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Executive Summary

Cameco Corporation (Cameco) is a major supplier of uranium processing services required to
produce nuclear fuel for the generation of safe, clean, and reliable electricity around the world.
Cameco’s Fuel Services Division (FSD) is comprised of the Blind River Refinery (BRR), the
Port Hope Conversion Facility (PHCF), Cameco Fuel Manufacturing Inc. (CFM) and a
divisional head office located in Port Hope, Ontario.

Cameco operates a Class IB nuclear facility in Blind River, Ontario and employs approximately
130 workers. In 2022, the facility operated under fuel facility licence FFL-3632.00/2032, valid
until February 28, 2032.

BRR processes natural uranium ore concentrates into natural uranium trioxide (UO3). Cameco
receives uranium ore concentrates from mines and mills worldwide. In 2020, BRR had licensed
production capacity of 18,000 tonnes of uranium as UOs. The majority of the UO3 produced at
BRR is shipped to the PHCF, where it is converted to either uranium dioxide (UO) or uranium
hexafluoride (UFs). BRR also prepares and ships small quantities of UO3 to other customers
around the world who are licensed by the CNSC or the equivalent authority in another country.

Cameco is committed to the safe, clean and reliable operations of all of its facilities and
continually strives to improve safety performance and processes to ensure the safety of both its
employees and local residents. Corporate policies and programs, including the Safety, Health,
Environment and Quality (SHEQ) policy, provide guidance and direction for the development of
site-based programs and procedures. BRR also has a Facility Licensing Manual (FLM) that
describes the commitment by Cameco Corporation to operate a safe and efficient nuclear facility
which meets the requirements of the CNSC.

BRR continues to maintain the safety analysis for its site operations. The approach used to assess
risks to workers, the public and the environment is described in the Safety Report for the site.

At BRR changes to the physical design of equipment, processes and the facility with the
potential to impact safety are evaluated using a design control process from project planning
through to completion of the project. This review identifies impacts and potential impacts to the
environment and health and safety. There were no significant modifications made in 2022.

BRR has programs and procedures that ensure the facility is operated in a safe, clean and reliable
manner. BRR has an established Preventive Maintenance (PM) program. All PM tasks are
initiated and documented through the work notification system in Systems Applications and
Products (SAP); a corporate-wide enterprise application software for asset management,
accounting, and purchasing functions. BRR maintains various programs, plans and procedures
in the areas of health and safety, radiation protection, environment protection, emergency
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response, fire protection, waste management, and training. A SAT based training programs for
all necessary positions is in place.

As a result of these programs, plans and procedures, BRR’s operations have maintained radiation
exposures well below the dose limits. Environmental emissions are being controlled to levels that
are a fraction of the regulatory limits, and public radiation exposures are also well below the
regulatory limits.

BRR has an Emergency Response Plan in place to cover potential on-site and off-site emergency
situations. BRR also has a comprehensive Fire Protection Program (FPP) in place to minimize
both the probability of occurrence and the consequence of fire at the facility.

Annual Third-Party Reviews of compliance with the inspection requirements specified in the site
Licence Conditions Handbook (LCH) are carried out. The site also maintains a Fire Hazard
Analysis (FHA). Lastly, BRR has a mutual aid agreement in effect with the Town of Blind River
Fire Department.

BRR has a Waste Management Plan which meets applicable requirements. The refinery also has
an approved Preliminary Decommissioning Plan and financial guarantee.

The security plan in place for BRR provides the basis for security operations at the facility and
identifies the systems and processes in place to meet security program objectives.

A comprehensive uranium inventory system to demonstrate compliance with Safeguards
requirements is maintained by BRR. Receipts and shipments of natural uranium material are
recorded, and all uranium transfer reports are submitted to CNSC. In 2022 three short notice
random inspections (SNRI), a complementary access (CA), a Design Information Verification
(DIV), an Interim Inventory Verification (11V) and a Physical Inventory Verification (P1V) were
conducted by the International Atomic Energy Agency (IAEA).

The scope of transportation activities at BRR includes the transport of Class 7 radioactive
materials outlined in the Transportation of Dangerous Goods Act and associated regulation.
Shipments included both incoming uranium ore concentrate from around the world and outgoing
UOs. One transportation related event was reported in 2022 in which a truck carrying uranium
ore concentrate was involved in an accident on Highway 17 near Calvin, Ontario. An eastbound
passenger vehicle came across the center line, made contact with the side of the truck, and then
made contact with the front trailer. There was no impact or damage to the sea container and there
was no release of material. No one was injured and there was no impact on the health or safety of
the public or the environment.

Cameco works to build and sustain the trust of local residents by acting as a good corporate
citizen in the communities in which it operates. A key element of building and sustaining that
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trust is a commitment to provide those in the community with accurate and transparent reporting
of our performance. In 2022, Cameco engaged with Mississauga First Nation (MFN) to establish
a path forward on building a new relationship and areas of interest.

Cameco works to build and sustain the trust of local communities by acting as a good corporate
citizen in the communities it operates. A key element of building and sustaining that trust is a
commitment to provide those in the community with accurate and transparent reporting of
environmental practices and performance. Cameco continued its comprehensive approach to
community outreach in 2022 with the continuation of community outreach, newsletters, and
other information initiatives.

Cameco is committed to providing information to interested Indigenous communities and
proactively reaches out to provide information or extend invitations to Cameco initiatives.

BRR’s closest neighbour, the Mississauga First Nation, is kept informed of the Refinery’s
operations and activities through meetings, phone calls and emails.

In conclusion, in 2022, the BRR continued to operate within the framework of the Nuclear Safety
and Control Act (NSCA) and met all requirements as per its operating licence.
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1.0 INTRODUCTION
1.1 General Introduction

Cameco Corporation (Cameco) is a major supplier of uranium processing services required to
produce nuclear fuel for the generation of safe, clean and reliable electricity around the world.

Cameco’s Fuel Services Division (FSD) is comprised of the Blind River Refinery (BRR), the
Port Hope Conversion Facility (PHCF), Cameco Fuel Manufacturing Inc. (CFM), and a
divisional head office located in Port Hope, Ontario.

BRR is the world’s largest commercial uranium refinery and has been in operation since 1983.

BRR (Figure 1) is located approximately five kilometers to the west of the Town of Blind River
in the District of Algoma. The property encompasses an area of approximately 258 hectares in
total, which includes a secured area of approximately 11 hectares, representing the CNSC-
licensed area. Cameco has a lease arrangement for an additional 195 hectares to the east of the
existing property boundary. While located in Blind River, the refinery is also located adjacent to
and south of the Mississauga First Nation, our closest neighbor.

Figure 1 Blind River Refinery
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BRR operates a Class 1B nuclear facility in Blind River, Ontario. The fuel facility licence FFL-
3632.0/2032 was in effect throughout 2022. The current licensed production capacity is 18,000
tonnes of uranium as UOs, but provision has been made to increase capacity to 24,000 tonnes of
uranium as UQg, once certain conditions have been met and the business climate warrants.

BRR processes natural uranium ore concentrates into natural uranium trioxide (UO3). Cameco
receives uranium ore concentrates from mines and mills worldwide. In 2022, BRR was licensed
to produce up to 18,000 tonnes of uranium as UO3. The majority of the UO3 produced at BRR is
shipped to the PHCF, where it is converted to either uranium dioxide (UO2) or uranium
hexafluoride (UFs). BRR also prepares and ships UO3 to other customers around the world who
are licensed by the CNSC or the equivalent authority in another country. BRR employs
approximately 130 workers.

Cameco is committed to the safe, clean and reliable operation of all of its facilities and
continually strives to improve safety performance and processes to ensure the safety of both its
employees and local residents.

BRR maintains the required programs, plans and procedures in the areas of health and safety,
radiation protection, environment, emergency response, fire protection, waste management, and
training. The refinery employs qualified personnel and has established a strong management
system to ensure compliance with other federal and provincial regulations.

As a result of these actions, BRR has continued to produce uranium products for the Canadian
and international nuclear industry while at the same time maintaining radiation exposures to the
workforce well below the dose limits. Environmental emissions and public radiation exposures
are being controlled to levels that are a fraction of the regulatory limits.

The purpose of this document is to summarize the performance of BRR in 2022 and to
demonstrate that BRR has met the regulatory requirements of the Nuclear Safety and Control
Act. It is submitted in accordance with the CNSC license FFL-3632.00/2032 section 3.2 and
organized based on the CNSC REGDOC 3.1.2 Reporting Requirements, Volume I: Non-Power
Reactor Class | Nuclear Facilities and Uranium Mines and Mills. There were no operational
challenges experienced at the facility. The workforce remained consistent in 2022 compared to
the previous year.

During 2022, BRR experienced one reportable transportation incident. There was no risk to the
public related to this incident.

On October 10, 2022, at approximately 5:15 p.m., a truck carrying uranium ore concentrate was
involved in an accident on Highway 17 near Calvin, Ontario. More specifically, an eastbound
passenger vehicle came across the center line, made contact with the side of the truck, and then
made contact with the front trailer. There was no impact or damaged to the sea container and
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there was no release of material. No one was injured and there was no impact on the health or
safety of the public or the environment. The CNSC were notified. A new trailer was sent to the
scene and the sea container transferred to the new trailer to prior to continuing its journey to the
Blind River Refinery.

There were no reportable environmental spills at the Blind River refinery in 2022.

In addition to the CNSC, BRR is regulated by other federal and provincial regulators, such as the
Ontario Ministry of the Environment, Conservation and Parks (MECP), Environment and
Climate Change Canada (ECCC), Employment and Social Development Canada (ESDC) and
Transport Canada (TC). BRR is compliant with federal, provincial and municipal regulations.

The submission of this report fulfills the requirement of section 3.2 of the operating licence for
BRR (FFL-3632.00/2032). The annual compliance report was prepared in accordance with the
CNSC document REGDOC 3.1.2 Reporting Requirements, Volume I: Non-Power Reactor Class
I Nuclear Facilities and Uranium Mines and Mills. This report describes the facility operations
and provides a summary of the Safety and Control Areas for 2022 as listed in the Licence
Conditions Handbook (LCH).

The acronyms in Table 1 are used in this report.
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2022 Annual Compliance Monitoring and Operational Performance Report

Blind River Refinery

List of Acronyms

Acronym Description

ALARA As Low As Reasonably Achievable
BRFD Blind River Fire Department

BRR Blind River Refinery

CCM Contaminated Combustible Material
CCME Canadian Council of Ministers of the Environment
CFM Cameco Fuel Manufacturing

CGSB Canadian General Standards Board

CNC Contaminated Non-combustible Material
CNSC Canadian Nuclear Safety Commission
DRaff Dried Raffinate

DRL Derived Release Limit

ECCC Environment and Climate Change Canada
ECA Environmental Compliance Approval
ERP Emergency Response Plan

ERT Emergency Response Team

ESDC Employment and Social Development Canada
FFOL Fuel Facility Operating Licence

FHA Fire Hazard Analysis

FHSC Facility Health and Safety Committee
FLM Facility Licensing Manual

FPP Fire Protection Program

FSD Fuel Services Division

IAEA International Atomic Energy Agency

KPI Key Performance Indicator

LCH Licence Conditions Handbook

MFEN Mississauga First Nation

MNR Ministry of Natural Resources
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List of Acronyms

Acronym Description

MECP Ministry of the Environment, Conservation and Parks
mSv millisievert

NEW Nuclear Energy Worker

NFPA National Fire Protection Association
NOXx Nitrogen Oxides

NPRI National Pollutant Release Inventory
OSL Optically Stimulated Luminescence
PHCF Port Hope Conversion Facility

PIP Public Information Program

PIV Physical Inventory Verification

PM Preventive Maintenance

PWQO Provincial Water Quality Objectives
RL Respirator Limit

S&FP Sample & Feed Preparation

SAT Systematic Approach to Training
SHEQ Safety Health Environment and Quality
SNRI Short Notice Random Inspection
SSC Systems Structures and Components
TC Transport Canada

TED Total Effective Dose

TRA Toxics Reduction Act

UFs Uranium Hexafluoride

ug U/L micrograms of uranium per litre
UQoC Uranium Ore Concentrate

uo, Uranium Dioxide

UO3 Uranium Trioxide

uSv microsievert
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1.2 Facility Operation

Cameco continues to strive for operational excellence at all of its facilities through consistent
application of management systems across its operations to ensure that they operate in a safe,
clean and reliable manner. Corporate policies and programs, including that for Safety, Health,
Environment and Quality (SHEQ) provide guidance and direction for all site-based programs and
procedures that define the BRR Quality Management System.

The general manager of the Blind River refinery is accountable for the programs and procedures
for operating and maintaining the facility. The responsibilities for these programs and procedures
have been delegated amongst the management team at BRR and their respective personnel. All
members of the BRR management team are held accountable for the roles and responsibilities
that they hold.

There was a net increase of eight employees in 2022, taking into account new hires, changes in
employment status and terminations/retirements. There were no significant changes to roles,
responsibilities, and authority in 2022.

An organizational chart for BRR for 2022 is shown in Figure 2.

Figure 2 BRR Organizational Chart

CAMECO BLIND RIVER OPERATIONS

FUEL SERVICES DIVISION

Vice President ,
Fuel Services
Dale Clark

.

BLIND RIVER
OPERATIONS

General Manager

Terry Davis
A 4
Superintendent :
: - i Superintendent,
Analytical Services, Superintendent, Chief Operating Sup_erlntendent,
i - . Maintenance & Health Safety &
Compliance & Production Engineer ) ) Training
Licensing Engineering
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BRR has a Licence Conditions Handbook (LCH), issued by the CNSC. The purpose of this
handbook is to establish and consolidate into one document the compliance framework related to
the Cameco BRR licence. The LCH outlines CNSC expectations by defining the licensing basis,
explaining the regulatory context related to each licence condition, and identifying the
verification criteria for each licence condition.

BRR also has a Facility Licensing Manual (FLM) that describes the commitment by Cameco
Corporation to operate a safe and efficient nuclear facility and how the requirements of the
CNSC are met at the refinery through the use of programs to ensure that the licensed activities at
the site are controlled and conducted in a safe manner. The licensed activities are controlled by
the use of documented procedures and the provision of qualified personnel. Controls are
established commensurate with the safety significance of the activity, system or equipment.

