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Land acknowledgement

The Canadian Nuclear Safety Commission acknowledges that TRIUMF Inc. is in the unceded
territory of the Coast Salish Peoples, including the territories of the xYmabkwayam
(Musqueam), Skwxwt7mesh (Squamish), and Salilwata?/Selilwitulh (Tsleil-Waututh) Nations.

Plain language summary

In accordance with subsection 24(5) of the Nuclear Safety and Control Act (NSCA), a licence may
contain a condition that the applicant provide a financial guarantee in a form that is acceptable
to the Commission. TRIUMF Inc.’s licence has such a condition, and the financial guarantee is
required to be reviewed and updated every 5 years, or when there are material changes to the
licensee’s operational activities as described in REGDOC-3.3.1, Financial Guarantees for
Decommissioning of Nuclear Facilities and Termination of Licensed Activities and REGDOC-

2.11.2, Decommissioning.

TRIUMF Inc.’s current financial guarantee (FG) was submitted in 2021 as part of their licence
renewal application (the FG was approved by the Commission in 2022). While a revised
financial guarantee was not required until 2026, TRIUMF Inc. had to submit a revised
preliminary decommissioning plan (PDP) by the end of 2023, as per the REGDOC-2.11.2,
Decommissioning.The increase in the estimated decommissioning costs necessitated a revision
to TRIUMF Inc.’s current financial guarantee. Therefore, CNSC staff is requesting a decision
from the Commission on whether to accept the proposed FG. The PDP does not require the
Commission approval but is discussed in this CMD to provide context for the FG.

CNSC staff reviewed TRIUMF Inc.’s revised PDP and confirmed the decommissioning strategy
and facility end-state remain the same as that proposed by TRIUMF Inc. Inc as part of its 2022
licence renewal. In addition, the revised PDP meets regulatory requirements as specified in CSA
N294:19, Decommissioning of facilities containing nuclear substances and REGDOC-2.11.2,
Decommissioning.

CNSC staff recommend that the Commission accept the revised financial guarantee proposed
by TRIUMF Inc. as its proposal meets the requirements specified in REGDOC-3.3.1, Financial
Guarantees for Decommissioning of Nuclear Facilities and Termination of Licensed Activities for
providing adequate funding towards decommissioning of its licensed facilities.

Referenced documents in this CMD are available to the public upon request, subject to
confidentiality considerations.

CMD 25-H116 — CNSC staff submission 1
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1 Overview

1.1 Background

TRIUMF Inc. is Canada’s particle accelerator centre and is located on the campus of the
University of British Columbia. TRIUMF Inc. is owned and operated by a consortium consisting
of 21 member universities from across Canada and is a not-for-profit corporation under the
Canada Not-for-profit Corporations Act. Previously it was a joint venture known as TRIUMF Inc.
Accelerators Inc. (TAI). During the 2022 licence renewal, the licence was transferred to the new
entity and the name change took place. The current operating licence issued to TRIUMF Inc. is
valid from July 1, 2022, until June 30, 2032. The record of decision for the renewal is Dec 22-H6

[1].
TRIUMF Inc. is licensed to operate a Class IB particle accelerator facility under licence PA10OL-

01.01/2032 [2]. TRIUMF Inc. operates a Class 1B cyclotron, 4 Class Il cyclotrons and 2 Class Il
linear accelerators.

1.2 Highlights

e Decommissioning must be conducted in a manner that ensures that the health, safety,
and security of workers, the public, and the environment are protected. TRIUMF Inc. has
proposed a decommissioning plan to be conducted in 3 phases. Phase 1 would be
initiated at shutdown, Phase 2 starting 25 years after shutdown, and finally, Phase 3
starting 45 years after shutdown.

e The overall decommissioning strategy for the TRIUMF Inc site involves the allocation of
the various individual structures and components that comprise existing facility, into
defined decommissioning planning envelopes:

- Envelope | — Offices/Trailers and Support Facilities

- Envelope Il = ISAC-I and ISAC-II Facility

- Envelope Il — RCA and Production Cyclotron Facility

- Envelope IV — Main Accelerator Building/Annexes and Remote Handling
- Envelope V — ARIEL Facility

- Envelope VI—IAMI Facility

CMD 25-H116 — CNSC staff submission 2
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DECOMMISSIONING PLANNING ENVELOPES
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e The strategy considers 2 decommissioning end-state for each envelope. These end-
states are A — returning a facility/structure to a state of re-use for the duration of its
remining anticipated life, or B — returning a facility/structure to a greenfield end-state.

e The proposed cost estimate to cover the decommissioning is C$89.0 million. This is an
increase from the estimate valued at C$69.9 million provided in the 2021 licence
renewal submission.

e The proposed financial instruments remain the same type as current, an Escrow Fund, a
Contribution Gap Agreement [3], and the related Amended and Restated CNSC Financial
Security and Access Agreement [4].

e Timeline of recent PDP & FG submissions:

CMD 25-H116 — CNSC staff submission 3
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1.3 Overall Conclusions
CNSC staff have concluded that:

e TRIUMF Inc’s revised preliminary decommissioning plan [5] provides an acceptable
strategy and credible cost estimate, and is consistent with CNSC REGDOC-2.11.2,
Decommissioning and CSA N294:19, Decommissioning of facilities containing nuclear
substances.

e TRIUMF Inc’s proposed financial guarantee is acceptable and adequate for future
decommissioning of the facility and is consistent with CNSC REGDOC-3.3.1, Financial
Guarantees for Decommissioning of Nuclear Facilities and Termination of Licensed
Activities.

1.4 Overall Recommendations

CNSC staff recommend:

That the Commission accept the proposed revision to TRIUMF Inc.’s financial guarantee to the
current amount of C$12.5 million in the form of an Escrow Fund and the C$76.5 million in the
form of a Contribution Gap Agreement. Both instruments collectively cover the estimated C$89
million decommissioning costs, an increase from the previous value of C$69.9 million.

CMD 25-H116 — CNSC staff submission 4



UNCLASSIFIED
Preliminary Decommissioning Plan and Financial Guarantee for TRIUMF Inc.

2 Matters for Consideration

2.1 Preliminary Decommissioning Plan (PDP)

The PDP is intended to document the selected decommissioning strategy, the main
decontamination, dismantling and/or clean-up activities and the end-state objectives. TRIUMF
Inc. is required to review and revise their PDP every 5 years. The previous PDP was submitted in
2018. In 2023, TRIUMF Inc. submitted a revised PDP that included the additional
decommissioning requirements related to the expanded ARIEL facility and the IAMI cyclotron
facility and to also ensure compliance with REGDOC-2.11.2, Decommissioning. After exchanges
between TRIUMF Inc. and CNSC staff, CNSC staff accepted TRIUMF Inc.’s revised PDP in January
2024. PDPs are accepted at the level of CNSC staff and do not require Commission approval.

TRIUMF Inc.’s decommissioning strategy consists of 6 planning envelopes, each with two end-
states. End-state A may be chosen if there is a significant amount of serviceable life left in the
buildings. It involves the cleanup and unrestricted use of portions of the buildings that can be
returned to an appropriate state. This end-state only includes the cleaning of unrestricted areas
and does not include any demolition costs, which are deferred until the structures reach the
end of their life. End-state B involves the decommissioning of the entire site to a green field
condition at the earliest opportunity. The total CS89M cost estimate is based on end-state B for
all envelopes, and is therefore, the most conservative estimation.

The decommissioning plan is separated into 6 envelopes. The first consists of offices, trailers,
and general support areas where no radioactive materials are present. The second consists of
the ISAC I1&ll facilities, where significant concrete and metal activation will require retention of
materials for approximately 25 years before removal. Any remaining activated components
above clearance levels will be moved to the 520 MeV vault for additional decay. The third
envelope is the Radiochemistry Annex and Isotope Production Cyclotrons, where activated
materials will be stored for approximately 25 years before removal. The fourth planning
envelope consists of the main accelerator building and associated facilities. After 25 years all
concrete and most metal components in the main accelerator building will have decayed below
clearance levels. A total of 50 years will be required for the concrete in the 520 MeV cyclotron
vault to decay below clearance levels. After 50 years, activated metals from the 520 MeV
cyclotron and its beamlines will be in quantities greater than the clearance levels and will have
to be shipped to a licensed radioactive waste facility. The fifth planning envelope is the ARIEL
facility, it will be handled in a similar manner to the ISAC facilities (envelope 2). The sixth
envelope is the IAMI Class Il cyclotron facility, which is not yet fully constructed, where the
demolition and removal of equipment is considered.

CMD 25-H116 — CNSC staff submission 5
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TRIUMF Inc.’s revised cost estimate for decommissioning of C$89.0 million is an increase from
the estimate of C$69.9 million provided in the 2021 licence renewal submission. The increase is
due to the inflation rate (2% per year), the addition of long-lived isotopes in the
decommissioning plan and a higher percentage in the contingency dollars.

CNSC staff assessed and concluded that the submitted PDP meets the criteria and guidance set
in CNSC REGDOC-2.11.2, Decommissioning and CSA N294:19, Decommissioning facilities of
containing nuclear substances. The revised PDP provides a credible cost estimate for the future
decommissioning of TRIUMF Inc.’s facility.

2.2 Financial Guarantee Proposal

Financial guarantees are intended to ensure that sufficient funding is available to cover the cost
of decommissioning of nuclear facilities or termination of licensed activities authorized by the
current licence as specified in REGDOC-3.3.1, Financial Guarantees for Decommissioning of
Nuclear Facilities and Termination of Licensed Activities.

Financial guarantees must be sufficient to meet the decommissioning needs according to the
most up-to-date decommissioning plan. Thus, a revised financial guarantee must be submitted
following changes to the estimated decommissioning costs. Financial guarantees require
approval by the Commission.

TRIUMF Inc.’s financial guarantee is funded by two instruments covering the total estimated
decommissioning cost of CS89 million (2024 CAD). C$12.5 million (as of March 31, 2023) in an
Escrow Fund, and C$76.5 million Contribution Gap Agreement. An Escrow fund is an acceptable
financial instrument that meets the requirements of certainty and adequacy of value, ease of
liguidity, and continuity of protection. The Contribution Gap Agreement was last renewed in
2022 as part of the licence renewal and is currently valid. It allows TRIUMF Inc. and its 21
member universities to acknowledge that at any given time there may exist a difference
between the total decommissioning cost and the fair market value of the Escrow Fund. It also
confirms that the gap will be bridged by each of the Universities in accordance with the
Contribution Gap Agreement. Itis important to add that TRIUMF Inc.’s intent is that the Escrow
fund will grow to sufficiently fund all decommissioning obligations, and therefore, gap funding
should not be necessary. CNSC staff have no concerns with this approach.

It is also standard procedure to have an agreement between the licensee and the CNSC to
provide assurance that the CNSC have access to the funds if needed (if, for example, the
licensee goes bankrupt and cannot undertake decommissioning itself). In TRIUMF Inc.’s case
the Amended and Restated CNSC Financial Security and Access Agreement that was last revised
in 2022 and is currently valid, plays that role.

CMD 25-H116 — CNSC staff submission 6
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CNSC staff’s review concluded the financial guarantee and the proposed financial instruments
met the requirements of CNSC Regulatory Document, REGDOC-3.3.1, Financial Guarantees for
Decommissioning of Nuclear Facilities and Termination of Licensed Activities.

3 Consultation and Engagement

3.1 Indigenous Consultation and Engagement

The common-law duty to consult with Indigenous Nations and communities applies when the
Crown contemplates actions that may adversely affect potential or established Indigenous
and/or treaty rights. The CNSC ensures its licence decisions under the NSCA uphold the honour
of the Crown and consider Indigenous peoples’ potential or established Indigenous and/or
treaty rights pursuant to section 35 of the Constitution Act, 1982.

Based on the information reviewed and received to date in relation to TRIUMF Inc.’s revised
PDP and updated financial guarantee it is CNSC staff’s assessment that the application is
unlikely to result in new adverse impacts to Aboriginal and/or Treaty Rights. The proposed
changes are administrative in nature and do not result in any changes to the facility’s footprint
or operations. CNSC staff encourages TRIUMF Inc. to continue conducting engagement and
outreach activities to ensure that Indigenous Nations and communities that have indicated an
interest in the TRIUMF Inc. facility are aware of the revised PDP and updated financial
guarantee submission.

3.2 Public Consultation and Engagement

The NSCA mandates the CNSC to disseminate objective scientific, technical and regulatory
information to the public concerning its activities and the activities it regulates. CNSC staff fulfill
this mandate in a variety of ways, including hosting in-person and virtual information sessions
and through annual regulatory reports. CNSC staff has made many attempts to reach out to
interested parties. For example, in advance of the 2022 Independent Environmental Monitoring
Program (IEMP) sampling campaign at TRIUMF Inc., notification emails were sent to Indigenous
Nations and communities near the facility to notify them of the sampling campaign and to seek
input on the sampling plan. Also, as part of the 2023 Regulatory Oversight Report (ROR)
Commission meeting (CMD 25-M10), members of the public were invited to provide
interventions. On both occasions, CNSC staff did not receive any comments from either
Indigenous Nations and communities or members of the public. CNSC staff will continue to
engage with Indigenous Nations and communities and members of the public to ensure that
information in relation to TRIUMF Inc. is made available.

CMD 25-H116 — CNSC staff submission 7
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3.3 Participant Funding Program
The CNSC established the Participant Funding Program (PFP) in 2011 to:

1. enhance individual, not-for-profit organization and Indigenous Nations and
Communities participation in the CNSC’s environmental assessment (EA) and licensing
processes for major nuclear facilities (e.g., uranium mines, nuclear power plants, nuclear
substance processing, or nuclear waste facilities)

2. assist individuals, not-for-profit organizations and Indigenous Nations and Communities
to bring value-added information to the Commission through informed and topic-
specific interventions related to EAs and licensing (i.e., new, distinctive and relevant
information that contributes to a better understanding of the anticipated effects of a
project)

Since the proposed revision to TRIUMF Inc.’s financial guarantee is administrative in nature, and
that no interventions were invited from the public, the CNSC did not offer participant funding
for this matter.

CMD 25-H116 — CNSC staff submission 8
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4 Conclusions
CNSC staff have concluded that:

e  TRIUMEF Inc’s revised preliminary decommissioning plan [5] provides an acceptable
strategy and credible cost estimate and meets the requirements of REGDOC-2.11.2,
Decommissioning; and

TRIUMF Inc’s proposed financial guarantee is acceptable and adequate for future
decommissioning of the facility and meets the requirements of REGDOC-3.3.1, Financial
Guarantees for Decommissioning of Nuclear Facilities and Termination of Licensed
Activities..

5 Recommendations

CNSC staff recommend:

That the Commission accept the proposed revision to TRIUMF Inc.’s financial guarantee to the
current amount of C$12.5 million in the form of an Escrow Fund and the C$76.5 million in the
form of a Contribution Gap Agreement. Both instruments collectively cover the estimated C$89
million decommissioning costs, an increase from the previous value of C$69.9 million.

CMD 25-H116 — CNSC staff submission 9
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7 Glossary

For definitions of terms used in this document, see REGDOC-3.6, Glossary of CNSC Terminology,
which includes terms and definitions used in the Nuclear Safety and Control Act and the
Regulations made under it, and in CNSC regulatory documents and other publications.

Glossary Term Glossary Definition

csS Canadian dollars

CMD Commission member document
CNSC Canadian Nuclear Safety Commission
CSA Canadian Standards Association
NSCA Nuclear Safety and Control Act

PDP Preliminary decommissioning plan
REGDOC Regulatory document

CMD 25-H116 — CNSC staff submission 11
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Appendix A: Basis for Recommendation(s)

Al: Regulatory Basis
The regulatory basis for the recommendations presented in this CMD is as follows:

Nuclear Safety and Control Act

Subsection 24(5) of the Nuclear Safety and Control Act provides that a licence may
contain any term or condition that the Commission considers necessary for the purposes
of the Act, including a condition that the applicant provide a financial guarantee in a form
that is acceptable the Commission.

Subsection 24(6) of the Nuclear Safety and Control Act provides that the Commission
may authorize the application of the proceeds of any financial guarantee referred to in
subsection (5) in such manner as it considers appropriate for the purposes of this Act.

Subsection 24(7) of the Nuclear Safety and Control Act provides for the means by which
a refund may be granted for any funds that have not been spent.

General Nuclear Safety and Control Requlations

The General Nuclear Safety and Control Regulations requires under paragraph 3(1)(/)
that a licence application contains a description of any proposed financial guarantee
relating to the activity to be licensed.

Class | Nuclear Facilities Requlations

Paragraph 3(k) of the Class | Nuclear Facilities Regulations required that an application
for a licence in respect of a Class | nuclear facility, other than a licence to abandon, shall
contain the proposed plan for the decommissioning of the nuclear facility or of the site.

Licence Condition 11.2 of TRIUMF Inc. licence PA10L-01.01/2032

The licensee shall maintain a preliminary decommissioning plan.
Licence Condition 15.2 of TRIUMF Inc. licence PA10L-01.01/2032

The licensee shall maintain a financial guarantee for decommissioning that is acceptable to the
Commission.

CMD 25-H116 — CNSC staff submission 12
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A2: Technical Basis

The technical basis for the recommendations presented in this CMD is compared against the
following:

e CNSCREGDOC-2.11.2, Decommissioning

e CNSCREGDOC-3.3.1, Financial Guarantees for Decommissioning of Nuclear Facilities and
Termination of Licensed Activities

e (CSA N294:19, Decommissioning facilities of containing nuclear substances

CMD 25-H116 — CNSC staff submission 13
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1.0 INTRODUCTION

1. TRIUMF Accelerators Inc. (TAI) has applied to the Canadian Nuclear Safety
Commission? for the renewal of its Class IB particle accelerator operating licence.
TALI’s particle accelerator facilities are located on the campus of the University of
British Columbia in Vancouver, British Columbia, and on the unceded territory of the
Coast Salish Peoples, including the territories of the x*mobkwoyam (Musqueam),
Skwxwua7mesh (Squamish), and Salilwata?/Selilwitulh (Tsleil-Waututh) Nations. The
current operating licence, PA10L-01.00/2022, expires on June 30, 2022. TAI
requested a renewal of the licence for a period of 10 years.

2. TALI’s particle accelerator facilities are a Class 1B nuclear facility under the Class |
Nuclear Facilities Regulations.? TAI’s current licence authorizes TAI to operate and
service 7 particle accelerators including:

e 1520-MeV cyclotron;
e 4 Class Il cyclotrons; and
e 2 Class Il linear accelerators.

The licence also authorizes TAI to possess, transfer, use, and store nuclear substances
arising from its operations. TAI did not request any new licensed activities in its
licence renewal application.

3. TAI requested that the licence, if renewed, be transferred to TRIUMF Inc., a not-for-
profit corporation. TRIUMF Inc. currently has a management agreement with TAI to
operate the particle accelerators under licence PA10L-01.00/2022. TAI indicated that,
if the Commission authorizes the transfer of the licence, TAI intends to amalgamate
with TRIUMF Inc. when the renewed licence term begins on July 1, 2022.

4. The Commission is also being asked to accept TAI’s revised financial guarantee
consisting of an Escrow Fund in the amount of $14.78M (as of March 31, 2023) and a
Contribution Gap Agreement and a Financial Security and Access Agreement.

Issues

5. The Commission is required to determine whether and what requirements the Impact
Assessment Act® (IAA) imposes in relation to the activities sought to be authorized in
TAI’s application to renew and transfer its Class IB particle accelerator operating
licence. Satisfying any such requirements can be a prerequisite to licensing.

! The Canadian Nuclear Safety Commission is referred to as the “CNSC” when referring to the organization and its
staff in general, and as the “Commission” when referring to the tribunal component.

2 SOR/2000-204

$5.C.2019,¢c.28,s.1


https://laws.justice.gc.ca/eng/regulations/sor-2000-204/page-1.html
https://laws.justice.gc.ca/eng/regulations/sor-2000-204/page-1.html
https://laws.justice.gc.ca/eng/acts/I-2.75/index.html
https://laws.justice.gc.ca/eng/acts/I-2.75/index.html
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Pursuant to paragraph 24(4)(a) and (b) of the Nuclear Safety and Control Act*
(NSCA), to renew the licence, the Commission must be satisfied that:

a) TAl is qualified to carry on the activity that the licence would authorize; and

b) in carrying on that activity, TAI would make adequate provision for the
protection of the environment, the health and safety of persons and the
maintenance of national security and measures required to implement
international obligations to which Canada has agreed.

Similarly, pursuant to paragraph 24(4)(a) and (b) of the NCSA, the Commission must
be satisfied of the following prior to authorizing the transfer of the licence:

a) TRIUMF Inc. is qualified to carry on the activity that the licence would
authorize; and

b) in carrying on that activity, TRIUMF Inc. would make adequate provision for
the protection of the environment, the health and safety of persons and the
maintenance of national security and measures required to implement
international obligations to which Canada has agreed.

As an agent of the Crown, the Commission recognizes its role in fulfilling the Crown’s
constitutional obligations, along with advancing reconciliation with Canada’s
Indigenous peoples. The Commission’s responsibilities include the duty to consult
and, where appropriate, accommodate Indigenous interests where the Crown
contemplates conduct which may adversely impact potential or established Indigenous
or treaty rights®. As such, the Commission must determine what engagement and
consultation steps and accommodation measures are called for, respecting Indigenous
interests.

Public Hearing

On August 3, 2021, a Notice of Public Hearing and Participant Funding was published
for this matter.

Pursuant to section 22 of the NSCA, the President of the Commission established a
Panel of the Commission over which she would preside, including Commission
Members Dr. T. Berube and Ms. I. Maharaj. The Commission, in making its decision,
considered information presented for a public hearing held virtually on March 23,
2022. The public hearing was conducted in accordance with the Canadian Nuclear

Safety Commission Rules of Procedure® (the Rules). During the public hearing, the

4S5.C.1997,¢.9

5 Haida Nation v. British Columbia (Minister of Forests), 2004 SCC 73; Taku River Tlingit First Nation v. British
Columbia (Project Assessment Director), 2004 SCC 74

6 Statutory Orders and Regulations (SOR)/2000-211.


https://laws-lois.justice.gc.ca/PDF/N-28.3.pdf
http://nuclearsafety.gc.ca/eng/the-commission/pdf/Notice-PublicHearingPFP-TRIUMF-22-H6-e.pdf
https://laws.justice.gc.ca/eng/regulations/sor-2000-211/page-1.html
https://laws.justice.gc.ca/eng/regulations/sor-2000-211/page-1.html
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Commission considered written submissions and heard oral presentations from TAI
(CMD 22-H6.1, CMD 22-H6.1A, and CMD 22-H6.1B) and CNSC staff (CMD 22-H6
and CMD 22-H6.A). The Commission also considered oral and written submissions
from 7 intervenors (see Appendix A for a list of interventions). All interventions
received were in support of TAI’s application. The hearing was webcast live via the
CNSC website, and video archives are available on the CNSC’s website.

Participant Funding Program

Pursuant to paragraph 21(1)(b.1) of the NSCA, the Commission has established a
Participant Funding Program (PFP) to facilitate the participation of Indigenous
Nations and communities, members of the public and stakeholders in Commission
proceedings. In August 2021, up to $35,000 in funding to was made available through
the CNSC’s PFP to review TAI’s licence renewal application and associated
documents, and to provide the Commission with value-added information through
topic-specific interventions. No PFP applications were received for this proceeding.

2.0 DECISION

Based on its consideration of the matter, and as described in more detail in the
following sections of this Record of Decision, the Commission is satisfied that:

e no requirements under the Impact Assessment Act (IAA) are imposed in
relation to this matter

e the Commission’s responsibility to uphold the honour of the Crown and its
constitutional obligations with regard to engagement and consultation
respecting Indigenous interests has been satisfied

e TAIl is qualified to carry on the activity that the licence will authorize

e TAI, in carrying on these activities, will make adequate provision for the
protection of the environment, the health and safety of persons and the
maintenance of national security and measures required to implement
international obligations to which Canada has agreed

Therefore,

the Commission, pursuant to section 24 of the Nuclear Safety and Control Act,
renews the Class IB particle accelerator operating licence issued to TRIUMF
Accelerators Inc. for its particle accelerator facilities located in VVancouver,
British Columbia. The renewed licence, PA10L-01.00/2023, is valid from July 1,
2022 until June 30, 2032.

