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GLOSSARY 

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

 



21-H2  UNPROTECTED/NON PROTÉGÉ 

 

e-Doc 6380891 (Word) - 88 -  02 February 2021 
e-Doc 6380896 (PDF) 

ACRONYMS 

Acronym Term 

ALARA As Low As Reasonably Achievable 

BATEA Best Available Technology Economically Available 

BE Below expectations 

Cameco Cameco Corporation 

CLO Cigar Lake Operation 

CMD Commission Member Document 

CNSC Canadian Nuclear Safety Commission 

COPC Constituents of Potential Concern 

CRFR Cost Recovery Fees Regulations 

CSA CSA Group (formerly Canadian Standards Association) 

EIR Event Initial Report 

EIS Environmental Impact Statement 

EMP Environmental Management Program 

EMS Environmental Management System 

EPR Environmental Protection Reviews 

EQC Environmental Quality Committee 

ERA Environmental Risk Assessment 

ERT Emergency Response Team 

FG Financial Guarantee 

FHA Fire Hazard Analysis 

FPP Fire Protection Program 

FRC Funding Review Committee 

FS Fully Satisfactory 

FSP Fire Safety Plan 

FTE Full-time equivalents 

GNSCR General Nuclear Safety and Control Regulations 

HHRA Human Health Risk Assessment 
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RnG Radon Gas 

RnP Radon Progeny 

RP Radiation Protection 

SA Satisfactory 

SAT Systematic Approach to Training 

SCA Safety and Control Area 

SMOE Saskatchewan Ministry of Environment 

SEQG Saskatchewan Environmental Quality Guidelines 

TEPCO Tokyo Electric Power Company 

TSP Total Suspended Particulate 

UA Unacceptable 

UMMR Uranium Mines and Mills Regulations 

µg microgram 

µSv microSievert 
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A. RISK RANKING 

The CNSC uses a risk-informed regulatory approach in the management and control of 
regulated facilities and activities. CNSC staff have therefore established an approach to 
identifying appropriate levels of regulatory monitoring and control for specific classes of 
licensed facilities and types of licensed activities based on risk ranking. 

Risk ranking is applied to each SCA, and is determined by considering the probability 
and consequence of adverse incidents associated with each SCA as it relates to the given 
facility and activity types. 

The methodology used to determine risk ranking is based on Canadian Standards 
Association guideline CAN/CSA-Q850, Risk Management: Guideline for Decision 
Makers. This guideline provides a description of the major components of the risk 
management decision process and their relationship to each other, and describes a process 
for acquiring, analyzing, evaluating, and communicating information that is necessary for 
making decisions. 

In section 2.2 of the CMD, in the Relevant Safety Control Areas table, the “Risk 
Ranking” column shows a high (H), moderate (M) or low (L) indicator for each SCA that 
is relevant to the current facility and activities being addressed in this CMD. The risk 
rankings are not static and will change over time for a given facility and activities (e.g., 
facilities age, facilities and equipment are upgraded, activities cease or begin, licensees 
change, technology and programs mature, knowledge and understanding of impacts and 
probabilities increase, etc.). 

The following matrix provides a high-level overview of risk ranking, and the 
management and monitoring approach associated with the various degrees of risk. 

APPROACH TO ASSESSING AND MANAGING POTENTIAL RISK 

CONSEQUENCE MANAGEMENT/MONITORING APPROACH 

Significant 
Impact 

Considerable 
management of risk is 
required 

Must manage and 
monitor risk with 
occasional control 

Extensive 
management is 
essential. Constant 
monitoring and 
control 

Moderate Impact Occasional monitoring 
Management effort is 
recommended 

Management effort 
and control is 
required 

Low Impact Random monitoring Regular monitoring Manage and monitor 

Probability of 
Occurrence 

Unlikely to Occur Might Occur Expected to Occur 

RISK RANKING SCALE 

L Low Risk M Moderate Risk H High Risk 

On this basis, a high-risk SCA would be subject to increased regulatory scrutiny and 
control while a low-risk SCA would generally require minor verification and control. 
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B. RATING LEVELS 

Fully Satisfactory (FS) 

Safety and control measures implemented by the licensee are highly effective. In 
addition, compliance with regulatory requirements is fully satisfactory, and compliance 
within the safety and control area (SCA) or specific area exceeds requirements and 
CNSC expectations. Overall, compliance is stable or improving, and any problems or 
issues that arise are promptly addressed. 

Satisfactory (SA) 

Safety and control measures implemented by the licensee are sufficiently effective. In 
addition, compliance with regulatory requirements is satisfactory. Compliance within the 
SCA meets requirements and CNSC expectations. Any deviation is minor and any issues 
are considered to pose a low risk to the achievement of regulatory objectives and CNSC 
expectations. Appropriate improvements are planned.  