In addition to Cameco requirements regarding management systems, the facility’s management
systems program has been designed to meet REGDOC-2.1.1, Management System and CSA
N286-12 Management system requirements for nuclear facilities. This program provides the
controls to ensure all processes are conducted in a safe manner and that processes applying to
licensed activities are conducted in accordance with applicable CNSC quality requirements and
other regulatory requirements. The application of the quality requirements is scaled according to
the safety significance (complexity and hazard potential) of a particular activity.

At BRR changes to the physical design of equipment, processes and the facility with the
potential to impact safety are evaluated using an internal design control process from project
planning through to completion of the project. This review identifies impacts and potential
impacts to the environment as well as to health and safety. There were no significant
modifications carried out at the facility in 2022,

During 2022, the BRR operated routinely with no major operating problems. Tote bin
availability and performance of the denitration area contributed to minor production losses
throughout the year.

The Blind River refinery carried out the annual summer shutdown to allow for scheduled
maintenance work, employee vacation time, and to match Cameco Port Hope Conversion
Facility’s (PHCF) production requirements. During the six-week shutdown, employee vacations
were staggered to accommodate uranium ore concentrate deliveries, and routine maintenance
activities. The UQOz plant also shutdown for the Christmas holidays, however a number of
employees remained on site during this time to carry out routine shutdown maintenance and
concentrate receipt activities.

BRR also has shorter shutdown periods throughout the year, ranging from a few hours to a few
weeks. The shorter shutdowns are typically extended power outages due to storm events and/or
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to effect critical maintenance repairs, while the longer shutdowns are typically inventory or
production requirements related.

Annual Third-Party Reviews of compliance with the inspection requirements specified in the site
Licence Conditions Handbook (LCH) are carried out, with a copy of the report submitted to the
CNSC.

A Facility Health and Safety Committee (FHSC) has been in place for many years and includes
representation from both management and workers. The superintendent, analytical services,
compliance & licensing, superintendent, health safety & training, and the health safety officer are
members of this committee. There is also worker representation from all departments on this
committee, including production, maintenance, powerhouse, analytical services, security, and
administration. In addition to conventional health and safety issues, the committee also discusses
radiation and environment related issues. A separate ALARA committee is also in place.

As part of the management system programs, internal audits are conducted routinely to assess the
level of conformance to these management systems. Starting in 2017 Cameco’s corporate SHEQ
group assumed responsibility for completion of required internal audits at Cameco licensed
facilities, including the BRR.

The internal audit program encompasses all key areas of refinery operations including
environmental protection, radiation safety, occupational health and safety and quality
management. The audits include assessment of both conformance and legal compliance. The
most recent corporate SHEQ audit was conducted in 2022. Third-party audits and internal
assessments were also completed in 2022.

A 2022 audit summary is provided to the CNSC under separate confidential correspondence.

The performance of the facility in 2022 demonstrates that Cameco is qualified to carry out the
activities permitted under the Licence. All activities on the defined site in the licence are subject
to the Nuclear Safety and Control Act (NSCA). Cameco is committed to take all reasonable
precautions to protect the environment and the health and safety of employees and the public, to
maintain the security of the facility and the nuclear substances associated with the facility, and
the necessary measures to facilitate Canada’s compliance with international safeguards
obligations.
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1.3  Facility Modification

There were no modifications affecting the safety analysis of the licensed facility made in 2022
that required written approval of the Commission, or a person authorized by the Commission.

The following BRR documents referenced in the LCH were revised in 2022:

e ST 100 Security Plan

e Persons Having Authority to Act for Blind River Refinery in Dealings with the
CNSC
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2.0 SAFETY AND CONTROL AREAS

2.1 Management
2.1.1 Management System

This safety and control area covers the framework which establishes the processes and programs
required to ensure that the organization achieves its safety objectives and continuously monitors
its performance against these objectives, as well as fostering a healthy safety culture.

BRR’s management systems program identifies the controls required to ensure all processes are
conducted in a safe manner and that processes applying to licensed activities are conducted in
accordance with applicable CNSC management systems requirements and other regulatory
requirements. The application of management systems requirements is scaled according to the
complexity and hazard potential of a particular activity.

An annual site management review meeting is held to review the suitability, adequacy, and
effectiveness of the SHEQ policy and the site programs and procedures to ensure conformance to
both Cameco and regulatory requirements. The 2022 annual management review meeting was
held on March 23, 2023, and concluded that while there are opportunities for improvement, the
site management systems were suitable, adequate, and effective.

In 2017, the Corporate SHEQ Audit group assumed responsibility for all required site internal
SHEQ audits, Corporate SHEQ audits and compliance audits. With respect to compliance
audits, they are conducted biennially against applicable federal and provincial environmental
legislation. All regulations are audited at least once every three years. In 2022, an internal
SHEQ audit was conducted against the following site programs: environmental compliance,
radiation compliance, transportation compliance, change management, maintenance and design
as well as the corporate containment standard. The final report from this audit has not yet been
received.

There were also a number of external audits/inspections carried by third parties as follows:

e A third-party audit of the Fuel Services Internal Dosimetry Program. This audit is a
requirement under the quality assurance program developed for the Internal Dosimetry
Services License issued to the Cameco FSD sites.

e An annual third-party facility condition inspection to assess compliance with
requirements of the National Fire Code 2015 and CSA N393-13

e The Technical Standard and Safety Authority (TSSA) carried out an inspection in 2022

e The Boiler Inspection and Insurance Company of Canada (Bl&I) carried out an
inspection of the facility in 2022
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e Three short notice random inspections (SNRI), a complementary access (CA), a design
information verification (DIV), an interim information verification (11\V)and one physical
inventory verification (P1V) were completed by the International Atomic Energy Agency
(IAEA)

It should be noted that the above list does not include inspections completed by CNSC staff as
part of their oversight of licensed activities. Audits, inspections and associated corrective actions
are entered in the Cameco Incident Reporting System (CIRS) to address any issues identified.
Audits will not be discussed elsewhere in this report. Details and findings related to the audit
program will be submitted under separate cover due to the confidential nature of the information.

All procedures that support licensed activity are subject to the site document control process as
described in the various site document control procedures. Procedures that support the licensed
activity are maintained in electronic format on a database available to all site personnel. This
includes, but is not limited to, procedures for operating and maintaining the facility, all
environmental health and safety procedures, radiation protection and management systems. A
total of 272 site documents were either reviewed and updated, or created, in 2022.

In 2022, BRR maintained its Management Systems Program Manual in compliance with CSA
N286-12 Management System requirements for nuclear facilities. Only minor, administrative
changes were made to the Management Systems Program in 2021. This revision was submitted
to and accepted by CNSC staff as being in accordance with the licensing basis for the facility.

BRR follows a systematic evaluation method for its safety culture self-assessments which are
generally completed every five years. The most recent self-assessment was completed in 2018.
Cameco uses these assessments to shape the safety program improvements at each site. The
report from that assessment was issued in 2019 and indicated the site is engaged on safety issues
and has a high degree of trust and confidence in the site management. Security culture was also
included in the safety culture assessment for the first time and no specific issues were noted.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on results from various external audits, internal assessments and
a review of events in CIRS.

2.1.2 Human Performance Management

This safety and control area covers activities that enable effective human performance through
the development and implementation of processes that ensure that licensee staff members are
sufficient in numbers in all relevant job areas, and have the necessary knowledge, skills, and
tools in place, in order to safely carry out their duties.
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BRR maintains a sufficient number of qualified workers as well as the minimum number of
responsible people to carry on the licensed activities safely and in accordance with the Nuclear
Safety and Control Act, the CNSC REGDOC 2.2.5 Minimum Staff Complement, and the BRR’s
LCH.

BRR has a number of programs, procedures and processes that combined form the framework
for a safe environment and foster a sustainable safety culture. Management has focused on
enhancing the site’s safety culture by establishing comprehensive environmental, radiation,
training, and health and safety programs. These programs have contributed to the development of
processes and practices such as the use of hazard recognition cards for maintenance activities and
self-audit hazard recognition cards for other types of work.

All employees are encouraged to build and maintain a questioning attitude with respect to health,
safety, radiation protection and environmental issues. Cameco has implemented a standardized,
systematic approach to training (SAT) across all of its operations. SAT applies a robust, risk-
informed system to analyze and track training requirements and develop and deliver appropriate
training programs. The SAT process covers the initial training of employees, routine re-
qualification, as well as re-qualification of employees after an extended absence. The design and
development of SAT-based training programs for positions considered “in-scope” was completed
in 2011. Mandatory federal, provincial and/or Cameco-required training is tracked and trended.

COVID-19 led to many training schedule changes due to room capacity limits and other protocol
changes throughout the year.

In 2022, 14,210 hours of hours of training time were documented. Mandatory federal, provincial
and/or Cameco-required training is tracked and trended, with 91.8% attendance achieved in
2022, a slight decrease from 2021. This training ensure that all personnel have the level of
training related to radiation safety, fire safety, chemical safety, on site emergency arrangements,
environmental protection and conventional health and safety, appropriate for their duties.
Employees on short or long-term absences due to illness or disability may affect these statistics.
There are numerous processes in place to ensure employees are fully qualified to carry out the
activities they have been assigned and also to ensure that employees who miss required training
sessions are identified and scheduled to attend a subsequent training session.

BRR is a 24 hour a day, seven day a week operation. Following the requirements of Part I11 of
the Canada Labour Code, BRR has defined maximum hours of work in a shift cycle for all
employees. In addition, to ensure qualified personnel are available on-site to conduct licensed
activities in a safe manner, minimum crew complements for UO3 operations and emergency
response have been defined. In 2022, the Blind River refinery maintained the minimum number
of qualified personnel for both operations.
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A range of programs are in place to ensure that employees are fit for duty. They cover human
resource matters such as a program for alcohol and substance abuse, safe haven, violence in the
workplace, respectful workplace as well as addressing more general health matters such as
medical surveillance and radiation protection monitoring. Cameco has an audit program that
routinely looks at various aspects of the site training program. Corrective actions are taken to
address any issues identified during these audits.

The site mentoring program ensures new employees are paired with experienced workers for the
first six months of their employment. The mentoring process helps to ensure that new employees
are properly trained in how to carry out their duties safely and to minimize risks to people and
the environment.

In 2022, the following changes occurred with respect to certified or licensed employees:

e Two electricians were hired

e An instrument technician was hired and a process operator became an instrument
technician

e A machinist was hired

e Two tradespersons were promoted to supervisory positions and two tradespersons
resigned

BRR follows a systematic evaluation method for its safety culture self-assessments which are
generally completed every five years. The most recent self-assessment was completed in 2018.
Cameco uses these assessments to shape the safety program improvements at each site. The
report from that assessment was issued in 2019 and indicated the site is engaged on safety issues
and has a high degree of trust and confidence in the site management. Security culture was also
included in the safety culture assessment for the first time and no specific issues were noted.

BRR had 17 days where the minimum complement for qualified ERT personnel was not met in
2022. In these circumstances, ERT leaders are directed to call 911 and additional ERT members
in immediately upon assessing the emergency. There were a significant number of new ERT
members added in 2021/2022 due to personnel changes and the new members were not fully
qualified until specific training was completed in October and November 2022.

This safety and control area were assessed as part of the 2022 annual management review and
considered to be effective based on review of training statistics and results from various external
audits, internal assessments and a review of events in CIRS.

2.1.3 Operating Performance

This safety and control area includes an overall review of the conduct of the licensed
activities and the activities that enable effective facility performance.
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In 2022, BRR continued to operate in a manner that supports safe, clean, and reliable production
and in compliance with applicable acts and regulations, as well as site programs and procedures.

The refinery carried out the annual schedule summer shutdown of the UO3 plant between June
30 and August 24, 2022. During the shutdown, employee vacations were staggered to
accommodate uranium ore concentrate deliveries, and routine maintenance activities.

As previously noted in this report, Cameco reported one transportation incident in 2022.

BRR operated in accordance with site programs and procedures and did not exceed any CNSC
regulatory limits during the year. Annual operating targets are set and key performance
indicators established for refinery operations. The annual licensed production limit of 18,000
tonnes of uranium as UO3 was not exceeded in 2022.

As noted previously in this report, Cameco has an internal audit program that routinely looks at
various aspects of site operations related to the licensed activities. BRR also had some external
audits completed in 2022, as identified in Section 2.1.1 of this report. There were no significant
issues identified from external audits in 2022.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on a review of the preventive maintenance program key
performance indicators (KPI’s) and operational production targets.
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2.2 Facility and Equipment

2.2.1 Safety Analysis

This safety and control area covers the maintenance of the safety analysis which supports the
overall safety case for the facility. This safety analysis is a systematic evaluation of the potential
hazards associated with the conduct of a proposed activity or facility and considers the
effectiveness of preventative measures and strategies in reducing the effects of such hazards.

BRR has a safety analysis report that documents the detailed safety analysis carried out for the
facility. The safety report summarizes the systematic review of the site operations to identify
and assess hazards and potential risks to the public and environment from BRR operations.
Design reviews are done prior to making any plant modifications that may affect the safety case
for the refinery, with the site safety analysis report updated periodically to include the findings
from design reviews completed since the last revision to the report. BRR’s safety analysis report
was accepted by the CNSC in 2021.

There were no modifications made in 2022 that affected the safety case for the refinery. The
safety significant systems at the facility have been identified and a preventive maintenance
program is in place to ensure that the equipment associated with these systems is properly
maintained. The preventive maintenance program is assessed annually as part of the site annual
management review. There were no issues identified during the most recent review. This safety
and control area was assessed as part of the 2022 annual management review and considered to
be effective.

Page 21 of 89



<(C. 2022 Annual Compliance Monitoring and Operational Performance Report

Blind River Refinery
Cameco

2.2.2 Physical Design

This safety and control area relates to activities that impact on the ability of systems, structures,
and components (SSCs) to meet and maintain their design basis, given new information arising
over time and considering changes in the external environment.

As part of Cameco’s budgeting process for capital expenditures, plant improvements related to
physical design are identified and prioritized.

BRR contains numerous types of conventional industrial equipment including storage tanks,
conveyors, and associated piping, as well as specialized equipment for the UO3 refining process.