Given that the amalgamation of TAI to TRIUMF Inc. would have no substantive
impact on the operation of the particle accelerator facilities, and that the facilities will
be operated by TRIUMF Inc, with the same staff and under the same programs as TAl,
the Commission concludes the following:


https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6-1.pdf
https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6-1A.pdf
https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6-1B.pdf
https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6.pdf
https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6-A.pdf
http://www.nuclearsafety.gc.ca/eng/the-commission/webcasts/archived/index.cfm
http://nuclearsafety.gc.ca/eng/the-commission/participant-funding-program/opportunities/index.cfm
http://nuclearsafety.gc.ca/eng/the-commission/participant-funding-program/opportunities/pfp-triumf-accelerators-inc-application-renew-particle-accelerator-operating-licence.cfm

14.

15.

16.

17.

e TRIUMEF Inc. is qualified to carry on the activity that the licence will authorize
TRIUMEF Inc, in carrying on these activities, will make adequate provision for
the protection of the environment, the health and safety of persons and the
maintenance of national security and measures required to implement
international obligations to which Canada has agreed

Therefore,

the Commission, pursuant to section 24 of the Nuclear Safety and Control Act,
transfers the renewed licence, PA10L-01.00/2023, from TRIUMF Accelerators
Inc. to TRIUMF Inc.

The Commission includes in the licence the conditions as recommended by CNSC
staff in CMD 22-H6, with changes to reflect the most recent standardized conditions.
The Commission is imposing the licence conditions that are in the licence that goes
with this record of decision, which is not as was drafted in CNSC staff’s CMD but
which reflects updated conditions as discussed in the hearing. The Commission also
delegates authority for the purposes of licence conditions G.3, 7.2, 9.4, and 13.2, as
recommended by CNSC staff. Licence conditions and delegation of authority are
further discussed in section 4.5 of this Record of Decision.

The Commission finds the proposed financial guarantee amount of C$14.78 million
(as of March 31, 2023) to be acceptable, and the proposed financial guarantee
instruments of an Escrow Fund with a Contribution Gap agreement and the related
CNSC Financial Security and Access Agreement, to be appropriate. Any
administrative changes to the instruments to reflect TRIUMF Inc. as the licensee
rather than TAI will be in conformity with this Commission decision, so long as no
substantive change is made. The Commission directs the licensee to provide original
financial guarantee instrument documentation that conforms with G-206 Financial
Guarantees for the Decommissioning of Licensed Activities, within 90 days of the
issuance of this decision.

With this decision, the Commission directs CNSC staff to report on TRIUMF Inc.’s
performance as part of the periodic Regulatory Oversight Report for Class IB particle
accelerators. CNSC staff shall present this report at a public proceeding of the
Commission. The Commission also directs CNSC staff to inform the Commission, as
part of the Regulatory Oversight Report, of any changes made to the Licence
Conditions Handbook (LCH). CNSC staff may bring any matter to the Commission’s
attention as required.

3.0 APPLICABILITY OF THE IMPACT ASSESSMENT ACT

In coming to its decision, the Commission was first required to determine whether any
requirement under the 1AA applied to the licence renewal application. Pursuant to the


https://nuclearsafety.gc.ca/pubs_catalogue/uploads/G206_e.pdf
https://nuclearsafety.gc.ca/pubs_catalogue/uploads/G206_e.pdf
http://www.nuclearsafety.gc.ca/eng/resources/publications/reports/regulatory-oversight-reports/research-reactor-and-particle-accelerator-facilities.cfm
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IAA and the Physical Activities Regulations made under it, impact assessments are to
be conducted in respect of projects identified as having the greatest potential for
adverse environmental effects in areas of federal jurisdiction. Neither licence renewal
nor transfer is a project designated under the Physical Activities Regulations.

The Commission is satisfied there is no requirement under the IAA for an impact
assessment to be completed. The Commission is also satisfied that there are no other
applicable requirements of the IAA to be addressed in this matter.” The Commission
notes that the NSCA provides a strong regulatory framework for environmental
protection and the health and safety of persons. Environmental protection is further
discussed in section 4.2.9 of this decision.

4.0 ISSUES AND COMMISSION FINDINGS

In making its licensing decision, the Commission considered a number of issues and
submissions relating to TAI’s qualification to carry out the licensed activities. The
Commission also considered the adequacy of the proposed measures for protecting the
environment, the health and safety of persons, national security and international
obligations to which Canada has agreed.

This decision focuses on the issues relevant for this application, specifically:

completeness of the licence application

TAI’s performance in the 14 safety and control areas

Indigenous engagement and consultation

other matters of regulatory importance, including the financial guarantee
licence length and conditions, and delegation of authority

licence transfer

4.1 Completeness of Licence Application

TAI submitted a licence renewal application on March 19, 2021 and a request for
licence transfer on November 22, 2021. In its consideration of this matter, the
Commission examined the completeness of the application and the adequacy of the
information submitted by the TAI, as required by the NSCA, the General Nuclear
Safety and Control Regulations® (GNSCR), the Class | Nuclear Facilities
Regulations®, and other applicable regulations made under the NSCA, including the
Nuclear Security Regulations'® and the Radiation Protection Regulations®®.

" The IAA can impose other requirements on federal authorities in respect of authorizing projects that are not
designated as requiring an impact assessment, including projects that are to be carried out on federal lands, or
projects outside of Canada. This licence renewal does not engage any such applicable IAA requirements

8 SOR/2000-202.

% SOR/2000-204.

10 SOR/2000-209.


https://laws.justice.gc.ca/eng/regulations/SOR-2019-285/FullText.html
https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6-1.pdf
https://www.nuclearsafety.gc.ca/eng/the-commission/hearings/cmd/pdf/CMD22/CMD22-H6-1B.pdf
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-202/index.html
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-202/index.html
https://laws.justice.gc.ca/eng/regulations/sor-2000-204/page-1.html
https://laws.justice.gc.ca/eng/regulations/sor-2000-204/page-1.html
https://laws.justice.gc.ca/PDF/SOR-2000-209.pdf
https://laws.justice.gc.ca/PDF/SOR-2000-203.pdf
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The GNSCR call on an applicant for a licence renewal to provide information
regarding any changes in information to the CNSC as part of its application. Section 5
provides:
An application for the renewal of a licence shall contain
(a) the information required to be contained in an application for that
licence by the applicable regulations made under the Act; and
(b) a statement identifying the changes in the information that was
previously submitted.

TALI’s application and supplemental submissions included reasoning for its
application, information on the operation of its particle accelerator facilities since
issuance of the current licence, information on the measures implemented by TAI to
satisfy the requirements of its current licence, and information on how those measures
would continue to be implemented under a future licence, if granted. TAI also
provided detailed information of the proposed transfer of the licence to TRIUMF Inc.
CNSC staff reviewed TAI’s application and determined that the information submitted
by TAI is complete and satisfies CNSC regulatory requirements, including the NSCA,
and associated regulations.

The Commission concludes that TAI’s licence renewal application is complete and
complies with the regulatory requirements respecting an application for licence
renewal. The Commission notes that TAI’s application is for the renewal of an
existing licence to continue operating a Class IB facility, with no substantive changes
to the licensing basis, and that section 7 of the GNSCR provides that “An application
...for the renewal... of a licence may incorporate by reference any information that is
included in a valid, expired or revoked licence.”

4.2 TAI’s Performance in the Safety and Control Areas

The Commission examined CNSC staff’s assessment of TAI’s performance in all 14
safety and control areas (SCAs) for the purpose of evaluating this application.
Throughout the current licence period, CNSC staff rated TAI’s performance in all
SCAs as “satisfactory” or “fully satisfactory”!?, with the exception of four “below
expectations” ratings, which are discussed in sections 4.2.1 Management System,
4.2.2 Human Performance Management, 4.2.6 Fitness for Service, and 4.2.11 Waste
Management.

11 SOR/2000-203.
12 Changes between “satisfactory” and “fully satisfactory” reflect changes in the CNSC’s rating methodology and do
not necessarily reflect a significant change in TAI’s performance.


https://nuclearsafety.gc.ca/eng/resources/publications/reports/powerindustry/safety-and-control-areas.cfm
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4.2.1 Management System

The Commission examined TAI’s management system, which covers the framework
that establishes the processes and programs required to ensure that the TAI achieves
its safety objectives, continuously monitors its performance against these objectives,
and fosters a healthy safety culture.

TAI provided information on its management system, including its governing
documentation, its organizational structure and recent organizational changes, and its
recent safety culture assessment. TAI also provided information on its ongoing
improvement initiatives including improvements to its work control, document
management and safety management processes.

CNSC staff provided information concerning its evaluation of TAI’s performance over
the licence period. From 2012 to 2017, CNSC staff rated TAI’s performance in the
management system SCA as “satisfactory”, with the exception of 2014. In 2014,
CNSC staff rated TAI’s performance as “below expectations” due to an incident where
an employee was missed during a pre-lockup search of the electron accelerator
facility. This incident is discussed further in section 4.2.2 of this Record of Decision.

CNSC staff submitted that, in 2016, TAI committed to implement CSA Group
standard N286-12, Management system requirements for nuclear facilities,**>* by
2018. TAI did not meet this implementation deadline and consequently CNSC staff
graded TAI’s management system SCA performance as “below expectations” from
2018-2020. Despite the incomplete implementation of some clauses of CSA N286-12,
CNSC staff’s position is that TAI has a management system in place that is sufficient
to allow TAI to perform its licensed activities safely.

In February 2021, CNSC staff performed an inspection of TAI’s progress towards full
implementation of CSA N286-12 and issued 20 notices of non-compliance (NNCs),
all of which were of low safety significance. CNSC staff reported that TAI
implemented an acceptable action plan to address the NNCs. As of March 11, 2022,
CNSC staff reported that 16 of the 20 NNCs are closed, with two more targeted for
closure before the end of the current licence term. CNSC staff expect the licensee to
complete the implementation of CSA N286-12 in the first quarter of 2023 and
committed to continue to monitor the licensee’s progress through increased regulatory
oversight.

The Commission asked for the reasoning behind TAI’s delayed implementation of
CSA N286-12. TAI described that it had taken time to complete a thorough gap
analysis of the standard’s requirements and implement the necessary organizational
changes. The Commission acknowledges the effort required by TAI to implement the
full requirements CSA N286-12 but emphasizes the importance of timely compliance
with the standard.

13 The CSA Group makes its nuclear series standards freely viewable to members of the public on its website by
means of a guest account.
14 CSA N286-12 Management system requirements for nuclear facilities, CSA Group, 2012.


https://community.csagroup.org/login.jspa
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On the topic of increased regulatory oversight of TAI’s management system, CNSC
staff explained that its increased oversight activities began with mandatory monthly
progress reports from TAI and have moved to weekly progress meetings with TAI.
Next, CNSC staff will be entering a phase of more frequent inspections, with the next
inspection planned in May 2022. CNSC staff will continue to assess TAI’s compliance
with N286-12 through regular updates, document reviews and inspections throughout
the proposed licensing period. The Commission is satisfied that TAI has an
appropriate plan in place to fully implement CSA N286-12 and that CNSC staff will
verify, through regulatory oversight activities, that the licensee continues to ensure
that the risk to the public and the environment from its operations remains low.

The Commission asked why CNSC staff considered the management SCA to be of
“moderate risk” per Table 2.1 in CMD 22-H6. CNSC staff explained that SCA risk
rankings are relative across different licensed facilities. CNSC staff rank SCAs based
on the likelihood and magnitude of potential harm associated with each SCA and then
use that ranking to inform how CNSC staff expend resources for compliance
inspections. The Commission is satisfied with the information provided by CNSC staff
regarding SCA risk rankings.

On safety culture, TAI submitted that it underwent an independent safety culture
assessment from 2017-2018. TAI stated that it received positive feedback on safety
culture from its staff. In response to the assessment findings, TAI created a plan to
bolster identified strengths and make changes where areas for improvement were
identified, such as conventional health and safety. TAl also hired a new Chief Safety
Officer to prioritize implementation of the safety culture improvement plan. The
Commission is satisfied with the measures taken by TAI to strengthen its existing
safety culture.

The Commission finds that TAI has appropriate organization and management
structures in place to carry on the licensed activities and acceptable programs in place
to foster a healthy safety culture. The Commission is satisfied that the outstanding
management system deficiencies are of low safety significance and do not pose an
unreasonable risk to safe operation of the facility, or to the safety and security of the
public and the environment. The Commission comes to this conclusion on the basis
that:

e the Commission agrees with CNSC staff’s assessment that, despite TAI’s
incomplete implementation of CSA N286-12, TAI has an adequate
management system in place to operate the facility

e the Commission agrees with CNSC staff’s assessment that TAI has an action
plan in place to fully implement CSA N286-12 by 2023

e CNSC staff will conduct increased oversight activities to verify TAI’s timely
implementation of N286-12

e the Commission is satisfied that the evidence presented by TAI demonstrates
that TAI has an acceptable safety culture and has implemented a sufficient plan
to further improve
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The Commission highlights the importance of compliance with CSA N286-12 and
expects TAI to meet the requirements of the standard in a timely manner. The
Commission expects to be informed of the licensee’s progress to fully implement CSA
N286-12 through the Regulatory Oversight Report, or through other means, as
appropriate.

4.2.2 Human Performance Management

The Commission assessed TAI’s human performance management program. Human
performance management encompasses activities that ensure that TAI staff are
sufficient in number in all relevant job areas and have the necessary knowledge, skills,
procedures, and tools in place to safely carry out their duties.

Regarding personnel training, TAI submitted that it has three major training areas
consisting of safety training, operator training, and group/task specific training. TAI
explained that it develops all training courses according to the systematic approach to
training (SAT) framework, and has instated an inter-department training
implementation panel to oversee training programs site-wide. TAI added that it audits
all training plans at least every 5 years. CNSC staff reported that it conducted 4
inspections and numerous document reviews of TAI’s training program over the
current licence term. CNSC staff found that TAI has implemented a training program
in compliance with REGDOC 2.2.2 Personnel Training. The Commission is satisfied
that TAI has a personnel training program in place that meets regulatory requirements.

Asked about how operators are trained as new accelerator facilities come online, a TAI
representative explained that operators for new accelerators receive a significant
amount of on-the-job training. The TAI representative described TAI’s process for
commissioning new equipment, and noted that the commissioning team develops
training plans that are used to train operators on the new equipment. The Commission
is satisfied that TAI has implemented training programs for new accelerator facilities.

Regarding staffing levels at TAI, CNSC staff confirmed that TAI met the requirements
for minimum staff complement over the current licensing period. CNSC staff noted
that, during the licence period, TAI added new personnel for core safety-related
programs in the areas of environment, health and safety, quality management, training,
and computing, to correct an identified lack of resources. The Commission is satisfied
that TAI has a sufficient number of staff in all relevant job areas.

In 2014, CNSC staff rated TAI’s performance in both the management system and
human performance management SCAs as “below expectations” following a near-
miss event in which a worker was missed during the pre-lockup search executed prior
to electron accelerator operation. The worker exited the area when the pre-irradiation
warning alarm sounded and did not incur any radiation exposure. Following an event
root cause analysis, TAI undertook corrective actions which included a training
improvement plan. CNSC staff conducted an inspection and numerous reviews to


http://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-2-2/index.cfm
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ensure the effectiveness of the corrective actions. CNSC staff reported that all
corrective actions were implemented in a timely manner. The Commission is satisfied
that TAI implemented adequate corrective actions in response to the near-miss event.

The Commission concludes that TAI’s employees are appropriately trained and
qualified and that TAI has appropriate human performance management programs in
place for the conduct of the requested licensed activities. The Commission comes to
this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI has a sufficient
number of staff in all relevant job areas

e the Commission agrees with CNSC staff’s assessment that TAI has a SAT-
based training program in place that meets regulatory requirements

e the Commission agrees with CNSC staff’s assessment that TAI has
implemented adequate corrective actions in response to the 2014 near-miss
event

4.2.3 Operating Performance

The Commission examined TAI’s operating performance, which includes an overall
review of the conduct of the licensed activities and the activities that enable effective
performance.

TAI provided information on its operations and configuration management programs,
its process for tracking faults and non-conformities, as well as its key operating
performance indicators. TAI noted that it submits annual compliance reports to the
CNSC that include a summary of its yearly licensed activities.

CNSC staff assessed TAI’s operating performance over the current licence term
through desktop reviews of program documents and event reports, as well as through 2
SCA-specific inspections. CNSC staff confirmed that TAI’s operating procedures
meet regulatory requirements and adequately describe TAI’s operations. CNSC staff
further confirmed that TAI operated in accordance with its procedures throughout the
current licence period. The Commission is satisfied that TAI has operated in
accordance with regulatory requirements over the current licence period and that its
operating programs meets regulatory requirements.

The Commission concludes that TAI remains qualified to carry out the activities under
the proposed licence. The Commission is satisfied that TAI has operated in accordance
with regulatory requirements over the current licence period and that TAI has adequate
operation performance-related programs in place to provide for the protection of the
health and safety of persons and the environment over the proposed licence term. The
Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAIl meets the
regulatory requirements of the operating performance SCA
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e the Commission agrees with CNSC staff’s assessment that TAI operated in
accordance with regulatory requirements over the current licence period

4.2.4 Safety Analysis

The Commission assessed TAI’s safety analysis, which is a systematic evaluation of
the potential hazards associated with the conduct of the licensed activity or the
operation of a facility and considers the effectiveness of preventive measures and
strategies in reducing the effects of such hazards. TAI submitted that it maintains
safety analysis reports (SARs) for all TAI facilities to document hazard analyses and
hazard mitigation measures. TAI explained that it revises its SARs whenever a facility
is modified or undergoes significant changes in its operating regime.

CNSC staff reported that TAI’s SARs are comprehensive, and that TAI meets
regulatory requirements for the safety analysis SCA. CNSC staff verified TAI’s
performance in the safety analysis SCA through oversight activities including desktop
reviews and a safety analysis-focused inspection conducted in 2017.

The Commission is satisfied that TAI’s safety analysis program meets regulatory
requirements, and that TAI has SARs in place that demonstrate the adequacy of the
design of its facilities. The Commission concludes that TAI has systematically
evaluated potential hazards and adequately prepared for reducing the effects of such
hazards for the operation of the facility under the proposed license. The Commission
comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI’s safety
analysis reports are adequate

e the Commission agrees with CNSC staff’s assessment that TAI meets the
regulatory requirements for the safety analysis SCA

4.2.5 Physical Design

The Commission examined the physical design of TAI’s particle accelerator facilities.
Physical design relates to activities that impact the ability of structures, systems, and
components to meet and maintain their design basis, given new information or
activities arising over time and taking changes in the external environment into
account.

TAI submitted information on the safety-related systems incorporated in the design of
its particle accelerator facilities, including shielding, radiation monitors, and access
control systems. TAI also described improvements made to its radiation monitoring,
access control, and oxygen deficiency monitoring systems over the current licence
term. TAI explained that it manages the implementation of design changes under its
engineering design, manufacture, and assembly process.
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CNSC assessed TAI’s performance in the physical design SCA through a variety of
means including desktop reviews, and an SCA-specific inspection in 2017. CNSC
staff submitted that TAI’s physical design program meets regulatory requirements.

The Commission concludes that TAI has implemented an effective design program
and that the design of TAI’s facilities is adequate. The Commission comes to this
conclusion on the basis that:

e the Commission is satisfied that the evidence presented by TAI demonstrates
that TAI has an adequate process in place to safely manage and implement
design changes that are within the licensing basis

e the Commission agrees with CNSC staff’s assessment that TAI’s physical
design program meets regulatory requirements

4.2.6 Fitness for Service

The Commission considered the measures in place to maintain the fitness for service
of TAI’s particle accelerator facilities. Fitness for service covers activities that are
performed to ensure that systems, structures, and components continue to effectively
fulfill their purpose.

TAI provided information pertaining to its calibration, inspection, and testing regimes
which ensure the fitness for service of its safety systems, radiation monitors, and fire
prevention systems. TAI also reported that it has similar calibration, inspection, and
testing regimes in place for its oxygen deficiency monitors, flammable gas monitors,
differential pressure gauges, and HEPA and charcoal filters.

CNSC staff submitted that it verified TAI’s implementation of its fitness for service
program through oversight activities including a focused inspection conducted in
2017. CNSC staff found that TAI currently meets the regulatory requirements related
to the fitness for service SCA.

CNSC staff rated TAI’s performance related to the fitness for service SCA as
“satisfactory” across the current licence period, with the exceptions of one “below
expectations” rating in 2013. In 2013, TAI reported 2 events related to the malfunction
of safety related systems. Neither event had adverse radiological impact on workers,
the public, or the environment. CNSC staff found that TAI implemented adequate
corrective actions following these events. The Commission is satisfied with TAI’s
implementation of corrective actions in response to these 2 events.

The Commission is satisfied that TAI has appropriate programs in place to ensure that
the equipment at its facilities will remain fit for service throughout the proposed
licence period. The Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI’s fitness for
service program meets regulatory requirements
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e the Commission is satisfied that TAI has implemented adequate corrective
actions in response to the 2 safety related system events in 2013

4.2.7 Radiation Protection

As part of its evaluation of the adequacy of the measures for protecting the health and
safety of persons, the Commission considered TAI’s past performance in

radiation protection. The radiation protection SCA covers the implementation of a
radiation protection program in accordance with the Radiation Protection
Regulations®® (RPR).

TAI submitted that the primary radiation hazard present at its facilities is associated
with the prompt radiation'® fields present outside of shielding during accelerator
operation. A lesser radiation hazard is also posed by residual radiation fields from
activated components inside shielding when the accelerator is offline for personnel
access. TAI specified that most radiation doses received by TAI workers are the result
of exposure to residual radiation fields when performing maintenance activities on
activated components.

CNSC staff verified the compliance of TAI’s radiation protection program over the
current licence term through 3 focused inspections, as well as other inspections. CNSC
staff reported that TAI has adequately addressed all action items raised during
radiation protection inspections over the current licence period and that TAI’s
radiation protection program meets the requirements of the RPR.

The Commission considered whether TAI’s radiation protection program ensures that
contamination and radiation doses to persons are monitored, controlled, and kept as
low as reasonably achievable (ALARA), with social and economic factors taken into
consideration. TAI submitted that it controls radiation hazards and keeps doses
ALARA using shielding, administrative controls, personnel access control systems,
and radiation monitoring systems. CNSC staff reported that TAI’s application of the
ALARA principle has been demonstrated through TAI’s implementation of a policy
on personnel radiation exposure. The Commission is satisfied with TAI’s application
of the ALARA principle.

In its submission, TAI included detailed personnel dose information for the
Commission’s consideration. CNSC staff reported that no worker at TAI received a
radiation dose in excess of CNSC regulatory limits'” during the current licence period.
The maximum effective doses received by a nuclear energy worker (NEW) and a non-
NEW at TAI over the current licence term were 9.18 millisievert (mSv) and 0.67 mSy,

15 SOR/200-203.

16 Gamma rays and neutrons produced by the interactions of the beam of protons hitting targets and appearing less
than a second after the interaction.

7 The regulatory effective dose limit for a nuclear energy worker is 50 mSv per year, and 100 mSv over a 5-year
period. The regulatory dose limit for a non-nuclear energy worker is 1 mSv per year.
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respectively. The maximum equivalent doses to the skin and to the extremities
received by a NEW at TAI over the current licence term were 9.37 mSv/year and 59.8
mSv/year, respectively. CNSC staff informed the Commission that there were two
radiological action level'® exceedances during the licence term and that TAI had
investigated both events and implemented corrective actions where required. Based on
the dose information provided, the Commission is satisfied that effective and
equivalent doses to NEWSs and non-NEWSs at TAI are being controlled below CNSC
regulatory dose limits.

63. The Commission is satisfied that TAI has an adequate radiation protection program in
place to protect workers, the public and the environment from radiation hazards
associated with TAI’s particle accelerator facilities. The Commission comes to this
conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI has
implemented a radiation protection program that meets the requirements of the
RPR

o the Commission is satisfied that personnel dose information confirms that
radiation doses to workers at TAI were well below CNSC regulatory limits
during the current licence term

e the Commission agrees with CNSC staff’s assessment that TAI has adequately
applied the ALARA principle over the current licence period

e the Commission is satisfied that TAIl implemented adequate corrective actions
in response to the 2 radiation protection-related action level exceedances over
the current licence period

4.2.8 Conventional Health and Safety

64. The Commission examined TAI’s implementation of a conventional health and safety
program, which covers the management of conventional (non-radiological) hazards in
the workplace. TAI’s conventional health and safety program must meet the
requirements of British Columbia provincial authority WorkSafeBC’s Occupational
Health and Safety Regulations (OHSR).

