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Canada’s Plan for the
Long-Term Management of Used
Nuclear Fuel

Progress and Future Plans on site
Selection
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Canadian Nuclear Generation Program

> Current operating nuclear capacity: 19 Candu reactors (12 GW) in
Ontario, New Brunswick

> 2.6 million used fuel bundles (52,000 tonnes) in storage
— 92% in Ontario

> Six million fuel bundles (120,000 tonnes) may be produced to end of
life all reactors

CANDU fuel bundle
~ 20 kg natural uranium dioxide (UO2)
~ 0.5 m length
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Interim Used Fuel Storage Sites in Canada

1. Whiteshell Laboratories
2. Bruce

3. Pickering

4. Darlington

5. Chalk River Laboratories
6. Gentilly

7. Point Lepreau
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Interim Used Fuel Management in Ontario
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= All nuclear power plants have adequate used fuel storage capacity
> Excellent safety record
- Storage systems designed for 50 years plus
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Used Fuel Deep Geologic Repository (DGR)
History

» 1978 Atomic Energy Canada Limited initiates development

of a used fuel DGR

» 1989 DGR concept referred to Environmental Review
Panel

» 1998 Panel reported DGR safe at conceptual level but
public support not demonstrated
- 52 recommendations

» 2002 Nuclear Fuel Waste Act passed/NWMO formed
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Requirements of Nuclear Fuel Waste Act
2002

» NWMO to be formed by Nuclear Energy Companies

» NWMO to study alternatives for managing nuclear fuel waste
and make recommendation to Government of Canada

» NWMO to implement recommendation as approved by
Government of Canada

» Nuclear Energy Companies to contribute to Trust Funds
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Progress Since 2002

» 2002 NWMO formed

» 2005 NWMO completes extensive study of alternatives; recommends
plan: Adaptive Phased Management (APM)

» 2007 Government of Canada approves APM

» 2009 NWMO completes design of site selection process for Deep
Geologic Repository

» 2010 Site Selection Process initiated with invitation to communities to

learn

» 2012 Expression of interest closed with 21 communities in process

» 2014 NWMO completes Phase 1 assessment and narrows to 9
strongest communities

» 2015 NWMO initiates Phase 2 studies for 9 communities
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Extensive Study of Alternatives (2002-
2005)

» NWMO three-year nation-wide study:

+ 18,000 Canadians including 2500
Aboriginal people

+ Contributions from 500 experts

» Canadians told us:
+ Safety and security is top priority
+ Take action now
+ International standards
+ Approach must be adaptable
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Adaptive Phased Management (APM)

APM emerged from dialogue with citizens and experts — best met key priorities

A Technical Method A Management System
» Centralized containment and » Flexibility in pace and manner of
isolation of used nuclear fuel in implementation

deep geological repository » Phased and adaptive decision-making

» Continuous monitoring » Responsive to advances in
technology, research, Aboriginal
» Potential for retrievability Traditional Knowledge, societal values
» Optional step of shallow . Opin.. i?dus::(\j/e, faanr sitri‘ng Pracess
underground storage* seek informed, willing host community

» Sustained engagement of people and
communities throughout
implementation

APM selected by Federal government June 2007
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Federally Mandated National Infrastructure Project

» NWMO working on behalf of Canadians

B2

High technology, national infrastructure project
* Investment of $16-24 billion

+ Operate as centre of expertise

+ Thousands of jobs in host region/province

+ Sustainable over more than 100 years

» Multi barrier system to protect safety

>

Highly regulated - strict criteria ensures safety

-

» Partnership between NWMO and community

» Fosters community well-being
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NWMO'’s Implementation Plan 2008

» Build relationships and engage Canadians in decision
making

» Collaboratively design and implement process for site

selection
» Continue technical research and development
» Ensure sufficient funds

» Continually improve governance structure and organizational

capacity
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Building Relationships and Involving
Canadians in Decision Making

» Municipal
+ Forum of Municipal Associations from four provinces
+ Canadian Association of Nuclear Host Municipalities

» Aboriginal People
+ Forum of Elders and Working Group
¢ National, Provincial and Regional Aboriginal Organizations