Changes to the physical design of equipment, processes, and the facility with the potential to
impact safety are evaluated from initial planning through to the completion of the project. This
review identifies impacts and potential impacts to the environment, radiation protection, health
and safety and fire protection. A site design control procedure is in place which ensures that any
equipment changes, or modifications will not have an adverse effect on the environment, on the
health and safety of employees or on members of the public.

BRR has a contractual arrangement with the provincial Technical Standards and Safety
Authority (TSSA) to ensure that oversight of pressure retaining components and systems
continues to be carried out by a third-party expert. As part of this process, BRR utilizes non-
destructive examination techniques to assess the integrity of pressure vessels and related
systems. These examinations are primarily done in-house by qualified staff, though qualified
third-party experts are used when necessary.

Examples of physical improvements to the site implemented in 2022 include:

e Installation of a new denitration pot
e Replacement of tubes in raffinate and boil down heat exchangers
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2.2.3 Fitness for Service

This safety and control area covers activities that impact on the physical condition of SSCs, to
ensure that they remain effective over time. This includes programs that ensure all equipment is
available to perform its intended design function when called upon to do so.

BRR has programs and procedures that ensure the facility is operated in a safe, clean and reliable
manner.

BRR has an established Preventative Maintenance (PM) program as defined in site
documentation. All PM tasks are initiated and documented through the site work notification
system in SAP, a corporate-wide enterprise application software package for asset management,
maintenance management, accounting and purchasing functions. PM plans are issued, reviewed
and updated periodically to ensure the PM routines developed continue to be effective and
adequate. Key Performance Indicators (KPIs) are in place to monitor the effectiveness of the
program. All regulatory related preventive maintenance work orders driven by the preventive
maintenance plans were completed in 2022.

BRR has an in-service inspection (I1SI) program which applies to both registered and
nonregistered piping and vessels in the refinery, including those related to safety significant
systems. Technicians performing radiographic, ultrasonic, magnetic particle and liquid penetrant
inspections are certified in accordance with the Canadian General Standards Board (CGSB). Test
methods have been selected on the basis of the historical record of operating and inspecting the
UOs plant. They are considered the most appropriate for detecting potential problems and for
revealing the type of deterioration most likely to occur as a result of the service conditions to
which the equipment is subjected.

The NDE in-service inspection (ISI) program was maintained throughout the year with no
significant issues identified. In 2022, 50% of all ISI’s were completed within the PM compliance
KPI criteria. In addition to the ISI program, a process is in place to identify equipment and
components reaching the end of their service life through means such as increased maintenance
requirements, lack of availability of replacement parts or manufacturers recommendations. Items
identified for replacement are assessed through the design change process and may require a
capital expenditure, depending on the nature and cost of the replacement component.

Based on the maintenance related KPI’s, the maintenance program, which includes the aging
management component, is considered to be effective.

Fire protection systems are tested according to an established schedule as outlined in the Fire
Protection Program (FPP). Third-party reviews are conducted to confirm required tests and
inspections with respect to fire protection are completed and these review reports are submitted
to the CNSC.
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Process monitoring is conducted through product and intermediate quality control testing (such
as chemical analysis) to ensure that the equipment is functioning within design specifications.
Additional measures to ensure that equipment is operating as designed include monitoring of
environmental systems (i.e., conductivity probes in condensate return lines to detect leaks, in
plant uranium-in-air monitoring and real-time stack monitoring for oxides of nitrogen (NOXx) as
well as operator and specialist (i.e. safety officer and radiation safety officer) inspections.

This safety and control area were assessed as part of the 2022 annual management review and
while opportunities for improvement were identified, it is considered to be effective based on a
review of the preventive maintenance program key performance indicators (KPI’s) and a review
of events in CIRS.
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2.3 Core Control Processes

2.3.1 Radiation Protection

This safety and control area covers the implementation of a radiation protection program, in
accordance with the Radiation Protection Regulations. This program must ensure that
contamination and radiation doses are monitored and controlled.

The refinery has an extensive Radiation Safety Program in place to meet the requirements of the
Nuclear and Safety Control Act and the Radiation Protection Regulations and ensure exposures
are kept to levels as low as reasonably achievable (ALARA). The program includes the
following aspects:

e External dosimetry — personal monitoring

e Internal dosimetry — urine analysis & lung counting programs
e Workplace air sampling program

e Respirator program

e Radiation & contamination surveys

The CNSC regulatory limits for effective dose for Nuclear Energy Workers (NEWSs) are 50
millisievert (mSv) per year and no more than 100 mSv over a specified five-year period.

For various radiological parameters, Cameco has established action levels, which are well below
regulatory limits that may be indicative of a potential loss of control for that specific parameter.
These action levels serve as an early warning of a condition that warrants further investigation.
In addition, as a continual improvement tool, Cameco has established lower-tier internal
administrative levels, which are set below the action levels and provide very early warning of a
potential concern. A result above an internal administrative level is also investigated and
remedial actions taken if necessary.

There were no CNSC radiation protection action level exceedances reported in 2022.

Radiation protection objectives and targets are established jointly by the site management team
and site specialists, including the radiation safety officer, to ensure there is agreement,
commitment and awareness of these objectives and targets across all areas of the refinery’s
operation. These objectives and targets can address, among other things, worker dose reduction
initiatives and other projects which examine ways to reduce in-plant uranium-in-air
concentrations. Site management ensures necessary resources are allocated to achieve the
objectives and targets. Status reports on the objectives and targets are posted on the ALARA
bulletin board outside the employee change rooms so that employees can monitor their progress.
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There were two radiation safety objectives from 2021 carrying forward into 2022. The first
objective, to perform personal sampling for Th-230 in DRaff for assessment of site controls,
remains in progress. The other objective, was met by the introduction of an interim action level
for eye dose for the FSD facilities in mid-2022. Three new objectives were set for 2022 and all
are being carried forward into 2023, primarily due to personnel turnover in the radiation
protection group in 2022. These objectives are assess process and maintenance tasks to
determine potential high beta exposure tasks (eye dose), review radiation training modules and
sessions, implement a DRD program to better control use of DRDs and monitor tasks with the
potential for higher dose.

As part of the work of the joint workplace health and safety committee, updates on the status of
the radiation protection program are discussed at the monthly meetings and employees are
encouraged to bring forward any questions or concerns. In addition to this committee, a separate
ALARA committee is in place. This committee meets regularly to review and discuss radiation
safety related incidents and issues, and to make recommendations for improvements. Projects
addressed by the committee in 2022 included review of repairs and improvements to the
denitration area to improve dust levels, improvements to the performance of and use of boot boys
when exiting zone 3 and a trial of a coal tar soap to reduce surface contamination at the lung
counter.

Any issues identified during either regulatory or internal audits are documented in the CIRS
database so that corrective actions can be identified and implemented.

At the end of 2022, 99.1% of the required radiation training was completed which includes a
variety of radiation safety topics including respirator training, radiation meter training, dosimeter
training, procedural review and radiation theory training.

There were 18 radiation-related documents updated in 2022 which included four (4) procedures
and fourteen (14) forms related to various aspects of the site program. All radiation safety
procedures and forms are reviewed and updated as required on a regular basis.

An inventory of sealed and unsealed sources that are used or possessed on site are listed in the
radioisotope source control procedure. There are currently no radioisotopes on site that exceed
50 MBq of a radioactive prescribed substance. Regular inventory of other disk and liquid
sources are carried out in accordance with the radioisotope procedure. Results of the 2022
inventory showed that all sources are accounted for and pose no undue risk to workers.

All radiation monitoring devices and instrumentation are routinely checked and calibrated as
required. Calibration frequencies are identified, and a calibration schedule maintained.
Equipment that is damaged or non-operational is removed from service until it can be repaired
and recalibrated. In 2022 new radiation protection monitoring devices/instrumentation were
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purchased to either augment the existing equipment inventory or to replace non-operational
equipment that was deemed no longer repairable.

Calibration of contamination monitoring instrumentation is done in-house or by a qualified third-
party vendor. Calibration of gamma survey meters, electronic personal dosimeters and other
radiation protection instrumentation such as air flow calibrators and respirator fit testing
equipment are also sent off-site for calibration by a qualified third party.

Dosimetry

Cameco uses a licensed dosimetry services provider accredited by the CNSC. The dosimetry
service provides optically stimulated luminescence (OSL) dosimeters to monitor whole body and
skin dose for employees, contractors and visitors as required. Ring dosimeters are also issued to
certain employees, dependent on their job duties. Dosimeters are changed monthly for operations
(production and maintenance) personnel and quarterly for administration and support staff.
Results are provided by the dosimetry services provider to both Cameco and to the National
Dose Registry.

Internal doses are assigned through urine analysis and lung counting programs which are part of
Cameco’s licensed internal dosimetry service.

The following tables and graphs summarize individual exposure results. Note that in figures with
ranges on the horizontal axis, a range of 1 — 2, for example, means all results are greater than or
equal to (>) 1 and less than (<) 2.

Whole Body Dose

Distributions of 2022 external whole-body dose are shown in Table 2 and Error! Reference
source not found. More than 82% of the whole-body exposures were below 1 mSv which is in
increase from 76% in 2021. Approximately 2.4% of external whole-body dose results in 2022
were above 5 mSv.

Table 2
2022 Whole Body Dose Distribution
Dose Range (mSv) Percentage of Individuals (%
0-1 82.1
1-2 6.8
2-3 5.3
3-4 1.9
4-5 1.4
>5 2.4
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Figure 3

2022 Whole Body Dose
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Table 3 and Figure 4 show the employee average and maximum individual external whole-body
dose for the five-year period from 2018 — 2022. This data includes contractors with NEW status.
The average dose in 2022 was within the average dose range from 2018 through 2021. The
maximum individual external whole-body dose was 5.87 mSv received by an S&FP operator.

Whole body dose is a component of effective dose.

Page 28 of 89



((C. 2022 Annual Compliance Monitoring and Operational Performance Report
Blind River Refinery

Cameco
Table 3
2017 — 2021 Whole Body Dose
Number of Minimum Maximum
Year Individuals Average (mSv) (mSv) (mSv)
2018 148 0.0 0.59 3.66
2019 169 0.0 0.89 474
2020 169 0.0 1.03 7.12
2021 185 0.0 0.85 6.71
2022 207 0.0 0.72 5.87
Figure 4
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Skin Dose

Distributions of 2022 external skin doses are shown in Table 4 and Figure 5. Over 87% of the
external skin doses were below 10 mSv. All results remain less than 10% of the regulatory limit
of 500 mSv.

Table 4
2022 Skin Dose Distribution
Dose Range (mSv) Percentage of Individuals (%)
0-10 87.4
10-20 10.6
20-30 1.4
30-40 0.5
40 - 50 0.0
>50 0.0
Figure 5
2022 Skin Dose
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Table 5 and Figure 6 show the employee average and maximum individual skin dose for the five-
year period from 2018 — 2022 including contractors (NEW). Average dose remained within the
range of the previous four years. The maximum individual skin dose was slightly higher than the
previous year. The maximum individual dose in 2022 was 34.2 mSv, which is below 5% of the
CNSC annual limit of 500 mSv for skin dose. The individual with the highest skin exposure was
a process operator.

Table 5
2018 — 2022 Skin Dose
Year Numper of Minimum Average Maximum
Individuals
2018 148 0.02 4.1 28.4
2019 169 0 4.8 29.2
2020 169 0 5.1 39.1
2021 187 0 4.4 39.9
2022 207 0 3.8 34.2
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Eye Dose

The CNSC regulatory dose limit to the lens of the eye for NEW’s is 50 mSv per year. An
interim monthly action level of 6 mSv per month, and an interim quarterly action level of 12
mSv per quarter is now in place for BRR. There is not yet a licensed dosimetry service for eye
dose and eye dose is calculated from the worker OSLD.

Table 6 and Figure 7 display the distribution, in 5 mSv increments, of the calculated dose to the
eye for all NEWs in 2022. The calculated eye dose for the majority of NEWs was below 5 mSv
(88.4%) with no employees above 20 mSv.
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Table 6
2022 Eye Dose Distribution
Dose Range (mSv) Percentage of Individuals (%0)
0-5 88.4
5-10 9.2
10-15 1.9
15-20 0.5
> 20 0
Figure 7
2022 Annual Eye Dose
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The highest eye doses are from the operations work group, consisting of production and
maintenance personnel. In 2022, the average eye dose for all NEWs was 2.0 mSv and the
maximum annual eye dose was 18.2 mSv.

Changes to the Radiation Protection Regulations prompted BRR to initiate tracking and analysis
of eye dose to employees and contractors in 2021. Table 7 and Figure 8 present the employee
average, minimum and maximum eye dose for the 2021 and 2022 period. This table and figure
will include year by year comparison in future reports as data is collected. Eye dose is currently
being estimated from the OLSD results by the dosimetry service provider.

The chart illustrates that the maximum annual dose received by an individual is below the
regulatory limit. In 2022, the individual with the highest eye dose was a process operator, this
individual also had the maximum skin dose.

Table 7
Eye Dose
Year Number of Average Dose | Minimum Dose Maximum Dose
Individuals (mSv) (mSv) (mSv)
2021 185 2.3 0.0 20.6
2022 207 2.0 0.0 18.2
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Figure 8
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Extremity Dose table

Process operators and certain maintenance workers have historically been issued ring dosimeters.
These dosimeters are only required to be worn when working in the raffinate and DRaff areas of
the refinery but may be worn in other areas of the refinery as well. Table 8 shows the average,
minimum and maximum ring dosimeter result for employees over the last five years. The
average extremity dose decreased in 2022 compared to 2021. The 2022 average result of 2.7
mSv is less than 1% of the CNSC regulatory limit of 500 mSv, and the maximum extremity dose
of 20.2 mSv is approximately 4% of the CNSC regulatory limit of 500 mSv. The highest
extremity dose was to a process operator. This was a different individual than the operator who
had the maximum eye dose and skin dose.
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Table 8
2018 — 2022 Extremity Dose
Year Numper of Average Minimum Maximum
Individuals

2018 42 3.5 0.02 14.5
2019 45 3.9 0.04 11.9
2020 45 3.4 0 14.5
2021 59 5.2 0 27.2
2022 58 2.7 0 20.2

Urine Analysis

Table 9 shows the distribution of urine results for 2022. A total of 4,192 urine samples were
collected and analyzed for uranium during 2022. The majority of uranium in urine results (>
97.0%) were less than 5 pg U/L in 2022.

