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Dear Mr. Saumure: 

Darlington NGS – Redacted Application for Amendment to the Darlington NGS Power 
Reactor Operating Licence 13.03/2025 for Additional Isotope Production 

The purpose of this letter is to request the Canadian Nuclear Safety Commission, referred 
to as “the Commission”, pursuant to Section 24(2) of the Nuclear Safety and Control Act 
and Section 6 of the General Nuclear Safety and Control Regulations, to amend the 
Darlington Nuclear Generation Station (NGS) Power Reactor Operating Licence (PROL) 
13.03/2025. 

Ontario Power Generation (OPG) is requesting an amendment to PROL 13.03/2025 to: 

• Modify activity (vi) in part IV of the Darlington NGS PROL to state: “possess, transfer,
process, package, manage and store Molybdenum-99,  and Yttrium-90 
radioisotopes and their associated decay isotopes.” 

OPG is seeking to expand its irradiation capacity by leveraging the existing Darlington NGS 
Target Delivery System (TDS) also referred to as the Isotope Irradiation System, and 
associated infrastructure and expertise, to produce two additional isotopes, 

 and Yttrium-90 (Y-90).  OPG currently uses the TDS to irradiate target capsules to 
produce the medical isotope Molybdenum-99 (Mo-99).  By loading different material 
contained within each target capsule, OPG can use the existing TDS to generate these 
new radioisotopes which will have a significant positive impact on human health across 
Canada and the globe, expanding Canada’s leadership role in the global community by 
supporting new and innovative approaches to cancer diagnosis and treatment. 

OPG is committed to the safe and reliable operation of Darlington NGS and confirms that 
the changes to the TDS required to accommodate production of these two new isotopes 
will be implemented based on a robust safety case and in accordance with OPG’s 
Engineering Change Control process, which is supported by safety assessments that 
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demonstrate continued safe reactor operation, public safety, and environmental protection.  
The safety case for this project can be summarized as follows:  

• Design: OPG will continue to follow its established N-PROC-MP-0090, “Engineering 
Change Control Process” for ensuring the design complies with applicable regulatory 
requirements and that configuration management for the station will be maintained. 

• Continued Safe Reactor Operation: OPG will complete a comprehensive safety 
assessment to confirm that the operation of the TDS using  and Y-90 target 
capsules will have negligible effects on safe reactor operation, and on public safety.  
Attachment 4 provides a technical summary of the confidential preliminary nuclear 
safety assessment NK38-REP-03600-10014-000, “Nuclear Safety Impact Assessment 
of New Isotope Irradiation in the Target Delivery System”.  Based on this report, OPG is 
confident that the activities necessary to support production of  and Y-90 using 
the existing TDS will not compromise continued safe reactor operation.  

• Environmental Protection: A predictive environmental effects assessment, prepared 
in accordance with Canadian Standards Association N288.6-12, “Environmental risk 
assessments at Class 1 nuclear facilities and uranium mines and mills” concludes that 
operation of the TDS is safe and continues to be applicable for  and Y-90.  

• Licensing Basis: Operation of the TDS using  and Y-90 target capsules will 
have minimal impact on Darlington NGS’s licensing basis, governance, programs and 
processes. 

Attachment 1 provides the proposed amendment to Darlington NGS’s PROL 13.03/2025.  

Attachment 2 provides the compliance matrix for the Nuclear Safety and Control Act, and 
the associated regulations required for the amendment of the Darlington NGS PROL to add 
the proposed new licensed activity. 

Attachment 3 provides the licence impact assessment of the proposed new licensed activity 
on Darlington’s licensing bases for each of the 14 PROL Safety and Control Areas and 
Nuclear Facility Specific licence conditions, to support the application for PROL 
amendment and summarizes public, Indigenous and Metis engagement related to the 
application of licence amendment.   

For the purpose of this redacted submission of the application, Enclosure 1 of the original 
application has been replaced by Attachment 4 which provides a technical summary of 
NK38-REP-03600-10014-000, Nuclear Safety Impact Assessment for the introduction of 
new isotopes in the Target Delivery System (TDS) at Darlington NGS. 

OPG is committed to engaging with identified Indigenous Nations and communities and 
those having an interest in its current nuclear operations and future nuclear projects, 
including the production of the medical isotopes described herein.  OPG will engage with 
identified Indigenous Nations and communities which have inherent and/or Aboriginal and 
treaty rights or interests regarding the project in accordance with NK38-PLAN-00120-
00018-R000, “Isotope Engagement and Communications Plan with Indigenous 
Communities” provided in Enclosure 1 (previously Enclosure 2).  
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In summary, OPG is requesting the Commission to grant the amendment to Darlington 
NGS PROL 13.03/2025 to add a new licensed activity to possess, transfer, process, 
package, manage and store  and Y-90 radioisotopes and their associated decay 
isotopes.  OPG kindly requests a timely written hearing and decision by September 2024 to 
address the increasing global demand for these isotopes. 

OPG will continue to meet Canada’s international obligations under the Treaty on the Non-
Proliferation of Nuclear Weapons. 

Should you require further information or have any questions regarding this submission, 
please contact Ms. Liliana Moraru, Senior Manager, Darlington Regulatory Affairs, at (905) 
260-4089 or by email at liliana.moraru@opg.com. 

 

Sincerely, 

A. Grace 
Senior Vice President 
Darlington Nuclear 
Ontario Power Generation Inc. 

Encl. 

cc: CNSC Site Supervisor: 
forms-formulaires@cnsc-ccsn.gc.ca 

 A. Viktorov – Ottawa  
A. Mathai – Ottawa  
A. Oussoren – Ottawa 

 
 
 
 
 
 
 



ATTACHMENT 1 

OPG letter, A. Grace to D. Saumure, “Darlington NGS – Redacted Application for Amendment to the 
Darlington NGS Power Reactor Operating Licence 13.03/2025 for Additional Isotope Production” 

CD# NK38-CORR-00531-25215 P 

Proposed Amendment to Darlington NGS PROL 13.03/2025 

Prepared By: K. Lynchahon
Checked By: L. Moraru





 

 

 
ATTACHMENT 2 

 
 
 

OPG letter, A. Grace to D. Saumure, “Darlington NGS – Redacted Application for Amendment to the 
Darlington NGS Power Reactor Operating Licence 13.03/2025 for Additional Isotope Production” 

 
CD# NK38-CORR-00531-25215 P 

 
 
 

Licence Amendment Matrix – Nuclear Safety and Control Act and Applicable Regulations 
 
 
 
 
 

Prepared By:  H. Overton 
Checked By: K. Thompson 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  





































CD# NK38-CORR-00531-25215 
 
 

18 of 18 
 

References: 

[2-1] “Record of Decision – OPG’s Consolidated Financial Guarantee – DEC 22-H104”, December 6, 2022, e-Doc# 6930798, CD# 
N-CORR-00531-23514. 

 
[2-2] OPG email, A. Bhardwaj to A. Mathai, “Confidential - Darlington NGS: Submission of Molybdenum-99 Isotope Irradiation 

Systems (Mo-99 IIS) fitness for service documents (Mo-99 IIS preventative maintenance plans)”, September 23, 2023. CD# 
NK38-CORR-00531-24832. 

 

 



 

 

ATTACHMENT 3 
 
 
 

OPG letter, A. Grace to D. Saumure, “Darlington NGS – Redacted Application for Amendment to the 
Darlington NGS Power Reactor Operating Licence 13.03/2025 for Additional Isotope Production” 

 
CD# NK38-CORR-00531-25215 P 

 
 
 

Licensing Impact Assessment in Support of the  and Yttrium-90 Isotope Production 
Project at the Darlington Nuclear Generating Station using the Target Delivery System 

 
 
 
 
 

Prepared By: S. Rajadurai 
Checked By: K. Thompson 

 
 
 
 
 
 
 
 
 
 

  



 
 

ATTACHMENT 3 
CD# NK38-CORR-00531-25215 

 
 

 

 

 
 

Licence Impact Assessment  
in Support of  and Yttrium-90 Isotope 

Production at Darlington Nuclear Generating Station using 
the Target Delivery System 

 
 

 

 



CD# NK38-CORR-00531-25215 

2 of 60 

Executive Summary 

In December 2023, Ontario Power Generation (OPG) notified CNSC staff of its intention to 
apply for a licence amendment to allow for the production of two new medical radioisotopes: 

 and Yttrium-90 (Y-90) at the Darlington Nuclear Generating Station 
(NGS) (Reference [3-1]). 

Both isotopes will be produced using the existing Target Delivery System (TDS) also referred to 
as the Isotope Irradiation System, installed at Darlington NGS Unit 2.  

The current licensed activities under Part IV of the Darlington NGS Power Reactor Operator 
Licence (PROL) 13.02/2025 allow production of the medical isotope Molybdenum-99 (Mo-99) 
using the installed TDS. In 2021, the Commission amended the Darlington NGS PROL to allow 
OPG to possess, transfer, process, package, manage, and store Mo-99 and its associated 
decay products at Darlington NGS. Therefore, the production of Mo-99 and the use of the TDS 
is not described in this application. 

OPG is requesting the Commission’s approval to produce two new isotopes at Darlington NGS 
using the already installed TDS on Darlington NGS Unit 2. All changes will be made through 
OPG’s existing Engineering Change Control (ECC) program, confirming that all regulatory 
requirements are met, as well as ensuring the project is executed safely with high quality.  

In this amendment application OPG is seeking the following: 

• Modify activity (vi) in part IV of the Darlington NGS PROL to state: “possess, transfer, 
process, package, manage and store Molybdenum-99,  and Yttrium-90 
radioisotopes and their associated decay isotopes.” 

OPG intends to use the existing TDS currently installed on Darlington NGS Unit 2 to produce 
two new isotopes in the same manner Mo-99 is produced. The TDS and production of Mo-99 is 
part of the existing Darlington NGS licensing basis, and this amendment application is an 
expansion of the inventory of isotopes which can be produced by using same already 
authorized equipment.   

Preliminary analysis of the new isotopes production,  and Y-90, demonstrates that there 
will be negligible impact on safe reactor operations. This application demonstrates that the 
production of the new isotopes is bounded by Mo-99 safety and operational assessments.  

OPG remains committed to safe operation of the Darlington NGS and re-affirms that the 
production of two new medical isotopes  and Y-90 will be implemented in accordance 
with Darlington NGS licensing basis and will not compromise continued safe reactor operation, 
environment protection, or public safety. 
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LAND ACKNOWLEDGEMENT 

The lands and waters on which the Darlington NGS is situated are within the traditional and 
treaty territory of the Williams Treaties First Nations, which includes Curve Lake First Nation, 
Hiawatha First Nation, Alderville First Nation, Chippewas of Beausoleil First Nation, Chippewas 
of Georgina Island First Nation, Chippewas of Rama First Nation, and the Mississaugas of 
Scugog Island First Nation. 

The Darlington NGS is within the territory of the Gunshot Treaty and the Williams Treaties of 
1923. The Gunshot Treaty Rights were reaffirmed in 2018 in a settlement with Canada and the 
Province of Ontario. 

To acknowledge the treaty and traditional territories is to recognize the rights of the First 
Nations. It is to recognize the history of the land, predating the establishment of the earliest 
European colonies. It is also to acknowledge the significance for the Indigenous peoples who 
lived and continue to live upon it, to acknowledge the people whose practices and spiritualties 
are tied to the land and water and continue to develop in relation to the territory and its other 
inhabitants today. 
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1.0 INTRODUCTION 

1.1 Background 
The purpose of this amendment application is to provide information in support of OPG’s 
request for amendment to the Darlington NGS PROL 13.03/2025.   

The key attributes, safety, and benefits associated with the proposed addition of  
and Y-90 production capacity on the Darlington NGS is summarized in this document.  
The information provided in this Attachment is provided into three sections as follows: 

Section 1: Provides background information on the existing TDS installed at 
Darlington NGS and the approved production of the Mo-99 medical 
isotope; information on the proposed  and Y-90 medical isotopes; 
specific details on the amendment request; a summary of the design 
changes necessary to produce  and Y-90; and an overview of 
responsibilities by organization.  