65. TAI provided the Commission with information on its conventional health and safety
program, reporting that it complies with the mandates of WorkSafeBC. TAI explained
that it documents conventional safety hazards in its facility Safety Reports and that it
has a Joint Health and Safety Committee in place which conducts regular safety
inspections across TAI’s site.

18 per the RPR, an action level is a specific dose of radiation or other parameter that, if reached, may indicate a loss
of control of part of a licensee’s radiation protection program and triggers a requirement for specific action to be
taken.


https://www.worksafebc.com/en/law-policy/occupational-health-safety/occupational-health-safety-regulation
https://www.worksafebc.com/en/law-policy/occupational-health-safety/occupational-health-safety-regulation
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CNSC staff verified the compliance of TAI’s conventional health and safety program
with regulatory requirements through several means over the current licence term,
including desktop reviews and 4 conventional health and safety related inspections.
CNSC staff reported that TAI adequately addressed all findings identified during these
inspections and that TAI’s conventional health and safety program meets applicable
regulatory requirements. The Commission is satisfied that TAI has a conventional
health and safety program in place that meets regulatory requirements.

TAI reported that, in 2018, the possible uptake of lead by a worker triggered a site-
wide investigation for the prevalence of lead. TAI confirmed via bioassays that
workers whose job duties may have exposed them to lead did not indicate any uptake,
however, TAI found that the areal densities of lead on some surfaces in its
experimental halls were above the regulatory threshold. TAI implemented a remedial
program which was completed in 2020 when the surfaces in question were found to be
below threshold. For ongoing lead hazard mitigation, TAIl implemented a lead
exposure control plan which was accepted by WorkSafeBC. The Commission is
satisfied that TAI has the ongoing monitoring and mitigation measures in place to
control potential lead hazards to its workers.

On lost-time injuries (LTI) throughout the licence term, TAI submitted that its LTI
rates per 100 person-years of employment ranged between 0 and 0.65 (between 0 to 4
LTIs in a given year), which were below or comparable to the yearly average for
similar facilities regulated by WorkSafeBC. TAI stated that the most common injuries
experienced at its facility were hand injuries and muscle strains. In response, TAI
implemented enhanced work instructions and safety sessions to minimize injuries. The
Commission encourages TAI to compare its LTI statistics against industry-leading
facilities to benchmark performance.

The Commission is satisfied that TAI adequately protected the health and safety of
workers and the public during the current licence period and that the health and safety
of persons will continue to be adequately protected during throughout the proposed
licence period. The Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI’s conventional
health and safety program meets regulatory requirements

e the Commission is satisfied that TAI has adequately addressed inspection
findings over the current licence term

e the Commission is satisfied that the evidence presented by TAI demonstrates
that TAI has monitoring and mitigation measures in place to control potential
lead hazards

4.2.9 Environmental Protection
The Commission examined TAI’s performance related to the environmental protection

SCA. The environmental protection SCA covers programs that identify, control and
monitor all releases of radioactive and hazardous substances, and aim to minimize the
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effects on the environment which may result from licensed activities. Such programs
and measures include effluent and emissions control, environmental management
system (EMS), environmental assessment and monitoring, public dose, and
environmental risk assessment.

TAI submitted information on its environmental management system, environmental
monitoring program, emissions and effluent data, predicted public dose, and
environmental risk assessment. TAI reported that it has an established environmental
protection program that it developed to be consistent with regulatory requirements,
and that its emissions are well below regulatory limits.

Over the current licence term, CNSC staff verified TAI’s performance with respect to
the environmental protection SCA through compliance oversight activities which
included 2 focused environmental protection inspections. CNSC staff informed the
Commission that all inspection findings were of low safety significance and all
enforcement actions associated with these inspections have been closed.

CNSC staff submitted that TAI has an EMS in place per the requirements of
REGDOC-2.9.1 Environmental Protection: Policies, Programs, and Procedures.
TAI’s EMS describes the programs and practices that TAI has implemented to protect
the environment. The Commission is satisfied that TAI has an EMS which meets
regulatory requirements.

With respect to air emissions and liquid effluent releases, TAI submitted that its
principal air emissions are short-lived positron (p+) emitting radionuclides and Argon-
41. These emissions are produced from the neutron activation of air in the immediate
vicinity of TAI’s accelerators and production targets. CNSC staff explained that TAI’s
primary source of liquid effluent is tritiated cooling water from its 520 MeV cyclotron.
CNSC staff provided detailed monitoring data for TAI’s air emissions and liquid
effluent releases in Tables 3.10, 3.11, and 3.12 of CMD 22-H6. The monitoring data
demonstrates that TAI’s total annual air emissions and liquid effluent releases over the
current licence term were each less than 1.4% of their respective derived release limits
(DRLs)*® and that no environmental action levels were exceeded. CNSC staff
confirmed that TAIl maintained releases to the environment below release limits over
the current licence period, and that TAI has calculated its DRLSs in accordance with
CSA standard N288.1-14, Guidelines for calculating derived release limits for
radioactive material in airborne and liquid effluents for normal operation of nuclear
facilities.?’ Based on the reported release data, the Commission is satisfied that TAI
has maintained releases to the environment well below regulatory limits.

19 A derived release limit is defined as the release rate that would cause an individual of the most highly exposed
group to receive, and be committed to, a dose equal to the regulatory annual dose limit due to release of a given
radionuclide to air or surface water during normal operation of a nuclear facility over the period of a calendar year.
20 CSA N288.1-14, Guidelines for calculating derived release limits for radioactive material in airborne and liquid
effluents for normal operation of nuclear facilities, CSA Group, 2014.


https://nuclearsafety.gc.ca/pubs_catalogue/uploads/REGDOC-2-9-1-Environmental-Protection-Policies-Programs-and-Procedures-eng.pdf
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On environmental monitoring, CNSC staff submitted that TAI has an environmental
monitoring program in place that focuses on the monitoring of storm sewer water,
radio-assays of building drains and vegetation samples, as well as gamma/beta
measurements at the site boundary. CNSC staff provided details on the results of
TALI’s environmental monitoring activities over the current licence term, including the
following:

e water samples taken during the licensing period detected only natural
background radioactive isotopes

e vegetation sampling measured Berrylium-7 activity levels similar to
background levels

e gamma/beta radiation effective dose rates at TAI’s fence line were below
TAI’s maximum dose rate of 150 nanosieverts (nSv) per hour

CNSC staff reviewed TAI’s environmental monitoring results and confirmed that no
adverse effects on human health or the environment are expected from the operation of
TAU’s facilities. The Commission is satisfied that TAI has an environmental
monitoring program in place that meets regulatory requirements and finds that TAI’s
environmental monitoring results indicate that human health and the environment
remain protected.

TAI submitted that estimated dose to the public from its facility was well below the
regulatory public dose limit of 1 mSv per year over the current licence term. The
maximum estimated dose to the public calculated by TAI over the current licence
period was 0.0120 mSv/year. TAI uses data collected by a Health Canada detector
located near TAI’s most active stack to verify its estimated public dose. TAI submitted
that data from the Health Canada detector has shown TAI’s estimated public dose
calculation to be conservative. The Commission is satisfied that TAI has maintained
public dose below regulatory requirements and that TAI has effective radiation
protection measures in place to protect public health.

In its application, TAI explained that it revised its screening level environmental risk
assessment (ERA) in 2017 to identify and quantify contaminants and physical
stressors associated with TAI’s operations that may pose a risk to the environment.
CNSC staff reviewed TAI’s revised ERA in 2018 and determined that it met the
specifications of CSA N288.6-12 Environmental risk assessments at Class |

nuclear facilities and uranium mines and mills.2! In 2021, CNSC staff confirmed that
the conclusions of TAI’s ERA remain valid and that no new risks have emerged. The
Commission is satisfied that TAI has a valid ERA in place that meets regulatory
requirements.

21 csA N288.6-12 Environmental risk assessments at Class | nuclear facilities and uranium mines and mills, CSA
Group, 2012.
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CNSC staff submitted information on its Independent Environmental Monitoring
Program (IEMP) around TALI’s facilities. CNSC staff completed IEMP sampling
campaigns in publicly accessible areas near the TAI site in 2016 and 2019. The IEMP
results indicate that the public and the environment in the vicinity of the TAI site are
protected, with no expected health impacts. The Commission is satisfied that the
results of the CNSC’s IEMP campaigns support its conclusion that the health of
persons and the environment around the TAI site remain protected.

The Commission concludes that TAI has implemented an environmental protection
program that will provide adequate protection to the health and safety of persons and
the environment throughout the proposed licence period. The Commission comes to
this conclusion on the basis that:

e TAI has addressed all enforcement actions associated with CNSC staff’s
environmental protection SCA inspections to CNSC staff’s satisfaction

e TAI has maintained an environmental management system in compliance with
REGDOC-2.9.1

e TAI’s air emissions and liquid effluent releases over the current licence term
remained well below TAI’s derived release limits

e CNSC staff has confirmed, through regulatory oversight activities, that TAI’s
environmental monitoring program meets regulatory requirements

e environmental monitoring data has shown that public dose remained well
below the regulatory limit throughout the current licence period

e TAI has avalid ERA in place that meets regulatory requirements

e |EMP results have indicated that the health of persons and the environment
around the TAI facility remain protected

4.2.10 Emergency Management and Fire Protection

The Commission considered TAI’s emergency management program which covers the
measures for preparedness and response capabilities implemented by TAI in the event
of emergencies and non-routine conditions at the TAI facility.

TAI submitted that it maintains mature emergency preparedness and response plans
and that it coordinates regular emergency exercises and drills at its facilities. Over the
current licence term, TAI executed emergency response exercises including radiation
protection and first aid exercises, chemical spill drills, as well as a site-wide
emergency evacuation drill. TAI reported that some exercises included external
response services such as Vancouver Fire and Rescue Services and BC Ambulance
Service.

CNSC staff submitted that it assessed TAI’s emergency response program through
regulatory oversight activities including onsite inspections and desktop documentation
reviews. CNSC staff confirmed that TAI’s emergency preparedness program, which
was updated in 2019, complies with REGDOC-2.10.1, Nuclear Emergency



https://nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/triumf.cfm
https://nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/triumf.cfm
https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-10-1v2/index.cfm

83.

84.

85.

86.

-19 -

Preparedness and Response, Version 2. The Commission is satisfied that TAI
maintains an effective emergency management program that meets regulatory
requirements.

The Commission examined the adequacy of TAI’s fire protection program, including
TALU’s fire prevention measures, preparedness, and fire response capabilities. In its
application, TAI provided information on the compliance of its fire protection
program with the National Fire Protection Association’s NFPA-801: Standard for Fire
Protection for Facilities Handling Radioactive Materials.??. TAI also reported that,
over the current licence term, it had completed significant fire prevention system
improvements, executed fire drills, and underwent multiple third-party fire protection
reviews. CNSC staff assessed TAI’s fire protection program through inspections and
desktop documentation reviews and found it to be in compliance with the National
Fire Code of Canada, 2015%, the National Building Code of Canada, 2015%, and
NFPA-801. The Commission is satisfied that TAI maintains an effective fire
protection program that meets regulatory requirements.

TAI submitted that its most recent fire hazards analysis (2019) confirms that the
mitigation measures in place at the facility provide adequate protection of the public
and the environment. CNSC staff found TAI’s analysis to be acceptable. The
Commission is satisfied that the evidence provided shows that TAI maintains an
acceptable fire hazards analysis, and that TAI has implemented adequate fire
mitigation measures.

The Commission is satisfied that TAI has acceptable emergency management and fire
protection programs in place to protect the health and safety of persons and the
environment throughout the proposed licence period. The Commission comes to this
conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI’s emergency
preparedness program meets regulatory requirements

e the Commission agrees with CNSC staff’s assessment that TAI’s fire
protection program meets regulatory requirements

e the Commission agrees with CNSC staff’s assessment that TAI’s fire hazards
analysis is acceptable and that TAI has implemented adequate fire mitigation
measures

4.2.11 Waste Management
The Commission assessed TAI’s waste management program. Waste management

covers waste-related programs that form part of TAI’s operations up to the point
where the waste is removed from the licensed site for storage, treatment, or disposal at

22 NFPA 801: Standard for Fire Protection for Facilities Handling Radioactive Materials, National Fire Protection
Association, 2014.

23 National Fire Code of Canada 2015, National Research Council Canada, 2015.

24 National Building Code of Canada 2015, National Research Council Canada, 2015.


https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-10-1v2/index.cfm
https://nrc-publications.canada.ca/eng/view/object/?id=cd32b653-318c-441a-bacd-08bd39332275
https://nrc-publications.canada.ca/eng/view/object/?id=cd32b653-318c-441a-bacd-08bd39332275
https://nrc-publications.canada.ca/eng/view/object/?id=c8876272-9028-4358-9b42-6974ba258d99

87.

88.

89.

90.

-20 -

another licensed location, and includes waste minimization, segregation,
characterization, and storage programs. The waste management SCA also covers
planning for decommissioning, however, TAI’s decommissioning plans are discussed
in section 4.4.2 of this Record of Decision.

TAI submitted that it has a waste management program in effect that meets its
licensing requirements. TAI’s waste classification scheme includes categories for
high-level radioactive waste (e.g., irradiated beamline targets), low-level radioactive
waste (e.g., used personal protective equipment), and hazardous (non-radioactive)
waste. TAI submitted descriptions of the disposal processes for each waste category
TAI explained that it stores high-level waste in the Spent Target Storage Facility
where it decays for 2-3 years before being transported to Canadian Nuclear
Laboratories in Chalk River, Ontario, for storage. TAI sorts and segregates low-level
waste to allow for optimum decay and eventual landfill disposal when radioactivity
levels drop below the clearance level. TAI stores hazardous waste in the Hazardous
Materials Building for eventual offsite disposal with a third-party facility.

CNSC staff reported that it assessed TAI’s waste management program over the
current licence term through regulatory oversight activities including onsite
inspections, program documentation reviews and compliance report reviews. With the
exception of inspection findings in 2016, discussed below, CNSC staff found TAI’s
waste management program to be effective and consistent with regulatory
expectations, as described in the Licence Conditions Handbook.

CNSC staff reported that, during a 2016 waste management inspection, it identified
deficiencies related to TAI’s inventory and labelling of radioactive waste, as well as
the absence of secondary containment of some hazardous non-radioactive waste. As a
result, CNSC staff rated TAI’s waste management SCA performance as “below
expectations” for the 2016 reporting period. CNSC staff confirmed that TAI had
implemented adequate corrective actions during a follow-up inspection in 2017. The
Commission is satisfied that TAI adequately addressed the deficiencies identified in its
waste management program, and that TAI currently has a satisfactory waste
management program in place.

The Commission concludes that TAI has adequate measures in place to safely manage
its waste. The Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI has
implemented a waste management program that meets regulatory requirements

e the Commission agrees with CNSC staff’s assessment that TAI implemented
appropriate corrective actions after CNSC staff rated TAI’s performance in the
waste management SCA as “below expectations” in 2016
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4.2.12 Security

91. The Commission examined TAI’s security program, which covers the programs
required to implement and support the security requirements described in the
applicable provisions of the GNSCR and the Nuclear Security Regulations (NSR).% In
May 2021, TAI provided the CNSC with its revised Site Security Plan, which
identifies the security measures implemented by TAI. CNSC staff reviewed TAI’s Site
Security Plan and determined that it meets applicable regulatory requirements. CNSC
staff also conducted 2 security focused inspections at TAI during the current licence
period and confirmed that TAI has implemented and maintained all required technical
and administrative security measure. The Commission is satisfied that TAI has
implemented a security program that meets regulatory requirements.

92. The Commission agrees with CNSC staff’s assessment that TAI’s Site Security Plan
and security program meet regulatory requirements. The Commission is satisfied that
TAI has adequate programs and measures in place to provide for the physical security
of the TAI facility during the proposed licence period.

4.2.13 Safeguards and Non-Proliferation

93. The Commission examined the adequacy of TAI’s safeguards program. The CNSC’s
regulatory mandate includes ensuring conformity with measures required to
implement Canada’s international obligations under the Treaty on the Non-
Proliferation of Nuclear Weapons (NPT). Pursuant to the NPT, Canada has entered
into a Comprehensive Safequards Agreement and an Additional Protocol (safeguards
agreements) with the IAEA. The objective of these safeguards agreements is for the
IAEA to provide credible assurance on an annual basis to Canada and to the
international community that all declared nuclear material is in peaceful, non-
explosive uses and that there is no undeclared nuclear material or activity in this
country.

94, TAI submitted that its safeguards program complies with CNSC REGDOC-2.13.1,
Safeguards and Nuclear Material Accountancy, and that it continues to file all
required submissions for the inventory of nuclear material. Based on its assessment of
TALI’s safeguards related documentation and performance, CNSC staff confirmed that
TATI’s safeguards program meets the requirements set out in REGDOC-2.13.1 and
conforms to measures required by the CNSC to meet Canada’s international
safeguards obligations as well as other measures arising from the NPT. The
Commission is satisfied that TAI has a safeguards program in place that meets
international and national regulatory requirements.

25 SOR/2000-209.


https://www.un.org/disarmament/wmd/nuclear/npt/
https://www.un.org/disarmament/wmd/nuclear/npt/
https://www.iaea.org/sites/default/files/infcirc164.pdf
https://www.iaea.org/sites/default/files/publications/documents/infcircs/1972/infcirc164a1.pdf
https://nuclearsafety.gc.ca/eng/acts-and-regulations/consultation/comment/regdoc2-13-1.cfm
https://nuclearsafety.gc.ca/eng/acts-and-regulations/consultation/comment/regdoc2-13-1.cfm
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95. CNSC staff reported that the IAEA performed 2 Physical Inventory Verifications and
2 Complementary Accesses at the TAI site during the current licence term, and that
the IAEA’s inspection results were satisfactory. CNSC staff confirmed that in all cases
TAI granted adequate access and assistance to the IAEA. The Commission is satisfied
that TAI adequately supported the IAEA’s safeguards activities throughout the current
licence period.

96. The Commission is satisfied that TAI has adequate programs in place to provide for
the implementation of measures in the area of safeguards and non-proliferation and is
of the opinion that TAI will continue to do so during the proposed licence period. The
Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI’s safeguards
program meets the requirements of REGDOC 2.13.1

e the Commission agrees with CNSC staff’s assessment that TAI has
implemented the measures that are necessary for maintaining national security,
and for implementing the international agreements to which Canada has agreed

e the Commission is satisfied that TAI granted adequate access and assistance to
the IAEA for safeguards activities during the current licence period, as
required

4.2.14 Packaging and Transport

97. The Commission examined TAI’s packaging and transport program. The packaging
and transport SCA covers the safe packaging and transport of nuclear substances and
radiation devices to and from the TAI site. TAlI must adhere to the Packaging and
Transport of Nuclear Substances Regulations, 2015%° (PTNSR, 2015) and Transport
Canada’s Transportation of Dangerous Goods Regulations?” (TDGR) for all
shipments.

98. TAI provided information on its packaging and transport program. TAI specified that
it manages the shipment of radioactive materials from TAI’s facilities and verifies that
all regulatory requirements are met for each shipment. TAI noted that regular
shipments include the disposal of spent targets to Canadian Nuclear Laboratories.

99. CNSC staff verified the regulatory compliance of TAI’s packaging and transport
program through regulatory oversight activities including 4 inspections over the
current licence term. CNSC staff informed the Commission that all findings from
these inspections were of low safety significance and were adequately addressed by
TAI. The Commission is satisfied that TAI has implemented a packaging and transport
program that meets regulatory requirements.

%6 SOR/2015-145.
2 SOR/2001-286.


https://laws-lois.justice.gc.ca/eng/regulations/sor-2015-145/index.html
https://laws-lois.justice.gc.ca/eng/regulations/sor-2015-145/index.html
https://laws-lois.justice.gc.ca/eng/regulations/sor-2001-286/
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100. TAI reported 2 transportation events under the PTNSR, 2015 during the current
licence period. CNSC staff reported that these events were of low safety significance
and that TAI implemented appropriate corrective actions in response. The
Commission is satisfied that TAI has adequately addressed the transportation events
that occurred during the current licence term.

101. The Commission is satisfied that the evidence provided demonstrates that TAI’s
packaging and transport program meets regulatory and will continue to do so over the
proposed licence period. In reaching its conclusion, the Commission considered
CNSC staff’s assessment that TAI’s packaging and transport program meets
regulatory requirements, and that TAI has implemented adequate corrective actions in
response to events and inspection findings over the current licence term.

4.2.15 Conclusions on Safety and Control Areas

102. The Commission is satisfied that TAI has adequate programs and measures in place
with respect to the 14 SCAs to ensure that the health and safety of workers, the public
and the environment will be protected over the proposed 10-year licence term. The
Commission is further satisfied that TAI has measures in place to provide for the
maintenance of national security and to implement international obligations to which
Canada has agreed. The Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s rating of TAI’s performance in the
majority of the 14 SCAs as “satisfactory” over the current licence term

o regarding the SCAs for which CNSC staff rated TAI’s performance as “below
expectations” over the current licence period, the Commission is satisfied that
the evidence shows that TAI has either already improved its performance to a
“satisfactory” rating or that TAI has an adequate plan in place to do so in the
near future

e the Commission agrees with CNSC staff’s assessment that the remaining
Management System SCA deficiencies are of low safety significance

e the Commission agrees with CNSC staff’s assessment of TAI’s performance in
the 14 SCAs which demonstrates that TAI has the programs, resources, and
measures in place to ensure the health and safety of persons and the
environment, and the maintenance of security and Canada’s international
obligations

4.3 Indigenous Engagement and Consultation

103. The Commission considered the information provided by CNSC staff and TAI
regarding Indigenous consultation and engagement activities in respect of this
application. Indigenous consultation refers to the common law duty to consult with
Indigenous Nations and communities pursuant to section 35 of the Constitution Act,
1982.%8

28 Schedule B to the Canada Act 1982 (UK), 1982, ¢ 11


https://laws-lois.justice.gc.ca/eng/const/page-12.html#h-39
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104. The common law duty to consult with Indigenous Nations and communities is
engaged when the Crown contemplates action that may adversely affect established or
potential Aboriginal?® and/or treaty rights. The CNSC, as an agent of the Crown and as
Canada’s nuclear regulator, recognizes and understands the importance of building
relationships and engaging with Canada’s Indigenous Nations and communities. The
CNSC ensures that its licensing decisions under the NSCA uphold the honour of the
Crown and consider Indigenous Nations and communities’ potential or established
Indigenous and/or treaty rights pursuant to section 35 of the Constitution Act, 1982.

105. The duty to consult is engaged wherever the Crown has “knowledge, real or
constructive, of the potential existence of an Aboriginal right or title and contemplates
conduct that might adversely affect it”.3° Licensing decisions of the Commission
where Indigenous interests may be adversely impacted can engage the duty to consult,
and the Commission must be satisfied that it has met the duty prior to making the
relevant licensing decision.

106. CNSC staff submitted that this licence renewal will not change the activities
authorized by the current licence and therefore will not result in changes to TAI’s
operations that would cause adverse impacts on potential or established Aboriginal
and/or treaty rights. CNSC staff stated that, midway through the current licence term,
it assessed the level of interest from Indigenous Nations and communities regarding
TAlI’s operations and did not note any interest or concerns. CNSC staff also reported
that no concerns were expressed from local Indigenous Nations and communities
regarding TAI’s licence renewal and transfer applications. CNSC staff noted that it is
open to engagement with any Indigenous Nation or community if interest is expressed.

107. The Commission enquired if CNSC staff had engaged with Indigenous Nations and
communities regarding IEMP campaigns around the TAI facility. CNSC staff stated
that engagement had not occurred due to a lack of expressed interest from local
Indigenous Nations and communities, however, CNSC staff are open to future
engagement if interest is expressed.

108. TAI reported that it works closely with UBC to engage with the Musqueam First
Nation. UBC has a Memorandum of Understanding with Musqueam First Nation and
meets with them monthly to discuss land-use updates including activities at the TAI
facility. TAI reported that, with UBC coordination, it also engaged with Musqueam
First Nation in summer 2021 to discuss the TAI licence renewal process and
participation methods. TAI did not report any concerns raised by Musqueam First
Nation regarding the licence renewal application.

2 “Aboriginal” is the term used in this document when referring to the Crown’s duty to consult as that is the term
used in S. 35 of the Constitution Act, 1982. In all other cases, “Indigenous” is the preferred terminology and used
accordingly.