Table 9
2022 Urine Analysis Results

Distribution of Results 2022
Number of Samples <5 pug U/l 4098
Number of Samples >5 to <25 ug U/l 106
Number of Samples >25 to < 50 pg U/l 6
Number of Samples > 50 pg U/l 5
Number of Uranium in Urine Samples Analyzed 4215
Maximum Routine Sample Result (ug U/L) 12.3
Maximum Non-Routine Sample Result (ug U/L) 145

The distribution of 2022 internal urine dose for employees is shown in Table 10 and Figure 9.
Approximately 68.8% of the individual assigned doses were below 0.2 mSv, which is slightly
lower than 70.3% in 2020. Approximately 95% of the urine dose results were less than 1 mSy,
which is an increase from 92% in 2020. Cameco’s Fuel Services Division has an Internal
Dosimetry Licence (#11010-16-24.0) for both urinalysis and lung counting.
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Table 10
2022 Internal Dose Distribution (Urine Analysis)
Dose Range (mSv) Percentage of Individuals (%)
0.0-0.2 68.6
02-04 8.0
0.4-0.6 8.0
0.6-0.8 5.1
0.8-1.0 5.7
>1.0 4.6
Figure 9
2022 Internal Dose (Urine) Results
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Table 11 and Figure 10 present the average and maximum internal urine analysis doses for the
2018 through 2022 period. A total of 175 employees and contractors were monitored by the urine
analysis program during 2022. The average and maximum internal urine analysis doses in 2022
(including contractors) were 0.23 mSv and 1.98 mSv respectively which were comparable to
previous years. The maximum dose of 1.98 mSv was received by an S&FP operator.
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Dose from urine analysis is part of the total effective dose.

Table 11
2018 — 2022 Internal Dose (Urine Analysis)
Year Number of Average Dose Minimum Dose | Maximum
Individuals (mSv) (mSv) Dose (mSv)
2018 138 0.18 0.00 2.60
2019 151 0.25 0.00 2.85
2020 155 0.27 0.00 2.58
2021 154 0.21 0.00 1.92
2022 175 0.23 0.00 1.98
Figure 10
Internal Dose by Year (2018 - 2022)
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Table 12 shows a comparison of the annual exposure results for whole body dose, skin dose and
urine analysis broken down by work group. The highest doses are from the operations work
group, consisting of production and maintenance personnel.

Table 12
2022 Annual Exposure Results by Work Group
Skin Exposure Urine Analysis
Work Group Whole Body (mSv) (mSv) (mSv)

Avg | Min | Max | Avg | Min | Max | Avg | Min | Max
0.33 | 0.00 [ 1.88 | 0.94 0 6.93 | 0.02 | 0.00 | 0.55

Administrative

Support
NEW Contractors | 0.12 | 0.01 [ 0.65 | 0.61 0 2.85 | 0.04 | 0.00 | 0.40
Operations 1.29 | 0.00 [5.87 | 7.54 0 3421 | 044 | 0.00 | 1.98
Total 0.72 | 0.00 | 5.87 | 3.83 | 0.00 |34.21 | 0.23 | 0.00 | 1.98

Lung Counting

As part of the licensed internal dosimetry program Cameco employs the use of a lung counter to
monitor and assess exposure of uranium in the lungs of its employees and contractors (NEW) at
BRR. This equipment is capable of measuring extremely low levels of contamination to the point
where an employee’s exposure could be stopped well before it could become an issue.

A total of 209 internal lung count doses were assigned at BRR in 2022. There were no
investigations triggered by the lung counting program during the year and no regulatory action
level was exceeded for lung count measurements. Intercomparisons (independent tests) were
reinstituted by Health Canada in 2021 to validate, test, and certify the lung counting system.

The estimates of 2022 internal exposures, based on the lung counting program, were assigned for
93 employees and the prorated actuals of 2022 internal exposures were calculated for 116
contractors (NEW) and administrative employees. The 2022 average internal lung counting dose
assigned was 0.64 mSv. The maximum dose of 2.7 mSv, received by a process operator was
within the range of the previous four years. Note that the action level is 5 mSv.

Table 13 and Figure 11 show the distribution of assigned lung counting doses. All assigned lung
doses were below 4 mSv.

Table 13
2021 Internal Dose Distribution (Lung)
Dose Range (mSv) Percentage of Individuals (%0)
0-1 69.5
1-2 21.1
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2021 Internal Dose Distribution (Lung)
Dose Range (mSv) Percentage of Individuals (%6)
2-3 9.4
3-4 0.0
4-5 0.0
>5 0.0
Figure 11
2022 Internal Dose (Lung)
100.0%
90.0%
80.0%
69.5%
70.0% -
S
‘s 60.0% -
i
a o
Q. 50.0% -
a
S 40.0% -
X
30.0% -
21.1%
20.0% -
9.4%
10.0% -
. 0.0% 0.0% 0.0%
0.0% — T T T T T 1
0-1 1-2 2-3 3-4 4-5 >5
Dose (mSv)

Table 14 and Figure 12 presents the internal lung counting dose data for 2017-2021 period.

Table 14
| Internal Lung Count Exposures 2017 — 2021 |
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Year Number of Average Minimum Maximum?
Individuals (mSv) (mSv) (mSv)
2018 150 0.7 0.0 2.4
2019 172 0.5 0.0 2.1
2020 167 1.2 0.0 4.0
2021 186 0.9 0.0 3.2
2022 209 0.6 0.0 2.7
!Maximum annual dose to an individual
Figure 12
Internal Lung Dose by Year (2017 - 2022)
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Table 15 shows the annual lung dose results for each of the three work groups. The highest dose
is from the operations group.

Table 15

Assigned Internal Lung Count Doses 2022
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Dosimetry Group Nur_nt_)er of Average Minimum Maximum?
Individuals (mSv) (mSv) (mSv)

Admlnlgtratlve 73 0.0 0.0 10
Support
NEW Contractors? 43 0.2 0.0 0.5
Operations 93 1.3 0.0 2.7
Regulatory Limit - annual (5 years) 50 (100)
!Maximum annual dose to an individual
2Includes prorated doses

In 2022, no lung count measurements exceeded the Decision Level (DL) of the lung counter;
therefore, lung doses for all individuals were based and assigned on group averages. Differences
in individual lung doses within the same group are due to different fractions of the group average
being applied to the individual’s annual dose, based on the dates the individual’s lung counts
occurred.

Differences in individual lung doses from year to year are due to correction factors. The current
methodology assigns the dose from a lung count to the next lung count, hence the lung doses for
2022 are estimates only, projecting the exposure from the last lung count in 2022 until the end of
the year to be the same as the one between the last two lung counts. Once the lung counts are
completed in 2023, the actual lung doses for 2022 can be calculated. The difference between the
actual and estimated lung doses is applied to the next year estimates (becoming corrected
estimates).

Lung count is a component of total effective dose.

Total Effective Dose

The total effective dose (TED) was assessed for 210 employees and contractors. It should be
noted that the internal lung dose component was assessed using the estimating function of the
lung counting program management. The site average and maximum total effective dose for
2022 were 1.54 mSv and 8.69 mSy, respectively.

Table 16 and Figure 13 show the breakdown of the total effective dose for employees in 2022.
86.5% of employees or contractors (NEWS) had an effective dose of 4 mSv or less.

Table 16
2022 Total Effective Dose Distribution
Dose Range (mSv) Percentage of Individuals (%)
0-2 69.2
2_4 17.3
4-6 8.9
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Figure 13
2022 Effective Dose Distribution
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Table 17 and Figure 14 present the total effective dose for employees during the 2018 -2022
period. The average employee effective dose in 2022 is consistent with the average effective
dose recorded over the past five-year period.

The five-year regulatory limits established in the Radiation Protection Regulations apply to
unique five-year periods of time. The current period extends from January 1, 2021, to December
31, 2025. The maximum individual effective dose for the current five-year dosimetry period is
17.9 mSv which is well below the regulatory limits of 50 mSv/year and 100 mSv/5 years. The
average total effective dose five-year trend from 2018 through to the end of 2022, remains stable,
with a maximum average of 2.5 mSv in 2020 and a minimum average of 1.4 mSv in 2018.
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Table 17
Total Effective Dose 2018 - 2022
Year Number of Average Minimum Maximum?
Individuals (mSv) (mSv) (mSv)
2018 150 1.4 0.0 6.3
2019 172 1.6 0.0 7.7
2020 169 2.5 0.0 10.1
2021 186 1.9 0.0 9.3
2022 210 1.5 0.0 8.7
IMaximum annual dose to an individual
Figure 14
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Cameco measures and assigns dose to all workers with a potential to receive dose and designates
workers as NEWs on this potential. Average results are reported using an assignment of a zero
dose when the dose was too small to be measured. A measured dose of zero is a legitimate dose
and reflects the radiation exposure controls in place at the facility.

Table 18 shows the annual NEW total effective dose results for measurable doses (removal of
zero doses). The average total effective dose for all measurable doses (zero doses removed) for a
NEW in 2022 was 1.62 mSv.

Table 18
Total Effective Dose (All Measurable Doses — Zero Dose Removed)
Year Number of Average? Minimum Maximum?
Individuals (mSv) (mSv) (mSv)

2020 89 1.3 0.1 10.1
2021 181 3.73 0.03 9.31
2022 200 1.62 0.01 8.69

IMaximum annual dose to an individual

’BRR began reporting non-zero average total effective dose in 2020

Table 19 shows the total effective dose broken down into urine analysis dose, lung count dose
and external whole-body dose for 2022 (zero doses included).

Table 19

Dose Components & Total Effective Dose 2022

Urine Analysis Dose Lung Counting Dose! External Whole-Body Total Effective Dose
Dosimetry Group (mSv) (mSv) Dose (mSv) (mSv)

Avg Min Max Avg Min | Max | Avg Min Max | Avg Min Max

Administrative 002 | 000 | 055 | 00 |000| 10 |033| 000 | 1.88 |042| 000 | 281

support
NEW Contractors 0.04 0.00 0.40 0.2 0.00 0.5 0.12 0.00 0.65 0.30 0.00 1.10
Operations 0.44 0.00 1.98 13 0.00 2.7 1.29 0.00 5.87 3.14 0.00 8.69

BRR Average 0.23 0.00 1.98 0.64 | 0.00 2.7 0.72 | 0.00 5.87 1.62 0.00 8.69

!Based on estimated individual lung doses

Doses assigned by the urine analysis program continue to be minimal. All lung doses were
assigned using a group average method. As with the previous year’s data, the group averages for
external whole-body dose are low compared to maximally exposed individuals. This indicates
that workplace controls are adequately controlling exposure for the group as a whole but the
actions of specific employees are causing those individuals to receive unnecessary dose.

As indicated in Table 20, the individuals with the highest effective doses at BRR include process
and S&FP operators.
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Table 20
2022 Five Highest Effective Dose Individuals
Occupation Urine Dose | Lung Dose | External Whole- Effective
(mSv) (mSv) Body Dose (mSv) | Dose (mSv)

Process Operator 1.01 1.86 5.76 8.69

S&FP 0.86 1.84 5.87 8.56

S&FP 0.80 2.01 5.55 8.36

S&FP 0.90 1.82 4.67 7.39

S&FP 0.19 1.82 5.07 7.08

Collective dose for each dose component with all assigned doses is provided in Table 21 for
2020 through 2022.

Table 21
Collective Dose

Whole SKkin Extremity Urine Lung Dose Effective
Year Body (mSv) (mSV) Dose (mSV) Dose

(mSv) (mSv) (mSv)
2020 174.3 857.1 153.8 41.9 203.6 419.8
2021 157.3 828.4 309.0 31.8 159.4 348.6
2022 148.9 793.7 159.0 40.5 133.8 323.1

Contamination Control

An extensive contamination control program is in place at the refinery. The refinery is divided
into three zones for contamination control purposes. Zone 1 areas are designated as clean areas,
with no dispersible radioactive material allowed, while Zone 3 areas are production areas. Zone 2
areas are zones where small amount of radioactive material may be present. Routine
contamination monitoring is done in Zone 1 and 2 areas, with a focus on employee lunchrooms,
change rooms and hallways. Table 22 summarizes 2022 alpha monitoring results from both areas
and includes both swipe samples and direct contact surface measurements. There were fifty-
four results above the internal administration level (IAL) in 2022, compared to six results above
the IAL in 2021. For any results over the 1AL, the affected area is cleaned and re-monitored to
verify the contamination has been removed. Contamination readings above the IAL pose no
significant risk to people or to the environment. There were no adverse trends noted during
routine contamination monitoring activities.
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Table 22
2022 Alpha Contamination Monitoring Results
Area Total Number of Measurements Number of Readings Above IAL
Zone 1l 1303 0
Zone 2 15,617 54
Internal Administrative Level (IAL) for swipes is 0.15 Bq/cm2 and for direct contact readings is 0.37 Bq/cmz.

All plant clothing is laundered on site and clothing and work boots are routinely monitored for
contamination; with items contaminated above administrative levels disposed of via the on-site
incinerator. There were no contamination issues identified related to vehicles leaving the
refinery.

Three whole body monitors are in routine service at the front entrance to the facility. All
employees and visitors are required to pass through a whole-body monitor prior to exiting the
refinery. Any contamination issues identified are addressed promptly prior to individuals leaving
site.

In-plant Air

A summary of in-plant air sampling results for 2022 is provided in

Table 23 and Table 24. Approximately 0.4% of the samples were above the uranium-in-air
respirator level (RL). There were 45 samples above the RL in 2021 compared to 43 samples
above in 2020. Average results for each of the four plant areas identified in the table were the
same as 2020 area average results, with the average result being 4 pg U/m?3, or approximately 4%
of the RL. The highest result for the year was from the UO3 processing area. The UO3
processing areas consist of the plant areas necessary for the production of UO3z, from calcination
through to denitration. The UOs ancillary areas include raffinate/DRaff, sump treatment,
equipment decontamination and the maintenance shop.
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Table 23
# of Samples | Average (ug/m3) | Max (ug/m?q) # of Samples
Above RL

Aisle to Powerhouse 24 35 454 3
Boildown 208 10 318 8
Calcination 1962 6 245 3
Control Room 2 0 0 0
Digestion 330 2 111 2
Draff/Raffinate 3502 2 169 2
Equipment

Decontamination 783 2 139 1
Gravimetric Feeder 313 9 169 2
Main Aisle 23 6 27 0
MAINT. SHOP 15 2 18 0
Solvent Extraction 15 1 5 0
Sump Treatment 234 5 50 0
U CONC Lab 15 0 2 0
UO3 Lab 16 7 48 0
Warehouse 2534 2 60 0
Denitration 2123 14 644 56
Grand Total 12099 5 644 77
Respirator Level (RL) is 90 pg/m?®

As shown in Table 24, there were a total of 1,862 samples from the raffinate/DRaff area analyzed
for thorium-in-air in 2022. Approximately 8% of the samples analyzed for thorium-in-air were
above the thorium-in-air RL, up from the 4% in 2021. The number of RL samples increased to
150 in 2022 compared to 70 in 2021.