Section 2: Summarizes regulatory compliance for the design changes associated 
with  and Y-90 production and impact on OPG’s governance, 
programs, and processes for each of Darlington NGS PROL fourteen (14) 
Safety Control Areas (SCA). 

Section 3: Summarizes public and Indigenous Nations engagement related to the 
application of licence amendment.  

OPG is responsible for continued safe operation of the Darlington NGS and confirms 
that the modifications associated with  and Y-90 production will be implemented 
based on a robust safety case and proven engineering methods. 

Based on a preliminary nuclear safety assessment, OPG is confident that the activities 
necessary to support production of  and Y-90 using the existing TDS will not 
compromise continued safe reactor operation. OPG has and will continue to follow ECC 
process, as described in N-PROG-MP-0001, “Engineering Change Control”, to validate 
preliminary conclusions. 

The global demand for diagnostic and therapeutic treatments has grown, and with 
hundreds of therapeutic radiopharmaceuticals in the pipeline, and many expected to 
reach the market in the coming years, demand is expected to rapidly increase. As such, 
OPG’s proposed production of  and Y-90 within Canada has significant 
importance to the nuclear industry and medical community. OPGs generation of these 
new radioisotopes will have a significant positive impact on human health across 
Canada and the globe, expanding Canada’s leadership role in the global community by 
supporting new and innovative approaches to cancer diagnosis and treatment. 

1.2 Target Delivery System and Molybdenum-99 Production 
OPG has a strong history of safely producing isotopes for the medical industry 
demonstrated through the harvest of Cobalt-60 (Co-60) at Pickering NGS for over five 
decades. More recently, in 2021, the Commission amended the Darlington NGS PROL 
to allow OPG to possess, transfer, process, package, manage, and store Mo-99 and its 
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associated decay products at Darlington NGS and authorized the installation and safe 
operation of a TDS to produce Mo-99. The TDS enables target capsules to be inserted 
(or “seeded”) in the reactor core, irradiates the target capsule in the reactor neutron flux 
for a defined period, and then removes (or “harvests”) the target capsules for post 
processing. An overview of the TDS system is provided in Section 1.2.1. 

In 2023, following OPG’s ECC process, as described in N-PROG-MP-0001, OPG 
successfully completed the installation and commissioning of the TDS at Darlington NGS 
and irradiated natural Molybdenum target capsules to produce Mo-99 (Reference [3-2]). 
Following harvesting of the target capsules, the target capsules were processed at the 
BWXT Medical Kanata Facility, successfully validating the radiochemical and 
radiopharmaceutical process and properties. 

Through commissioning and operation of the TDS, OPG has demonstrated the following: 

• TDS operates as designed. The design requirements pertaining to the TDS 
have been met as outlined in the system design requirements and detailed 
commissioning specifications defined in accordance with the ECC process. 

• Containment integrity is maintained. Containment integrity has been 
maintained throughout the installation and commissioning phases and TDS 
containment boundary valves have been tested and turned over to operations. 

• Reactor physics and continued safe reactor operation have been 
confirmed. Commissioning results and analysis pertaining to reactor response 
during Mo-99 seed and harvesting activities conclude that the reactor responded 
as expected, validating the simulations modeling, and confirming safe reactor 
operation post installation of the TDS as well as during Mo-99 seed and 
harvesting activities.  

• TDS and flask shielding protection to workers is as predicted in the As Low 
As Reasonably Achievable (ALARA) Assessment. The radiation field 
measurement conducted during the installation of TDS, commissioning of TDS 
and reactor physics response have confirmed that the radiation fields are within 
the range as predicted. Sufficient shielding to ensure workers’ protection is in 
place. 

• Emissions during TDS operations are within Predictive Effects Assessment 
(PEA) predictions. The operational tritium releases for Darlington NGS Unit 2, 
with the TDS in place, remain comparable to the projected releases as defined in 
the ALARA assessments. Since the projected releases are within the ALARA 
assessment, it is expected that the conclusions of the PEA are still applicable. 
This will be reviewed as per OPG ECC process (see Section 1.6) 

OPG concludes that the TDS is safe, and operating the TDS is a low-risk activity based 
on N-REP-03500-0839983, “Integrated Nuclear Safety and Operational Assessment of 
the Target Delivery System in Darlington” (Enclosure 5 of Reference [3-3]) and the 
Commissioning Report (Enclosure 1 of Reference [3-2]). 
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1.2.1 Target Delivery System Overview 
The TDS utilizes a combination of mechanical, pneumatic, and hydraulic methods of 
propulsion to transfer target capsules into and out of the reactor core for the purpose of 
irradiating the target capsules to produce medical isotopes. Strings of  target 
capsules are inserted into the reactor in four out-of-service Adjuster Assembly (AA) 
locations, renamed as Target Elevators (TEL). TDS equipment is in each of the modified 
AA ports on the Reactivity Mechanisms Deck (RMD). 

Target capsules are received and then, using pneumatic flight tubes, connected to the 
New Target Loader. The target capsules are then transferred through the Target Airlock 
(TAL), and from the TAL into a basket in a TEL using a hydraulic propulsion system. The 
target capsules are transferred into a locked basket in a “home” position. Target 
capsules are lowered in a target basket into the reactor core inside of a TEL. The drive 
mechanism at the top of the AA port moves the target basket using a winch and cable. 
The cable is unwound relying on the weight of the basket and targets to lower them to 
the proper location in the reactor core. The target basket and the guide tube are 
perforated so that the targets are in direct contact with the moderator, resulting in 
effective heat removal from target capsules as a result of thermal heating during 
irradiation and activation of the isotopes. 

The target capsules will remain in-core, at approximately the reactor vertical centre line, 
during the irradiation period. For Mo-99 production, the target capsules are harvested 
after approximately seven days of irradiation at or near full power. The irradiation period 
for  and Y-90 are estimated to be  and 3 days, respectively. The exact 
durations will be determined after the completion of the Nuclear Safety and Operational 
Feasibility Assessment. After the necessary irradiation period, the targets are harvested 
by raising the target basket from the core with the drive mechanism. The target basket is 
initially raised to a dwell position in the guide tube extension below the RMD but out of 
the reactor core (out of the neutron flux) to allow short-lived activation products to decay. 
The dwell period is determined based on the isotope being irradiated but cannot be less 
than two hours due to procedural and associated dwell time requirements. Once the 
irradiated targets have completed the dwell period the targets are returned to the home 
position in the TEL. They are then transferred out of the basket to the TAL and then to 
the flask loader and finally into the shipping flask using both hydraulic and pneumatic 
systems. 

The TDS will operate based on the need to produce medical isotopes with the reactor 
operating at high power. The target strings will reside in the core for the necessary 
irradiation period before being harvested and replaced. The typical time to harvest and 
then re-seed a target string is two to three hours. 
 
The TDS is excluded from this licence amendment application as the system installed on 
Unit 2 is already part of Darlington NGS's current licensing basis.  

1.3  and Yttrium-90 Medical Isotopes 
This licence amendment will allow OPG to produce  and Y-90, in addition to Mo-
99, at Darlington NGS. These isotopes are to be used for radiation therapy and are 
proven to provide significant results in the treatment of specific cancers.  
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target capsule design, impact analysis, and operational infrastructure. OPG is committed 
to ensuring that all critical project elements have been completed in accordance with 
applicable governance and change control processes. The activities associated with 
these components will be tracked to completion under Regulatory Management Action 
Requests (REGM). This will enable OPG to progress the project with regulatory certainty 
and provide CNSC staff an opportunity to verify compliance with requirements prior to 
the irradiation of additional isotopes. Appendix A provides a consolidated list of OPG’s 
pending regulatory commitments associated with this project.  

1.4.1 New Isotope Targets (  and Y-90) 
To accommodate the production of  and Y-90 within the existing TDS, new target 
capsules are required. Design of these targets has been proposed by BWXT-Nuclear 
Energy Company (NEC) and details are provided in Appendix B,  Target Capsule 
Outline’, and Appendix C, ‘Y-90 Target Capsule Outline’.  Acceptability via nuclear safety 
analysis and in accordance with OPG’s ECC process will be demonstrated through a 
regulatory action as per Appendix A to provide CNSC staff the OPG accepted target 
drawings. 

The new target capsules have been designed to replicate the Mo-99 target capsule, and 
have very similar characteristics in terms of geometry, physical properties, including 
mass and reactivity worth, combined with negligible differences in heating, radiation, and 
chemistry impacts. 

The following description of target capsules is per the existing TDS design manual, 
NK38-DM-30550-MAN-00001, “TDS Design Manual”, (Reference [3-4]) and is applicable 
to the existing Mo-99 target capsules and the proposed target capsule designs for 

 and Y-90. The target capsule is a streamlined container designed to operate within 
the TDS to allow the transport of a defined quantity of material for irradiation inside the 
TEL to produce the required isotopes. Target capsules are constructed of Zirconium with 
welded end caps and an aerodynamic shape to maximize flow performance through the 
transfer tubing.  

Figure 1 shows the exterior of the Mo-99,  and Y-90 target capsule. Bulges 
added to each end of the target capsules increase the cross-sectional area, improving 
the propulsion characteristic and reduce the contact area responsible for generating 
friction. The target capsules are helium filled and leak tested prior to being shipped to 
site for isotope production through irradiation. Joints, ends and the tubular section are 
designed to not loosen, stretch, or jam due to internal system pressures, forces 
encountered during transfer and planned impacts.  

The target capsules for production of Mo-99 contain a series of natural molybdenum 
washers secured by a molybdenum pin encased in a Zirconium alloy. The preliminary 
design for the target capsules to produce  and Y-90 contain both molybdenum 
metal and zirconium as a ballast material to ensure weight requirements are met to 
properly function with the existing TDS. In addition, they contain a  ampoule 
containing the source isotope material in the form of , and glass 
microspheres for Y-90. These target designs are being considered by OPG for the 
purposes of this project pending review and acceptance following OPG governance. 
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Y-90 are approximately  and 3 days, respectively. The exact durations will be 
determined after the completion of a Nuclear Safety and Operational Feasibility 
Assessment. Through neutron capture, the irradiated targets will be radioactive and 
require shielding and provisions, which are outlined in Section 2.7.1 to ensure worker 
radiation exposure is kept ALARA. 

Following target-harvesting, target-seeding will occur replacing the removed targets 
where the irradiation process starts over again. This process of target-harvesting 
followed by target-seeding is expected to occur on a routine basis as determined by 
medical demand in accordance with existing TDS operating manual. 

1.4.2 Nuclear Safety Assessment 
A preliminary assessment NK38-REP-03600-10014-R000, “Nuclear Safety Impact 
Assessment Report” , has been completed based on 
preliminary target capsule design/drawings provided in Appendix B and Appendix C. This 
preliminary assessment focuses on the introduction of new isotopes that will be 
irradiated in the Darlington NGS TDS utilizing target capsules that are very similar to 
those used currently to produce Mo-99. The new target capsules have very similar 
characteristics in terms of geometry, physical properties, including mass and reactivity 
worth, combined with negligible differences in heating, radiation, and chemistry impacts.   

The assessment supports the introduction of new target capsules to produce new 
isotopes and includes a review of key documents completed in support of the installation 
and operation of the existing TDS, as well as the introduction of Cobalt Adjusters to 
Darlington NGS reactors (Reference [3-5] pending Commission’s decision) should the 
TDS and Cobalt Adjuster Absorber Rods exist in the same Darlington NGS unit.  
Detailed assessments of potential new initiating events, the potential for impact on the 
existing safety analyses, impacts on the Probabilistic Safety Assessment (PSA) 
elements, and operational impacts were part of the review. The conclusions of the 
assessment are:   

• While the event identification and classification identified 11 new events and 
potential impact on some existing systems, the introduction of new target 
capsules does not change the conclusions or introduce any new events;  

• Parametric assessments indicated the TDS and production of isotopes has no 
detrimental impact on reactor safe and reliable operation and the introduction of 
new target capsules does not change the conclusions;  

• Introduction of new target capsules does not impact the conclusion that the 
overall impact from the TDS on the quantification of Severe Core Damage 
Frequency and Large Release Frequency in the various PSA elements would be 
expected to be low;  

• Operational assessments completed for the TDS are not impacted by the 
introduction of new target capsules;  

• A review of safety analysis appendices and Cobalt Adjuster Rod interactions 
report did not identify any issues or challenges associated with the existing 
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objectives are met. Further, current operating practices and processes will ensure 
continued operation within the defined SOE. 