30 Haida Nation v. British Columbia (Minister of Forests), 2004 SCC 73 at para 35
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The Commission is satisfied that TAI’s application for renewal and licence transfer
will not authorize any new licenced activities and will not cause novel adverse impacts
to any Aboriginal or treaty rights. The Commission acknowledges the efforts made by
TAI in relation to Indigenous engagement and notes the lack of participation in this
proceeding by local Indigenous Nations and communities. Efforts made by CNSC
staff with regard to Indigenous engagement are key to the important work of the
Commission toward reconciliation and relationship-building with Canada’s
Indigenous peoples. The Commission concludes that, for this licence renewal
application, the Commission’s responsibility to uphold the honour of the Crown and
its constitutional obligations with respect to engagement and consultation have been
satisfied. The Commission expects CNSC staff to continue to build meaningful long-
term relationships with Indigenous Nations and communities as part of the CNSC’s
reconciliation efforts.

4.4 Other Matters of Regulatory Importance
4.4.1 Public Information and Engagement

The Commission assessed TAI’s public information and disclosure program (PIDP). A
public information program is a regulatory requirement for licence applicants and
licensed operators of Class I nuclear facilities as detailed in REGDOC 3.2.1, Public
Information and Disclosure. TAI submitted that it maintains a PIDP to ensure the
timely communication of information related to the health, safety, and security of
persons and the environment to the public. TAI’s public engagement initiatives
include its public website, public tours of the facility, use of social media, and
participation in community events. CNSC staff submitted that TAI has met its public
disclosure and reporting obligations throughout the current licence term, and that
TAI’s PIDP meets the requirements of REGDOC 3.2.1. The Commission is satisfied
that TAI has a PIDP in place that meets regulatory requirements.

The Commission asked if TAI had received specific concerns from the public through
its public engagement initiatives. A representative from TAI informed the
Commission that members of the public have previously raised concerns regarding
environmental emissions and radiation protection. The TAI representative explained
that when concerns are raised by the public, TAI uses those opportunities to inform the
public about TAI’s programs and the nature of particle accelerators. The Commission
is satisfied with TAI’s public engagement efforts.

The Commission is satisfied that TAI’s PIDP meets regulatory requirements and is of
the opinion that TAI will continue to communicate to the public information about the
health, safety and security of persons and the environment and other issues related to
its particle accelerator facilities over the proposed licence term. The Commission is
satisfied that the evidence provided demonstrates that TAI met its public disclosure
and reporting obligations through the current licence term and is in agreement with
CNSC staff’s assessment that TAI’s PIDP meets the requirements of REGDOC 3.2.1.


https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-2-1/index.cfm
https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-2-1/index.cfm
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4.4.2 Decommissioning Plans and Financial Guarantee

113. The Commission requires that TAI have operational plans for the decommissioning
and long-term management of waste produced during the lifespan of TAI’s particle
accelerator facilities. TAI submitted its updated preliminary decommissioning plan
(PDP) and cost estimate to the CNSC in December 2018. Based on the updated PDP,
TAI estimated the cost for decommissioning to be $69.87 million (in 2022 dollars).
Based on its review of TAI’s revised PDP, CNSC staff found that the PDP meets the
requirements described in CNSC regulatory guide G-219, Decommissioning Planning
for Licensed Activities, and CSA N294-09, Decommissioning of Facilities containing
nuclear substances®'. CNSC staff stated that the cost estimate is adequate for the
future decommissioning of the TAI site.

114. The Commission has decided to include a licence condition that the licensee provide
and maintain a financial guarantee, in an amount and format acceptable to the
Commission, for realization of the planned decommissioning, pursuant to subsection
24(5) of the NSCA. As reported by CNSC staff, TAI currently maintains a financial
guarantee for the decommissioning of the TAI facility consisting of an Escrow Fund
containing $12.21 million (as of March 31, 2021) and a Contribution Gap Agreement.
In June 2021 the Commission approved an administrative change to the financial
guarantee instruments to reflect the transfer of the TRIUMF joint venture’s assets and
obligations to TRIUMF Inc. The transfer of assets and obligations from the TRIUMF
joint venture to TRIUMF Inc. is further discussed in section 4.6 of this Record of
Decision.

115. CNSC staff submitted that TAI’s proposed revised financial guarantee is composed of
$14.78 million (as of March 31, 2023) in an Escrow Fund, a Contribution Gap
Agreement, and the related CNSC Financial Security and Access Agreement. CNSC
staff recommends that the proposed financial guarantee is adequate and that an Escrow
fund is an acceptable financial instrument that meets the requirements of certainty and
adequacy of value, ease of liquidity, and continuity of protection, as described in
CNSC G-206 Financial Guarantees for the Decommissioning of Licensed Activities
(G-206). CNSC staff noted that newly published regulatory documents REGDOC-
2.11.2, Decommissioning and REGDOC-3.3.1, Financial Guarantees for
Decommissioning of Nuclear Facilities and Termination of Licensed Activities will be
applicable to the next review cycle in 2023.

116. Regarding the Contribution Gap Agreement, CNSC staff submitted that the agreement
requires all of TAI’s member universities to cover any funding gaps for TAI’s
decommissioning liability. The Commission asked for further information on how TAI
can ensure that the member universities are able to fulfill their portion of the
decommissioning liability. A TAI representative explained that the Escrow Fund is
sufficient to cover the cost of the beginning of the decommissioning plan and that, two
years into the decommissioning process, TAI plans to sell its assets to cover the
remaining decommissioning liability. After the sale of assets, the member universities

31 CSA N294-09, Decommissioning of Facilities containing nuclear substances, CSA Group, 2009.


http://nuclearsafety.gc.ca/pubs_catalogue/uploads/g219_e.pdf
http://nuclearsafety.gc.ca/pubs_catalogue/uploads/g219_e.pdf
https://nuclearsafety.gc.ca/pubs_catalogue/uploads/G206_e.pdf
http://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-2/index.cfm
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would be required to cover the remaining expenses as part of the Contribution Gap
Agreement, with each university paying a proportionate share. TAI expects this
expense to be minimal.

CNSC staff informed the Commission that, should the Commission approve the
proposed licence renewal and transfer, the licensee would submit updated financial
guarantee instruments for the Commission’s signature. Noting the licensee’s intention
to amalgamate TAI with TRIUMF Inc. if the Commission were to authorize the
renewal and transfer of the licence, CNSC staff stated that the updated instruments
would reflect an administrative change to remove references to TAI and reflect
TRIUMF Inc. as the licensee.

The Commission agrees with CNSC staff’s assessment that TAI’s PDP meets
regulatory requirements and finds the evidence on the proposed cost estimate to be
credible. Therefore, the Commission concludes that TAI’s PDP and cost estimate are
acceptable for the purpose of this licence renewal and transfer application. The
Commission finds the financial guarantee in the form of an Escrow Fund ($14.78
million as of March 31, 2023) and a Contribution Gap Agreement to be appropriate for
the safe and secure future decommissioning of the site. The Commission directs the
licensee to provide the original financial guarantee instrument documentation that
conforms with G-206 within 90 days from the issuance of this Record of Decision. As
financial guarantees remain a matter for Commission acceptance, the Commission will
consider any future updates to the financial guarantee as applicable.

4.4.3 Cost Recovery
CNSC staff reported that TAI is a not-for-profit organization and is exempt from the

Cost Recovery Fees Regulations®? (CRFR) requirements under section 2(b). The
Commission is satisfied that the CRFR do not apply to TAL.

4.5 Licence Length, Licence Conditions, and Delegation of Authority

The Commission considered TAI’s application for the renewal of its particle
accelerator operating licence for a period of 10 years. TAI’s current licence, PA10OL-
01.00/2022, expires on June 30, 2022.

4.5.1 Licence Length

TAIl is requesting a 10-year term for the renewed licence. CNSC staff recommended
the renewal of the licence for a period of 10 years, until June 30, 2032, submitting that
TAIl is qualified to carry on the licensed activities which would be authorized by the
proposed licence. CNSC staff noted that TAI’s performance has been adequate over

32 SOR/2003-212.


https://laws-lois.justice.gc.ca/eng/regulations/sor-2003-212/index.html
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the current licence period, and that a 10-year licence term is consistent with the current
licence term and with other particle accelerator facilities in Canada. The Commission
notes that the public would have the opportunity to provide feedback on TAI’s
operations during the proposed licence period when CNSC staff present the associated
Regulatory Oversight Report to the Commission.

The Commission is satisfied that a 10-year licence term is appropriate. The
Commission comes to this conclusion on the basis that:

e the Commission agrees with CNSC staff’s assessment that TAI is qualified to
carry on the licensed activities

e a10-year licence term is consistent with TAI’s current licence term

e the Commission is satisfied that the evidence demonstrates that TAI has
mature programs in place, with adequate performance and oversight

e the public will have the opportunity to provide feedback to the Commission on
TAI’s operations periodically during the renewed 10-year licence period

45.2 Licence Conditions

CNSC staff CMD 22-H6 includes a proposed draft licence in a format that
incorporates the CNSC’s standardized licence conditions applicable to TAIL. In CMD
22-H6, CNSC staff proposed the following minor changes to the existing licence
conditions:

o the separation of the Safety Analysis SCA and Physical Design SCA sections,
to be consistent with other CNSC licences

e change the period for filing a written report for dose and environmental action
level exceedances from 30 working days to 21 days

During its presentation, CNSC staff proposed additional changes to reflect the most
recent standardized licence conditions. These changes do not impact the intent or
requirements of the licence conditions.

The Commission includes in the licence the conditions as recommended by CNSC
staff in CMD 22-H6, with changes to reflect the most recent standardized conditions.
The Commission is imposing the licence conditions that are in the licence that goes
with this record of decision, which is not exactly as was drafted in CNSC staff’s CMD
but which reflects updated conditions as discussed in the hearing. The Commission
finds that the proposed changes to the licence conditions are minor and appropriate.

4.5.3 Delegation of Authority

In order to provide adequate regulatory oversight of changes that are administrative in
nature, and do not require a licence amendment nor Commission approval, CNSC staff
recommended that the Commission delegate authority for certain approvals or consent,
as contemplated in licence conditions that contain the phrase “a person authorized by
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the Commission” to specific CNSC staff. CNSC staff noted an error in the delegation
of authority as outlined in section 4.7 of CMD 22 H-6 and provided a correction on the
record at the hearing. Delegations are as detailed in the following paragraph.

126. As recommended by CNSC staff during the hearing, the Commission delegates its
authority for the purposes of licence conditions G.3 Resolution of Conflict or
Inconsistency, and 7.2 Dose Action Levels, 9.4 Environmental Action Levels to the
following CNSC staff:

e Director, Accelerators and Class Il Facilities Division

e Director General, Directorate of Nuclear Substance Regulation

e Executive Vice-President and Chief Regulatory Operations Officer, Regulatory
Operations Branch

The Commission delegates its authority for the purposes of licence condition 13.2
Changes that Would Affect the Implementation of Safeguards Measures to the
following CNSC staff:

e Director, International Safeguards Division
e Director General, Directorate of Security and Safeguards
e Vice President, Technical Support Branch

127. The Commission is satisfied that this approach is reasonable and consistent with the
current licence.

4.5.4 Conclusion on Licence Length and Conditions

128. The Commission is satisfied that a 10-year licence is appropriate. The Commission
accepts the licence conditions as recommended by CNSC staff, with the proposed
changes described during the hearing to reflect the most recent standardized
conditions. The Commission accepts CNSC staff’s recommendation regarding the
delegation of authority for the purposes of licence conditions G.3, 7.2, 9.4 and 13.2.

4.6 Licence Transfer
129. TAI is requesting that its particle accelerator operating licence, if renewed, be

transferred to TRIUMF Inc, a not-for-profit corporation under the Canada Not-for-
profit Corporations Act.®

130. TRIUMF, a joint venture between several Canadian universities, incorporated TAI in
2008 to hold the CNSC licence and operate its particle accelerator facilities. On June
1, 2021, the TRIUMF joint venture transferred its assets, obligations, operations, and
agreements with TAI, to TRIUMF Inc. TAI indicated that, if the Commission
authorizes transfer of the licence, TAI intends to amalgamate with TRIUMF Inc. when

¥.5.C. 2009, c. 23.
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the renewed licence term begins on July 1, 2022. TAI submitted that the amalgamation
would have no substantive impact on TRIUMEF’s operations or management.

CNSC staff recommended that the Commission transfer the licence, if renewed, from
TAI to TRIUMEF Inc. The Commission asked CNSC staff about the risk associated
with the proposed licence transfer. CNSC staff stated that the proposed licence transfer
would not pose a risk to the safe operations of the facilities, as TRIUMF Inc. is
qualified to carry out the activities authorized by the particle accelerator operating
licence. CNSC staff explained that, following the licence transfer, the same staff will
be responsible for the operation, management, and control of the licensed activities
under the same programs. CNSC staff noted that TRIUMF Inc. already assumed TATI’s
liabilities when the Commission approved the change in financial guarantee
signatories in 2021.

The Commission is of the opinion that TRIUMF Inc., is qualified to carry on the
activity that the transferred licence will authorize and that it will make adequate
provision for the protection of the environment, the health and safety of persons and
the maintenance of national security and measures required to implement international
obligations to which Canada has agreed. Therefore, the Commission is satisfied that
TRIUMEF Inc. meets the test set out in subsection 24(4) of the NSCA for the transfer of
a licence.

5.0 CONCLUSION

The Commission has considered TAI’s applications to renew its Class IB particle
accelerator operating licence for a 10-year period and to transfer the licence, if
renewed, to TRIUMF Inc. The Commission has also considered the submissions of
TAI CNSC staff, and intervenors. Based on its consideration of the evidence on the
record for this hearing, the Commission, pursuant to section 24 of the Nuclear Safety
and Control Act, renews the Class IB particle accelerator operating licence issued to
TRIUMF Accelerators Inc. for a period of 10 years, and authorizes the transfer of the
licence from TRIUMF Accelerators Inc. to TRIUMF Inc. In doing so, the Commission
also accepts the revised financial guarantee and delegates its authority as outlined in
sections 4.4.2 and 4.5.3 of this Record of Decision, respectively. The renewed licence,
PA10L-01.00/2023 names TRIUMF Inc. as licensee and is valid from July 1, 2022
until June 30, 2032.
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McMaster University CMD 22-H6.6
Canadian Nuclear Association CMD 22-H6.7

BC Cancer Research Institute CMD 22-H6.8
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CLASS IB PARTICLE ACCELERATOR OPERATING LICENCE

TRIUMF INC.
I) LICENCE NUMBER: PA10L-01.01/2032
) LICENSEE: Pursuant to section 24 of the Nuclear Safety and Control Act,

this licence is issued to:

TRIUMF INC. (hereinafter “TRIUMF”).
4004 Wesbrook Mall

Vancouver, British Columbia

V6T 2A3

III) LICENCE PERIOD:

This licence is valid from July 1, 2022, to June 30, 2032, unless otherwise suspended,
amended, revoked or replaced.

IV)  LICENSED ACTIVITIES:

This licence authorizes the licensee to:
a) Operate the following facilities at the location referred to in Part II of this licence:

1) ClassI:
= a500 MeV cyclotron and its associated beamlines and targets

i1) Class II:
= (P42, a42 MeV cyclotron
= TR30-1, a 30 MeV cyclotron
= TR30-2,a 30 MeV cyclotron
= TR13,a13 MeV cyclotron
= [SAC I, aradioactive ion beam accelerator
= [SAC 2, a radioactive ion beam accelerator

b) Service the above facilities;

¢) Produce, possess, process, transfer, use and store within the boundaries of the site any
nuclear substance required for, associated with or incidental to the activity described
in a) above;

d) Produce, possess, process, transfer, use, import, export and store within the
boundaries of the site any other nuclear substance, subject to condition 4.3.
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V)

VI)

EXPLANATORY NOTES:

a) Unless otherwise provided for in this licence, words and expressions used in this
licence have the same meaning as in the Nuclear Safety and Control Act and
associated Regulations.

b) The “TRIUMF Licence Conditions Handbook (LCH)” provides:

1) compliance verification criteria in order to meet the conditions listed in the
licence;

i1) information regarding delegation of authority to CNSC staff; and

1i1) applicable versions of documents and a process for version control of codes,
standards or other documents that are used as compliance verification criteria in
order to meet the conditions listed in the licence.

CONDITIONS:

GENERAL
G.1  Licensing Basis

The licensee shall conduct the activities described in Part IV of this licence in accordance
with the licensing basis, defined as:

(1) the regulatory requirements set out in the applicable laws and regulations;

(ii) the conditions and safety and control measures described in the facility’s licence and
the documents directly referenced in that licence;

(ii1) the safety and control measures described in the licence application and the
documents needed to support that licence application;

unless otherwise approved in writing by the Canadian Nuclear Safety Commission
(CNSC, hereinafter, “the Commission™).

G.2  Notification of Changes

The licensee shall give written notification of change to the facility or its operation,
including deviation from design, operating conditions, policies, programs and methods
referred to in the licensing basis.

G.3  Resolution of Conflict or Inconsistency

The licensee shall, in the event of any conflict or inconsistency, actual or potential,
between licence conditions or codes, standards or regulatory documents referenced in this
licence, direct the conflict or inconsistency in writing to the Commission or a person
authorized by the Commission, for resolution.

e-Doc 6697514 (Word)
e-Doc 6697519 (PDF)
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1. MANAGEMENT SYSTEM
1.1 Management System

The licensee shall implement and maintain a management system.
2. HUMAN PERFORMANCE MANAGEMENT
2.1 Human Performance Program
The licensee shall implement and maintain a human performance program.
2.2 Training Program
The licensee shall implement and maintain a training program.
3. OPERATING PERFORMANCE
3.1 Operations Program
The licensee shall implement and maintain a program for operation of the facilities. This
shall include direction and documentation for safely operating the nuclear facility and
shall, as a minimum, reflect the safety analyses that have been previously submitted to the

Commission.

3.2 Reporting Requirements

The licensee shall submit to the Commission each year a written annual compliance
report that covers the previous year’s operation.

4. SAFETY ANALYSIS
4.1 Safety Analysis Program
The licensee shall implement and maintain a safety analysis program.
4.2 Documentation
The licensee shall maintain a current set of documents and technical references
comprising detailed technical descriptions and safety analyses specific to each major
facility on-site.
4.3 Operational Specifications and Limits
The licensee shall maintain an up to date set of operating limits for the facilities and
activities authorized under the licence, including limits for the production, possession,

processing, use, transfer, storage, import and export of nuclear substances and operational
limits for accelerators, beam-lines and target assemblies.

e-Doc 6697514 (Word)
e-Doc 6697519 (PDF)
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5. PHYSICAL DESIGN
5.1 Design Program
The licensee shall implement and maintain a design program.
6. FITNESS FOR SERVICE
6.1 Fitness for Service Program
The licensee shall implement and maintain a fitness for service program.
7. RADIATION PROTECTION
7.1 Radiation Protection Program
The licensee shall implement and maintain a radiation protection program.
7.2 Dose Action Levels
The licensee shall notify the Commission or a person authorized by the Commission
within 24 hours of becoming aware that a dose action level has been reached or exceeded
and shall file a written report within 21 days of becoming aware of the matter.
8. CONVENTIONAL HEALTH AND SAFETY
8.1 Conventional Health and Safety Program
The licensee shall implement and maintain a conventional health and safety program.
9. ENVIRONMENTAL PROTECTION
9.1 Environmental Protection Program
The licensee shall implement and maintain an environmental protection program.
9.2 Release of Nuclear Substances
The licensee shall control, monitor and record the releases of nuclear substances.
9.3 Release of Hazardous Substances
The licensee shall control, monitor and record the releases of hazardous substances.
9.4 Environmental Action Levels
The licensee shall notify the Commission or a person authorized by the Commission
within 24 hours of becoming aware that an environmental action level has been reached

or exceeded and shall file a written report within 21 days of becoming aware of the
matter.

e-Doc 6697514 (Word)
e-Doc 6697519 (PDF)
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10.

11.

12.

13.

14.

EMERGENCY MANAGEMENT AND FIRE PROTECTION

10.1 Emergency Preparedness Program

The licensee shall implement and maintain an emergency preparedness program.
10.2  Fire Protection Program

The licensee shall implement and maintain a fire protection program.

WASTE MANAGEMENT

11.1 Waste Management Program

The licensee shall implement and maintain a program for waste management.

11.2  Preliminary Decommissioning Plan

The licensee shall maintain a decommissioning plan.

SECURITY

12.1 Security Program

The licensee shall implement and maintain a security program.

SAFEGUARDS

13.1 Safeguards Program

The licensee shall implement and maintain a safeguards program.

13.2  Changes that Would Affect the Implementation of Safeguards Measures
The licensee shall not, except with the prior approval of the Commission or a person
authorized by the Commission, make changes to any aspect of the facility or its
operation, equipment or procedures that would affect the implementation of safeguards
measures.

PACKAGING AND TRANSPORT

14.1 Packaging and Transport Program

The licensee shall implement and maintain a packaging and transport program.

e-Doc 6697514 (Word)
e-Doc 6697519 (PDF)
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15.  SITE SPECIFIC
15.1 Public Information and Disclosure Program
The licensee shall implement and maintain a public information program.
15.2 Financial Guarantees

The licensee shall maintain a financial guarantee for decommissioning that is acceptable
to the Commission.

SIGNED at OTTAWA, this 21st day of _ June , 2022,
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TRIUMF INC.

AMENDED AND RESTATED FUND CONTRIBUTION GAP AGREEMENT

THIS AMENDED AND RESTATED FUND CONTRIBUTION GAP AGREEMENT is made and
entered into with effect as of July 1, 2022 (the “Effective Date”).

BETWEEN:

TRIUMF INC., a not-for-profit corporation and a registered charity under the laws of
Canada

(“TRIUMF”)
-and -

EACH UNIVERSITY THAT EXECUTES AND DELIVERS THIS AGREEMENT,
OR THAT BECOMES A PARTY TO THIS AGREEMENT BY EXECUTING AND
DELIVERING A JOINDER AGREEMENT AS PROVIDED HEREIN

(each a “Member University” and collectively, the “Member Universities”)

WHEREAS the full member universities of the joint venture known as “TRIUMF” (the “Joint Venture”)
incorporated TRIUMF on February 18, 2020 to assume, among other things, the operations and assets of
the Joint Venture as of June 1, 2021;

WHEREAS in connection therewith, the parties to the Fund Contribution Gap Agreement dated January
7, 2008 (the “Original Agreement”) agreed to (1) novate the Original Agreement to replace the Joint
Venture with TRIUMF as a party, and (2) execute and deliver an Amended and Restated Fund
Contribution Gap Agreement as of June 1, 2021 (the “2021 Agreement”);

WHEREAS the Licence was issued to TRIUMF as of the Effective Date and on that date TRIUMF
Accelerators Inc. (“TAI”) ceased to hold the Licence;

WHEREAS it is advisable to amend and restate the 2021 Agreement by executing and delivering this
Agreement to, among other things, provide for TRIUMF as the holder of the Licence and to remove
references to TAIL

WHEREAS TRIUMF has filed plans with the CNSC in accordance with the NSCA for fulfilling
TRIUMEF’s obligations to decommission the TRIUMF Facility at the end of its useful life and to manage
and dispose of associated waste and by-products in accordance with applicable law;

WHEREAS pursuant to subsection 24(5) of the NSCA, a licence may be granted on such terms and
conditions as the CNSC deems necessary for the purposes of the NSCA;

WHEREAS the parties hereto together with the CNSC have entered into the CNSC Financial Security
and Access Agreement in order to give the CNSC access to the Fund and to certain covenants, in
accordance with the CNSC Financial Security and Access Agreement; and

1



WHEREAS the CNSC has indicated its preference that the several covenants of the Member Universities
relating to a Fund Contribution Gap be placed in an agreement separate from the CNSC Financial
Security and Access Agreement.