Table 24
2022 Thorium-in-Air Sampling Results
# of Samplesi Average Th-230 | Maximum Th-230 | # of Samples
(Bq/m3) (Bq/m3) above RL
1862 0.04 1.4 150
IRespirator Level (RL) is 0.15 Bg/m3 Th-230
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Gamma Surveys

Plant gamma surveys using hand-held meters are done on a routine basis throughout the refinery.
The frequency of the readings and the number of readings taken in each area varies based on the
area of the refinery and the historical results from that area. Measurement frequencies can vary
from monthly to semi-annually. Table 25 summarizes the results from general area readings
taken in 2022. The results indicate that the raffinate/DRaff area has the highest gamma fields of
all refinery areas. The 2022 average results in raffinate/Draff are about the same as in 2021. The
maximum reading of 175 uSv/h is lower than in 2021. This is due to differences in the location
where the reading was taken. There was a slight increase in the UOC warehouse results which is
attributed to increased UOC receipts in 2022. There were no other adverse trends noted. Signage
is posted at areas or locations where there is a reasonable probability that a person may be
exposed to a dose rate greater than 25 puSv/h.

Table 25
2022 Summary of Plant Gamma Readings by Area (uS/h)

Location Average Maximum Range
UOC Warehouse 20 46 3-46
UOC Sub-sampling Lab 8 18 <1-15
Calcination Area 9 25 <1-25
Digestion 2 8 <1-8
Solvent Extraction 4 17 <1-17
UO3 Sub-sampling Lab 5 7 3-7
Scrap Recovery 1 2 <1-2
Raffinate/Draff 34 175 <1-175
Boildown 1 1 <l-1
Equipment Decontamination 2 4 1-4
Sump Treatment <1 <l <1l
Denitration 2 5 <l-5
Nitric Acid Recovery <l <1l <1l

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on a review of radiological dose and monitoring data and results
from completion of annual self-assessment checklists.
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2.3.2 Conventional Health and Safety

This safety and control area covers the implementation of a program to manage conventional
workplace health and safety hazards and to protect personnel and equipment.

A key element of a safe, clean and reliable operation is a comprehensive and well-established
worker protection program which has been in place for many years at the BRR. The foundation
of the program is based on the Nuclear Safety and Control Act and its regulations as well as Part
Il of the Canada Labour Code. The regulations made pursuant to the Nuclear Safety and Control
Act and the Canada Labour Code prescribe specific health and safety requirements that are met
by the BRR.

Non-radiological safety hazards are managed through a comprehensive Occupational Health and
Safety program as prescribed by the Cameco Health and Safety Management Program. This
program set out the requirements for management of health and safety aspects of the operation
consistent with Cameco’s corporate SHEQ policy. Key components of the program include:

» compliance with all safety and health-related legal and regulatory requirements,

» the setting of site safety and health objectives,

« the implementation of corporate safety standards,

* the development and maintenance of a formal hazard recognition, risk assessment and
change control processes; and

* the documentation of health and safety significant incidents from the start through to the
verification of completion of corrective actions via the CIRS database.

The BRR site program undergoes several review processes, including scheduled procedure
reviews, program audits, and annual management review. Conformance to the program is also
tested through various inspection programs, incident investigations, and ongoing analysis by the
joint workplace committees.

The health and safety management program fosters and promotes a strong sustainable safety
culture. Cameco has five key principles related to safety that form the framework for how safety
is managed. These are:

» safety is our first priority,

 we are all accountable for safety,

« safety is part of everything that we do,

» safety leadership is critical to Cameco Corporation; and
* we are a learning organization.

The effectiveness of the conventional OHS system can be evaluated by the responsiveness of the
site to leading safety activities such as audits, inspections, evaluations, reviews, benchmarking,
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training and employee participation and engagement. There is a site joint workplace health and
safety committee, known as the Facility Health and Safety Committee (FHSC), which meets
monthly to discuss safety-related issues. Committee members also participate in site FHSC
inspections which are carried out on a weekly basis during operations. A schedule is followed to
ensure the entire facility is inspected annually. Inspection results are distributed and published
and are also entered into the CIRS database for recording and tracking purposes. Departmental
inspections are also conducted monthly. A total of 30 FHSC inspections were conducted in 2022,
along with 88 department inspections.

BRR has tracked leading and lagging safety indicators for many years. These consist of, but are
not limited to, tracking safety meeting attendance, tracking the percentage of safety inspections
completed and safety statistics. This data is reviewed by site and divisional management and has
helped improve the overall safety performance at the refinery. Table 26 presents the safety
statistics for the refinery over the last five years.

Table 26
2018 — 2022 Safety Statistics
Year / Parameter 2018 2019 2020 2021 2022
First Aid Injuries 9 9 14 8 15
Medical Diagnostic Procedures 1 3 2 5 10
Medical Treatment Injuries 1 2 2 1 1
Lost Time Injuries 0 0 0 0 0
Lost Time Injury Frequency 0 0 0 0 0
Lost Time Injury Severity 0 0 0 0 0
Site TRIR 0.87 2.37 1.61 0.76 2.37

All reported Occupational Health and Safety incidents are documented in CIRS for tracking and
management. The CIRS system defines five significance levels of incidents based on actual and
potential outcome, with Significance Level I incidents being minor and Significance Level V
incidents having the highest actual and potential consequences. A significance rating system is
built into the CIRS database and used to assess all events and near misses. There were no level
IV or V health safety related events.

There were three injuries reportable to the Employment and Social Development Canada (ESDC)
in 2022, compared to zero reportable in 2021. The reportable injuries were due to placement of
the affected employees on restricted duties on a short-term basis.

In June 2022 BRR achieved 16 years without a lost-time injury and continues to be a leader in
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conventional safety within Cameco. BRR’s total recordable injury rate (TRIR) at the end of 2022
was 2.37 due to the restricted duties noted above, an increase from the previous year.

The refinery has an effective orientation program for contractors, utilizing health and safety
orientation handbooks and classroom training.

BRR has a safety charter (the Charter) in place detailing our employee’s commitment to safety.
Each employee is asked to sign the Charter to demonstrate their personal commitment to safety.
As new employees are hired, Cameco explains the Charter to them and requests they sign the
Charter. A copy of the Charter with all employee signatures is posted at the refinery entrance.

Several activities to improve occupational health and safety were undertaken in 2022, including
the following:

¢ BRR held Return-to-Work Safety Stand Downs for employees after the summer
vacation period to help employees refocus and pay attention to working safely.

e Ongoing promotion of the site safety culture via a fire safety promotion
e Implemented 8 proactive safety improvements
e 541 STOP (self-check) observations were completed

Two of the 2021 health and safety objectives were completed (compliance with the corporate
industrial hygiene standard and review of the heat stress monitoring program), the review of
the site contractor monitoring program remains in progress for 2023. There were three health
and safety objects created in 2022 related to the following activities/topics: review the NOx
monitoring and reduction program, implement the corporate ergonomic safety standard and conduct a
review of safety data sheets (SDS). Two of these objectives, NOx monitoring and SDS review were
completed in 2022 and implementation of the ergonomic safety standard has been carried over to 2023.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on a review of health safety statistics and results from
completion of annual self-assessment checklists.
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2.3.3 Environmental Protection

This safety and control area covers the programs that monitor and control all releases of nuclear
and hazardous substances into the environment, as well as their effects on the environment, as
the result of licensed activities.

There are both federal and provincial regulatory authorities that have legislative jurisdiction over
environmental protection at the facility. Cameco monitors air and liquid effluent discharges from
BRR to ensure that they meet applicable provincial and federal requirements.

The refinery’s Environmental Protection Program (EPP) is comprised of the following
components:

« sampling of water and air emissions

« high-volume air sampling of ambient air

« additional ambient sampling, including soil, surface water and groundwater
monitoring

For key emission parameters, Cameco has established action levels that may be indicative of a
potential loss of control for that specific parameter. As noted previously, these action levels serve
as an early warning of a condition that warrants further investigation. Action levels are accepted
by CNSC staff. In addition, as a continual improvement tool, Cameco has established lower-tier
internal administrative levels, which are set below the action levels and provide very early
warning of a potential concern. A result above an internal action level is also investigated and
remedial actions taken if necessary.

The key characteristics of the operation and activities that can have a significant environmental
impact are monitored and measured and are described in the EPP and associated procedures.
These documents identify the emissions to the air, water and land, the programs that are in place
to monitor them, what is measured, the legal requirements and the reporting requirements. Five
environmental related documents were updated in 2022.

Environmental objectives and targets are established jointly by the site management team and
site specialists, to ensure there is agreement, commitment and awareness of these objectives and
targets across all areas of the refinery’s operation. These objectives and targets can address,
among other things, planned environmental improvements or enhancements in the field,
purchase of new monitoring equipment and procedural and data management improvements. The
status of these objectives and targets is reviewed by the site management team and resources are
allocated as required to achieve the targets. Update reports on the objectives and targets are
posted on the EMS bulletin board bulletin board outside the employee change rooms so that
employees can monitor their progress.
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Three new environmental objectives were established at the start of 2022. The objectives are:
continue waste management initiatives to reduce the inventory of contaminated combustible
material (CCM) and accumulated packaged waste, develop an action plan to implement the
corporate containment standard and develop an action plan to reduce greenhouse gas emissions.
These activities were completed.

As part of the joint workplace health and safety committee, updates on the status of the
environmental protection program at the refinery are discussed at the monthly meetings and
employees are encouraged to bring any questions or concerns forward.

Any issues identified during either regulatory or internal audits are documented in the CIRS
database so that corrective actions can be identified and implemented.

Dose to the Public

The derived release limit (DRL) for a given radionuclide is defined as the release rate that would
cause an individual of the most highly exposed group to receive and be committed to a dose
equal to the regulatory annual dose limit due to release of the radionuclide to air or surface water
during normal operation of a nuclear facility over the period of a calendar year.

The DRL for the facility is based on three components: dose to the public from air emissions,
dose from water discharges and dose from gamma radiation. For the refinery, dose to the public
from air and water emissions is a very small fraction of the public dose limit. In 2022 the dose to
the public from air emission was <0.00001 mSv and the dose to the public from water emissions
was <0.00001 mSv. The dose to the public from gamma emissions was 0.009 mSv. Therefore,
the gamma component represents virtually all the estimated public dose. A more detailed
explanation of the determination of the DRL can be found in the report, Derived Release Limits
for Cameco’s Blind River Facility, dated August 2018. The increase in the gamma component of
the DRL in 2020 is a result of utilizing the new DRL calculation and is not attributable to any
operational changes or increase in refinery emissions.

The critical receptor is the hi-vol station at the golf course. An environmental dosimeter is placed
at the hi-vol station and changed out on a quarterly basis. Quarterly results are shown in Table
27 below. In 2022, the estimated dose to the public based on results from the dosimeters located
at the golf course hi-vol station is 0.9% of the public dose limit, or 0.009 mSv.

Page 55 of 89



((C. 2022 Annual Compliance Monitoring and Operational Performance Report
Blind River Refinery

Cameco
Table 27
Golf Course Hi-Vol Dosimeter Results for 2022
Quarter Result! (uSv/h) Background Corrected Result?
First Quarter 0.00 0.00
Second Quarter 0.03 0.00
Third Quarter 0.04 0.00
Fourth Quarter 0.05 0.00
As reported from the service provider
2Corrected for environmental background (0.11 uSv/h)

The annual estimated dose to the public for the 2018 — 2022 periods is shown in Table 28 and
Figure 15. The annual estimated dose in 2022 is 0.009 mSv.

Table 28
Dose to the Public (mSv)
Dose (mSv) Regulatory Limit | 2018 | 2019 | 2020 | 2021 | 2022
Critical Receptor | 1 mSv/yr 0.005 | 0.005 | 0.009 | 0.009 | 0.009
Figure 15
Dose to the Public
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Gamma Monitoring

Environmental dosimeters are also being placed along each of the four-perimeter fence lines;
north, south, east and west. The perimeter fence line surrounds the refinery and defines the
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boundary of the CNSC licensed facility. The dosimeters are collected and replaced in the field
monthly. Results from the fence line dosimeters are being reported in the CNSC quarterly

reports.

Gamma levels along the fence line can vary as the inventory of uranium materials in the yard
area does change through the course of a year based on concentrate receipts, production
requirements and shipping schedules. Table 29 summarizes the 2021 results from each fence

line.
Table 29
2022 Measured Fence Line Gamma Levels (uSv/h)
Fence Line Annual Monthly Annual Monthly Range
Average Result Maximum Result
East 0.40 1.00 0.07 - 1.00
North 0.06 0.16 0.00-0.16
South 0.74 0.89 0.59-0.89
West 1.38 1.68 0.94-1.68
Results in this table have been corrected for environmental background (11 pSv/h)

A CNSC action level of 0.25 uSv/h is currently in effect at the north fence only. All north fence
results in 2022 were below this action level value. On average results along the east, north and
west fence lines were similar to 2021 results. There is a noticeable increase in the values for the
south fenceline, attributed to the inventory and storage locations in the yard for UOC.

Despite the fact that environmental dosimeters are now being used along the fence line, the
critical receptor for the gamma component of dose to the public remains the hi-vol station at the
neighboring golf course; as the land immediately outside the perimeter fence continues to be
owned and controlled by Cameco. The golf course is the closest location where members of the
public can reasonably be expected to be in proximity to the refinery for any significant period of
time.