A comprehensive safety assessment will be completed as per the commitments provided 
in Appendix A to confirm and validate the safety impacts in accordance with the ECC 
process. 

1.4.3 Software Updates 
To introduce  and Y-90 target capsules into the TDS, minor software updates are 
required. These changes are expected to be minimal in nature, limited to updates to the 
irradiation durations, dwell times, and Human Machine Interface panel to indicate the 
new isotopes. TDS documentation will also be updated to refer to the new isotope as 
necessary to maintain correct station configuration. OPG has established and approved 
processes in place to update the TDS software and the existing license already permits 
software changes. These software updates, and any Human Factors considerations, will 
be completed in accordance with OPG’s ECC process and will ensure compliance with 
regulatory requirements. 

1.5 Target Transportation 
The new  and Y-90 target capsules will be transported using the same process as 
the Mo-99 target capsules. The harvested irradiated target capsules will be loaded into a 
transportation package of CNSC certified design (shielded flask and overpack) by OPG 
staff and loaded for transport to  for medical isotope processing.   
staff will be responsible for transportation from Darlington NGS to  

. OPG will be responsible for packaging the radioactive material and 
preparing the shipping documents per existing procedures established previously in 
NK38-MMP-30550-13, “Target Delivery System Transport Package Flasking” (Reference 
[3-7]). 

 
Figure 4.  and Y-90 Transportation Flask (left) and Overpack (right) 
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1.6 Safety Case 
OPG is responsible for continued safe operation of Darlington NGS and confirms that 
the changes to the TDS required to accommodate these two new targets will be 
implemented based on a robust safety case and in accordance with OPG’s ECC 
process, which is supported by safety assessments that demonstrate continued safe 
reactor operation, public safety, and environmental protection. 

The  and Y-90 safety case can be defined based on the following elements: 

• OPG ECC Process: The introduction of new Target Capsules to produce new 
isotopes in the TDS is being completed using approved OPG Governance. OPG has 
and will continue to follow its existing ECC process, for ensuring the design complies 
with applicable Darlington NGS PROL 13.02/2025 regulatory requirements and that 
configuration management for the station is maintained. This process is part of the 
Darlington NGS licensing basis. 

 
o Target Design: The target capsule preliminary designs for both  and 

Y-90 have been developed in a manner that is consistent with the Mo-99 
target capsule. The new target capsules have very similar characteristics in 
terms of geometry, physical properties, including mass and reactivity worth, 
combined with negligible differences in heating, radiation, and chemistry 
impacts. NK38-REP-03600-10014, “Nuclear Safety Impact Assessment of 
New Isotope Irradiation in the Target Delivery System”  

 concludes that introduction of new target capsules to produce 
these new isotopes with the existing TDS will have negligible impact on the 
safe operation of Darlington NGS and is bounded by the Mo-99 safety 
analysis. A comprehensive assessment will be completed as per the 
commitments provided in Appendix A to confirm and validate the safety 
impacts during the detailed engineering phase of the project. 

 
• Continued Safe Reactor Operation: The nuclear safety analysis for the production 

of Mo-99 describes the minimal impact that the production of Mo-99 has on reactor 
operations. Furthermore, NK38-REP-03600-10014, “Nuclear Safety Impact 
Assessment of New Isotope Irradiation in the Target Delivery System”,  

 demonstrates that the two new isotopes have less impact, 
therefore there is no additional risk to reactor operations.  Further explanation is 
provided in Section 2.4. 

 
• Environmental Protection: A predictive environmental effects assessment, NK38-

REP-30550-00029, "Predictive Effects Assessment for The DN Molybdenum Isotope 
Irradiation System (Unit 4)" (Enclosure 1 of Reference [3-10]), was prepared for the 
production of Mo-99. This assessment concluded the safe operation of the TDS, 
which was confirmed during TDS commissioning. As the number of seeding and 
harvesting cycles per year for the new isotopes remains unchanged, which was the 
primary factor considered in the Mo-99 PEA assessment, the introduction of the new 
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target capsules is not expected to have any additional environmental impact. This 
will be reviewed and validated as per OPG’s ECC process. 

 
• Radiological Protection:  An ALARA assessment was completed for the production 

of Mo-99 under NK38-REP-30550-00012, “Target Delivery System Design ALARA 
Assessment” (Reference [3-8]).  Moreover, preliminary findings indicate that the new 
isotopes will have less radiological consequence than Mo-99 (see Section 2.7). The 
ALARA assessment will be updated per the ECC process and the revised ALARA 
assessment will be provided for CNSC staff review (Appendix A). 

 
• Licensing Basis: As documented in Sections 6.1 to 6.14, the operation of the TDS 

with  and Y-90 target capsules will be in accordance with Darlington NGS’s 
licensing basis, governance, programs, and processes. TDS specific operating 
procedures prepared for the production of Mo-99 will be updated to include 
references to  and Y-90 and provided to CNSC staff as per the written 
notification process in the Darlington LCH. 

Overall, OPG does not expect any safety or operational issues to result from introducing 
 and Y-90 production at Darlington NGS using the existing TDS, and this will be 

confirmed with the completion of the safety and operational assessments. 

1.7 Project Timeline 
Following the submission of Letter of Intent to CNSC staff (Reference [3-1]), OPG is 
targeting to complete preliminary engineering for both isotopes in Q2 2024. Detailed 
engineering for the production of  and Y-90 will be completed in Q1 2025 and Q2 
2025 respectively. The nuclear safety assessment will be completed prior to the 
completion of preliminary engineering since a bounding case approach is used for the 
design of the targets. Commissioning for each isotope will take place following 
completion of detailed engineering.  

The engineering and design activities associated with the  and Y-90 Isotope 
Production projects will take place in accordance with N-PROC-MP-0090 as required per 
OPG Nuclear Management Systems. Final design of TDS software modifications 
required to support irradiation of new isotope targets will be completed in Q1 of 2025. 
Modification and reactor response commissioning activities will begin shortly after design 
completion.   

1.8 Regulatory Commitments 
The design documentation and safety analyses to be completed as part of the  
and Y-90 Isotope Production Projects are described in detail throughout previous 
sections of this submission. Some of the submissions and activities described are 
scheduled to occur after the date of this application. To provide confirmation that 
analysis and design has been completed as described throughout this submission, OPG 
has committed to REGMs to track completion of these deliverables. Appendix A provides 
a complete list of OPG’s regulatory commitments to support this amendment request. 
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Figure 5. Strategic Partnership relationships between companies 

 

2.0 SAFETY AND CONTROL AREAS 

The purpose of this section is to document the impact of  and Y-90 medical 
isotope production on OPG’s governance, programs and processes. A review of the 
impact on Darlington NGS’s PROL fourteen (14) SCAs was completed and is 
summarized in the following sections.  

OPG is responsible for continued safe operation of Darlington NGS and confirms that 
the modifications associated with the production of  and Y-90 medical isotopes 
will be implemented based on a robust safety case and in accordance with OPG’s ECC 
process and that is supported by safety assessments, which demonstrate continued safe 
reactor operation, public safety and environmental protection.  

OPG confirms continued compliance with the applicable requirements and standards 
outlined in the current Darlington NGS Licence Condition Handbook (LCH), and 
correspondence between OPG and CNSC staff regarding the listed regulatory 
requirements and OPG governance, programs and processes that form the licensing 
basis.  

2.1 Management System 
OPG’s proven Nuclear Management System provides a framework that establishes the 
processes and programs required to ensure OPG achieves its safety objectives, 
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continuously monitors its performance against these objectives, and fosters a healthy 
safety culture. 

Darlington NGS is compliant with Canadian Standards Association (CSA) N286-12, 
“Management system requirements for nuclear facilities”. OPG’s Nuclear Charter, N-
CHAR-AS-0002, “Nuclear Management System”, establishes the Nuclear Management 
System for OPG Nuclear. Vendors and contractors are qualified by OPG Supply Chain 
Quality Services under a process that ensures that the contractors have developed and 
implemented a management system that meets the applicable requirements outlined in 
the CSA N286 series of standards. 

Combining this with the long history of the contractors working in the Canadian nuclear 
industry and with OPG, provides verifiable confidence that the results of their work 
activities will satisfy all applicable standards. 

The Management System SCA is comprised of the following Safety Performance Areas 
(SPAs): 

• Management System 
• Organization 
• Performance Assessment, Improvement and Management Review 
• Operating Experience (OPEX), Problem Identification and Resolution (PI&R) 
• Change Management 
• Safety Culture 
• Configuration Management 
• Records Management 
• Supply Chain and Contractor Management 
• Business Continuity 

 
OPG has performed a thorough assessment of the project scope and has determined 
that the production of new isotopes using the existing TDS will not require any changes 
to the licensing basis of the Management System SCA. This is further explained in 
Section 2.1.1 to 2.1.8. 
 
Regulatory requirements that apply to the Management System SCA are listed in Table 
2.1.a. Furthermore, Table 2.1.b provides the list of OPG governance, programs and 
processes that form the licensing basis for Darlington NGS’s Management System and 
identifies the impact from  and Y-90. 
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Business Continuity 
Program 

OPG-PROG-0033 No Change 

Items and Services 
Management 

OPG-PROG-0009 No Change 

 

2.1.1 Management System 
The management and operation of OPG nuclear facilities is defined by the programs and 
associated nuclear governing documents as described in N-CHAR-AS-0002, “Nuclear 
Management System”. This document provides the pathways for compliance with CSA 
N286-12 for all activities which take place at OPG stations. This compliance is 
established by the framework from which all processes and programs take authority.  

OPG is responsible for the safe operation of the Darlington NGS and confirms that there 
will be no changes to the established Management System captured in OPG’s Nuclear 
Management System. Compliance with OPG’s ECC process will ensure quality, design 
basis compliance and configuration management. Safe reactor operation will take 
priority over medical isotope production and work executed by non-OPG staff will be 
through established quality assurance programs verified by OPG through regularly 
completed audits. 

As a result of this amendment there will be no change to the established licensing basis 
of the Management System SPA. 

2.1.2 Organization 
OPG’s organization is defined by N-STD-AS-0020, “Nuclear Management Systems 
Organization”, OPG’s role documents for certified positions, and OPG correspondence 
“Persons Authorized to Act on Behalf of OPG in Dealings with the CNSC”. 

The irradiation of two new medical isotopes, in addition to irradiation of Mo-99 using the 
Darlington NGS TDS may result in an increase to staffing level at Darlington NGS. This 
will be determined as part of the ECC process. If determined to be required, this 
increase will not result in organizational changes and there will be no changes to the 
established licensing basis of the Organization SPA. Similar to operation for the 
purposes of Mo-99, the Darlington Operations Department will be responsible for  
and Y-90 production through regular, pre-established seed and harvest cycles. Both 
scheduled and non-scheduled TDS maintenance will be performed as already 
established under the Mo-99 project. 

As a result of this amendment there will be no change to the established licensing basis 
of the Organization SPA. 

2.1.3 Performance Assessment, Improvement and Management Review 
OPG has an extensive performance improvement program and independent 
assessment described in N-PROG-RA-0003, “Performance Improvement”, and N-
PROG-RA-0010, “Independent Assessment”, respectively. OPG maintains this program 
as in accordance with its existing PROL and associated LCH. 

As a result of this amendment there will be no change to the established licensing basis 
of the Performance Assessment, Improvement and Management Review SPA. 
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2.1.4 Operating Experience, Problem Identification and Resolution 
OPG has an established comprehensive operating experience and process 
improvement & reliability procedures described in N-PROC-RA-0035, “Operating 
Experience Process”, and N-PROC-RA-0022, “Processing Station Condition Records”, 
respectively. OPG maintains these procedures in accordance with its existing PROL and 
associated LCH. 