NOW THEREFORE in consideration of the respective covenants and agreements hereinafter
contained, and for other good and valuable consideration, the receipt and sufficiency of which are hereby
acknowledged, the parties agree as follows:

Definitions

1. In this Agreement, unless the context otherwise requires, the following terms have the meanings
respectively ascribed to thereto:

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.12

1.13

“2021 Agreement” has the meaning set out above;

“Agreement” means this Amended and Restated Fund Contribution Gap Agreement
including its recitals and Schedule dated as of the Effective Date, as amended from time
to time;

“Business Day” means any day other than a Saturday or Sunday or any statutory holiday
in the Provinces of British Columbia and Ontario;

“Claim” has the meaning set out in the CNSC Financial Security and Access Agreement
and, in addition, for the purposes of this Agreement includes any amount demanded by
TRIUMF, as permitted by this Agreement, pursuant to the several covenants of the
Member Universities contained in this Agreement;

“CNSC” means the Canadian Nuclear Safety Commission, a body corporate established
under Section 8 of the Nuclear Safety and Control Act;

“CNSC Financial Security and Access Agreement” means the Amended and Restated
Financial Security and Access Agreement made between the CNSC, TRIUMF and the
Member Universities dated as of the Effective Date, as amended from time to time;

“Decommissioning Plan” has the meaning set out in the CNSC Financial Security and
Access Agreement;

“Demand” has the meaning set out in the CNSC Financial Security and Access
Agreement;

“Effective Date” has the meaning set out above;

“Escrow Agent” has the meaning set out in the CNSC Financial Security and Access
Agreement;

“Extraordinary Resolution” has the meaning set out in Section §;
“Fund” has the meaning set out in the CNSC Financial Security and Access Agreement;

“Fund Contribution Gap” has the meaning set out in the CNSC Financial Security and
Access Agreement;



1.14  “Fund Demand Deficiency” has the meaning set out in Section 4;
1.15 “Fund Demand Payment” has the meaning set out in Section 4;
1.16 “Joint Venture” has the meaning set out above;
1.17 “Licence” has the meaning set out in the CNSC Financial Security and Access
Agreement;
1.18  “Members’ Council” has the meaning set out in Section §;
1.19  “NSCA” has the meaning set out in the CNSC Financial Security and Access Agreement;
1.20  “Original Agreement” has the meaning set out above;
1.21  “parties” means TRIUMF and each Member University, and “party” means any one of
them, as the context may require;
1.22  “TAI” has the meaning set out above;
1.23  “Total CNSC Requirement” has the meaning set out in the CNSC Financial Security
and Access Agreement; and
1.24  “TRIUMF Facility” has the meaning set out in the CNSC Financial Security and Access
Agreement.
Schedules
2. The following Schedule is attached to and forms part of this Agreement:

Schedule “A” - Joinder Agreement

Fund Contribution Gap

3. The parties hereto acknowledge that, pursuant to the CNSC Financial Security and Access
Agreement, at any given time, there may exist a Fund Contribution Gap.

Covenants of Member Universities with Respect to a Fund Contribution Gap

4. In respect of any Fund Contribution Gap, each Member University at the time of (i) a Claim
referred to in Section 4(a) below, or (ii) a written request by TRIUMF pursuant to Section 4(b)
below, hereby severally covenants and agrees as follows:

(a)

in the event of a Claim pursuant to Section 20 of the CNSC Financial Security and Access
Agreement and to the extent that the amount of such Claim exceeds the fair market value
of assets in the Fund (such excess being a “Fund Demand Deficiency”), to pay to the
Escrow Agent within one (1) year of a TRIUMF Demand and subject to the provisions of
Sections 21 through 25 of the CNSC Financial Security and Access Agreement, an
amount determined by multiplying the amount of the Fund Demand Deficiency by a
fraction, the numerator of which is one (1) and the denominator of which is the number
of Member Universities on the date the Claim is made (each such fractional amount being
a “Fund Demand Payment”); and



(b) at the cessation of operation of the TRIUMF Facility, to the extent there is a Fund
Contribution Gap, and assuming that TRIUMF has undertaken implementation of the
Decommissioning Plan, to pay to the Escrow Agent, within one (1) year after a written
request by TRIUMF a proportional share of the Fund Contribution Gap determined by
multiplying the amount of the Fund Contribution Gap by a fraction, the numerator of
which is one (1) and the denominator of which is the number of Member Universities on
the date of the cessation of operations of the TRIUMF Facility.

General

5.

10.

In the event that the CNSC makes a change in the amount or form of the financial covenants
required from the Member Universities pursuant to Section 6 of the CNSC Financial Security and
Access Agreement, the parties agree to renegotiate this Agreement to provide for an equitable
allocation of any additional requirements of the CNSC on principles as similar as may be feasible
to the principles for distribution of liability on which this Agreement is based, including several
liability and equal division of liability among the Member Universities.

This Agreement shall be governed by and construed in accordance with the laws in force in the
Province of British Columbia and the federal laws of Canada applicable therein.

This Agreement constitutes the entire agreement between the parties in connection with the
subject matter contained herein.

If TRIUMEF’s council of representatives of the Member Universities (“Members’ Council”)
approves an amendment to this Agreement by a resolution passed by a majority of not less than
four-fifths (4/5) of the Member Universities that includes the University of British Columbia (an
“Extraordinary Resolution”), TRIUMF and each Member University shall execute and deliver
an amended version of this Agreement as of the effective date of such Extraordinary Resolution
or on such date as the Members’ Council may determine.

The parties agree to promptly do, make, execute, deliver or cause to be done, made, executed or
delivered, all such further acts, documents and things another party may reasonably require from
time to time for the purpose of giving effect to this Agreement.

Any notice or demand to be given to any party to this Agreement shall be in writing and shall be
either: (i) personally delivered; (ii) sent by first class mail, postage prepaid; (iii) sent by facsimile
or (iv) sent by e-mail to the party or parties at the following at the following respective addresses
(or as set out in the applicable joinder agreement):

(a) if to The Governors of the University of Alberta:

The Governors of the University of Alberta
2-51 South Academic Bldg.

Edmonton, AB T6G 2G7

Attention: Walter Dixon

Telephone: 780-492-6378

Email: wdixon@ualberta.ca



mailto:wdixon@ualberta.ca

(b) if to The University of British Columbia:

The University of British Columbia

Finance Leadership Office

1958 Main Mall, 6th Floor, Walter C. Koerner Library
Vancouver BC V6T 172

Attention: Vice-President, Finance & Operations
Telephone: 604 822 2823

Email: vp.finops@ubc.ca

The University of British Columbia
Old Admin Building

6328 Memorial Road

Vancouver BC V6T 1722

Attention: University Counsel
Telephone: 604 822 1897

Fax: 604 822 8731

Email: university.counsel@ubc.ca

(c) if to The Governors of the University of Calgary:

The Governors of the University of Calgary

2500 University Drive NW

Calgary, AB T2N IN4

Attention: Vice-President (Research)

Telephone: (403) 220-5460

Email: vpr@ucalgary.ca and legaladm(@ucalgary.ca

(d) if to Carleton University:

Carleton University

Room 607, Robertson Hall

1125 Colonel By Drive

Ottawa, ON K1S 5B6

Attention: Steve Levitt, General Counsel
Telephone: (613) 520-2600 Ext. 4479
Email: steven.levitt@carleton.ca

Carleton University

503H Tory Building

1125 Colonel By Drive

Ottawa, ON KIS 5B6

Attention: Rafik Goubran, Vice-President (Research and International) & Chancellor’s
Professor

Telephone: (613) 520-7838

Email: rafik.goubran@carleton.ca


mailto:vp.finops@ubc.ca
mailto:steven.levitt@carleton.ca

(e) if to the University of Guelph:

University of Guelph

50 Stone Road East

Guelph, ON N1G 2W1

Attention: Malcolm Campbell, PhD, Vice-President (Research)
Telephone: 519-824-4120 x 53081

Email: vpres@uoguelph.ca

63} if to the University of Manitoba:

University of Manitoba

Office of the Vice President (Research and International)

Room 202, Administration Building

66 Chancellors Circle

Winnipeg, MB R3T 2N2

Attention: Digvir Jayas, Vice President (Research and International)
Telephone: 204-474-6915

Fax: 204-261-1318

Email: vpri@umanitoba.ca

(2) if to the Université de Montréal:

For notices sent by courier services:

Université de Montréal

Vice-rectorat a la recherche, a la découverte, a la création et a I’innovation
Pavillon Roger-Gaudry

2900 Edouard-Montpetit, bureau H-635

Montréal (QC) H3T 1J4

Attention: Marie-Josée Hébert

Téléphone: 514-343-7270

Fax: no fax

Email: marie-josee.hebert@umontreal.ca

For notices sent by mail:

Université de Montréal

Pavillon Roger-Gaudry

Vice-rectorat a la recherche, a la découverte, a la création et a I’innovation
C.P. 6128, succursale Centre-ville

Montréal (QC) H3C 3J7

Attention: Marie-Josée Hébert

Téléphone: 514-343-7270

Fax: no fax

Email: marie-josee.hebert@umontreal.ca



(h) if to Queen’s University at Kingston:

Queen’s University at Kingston
Office of Vice-Principal (Research)
74 University Avenue

Richardson Hall, Room 251
Kingston, ON K7L 3N6

Attention: Associate VP (Research)
Telephone: 613-533-6933

Email: research@queensu.ca

(1) If to the University of Regina:

University of Regina

3737 Wascana Parkway

Regina, SK S4S 0A2

Attention: Chris Yost, Associate Vice-President Research
Telephone: 306-585-5223

Fax: 306-585-5255

Email: avp.research@uregina.ca

() if to Simon Fraser University:

Simon Fraser University

Vice President Research and International
8888 University Drive

Burnaby, BC V5A 1S6

Attention: VPRI

Telephone: 778-782-5080

Email: vpriea@sfu.ca

(k) if to The Governing Council of the University of Toronto:

The Governing Council of the University of Toronto

Rm 106, Simcoe Hall

27 King’s College Circle

Toronto, ON M5S 1A1

Attention: Sheree Drummond, Secretary to the Governing Council
Telephone: 416-978-6576

Fax: 416-978-8182

Email: sheree.drummond@utoronto.ca

The Governing Council of the University of Toronto

Simcoe Hall, Room 109

27 King’s College Circle

Toronto, Ontario M5S 1A1

Attention: Leah Cowen, Vice-President Research and Innovation, and Strategic
Initiatives

Telephone: 416-978-4085

Email: leah.cowen@utoronto.ca


mailto:sheree.drummond@utoronto.ca

M

(n)

(m)

if to the University of Victoria:

University of Victoria

Vice President Research and Innovation

Suite A-110

Michael Williams Building

3800 Finnerty Road

Victoria, BC V8P 5C2

Attention: Vice-President Research and Innovation
Telephone: 250-721-7973

Fax: 250-472-5477

Email: vpr@uvic.ca

if to York University:

York University

4700 Keele Street

Kaneff Tower, 946

Toronto, ON M3J 1P3

Attention: Vice-President, Finance & Administration
Telephone: 416-736-2100 ex 33655

Email: cmcaulay@yorku.ca

with a copy to:

York University

4700 Keele Street

Kaneff Tower, 1050

Toronto, ON M3J 1P3
Attention: University Secretary
Tel: 416-736-2100 x 33905
Email: pascalr@yorku.ca

if to McMaster University:

McMaster University

Gilmour Hall 208

1280 Main Street West

Hamilton, ON L8S 4L8

Attention: Dr. Karen Mossman, Vice-President, Research
Telephone: (905) 525-9140, Ext. 27270

Fax: (905) 521-2100

Email: vprsrch@mcmaster.ca

if to TRIUMF:

TRIUMF
4004 Wesbrook Mall

Vancouver, B.C.
V6T 2A3


mailto:cmcaulay@yorku.ca

11.

12.

13.

14.

15.

Attention: Executive Director
Telephone: 604-222-1047
Email: nigel.smith@triumf.ca

Any party may from time to time change its address by written notice to the other parties given
in accordance with the provisions of this Section 10.

Any notice given by personal delivery shall be deemed to have been received on the date of
delivery. Any notice given by first class mail shall be deemed to have been received on the fourth
(4th) Business Day following the date of mailing. Any notice given by facsimile or e-mail shall
be deemed to have been received on the first (1st) Business Day following the date of
transmission.

Notwithstanding the foregoing provisions of this section 10, in the event of mail strike,
slowdown, or other labour dispute which might reasonably be assumed to affect the delivery of
any notice, such notice shall not be mailed but must be personally delivered or given by fax or e-
mail and shall be effective when actually delivered or received.

This Agreement may not be assigned by any party without the prior written consent of the other
parties, same not to be unreasonably withheld. Subject to the restrictions or transfer, this
Agreement shall enure to the benefit of, and be binding on, the parties and their respective
successors and permitted assigns.

The benefit of any provision of this Agreement may be waived in whole or in part by the party
for whose benefit the provision operates and any party may waive any or all of its rights in the
event of a breach of any provision of this Agreement by the other parties. A waiver is binding on
the waiving party only if it is in writing and may be absolutely or may be limited in any way as
to duration or scope. The failure by one party to insist one or more instances on the performance
by the other party of any term or condition of this Agreement shall not be construed as a waiver
by the party of any subsequent breach by the other party of its obligation under this Agreement.

It is intended that all provisions of this Agreement shall be fully binding and effective between
the parties, but in the event that any particular provision or provisions or a part of one is found to
be void, voidable or unenforceable for any reason whatever, then the particular provision or
provisions or part of the provision shall be deemed severed from the remainder of this Agreement.

This Agreement may be executed in counterparts each of which shall be deemed an original, and
all of which together shall constitute one and the same instrument.

TRIUMF and the Member Universities covenant and agree that no prospective Member
University may be admitted to the membership of TRIUMF without having executed a joinder
agreement in the form of Schedule “A” hereto. The parties agree that each signatory of a joinder
agreement in the form of Schedule “A” hereto shall thereupon become a party to this Agreement
as if it was an original party hereto. Any Member University may withdraw from this Agreement
and cease to be a party to this Agreement upon at least one (1) years prior written notice of such
withdrawal to the other parties hereto, provided that, such notice shall not be effective unless the
party proposing to withdraw from this Agreement also withdraws from TRIUMF as a Member
University effective as at the same time, complies with all of its obligations with respect to its
withdrawal from TRIUMEF, as contemplated by the Member Agreement and is not in default of
any of its obligations under this Agreement as at the effective date of such withdrawal.



DocuSign Envelope ID: 13CBE60D-4427-4FD8-9348-2332F7FE774A

IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the
Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

DocuSigned by:

oRn Qikwiga
Per: ) .

Name: Todd Gilchrist
Title:  Vice-President (University Services and
Finance)

THE UNIVERSITY OF BRITISH

COLUMBIA

Per: Per:

Name: Dr. Gail Murphy Name: Mark Crosbie

Title:  Vice-President Research and Innovation Title:  Associate University Counsel

CARLETON UNIVERSITY

Per: Per:

Name: Lorraine Dyke Name: Rafik Goubran

Title:  Vice-President Finance and Title:  Vice-President (Research and
Administration International)

SIMON FRASER UNIVERSITY

Per:

Name: Dr. Dugan O'Neil

Title:  Vice  President, Research  and
International

UNIVERSITY OF VICTORIA

Per:

Name: Rachael Scarth

Title:  Associate  Vice-President Research
Operations
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the
Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA :
DocuSigned by:
Per: @NL MWV(‘"? Per:
Name: Dr. Gail Murphy Name: Mark Crosbie
Title:  Vice-President Research and Innovation Title:  Associate University Counsel
CARLETON UNIVERSITY
Per: Per:
Name: Michel Piché Name: Rafik Goubran
Title:  Vice-President Finance and Title:  Vice-President (Research and
Administration International)

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:

Title:
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:

Name:

Title:

THE UNIVERSITY OF BRITISH
COLUMBIA

Per:

Name: Dr. Gail Murphy

Title: Vice-President Research and Innovation

CARLETON UNIVERSITY

Per:

Name: Michel Piché

Title: Vice-President Finance and
Administration

SIMON FRASER UNIVERSITY

Per:

Name: Dr. Dugan O'Neil

Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:

Title:

Per:

Name:

Title:

Per:

Name:

Title:

DocuSigned by:

Mart: (roshic

AOF.

FaaCAGAES, 5
F3SEAGAESG42F—

Mark Crogbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the
Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA
Per: Per:
Name: Dr. Gail Murphy Name: Mark Crosbie
Title:  Vice-President Research and Innovation Title:  Associate University Counsel
CARLETON UNIVERSITY
(-—Docusigned by: ) ,
Per: o o ) (e Per:
Name: Lorrgfﬁ@%;ﬁé Name: Rafik Goubran
Title:  Vice-President Finance and Title:  Vice-President (Research and
Administration International)

SIMON FRASER UNIVERSITY

Per:

Name: Dr. Dugan O'Neil

Title:  Vice  President, Research  and
International

UNIVERSITY OF VICTORIA

Per:

Name: Rachael Scarth

Title:  Associate  Vice-President Research
Operations
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the
Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA
Per: Per:
Name: Dr. Gail Murphy Name: Mark Crosbie
Title:  Vice-President Research and Innovation Title:  Associate University Counsel
CARLETON UNIVERSITY _
»~——DocuSigned by:
Per: Per: Mlﬂ Goubran.
Name: Michel Piché Name: Rafik Goubran
Title:  Vice-President Finance and Title:  Vice-President (Research and
Administration International)

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:

Title:
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the
Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA

Per: Per:

Name: Dr. Gail Murphy Name: Mark Crosbie

Title:  Vice-President Research and Innovation Title:  Associate University Counsel

CARLETON UNIVERSITY

Per: Per:

Name: Michel Piché Name: Rafik Goubran

Title:  Vice-President Finance and Title:  Vice-President (Research and
Administration International)

SIMON FRASER UNIVERSITY

Per: 9% Bl
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:

Title:
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the
Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA

Per: Per:

Name: Dr. Gail Murphy Name: Mark Crosbie

Title:  Vice-President Research and Innovation Title:  Associate University Counsel

CARLETON UNIVERSITY

Per: Per:

Name: Lorraine Dyke Name: Rafik Goubran

Title:  Vice-President Finance and Title:  Vice-President (Research and
Administration International)

SIMON FRASER UNIVERSITY

Per:

Name: Dr. Dugan O'Neil

Title:  Vice  President, Research  and
International

UNIVERSITY OF VICTORIA

DocuSigned by:

Per: rﬁadwvt Seartle
Name: Rachﬁgizﬁggizth
Title: Associate  Vice-President Research

Operations
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THE GOVERNING COUNCIL OF THE
UNIVERSITY OF TORONTO

DocuSigned by:
Per: FM» (own

3EBE9A7DFB471...

Name: Leah Cowen
Title: Vice-President Research and
Innovation, and Strategic

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: Se cretary General
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THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY DocuSigned by:

Per: # Y

E7T26B3ATAF4AEC™

Name: Dr. William A. Ghali
Title:  Vice-President (Research)

UNIVERSITY OF GUELPH

Per: Per:

Name: Malcolm Campbell Name: Genevieve Gauthier-Chalifour
Title:  Vice President (Research) Title:  University Secretary

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: Se cretary General
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THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name: Dr. William A. Ghali
Title:  Vice-President (Research)

UNIVERSITY OF GUELPH

Per: fraleolus Lampoell Per:

Name: Malcolm Campbell Name: Genevieve Gauthier-Chalifour
Title:  Vice President (Research) Title:  University Secretary

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: Se cretary General
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THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name: Dr. William A. Ghali
Title:  Vice-President (Research)

UNIVERSITY OF GUELPH bocusigned by:

Per: Per: Gemevicve G i {

Name: Malcolm Campbell Name: Genevieve Gauthier-Chalifour

Title:  Vice President (Research) Title:  University Secretary

UNIVERSITY OF MANITOBA

Per:

Name: Naomi Andrew

Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: Se cretary General




DocuSign Envelope ID: E6659DB8-F1AA-4FA3-B404-7B1598E9C13B

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

DocuSigned by:

Per: 7100
CCEOA0CFCCA64...

Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:
Name: Dr. Karen Mossman Name:
Title: Vice President Research Title:

UNIVERSITE DE MONTREAL

Per: Per:
Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name:
Title: Vice-Rector, Research, Discovery, Creation and Innovation Title:

Saher Fazilat

Vice President (Operations and
Finance)

Alexandre Chabot

Secretary General

#00006
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THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:
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Schedule “A”
Joinder Agreement
TO:  The parties to the Amended and Restated Fund Contribution Gap Agreement

Reference is made to the Amended and Restated Fund Contribution Gap Agreement dated as of July 1,
2022 between TRIUMF and the Member Universities (the “Amended and Restated Fund
Contribution Gap Agreement”).

In consideration of the undersigned becoming a member of TRIUMF and for other good and valuable
consideration, the receipt and sufficiency of which are hereby acknowledged, the undersigned agrees
that, as of the date written below, the undersigned shall become a party to the Amended and Restated
Fund Contribution Gap Agreement, as a Member University, and shall be bound by all of the terms and
provisions of the Amended and Restated Fund Contribution Gap Agreement as though it was an original
party thereto.

For the purpose of section 10 of the Amended and Restated Fund Contribution Gap Agreement, the
address of the undersigned is as follows:

Attention:

Telephone:

Fax:

Email:

Dated the day of , 20

Print name of additional party

Per: c/s
Authorized Signing Officer

48973549\5



TRIUMF INC.

AMENDED AND RESTATED CNSC FINANCIAL SECURITY AND ACCESS AGREEMENT

THIS AMENDED AND RESTATED CNSC FINANCIAL SECURITY AND ACCESS
AGREEMENT is made and entered into with effect as of July 1, 2022 (the “Effective Date”).

BETWEEN:

CANADIAN NUCLEAR SAFETY COMMISSION, a body corporate established
under Section 8 of the Nuclear Safety and Control Act

(CGCNSC”)
-and -

TRIUMF INC., a not-for-profit corporation and a registered charity under the laws of
Canada

(“TRIUMF”)
-and -

EACH UNIVERSITY THAT EXECUTES AND DELIVERS THIS AGREEMENT,
OR THAT BECOMES A PARTY TO THIS AGREEMENT BY EXECUTING AND
DELIVERING A JOINDER AGREEMENT AS PROVIDED HEREIN

(each a “Member University” and collectively, the “Member Universities™)

WHEREAS the full member universities of the joint venture known as “TRIUMEF” (the “Joint
Venture”) incorporated TRIUMF on February 18, 2020 to assume, among other things, the operations
and assets of the Joint Venture as of June 1, 2021;

WHEREAS in connection therewith, the parties to the CNSC Financial Security and Access Agreement
dated January 7, 2008 (the “Original Agreement”) agreed to (1) novate the Original Agreement to
replace the Joint Venture with TRIUMF as a party, and (2) execute and deliver an Amended and Restated
CNSC Financial Security and Access Agreement as of June 1, 2021 (the “2021 Agreement”);

WHEREAS the Licence was issued to TRIUMF as of the Effective Date and on that date TRIUMF
Accelerators Inc. (“TAI”) ceased to hold the Licence;

WHEREAS it is advisable to amend and restate the 2021 Agreement by executing and delivering this
Agreement to, among other things, provide for TRIUMF as the holder of the Licence and to remove
references to TAIL

WHEREAS TRIUMF has filed plans with the CNSC in accordance with the NSCA for fulfilling
TRIUMEF’s obligations to decommission the TRIUMF Facility at the end of its useful life and to manage
and dispose of associated waste and by-products in accordance with applicable law;
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WHEREAS pursuant to subsection 24(5) of the NSCA, a licence may be granted on such terms and
conditions as the CNSC deems necessary for the purposes of the NSCA;

WHEREAS the CNSC has deemed the execution and delivery of this Agreement as a condition
necessary for the purposes of the NSCA in relation to the grant of the Licence;

WHEREAS one purpose of this Agreement is to provide for the maintenance of the Fund and deposits
into the Fund on and subject to the terms and conditions of this Agreement;

WHEREAS a further purpose of this Agreement is to give TRIUMF access to the Fund, on and subject
to the terms and conditions of this Agreement; and

WHEREAS a further purpose of this Agreement is to give the CNSC, in the stipulated circumstances,
the right to require each Member University to deposit monies into the Fund and to give CNSC access
to the Fund and to certain covenants of the Member Universities relating thereto, on and subject to the
terms and conditions of this Agreement.