Uranium Loadings

Total uranium releases to the environment are shown in Table 30. Total uranium emissions
decreased in 2021 compared to 2020. Emissions to air represent a combination of uranium
loadings from the two process stacks and the incinerator stack, as determined from the routine
stack sampling program, and uranium loadings from the various process area ventilation exhaust
systems, as determined by in-plant air sampling data and exhaust discharge rates. The largest
contributor to the increase in air emissions is due to an increase in the process area ventilation
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exhaust systems, which is likely due the increase in uranium ore concentrate sampling.
Emissions to water remained consistent with previous years.

Table 30
Total Uranium Emissions (kg U)
Emission 2018 2019 2020 2021 2022
Air 1.2 2.0 4.8 3.2 4.3
Water 1.9 2.7 2.8 2.2 3.2
Total 3.1 4.7 7.6 5.6 7.5
Figure 16
Uranium Loadings to the Environment
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Uranium Loading (kg/yr)
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The refinery has two process stacks and an incinerator stack that are routinely monitored for
uranium and particulate emissions. TSI samplers are used in the stack for the measurement of
uranium and total particulate. These isokinetic dust samplers use electrostatic precipitation to
collect a sample from the stack gas stream. The absorber stack also has an on-line NOx
analyzer. Each process area also has its own separate ventilation system. Uranium emissions
from each of the individual process area ventilation systems are determined through calculation
and have been verified in the past by third-party sampling of some of the ventilation systems. A
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variety of pollution control equipment including bag houses, scrubbers and activated carbon beds
are used at the facility to control and reduce emissions to air.

There were no exceedances of CNSC regulatory limits or action levels with respect to air
emissions in 2022. As indicated in Table 31 stack emissions for the key regulatory parameters
remain low and well below CNSC licensed limits. Results are reported as the annual average of
the daily or weekly results (parameter dependent) and the maximum daily or weekly value.

Table 31

2018 - 2022 Main Stack Emissions

Licence | Action | /., ;o 2018 | 2019 | 2020 | 2021 2022
Limit Level

Source Parameter

Annual
Weekly 0.05 0.05 0.06 0.08 0.08

Uranium 1 Average
g U/h 93 11 Annual
Weekly 0.18 0.10 0.11 0.14 0.24

Maximum
Annual
Weekly 0.01 0.01 0.01 0.01 0.01

Uranium o1l 0.65 Average

DCEV

g U/h Annual
Weekly 0.03 0.01 0.02 0.02 0.04
Maximum
Annual
Nitrogen Weekly 2.3 3.3 3.2 2.9 2.9

Average

Absorber

H 2
Oxides 19 12 Annual

kg NO/h Weekly | 48 5.2 5.4 4.8 4.3
Maximum

Annual
Weekly <0.01 | <0.01 <0.01 <0.01 <0.01

Uranium o9l N/A Average

Incinerator g Uh Annual

Weekly 0.01 0.01 0.01 0.01 <0.01
Maximum

Annual
Weekly 9.8 12 10 10 10

Particulate Average

All Stacks 15,0002 N/A

Annual
Weekly 22 25 17 17 18
Maximum

g/h

Results less than the detection limit are denoted as “<”
Limit based on Annual Averaging
2Limit based on Daily Averaging
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In addition to BRR’s routine monitoring, stack sampling for uranium and other parameters of
interest from the process stacks was also completed in 2022 by an independent third-party.
Stack sampling of the incinerator was also carried out by an independent third-party to
demonstrate that emissions from the incinerator meet provincial MECP limits as specified in the
Environmental Compliance Approval (ECA) for the incinerator. Copies of the annual stack
testing reports are required to be submitted to the provincial MECP. Copies of the reports are
also provided to CNSC staff.

Results from annual testing are shown in Table 32. Results from most parameters are generally
comparable to previous levels. Year-to-year results for the other parameters are not indicating
any adverse trends, with all results well below their respective limits.

Table 32

Incinerator Stack Sampling Results for Air Pollution Control Circuit (APC)

Parameter 2018 | 2019 | 2020 | 2021 2022 | % of Limit
(2021)

Total Suspended Particulate | 1.25 | 1.32 | 1.71 | 0.56 1.01 7t
(mg/s)
Uranium (mg/s) <0.001 | 0.001 | 0.001 | <0.001| 0.001 <12
NOx as NO2 (mg/s) 57 56 78 96 70 4151
Mercury (ug/s) 0.14 028 | 0.28 | 0.27 0.29 2!
Cadmium (ug/s) 0.17 029 | 1.09 | 0.13 0.21 <21
Lead (ug/s) 1.9 1.3 094 | 0.85 1.8 <1.5!
Dioxins & Furans (pg I- 17 14 9 10.2 14.4 181
TEQ/Rm?)
HCI (mg/s) <0.87 | <0.86 | <0.58 | <0.47 | <0.61 <3.8!
HF (mg/s) <0.50 | <0.49 | <0.40 | <0.32 0.42 <33
SOz mg/s) <6.5 | <7.68 | <7.8 | <7.83 | <76 171
Limit as indicated in MOECC Amended Environmental Compliance Approval 7751-6PUNQV.
2Limit as per Appendix A of CNSC license FFOL-3632.00/2022
305 of POI allowable limit as per O. Reg 419
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Water Discharges

The refinery has one liquid effluent discharge location into Lake Huron. All liquid effluent is
sampled and analyzed prior to discharge to ensure all federal and provincial regulatory discharge
parameters are met. An effluent treatment circuit and supplementary pollution control equipment
are installed in the UOs3 plant to control and reduce emissions to water.

As indicated in Table 30, concentrations of key parameters in liquid effluent emissions remain
well below regulatory limits. In addition, there were also no action level exceedances in 2022.
Data for uranium, nitrate and radium-226 is reported as the monthly average of weekly
composite results, while limits for pH are based on individual daily discharges. Results are
comparable to previous years.

Effluent parameters are analyzed either in-house, using conventional and appropriate analytical
instrumentation or completed by a qualified third-party contract laboratory.

Table 33
Liquid Effluent Discharges
Parameter | Units of | CNSC Value 2018 | 2019 | 2020 | 2021 | 2022
Measure | Licensed
Limit
Uranium mg/L | 1.7 Monthly Average | 0.01 | 0.01 | 0.01 | 0.01 | 0.02
Monthly Max 0.03 | 0.02 | 0.02 | 0.03 | 0.04
Nitrate mg/L as | N/A Monthly Average | 20 21 19 18 22
N Monthly Max 32 34 26 39 57
Radium- Bg/L | N/A Monthly Average | 0.01 | 0.01 | 0.01 | <0.01 | <0.01
226 Monthly Max 0.01 001|001 | 001 | 01
pH - Min 6.0 Daily Min. 73 | 72 | 70 | 7.3 7.0
Max 9.5 Daily Max. 8.5 84 | 84 8.4 8.4

There were 95 individual daily lake discharges in 2022. The months with the monthly
maximum number of discharge samples were May and June with 10 each. Monthly loadings for
the licensed liquid effluent parameters uranium, nitrate and radium-226 are shown in Table 34.
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Table 34
2022 Liquid Effluent Loadings

Month Uranium (kg) Nitrate (as N) (kg) Radium-226 (Bq)
January 0.29 240.72 72,295
February 0.11 501.19 73,858
March 0.40 732.46 120,989
April 0.33 489.00 90,445
May 0.32 655.12 122,136
June 0.25 827.23 156,046
July 0.09 3.69 18,940
August 0.30 92.53 63,726
September 0.32 340.05 106,474
October 0.25 619.71 92,935
November 0.33 117.42 123,277
December 0.20 90.58 72,600
Totals 3.19 4709.71 1,113,721

Ambient Air Monitoring

In addition to onsite monitoring of emissions, the refinery also has a comprehensive ambient air
monitoring program. High volume air samplers (hi-vols) are used to collect uranium and
particulates from the ambient air. Air is drawn into a covered housing and through a filter paper
by means of a high flow rate blower. The hi-vol stations are operated continuously when the
UQOz plant is operating, with the filter papers normally being changed once every two weeks. The
filter papers are weighed before and after being placed in the field to determine particulate
emissions and then analyzed for uranium to determine uranium emissions.

Table 35 and Figure 17 show the annual average uranium-in-air concentrations at each of the
five hi-vol locations and the maximum individual result for each location. Two of the stations,
the SE Yard and the East Yard, are located within the Cameco fence line, which defines the
CNSC licensed area. The Golf Course location is also on Cameco property but located outside
the fence line. The remaining stations, the Hydro yard and the Town location, are located
approximately 1 and 5 km from the refinery respectively. For the three stations furthest away
from the refinery, the year-to-year results are largely unchanged over the five-year period.
Annual results from all stations remain well below the MECP annual average criteria of 0.06
ug/m3, with the highest annual average location result in 2022 only at approximately 6% of the
annual average criteria. Overall, the refinery has had an increase in vehicular traffic onsite in
2022 over previous years related to increased receipts of concentrate, shipments of UOz and
shipments of waste.
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Table 35
2018 — 2022 Annual Uranium-in-Air Concentration at Hi-Vol Stations
(ug U in TSP/m3)
Year Result Golf SE Yard East Hydro Town of

Course Yard Yard Blind River
2018 Average 0.0002 0.0008 0.0022 0.0002 0.0002
Maximum 0.0005 0.0020 0.0064 0.0005 0.0005

2019 Average 0.0004 0.0008 0.0040 0.0002 0.0002
Maximum 0.0008 0.0019 0.0105 0.0004 0.0007
2020 Average 0.0003 0.0010 0.0029 0.0002 0.0002
Maximum 0.0006 0.0073 0.0077 00006 0.0005
2021 Average 0.0003 0.0010 0.0040 0.0003 0.0002

Maximum 0.0012 0.0025 0.0260 0.0035 0.0006
2022 Average 0.0004 0.0007 0.0035 0.0001 0.0001
Maximum 0.0010 0.0021 0.0087 0.0003 0.0004
Average <0.06 pg U in TSP/m? (annual) AAQC
Maximum <0.3 pg U in TSP/m? (24 hr) AAQC

Figure 17

Hi-Vol Uranium by Station

0.06

Ambient Air Quality Criteria (0.06 pg U in TSP/m3)
0.05

@ 0.04

0.03

Uranium (u/m

2018 2019 Yagaro 2021 2022

B Golf Course [ASE Yard [OEastYard BHydroYard & Town of Blind River
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Soil Monitoring

Soil samples are collected from a number of sampling locations outside the perimeter fence, in
the vicinity of the refinery. Starting in 2018, core samples are taken at a 0 to 5 cm depth
annually and at a 5 to 15 cm depth at least once every five years. Samples are analyzed for
uranium.

Table 36 shows the soil sampling results. The average uranium in soil result at the 0 — 5 cm

depth for sample locations within 1000 m of the refinery was similar to previous years. The
average uranium in soil result at the 5 — 15 cm depth are within the variation of results at the
surface. The maximum individual result of 5.7 ug/g U in 2022 was from a sample location
south of the perimeter fence and has been the maximum result location in previous years.

All results are well below the Canadian Council of Ministers of the Environment (CCME)
guideline of 23 pg/g U for residential or parkland use, with the maximum result in 2022 at less
than 25% of this guideline value.
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Table 36
Soil Uranium Results
Location Depth (cm) Number of | Average | Range
Samples (Mg U/g) | (ng Ulg)
2022
Sampling sites within 1000m 0-5 6 2.4 1.1-57
5-15 7 1.1 0.62-15
Sampling sites outside 1000m 0-5 2 0.9 06-1.2
5-15 2 0.74 0.28-1.2
2021
Sampling sites within 1000m 0-5 7 1.6 0.7-2.9
5-15 0 - -
Sampling sites outside 1000m 0-5 2 0.6 03-1.0
5-15 0 - -
2020
Sampling sites within 1000m 0-5 7 1.4 05-25
5-15 0 - -
Sampling sites outside 1000m 0-5 2 0.7 04-1.0
5-15 0 - -
2019
Sampling sites within 1000m 0-5 7 2.1 09-38
5-15 0 - -
Sampling sites outside 1000m 0-5 2 1.0 08-1.2
5-15 0 - -
2018
Sampling sites within 1000m 0-5 7 2.0 0.7-3.7
5-15 0 - -
Sampling sites outside 1000m 0-5 2 0.7 05-09
5-15 0 - -
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Surface Water Monitoring

Table 37 and Figure 18 show surface water results for uranium at the location of the refinery
outfall diffuser in Lake Huron. All uranium results are well below the CCME long-term
exposure guideline value of 15 pg/L, with the maximum result at less than 5% of this guideline
value. Results are similar to those reported in previous years. TBP analysis showed all results
below the detection limit of 0.13 mg/L.

Table 37
Lake Huron at the Diffuser
Parameter Units | Value 2018 2019 2020 2021 2022
Uranium Mg/l | Average <0.7 <0.7 <0.7 <0.7 <0.7
Maximum <0.7 <0.7 <0.7 <0.7 <0.7
Nitrate mg/L | Average 0.2 0.1 0.2 0.2 0.1
asN | Maximum 0.2 0.2 0.2 0.2 0.3
Radium- Bg/L | Average 0.0008 | <0.0005 | <0.0005 | <0.0005 | <0.0005
226 Maximum 0.0008 | <0.0005 | <0.0005 | <0.0005 | 0.0006
pH - Average 8.0 8.1 7.9 1.7 7.2
Maximum 8.3 8.2 7.9 8.3 8.0
Figure 18
Uranium in Lake Huron
15
CCME Freshwater Long-term Exposure Guideline value is 15 pg/L
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£
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Groundwater Monitoring

Cameco has an extensive groundwater monitoring program in place around the refinery with a
total of 35 monitoring wells: 14 inside the perimeter fence and 21 outside the fence line.
monitoring at each well location varies from once per year to three times per year depending on
the location of the well relative to the refinery. Similarly, the parameters monitored and/or
analyzed for at each location also varies. The groundwater moves in a southwesterly direction
towards the Mississagi River.

A summary of groundwater uranium results is shown in Table 38 and Figure 19. The average
uranium result from all groundwater samples analyzed slightly decreased in 2022 compared to
2021. Results at well (BH) #22 varied throughout the year, ranging from 20 pg/L in the spring
to 1.8 pg/L in the fall. This is consistent with previous years. Cameco continues to monitor
results from this location. Groundwater results in 2022 were at or below the Provincial Full
Depth Generic Site Condition Standard in a Potable Groundwater Condition (Table 2) value of
20 pg/L uranium. Given the location of the refinery and the direction of groundwater flow in the
area, there is no possible impact to drinking water sources from supply wells downstream.