As a result of this amendment there will be no change to the established licensing basis 
of the OPEX, PI&R SPA. 

Further, OPEX review will be conducted during the preliminary engineering phase to 
identify previous applicable experience and lessons learned identified within OPG’s 
Station Condition Records database and for external events documented in the CANDU 
Owners Group (COG) database. The results of the OPEX reviews will be documented 
and incorporated into this project. 

2.1.5 Change Management, Configuration Management, Records 
Management 

Ensuring what is in the station matches OPG controlled documents (drawings, 
flowsheets, manuals and procedures) is key to configuration management. As part of 
OPG’s modification process defined in OPG’s procedure, N-PROC-MP-0090, the 
requirement to update station documentation will be identified and tracked to completion 
as part of the Available for Service process. 

As a result of this amendment there will be no change to the established licensing basis 
of the Change Management SPA 

2.1.6 Safety Culture 
OPG’s number one priority is, and will continue to be, the safety of its employees, the 
public, protection of the environment and continued safe unit operation. OPG’s 
N-POL-0001, “Nuclear Safety & Security Policy” directs individuals at all levels of the 
organization to consider safety as the overriding priority (over schedule, cost and 
production). 

OPG’s approach to worker safety is governed by OPG-PROG-0005, “Environment 
Health and Safety Managed Systems”, which defines the overall process for managing 
safety and the responsibilities of the parties, specifically at the corporate level. In 
addition, a safety culture self-assessment methodology is developed following a 
continuous improvement process, which is governed by N-PROC-AS 0077, “Nuclear 
Safety & Security Culture Assessment”. 

As a result of this amendment there will be no change to the established licencing basis 
of the Safety Culture SPA. Continued safe reactor operation, compliance with operating 
limits and regulatory requirements will take priority over medical isotope production. 

2.1.7 Supply Chain and Contractor Management 
OPG has an extensive supply chain and contractor management program described in 
OPG-PROG-0009, "Items And Services Management", OPG maintains this program in 
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accordance with its existing PROL and associated LCH. OPG is ultimately responsible 
for ensuring that all on-site contractor activities comply with OPG’s safety requirements. 
OPG will provide oversight to BWXT employees who perform TDS maintenance and 
testing work at Darlington NGS. Figure 5 Section 1.9 describes the contractor 
relationship between OPG, LEP and vendors partners. 

As a result of this amendment there will be no change to the established licensing basis 
of the Supply Chain and Contractor Management SPA. 

2.1.8 Business Continuity 
OPG’s program document OPG-PROG-0033, “Business Continuity Program” and 
guidance document N-GUID-09100-10000, “Contingency Guideline for Maintaining Staff 
in Key Positions When Normal Station Access Is Impeded”, will not require changes. 

As a result of this amendment there will be no change to the established licensing basis 
of the Business Continuity SPA. 

 

2.2 Human Performance Management 
Human performance relates to reducing the likelihood of human error in work activities. It 
refers to the outcome of human behaviour, functions, and actions in a specified 
environment, reflecting the ability of workers and management to meet the system’s 
defined performance under the conditions in which the system will be employed. 

The Human Performance program integrates site-wide proactive (prevention) and 
reactive (detection and correction) human performance initiatives. 

The Human Performance SCA is comprised of the following SPAs: 

• Human Performance Program 
• Personnel Training 
• Personnel Certification 
• Work Organization and Job Design 
• Fitness for Duty 

OPG has performed a thorough assessment of the project scope and has determined 
that the production of new isotopes using the existing TDS will not require any changes 
to the licensing basis of the Human Performance Management SCA. As a result of this 
amendment, OPG will develop and deliver the necessary training to staff working with 
the TDS as per existing governance. This is further explained in Section 2.2.1 to 2.2.5. 

Regulatory requirements that apply to the Human Performance Management SCA are 
listed in Table 2.2.a. Furthermore, Table 2.2.b provides the list of OPG governance, 
programs and processes that form the licensing basis for Darlington NGS’s Human 
Performance and identifies the impact from  and Y-90. 
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Written and Oral Initial 
Certification Examination 
for Shift Personnel 

N-INS-08920-10004 No Change 

Simulator-Based Initial 
Certification Examinations 
for Shift Personnel 

N-INS-08920-10002 No Change 

Requalification Testing of 
Certified Shift Personnel 

N-INS-08920-10001 No Change 

Responsible Health 
Physicist 

N-MAN-08131-10000-
CNSC-031 

No Change 

Shift Manager, Darlington 
Nuclear 

N-MAN-08131-10000-
CNSC-006 

No Change 

Control Room Shift 
Supervisor 

N-MAN-08131-10000-
CNSC-008  

No Change 

Authorized Nuclear 
Operators 

N-MAN-08131-10000-
CNSC-010  

No Change 

Unit 0 Control Room 
Operator 

N-MAN-08131-10000-
CNSC-025 

No Change 

 

2.2.1 Human Performance Program 
The objective of Darlington’s Human Performance program, N-PROG-AS-0002, “Human 
Performance” is to reduce human performance events and errors by managing defences 
in pursuit of zero events of consequence. 

Darlington NGS’s NK38-PLAN-09030.2-10001-R008, “Darlington Human Performance 
Strategic Plan” starts with awareness, understanding, and commitment by all levels of 
the organization. It involves driving line ownership and accountability regarding human 
performance best practices. The strategic plan involves multi-faceted initiatives from 
individual to leadership level. 

The Human Performance program integrates site-wide proactive (prevention) and 
reactive (detection and correction) human performance initiatives, which includes the 
following: 

• Providing oversight and mentoring of department human performance. 
• Identifying emerging human performance issues and determining strategies for 

related improvement. 
• Approving site-wide human performance improvement initiatives and measures 

and overseeing implementation progress. 
• Use of the human performance toolbox, prevent event tools. 
• Identifying and implementing human performance improvement communication, 

education, and training opportunities. 
 

The site strategic plan provides guidance to the leadership team on the requirements for 
the development and implementation of an integrated site and department human 
performance strategic plan. Department managers and supervisors develop a human 
performance plan that sets clear direction and priorities to achieve common goals. 
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A Human Factors Assessment will be completed as part of the detailed engineering 
phase following OPG’s ECC process (Appendix A). 

As a result of this amendment there will be no change to the established licensing basis 
of the Human Performance Program SPA. 

2.2.2 Personnel Training 
As a prerequisite for TDS operation, OPG staff are required to successfully complete the 
TDS training qualification that is compliant with OPG’s training program 
N-PROG-TR-0005, “Training” and N-PROC-TR-0008 “Systematic Approach to Training” 
(and include irradiation of  and Y-90). As a result of this amendment, changes to 
training will be updated according to OPG’s governance. No changes are required to the 
Darlington NGS licensing basis; however, existing licensing basis programs will be used 
to ensure training is developed and delivered in accordance with requirements. 

2.2.3 Personnel Certification 
As a result of this amendment there will be no change to the established licensing basis 
of the Personnel Certification SPA. 

2.2.4 Work Organization and Job Design 
OPG has an annual workforce planning process to manage its workforce verified by 
station management prior to the TDS operation on Unit 2. There is no change to this 
performance area based on the introduction of the  and Y-90. 

As a result of this amendment there will be no change to the established licensing basis 
of the Work Organization and Job Design SPA. 

2.2.5 Fitness for Duty 
As part of OPG’s fitness for duty program, OPG has in place a Continuous Behaviour 
Observation Program which trains supervisors and managers to monitor workers for 
signs of fatigue or other factors which could adversely impact worker performance. 

OPG has in place hours of work requirements that are documented in N-PROC-OP-
0047, “Hours of Work Limits and Managing Worker Fatigue” that sets limits for the 
number of hours within a specified time period that station staff can work. The limits, 
which are in place to guard against fatigue in the workplace, are very strict in 
comparison to other jurisdictions. 

Production of  and Y-90 using the TDS will not impact OPG’s fitness for duty 
program or compliance to hours-of-work requirements. 

 

2.3 Operating Performance 
OPG’s nuclear operations program, N-PROG-OP-0001, “Conduct of Operations”, 
implements a series of standards and procedures in compliance with the regulatory 
requirements to ensure the safety of public, environment, station personnel, and station 
equipment. This program establishes safe, uniform, and efficient operating practices and 
processes within nuclear facilities that provide nuclear professionals the ability to ensure 







CD# NK38-CORR-00531-25215 

29 of 60 

As per licence condition 15.6, Molybedenum-99 Isotope Irradiation Program, in the 
Darlington NGS LCH, CNSC staff’s notification will take place following completion of 
updates to these documents. 

2.3.3 Reporting and Trending 
Reporting will be performed in compliance with CNSC regulatory document REGDOC-
3.1.1 “Reporting Requirements for Nuclear Power Plants” as applicable. 

2.3.4 Outage Management Performance 
During planned outages, various inspections and maintenance activities on the TDS will 
be scheduled and planned in accordance with N-PROC-MA-0013, “Planned Outage 
Management”. 

2.3.5 Safe Operating Envelope (SOE) 
The objective of OPG’s SOE program, as defined in N-STD-MP-0016, “Safe Operating 
Envelope”, is to specify information required to ensure that station operation is in 
conformance with Safety Analysis for which the station is licensed to operate. 

The TDS has very few interfaces with other station systems, it does not produce volatile 
fission products and the design complies with applicable regulatory requirements. The 
installation of the TDS did not require any revision to the Operational Safety 
Requirements (OSRs). The production of Mo-99, , and Y-90 in Darlington NGS 
reactors will not impact any of the SOE documents. 

2.3.6 Severe Accident Management and Recovery 
There is no impact to severe accident management and recovery from the addition of 
these new medical isotopes. 

2.3.7 Accident Management and Recovery 
There is no impact to accident management and recovery from the addition of these new 
medical isotopes. 

 

2.4 Safety Analysis 
The Safety Analysis SCA is comprised of the following SPAs: 
 

• Deterministic Safety Analysis 
• Hazard Analysis 
• Probabilistic Safety Analysis 
• Criticality Safety 
• Severe Accident Analysis 
• Management of Safety Issues (including R&D Programs) 

 
The nuclear safety case and operational assessments for the introduction of the TDS 
and production of Mo-99 was completed prior to the operation of the TDS. The complete 
comprehensive Mo-99 assessment N-REP-03500-0839983, “Integrated Nuclear Safety 
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and Operational Assessment of the Target Delivery System in Darlington” demonstrated 
the relatively small impact of producing Mo-99 in the TDS on the complete safety case 
and operation at Darlington NGS (Enclosure 5 of Reference [3-3]). 
 
Similarly, NK38-REP-03600-10014, “Nuclear Safety Impact Assessment Report”, was 
completed to determine the impact of introducing new isotopes into the TDS. This report 
reviewed the critical documents that were produced in support of the installation and 
operation of the existing TDS. The assessments concluded the TDS system did not 
introduce any new initiating events or hazards that would impact the conclusions of the 
current safety analysis or Probabilistic Safety Assessments (PSA). 
 
Furthermore, the operational assessment confirmed that the introduction of the current 
target capsules for molybdenum is well within the capability of current systems and 
process to ensure plant operation remains consistent with the defined SOE. Introduction 
of new target capsules with new isotopes that have very similar characteristics in terms 
of reactivity worth and mass are not expected to change the conclusions made for the 
original TDS project. 
 
The new target capsule design requirements will include a bounding requirement in 
terms of the existing Mo-99 safety analysis. This will be confirmed through detailed 
analysis of the two targets to confirm this design requirement and validated through 
detailed commissioning. This detailed safety assessment will be carried out as per 
OPG's Nuclear Safety Analysis governance and ECC process. 
 
OPG has performed a review of the project scope and anticipates that the production of 
new isotopes using the existing TDS will not require any changes to the licensing basis 
of the Safety Analysis SCA based on the completed Nuclear Safety Impact Assessment. 
 
 

2.5 Physical Design 
It is important to note that there have been no modifications made to the physical design 
of the TDS. While the physical system and configuration remains unchanged, a software 
update will be completed to accommodate the different dwell times for each isotope. The 
system will continue to operate as intended and maintains its established functionality 
without any alterations to its physical structure or components. 
 