NOW THEREFORE in consideration of the respective covenants and agreements hereinafter
contained, and for other good and valuable consideration, the receipt and sufficiency of which are hereby
acknowledged, the parties agree as follows:

Definitions

1. In this Agreement, including its recitals, unless the context otherwise requires, the following
terms have the meanings respectively ascribed thereto:

1.1 “2021 Agreement” has the meaning set out above;

1.2 “Agreement” means this Amended and Restated CNSC Financial Security and Access
Agreement dated as of the Effective Date as amended from time to time;

1.3 “Annual Payment Schedule” has the meaning set out in Section 22;

1.4 “Business Day” means any day other than a Saturday or Sunday or any statutory holiday in the
Provinces of British Columbia and Ontario;

1.5 “Claim” means any amount demanded (i) by CNSC or TRIUMF to be paid from the Fund under
this Agreement; and (ii) by CNSC, as permitted by this Agreement, pursuant to the several
covenants of the Member Universities contained in this Agreement;

1.6  “CNSC” means the Canadian Nuclear Safety Commission, a body corporate established under
Section 8 of the NSCA;

1.7 “CNSC Contribution Gap” has the meaning set out in Section 7;
1.8 “CNSC Demand Deficiency” has the meaning set out in Section §;

1.9  “CNSC Demand Payment” has the meaning set out in Section §;



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

“Decommissioning” means those actions taken, in the interest of health, safety, security and
protection of the environment, to retire a licensed activity/facility permanently from service and
render it to a predetermined state as set out in the Decommissioning Plan;

“Decommissioning Licence” means a licence issued by the CNSC to TRIUMF to commence
decommissioning of the TRIUMF Facility;

“Decommissioning Obligations” means the obligations of TRIUMF as set out in the
Decommissioning Plan;

“Decommissioning Plan” means the Detailed Decommissioning Plan submitted to and accepted
by the CNSC, or if no such plan has been accepted, the Preliminary Decommissioning Plan or,
in the case of premature shutdown of the TRIUMF Facility, a decommissioning plan developed
and approved under the NSCA;

“Default Notice” has the meaning set out in Section 9;
“Demand” has the meaning set out in Schedule “B” or Schedule “D”, as the context may require;
“Demand Amount” has the meaning set out in Section 9;

“Detailed Decommissioning Plan” means a plan setting out the detailed work program, safety
and environmental protection procedures, and management systems that will be followed in the
decommissioning of the TRIUMF Facility submitted to the CNSC in support of an application
for a Decommissioning Licence;

“Effective Date” has the meaning set out above;

“Escrow Agent” means a nationally recognized third party escrow company that holds the Fund
as required by this Agreement;

“Escrow Agreement” means the Amended and Restated Escrow Agreement between the CNSC,
TRIUMF, the Member Universities, and the Escrow Agent respecting the holding of the Fund;

“Extraordinary Resolution” has the meaning set out in Section 31;

“Fund” means those funds being held by the Escrow Agent pursuant to the terms of this
Agreement;

“Fund Contribution Gap” has the meaning set out in Section 18;
“Fund Contribution Gap Agreement” has the meaning set out in Section 19;

“Fund Payment” means any payment to the CNSC or to TRIUMF from the Fund under this
Agreement;

“Joint Venture” has the meaning set out above;

“Licence” means the Class 1B Particle Accelerator Operating Licence PA10L-01.00/2012 as the
same may be amended, renewed or replaced from time to time;
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1.28  “Member Universities” has the meaning set out above;

1.29 “Members’ Council” has the meaning set out in Section 31;

1.30  “Membership Agreement” has the meaning set out in Section 22(a);

1.31 “NSCA” means the Nuclear Safety and Control Act (Canada) and any amendments to that Act
and any successor legislation thereto;

1.32  “Original Agreement” has the meaning set out above;

1.33  “parties” means CNSC, TRIUMF, and each Member University, and “party” means any one of
them, as the context may require;

1.34  “Preliminary Decommissioning Plan” means an overview of the overall decommissioning
approach that is sufficiently detailed to assure that the proposed approach is, in the light of
existing knowledge, technically and financially feasible and appropriate in the interests of health,
safety, security and protection of the environment submitted to the CNSC in support of an
application for a licence to operate the TRIUMF Facility;

1.35  “TAI” has the meaning set out above;

1.36 “Total CNSC Requirement” has the meaning set out in Section 3;

1.37 “Triggering Event” means any of the triggering events as described in Sections 9(a) and 9(e);

1.38 “TRIUMF” has the meaning set out above; and

1.39  “TRIUMF Facility” means the TRIUMF particle accelerator laboratory located on the campus
of the University of British Columbia, as more particularly described in the Decommissioning
Plan.

Schedules

2. The following Schedules are attached to and form part of this Agreement:

Schedule “A” - Deposits and Projected Earnings Schedule
Schedule “B” - CNSC Demand for Payment of Claim
Schedule “C” - CNSC Authorized Signatories

Schedule “D” - TRIUMF Demand for Payment of Claim
Schedule “E” - TRIUMF Authorized Signatories

Schedule “F” - Joinder Agreement



Total CNSC Requirement

3.

The aggregate amount which may be required by CNSC under this Agreement, from time to time
during the term of this Agreement (the “Total CNSC Requirement”) shall be the amount
specified in the then current Decommissioning Plan minus (i) all payments previously made to
the CNSC or its agents from the Fund and from any Member University directly in relation to
any CNSC Contribution Gap; and (ii) all payments previously made to TRIUMF from the Fund
and from any Member University directly in relation to any Fund Contribution Gap under the
Fund Contribution Gap Agreement.

The parties confirm that contributions have been made to the Fund.

The parties agree to review the status of the Fund and the Total CNSC Requirement at least ninety
(90) days in advance of March 31, 2027 and every five (5) years thereafter and make any
adjustments that are needed, as determined by the CNSC to ensure that TRIUMF can meet its
Decommissioning Obligations. The parties agree that Schedule “A” shall be amended at least
ninety (90) days in advance of the date contemplated by Schedule “A” as its five (5) year review
date to reflect such changes. Such amended Schedule “A” shall specify the effective date and five
(5) year review date for that amended Schedule “A”. If the parties fail to agree to so amend
Schedule “A”, the amount for the period then ending shall continue to be in effect until amended
in accordance with this Section 5.

Notwithstanding Sections 3 through 5 above, the parties acknowledge that nothing in this
Agreement shall affect the right of the CNSC to take action under the NSCA to require a change
to the amount and/or form of the financial covenants required by the CNSC.

CNSC Contribution Gap

7.

The CNSC acknowledges that at any given time there may exist a difference between the Total
CNSC Requirement and the aggregate fair market value of assets deposited on account of the
Fund (a “CNSC Contribution Gap”).

Covenants of the Member Universities with Respect to a CNSC Contribution Gap

8.

In respect of a CNSC Contribution Gap, each Member University at the time of (i) a Claim
referred to in Section 8(a) below or (ii) a written request by the CNSC pursuant to Section 8(b)
below, hereby severally covenants and agrees as follows:

(a) in the event of a Claim pursuant to Section 10 hereof and to the extent that the amount of
such Claim exceeds the fair market value of assets in the Fund (such excess being a
“CNSC Demand Deficiency”), to pay to the CNSC within one (1) year of a CNSC
Demand and subject to the provisions of Sections 9 through 17 and 25 hereof, an amount
determined by multiplying the amount of the CNSC Demand Deficiency by a fraction,
the numerator of which is one (1) and the denominator of which is the number of Member
Universities on the date the Claim is made (each such fractional amount being a “CNSC
Demand Payment”), or at the option of the Member University, to pay the CNSC
Demand Payment to the Escrow Agent for the purposes of satisfying its obligation with
respect to any such Claim; and



(b)

at the cessation of operation of the TRIUMF Facility, to the extent there is a CNSC
Contribution Gap and assuming that the CNSC has undertaken the implementation of the
Decommissioning Plan as permitted pursuant to Section 9, to pay to the CNSC within one
(1) year after a written request by the CNSC a proportional share of the CNSC
Contribution Gap determined by multiplying the amount of the CNSC Contribution Gap
by a fraction, the numerator of which is one (1) and the denominator of which is the
number of Member Universities on the date of the cessation of operation of the TRIUMF
Facility.

CNSC Access to the Fund

9.

The CNSC shall be entitled to demand payment from the Fund under Section 10 of this
Agreement only if conditions 9(a) through (d) or condition 9(e) have or has, as the case may be,
been met, and shall be entitled to require contributions from the Member Universities under
Section 8 only if those same conditions have been met:

(a)

(b)

(©)

(d)

(e)

the CNSC, having provided TRIUMF and each Member University with written notice
that it has reasonably concluded that (i) TRIUMF is in material default of one or more of
its Decommissioning Obligations, or that (ii) an event or condition has occurred such that
TRIUMF will not be able to perform its Decommissioning Obligations as and when
required to do so (a “Triggering Event”) and has provided TRIUMF and each Member
University within such written notice, details of the Triggering Event(s) and a demand
that TRIUMF pay to the CNSC or its agent(s) on behalf of the Member Universities the
CNSC’s present value estimate of the cost required to be expended to cure each such
Triggering Event (the “Demand Amount”) (the notice described in this Section 9(a) is
herein called the “Default Notice”);

where, if TRIUMF has, within ten (10) Business Days after receiving the Default Notice
delivered a written request to the CNSC that the Default Notice be reconsidered, the
CNSC has provided TRIUMF with an opportunity to be heard in relation to the matter
and has confirmed the issuance of the Default Notice, with any variation, in writing to
TRIUMF and each Member University;

TRIUMEF has not paid in full the Demand Amount stated in the Default Notice, with any
variation, or otherwise cured the Triggering Event(s) within the later to expire of (i) one
hundred and eighty (180) Business Days of the date the Default Notice was received by
TRIUMF and the Member Universities, where there has been no request for
reconsideration under Section 9(b); or (ii) one hundred and eighty (180) Business Days
following the date the confirmation by the CNSC of the issuance of the Default Notice,
with any variation, as required by Section 9(b), has been received by TRIUMF and the
Member Universities, where reconsideration has been requested by TRIUMF; and

the CNSC has not waived, in writing, any right to payment from TRIUMF on behalf of
the Member Universities or any of its rights against any of TRIUMF, the Member
Universities, or the Fund under this Agreement; or

TRIUMF (i) has dissolved, wound-up or otherwise ceased to maintain its corporate
existence; or (ii) has made an assignment or a proposal under the Bankruptcy and
Insolvency Act (Canada); or (iii) is the subject of an application for a bankruptcy order
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10.

11.

12.

under the Bankruptcy and Insolvency Act (Canada) which is unopposed by TRIUMF; or
(iv) has sought protection under the Companies’ Creditors Arrangement Act (Canada) or
other similar legislation (each of such events also being a “Triggering Event”). In any of
such events, TRIUMF shall not be entitled to reconsideration or an opportunity to be heard
hereunder.

The CNSC may make one or more demands for payment, from the Fund, addressed to the Escrow
Agent, with a copy or copies to TRIUMF and each Member University. Each such demand shall
be in the form attached hereto as Schedule “B”, signed by a duly authorized officer of the CNSC,
and shall:

(a) specify that conditions 9(a) through (d) or condition 9(e) have or has, as the case may be,
been satisfied;

(b) specify the CNSC’s estimate of the remaining cost required to be expended to cure each
Triggering Event;

(©) specify the amount of the Claim, which shall not exceed the amount set out in Section
10(b);

(d) specify the then current Total CNSC Requirement;
(e) specify the CNSC’s instructions regarding payment of the Claim; and
® attach a copy of the CNSC decision determining a Triggering Event.

The parties agree, as part of their contractual arrangements with the Escrow Agent, to irrevocably
direct the Escrow Agent to provide (without liability) a certificate estimating the fair market value
and adjusted cost base of the Fund as of the date of a CNSC Demand under Section 10 to each of
the parties hereto within ten (10) Business Days of receiving a written request for such certificate
from the CNSC.

The CNSC agrees that from time to time during the term of this Agreement it will provide the
other parties, and the Escrow Agent, with a certificate signed by an officer or employee of the
CNSC stating the names and titles of the persons authorized to execute a request for a statement
of value under Section 11 of this Agreement or a demand for payment under Section 10 of this
Agreement, in the form as set out in Schedule “C” hereto.

Disbursement to the CNSC from the Fund

13.

The parties agree as part of their contractual arrangements with the Escrow Agent, to direct the
Escrow Agent to pay from the Fund an amount equal to the lesser of:

(a) the Claim amount demanded by the CNSC; and

(b) the value of all cash available for distribution from the Fund after the disposition of non-
cash assets in accordance with the Escrow Agreement, if necessary as certified (without
liability) by the Escrow Agent.



14. The Escrow Agreement shall include terms that require Escrow Agent to pay the amount referred
to in Section 10 of this Agreement to the CNSC within thirty (30) days of receipt by the Escrow
Agent of a CNSC Demand in compliance with Section 10 of this Agreement. The obligation of
the Escrow Agent to pay under the Escrow Agreement shall be limited to the amount of the Fund.

15. The Escrow Agreement shall provide that any Fund Payment shall be made by the transfer of
Canadian funds from the Fund having a fair market value, as determined (without liability) by
the Escrow Agent, equal to the payment then due. The Escrow Agreement shall also provide that
any other payment out of the Fund shall be made by the transfer of Canadian funds from the
Fund.

CNSC use of the Fund, Demand Amounts

16. The CNSC agrees to cause all Fund Payments, Demand Amounts and payments from any
Member University directly in relation to any CNSC Contribution Gap to be used only to
implement the Decommissioning Plan and in a manner as the CNSC considers appropriate for
the purposes of the NSCA consistent with subsection 24(6) of the NSCA. Periodically during the
work undertaken to implement the Decommissioning Plan and, in any event, at least every six
(6) months, the CNSC shall provide to the other parties hereto a reasonably detailed statement
indicating the actual expenses incurred, work completed and projected future expenses.

17.  The CNSC agrees to cause all Fund Payments, Demand Amounts and payments from any
Member University directly in relation to any CNSC Contribution Gap which are not required to
be expended immediately in accordance with Section 16 to be held and invested in the manner of
a prudent investor until such time as the amounts in question (together with any net income earned
thereon) are required to be expended in accordance with Section 16 or all outstanding Triggering
Events have been cured.

Fund Contribution Gap

18. TRIUMF and each Member University acknowledge that at any given time there may exist a
difference between the Total CNSC Requirement and the aggregate fair market value of assets
deposited on account of the Fund (a “Fund Contribution Gap™).

Fund Contribution Gap Agreement

19. Any Fund Contribution Gap shall be dealt with in accordance with the amended and restated
agreement between the Member Universities and TRIUMF with respect thereto, as amended from
time to time (the “Fund Contribution Gap Agreement”).

TRIUMF Fund Withdrawal

20. TRIUMF shall be entitled to make a Claim and to demand payment from the Fund in two
circumstances:

(a) upon receipt by TRIUMF of a Decommissioning Licence; or

(b) with the written consent of the CNSC, if an emergent situation arises requiring the
fulfillment of some or all of the Decommissioning Obligations.



21.

22.

23.

24.

TRIUMF may make one or more Claims and demands for payment, from the Fund, addressed to
the Escrow Agent, with a copy to other parties hereto. Each such Claim and demand shall be in
the form attached hereto as Schedule “D”, signed by a duly authorized officer of TRIUMF.

If:

(a) the specified condition prompting the Claim and demand by TRIUMF for payment is that
set out in Section 20(a), the Fund shall be paid to TRIUMF in annual instalments based
upon the projected annual Decommissioning costs reflected in the Detailed
Decommissioning Plan in respect of which the Decommissioning License was issued (the
“Annual Payment Schedule’) with the first of such annual instalments to be paid within
thirty (30) days following receipt by the Escrow Agent of the demand from TRIUMF and
each other annual instalment to be paid in accordance with the Annual Payment Schedule
provided that the amount of any annual instalment to be paid pursuant to the Annual
Payment Schedule may be increased pursuant to joint written instructions issued by
TRIUMF and the Decommissioning project manager appointed pursuant to the
membership agreement required by TRIUMEF to be signed by TRIUMF and each Member
University, as amended (the “Membership Agreement”); or

(b) the specified condition prompting the Claim and demand by TRIUMF for payment is that
set out in Section 20(b), and if the requirements of Section 20 and Schedule “D” are met,
the Escrow Agent shall make payment to TRIUMF in the instalments and as otherwise
required by Schedule “D”, Section B.

TRIUMF agrees that any Fund Payments and payments from any Member University directly in
relation to any Fund Contribution Gap will be used solely for the purpose of carrying out one or
more of TRIUMEF’s Decommissioning Obligations as specified in the then -current
Decommissioning Plan and only in a commercially reasonable manner or, in the absence of such
a plan, any other plan that the CNSC may determine, acting reasonably, is appropriate and in
accordance with the technical and financial standards that are generally recognized at that time
for carrying out decommissioning work and only in a commercially reasonable manner.
Periodically during the work undertaken to fulfill TRIUMEF’s Decommissioning Obligations, and,
in any event, at least every six (6) months, TRIUMF shall provide to the Member Universities a
reasonably detailed statement indicating the expenses incurred, worked completed and projected
future expenses.

If:
(a) the NSCA is to be repealed and not replaced;
(b) the Licence is revoked and not replaced; or

() if the requirement to establish a decommissioning fund as contemplated by this
Agreement is removed,

then the parties shall immediately issue a joint, written demand to the Escrow Agent for full
payment of the Fund to TRIUMF to be dealt with in accordance with the terms and conditions of
the Membership Agreement, and this Agreement shall be thereafter terminated.



Residual Funds

25.

It is acknowledged that upon conclusion of the Decommissioning process and certification
thereof by the CNSC, any funds, including principal and interest then remaining in the Fund and
any payments made due to any CNSC Contribution Gap, not used for that purpose shall be
returned to TRIUMF, by payment in the form of Canadian funds, to be dealt with in accordance
with the terms and conditions of the Membership Agreement. Further, should the CNSC be called
upon to carry out or complete the Decommissioning process as set-out in Sections 8 to 17 above,
then upon its completion as certified by the CNSC, any funds, including principal and interest
then remaining in the Fund, any payments made due to any CNSC Contribution Gap, and any
interest paid pursuant to section 24(7) of the NSCA shall be returned to TRIUMF, by payment in
the form of Canadian funds, to be dealt with in accordance with the terms and conditions of the
Membership Agreement.

Valuation

26.

The parties agree that they will accept as the fair market value of the Fund at any time, the
aggregate fair market value of the assets of the Fund at that time, as determined by the Escrow
Agent (without liability).

Records

27.

28.

On or before June 30 of each year, TRIUMF shall provide the CNSC a certificate (without
liability) as to the fair market value of the Fund as determined by the Escrow Agent as of ninety
(90) days prior to that date. The said certificate is for accounting purposes only and shall not limit
or restrict the right of the CNSC to the payments to which it is entitled in accordance with the
terms of this Agreement.

TRIUMF agrees that from time to time during the term of this Agreement it will provide the other
parties, and the Escrow Agent, with a certificate signed by an officer or employee of TRIUMF
stating the names and titles of the persons authorized to execute a request for a statement of value
under Section 27 or this Agreement or a demand for payment under Section 20 of this Agreement,
in the form as set out in Schedule “E” hereto.

General

29.

30.

31.

This Agreement shall be governed by and construed in accordance with the laws in force in the
Province of British Columbia and the federal laws of Canada applicable therein.

This Agreement constitutes the entire agreement between the parties in connection with the
subject matter contained herein.

If TRIUMEF’s council of representatives of the Member Universities (“Members’ Council”)
approves an amendment to this Agreement by a resolution passed by a majority of not less than
four-fifths (4/5) of the Member Universities that includes the University of British Columbia (an
“Extraordinary Resolution”), TRIUMF and each Member University shall execute and deliver
an amended version of this Agreement as of the effective date of such Extraordinary Resolution
or on such date as the Members’ Council may determine. For greater certainty, any amendment
to this Agreement will not be effective unless and until executed and delivered by the CNSC.
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The parties agree to promptly do, make, execute, deliver or cause to be done, made, executed or
delivered, all such further acts, documents and things another party may reasonably require from
time to time for the purpose of giving effect to this Agreement.

Any notice or demand to be given to any party to this Agreement shall be in writing and shall be
either: (i) personally delivered; (i1) sent by first class mail, postage prepaid; (iii) sent by facsimile
or (iv) sent by e-mail to the party or parties at the following at the following respective addresses
(or as set out in the applicable joinder agreement):

(a) if to The Governors of the University of Alberta:

The Governors of the University of Alberta
2-51 South Academic Bldg.

Edmonton, AB T6G 2G7

Attention: Walter Dixon

Telephone: 780-492-6378

Email: wdixon@ualberta.ca

(b) if to The University of British Columbia:

The University of British Columbia

Finance Leadership Office

1958 Main Mall, 6th Floor, Walter C. Koerner Library
Vancouver BC V6T 172

Attention: Vice-President, Finance & Operations
Telephone: 604 822 2823

Email: vp.finops@ubc.ca

The University of British Columbia
Old Admin Building

6328 Memorial Road

Vancouver BC V6T 172

Attention: University Counsel
Telephone: 604 822 1897

Fax: 604 822 8731

Email: university.counsel@ubc.ca

() if to The Governors of the University of Calgary:

The Governors of the University of Calgary

2500 University Drive NW

Calgary, AB T2N 1N4

Attention: Vice-President (Research)

Telephone: (403) 220-5460

Email: vpr@ucalgary.ca and legaladm@ucalgary.ca

11
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(d) if to Carleton University:

Carleton University

Room 607, Robertson Hall

1125 Colonel By Drive

Ottawa, ON KI1S 5B6

Attention: Steve Levitt, General Counsel
Telephone: (613) 520-2600 Ext. 4479
Email: steven.levitt@carleton.ca

Carleton University

503H Tory Building

1125 Colonel By Drive

Ottawa, ON K1S 5B6

Attention: Rafik Goubran, Vice-President (Research and International) & Chancellor’s
Professor

Telephone: (613) 520-7838

Email: rafik.goubran@carleton.ca

(e) if to the University of Guelph:

University of Guelph

50 Stone Road East

Guelph, ON N1G 2W1

Attention: Malcolm Campbell, PhD, Vice-President (Research)
Telephone: 519-824-4120 x 53081

Email: vpres@uoguelph.ca

® if to the University of Manitoba:

University of Manitoba

Office of the Vice President (Research and International)

Room 202, Administration Building

66 Chancellors Circle

Winnipeg, MB R3T 2N2

Attention: Digvir Jayas, Vice President (Research and International)
Telephone: 204-474-6915

Fax: 204-261-1318

Email: vpri@umanitoba.ca

(2) if to the Université de Montréal:

For notices sent by courier services:

Université de Montréal
Vice-rectorat a la recherche, a la découverte, a la création et a I’innovation
Pavillon Roger-Gaudry
2900 Edouard-Montpetit, bureau H-635
Montréal (QC) H3T 1J4
Attention: Marie-Josée Hébert
12
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(h)

(@)

G

Téléphone: 514-343-7270
Fax: no fax
Email: marie-josee.hebert@umontreal.ca

For notices sent by mail:

Université de Montréal

Pavillon Roger-Gaudry

Vice-rectorat a la recherche, a la découverte, a la création et a I’innovation
C.P. 6128, succursale Centre-ville

Montréal (QC) H3C 3J7

Attention: Marie-Josée Hébert

Téléphone: 514-343-7270

Fax: no fax

Email: marie-josee.hebert@umontreal.ca

if to Queen’s University at Kingston:

Queen’s University at Kingston
Office of Vice-Principal (Research)
74 University Avenue

Richardson Hall, Room 251
Kingston, ON K7L 3N6

Attention: Associate VP (Research)
Telephone: 613-533-6933

Email: research@queensu.ca

If to the University of Regina:

University of Regina

3737 Wascana Parkway

Regina, SK S4S 0A2

Attention: Chris Yost, Associate Vice-President Research
Telephone: 306-585-5223

Fax: 306-585-5255

Email: avp.research@uregina.ca

if to Simon Fraser University:

Simon Fraser University

Vice President Research and International
8888 University Drive

Burnaby, BC V5A 1S6

Attention: VPRI

Telephone: 778-782-5080

Email: vpriea@sfu.ca
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(k)

)

(m)

if to The Governing Council of the University of Toronto:

The Governing Council of the University of Toronto

Rm 106, Simcoe Hall

27 King’s College Circle

Toronto, ON M5S 1A1

Attention: Sheree Drummond, Secretary to the Governing Council
Telephone: 416-978-6576

Fax: 416-978-8182

Email: sheree.drummond@utoronto.ca

The Governing Council of the University of Toronto

Simcoe Hall, Room 109

27 King’s College Circle

Toronto, Ontario M5S 1A1

Attention: Leah Cowen, Vice-President Research and Innovation, and Strategic
Initiatives

Telephone: 416-978-4085

Email: leah.cowen@utoronto.ca

if to the University of Victoria:

University of Victoria

Vice President Research and Innovation

Suite A-110

Michael Williams Building

3800 Finnerty Road

Victoria, BC V8P 5C2

Attention: Vice-President Research and Innovation
Telephone: 250-721-7973

Fax: 250-472-5477

Email: vpr@uvic.ca

if to York University:

York University

4700 Keele Street

Kaneff Tower, 946

Toronto, ON M3J 1P3

Attention: Vice-President, Finance & Administration
Telephone: 416-736-2100 ex 33655

Email: cmcaulay@yorku.ca

with a copy to:

York University

4700 Keele Street
Kaneff Tower, 1050
Toronto, ON M3J 1P3
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Attention: University Secretary
Telephone: 416-736-2100 x 33905
Email: pascalr@yorku.ca

(n) if to McMaster University:

McMaster University

Gilmour Hall 208

1280 Main Street West

Hamilton, ON L8S 4L8

Attention: Dr. Karen Mossman, Vice-President, Research
Telephone: (905) 525-9140, Ext. 27270

Fax: (905) 521-2100

Email: vprsrch@mcmaster.ca

(o) if to TRIUMF:

TRIUMF

4004 Wesbrook Mall
Vancouver, B.C.

V6T 2A3

Attention: Executive Director
Telephone: 604-222-1047
Email: nigel.smith@triumf.ca

(p) if to the CNSC:

Canadian Nuclear Safety Commission

280 Slater Street

P.O. Box 1046, Station B

Ottawa, Ontario

KI1P 5S9

Attention: TRIUMF Project Officer, Directorate of Nuclear Substance Regulation
Telephone: 1-888-229-2672

Facsimile: 613-995-5086

Email: acfd-dica@cnsc-ccsn.ge.ca

Any party may from time to time change its address by written notice to the other parties given
in accordance with the provisions of this Section 33.