Table 38

Uranium in groundwater results
Parameter | Units Value 2018 2019 2020 2021 2022
Average 2.3 2.0 1.4 1.7 1.5
Maximum 27.0 14.0 14.0 25.0 20.0

Uranium pg/L

Page 67 of 89



((C. 2022 Annual Compliance Monitoring and Operational Performance Report

Blind River Refinery
Cameco

Figure 19
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In 2021, Cameco submitted a formalized Groundwater Protection Program (GWPP) to meet the
requirements of Canadian Standards Association Group (CSA Group) Standard N288.7-15
“Groundwater Protection Programs at Class I Nuclear Facilities and Uranium Mines and Mills”
(Standard N288.7-15). This was accepted by CNSC staff in early 2022.

Effluent and Environmental Monitoring Program Performance

The facility Environmental Protection Program sets out the effluent and environmental
monitoring requirements for the facility to ensure adequate environmental protection measures
are in place. The general criterion for acceptable program performance is that at least 90% of
planned samples for each analyte in each effluent in the effluent program and at least 90% of
planned samples for all media will be obtained with all analytes meeting data acceptance criteria.

« Plant effluent discharge — 100% of planned samples were collected and analyzed

« Stack samples — 99.4% of planned samples were collected and analyzed

« Environmental Samples (i.e. surface water, groundwater, Hi-Vol, soil) — 100% of planned
samples were collected and analyzed

All analysis completed followed AN 003 Quality Assurance Procedure for Analytical Services
and the appropriate analytical method for the required analysis. If a method blank, replicate,
spiked blank or spiked sample did not meet the data acceptance criteria, no results were reported,
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and all of the sample set was repeated until the appropriate QA/QC samples met acceptance
criteria.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on a review of environmental monitoring data, internal
assessments and the fact that there were no CNSC action level exceedances.
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2.3.4 Emergency Management and Response

This safety and control area covers emergency plans and emergency preparedness programs.
These procedures must exist for emergencies and for non-routine conditions. This also includes
the fire protection program and any results of emergency exercise participation.

Effective emergency response is carried out through the refinery Emergency Response Plan
(ERP). The plan assigns specific accountabilities and sets out processes and procedures to protect
the health and safety of employees, contractors, the public and the environment in the event of an
emergency. The ERP was last updated and reissued in 2021. The site emergency management
and response program meets the requirements of CNSC REGDOC-2.10.1: Nuclear Emergency
Preparedness and Response.

As the primary response provider for the facility, the refinery’s Emergency Response Team
(ERT) currently comprised of 30 fully qualified members that are in place to respond to
emergencies at the facility. ERT personnel are trained to National Fire Protection Association
(NFPA 600) standards for advanced internal/exterior firefighting, NFPA 472 operations level for
hazardous material response, and standard first aid and CPR.

A mutual aid agreement has been signed by the Blind River Fire Department (BRFD) and
Cameco. The commitment for assistance by the BRFD provides an additional layer of support to
the refinery’s emergency response capability. In addition, Cameco provides the BRFD with
support, either financial or through the donation of equipment, and now conduct joint training
exercises periodically with the BRFD so that in the event of an emergency at the refinery
requiring off-site assistance, there will be a coordinated and effective response. It should also be
noted that a number of the refinery’s firefighters also belong to the town fire department.

To continually provide a high level of response capability, the refinery’s ERT regularly engages
in a number of training drills, exercises and courses. In 2022, joint training was completed with
the Town of Blind River Fire Department. ERT drills, including off-shift and evacuation drills,
were completed as planned. Regular ERT training was completed including first aid, hazmat, fire
and industrial rescue. Lastly, on an annual basis Cameco meets with the local contractor that
delivers UOs tote bins to the PHCF to review practices and procedures related to the shipment of
UQg, including reporting protocols and how to respond to a transportation event involving a
uranium spill.

All internal drills and exercises were assessed against pre-defined expectations and opportunities
for improvement were recorded and tracked to completion. The emergency response program is
also subject to Cameco internal audits. A full-scale simulation emergency response exercise
involving the local EMS and hospital is typically held once every three years and was last carried
out in the fall of 2021. CNSC staff were on site to observe the exercise.
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Emergency response is a key component of an effective Fire Protection Program (FPP). The FPP
at the facility meets internal Cameco requirements and it also meets the requirements of the
National Fire Code of Canada, the National Building Code of Canada, NFPA 801 Standard for
Fire Protection for Facilities Handling Radioactive Materials and CSA N393-13: Fire
protection for facilities that process, handle or store nuclear substances.

In developing the FPP, a defense-in-depth approach was used to ensure that the fire protection
measures are adequate for the fire protection of the facility. The FPP is made up of the Fire
Hazard Analysis (FHA) and fire protection supporting documents. The FHA identifies fire
hazards and their potential impact related to life safety, radiation safety, environmental
protection and asset protection and was last submitted to CNSC staff in 2021.

The fire protection supporting documents address a number of areas including fire prevention,
fire protection and emergency response. The supporting documents define those elements which
positively contribute to prevent fires, maintain fire safe conditions at the facility, maintain
reliability of the fire protection systems and provide an effective emergency response to limit the
effects of fire. These supporting documents are updated on a regular frequency.

As specified in our CNSC LCH, BRR is subject to annual third-party reviews for verification of
the inspection requirements under the National Fire Code and CSA 393. There were no
significant items identified during the 2022 inspection review.

In addition to this third-party inspection, Cameco conducts routine monthly fire inspections of
the facility to identify deficiencies in fire protection elements and fire protection systems. All
identified issues are documented and tracked until they have been addressed. In addition to these
specific fire protection inspections, routine inspections of the facility are done daily by site
security staff, who have been instructed to report any potential fire hazards noted during their
rounds.

Cameco continues to utilize a divisional oversight role for the fire and emergency response
organizations. This allows for alignment, consistency and sharing of best practices within the
division.

This safety and control area was assessed as part of the 2022 annual management review and

considered to be effective based on training statistics, responder performance during the drills
and regular review of the emergency response and fire safety plans.
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2.3.5 Waste and By-product Management

This safety and control area covers internal waste and by-product-related programs which form
part of the facility’s operations, up to the point where the waste is removed from the facility to a
separate waste and by-product management facility. This also covers the ongoing
decontamination and planning for decommissioning activities.

Solid wastes contaminated by uranium are reprocessed, recycled and re-used to the extent
possible. Waste materials that cannot be reprocessed, recycled or re-used are safely stored on site
until appropriate disposal options are available.

Wastes generated at BRR are segregated at the point of generation into contaminated and
noncontaminated as appropriate. Non-contaminated waste can be recycled or disposed of at an
appropriate facility. A portion of the non-contaminated waste generated is incinerated on site.
While this increases the volume of contaminated ash generated marginally, it dramatically
decreases the amount of material sent to the local landfill. Contaminated combustible materials
are incinerated on site and the contaminated ash is stored pending recycle for uranium recovery.
Contaminated non-combustible waste is stored in appropriate containers pending assessment of
recycling or other disposal options.

In 2022, a total of 8,775 kg of non-contaminated wastes were sent to a local landfill, which is an
increase from the 5,850 kg sent in 2021. A total of 36,990 kg of non-contaminated materials
were sent to appropriate recycling facilities in 2022, a slight decrease from the 39,960 kg sent in
2021.

BRR produces two secondary products at the facility; calcined and regeneration product, both of
which are sent off-site to licensed facilities for uranium recovery. A uranium mill in the USA is
licensed to receive both products, while Cameco’s Key Lake operation is licensed to receive
calcined product. However, all shipments of calcined product in 2022 were sent to the USA,
since Key Lake did not operate last year. A total of 4,076 drums of calcined product were
generated at BRR in 2022, a slight increase compared to 2021. There were 3,200 drums of
calcined product shipped off-site, a slight decrease from the 3,300 drums shipped the previous
year.

A total of 199 drums of regeneration product were generated in 2022. There were 171 drums of
regeneration product shipped, the same as in the previous year. The number of drums of
calcined and regeneration product shipped in a given year will vary with annual production, site
inventory levels, transportation schedules and end-user requirements.

In 2022, the BRR incinerated 27,568 kg of contaminated combustible materials (CCM) and sent
67,800 kg to a hazardous waste landfill for disposal. Incinerator operating days in 2022 were
impacted by maintenance requirements and COVID-19 related shortage of manpower. BRR
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received limited CCM material from Cameco operations in Port Hope in 2021, as part of the
effort to reduce the backlog of material for incineration.

A total of 685 drums of contaminated non-combustible materials (CNC) were generated in 2022,
a decrease from the 838 drums generated in 2021. BRR shipped 480,660 kg of contaminated
non-combustible waste to an appropriately permitted hazardous waste landfill in 2022.

BRR sent 1,872 drums back to various uranium mines for reuse, a decrease from the 2,560
drums sent in 2021. In addition, a total of 36,745 drums were processed, decontaminated to
unrestricted release criteria and sent to a local scrap metal dealer; a decrease from the 37,874
sent the previous year. Also, 658 drums of shredded metal were processed in 2022, compared to
420 drums in the previous year.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on on-going waste management reduction activities.
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2.3.6 Nuclear Security

This safety and control area covers the programs required to implement and support the security
requirements stipulated in the regulations, in Nuclear Safety and Control Regulations, the
Nuclear Security Regulations and other CNSC requirements.

BRR’s security plan provides the basis for security operations at the facility and identifies the
systems and processes in place to meet security program objectives. Accordingly, the security
plan and related procedures are considered prescribed information, subject to the requirements of
the Nuclear Safety and Control Regulations, 2015.

Though the refinery’s security program is well managed and developed, the facility continues to
look for opportunities to enhance the existing program.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective.
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2.3.7 Safeguards and Non-proliferation

This safety and control area covers the programs required for the successful implementation of
the obligations arising from the Canada/IAEA Safeguards and Non-proliferation Agreement.

There were three Short Notice Random Inspections (SNRI) conducted at the request of the IAEA
in 2022. In addition, the IAEA conducted a complementary access (CA) in the first quarter, a
design information verification (DIV) in the second quarter an interim inventory verification
(11V) and a physical inventory verification (PIV) in the third quarter.

The refinery is in compliance with the requirements in CNSC REGDOC-2.13.1: Safeguards and
Nuclear Material Accountancy.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on outcome from IAEA inspections throughout the year.
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2.3.8 Packaging and Transport of Nuclear Substances

This safety and control area covers the packaging and transport of nuclear substances and other
nuclear materials to and from the licensed facility.

UQ:s is produced and transported, in steel tote bins, by road from the refinery to Cameco’s
PHCF. As well, UOs is transported in drums via road, rail and/or marine transport to customers
in the USA and on occasion, other countries around the world. The tote bins and drums meet the
Type IP-1 package requirements as specified in the CNSC Packaging and Transport of Nuclear
Substances Regulations, 2015.

One transportation related event was reported in 2022 in which a truck carrying uranium ore
concentrate was involved in an accident on Highway 17 near Calvin, Ontario. An eastbound
passenger vehicle came across the center line, made contact with the side of the truck, and then
made contact with the front trailer. There was no impact or damage to the sea container and there
was no release of material. No one was injured and there was no impact on the health or safety of
the public or the environment.

In addition to the FSD Transportation Emergency Response Organization (TERO) organization,
Cameco can also mobilize a hazardous materials response team with trained emergency response
team members and dedicated HAZMAT equipment. An Emergency Response Assistance Plan
(ERAP 2-0453) is on file with and has been approved by Transport Canada, pursuant to federal
transportation of dangerous goods requirements, and applies to transportation emergencies.

Transportation activities related to the shipping and receiving of goods at or from the refinery are
included in the plan. Cameco reviews and updates the Emergency Response Assistance Plan as
required.

This safety and control area was assessed as part of the 2022 annual management review and
considered to be effective based on a lack of reportable BRR-related transportation events and
regular reviews of transportation-related documents.
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3.0 OTHER MATTERS OF REGULATORY INTEREST

3.1.1 Public Information Program

In 2022, Blind River Refinery continued to fully meet the requirements of the Canadian Nuclear
Safety Commission’s (CNSC) REGDOC 3.2.1, Public Information and Disclosure.

For 2022, the communications team for Cameco’s Fuel Services Division was comprised of a
manager of public and government affairs and one communications specialist. The divisional
communications team is part of Cameco’s corporate Sustainability and Stakeholder Relations
department.

Many communications and public engagement activities were once again impacted by the
ongoing COVID-19 pandemic. Efforts were made to adapt where possible.

Impacts of COVID-19

The COVID-19 pandemic continued to evolve throughout 2022 and regular communication was
provided to employees through Ushare, enews, TVs, toolboxes and email.

Education and Awareness

Cameco implements a variety of tools to help ensure that residents and anyone with an interest
has access to information about Cameco’s BRR. These tools include news releases, website,
social media, presentations, facility tours and public disclosures.

On February 17, 2022, the CNSC announced the Blind River Refinery was granted a 10-year
licence renewal. Cameco posted a statement to camecofuel.com and on social media. Licence
Renewal - Blind River Refinery - Business - Cameco Fuel Services

Blind River Refinery Licence Renewal

On February 17, 2022, the Canadian Nuclear Safety Commission (CNSC) announced that Cameco's Blind River Refinery has been granted
@ 10-year renewal of its Fuel Facility Operating Licence. The CNSC's Record of Decision will be available in the near future, and you can

read the news releass here.

The renewed licence allows the Refinery to operate until February 28, 2032, at which time Cameco can request to renew the licence for
another period. No changes were requested in the renewal and therefore operations are expected to safely continue in largely the same
manner.

As part of the CN3C's public licence renewal process, dozens of intervenors supported Cameco’s application. Cameco also heard feedback
and areas of interest about its operations, and we look forward to continued dialogue, actively engaging and making improvements.

Safety is at the core of Cameco’s operations and activities, and throughout this renewed licence period we remain committed to the
protection of people and the environment.

Page 77 of 89


https://www.camecofuel.com/business/blind-river-refinery/licence-renewal
https://www.camecofuel.com/business/blind-river-refinery/licence-renewal

((C 2022 Annual Compliance Monitoring and Operational Performance Report

Blind River Refinery
Cameco

Public Inquiries: Ensuring stakeholders and residents have access to information about Cameco
is an important component of the Public Information Program. Interested persons can contact
Cameco via email (cameco_ontario@cameco.com) or phone (905.800.2020).

