Geoscientific Review Group (APM-GRG), described earlier, 
is an example. This will benefit program design and delivery, contribute 
to overall program quality, and help to enhance public confidence in the 
NWMO’s implementation plans and decision-making.

REPORTING

The NWMO maintains high standards of reporting to demonstrate 
integrity, excellence, engagement, accountability, and transparency 
in the implementation of APM. The NWMO reports regularly on its 
progress, and especially in response to the advice of Canadians and 
the changing external environment.

The NFWA requires the NWMO to issue annual reports and triennial 
reports. In each case, reports are to be submitted to the Minister of 
Natural Resources Canada and to the public at the same time. The 
Minister must table the reports in Parliament and issue a statement on 
each report.

 

INTERNATIONAL COMMITMENTS

The NWMO will continue to report internationally on its progress 
at meetings of the Joint Convention on the Safety of Spent Fuel 
Management and on the Safety of Radioactive Waste Management  
(Joint Convention). Under the Joint Convention, Canada must 
demonstrate that it is meeting international commitments to manage 
radioactive waste and used nuclear fuel safely. The NWMO will next 
contribute to Canada’s reporting at the 2018 convention.
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Going Forward

In the period 2017 to 2021, the NWMO will:

»» Convene regular meetings of NWMO Members, Board of Directors, Board Committees, and 
Advisory Council;

»» Co-ordinate reviews of the NWMO’s technical program;

»» Co-ordinate annual reviews of the APM geoscience plans with the APM-GRG;

»» Conduct assessments and audits, benchmark, and improve processes to maintain and improve 
the management system, including maintaining certifications to standards for quality, safety 
and environment management;

»» Continue to interact with the Canadian Nuclear Safety Commission consistent with the terms of 
the arrangement prior to submission of a licence application. These activities include providing 
briefings to the Commission on the progress of APM implementation;

»» Report to Canadians on progress in implementing APM. The NWMO will submit its Annual 
Report to the Minister of Natural Resources Canada and the public in the first quarter of each 
year, including its third triennial report in 2017;

»» Publish the five-year strategic plan, Implementing Adaptive Phased Management;

»» Publish the minutes of the meetings of the Board of Directors and Advisory Council;

»» Report internationally on progress for the long-term management of Canada’s used nuclear 
fuel at the 2018 and 2021 meetings of the Joint Convention; and

»» Undertake membership review, and make appointments to the Advisory Council to ensure 
members bring a broad range of expertise. 
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The Road Ahead
The NWMO invites all Canadians and Aboriginal peoples of Canada to stay involved in Adaptive 
Phased Management (APM) of Canada’s used nuclear fuel. Implementing Adaptive Phased 
Management is updated annually to guide the five-year planning period ahead. As such,  
the plan is regularly assessed, strengthened and redirected, as needed.

Implementation of the site selection process for the deep 
geological repository for used nuclear fuel has begun. 
This process, led by communities in study areas, is 
supported by the resources and work programs described 

in this plan. APM will proceed as quickly as Canadians, 
successful technology demonstration and the regulatory 
authorities allow.
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Glossary
Deep geological repository is a facility for the placement 
of used nuclear fuel deep underground where both 
natural and engineered barriers contain and isolate it from 
humans and the environment. There is the potential for 
retrieving the used nuclear fuel.

Fuel bundle for CANDU nuclear reactors is manufactured 
by sintering uranium oxide powder into pellets. The pellets 
are loaded into Zircaloy (an alloy of the metal zirconium) 
tubes, which are then welded into a bundle of tubes –  
a fuel bundle. Each bundle contains about 1,000 uranium 
oxide pellets.

Intermediate-level radioactive waste consists primarily 
of used reactor core components, and resins and filters 
used to keep reactor water systems clean. It requires 
shielding to protect workers during handling. Intermediate-
level waste is stored mainly in steel-lined concrete 
containers that have been set into the ground.

Long-term management of used nuclear fuel involves 
containment and isolation of the radioactive material. 
The radioactivity decreases substantially with time, due 
primarily to the decay of short-lived radionuclides. The 
radioactivity of used nuclear fuel decreases to about 
one percent of its initial value after one year, decreases 
to about 0.1 percent after 10 years, and decreases to 
about 0.01 percent after 100 years. After approximately 
one million years, the radioactivity in used nuclear fuel 
approaches that of natural uranium.

Low-level radioactive waste consists of common 
industrial items that have become contaminated with 
low levels of radioactivity during routine cleanup and 
maintenance at the nuclear generating stations. Low-level 
waste includes mops, rags, paper towels, temporary 
floor coverings, floor sweepings, protective clothing, 
and hardware items such as tools. It consists of paper, 
plastics, metal, rubber, cotton, and other miscellaneous 
materials. Low-level waste can be safely handled using 
normal industrial practices and equipment without any 
special radiation protection.
 

Optional shallow underground storage facility would 
involve building a shallow rock cavern storage facility at 
the chosen site for the deep geological repository. This is 
included in Adaptive Phased Management (APM) as an 
option. This option is not expected to be needed and is 
not included in the current Implementation Plan.

Retrievability is the ability to remove the used nuclear 
fuel from where it has been placed. Retrievability is an 
important component of APM and was included on the 
direction of Canadians. It is part of a risk management 
approach to allow corrective action to be taken if the 
repository does not perform as expected or if new 
technologies emerge in the future that could significantly 
improve the safety of used fuel long-term management. 
While used nuclear fuel will be retrievable as part of APM, 
the process will become progressively more demanding 
as the used fuel containers are sealed in the placement 
rooms, and then years later when access tunnels and 
shafts are eventually backfilled and sealed. 

Safety is the protection of individuals, society and the 
environment, from the harmful or dangerous effects of 
used nuclear fuel, now and in the future.

Used nuclear fuel means the irradiated fuel bundles 
removed from a commercial or research nuclear fission 
reactor. Used nuclear fuel is classified as a high-level 
radioactive waste.
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Acronyms
AECL
APM
BTP
CNSC
GRG
NEA
NFWA
NSCA
NSERC
NWMO
OECD
OPG
UDF
UFPP

Atomic Energy of Canada Limited
Adaptive Phased Management
Basket Transportation Package
Canadian Nuclear Safety Commission
Geoscientific Review Group
Nuclear Energy Agency
Nuclear Fuel Waste Act
Nuclear Safety and Control Act
Natural Sciences and Engineering Research Council of Canada
Nuclear Waste Management Organization
Organisation for Economic Co-operation and Development
Ontario Power Generation
Underground Demonstration Facility
Used Fuel Packing Plant
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Nuclear Waste Management Organization
22 St. Clair Avenue East, Sixth Floor            
Toronto, Ontario M4T 2S3, Canada
Tel.: 416.934.9814   Toll Free: 1.866.249.6966
Email: contactus@nwmo.ca
Website: www.nwmo.ca

For more information, 
please contact:
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