Any notice given by personal delivery shall be deemed to have been received on the date of
delivery. Any notice given by first class mail shall be deemed to have been received on the fourth
(4th) Business Day following the date of mailing. Any notice given by facsimile or e-mail shall
be deemed to have been received on the first (1st) Business Day following the date of
transmission.

Notwithstanding the foregoing provisions of this section 33, in the event of mail strike,
slowdown, or other labour dispute which might reasonably be assumed to affect the delivery of
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34.

35.

36.

37.

38.

39.

40.

any notice, such notice shall not be mailed but must be personally delivered or given by facsimile
or e-mail and shall be effective when actually delivered or received.

This Agreement may not be assigned by any party without the prior written consent of the other
parties, same not to be unreasonably withheld. Subject to the restrictions on transfer, this
Agreement shall enure to the benefit of, and be binding on, the parties and their respective
successors and permitted assigns.

The benefit of any provision of this Agreement may be waived in whole or in part by the party
for whose benefit the provision operates and any party may waive any or all of its rights in the
event of a breach of any provision of this Agreement by the other parties. A waiver is binding on
the waiving party only if it is in writing and may be absolute or may be limited in any way as to
duration or scope. The failure by one party to insist in one or more instances on the performance
by the other party of any term or condition of this Agreement shall not be construed as a waiver
by the party of any subsequent breach by the other party of its obligation under this Agreement.

It is intended that all provisions of this Agreement shall be fully binding and effective between
the parties, but in the event that any particular provision or provisions or a part of one is found to
be void, voidable or unenforceable for any reason whatever, then the particular provision or
provisions or part of the provision shall be deemed severed from the remainder of this Agreement.

This Agreement may be executed in counterparts each of which shall be deemed an original, and
all of which together shall constitute one and the same instrument.

TRIUMF and the Member Universities covenant and agree that no prospective Member
University may be admitted to the membership of TRIUMF without having executed a joinder
agreement in the form of Schedule “F” hereto. The parties agree that each signatory of a joinder
agreement in the form of Schedule “F” hereto shall thereupon become a party to this Agreement
as if it was an original party hereto.

Any Member University may withdraw from this Agreement and cease to be a party to this
Agreement upon at least one (1) years prior written notice of such withdrawal to the other parties
hereto, provided that, such notice shall not be effective unless the party proposing to withdraw
from this Agreement also withdraws from TRIUMF effective as at the same time, complies with
all of its obligations with respect to its withdrawal from TRIUMF, as contemplated by the
Membership Agreement and provided further that it is not in default of any of its obligations
under this Agreement as at the effective date of such withdrawal.

Pursuant to the periodic reviews of the Fund as contemplated in Section 5 of this Agreement,
TRIUMEF shall retain the right to make the necessary modifications to the assets comprising the
Fund that are on deposit with the Escrow Agent subject always to the terms of the Escrow
Agreement. In the intervening periods between the periodic reviews of the Fund as contemplated
in Section 5 of this Agreement, economic and financial market conditions may require timely
modifications to the assets comprising the Fund that are on deposit with the Escrow Agent to help
preserve the integrity of the Fund. TRIUMF shall retain the right to make such modifications
during the intervening period to the assets of the Fund subject always to the terms of the Escrow
Agreement and subject to the approval of the CNSC which shall not be unreasonably withheld.
The CNSC shall respond to such requests from TRIUMF within ten (10) Business Days.

[Signature page follows]
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DocuSign Envelope ID: 13CBE60D-4427-4FD8-9348-2332F7FE774A

IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

DocuSigned by:

T Qikwiga

Per:
pO.‘JHOL} O7oU7T4DB "

Name: Todd Gilchrist
Title:  Vice-President (University Services and
Finance)

THE UNIVERSITY OF BRITISH

COLUMBIA

Per: Per:

Name: Dr. Gail Murphy Name:

Title: Vice-President Research and Innovation Title:

CARLETON UNIVERSITY

Per: Per:

Name: Lorraine Dyke Name:

Title: Vice-President Finance and Title:
Administration

SIMON FRASER UNIVERSITY

Per:

Name: Dr. Dugan O'Neil

Title:  Vice  President, Research  and
International

UNIVERSITY OF VICTORIA

Per:

Name: Rachael Scarth

Title:  Associate  Vice-President Research
Operations

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic
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Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH
COLUMBIA

DocuSigned by:

Per: éou( MWF(U?

B4dbﬁ}—(.,AA(J’I44/A...

Name: Dr. Gail Murphy
Title:  Vice-President Research and Innovation

CARLETON UNIVERSITY

Per:

Name: Michel Piché

Title: Vice-President Finance and
Administration

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:
Title:

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

17

Per:

Name:

Title:

Per:

Name:

Title:

Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH
COLUMBIA

Per:
Name: Dr. Gail Murphy
Title:  Vice-President Research and Innovation

CARLETON UNIVERSITY

Per:

Name: Michel Piché

Title: Vice-President Finance and
Administration

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:
Title:

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

17

Per:

Name:

Title:

Per:

Name:

Title:

DocuSigned by:

Mart: (roshic

oF33E46AE36742F ..

Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA

Per: Per:

Name: Dr. Gail Murphy Name:

Title:  Vice-President Research and Innovation Title:

CARLETON UNIVERSITY

Per: HRow s ) Y‘L“ff Per:

Name: Lorraufﬁgtﬁs;ﬁué Name:

Title: Vice-President Finance and Title:
Administration

SIMON FRASER UNIVERSITY

Per:

Name: Dr. Dugan O'Neil

Title:  Vice  President, Research  and
International

UNIVERSITY OF VICTORIA

Per:

Name: Rachael Scarth

Title:  Associate  Vice-President Research
Operations

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

17

Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH
COLUMBIA

Per:
Name: Dr. Gail Murphy
Title:  Vice-President Research and Innovation

CARLETON UNIVERSITY

Per:

Name: Michel Piché

Title: Vice-President Finance and
Administration

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:
Title:

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

17

Per:

Name:

Title:

Per:

Name:

Title:

Mark Crosbie

Associate University Counsel

DocuSigned by:

Kafile Coubran

F1 2AEQ05C4AQ. ..
Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH
COLUMBIA

Per:
Name: Dr. Gail Murphy
Title:  Vice-President Research and Innovation

CARLETON UNIVERSITY

Per:

Name: Michel Piché

Title: Vice-President Finance and
Administration

SIMON FRASER UNIVERSITY

DocuSigned by:

Per: ﬁ)w B'ml
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:
Title:

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

17

Per:

Name:

Title:

Per:

Name:

Title:

Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH

COLUMBIA

Per: Per:

Name: Dr. Gail Murphy Name:

Title:  Vice-President Research and Innovation Title:

CARLETON UNIVERSITY

Per: Per:

Name: Lorraine Dyke Name:

Title: Vice-President Finance and Title:
Administration

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per: Kachatl Scartle

42E3£2050545497

Name: Rachael Scarth
Title: Associate  Vice-President Research
Operations

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per:

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic

17

Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and




DocuSign Envelope ID: 95F8D7DC-766B-4762-84A3-3ESA7E94D7D6

IN WITNESS WHEREOF the parties hereto have executed and delivered this Agreement as of the

Effective Date.

THE GOVERNORS OF THE UNIVERSITY
OF ALBERTA

Per:
Name:
Title:

THE UNIVERSITY OF BRITISH
COLUMBIA

Per:
Name: Dr. Gail Murphy
Title:  Vice-President Research and Innovation

CARLETON UNIVERSITY

Per:

Name: Michel Piché

Title: Vice-President Finance and
Administration

SIMON FRASER UNIVERSITY

Per:
Name: Dr. Dugan O'Neil
Title:  Vice  President, Research  and

International
UNIVERSITY OF VICTORIA
Per:

Name:
Title:

THE GOVERNING COUNCIL OF THE

UNIVERSITY OF TORONTO

Per: (rale (owen

Name: Leah Cowen

Title: Vice-President Research and

Innovation, and Strategic
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Per:

Name:

Title:

Per:

Name:

Title:

Mark Crosbie

Associate University Counsel

Rafik Goubran

Vice-President (Research
International)

and
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THE GOVERNORS OF THE UNIVERSITY
OF CALGARY DocuSigned by:

Per: 44 Y

:::::::::::::::::

Name: Dr. William A. Ghali
Title:  Vice-President (Research)

UNIVERSITY OF GUELPH

Per: Per:

Name: Malcolm Campbell Name: Genevieve Gauthier-Chalifour
Title:  Vice President (Research) Title:  University Secretary

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Teri Shearer

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name: Dr. William A. Ghali
Title:  Vice-President (Research)

UNIVERSITY OF GUELPH

Per: Aoaleolo Camploell Per:

Name: Malcolm Campbell Name: Genevieve Gauthier-Chalifour
Title:  Vice President (Research) Title:  University Secretary

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Teri Shearer

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: 4EFD3AC4-5F1D-4DE5-A198-1573BC172C91

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name: Dr. William A. Ghali
Title:  Vice-President (Research)

UNIVERSITY OF GUELPH bocuSigned by:

Per: Per: Genewieue Gautlion-CLalif

Name: Malcolm Campbell Name: Genevieve Gauthier-Chalifour

Title:  Vice President (Research) Title:  University Secretary

UNIVERSITY OF MANITOBA

Per:

Name: Naomi Andrew

Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Teri Shearer

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: E6659DB8-F1AA-4FA3-B404-7B1598E9C13B

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

DocuSigned by:

Per: ) g
CC464...

Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:
Name: Dr. Karen Mossman Name:
Title: Vice President Research Title:

UNIVERSITE DE MONTREAL

Per: Per:
Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name:
Title: Vice-Rector, Research, Discovery, Creation and Innovation Title:

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:
Name: Dr. Nancy Ross Name:
Title: ~ Vice Principal Research Title:

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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Saher Fazilat

Vice President (Operations and
Finance)

Alexandre Chabot

Secretary General

Dr. Mark Green

Provost and Vice-Principal
(Academic)
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DocuSign Envelope ID: 704E6285-FE61-40AB-AF6F-DDD1BDE4F040

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: {’\'N/U/L Massman Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Mark Green

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: DD389098-B536-46CB-8CF5-D8BD731F46F5

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY bocuSigned by:

Per: Per: &Q{S:S)

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Mark Green

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: 10F06832-F60C-4BEB-8299-01E3FEAE139D

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: rMMb/jOSéb Rélflu’f Per:

Name: Marie-Joséé T€bBett, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Tiﬂe: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Mark Green

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: 8AC349E3-C26C-4EC6-9798-392C7E3C0958

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:

Name:

Title:

UNIVERSITY OF GUELPH

Per:

Name:

Title:

UNIVERSITY OF MANITOBA

Per:

Name: Naomi Andrew

Title:  Vice-President (Administration)
MCMASTER UNIVERSITY

Per:

Name: Dr. Karen Mossman

Title:  Vice President Research

UNIVERSITE DE MONTREAL

Per:
Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS
Title: Vice-Rector, Research, Discovery, Creation and Innovation

QUEEN’S UNIVERSITY AT KINGSTON

Per:
Name: Dr. Nancy Ross
Title:  Vice Principal Research

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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Per:

Name:

Title:

Per:

Name:

Title:

Per:

Name:

Title:

Per:

Name:

Title:

Saher Fazilat

Vice President
Finance)

(Operations

and

DocuSigned by:

/@w Uﬂ;

Secrstareptngs  togepie

ABE

Alexandre Chabo

Secretary General

Dr. Mark Green

Provost and
(Academic)

Vice-Principal




DocuSign Envelope ID: 26E5474C-4EQE-4A30-A53E-E7TAEC19CDAB7

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Tiﬂe: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: (ng&éé Per:

Name: Dr. Nancy Ross Name: Dr. Mark Green

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: 0B2C9BA7-9E91-4B89-99DE-ED17C81F4E42

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Tiﬂe: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

DocuSigned by:

Dr. Tun S

Per: Per: e
Name: Dr. Nancy Ross Name: Dr. Teri Shearer
Title: ~ Vice Principal Research Title:  Provost and Vice-Principal

(Academic)

THE UNIVERSITY OF REGINA

Per:
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: 5E032FF8-1E5E-49E7-89B9-71F1EOB1736E

THE GOVERNORS OF THE UNIVERSITY
OF CALGARY

Per:
Name:
Title:

UNIVERSITY OF GUELPH

Per: Per:

Name: Name:

Title: Title:

UNIVERSITY OF MANITOBA

Per:
Name: Naomi Andrew
Title:  Vice-President (Administration)

MCMASTER UNIVERSITY

Per: Per:

Name: Dr. Karen Mossman Name: Saher Fazilat

Title:  Vice President Research Title:  Vice President (Operations and
Finance)

UNIVERSITE DE MONTREAL

Per: Per:

Name: Marie-Josée Hébert, M.D., FRCPC, FCAHS Name: Alexandre Chabot

Title: Vice-Rector, Research, Discovery, Creation and Innovation Title: S ecretary General

QUEEN’S UNIVERSITY AT KINGSTON

Per: Per:

Name: Dr. Nancy Ross Name: Dr. Mark Green

Title: ~ Vice Principal Research Title:  Provost and Vice-Principal
(Academic)

THE UNIVERSITY OF REGINA

DocuSigned by:

Per: Dr. JfF ksl
Name: Dr. Jeff Keshen
Title: President and Vice-Chancellor
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DocuSign Envelope ID: F1303D57-F068-4C83-80E7-BD03F525F 176

YORK UNIVERSITY
Per: Per:
Name: Amir Asif Name: Carol McAulay
Title: Vice-President Research & Innovation Title: VP Finance & Administration
TRIUMF INC.
DocuSigned by:
Per: ﬂlM)MS U\Aimgsfowv

DE56B37CBC32423...

Name: Angus Livingstone
Title: Chair of Board of Governors

CANADIAN NUCLEAR SAFETY
COMMISSION

Per:
Name:
Title:
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DocuSign Envelope ID: 718A7EE2-6B00-411B-A793-1509474095B7

YORK UNIVERSITY

Per: Per:

Name: Amir Asif Name: Carol McAulay

Title: Vice-President Research & Innovation Title: VP Finance & Administration
TRIUMF INC.

Per:

Name: Angus Livingstone
Title: Chair of Board of Governors

CANADIAN NUCLEAR SAFETY
COMMISSION

oCu:

Per: CZ M

Name:
Title:
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DocuSign Envelope ID: DEF20C2A-398E-45E0-B142-B18D722E24AB

YORK UNIVERSITY

DocuSigned by:
A
Per: Per: E{ EEEEE %
Name: Amir Asif Name: Carol McAulay
Title: Vice-President Research & Innovation Title: VP Finance & Administration
TRIUMF INC.
Per:

Name: Angus Livingstone
Title: Chair of Board of Governors

CANADIAN NUCLEAR SAFETY
COMMISSION

Per:
Name:
Title:

19



DocuSign Envelope ID: 2C34C007-89BD-47D0-A73D-D9022312FC56

YORK UNIVERSITY

Per: r“ b Per:

Name: Amir Asif Name: Carol McAulay

Title: Vice-President Research & Innovation Title: VP Finance & Administration
TRIUMF INC.

Per:

Name: Angus Livingstone
Title: Chair of Board of Governors

CANADIAN NUCLEAR SAFETY
COMMISSION

Per:
Name:
Title:
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Schedule “A”

Deposits and Projected Earnings Schedule

Initial and Supplementary Deposits: $9,600,000
Fund Balance: As at March 31, 2018 $11,176,375
Projected Fund Balance: As at March 31, 2023 $14,787,957
Return Assumption: 5.76%

Review Dates of Schedule A:

Fund Agreement Review

The TRIUMF Facility Decommissioning Fund At least ninety (90) days in advance of
March 31, 2027 and every five (5) years thereafter.

Permitted Investments:
All amounts required for Decommissioning shall be invested in cash or near cash investments and

investment funds, as defined in the CNSC’s regulatory documents, REGDOC-3.3.1, Financial
guarantees for decommissioning of nuclear facilities and termination of licensed activities.
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Schedule “B”

CNSC Demand for Payment of Claim

TO: Escrow Agent

WITH A COPY TO: TRIUMF

AND TO: Each Member University
DATE:

Pursuant to the Amended and Restated CNSC Financial Security Access Agreement dated July 1, 2022
between the Canadian Nuclear Safety Commission (the “CNSC”), TRIUMF and the Member
Universities, as amended, (the “Access Agreement’), the CNSC hereby makes this Demand for Payment
of a Claim (this “Demand”) and confirms that:

(a)

(b)

(©)
(d)
(e)

®

the following Triggering Event(s) has occurred and has not been cured as of the date of
this Demand: ;

the CNSC’s estimate of the remaining cost required to be expended to cure each
Triggering Event is $ ;

the amount of the Claim is $ ;

the Total CNSC Requirement as of the date of this Demand is $ ;

the CNSC has complied with the requirements of the Access Agreement and has not
waived any right to payment; and

the CNSC has attached a copy of the CNSC decision determining a Triggering Event.

The CNSC is hereby entitled to payment from the Fund of an amount equal to the lesser of

(a)
(b)

the Claim amount; and

the value of all cash available for distribution from the Fund after the disposition of non-
cash assets in accordance with the Escrow Agreement as certified (without liability) by
the Escrow Agent,

within thirty (30) days following the date of this Demand.

The CNSC hereby irrevocably authorizes and directs the Escrow Agent to pay this amount by cheque
payable to the Receiver General for Canada, care of its authorized agent:

Capitalized terms used but not defined in this Demand have the meanings given to them in the Access

Agreement.

21



CANADIAN NUCLEAR SAFETY COMMISSION

By:

22



Schedule “C”

CNSC Authorized Signatories

TO: Escrow Agent

WITH A COPY TO: TRIUMF

AND TO: Each Member University

RE: [CNSC Demand / CNSC Request for Statement]

I, m, the m of the Canadian Nuclear Safety Commission (the “CNSC”), hereby certify on behalf of the
CNSC that the persons whose names appear below are officers or employees of the CNSC who are
authorized to execute a CNSC Demand or request statements from the Escrow Agent.

Name Position Signature
] |
] [ |
| |

Dated this m day of m, 20mm

CANADIAN NUCLEAR SAFETY
COMMISSION

By:
Name:
Title:

23



Schedule “D”

TRIUMF Demand for Payment of Claim

TO: Escrow Agent

WITH A COPY TO: CNSC

AND TO: Each Member University
DATE:

Pursuant to the Amended and Restated CNSC Financial Security Access Agreement dated July 1, 2022
between the Canadian Nuclear Safety Commission (the “CNSC”), TRIUMF and the Member
Universities, as amended, (the “Access Agreement”), TRIUMF hereby makes this Demand for Payment
of a Claim (this “Demand”) and confirms that:

A. The condition set out in Section 20(a) has been met, attached hereto is a copy of the
Decommissioning Licence, and TRIUMF is hereby entitled to payment of the Fund in
annual instalments based upon the Annual Payment Schedule, a copy of which is attached,
with the first of such annual instalments to be paid within thirty (30) days of the date of
this Demand and the remaining annual instalments to be paid in accordance with the
Annual Payment Schedule provided that the amount of any annual instalment to be paid
pursuant to the Annual Payment Schedule may be increased pursuant to written
instructions issued jointly by TRIUMF and the Decommissioning project manager
appointed pursuant to the Membership Agreement; or

B. The condition set out in Section 20(b) has been met and attached hereto is a copy of the
CNSC'’s consent;

(1) the amount of the Claim is $

(i1) TRIUMF has complied with the requirements of the Access Agreement; and

(111)  TRIUMF is hereby entitled to payment from the Fund of an amount equal to the
lesser of

(a) the Claim amount; and

(b) the value of all cash available from the Fund after disposition of non-cash
assets in accordance with the Escrow Agreement as certified (without
liability) by the Escrow Agent.

TRIUMF hereby irrevocably authorizes and directs the Escrow Agent to pay such amount by cheque
payable to in the instalments contemplated by the payment schedule attached
hereto with the first of such instalments to be paid within thirty (30) days following the date of this
Demand and the remaining instalments in accordance with the attached payment schedule, provided that
the amount of any instalment to be paid pursuant to the attached payment schedule may be increased
pursuant to written instructions issued jointly by TRIUMF and the Decommissioning project manager

24



appointed pursuant to the Membership Agreement and otherwise in accordance with the Escrow
Agreement.

Capitalized terms used but not defined in this Demand have the meanings given to them in the Access
Agreement.

TRIUMF INC.

By:

25



Schedule “E”

TRIUMF Authorized Signatories

TO: Escrow Agent

WITH A COPY TO: Canadian Nuclear Safety Commission

AND TO: Each Member University

RE: [Licensee Demand / Licensee Request for Statement]

L the m of TRIUMF INC. ( “TRIUMEF”), hereby certify on behalf of TRIUMF that the persons
whose names appear below are officers or employees of TRIUMF who are authorized to execute a
TRIUMF Demand or request statements from the Escrow Agent.

Name Position Signature
] |
] [ |
| |

Dated this m day of 20mm
TRIUMF INC.
By:

Name:
Title:
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Schedule “F”
Joinder Agreement
To:  Each of'the parties to the Amended and Restated CNSC Financial Security and Access Agreement

Reference is made to the Amended and Restated CNSC Financial Security and Access Agreement dated
as of July 1, 2022 between the Canadian Nuclear Safety Commission, TRIUMF INC. and the Member
Universities.

In consideration of the undersigned becoming a member of TRIUMF and for other good and valuable
consideration, the receipt and sufficiency of which are hereby acknowledged, the undersigned agrees
that, as of the date written below, the undersigned shall become a party to the Amended and Restated
CNSC Financial Security and Access Agreement, as a Member University, and shall be bound by all of
the terms and provisions of the Amended and Restated CNSC Financial Security and Access Agreement
as though it was an original party thereto.

For the purposes of Section 33 of the Amended and Restated CNSC Financial Security and Access
Agreement, the address for the undersigned is as follows:

Attention:
Telephone:
Facsimile:

DATED the day of ,20mm.

Print name of additional party

Per: c/s
Authorized Signing Officer
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TRIUMF

PRELIMINARY DECOMMISSIONING FUND 1.0612
MAINTENANCE COSTS
escalation indexes: 1.104
2003 dollars

SECURITY 60,000
INSURANCE 20,000
MAINTENANCE 6,000
INFRASTRUCTURE LEVY 25,000
UTILITIES 10,000
ADMINISTRATION 30,000

151,000
CONTINGENCY 45,300

196,300
Phase1-2 years 25 years
Phase 2-3 years 20 years
Licensing Fees in 2025 $

5 K$/year this may not get used every year, but mo
Care & Maintenance (Phase1-
2) 125 for the 25 years

Care & Maintenance (Phase2-
3) 100 and an additional 20 to 45 years

NOTE - Licensing fees are currently waived owing to TRIUMF's educational institution affiliation



in 2025 $

rre may be required

$6,712

268.47

260.47

$5,209 K

5.86 per year

5.86 per year

in 2022 $

$6,333.14 K$
N.b. Contingency included in total spr

in 2025 $



in 2022 $

1.304
2017 dollars

78,230
26,077
7,823
32,596
13,038
39,115
196,879
59,064

255,943

in 2017 $
Ratio of floor space

Scaling for ARIEL &
E-Hall 0-25 years

78,230
28,684
24,000
32,596
21,513
39,115

224,139

$4,915.76
eadsheet, therefore do not include here.