In 2022 there were no inquiries regarding the Blind River Refinery received through the general
email, phone number or through security.

Social Media

Social media remains a key tool in sharing information with the
n @Cameco.Ontario  public and provides an opportunity for some engagement through
sharing, comments, and private messages.

’ @CamecoOntario
- . In 2022, the Cameco Ontario Facebook page grew by 238 followers
@ @Cameco_Ontario o jing the year with 1,259 followers. The 110 posts over the course

of the year shared information about Cameco’s operations,
community initiatives and sponsorships.

The Cameco Ontario Twitter page grew by 16 followers with 388 followers by the end of the
year.

The Cameco Instagram page continued to grow in 2022, reaching 739 followers, an increase of
84 followers. The content was primarily the same as what was posted to Facebook.

k ’%It“ T

M‘v’

< : . SRR .
Cameco Ontario Cameco Ontario Cameco Ontario
Feb 17,20:06 Dec20, 14:51 Sep 23,1521
Today, the Canadian Nuclear Safety Commission (CNSC) Cameco Fuel Manufacturing in Port Hope currently has a job Cameco Fuel Manufacturing in Port Hope currently has a job
announced that the Blind River Refinery has been granted a opening for a 6B Fuel Assembly Operator. Apply online opening for a 6B Fuel Assembly Operator. Apply online
10-year licence renewal. The renewed licence allows the today! http://ow.ly/Rb2L50M8IRt today! http://ow.ly/onMw50KRvK8
8142 impressions 4572 impressions 42 17 impressions

Public Disclosure

In 2022 there was one public disclosure regarding a minor transportation incident. There were
no health or environmental impacts or from the incident.
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The posts can be found on Cameco Ontario’s website: Environment & Safety - Refining: Blind
River - Fuel Services - Businesses - Cameco.

The Public Disclosure was shared with the Métis Nation of Ontario - North Channel as per their
request to be informed of transportation incidents.

No questions were received from members of the public.

Posting Date October 10, 2022

Incident Date October 11, 2022

Incident Transportation Incident

Details At approximately 5:15 p.m., a truck and trailer carrying uranium ore concenirate

destined for the Blind River Refinery was involved in a traffic accident on Highway 17
near Calvin, Ontario. A vehicle in the eastbound lane crossed the centre line, made
contact with the side of the truck, and then with the front trailer. There was no
damage to the sea container, and it remained secured on the trailer.

The OPP attended the scene of the accident.

Corrective Action The Canadian Nuclear Safety Commission was notified. A new trailer was dispatched
to transfer the sea container and continue its journey to the Blind River Refinery.

Cameco Environmental 1
Effect Rating

Community Investment

Cameco continued to develop partnerships and to provide financial and volunteer support to a
number of events and organizations in Blind River and the surrounding area. 37 organizations
received support in 2022 including:

Blind River Food Bank

Blind River Community Centre

St. Saviours Food Outreach Program

Blind River community days parade

Huron Pines Golf Club community golf tournaments

Blind River Beavers, the Red Wings and Beavers Epilepsy Awareness Fundraiser Game
Blind River XC Ski Club’s trail upgrade project
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e Ecole Secondaire Jeunesse North’s event tent
e Bea Jensen Community Pavilion accessibility mats
e Blind River Santa Claus Parade
e Blind River and area Christmas baskets

This does not include the organizations that were supported through the Cameco Fund for Mental
Health.

A community event was held at the Community Centre with the recipients, local media,
community stakeholders and Cameco employees. Cameco’s president and CEO and the BRR
general manager provided remarks.

Cameco Cares Day was held in May. Cameco employees volunteered their time to support
various projects around the community.

On June 28 Cameco announced its inaugural Cameco Charity golf tournament in support of the
Cameco Fund for Mental Health. A news release was issued to local media, posted on the
website and promoted on Cameco social media channels. The event raised $15,000 for the
Cameco Fund for Mental Health.

Indigenous Engagement
Cameco is committed to providing information to interested Indigenous communities.

On February 21, 2022, Cameco sent a letter to Mississauga First Nation (MFN) to inform MFN
of the CNSC’s decision to renew the Refinery’s licence for a 10-year period. The letter also
reinforced Cameco’s willingness to engage in meaningful discussions and requested an initial
meeting to start this process.

Cameco representatives met with MFN Chief and council members on March 29 at MFN’s Band
Office. The meeting provided an open discussion for potential opportunities and areas of interest.
Additional in-person discussions were held on June 20 and December 20.

Blind River and MFN Fire Departments attended the Refinery for fire training on November 9.

As part of Cameco Cares Day in May, Cameco employees volunteered their time to support a
project at MFN involving outside work at Child and Youth Building and flowers at the Band
Office.

Cameco also provided 50 cloth bags & items (backpack, headlamp, etc.) for the MFN Annual
Health Fair and sponsored the POW WOW.

Compliance reports were provided to MFN and Serpent River First Nation throughout the year.

MFN was notified of planned fire practices throughout the year.
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The one Public Disclosure in 2022 was shared with the Métis Nation of Ontario - North Channel
as per their request to be informed of transportation incidents.

The compliance reports were sent to MFN and Serpent River First Nation.
Industry

Cameco was a sponsor of the Canadian Nuclear Association conference which took place in
Ottawa from April 12 to 14. Cameco was a bronze sponsor’ and staffed a booth.

Cameco hosted the Canadian Nuclear Society 15th International Conference on CANDU Fuel in
Ajax from August 21 to August 24.

Earned Media
Cameco received media coverage throughout the year covering a range of activities:

e Mississauga First Nation intervenes in Cameco application for license
renewal
Anishinabek News - January 10, 2022
https://anishinabeknews.ca/2022/01/10/mississauga-first-nation-intervenes-
in-cameco-application-for-license-renewal/

¢ Licence renewed for Blind River nuclear fuel facility
Northern Ontario Business — February 18, 2022
Licence renewed for Blind River nuclear fuel facility - Northern Ontario Business

e Cameco acquires licencing for Blind River facility
My Espanola Now - February 22, 2022
https://www.myespanolanow.com/46913/cameco-acquires-licencing-for-
blind-river-facility/

¢ Canadian Nuclear Safety Commission renews Cameco Blind River
operating licence
sootoday.com - March 23, 2022
Canadian Nuclear Safety Commission renews Cameco Blind River operating

licence - Sault Ste. Marie News (sootoday.com)

e Cameco optimistic about market for Blind River refined uranium, says CEO
Elliot Lake Today - April 11, 2022

Cameco optimistic about market for Blind River refined uranium, says CEO -
Elliot Lake News (elliotlaketoday.com)
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Cameco donates $35,000 to Blind River
Elliot Lake Today - April 11, 2022
Cameco donates $35,000 to Blind River - Elliot Lake News (elliotlaketoday.com)

Uranium refinery business could see boost
My Espanola Now - April 13, 2022
Uranium refinery business could see boost - My Espanola Now

North Shore Health Network receives $47K donation for equipment
sootoday.com — May 13, 2022
North Shore Health Network receives $47K donation for equipment - Sault Ste.

Marie News (sootoday.com)

Blind River hosting spring cleaning drive

Elliot Lake Today - May 16, 2022

Blind River hosting spring cleaning drive - Elliot Lake News
(elliotlaketoday.com)

New Cameco Golf Tournament supports Blind River mental health
initiatives MyAlgomaManitoulinNow.com - July 5, 2022

New Cameco Golf Tournament supports Blind River mental health initiatives -
My Algoma Manitoulin Now

New Cameco Golf Tournament supports Blind River mental health
initiatives
My Espanola Now - July 5, 2022

New Cameco Golf Tournament supports Blind River mental health initiatives -
My Espanola Now

Council donates $500 to Cameco Charity Golf Tournament
Elliot Lake News - August 10, 2022

Council donates $500 to Cameco Charity Golf Tournament - Elliot Lake News
(elliotlaketoday.com)

Cameco tournament to help mental health organizations
MyAlgomaManitoulinNow.com - August 11, 2022

Cameco tournament to help mental health organizations - My Algoma Manitoulin
Now

Blind River’s Cameco accepting funding applications
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Elliot Lake Today - October 20, 2022
Blind River's Cameco accepting funding applications - Elliot Lake News

(elliotlaketoday.com)

e Cameco Fund for Mental Health delivers community donations
Elliot Lake Today - December 19, 2022

Cameco Fund for Mental Health delivers community donations - Elliot Lake

News (elliotlaketoday.com)

¢ Cameco Fund for Mental Health delivers community donations
MyAlgomaManitoulinNow.com - December 19, 2022
Cameco Fund for Mental Health Delivers community donations - My Algoma

Manitoulin Now

Public Polling

Cameco conducts public opinion polling in Blind River every three years. The next polling will
take place in 2024.

Government Stakeholders

Government relations (GR) involves building strong relationships and positive interactions with
local elected officials. Cameco engages in GR activities at the municipal, provincial, and federal
levels. The majority of federal engagements take place through Cameco’s GR experts located in
Ottawa and Saskatoon. Locally, the focus is primarily on municipal and provincial officials.

On February 16, BRR’s general manager provided a virtual update on the Refinery’s activities
and licence renewal to the Town of Blind River Mayor and Council. The presentation was posted
to the website: Licence Renewal - Blind River Refinery - Business - Cameco Fuel Services.

Cameco worked with the Ontario government to secure COVID-19 testing kits for its facilities.

In addition to posting the quarterly and annual reports on the FSD website, BRR provides these
CNSC reports to the Town of the Blind River and the Township of the North Shore.

Tours

Providing facility tours is a valuable component of BRR’s engagement and outreach activities.

16 family members of Cameco employees toured the facility on November 17, 2022.

Advertising
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Cameco conducts advertising to support various
activities in the local community. In 2022, much of the
advertising was conducted through social media
platforms, local news websites and local radio.

Social media advertising was used to build awareness of
Cameco’s Step Up for Mental Health activities
including the golf tournament in Blind River, as well as
the application process for funding. The social media
campaigns on Facebook and Instagram ran at various
times through the year:

www.camecofuel.com/ golf

¢ Blind River Cameco Charity Golf
Tournament: Ads ran from July 5, 2022 to August 19, 2022.

e Cameco Fund for Mental Health Applications - Blind River: Ads ran from
October 20, 2022 to November 17, 2022, promoting the application process for the
Cameco Fund for Mental Health in Blind River.

Radio advertising was used for a Christmas greeting at the end of the year on CKNR Moose FM.
A radio campaign ran at the following times:

e Cameco Charity Golf Tournament - July 28, 2022 to September 8, 2022

e Cameco Fund for Mental Health Applications - November 1, 2022 to November
17,2022

Cameco supported the Community Calendar for non-profit events in the Elliot Lake Standard.
Website

Cameco has a dedicated website for its Ontario operations: Home - Cameco Fuel Services.

Cameco updated its website with information throughout 2022 including:

e A statement regarding the 10-year licence renewal was posted to the website:
Cameco Blind River Refinery Granted a 10-year Licence Renewal from the CNSC -
News Archive - Media - Cameco Fuel Services

e The Compliance Reports were posted to the website: Media Library - Media -
Cameco Fuel Services

e Information about the Cameco Charity Golf Tournament was posted to the
website: Step onto the Golf Course to Step Up for Mental Health - Making a
Difference - Community - Cameco Fuel Services
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e The news release regarding the Cameco Charity Golf Tournament was posted to
the website: Step Up for Mental Health Cameco Charity Golf Tournament - News
Archive - Media - Cameco Fuel Services

e A news release announcing the recipients of the 2022 Cameco Fund for Mental
Health in Blind River was posted to the website: Cameco Fund for Mental Health
2022 Awards Grants to Three Blind River Area Organizations - News Archive -
Media - Cameco Fuel Services

Communications Products

Cameco strives to provide accurate and timely information to stakeholders and other interested

parties. Information products are developed to support various communications and engagement
vehicles and activities.

Information was communicated through news releases, social media and the website as listed in
the respective sections.
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3.1.2 Site - Specific

Cameco has an accepted Preliminary Decommissioning Plan (PDP) and financial guarantee for
the BRR.

The BRR met all other site-specific reporting requirements.
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3.1.3 Improvement Plans and Future Outlook

The following is a summary of improvement plans for 2022.

BRR completed a number of sustaining capital projects in 2022, including installation of a new
denitration pot and replacement of the tubes in the second stage raffinate and third stage boil
down heat exchangers. BRR has several improvement plans scheduled in 2023 which include:
installation of additional denitration pots to allow pots to be taken offline for maintenance, an
assessment of the HVAC systems, and replacement of the second stage boil down heat
exchanger.

Cameco remains committed to continual improvement and will continue to look for
opportunities to make the site operate more efficiently, while minimizing risk to employees, the
public and the environment. With respect to environment and waste management Cameco is
looking to continue reducing the historical inventory of waste management materials at the site.
BRR also has additional capital projects planned in 2022 related to maintenance of aging
infrastructure.

There are no major changes planned in 2023 that could require Commission approval.
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3.1.4 Safety Performance Objectives for Following Year
There are no major changes planned in 2022 that could require Commission approval.

BRR will continue to look at ways to continually improve the operation to make the site operate
more efficiently, while minimizing risk to employees, the public and the environment. Safety
performance in 2022 and planned safety initiatives for 2023 were discussed earlier in Section
2.3.2. Minor changes, including any identified in the previous sections of this report, will
continue to be made in 2022 to help improve the operation.

BRR is not planning any other changes in 2023 that will impact the equipment, procedures,
production capacity, organization and licensing documents of the facility.
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4.0 CONCLUDING REMARKS

Cameco is committed to the safe, clean, and reliable operations of all of its facilities and
continually strives to improve safety performance and processes to ensure the safety of both its
employees and the people in neighbouring communities.

In 2022, BRR did not exceed any CNSC regulatory limits. As a result of the effective programs,
plans and procedures in place, BRR was able to maintain individual radiation exposures well
below all regulatory dose limits. In addition, environmental emissions continued to be controlled
to levels that are a fraction of the regulatory limits, and public radiation exposures are also well
below the regulatory limits.

Cameco’s relationship with our neighboring communities remains strong and we are committed
to maintaining these strong relationships.
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