The Physical Design SCA is comprised of the following SPAs: 

• Design Governance 
• Site Characterization 
• Facility Design 
• Structure Design 
• System Design 
• Component Design 

 





CD# NK38-CORR-00531-25215 

32 of 60 

Engineering Change Control 
Process 

N-PROC-MP-0090 No Change 

Software N-PROG-MP-0006 No Change 
Pressure Boundary Program N-PROG-MP-0004 No Change 
System and Item Classification N-PROC-MP-0040 No Change 
Design Registration N-PROC-MP-0082 No Change 
Pressure Boundary Program 
Manual 

N-MAN-01913.11-
10000 

No Change 

Index to OPG Pressure 
Boundary Program Elements 

N-LIST-00531-10003 No Change 

Authorized Inspection Agency 
for Pressure Boundary 
Inspection and Registration 
Services 

N-CORR-00531-
19076 

No Change 

Environmental Qualification N-PROG-RA-0006 No Change 
 

2.5.1 Design Governance 
Design changes are performed in accordance with OPG’s engineering change control 
program N-PROG-MP-0001 to ensure design changes to each OPG Nuclear facility 
(including systems, structures, or components, software, and engineered tooling) are 
planned, designed, installed, commissioned and placed into or removed from service 
such that the facility configuration is managed in accordance with the design and the 
licensing basis, and remains within the SOE. 

2.5.2 Site Characterizations 
There are no changes to Site Characterizations. 

2.5.3 Facility Design 
There are no changes to Facility Design. 

2.5.4 Structure Design 
There are no changes to Structure Design. 

2.5.5 System Design 
Minor software changes are anticipated prior to the introduction of  and Y-90 into 
the TDS in order to accommodate the different dwell times for different isotopes. These 
modifications will be implemented in accordance with OPG’s ECC process. 

2.5.6 Component Design 
As a result of introducing  and Y-90 target capsules into the TDS, software 
changes will be completed to update the required dwell time as it is isotope specific. 
These changes will be done in accordance with OPG ECC process. 
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(FFSG) for Feeders in CANDU 
Reactors 

R03 

Steam Generators Life Cycle 
Management Plan 

N-PLAN-33110-
10009 

No Change 

Darlington Units 1-4 Steam 
Generator Life Cycle 
Management Plan 

NK38-PLAN-33110- 
00001 

No Change 

Fitness-for-Service Guidelines 
for Steam Generator and 
Preheater Tubes 

COG-07-4089–R01 No Change 

Fuel Channels Life Cycle 
Management Plan 

N-PLAN-01060-
10002 

No Change 

Darlington Nuclear 1-4, Unit 1 
Fuel Channel Pressure Tubes 
Periodic Inspection Program 
Plan 

NK38-PIP-31100-
10001 

No Change 

Darlington Nuclear 1-4, Unit 2 
Fuel Channel Pressure Tubes 
Periodic Inspection Program 
Plan 

NK38-PIP-31100-
10002 

No Change 

Darlington Nuclear 1-4, Unit 3 
Fuel Channel Pressure Tubes 
Periodic Inspection Program 
Plan 

NK38-PIP-31100-
10003 

No Change 

Darlington Nuclear 1-4, Unit 4 
Fuel Channel Pressure Tubes 
Periodic Inspection Program 
Plan 

NK38-PIP-31100-
10004 

No Change 

Reactor Components and 
Structures Life Cycle 
Management Plan 

N-PLAN-01060-
10003 

No Change 

Long Term Darlington Life 
Management Plan for Inconel 
X-750 Spacers 

NK38-PLAN-31160- 
10000 

No Change 

Darlington Nuclear Generating 
Station Periodic Inspection 
Plan for Unit 1 

NK38-PIP-03641.2- 
10001 

No Change 

Darlington Nuclear Generating 
Station Periodic Inspection 
Plan for Unit 2 

NK38-PIP-03641.2- 
10002 

No Change 

Darlington Nuclear Generating 
Station Periodic Inspection 
Plan for Unit 3 

NK38-PIP-03641.2- 
10003 

No Change 

Darlington Nuclear Generating 
Station Periodic Inspection 
Plan for Unit 4 

NK38-PIP-03641.2- 
10004 

No Change 

Darlington Nuclear Generating 
Station – Periodic Inspection 
Program for Unit 0 and Units 1 
to 4 Containment Components 

NK38-PIP-03642.2- 
10001 

No Change 

Darlington Nuclear – Unit 0 
Containment Periodic 
Inspection Program 

NK38-PIP-03643.2- 
10002 

No Change 

Aging Management Plan for 
Containment Structures 

N-PLAN-01060-
10004 

No Change 
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Darlington Nuclear – Reactor 
Building Periodic Inspection 
Program 

NK38-PIP-03643.2- 
10001 

No Change 

Darlington Nuclear – Vacuum 
Building Periodic Inspection 
Program 

NK38-PIP-03643.2- 
10003 

No Change 

Inspection of Post Tensioning 
Tendons on Darlington NGS 
Vacuum Building 

NK38-TS-03643-
10001 

No Change 

Administrative Requirements 
for In- Service Examination 
and Testing for Concrete 
Containment Structures 

N-PROC-MA-0066 No Change 

Aging Management Plan for 
Darlington NGS Non- 
Containment Building 
Structures 

NK38-PLAN-01060- 
10010 

No Change 

Darlington NGS Main 
Containment Structure In-
Service Leakage Rate Test 
Requirements in Accordance 
with CSA N287.7-08 

NK38-REP-34200-
10066 

No Change 

Darlington NGS Vacuum 
Structure In- Service Leakage 
Rate Test Requirements in 
Accordance with CSA N287.7-
08 

NK38-REP-26100-
10005 

No Change 

 

2.6.1 Equipment Fitness for Service/Equipment Performance 
OPG’s N-PROG-MA-0025, “Major Components Program” establishes a formal and 
systematic process in OPG Nuclear for managing information related to four major 
component areas: feeders, steam generators, fuel channels, and reactor components 
and structures. The operation of the TDS with  and Y-90 target capsules will not 
impact the fitness for service and periodic inspections of the major components. 

The TDS system will continue to be maintained in accordance with OPG procedures and 
the introduction of new target capsules and associated changes in system operating 
requirements due to differences in harvesting and seeding requirements will be reviewed 
and updated as per OPG’s ECC process.  

2.6.2 Maintenance 
As a result of this amendment there will be no change to the established licensing basis 
of the Maintenance SPA. 

2.6.3 Structural Integrity 
As a result of this amendment there will be no change to the established licensing basis 
of the Structural Integrity SPA. 
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2.6.4 Aging Management 
As a result of this amendment there will be no change to the established licensing basis 
of the Aging Management SPA. 

2.6.5 Chemistry Control 
As a result of this amendment there will be no change to the established licensing basis 
of the Chemistry Control SPA. 

2.6.6 Periodic Inspection and Testing 
As a result of this amendment there will be no change to the established licensing basis 
of the Periodic Inspection and Testing SPA. 

 

2.7 Radiation Protection 
As per OPG’s N-PROG-RA-0013, “Radiation Protection”, the overriding objective of the 
Radiation Protection program at Darlington is the control of occupational and public 
exposure to radiation. For the purposes of controlling radiation doses to workers and the 
public, this program has five implementing objectives: 

• Keeping individual radiation doses below regulatory limits 
• Avoiding unplanned radiation exposures 
• Keeping individual risk from lifetime radiation exposure to an acceptable level 
• Keeping collective radiation doses ALARA, social and economic factors taken 

into account 
• Keeping public exposure to radiation well within regulatory limits. 

 
The Radiation Protection SCA is comprised of the following SPAs: 

• Application of ALARA 
• Worker Dose Control 
• Radiation Protection Program Performance 
• Radiological Hazard Control 

OPG has performed a thorough assessment of the project scope and has determined 
that the production of new isotopes using the existing TDS will not require any changes 
to the licensing basis of the Radiation Protection SCA. This is further explained in 
Section 2.7.1 to 2.7.4. 

Regulatory requirements that apply to the Radiation Protection SCA are listed in Table 
2.7.a. Furthermore, Table 2.7.b provides the list of OPG governance, programs and 
processes that form the licensing basis for Darlington NGS’s Radiation Protection and 
identifies the impact from  and Y-90. 
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The TDS ALARA guide NK38-GUID-30550-00001, “Darlington Nuclear Target Delivery 
System ALARA Design Guide” is the driving document that establishes the design 
targets and limits for radiological safety (radiation dose, dose rate, airborne and surface 
contamination, etc.) 

Other factors for controlling and managing radiation exposure and ALARA principles 
applied during the Mo-99 TDS designs are documented in their respective design plan, 
NK38-PLAN-30550-00008, “Darlington Nuclear Target Delivery System ALARA Design 
Plan” (Reference [3-9]) and ALARA Assessment, NK38-REP-30550-00012, “Design 
ALARA Assessment” (Reference [3-8]). 

OPG completed a preliminary  and Y-90 ALARA analysis, where the objective 
was to estimate if external radiation hazards associated with the irradiated  and Y-
90 target capsules are bounded by the external radiation hazards of Mo-99 targets. The 
focus of the preliminary assessment was on the project specific target material and 
capsule design. The remaining TDS system components (Zirconium Basket, Titanium 
Winch Cable, etc.) were assumed to remain constant, and therefore, not considered in 
this assessment. The primary variables that affect external radiation hazards associated 
with unshielded irradiated target capsules are composition (target material, ballast, 
sheath), irradiation duration, and dwell time. In conclusion, the unshielded external 
radiation hazards documented in NK38-REP-30550-00012, were bounding. A complete 
ALARA assessment will be completed during the detailed engineering phase of the 
project and will be submitted to CNSC staff as per the commitments in Appendix A. 

2.7.2 Worker Dose Control 
Individual worker radiation doses, including those for contractors and visitors, are 
managed to Exposure Control Levels that are below Administrative Dose Limits that are 
in turn below the regulatory limits.  

The Design ALARA Assessment, NK38-REP-30550-00012, documents the estimated 
accumulated whole-body dose increase to station personnel from TDS operation. This 
will be maintained well below the Exposure Control Levels and will be confirmed through 
the completion of detailed design. 

2.7.3 Radiation Protection Program Performance 
As a result of this amendment there will be no change to the established licensing basis 
of the Radiation Protection Program Performance SPA. 

2.7.4 Radiological Hazard Control 
The radiological hazard of processing the  and Y-90 is bounded by the processing 
of Mo-99. It represents a radiation hazard that can be managed to ensure compliance 
with OPG’s RP program. 

2.8 Conventional Health and Safety 
The Conventional Health and SCA is comprised of the following SPAs: 
 

• Performance 
• Practices 
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Programs 
Darlington Environmental 
Monitoring Program 

NK38-MAN-03443- 10002 No Change 

Darlington Nuclear 
Environmental Risk 
Assessment 

NK38-REP-07701- 00001 No Change 

 

2.9.1 Effluent and Emissions Control (Releases) 
OPG is committed to complying with the requirements of the CSA Standard N288 series 
documents, as required in Darlington’s LCH. 

The licensee shall control radiological releases to ALARA, thereby minimizing dose to 
the public resulting from Darlington NGS operation. 

Darlington NGS reports against approved Derived Release Limits (DRLs), which are 
defined in CSA Standard N288.1 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. 

Because radiological releases are very small in comparison with the DRLs and Action 
Levels, lower Internal Investigation Levels (IILs) are used to demonstrate and maintain 
adherence to the ALARA principle. 

There will be no changes to the DRLs, Action Levels, or IILs as a result of the  
and Y-90 introduction into the TDS. Consistent with current performance, the cumulative 
public dose resulting from Darlington NGS is bounded by the Mo-99 operation which will 
remain well below 1% of the regulatory public dose limit of 1,000 μSv per year and the 
dose from background in the vicinity of Darlington NGS of approximately 1,400 μSv per 
year. 

2.9.2 Environmental Management System (EMS) 
OPG’s OPG-POL-0021, “Environmental Policy” requires that OPG maintain an 
Environmental Management System (EMS) consistent with the ISO 14001, 
“Environmental Management System Standard”. 