» Public
+ Citizen Panels
+ Open houses, web-based dialogues, surveys

» Interest Groups:
+ Multi-Party Dialogues

» Federal and Provincial Governments
¢ Cross-functional forums with Governments
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Engagement of Municipal Government

> Canadian Association of Host Municipalities
- Mayors of all communities with existing nuclear facilities
- Advise on communication and siting process

> Municipal Association Forum
- 13 municipal organizations from four nuclear provinces
- Equip association to respond to questions from municipal
governments
- Develop tools for municipal government to evaluate interest in DGR
project
- Advise on communication and siting process
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Elders Forum/Niigani
Mission Statement

Protect and preserve all creation: air, land,
water, plants, medicine, animals and human
kind - guided by the seven universal
teachings of love, trust, sharing, honesty,
humility, respect and wisdom.
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Collaborative Design of Process for Site
Selection

2008: Design of site selection process
- Citizens panels, Aboriginal Working Group,
Municipal Associations, government
briefings
- Multi-party dialogues in four provinces,
citizens panels, multi-party dialogues

2009: Prepare and testing of draft site selection
process

2010: Site selection process launched after public
validation

To MEETOERAEHICERETD

20085 : U+ MEETOEZRDEES
- MRNARIL. PRUIZD—=FITT)L—T, th75BEEREIE.
BT =
- ADDOMDOMBE/NRIL. BHEEBEROXI5E
2009%F : U+ MBEETOREDER AT
20105 | ARFFEICT MEETOERZRMIG

-23-




Proposed Site Selection Process

Key elements of the document
» Project description
» Principles
» Decision-making steps to guide site selection
» Criteria to guide safety and ensure community well-being
» Partnership and community support
» Role for third party reviews
» Regulatory oversight — Natural Resources Canada, CNSC, CEAA

Key principles to guide the process
» Focus on safety
» Informed, willing community
» Focus on 4 nuclear provinces
» Communities have right to withdraw
» Siting process led by “interested communities”
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Questions asked as part of validation of
site selection process

> Are the proposed siting principles fair and appropriate?

- Are the proposed decision-making steps consistent with selecting a
safe site, and making a decision that is fair?

- Does the proposed process provide information and tools needed to
support the participation of communities?

- What changes, if any, should be made?
- What else needs to be considered?

Have we accurately captured the expectations of citizens for a fair
process?
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Initial Engagement of Potentially Interested
Community on launch of site selection in 2010
» Visit by the Municipal Council to NWMO office for a briefing

» Tour of Used Fuel Storage Facility

» Meeting with Safety Regulator

» High level screening of known geological conditions in area

» Municipal Council decided whether to enter site selection
process to learn more
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Initial Community Learn More Activities

» Detailed briefings on APM, site selection criteria and decision-making
process

» Information kits for communities

» Tailored information exhibits and kiosks for communities to distribute
material in public venues

» Citizens to visit interim storage facilities

» Funding to support community engagement of independent experts,
community visioning studies and administrative expenses

» Community meetings with regulator
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SASKATCHEWAN

o
L2

MANITOBA
ONTARIO
@ Communities in Step 3
Preliminary Assessments o QUEBEC
5. Ignace 14. Eliiot Lake
9. Manitouwadge 20. Huron-Kinloss e 09
10. Hornepayne 21. South Bruce
11. White River 22. Central Huron
13. Bind River
. Communities not identified for further study
1. English River 8. Schraiber
First Nation 12. Wawa
2. Pinehouse 15. The North Shore @
3. Creighton 16. Spanish (18]
4. Ear Falls 17. Amran-Blderslie @

6. Nipigon 18. Saugeen Shores
7. Red Rock 19. Brockton y
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Phase 1 Assessment Studies

» Objective to identify communities with strong potential to meet safety requirements and
contribute to community well being

» Agree scope of studies with community leadership
= Engagement of citizens, surrounding communities and Indigenous peoples
* Funding to be provided to community

» Scientific Study
+ Detail review of available geological and environmental information
» Examples include airborne geological surveys, lineament studies
» Engineering design and transportation assessments

» Engagement Activities
+ Formation and discussions with Community Liaison Group
* Open houses
» Participation in community events
Learn More office
Discussion with service groups, regional neighbours and local Indigenous people
Visits by Canadian Nuclear Safety Commission to community
Further tours of waste storage facilities