224,139

Phase 1-2 costs
$5,728.47
N.b. Contingency inclt



in2017 $

K$ $4,446.23 K$
ided in total spreadsheet, therefore do not include here.



TRIUMF Preliminary Decommission

Planning Envelope - Detail Pla

Option B - Demolition & Disposal of Existing Facilities (Greenfield

in 2025 $

Estimates

Project Manager/Engineer Radiological Health/Physics Controls
Work Description
Labour Labour |
No. Unit No. Unit
Shifts Cost ($) Shifts Cost ($)
AREA 1.0
Detail Plan Development
Overall Decommissioning Startegy
Description of Detail Plan for each phase and end-state objectives 20 $ 2,030 20 $ 2,030
Description of monitoring between each phases 5 $ 2,030
Development of programs and procedures for;
Management system & Project Mngmt structure 10 $ 2,030
Work planning and hazard assessment 10 $ 2,030 10 $ 2,030
Emergency response & fire safety 10 $ 2,030
Site security 5 $ 2,030
Environmental emissions and effluent monitoring 20 $ 2,030
Radiation protection and conventional safety 10 $ 2,030 10 $ 2,030
Radiological assessment procedures 20 $ 2,030
Waste management 5 $ 2,030 20 $ 2,030
Contractor management & training 5 $ 2,030
Preparation of Drawings, Operational history and Facility radiation surveys
Development & Review of post-operational radiation surveys 5 $ 2,030
Development & Review of release of material and equipment surveys 5 $ 2,030
Development & Review of hazardous waste handling, disposal procedure 5 $ 2,030
Enevloppe specific packages
Develop envelope work packages 60 $ 2,030
Develop envelope schedules 40 $ 2,030
Develop envelope waste disposal plan 10 $ 2,030 30 $ 2,030
Detail Plan Document Preparation & Review 40 $ 2,030 50 $ 2,030
Preparation of Licence Subsmission and Regulatory Responses 15 $ 2,030 20 $ 2,030
Preparation of Safety Analysis and Environmental Assessment Report 20 $ 2,030 40 $ 2,030
Submission for Enviromental Protection Review 5 $ 2,030 10 $ 2,030
Extra Detail Plan Contingency 47 $ 2,030
Total Detail Plan
Regulatory Review and Licensing
Environmental Protection Review
Licence to Decommission Review




CNSC Licensing Assessment & Decision

Extra Regulatory Contingency

Total Regulatory

Total Detail Plan Development & Approval




ing Plan

Rev. No.

Date: Date: Rev. No.
n Jan. 2003 Feb. 2013
Site) @ Shutdown + 0 Years Cost | o s May. 2017
Jun. 2004
Nov. 2006
Designer/Surveyor/

Technical Support

Regulatory & Licensing

Sub-Total Costs

Labour

Labour

Sum Total(s) Costs ($)

No. Unit No. Unit Labour
Shifts Cost ($) Shifts Cost ($) 3)

81,192 81,192
10,149 10,149
20,298 20,298
40,596 40,596
20,298 20,298
10,149 10,149
40,596 40,596
40,596 40,596
40,596 40,596
50,745 50,745
10,149 10,149
20 $ 1,353 27,064 27,064
20 $ 1,353 37,213 37,213
20 $ 1,353 37,213 37,213
20 $ 1,353 37,213 37,213
10 1,353 135,321 135,321
10 1,353 94,724 94,724
10 1,353 94,724 94,724
182,683 182,683
71,043 71,043
121,789 121,789
30,447 30,447
95,401 95,401
1,330,203
20 $ 2,368 47,362 47,362
25 $ 2,368 59,203 59,203




50 2,368 118,406 118,406
60 2,368 142,087 142,087
367,057

1,697,260




in 2022 $

Project Manager/Engineer Radiomgi?;::;l:h/l)hyﬁcs
Work Description
Labour Labour
No. Unit No. Unit
Shifts Cost ($) Shifts Cost ($)
AREA 1.0
Detail Plan Development
Overall Decommissioning Startegy
Description of Detail Plan for each phase and end-state objectives 20 1822 20 1822
Description of monitoring between each phases 5 1822
Development of programs and procedures for;
Management system & Project Mngmt structure 10 1822
Work planning and hazard assessment 10 1822 10 1822
Emergency response & fire safety 10 1822
Site security 5 1822
Environmental emissions and effluent monitoring 20 1822
Radiation protection and conventional safety 10 1822 10 1822
Radiological assessment procedures 20 1822
Waste management 5 1822 20 1822
Contractor management & training 5 1822
Preparation of Drawings, Operational history and Facility radiation surveys
Development & Review of post-operational radiation surveys 5 1822
Development & Review of release of material and equipment surveys 5 1822
Development & Review of hazardous waste handling, disposal procedure 5 1822
Enevloppe specific packages
Develop envelope work packages 60 1822
Develop envelope schedules 40 1822
Develop envelope waste disposal plan 10 1822 30 1822
Detail Plan Document Preparation & Review 40 13822 50 1822
Preparation of Licence Subsmission and Regulatory Responses 15 1822 20 1822
Preparation of Safety Analysis and Envir tal A t Report 20 1822 40 1822
Submission for Enviromental Protection Review 5 1822 10 1822
Extra Detail Plan Contingency 47 1822
Total Detail Plan
Regulatory Review and Licensing
Environmental Protection Review
Licence to Decommission Review




CNSC Licensing Assessment & Decision

Extra Regulatory Contingency

Total Regulatory

Total Detail Plan Development & Approval




Designer/Surveyor/
Technical Support

Regulatory & Licensing

Sub-Total Costs

Sum Total(s) Costs
$)
Labour Labour Labour
No. Unit No. Unit
Shifts Cost ($) Shifts Cost ($) ®
72,869 72,869
9,109 9,109
18,217 18,217
36,435 36,435
18,217 18,217
9,109 9,109
36,435 36,435
36,435 36,435
36,435 36,435
45,543 45,543
9,109 9,109
20 1214 24,290 24,290
20 1214 33,398 33,398
20 1214 33,398 33,398
20 1214 33,398 33,398
10 1214 121,449 121,449
10 1214 85,014 85,014
10 1214 85,014 85,014
163,956 163,956
63,761 63,761
109,304 109,304
27,326 27,326
85,621 85,621
1,193,843
20 2125 42,507 42,507
25 2125 53,134 53,134




50 2125 106,268 106,268
60 2125 127,521 127,521
329,430

1,523,273




2% inflation rate

OPTION B (Greenfield Site)
Revised Cost ( x1000) in 2025 Dollar:

Envelopes | - V (per AMA report + option A cost

Time Frame
i \Y
| (Office) Il (ISAC) I (BWXT) (Accelerator) V (ARIEL) | VI (IAMI)

Detail Plan
At Shutdown + 0 yrs $1,620 $4,273 $2,081 $6,971 $1,048 $0
At Shutdown + 25 yrs. $0 $2,328 $2,095 $11,968 $3,734 $2,048
At Shutdown + 45 yrs. $0 $0 $0 $12,735 $0 $0
Subtotal $1,620 $6,601 $4,177 $31,674 $4,782 $2,048

15% contingency for Detail Plan and At Shutdown

30% contingency for At Shutdown + 25 yrs and At Shutdown + 45 yrs

Total including contingencies

Additional cost (added by Anne Trudel)
Time Frame
i v
| (Office) I (ISAC) | 1l (BWXT) (Accelerator) V (ARIEL) | VI (IAMI)
Detail Plan
At Shutdown + 0 yrs $59 $35 $21 $105 $0
At Shutdown + 25 yrs. $0 $144 $58 $863 $145
At Shutdown + 45 yrs. $0| $0| $0| $4,612| $0
Subtotal $59 $179 $79 $5,580 $145 $0
Total cost
Time Frame
i v
| (Office) II (ISAC) | 1l (BWXT) (Accelerator) V (ARIEL) | VI (IAMI)
Detail Plan $0 $0 $0 $0 $0 $0
At Shutdown + 0 yrs $1,679 $4,308 $2,102 $7,076 $1,048 $0
At Shutdown + 25 yrs. $0 $2,473 $2,154 $12,832 $3,879 $2,048
At Shutdown + 45 yrs. $0 $0 $0 $17,347 $0 $0
Subtotal $1,679 $6,781 $4,256 $37,255 $4,927 $2,048

15% contingency for Detail Plan and At Shutdown

30% contingency for At Shutdown + 25 yrs and At Shutdown + 45 yrs

Total including contingencies




OPTION B (Greenfield Site)
Revised Cost ( x1000) in 2022 Dollars

Envelopes | - V

Time Frame | I Il WY v Care &

Maintenan
Detail Plan
At Shutdown $1,090 $3,090 $1,573 $4,811 $966 $0
At Shutdown + 25 yrs. $0 $1,885 $1,619 $8,988 $2,554 $6,325
At Shutdown + 45 yrs. SO SO SO $13,101 SO $4,909
Subtotal $1,090 $4,975 $3,192 $26,900 $3,520 $11,234

15% contingency for Detail Plan and At Shutdown
30% contingency for At Shutdown + 25 yrs and At Shutdown + 45 yrs

Total including contingencies

1,315 $3,492.58 $1,628.20 $5,253.62



excluding recycling credit

S

t)

Excluding
Licensing Fees

Licensing fee,
Care &
Maintenance

$1,697

Total of All Total of All
Envelopes Envelopes
$1,697

$15,993
$6,712 $28,885
$5,209 $17,945
$13,619 $64,520
$2,654
$14,049
$81,223
Excluding
Licensing Fees
Licensing fee, | 14 of Al Total of All
Care &
) Envelopes Envelopes
Maintenance

$0

$0

Excluding
Licensing Fees

Licensing fee,
Care &
Maintenance

$1,697
$0

Total of All Total of All
Envelopes Envelopes
$1,697

$16,212

$6,712 $30,097
$5,209 $22,557
$13,619 $70,563

$2,686

$15,796

$89,046




3,337

recycling credit

$67,226
Total of Al |Recycling Total excluding

Envelopes |credits recycling credits
$1,523 $1,523
$11,530 (1,126) $12,656
$21,371 (1,531) $22,902
$18,010 (293) $18,303
$52,434 (2,950) $55,384
$1,958 (169) $2,127
$11,814 (547) $12,362

$66,207 (3,666)

$12,656

PE 1
PE 2
PE 3
PE 4
PES5

recycling credit

Phase 1 Phase 2

- 225,232 -

- 402,548 - 170,470

- 55,425 - 50,125

- 442,736 - 1,067,094
- - 243,560

- 1,125,941 - 1,531,249






Phase 3

- 292,802

- 292,802



2% inflation rate

OPTION B (Greenfield Site)
Revised Cost ( x1000) in 2025 Dollar:

Envelopes | - V (per AMA report + option A cost

Time Frame
i \Y
| (Office) Il (ISAC) I (BWXT) (Accelerator) V (ARIEL) | VI (IAMI)

Detail Plan
At Shutdown + 0 yrs $1,620 $4,273 $2,081 $6,971 $1,048 $0
At Shutdown + 25 yrs. $0 $2,328 $2,095 $11,968 $3,734 $2,048
At Shutdown + 45 yrs. $0 $0 $0 $12,735 $0 $0
Subtotal $1,620 $6,601 $4,177 $31,674 $4,782 $2,048

15% contingency for Detail Plan and At Shutdown

30% contingency for At Shutdown + 25 yrs and At Shutdown + 45 yrs

Total including contingencies

Additional cost (added by Anne Trudel)
Time Frame
i v
| (Office) I (ISAC) | 1l (BWXT) (Accelerator) V (ARIEL) | VI (IAMI)
Detail Plan
At Shutdown + 0 yrs $59 $35 $21 $105 $0
At Shutdown + 25 yrs. $0 $144 $58 $863 $145
At Shutdown + 45 yrs. $0| $0| $0| $4,612| $0
Subtotal $59 $179 $79 $5,580 $145 $0
Total cost
Time Frame
i v
| (Office) II (ISAC) | 1l (BWXT) (Accelerator) V (ARIEL) | VI (IAMI)
Detail Plan $0 $0 $0 $0 $0 $0
At Shutdown + 0 yrs $1,679 $4,308 $2,102 $7,076 $1,048 $0
At Shutdown + 25 yrs. $0 $2,473 $2,154 $12,832 $3,879 $2,048
At Shutdown + 45 yrs. $0 $0 $0 $17,347 $0 $0
Subtotal $1,679 $6,781 $4,256 $37,255 $4,927 $2,048

15% contingency for Detail Plan and At Shutdown

30% contingency for At Shutdown + 25 yrs and At Shutdown + 45 yrs

Total including contingencies




OPTION B (Greenfield Site)
Revised Cost ( x1000) in 2022 Dollars

Envelopes | - V

Time Frame | I Il WY v Care &

Maintenan
Detail Plan
At Shutdown $1,090 $3,090 $1,573 $4,811 $966 $0
At Shutdown + 25 yrs. $0 $1,885 $1,619 $8,988 $2,554 $6,325
At Shutdown + 45 yrs. SO SO SO $13,101 SO $4,909
Subtotal $1,090 $4,975 $3,192 $26,900 $3,520 $11,234

15% contingency for Detail Plan and At Shutdown
30% contingency for At Shutdown + 25 yrs and At Shutdown + 45 yrs

Total including contingencies

1,315 $3,492.58 $1,628.20 $5,253.62



excluding recycling credit

S

t)

Excluding
Licensing Fees

Licensing fee,
Care &
Maintenance

$1,697

Total of All Total of All
Envelopes Envelopes
$1,697

$15,993
$6,712 $28,885
$5,209 $17,945
$13,619 $64,520
$2,654
$14,049
$81,223
Excluding
Licensing Fees
Licensing fee, | 14 of Al Total of All
Care &
) Envelopes Envelopes
Maintenance

$0

$0

Excluding
Licensing Fees

Licensing fee,
Care &
Maintenance

$1,697
$0

Total of All Total of All
Envelopes Envelopes
$1,697

$16,212

$6,712 $30,097
$5,209 $22,557
$13,619 $70,563

$2,686

$15,796

$89,046




3,337

recycling credit

$67,226
Total of Al |Recycling Total excluding

Envelopes |credits recycling credits
$1,523 $1,523
$11,530 (1,126) $12,656
$21,371 (1,531) $22,902
$18,010 (293) $18,303
$52,434 (2,950) $55,384
$1,958 (169) $2,127
$11,814 (547) $12,362

$66,207 (3,666)

$12,656

PE 1
PE 2
PE 3
PE 4
PES5

recycling credit

Phase 1 Phase 2

- 225,232 -

- 402,548 - 170,470

- 55,425 - 50,125

- 442,736 - 1,067,094
- - 243,560

- 1,125,941 - 1,531,249






Phase 3

- 292,802

- 292,802



Labour rates 2025
Rad survey cost: 802 $ per shift
Dismantling cost: 481 $ per shift
Building Demolition costs: 24 $ perm3
Trailer demo costs: 18 $ per m3
Concrete demo costs: 401 $ per m3

Project Mngr/Eng/Health Physic 2,029.81 $ per shift
Regulatory Licensing 2,368.11 $ per shift

Assume escalation indexes are 2% per annum
1.061208 - 3 years from 2023 to 2025

Labour rates 2022
Rad survey cost: 756 $ per shift
Dismantling cost: 453 $ per shift
Building Demolition costs: 23 $ per m3
Trailer demo costs: 17 $ per m3
Concrete demo costs: 378 $ per m3

Project Mngr/Eng/Health Physic 1,913 § per shift
Regulatory Licensing 2232 $ per shift

Escalation indexes are from Statistics Canada CP!I for 2018 to 2022
Radwaste disposal cost and Lump Sum Costs also corrected with inflation.

1.1592339 - 5 years from 2018 to 2022

Labour rates 2017
Rad survey cost: 652 $ per shift
Dismantling cost: 391 $ per shift
Building Demolition costs: 20 $ per m3
Trailer demo costs: 14 $ per m3
Concrete demo costs: 326 $ per m3

Project Mngr/Eng/Health Physic 1,650 $ per shift
Regulatory Licensing 1,925 $ per shift

Escalation indexes are from Statistics Canada CPI for 2013 to 2017
Radwaste disposal cost and Lump Sum Costs also corrected with inflation.

1.0719491 - 5 years from 2013 to 2017

Labour rates 2013
Rad survey cost: 608 $ per shift
Dismantling cost: 365 $ per shift
Building Demolition costs: 18 $ per m3
Trailer demo costs: 13 $ perm3
Concrete demo costs: 304 $ per m3

Escalation indexes are from Statistics Canada - CPI for 2007 to 2013
Radwaste disposal was $12,600 in 2007. Correct that cost with inflation.

1.1149532
Labour rates 2007

Rad survey cost: 545 $ per shift
Dismantling cost: 327 $ per shift
Building Demolition costs: 16 $ per m3
Trailer demo costs: 12 $ perm3
Concrete demo costs: 273 $ per m3
Escalation indexes are from Statistics Canada - CPI for 2003 to 2007

1.0909176

Labour rates 2003

Rad survey cost: 500 $ per shift
Dismantling cost: 300 $ per shift
Structural Dismantling 15 § per m3
Concrete Dismantling 250 $ per m3

Disposal rates 2025

Landfill disposal: 14 $ per m3
Radwaste disposal: 20237 $ per m3
Recycle: 30 $ per m3
Landfill disposal: 219 $ per tonne

Disposal rates 2022

Landfill disposal: 12 $ per m3
Radwaste disposal: 17457 $ per m3
Recycle: 26 $ per m3
Landfill disposal: 189 $ per tonne

Disposal rates 2017

Landfill disposal: 10 $ per m3
Radwaste disposal: 15059 $ per m3
Recycle: 22 $ perm3
Landfill disposal: 163 $ per tonne

Disposal rates 2013

Landfill disposal: 10 $ per m3
Radwaste disposal: 14048 $ per m3
Recycle: 21 $ perm3
Landfill disposal: 152 $ per tonne

Disposal rates 2007

Landfill disposal: 9 $ perm3
Radwaste disposal: 12600 $ per m3
Recycle: 19 $ per m3
Landfill disposal: 136 $ per tonne

Disposal rates 2003

Landfill disposal: 8 $ per tonne
Radwaste disposal: 10000 $ per m3
Recycle: 17 $ per m3
Building disposal: 125 $ per tonne

Cost at each of the time frames contain an allowance for mc

Rad Survey Costs based on Consultant ($2003) for Decommissioning Study

General labour costs based on 2007 costs (RS Means Construction Published Rates) corrected back for inflation to 2003 dollars.

2000
2001
2002
2003
2004
2005
2006
2007
2008
2003
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

¢ e A

0.009
0.020
0.011
0.014
0.016
0.023
0.019
0.007
0.034
0.068

1.071949

1159234
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TRIUMF Decommissioning Option B

Demolition Estimate

1.0 INTRODUCTION

1.1 General :

1.2 Project Description :

1.3 Exclusions :

The estimate presented in this report is intended to provide a realistic
assessment of the direct and indirect construction costs for the
demolition of the existing structures located at TRIUMF facility,
Vancouver, British Columbia with exceptions of items as defined within
item 1.3 below.

The estimated construction costs provided within this report are based
on documentations and drawings included with in Appendix B of this
report and priced where possible at rates considered competitive for a
project of this type in Vancouver, British Columbia.

The estimate is deemed to provide a reasonable cost envelope for the
de-construction cost and additional project costs, where stated. As such
the estimate should not be deemed as the final estimate of costs for this
project. It provides a realistic cost envelope from which the project
design can be reasonably developed. It is recommended that further
cost estimates be undertaken by Armstrong Moore & Associates or other
Professional Cost Consultants as more detailed design is available and
to reference these against the baseline provided within said report.

The proposed works are the careful deconstruction and salvage of
materials of the existing TRIUMF facility structures. Works will be
confined to the three meters around the excising structure footprint. All
HAZMAT materials with the facility will be handled and disposed of in
accordance with current standards. All materials will be removed from
the site and cost will include for the recycling of concrete, steel and any
other reusable recycle material. All materials will become the property of
the demolition Contractor.

This Demolition Estimate specifically excludes the following

: Legal fees and expenses

: Owners administration and associated staff costs

: Financing and Fundraising

: Development charges - except where noted

: Removal of Hazardous materials - except where noted

: Allowances provided for unforeseen ground conditions - rock and
additional dewatering

: Engineering, Environmental & Design Services required for Demolition
: Removal of TRIUMF machinery within the building

: Imported fill to grade level other than for basement areas

: UBC Campus and Community Planning Charge

: Escalation contingency

: Erratic market conditions - lack of bidders, unforeseen labour problems

Armstrong Moore & Associates

November 2023

Page 4
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TRIUMF Decommissioning Option B November 2023
Demolition Estimate

3.0 PROJECT AREAS

Areas

Project Area

Planning Envelope No. | - Office Facilities/Trailers &

Support Facilities 8155 m2
Planning Envelope No. Il - ISAC | & Il Facilities 13,519 m2
Plar.1r.1|.ng Envelope No. Il - BWXT Radiochemistry Annex 5881 m2
Facilities

Planning Envelope No. IV - Main Accelerator

Building/Annexes & Remote Handling 29,214 m2
Planning Envelope No. V - ARIEL Facility 5150 m2
Planning Envelope No. VI - IAMI Facility 3,342 m2
TOTAL 65,261 m2

SITE DEVELOPED AREA

Area of property 62,000 m2
Footprint of Buildings 29,413 m2
SITE DEVELOPED AREA 32,587 m2

Site Developed Area is the area of the site less the foot-print area of the building.

The above areas have been measured in accordance with the Canadian Institute of
Quantity Surveyors’ Method of Measurement of Buildings by Area and Volume.

Armstrong Moore & Associates
Page 6
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TRIUMF Decommissioning Option B

Demolition Estimate

5.0 COST CONSIDERATIONS

5.1 Pricing:

5.2 Escalation :

5.3 Taxes:

5.4 Risk Mitigation :

5.5 Contingencies :

Armstrong Moore

The cost estimate has been priced at current market rates taking into
account the size, location and nature of the project. All unit rates are
based on being competitive (a minimum of 4 general contractor bids
and at least 3 subcontractor bids for each trade) being received in
fourth quarter of 2023 (Q4 2023). Reasonable levels of productivity
have been included when evaluating the rates and no allowance has
been included for any extraordinary market conditions.

This estimate has an allowance of 0% included for construction cost
escalation.

This estimate does not include Tax. It is recommended that the
owner's budget makes provision for taxes, if applicable.

It is recommended that the client and project team review this
document including documents utilized for its preparation. Should
modifications be required due to either errors or omission notification
must be made within two weeks and an amended report, if
necessary will be issued.

Pricing :
An allowance of 2% has been included within this estimate to cover
pricing unknowns for demolition.

& Associates

November 2023
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TRIUMF Decommissioning Option B November 2023
Demolition Estimate

Appendix A

Estimate Details

Armstrong Moore & Associates
Page 11
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TRIUMF Decommissioning Option B November 2023
Demolition Estimate

B APPENDIXB

Drawing List
As Provided by TRIUMF
Survey Costs based on TRIUMF Envelope Decommissioning Study

Data References

General labour costs based on 2023 costs Stats Canada

Statistics Canada - British Columbia June 2023
Construction Price Indexes (Non Residential) 139.8 *
Trades, Transport and Equipment Operators and $40.00
Related Occupations - hourly rates
Union Coverage - hourly rates $48.59
February 2023
Landfill Disposal Rates $/ Tonnes
Gypsum / Drywall $200.00
Asphalt roofing $168.00
Asbestos $268.00
Construction Waste $150.00

* Construction Price Indexes (Non Residential) reset to 100 in 2017

Armstrong Moore & Associates
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C Representative Drawings

Site Plan
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C Representative Drawings

Envelope Il - 0 Years
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| C  Representative Drawings

Envelope Il - 20 Years
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| C Representative Drawings

Envelope IV - 45 Years
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Schedule “A”

Deposits and Projected Earnings Schedule

Initial and Supplementary Deposits: $9,600,000
Fund Balance: As at March 31, 2023  $12,495,075
Projected Fund Balance: As at March 31, 2027  $15,632,363
Return Assumption: 5.76%

Review Dates of Schedule A:

Fund Agreement Review
The TRIUMF Facility Decommissioning At least ninety (90) days in advance of
Fund March 31, 2027 and every five (5) years
thereafter.

Permitted Investments:

All amounts required for Decommissioning shall be invested in cash or near cash investments
and investment funds, as defined in CNSC’s regulatory documents, REGDOC-3.3.1, Financial
guarantees for decommissioning of nuclear facilities and termination of licensed activities.
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