Operation of the TDS with  and Y-90 is bounded by Mo-99 operation and will be in 
accordance with OPG’s EMS program as described in OPG-PROG-0005, 
“Environmental Management Systems” and OPG-POL-0021. The EMS provides specific 
directions on how the Environmental Policy is implemented while meeting the 
expectations of OPG-POL-0032, “Safe Operations Policy” and N-POL-0001, “Nuclear 
Safety & Security Policy”. 

2.9.3 Assessment and Monitoring 
The Darlington NGS Environmental Monitoring Program (EMP) complies with CSA 
Standard N288.4-10 “Environmental monitoring programs at Class 1 nuclear facilities 
and uranium mines and mills”. 
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The EMP also complies with any applicable statutes, regulations, licences, or permits 
that govern the operation of the facility including, but not limited to, section 3 (h) of 
CNSC’s Class I Nuclear Facilities Regulations and section 3.5 of REGDOC-3.1.1. The 
EMP is in place at Darlington NGS to monitor radioactive and non-radioactive 
contaminants, physical stressors, or environmental effects within the environment on 
and surrounding the OPG site, inclusive of those resulting from the installation and 
operation of the TDS. Additionally, environmental sampling and analyses for the EMPs 
support the calculation of annual public dose resulting from operation of Darlington NGS, 
as required by REGDOC-3.1.1. OPG submits the annual EMP report to CNSC staff as 
required by the Darlington PROL. The results are also made available to the public on 
the OPG website. 

The Effluent Monitoring Program at Darlington NGS is in accordance with the N-STD-
OP-0031 “Monitoring of Nuclear and Hazardous Substances in Effluents” and complies 
with CSA Standard N288.5-11, “Effluent monitoring programs at Class I nuclear facilities 
and uranium mines and mills”. This monitoring program ensures that releases are below 
regulatory limits and complies with principles of ALARA. OPG provides the results of the 
airborne and waterborne radioactive effluent monitoring program to CNSC staff quarterly 
and these results are also made available to the public on the OPG website. 

2.9.4 Protection of People 
There are no changes to Protection of People. 

2.9.5 Environmental Risk Assessment 
There are no changes to Environmental Risk Assessment. 

2.10 Emergency Management and Fire Protection 

The Emergency Management and Fire Protection SCA is comprised of the following 
SPAs: 
 

• Conventional Emergency Preparedness and Response 
• Nuclear Emergency Preparedness and Response 
• Fire Emergency Preparedness and Response 

Under its current PROL, Darlington NGS is required to maintain an emergency 
preparedness program in accordance with CNSC regulatory documents REGDOC-
2.10.1, “Nuclear Emergency Preparedness and Response” and REGDOC-2.3.2 
“Accident Management: Severe Accident Management Programs for Nuclear Reactors”, 
as well as a fire protection program in accordance with CSA Standard N293-12. 

OPG has performed a thorough assessment of the project scope and has determined 
that the production of new isotopes using the existing TDS will not require any changes 
to the licensing basis of the Emergency Management and Fire Protection SCA. This is 
further explained in Section 2.10.1 to 2.10.3. 

Regulatory requirements that apply to the Emergency Management and Fire Protection 
SCA are listed in Table 2.10.a. Furthermore, Table 2.10.b provides the list of OPG 
governance, programs and processes that form the licensing basis for Darlington NGS’s 
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Assets 
Significant Cyber Assets NK38-LIST-69000-10001 No Change 

 

2.12.1 Facilities and Equipment 
The production of  and Y-90 in the TDS will not require changes to security 
related facilities, equipment or staffing levels. The incoming and outgoing  
transportation vehicles will be processed by Darlington security staff in accordance with 
N-INS-61400-10016, “Security Process of Vehicle Ingress and Egress to the Controlled 
and Protected Areas”. 

2.12.2 Response Arrangements 
The installation and operation of the  and Y-90 in the TDS will not require 
changes to security response arrangements or processes. 

2.12.3 Security Practices, Drills and Exercises 
The installation and operation of the  and Y-90 in the TDS will not require 
changes security practices, drills, or exercises. 

2.12.4 Cyber Security 
The installation and operation of the  and Y-90 in the TDS will not require 
changes to cyber security. 

2.13 Safeguards and Non-Proliferation 
The Safeguards and Non-Proliferation SCA is comprised of the following SPAs: 

• Nuclear Material Accountancy and Control 
• Access and Assistance to the IAEA 
• Operational and Design Information 
• Safeguards Equipment, Containment and Surveillance 
• Import and Export 

 
Darlington NGS will continue to meet Canada’s international obligations under the Treaty 
on the Non-Proliferation of nuclear weapons. This project will not interface with the fuel 
cycle or with the Irradiated Fuel Bays and does not involve nuclear material as defined 
by IAEA regulations (Uranium, Thorium or Plutonium). 

OPG has performed a thorough assessment of the project scope and has determined 
that the production of new isotopes using the existing TDS will not require any changes 
to the licensing basis of the Safeguards and Non-Proliferation SCA. This is further 
explained in Section 2.13.1 to 2.13.5. 

Regulatory requirements that apply to the Safeguards and Non-Proliferation SCA are 
listed in Table 2.13.a. Furthermore, Table 2.13.b provides the list of OPG governance, 
programs and processes that form the licensing basis for Darlington NGS’s Safeguards 
and Non-Proliferation and identifies the impact from  and Y-90. 

 







CD# NK38-CORR-00531-25215 

52 of 60 

2.14.1 Package Design and Maintenance 
, having ownership of the transportation packaging, will be responsible for 

the packaging design and maintenance. 

At the applicable Darlington NGS unit, the irradiated targets will be loaded into a certified 
radioactive material transportation package for shipment to  

, using the flask loader. 

2.14.2 Packaging and Transport 
The Radioactive Material Transportation (RMT) program W-PROG-WM-0002, 
“Radioactive Material Transportation”, establishes the necessary controls for safe, 
regulatory compliant and efficient transportation of radioactive material at OPG. The 
RMT program establishes procedures for the handling, packaging, shipment, carriage, 
and receipt of radioactive materials. The program also addresses emergency responses 
to transportation accidents. 

In accordance with this program and the regulatory requirements, OPG staff will 
package the irradiated targets for shipment in the CNSC certified transportation 
packaging and will prepare the shipping paperwork for receipt at a facility licensed by the 
CNSC to receive the specific material. 

2.14.3 Registration for Use 
In accordance with the CNCS’s “Packaging and Transportation of Nuclear Substances 
Regulations”, OPG will apply for and obtain CNSC confirmation to use the  and 
Y-90 certified transportation packaging prior to the first shipment. OPG has procedures 
in place for the registration for use of certified design transportation packages. There will 
be no changes due to  and Y-90. 

 

3.0 OTHER MATTERS OF REGULATORY INTEREST 

3.1 Public Information and Engagement 
OPG believes in timely open and transparent communication to maintain positive and 
supportive relationships and confidence of key stakeholders. OPG’s Corporate Relations 
and Communications organization adheres to the principles and process for external 
communications as governed by the Nuclear Public Information and Disclosure 
standard. 

OPG provides responses to issues and questions raised by stakeholders and the public, 
and tracks issues and questions to identify trends in order to further refine proactive 
communications. Two-way dialogue with community stakeholders and residents is 
facilitated through personal contact, community newsletters, speaking engagements, 
advertising, and educational outreach. 

Through this regular outreach of an on-going nature, OPG continues to provide 
members of the public and interested parties with information regarding the production 
and transportation of  and Y-90. 
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3.2 Community Committees 
The Darlington Community Advisory Council (CAC) meets to exchange information and 
provide advice to senior station management on station activities as they relate to the 
adjacent community and public use of the waterfront trail and adjacent lands. 

OPG also has a representative on the Durham Nuclear Health Committee (DNHC). OPG 
Nuclear staff make regular presentations to the DNHC on a variety of environmental, 
community outreach and operational issues. The committee is chaired by the Durham 
Region Medical Officer of Health. 

These forums provide opportunity for public engagement, and information exchange 
regarding the expansion of the TDS to also produce  and Y-90. 

3.3 Indigenous Community Engagement 
OPG is committed to engaging with identified Indigenous Nations and communities and 
those having an interest in its current nuclear operations and future nuclear projects, 
including the production of the medical isotopes described herein. OPG’s Indigenous 
Relations Policy, OPG-POL-0027, “Indigenous Relations Policy”, provides a framework 
for engaging with Indigenous Nations and communities and providing support of 
community programs and initiatives. As part of its Indigenous Relations policy, OPG 
maintains and Indigenous Relations program for its nuclear operations with the goals of: 

• Keeping proximate Indigenous Nations and communities informed of nuclear 
station operations, emerging projects and station environmental performance; 

• Seeking the input and worldviews of Indigenous Nations and community 
representatives about OPG’s ongoing nuclear operations and projects, and; 

• Addressing and resolving identified concerns as applicable. 

Additionally, OPG’s Reconciliation Action Plan (RAP) sets out measurable goals to 
advance reconciliation with Indigenous Nations, communities, and businesses. 

As recommended in the CNSC REGDOC 3.2.2, Indigenous Engagement, an Indigenous 
Engagement Plan has been prepared to document the engagement scope and activities 
regarding these medical isotope projects, NK38-PLAN-00120-00018, “Isotope 
Engagement and Communications Plan with Indigenous Communities”, (Enclosure 1 of 
this submission). 

4.0 CONCLUSION 

The production of  and Y-90 are an important initiative for the nuclear industry and 
the medical community. OPG’s request for amendment of the Darlington NGS PROL to 
add a new licensed activity to possess, transfer, process, package, manage and store 

 and Y-90 radioisotopes and their associated decay isotopes is presented in this 
application. Based on preliminary assessments, these two new isotopes are bounded by 
the safety assessment that was completed for Mo-99 and presents no greater risk than 
the production of Mo-99 using the TDS. Furthermore, the production of these medical 
isotopes will be implemented based on OPG’S Nuclear Management System. Overall, 
OPG is responsible for continued safe operation of the Darlington NGS and confirms 
that the production of  and Y-90 at Darlington NGS using the TDS will not 
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compromise continued safe reactor operation, public and employee safety, and 
environmental protection.  

The safety case for this project can be summarized as follows:  

• Design: OPG will continue to follow its established Engineering Change Control 
process for ensuring the design complies with applicable regulatory requirements 
and that design basis will be maintained. 

• Continued Safe Reactor Operation: OPG will complete a comprehensive 
safety assessment to confirm that the operation of the TDS using  and Y-
90 target capsules will have negligible effects on safe reactor operation, and on 
public safety.  

• Environmental Protection: A predictive environmental effects assessment, 
NK38-REP-30550-00029, "Predictive Effects Assessment for The DN 
Molybdenum Isotope Irradiation System (Unit 4)" (Reference [3-10]) prepared in 
accordance with CSA Standards N288, concluded the safe operation of the TDS, 
which was confirmed during TDS commissioning. As the number of seeding and 
harvesting cycles per year for the new isotopes remains unchanged, which was 
the primary factor considered in the Mo-99 PEA assessment, the introduction of 
the new target capsules is not expected to have any additional environmental 
impact. This will be reviewed and validated as per OPG’s ECC process. 

• Licensing Basis: Operation of the TDS using  and Y-90 target capsules 
will have minimal impact on Darlington’s licensing basis, governance, programs 
and processes. 

Prior to operating the TDS with  and Y-90 target capsules, the insertion, seeding 
and harvesting will be fully tested following detailed procedures to demonstrate 
continued reactor safety. Once installed and fully commissioned, OPG staff will be 
qualified to operate and maintain the TDS to produce Mo-99,  and Y-90.  

OPG will continue to meet Canada’s international obligations under the Treaty on the 
Non- Proliferation of Nuclear Weapons. 
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APPENDIX C 
 

Y-90 Target Capsule Outline 
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ATTACHMENT 4 

Technical Summary of NK38-REP-03600-10014-000, Nuclear Safety Impact Assessment of 
New Isotope Irradiation in the Target Delivery System 

 

The Nuclear Safety Impact Assessment conducted by Ontario Power Generation (OPG) 
focuses on the introduction of new isotopes in the Target Delivery System (TDS) at Darlington 
Nuclear Generating Station (DNGS).  The assessment aims to evaluate the impact of using new 
target capsules to produce medical isotopes.  The document provides an overview of the TDS 
system, target capsule design features, and the objectives of the assessment.  