» Review draft results of preliminary assessment with community

B1EREE DTN

> ZEEHZRIE UEOBRDEEI I STEMEDS N\ BEZREI S LZENETD
> WEDU -5 -y y TEFRAUCHARBEEZERITD

- R, BliE. SERORES
© WEADERREHR

> RFoHEAE

- BMRHEBERKIUREBEROSFMLE 21—
o Bl ZEOMEBIEE. U PAY RREE
° ?uRD+C$HULDI1

> BESICRET2EE

.« IR )L —T DK CER

s A=TYN\DIR

© MEAARY BADSI

« BHATEICAHZRDD

- EEEE, WEEDER. WiTAEREDRE
© NTIRFHEEZERICL DML RO
© EEMITERRERORE

> HREDSHTHINREZLE21—-9D

-29-




Nine Communities with Strongest Potential

SASKATCHEWAN
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QUEBEC
Study Areas (1) @ ventoumadge

fonsoe Hornepayne
€ gnace -
e Manitouwadge, Hornepayne,
White River s
© Biind River, Elliot Lake € sirnd River

o Huron-Kinloss, South Bruce, Huron-Kinfoss
Central Huron o South Bruce
=

@ centrat Huron
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Phase 2 Site Selection Project: Objective

To develop confidence on selection of preferred location to take
into detailed site characterization (assumed by 2023).

» Confidence a strong safety case can be developed
(geoscience, engineering design, environment and safety)

» Confidence used nuclear fuel can be safely transported to location

» Confidence that strong partnership can be developed -- with the

interested community, local Aboriginal peoples and surrounding
communities

The project will only proceed with the interested community,
Aboriginal peoples and surrounding communities
working in partnership.
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Phase 2 Assessment Studies

» Geological field investigation: aerial surveys, walk land,
bore hole drilling

» DGR engineering design and safety assessments
» Transportation studies

» Involvement of communities in studies, e.qg. field
investigation

» Expanded engagement of communities, regional
municipal and Aboriginal neighbours
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Involvement of Indigenous (Aboriginal)
People

 Large percentage of land in Ontario is Provincial Crown Land
*« NWMO Policies require Indigenous rights to be respected

» Regulatory requirements include consultation and
accommodation of Indigenous peoples

+ Building relationships and working in partnership with local
Indigenous communities is critical to successful site selection
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Transportation Exhibit

BIED
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Looking Ahead.:
Phase 2 Site Selection Planning Assumptions™®

* Complete * Decide on preferred site to * |nitiate activity at
Phase 2 take into regulatory site, including
assgssmgnts of _ Assumes sufficient building of
multiple sites technical and social Centre of

assessment completed to Expertise
support confidence around

safety case, transportation
and potential for partnership

* Timelines are illustrative, to guide planning. Actual timelines may vary.
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Technical Research and Development

» Collaboration with 11 Universities

* Exchange agreements with Sweden, Finland, France, UK and
Switzerland

* Project to proof test engineered barrier (fuel container and
bentonite buffer) prior to finalizing site selection

* Pre-licensing reviews with regulator
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Engineered Barrier

Customised for Candu Fuel

3mm copper coating

Flexibility in fabrication

Improved handling

Proof testing complete prior to
site selection
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Involvement of Regulatory Authority in Pre-
licensing Work

» Canadian Nuclear Safety Commission (CNSC) regulates all nuclear facilities
» Canadian Environmental Assessment Act (CEAA)
« Canadian Nuclear Safety and Control Act (NSC Act)

» Approval of used nuclear fuel DGR will require:
« Environmental Assessment and Approval under CEAA
» License to construct and to operate under NSC Act

» Involvement of CNSC prior to licensing
* Meetings with community member independent from NWMO
« Appearances at public community events
Guidance on regulatory requirement
Review of safety methodologies and case studies to be used by NWMO
Review of proposed engineered barrier design
Review of geological investigation

» Licensing application assumed to be initiated after single site selected
(approximately 2023)
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Summary

» Canada initiated DGR studies in 1978

» Initial failure of site selection in 1980’s: public acceptance
concern

» NWMO formed under Nuclear Fuel Waste Act in 2002

» Adaptive Phased Management approved by Government in
2007

» Significant progress on collaborative process for DGR site
selection and technical developments
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