The assessment focuses on the introduction of new isotopes that will be irradiated in the DNGS 
TDS utilizing target capsules that are like those used currently to produce Mo-99. The new 
target capsules have the same characteristics in terms of geometry, physical properties, 
including mass and reactivity worth, combined with negligible differences in heating, radiation, 
and chemistry impacts.  

The assessment included reviewing key documents completed supporting the installation and 
operation of the existing TDS. Several key reports and assessments were reviewed, including 
the Event Identification and Classification Report, the Internal and External Hazard Screening 
Assessment, the Probabilistic Safety Assessment, the Integrated Nuclear Safety and 
Operational Assessment, the Operational Assessment of the TDS Installation, and the Cobalt 
Adjuster and Molybdenum Target Delivery System Interaction report.  These reports provide 
valuable information on the safety analysis, operational assessments, and interactions between 
the TDS and other systems.  

Detailed assessments of potential new initiating events, the potential for impact on the existing 
safety analyses, impacts on the Probabilistic Safety Assessment (PSA) elements, and 
operational impacts were part of the review. The conclusions of the assessments are:  

• While the event identification and classification for the TDS identified 11 new events and 
potential impact on some existing systems, the introduction of new target capsules does 
not change the conclusions or introduce any new events; 

• Parametric assessments indicated the TDS and production of isotopes has no 
detrimental impact on reactor safe and reliable operation and the introduction of new 
target capsules does not change the conclusions; 

• Introduction of new target capsules does not impact the conclusion that the overall 
impact from the TDS on the quantification of Severe Core Damage Frequency and Large 
Release Frequency in the various PSA elements would be expected to be low; 

• Operational assessments completed for the TDS are not impacted by the introduction of 
new target capsules; 

• A review of safety analysis appendices and Cobalt Adjuster Rod interactions report did 
not identify any issues or challenges associated with the existing accident progression or 
consequences with the introduction of new target capsules.  
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As part of the original design and installation of the TDS at DNGS a detailed Failure Mode and 
Effects analysis was completed and formed the basis for the subsequent planning and analysis 
of the associated safety cases. The Event identification and classification exercise identified a 
few new initiating events with only a small subset being associated with or impacted by the 
target capsule design. In addition to those initiating events considered in safety analysis, 
additional initiating events were screened for impact on the PSA. Again, only a subset of these 
being specific to the target capsule design.  

Detailed analysis was performed in support of the TDS installation, not just for safety analysis 
implications but the overall impact on plant Operations. Review of all Darlington Safety Report 
Accident Analysis Appendices was completed and are detailed in the integrated safety and 
operational assessment and the Cobalt interactions report. Impact on the ability to comply with 
key safety parameters was assessed and documented in both the operational and the 
integrated safety and operational assessment reports.   

The detailed assessments concluded the TDS system did not introduce any new initiating 
events or hazards that would impact the conclusions of the current safety analysis or PSAs. 
Further, the operational assessment confirmed that the introduction of the current target 
capsules for molybdenum is well within the capability of current systems and process to ensure 
plant operation remains consistent with the defined Safety Operating Envelope (SOE).  

The Nuclear Safety Impact Assessment considered the relative reactivity worth of various 
device configurations. Figure 1 shows the anticipated relative reactivity worth for only the 
current target and the new target capsules. The new target capsule values (Iso XXX and Iso 
YYY) are based on estimated worth values based of the preliminary device composition using a 
mass extrapolation. The value for Mo-99 is the theoretical value that was confirmed during 
commissioning of the system. This is the reactivity worth of a single string of target capsules.  
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Figure 1, Target Capsule Reactivity Worth (mk) 

Figure 2 includes some additional operational device values for comparison with the single 
string of target capsules. The values represent the calculation of a one percent change in 
overall average liquid zone controller level and the removal of the first bank of Adjusters (Bank-
A). Adjuster Absorber rods are used during operation of the reactor to allow for poison override 
during changes in power and may be used for reactivity addition (shim) should on-power fuelling 
be interrupted. The Reactor Regulating System can adequately control larger changes in 
reactivity as part of system design. The values shown from the Simulation of Reactor Operation 
(SORO) were calculated based on the total change in reactivity from a single characteristic 
state, by comparing the initial state to the same state instantaneously moving the represented 
device(s).  
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Figure 2, Comparison of Targets and Operational Changes During Normal Operation 

Based on the completed impact assessment, introduction of new target capsules to produce 
new isotopes with the existing TDS will have no significant impact on the safe operation of 
DNGS. There is a requirement that the existing analysis for molybdenum targets will bound the 
new target capsule designs to produce both new isotopes. This requirement will need validation 
through a more detailed assessment of the final target capsule designs for the new isotopes. 
Systems, structures, and components will continue to provide the required safety, protective and 
mitigating actions necessary to ensure the original design objectives are met. Further, current 
operating practices and processes will ensure continued operation within the defined Safe 
Operating Envelope.  

The document highlights the importance of previous assessments conducted for the TDS and 
the production of molybdenum. These assessments have demonstrated the small impact of the 
TDS on the overall safety case and operation at DNGS. The introduction of new isotopes in 
similar target capsules is expected to be bounded by the analysis and operational assessments 
conducted for molybdenum production.  

In conclusion, the assessment is based on a thorough review of key documents and 
assessments related to the TDS and its interaction with other systems. The Nuclear Safety 
Impact Assessment affirms that introducing new target capsules to produce new isotopes in the 
TDS at DNGS will not impact safe operation.   
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Acronym Defini�on 
DNGS Darlington Nuclear Genera�ng Sta�on 
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Revision Summary 

Revision 
Number Date Comments 

R000 2023-11-09 Initial Issue. 
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1.0 LAND ACKNOWLEDGEMENT 

The sources of the isotopes described in this plan will originate on the lands and 
waters on which the Darlington Nuclear Generating Stations (DNGS) is situated. 
DNGS is located within the shared traditional and treaty territory of the Williams 
Treaties First Nations, which includes the Mississaugas of Scugog Island First Nation, 
Curve Lake First Nation, Hiawatha First Nation, Alderville First Nation, Chippewas of 
Beausoleil First Nation, Chippewas of Georgina Island First Nation, Chippewas of 
Rama First Nation.   

Also, DNGS lies within the territory of the Gunshot Treaty and the Williams Treaties of 
1923. These treaty rights were recognized in 2018 in a settlement with Canada and 
the Province of Ontario.   

Additionally, OPG acknowledges the Aboriginal and treaty rights, interests and the 
traditional territories of Indigenous communities and peoples along the proposed 
isotope transportation route and whose practices, histories and spiritualties are tied to 
their lands and waters. These communities include Métis Nation of Ontario Regions 6 
and 8, Mohawks of the Bay of Quinte and the unceded territory of the Algonquin 
Nation. 
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2.0 PROJECT DESCRIPTION AND RATIONALE 

OPG is committed to engaging with identified Indigenous Nations and communities 
and those having an interest in its current nuclear operations and future nuclear 
projects, including the production of the medical isotopes described herein. OPG’s 
Indigenous Relations Policy, OPG-POL-0027, provides a framework for engaging with 
Indigenous Nations and communities and providing support of community programs 
and initiatives. As part of its Indigenous Relations policy, OPG maintains and 
Indigenous Relations program for its nuclear operations with the goals of: 

• Keeping proximate Indigenous Nations and communities informed of nuclear 
station operations, emerging projects and station environmental performance; 

• Seeking the input and worldviews of Indigenous Nations and community 
representatives about OPG’s ongoing nuclear operations and projects, and; 

• Addressing and resolving identified concerns as applicable. 

Additionally, OPG’s Reconciliation Action Plan (RAP) sets out measurable goals to 
advance reconciliation with Indigenous Nations, communities, and businesses. 

As recommended in the Canadian Nuclear Safety Commission (CNSC) REGDOC 
3.2.2, Indigenous Engagement, this Indigenous Engagement Plan has been prepared 
to document the engagement scope and activities regarding the medical isotope 
project. This plan will provide the details and actions specific to this project. 

The project will engage with identified Indigenous Nations and communities which 
have inherent and/or Aboriginal and treaty rights or interests regarding the project. The 
activities will include ongoing dialogue and project overview meetings, both general 
and technical. The engagement activities specified in this plan should support the goal 
of continuing dialogue and ensuring sufficient information is provided so Indigenous 
Nations and communities are informed and have ample opportunity to provide 
feedback and voice any questions and concerns. 

Feedback from Indigenous Nations and concerns will be reviewed. This feedback may 
be collected during in-person/virtual meetings, correspondence or other methods as 
determined by OPG and the communities. Actionable feedback will be recorded and 
tracked in a project-specific Engagement Log. 

 is 
OPG’s strategic partner in this project. The relationship between OPG,  
and its predecessor companies is over 50 years old. OPG and  will 
work to collaboratively on Indigenous engagement.  owns and 
maintains the licensed transportation containers that will be used to transfer the 
medical isotopes to their facility and is accountable for arranging all transportation of 
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• Organize and facilitate outreach with Indigenous Nations and communities 
(meetings, presentations, community events, etc.). 

• Lead meaningful dialogue should impact to inherent, Aboriginal and Treaty rights 
be identified. 

• Updates the Indigenous engagement plan as required. 

• Identify Indigenous business contracting where appropriate and refer to OPG and 
Project member supply chains. 

Note: OPG’s Indigenous Engagement Lead will be supported by OPG Indigenous 
Partnership’s group under Katie Haddlesey with Kenn Ross as the Primary Lead.  

Laurentis Energy Partners Project Team will: 

• Provide the OPG Indigenous Engagement Lead with the necessary support to 
execute engagement plan. 

• Provide technical support during presentations to the Indigenous Communities. 

• Provide as identified costs associated with engagement. (See 4.0) 

3.0 INDIGENOUS ENGAGEMENT AND COMMUNICATIONS OVERVIEW 

The Duty to Consult is a Crown responsibility, described and upheld in Supreme Court 
of Canada case law and grounded in the honour of the Crown. Duty to Consult is of 
paramount importance where an Environmental Assessment has been undertaken, 
and federal and provincial permits are required. Duty to Consult is covered in detail in 
the following document: OPG-STD-0087 Management of Indigenous Relations and 
OPG-MAN-08410.1-0001 Indigenous Relations Manual. Appendix A describes where 
this Plan resides in the context of OPG’s Indigenous Relations governance.  

For the purposes of this Plan, the Canadian Nuclear Safety Commission (CNSC) holds 
the Duty to Consult with aspects of this duty delegated to OPG and Project 
proponents. Should it be determined by the CNSC that the Duty is not triggered by this 
undertaking, as was the case with the amendment to the DNGS operating license for 
Molybdenum 99 production, OPG will still conduct its engagement with rigor as a 
matter of preferred practice. 

In alignment with CNSC REGDOC 3.2.2, Indigenous Engagement, this Engagement 
and Communication Plan with Indigenous Communities was prepared to document the 
scope and activities OPG and the Project partners will conduct with the identified 
Indigenous communities through all phases of the project. 
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CNSC REGDOC 3.2.2, Indigenous Engagement is currently being updated by the 
Regulator in conjunction with Indigenous communities and organization as well as 
proponents. However, the updated REGDOC 3.2.2. will not be in place until late 2024 
and will not impact this Plan. 

Overall, engagement is a dialog between proponents and Indigenous communities to 
maintain two-way communication regarding a project as well as providing a record and 
disposition of questions, issues, and potential impacts of a project to Aboriginal and 
Treaty rights, if any. 

3.1 IDENTIFIED INDIGENOUS COMMUNITIES 

In collaboration with the CNSC, it had been determined that the following Indigenous    
communities have Aboriginal and treaty rights and/or interests along the transportation 
route from DNGS and the  and will be engaged. The primary 
transportation route is highway  

. (See Table 1 below.) 

Table 1: Identified Indigenous Communities 

Indigenous Community Cultural Affiliation Political Representation 

Mississaugas of Scugog 
Island First Nation 

Mississauga Williams Treaties First 
Nations (WTFN) & 
Anishinabek Nation (AN) 

Curve Lake First Nation Mississauga Williams Treaties First 
Nations (WTFN) & 
Anishinabek Nation (AN) 

Hiawatha First Nation Mississauga Williams Treaties First 

Nations (WTFN) & 

Association of  

Iroquois and Allied  

Indians (AIAI) 

Alderville First Nation Mississauga Williams Treaties First 

Nations (WTFN) & 

Anishinabek Nation (AN) 

Chippewas of Rama FN  Chippewa Williams Treaties First 

Nations (WTFN) & 

Anishinabek Nation (AN) 



Plan 

Internal Use Only 
Document Number: Usage Classification: 

NK38-PLAN-00120-00018 INFORMATION 
Sheet Number: Revision Number: Page: 

N/A R000 9 of 18 
Title: 

ISOTOPE ENGAGEMENT AND COMMUNICATIONS PLAN WITH INDIGENOUS 
COMMUNITIES 

 

N-TMP-10010-R009 (Microsoft® 2007) 

Chippewas of Beausoleil 
First Nation  

Chippewa  Williams Treaties First 

Nations (WTFN) & 

Anishinabek Nation (AN) 

Chippewas of Georgina 
Island First Nation 

Chippewa Williams Treaties First 

Nations (WTFN) & 

Anishinabek Nation (AN) 

Kawartha Nishnawbe Mississauga Independant 

Mohawks of the Bay of 
Quinte  

Haudenosaunee Association of  

Iroquois and Allied  

Indians (AIAI) 

 

Six Nations of the Grand 
River 

Haudenosaunee Six Nations of the Grand 

River (SNGR) 

Métis Nation of Ontario 
Regions 6 & 8  

Métis  Métis Nation of Ontario 

(MNO) 

Algonquins of Ontario Algonquin Algonquins of Ontario 

(AOO) 

Algonquins of 
Pikwakanagan 

Algonquin Anishinabek Nation (AN) 

Kitigan Zibi First Nation Algonquin Algonquin Anishinabeg 
Nation Tribal Council 
(AANTC) 
 

 

Table 2: Indigenous Community Contacts 

Indigenous Community Leadership Consultation 

Mississaugas of Scugog 
Island First Nation 

MSIFN Homepage 
(scugogfirstnation.com) 

22521 Island Rd, Port 
Perry, ON L9L 1B6 

905-985-3337 

Chief Kelly LaRocca Don Richardson 
(consultant)  
don.richardson@threefires
.com  
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Curve Lake First Nation 

Curve Lake First Nation – 
Home to Mississaugas of 
the Great Anishinaabe 
Nation 

22 Winookeedaa Road 
Curve Lake, Ontario 
K0L1R0 
 
705-657-8045 

Chief Keith Knott 
Keithk@curvelake.ca  

Paige Williams, 
Coordinator                    
paigew@curvelake.ca  

Francis Chua (consultant) 
francis@francischua.com 
relationships@4directions
co nservation.com 

 

Hiawatha First Nation 

Hiawatha First Nation 

23 Paudash St, Hiawatha, 
ON K9J 0E6 
 
705-295-4421 
 

Chief Laurie Carr  
chiefcarr@hiawathafn.ca  

Sean Davison, 

Coordinator 

sdavison@hiawathafn.ca   

 

Alderville First Nation 

alderville.ca 

11696 Line Rd 2, 
Roseneath, ON K0K 2X0 
 
905-352-2011 
 

Chief Taynar Simpson 
Tsimpson@alderville.ca  

Julie Kapyrka, Coordinator 
jkapyrka@alderville.ca  

Chippewas of Rama FN  

The Chippewas of Rama 
First Nation in Rama, 
Ontario 

Chief Ted Williams 
tedw@ramafirstnation.ca  

Ben Benson, Coordinator 
consultation@ramafirstnati 
on.ca  
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5884 Rama Rd, Suite 200, 
Rama ON, L3V 6H6 

 1-866-854-2121 

 

Chippewas of Beausoleil 
First Nation 

http://chimnissing.ca/  

 11 O'Gemaa Miikaan 
Christian Island, ON 
L9M 0A9 
 
705-247-2251 
 

Chief Joanne P. Sandy 
jsandy@chimnissing.ca  

Dana Monague, 
Coordinator 
danamonague@chimnissi 
ng.ca  

Chippewas of Georgina 
Island First Nation 

https://georginaisland.com
/  

R.R.#2 Box N-13 
Sutton West, ON L0E 1R0 
 
705-437-1337 
 

Chief Donna Big Canoe 
Donna.bigcanoe@georgi
naisland.com  
 

JL Porte. Coordinator 
jl.porte@georginaisland.co
m  

Kawartha Nishnawbe First 
Nation Care of 
Christopher Reid, Solicitor   

38 Nursewood Road   
Toronto, ON   
M4E 3R8   
   

kawarthanishnawbecounci
l@outlook.com     

lawreid@aol.com     

 Independent 
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Mohawks of the Bay of 
Quinte 
 
Mohawks of the Bay of 
Quinte | Mohawks of the 
Bay of Quinte (mbq-
tmt.org) 
  
24 Meadow Drive 
Tyendinaga Mohawk 
Territory, ON K0K 1X0 
 
613-396-3424 
 

Chief R. Donald Maracle 
rdonm@mbq-tmt.org  

Lisa Maracle 
Director of Community 
Services 
lisam@mbq-tmt.org   
 
Cassie Thompsson, 
Coordinator 
consultation@mbq-
tmt.org)  
 

Six Nations of the Grand 
River 
 
1695 Chiefswood Rd 
PO Box 5000 
Ohsweken ON N0A 1M0 
 
 
519-445.-201 
 

Chief Mark Hill 
Election in early 
November 2023 
 
(Chief Hill is not running.) 

Peter Graham 
Land Use Officer 
Lands & Resources 
Six Nations of the Grand 
River 
 
petergraham@sixnations.c
a    

Métis Nation of Ontario 
Regions 6  
https://www.Métisnation.or
g/community-
councils/peterborough-
and-district-wapiti-Métis-
council/ 
 
Region 6 
Suite 102 – 1054 
Monaghan Road 
Peterborough, ON, K9J 
5L3 
 
Métis Nation of Ontario 
Regions 8 
Oshawa and Durham 
Métis Council 

President Christa Lemelin 
PWMC@Métisnation.org 
 
 
 
President Helen 
Giacchetta 
oshawadurhamMétiscoun
cil@gmail.com  
 

Ethan Roy, Consultation 
Advisor 
ethanr@Métisnation.org   
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Region 8 
Suite 101 – 74 Simcoe 
Street South 
Oshawa, ON, L1H 4G6 
 
 

Algonquins of Ontario 
 
https://www.tanakiwin.com
/  
 
31 Riverside Drive, Suite 
101 
Pembroke, ON K8A 8R6 
 
1.855.735.3759 
 

Executive Director Jim 
Meness 
jmeness@tanakiwin.com  

Melissa Knight, Senior 
Project Development 
Manager 
mknight@tanakiwin.com  
 
  

Anamikàge (Welcome) - 
Algonquins of 
Pikwakanagan 
 
1657A Mishomis Inamo 
Pikwakanagan, ON K0J 
1X0 
 
613-625-2800 
 

Chief Greg Sarazin 
Chief.pik@pikwakanagan.
ca  

Amanda Two-Axe Kohoko 
consultation@pikwakanag
an.ca  
 
Laura Sarazin 
Assistant.consultation@pi
kwakanagan.ca  
 

Kitigan Zibi Anishinabeg 
 
Kitigan Zibi 
P.O. Box 309 
1 Paganakomin Mikan 
Maniwaki, Quebec 
J9E 3C9 
 
(819) 449-5593  
 
 

Chief Dylan Whitedeck 
dylan.whiteduck@kza.qc.
ca. 

Valerie Brazeau 
Valerie.Brazeau@kza.qc.c
a  

 

3.2 COMMUNICATIONS AND ENGAGEMENT 

In Q4 2023 a formal notification by letter via email will be shared with the identified 
Indigenous communities. The letter will briefly describe the isotopes and their 
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purposes, the process of their production, the necessity of a license amendment and 
other key facts. The notification letter will also state that communities will be contacted 
to arrange mutually agreeable times to hold an initial meeting in person and/or 
virtually. The goal will be to be hold the initial meetings by the end of Q2 2024 and 
additional meetings, presentations, community visits, etc., during the course of 2024. 

OPG’s Indigenous Relations and Partnerships Department (IRPD) will arrange for the 
delivery of the notification letter and the follow-up meetings. IRPD will support the 
Project, but Project meetings will require representation by Project team members to 
explain technical questions and disposition issues and questions. IRPD will also assist 
the Project Lead in meeting CNSC reporting requirements, e.g., the maintenance of an 
engagement log and required meetings. 

The proposed roll out of communications and engagement with the Indigenous 
communities is proposed as follows. 

Table 2: Communications and Engagement 

Date Item Indigenous Community 

November 2023 Notification Letter Sent via email to all 
Indigenous community 
contacts. 

December 2023 Notification Letter Follow-
Up  

Follow-up to secure initial 
presentation meetings. 

January 2024 Presentation Meetings -Williams Treaties First 
Nations 
-Kawartha Nishnawbe 
 

February 2024 Presentation Meetings Métis Nation of Ontario 
Regions 6 & 8 
-Mohawks of the Bay of 
Quinte 
-Six Nations  
 

March 2024 Follow-Up Meetings -Algonquins of Ontario 
-Algonquins of 
Pikwakanagan 
-Kitigan Zibi 
 

April 2024 Follow-Up Meetings -As required. 
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May 2024 Follow-Up Meetings -As required. 

June 2024 Follow-Up Meetings -As required. 

July 2024 Follow-Up Meetings -As required. 

August 2024 Follow-Up Meetings -As required. 

September 2024 Follow-Up Meetings -As required. 

October 2024 Follow-Up Meetings -As required. 

November 2024 Follow-Up Meetings -As required. 

December 2024 Follow-Up Meetings -As required. 

 

3.3 COMMUNICATION AND ENGAGEMENT 

The Communications and Engagement Log will be maintained by IRPD and will be 
available to Project partners, CNSC and other parties as deemed appropriate. An 
example of the format is below. 

Table 4: Communications and Engagement Log (Format Example) 

Date OPG/Project 
Contacts 

Contact 
Type 

Indigenous 
Community 

Comments, 
Questions, 
Issues 

 
Disposition 

Feb 5/2024 Kenn Ross, 
Project 
contacts. 

Meeting -Curve Lake 
FN 
-Hiawatha 
FN 
-Alderville FN 
-
Mississaugas 
of Scugog 
Island 

Transport 
safety. 
 
 
 
 
 
 
Purpose/use 
of isotopes. 

 

Detailed 
safety case 
discussion 
re: 
containment 
packaging. 
 
Discussion 
on medical 
uses of 
isotopes and 
current 
needs in 
Canada. 
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3.4 REPORT ON ENGAGEMENT 

The information collected through the Engagement Log will be used to generate a 
Report on Engagement as required by OPG, its partners and/or CNSC. 

4.0 PROJECT ENGAGEMENT COSTS 

Any costs incurred as a result of engagement with Indigenous communities will be 
covered by the Project. These costs may include but not be limited to community 
honourariums and staff time, catering, room rentals, mileage, etc. Related costs are 
not expected to be onerous. 

5.0 CO-ORDINATION WITH PUBLIC ENGAGEMENT 

The Project team and the Indigenous Relations Lead will co-ordinate with the Public 
Engagement Lead to ensure that Project messaging is consistent and mutually 
supporting. It is expected that the respective Leads will share their outreach plans, 
products and feedback from the public and Indigenous communities. 
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Appendix A: TERRITORIAL MAPS 

Williams Treaties First Nations: 

Mohawks of the Bay of Quinte: 
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Algonquins of Ontario Agreement in Principle 

Métis Nation of Ontario Regions 
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