Below Expectations (BE) 

Safety and control measures implemented by the licensee are marginally ineffective. In 
addition, compliance with regulatory requirements falls below expectations. Compliance 
within the SCA deviates from requirements or CNSC expectations to the extent that there 
is a moderate risk of ultimate failure to comply. Improvements are required to address 
identified weaknesses. The licensee is taking appropriate corrective action.  

Unacceptable (UA) 

Safety and control measures implemented by the licensee are significantly ineffective. In 
addition, compliance with regulatory requirements is unacceptable and is seriously 
compromised. Compliance within the SCA is significantly below requirements or CNSC 
expectations, or there is evidence of overall non-compliance. Without corrective action, 
there is a high probability that the deficiencies will lead to unreasonable risk. Issues are 
not being addressed effectively, no appropriate corrective measures have been taken and 
no alternative plan of action has been provided. Immediate action is required.  
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C. BASIS FOR THE RECOMMENDATION(S) 

C.1 Regulatory Basis 

The recommendations presented in this CMD are based on compliance objectives and 
expectations associated with the relevant SCAs and other matters. The regulatory basis 
for the matters that are relevant to this CMD are as follows. 

Management System 

The regulatory foundation for the recommendation(s) associated with management 
system includes the following: 

 The General Nuclear Safety and Control Regulations requires that an application for 
a licence shall contain, under paragraph: 

o 3(1)(k), the applicant’s organizational management structure insofar as it may 
bear on the applicant’s compliance with the Act and the regulations made under 
the Act, including the internal allocation of functions, responsibilities and 
authority. 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
section 15 that every applicant for a licence and every licensee shall notify the 
Commission of: 

o 15(a), the persons who have the authority to act for them (the applicant/licensee) 
in their dealings with the Commission. 

o 15(b), the names and position titles of the persons who are responsible for the 
management and control of the licensed activity and the nuclear substance, 
nuclear facility, prescribed equipment or prescribed information encompassed by 
the licence. 

o 15(c), any change in the information referred to in paragraphs (a) and (b) within 
15 days after the change occurs. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(b) of the General Nuclear Safety and Control Regulations, 
in relation to the activity to be licensed:  

o 3(b)(v), the proposed quality assurance program for the activity. 
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Human Performance Management 

The regulatory foundation for the recommendation(s) associated with human 
performance management includes the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
section 12, that every licensee shall: 

o 12(1)(a), ensure the presence of a sufficient number of qualified workers to carry 
on the licensed activity safely and in accordance with the Act, the regulations 
made under the Act and the licence. 

o 12(1)(b), train the workers to carry on the licensed activity in accordance with the 
Act, the regulations made under the Act and the licence. 

o 12(1)(e), require that every person at the site of the licensed activity to use 
equipment, devices, clothing and procedures in accordance with the Act, the 
regulations made under the Act and the licence. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(d) of the General Nuclear Safety and Control Regulations, 
in relation to health and safety:  

o 3(d)(v), proposed training program for workers. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 10, in 
relation to operating procedures:   

o 10(b), that every licensee shall train its workers to perform their work in 
accordance with operating procedures.  

 It is a requirement of the Uranium Mines and Mills Regulations under section 15, in 
relation to training program:   

o 15(1), that where a worker successfully completes the training program in basic 
radiation health and safety referred to in a licence, the licensee shall issue to the 
worker a certificate indicating that the worker has completed a training program 
in basic radiation health and safety that is acceptable to the Commission. 

o 15(2), that every licensee shall provide a copy of the training program referred to 
in the licence to a worker’s representative. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 16, in 
relation to records to be kept and made available:   

o 16(1)(k), that every licensee shall keep a record of the training received by each 
worker. 

o 16(3), that every licensee shall retain a record of the training referred to in 
paragraph (1)(k) for the period that the worker is employed at the uranium mine 
or mill. 
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Operating Performance 

The regulatory foundation for the recommendation(s) associated with operating 
performance includes the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 29(1), that every licensee who becomes aware of any of the following 
situations shall immediately make a preliminary report to the Commission of the 
location and circumstances of the situation and of any action that the licensee has 
taken or proposes to take with respect to it: 

o 29(1)(a), a situation referred to in paragraph 27(b) of the Act. 

o 29(1)(b), the occurrence of an event that is likely to result in the exposure of 
persons to radiation in excess of the applicable radiation dose limits prescribed by 
the Radiation Protection Regulations. 

o 29(1)(c) a release, not authorized by the licence, of a quantity of radioactive 
nuclear substance into the environment. 

o 29(1)(d), a situation or event that requires the implementation of a contingency 
plan in accordance with the licence. 

o 29(1)(f), information that reveals the incipient failure, abnormal degradation or 
weakening of any component or system at the site of the licensed activity, the 
failure of which could have a serious adverse effect on the environment or 
constitutes or is likely to constitute or contribute to a serious risk to the health and 
safety of persons or the maintenance of security. 

o 29(1)(h), a serious illness or injury incurred or possibly incurred as a result of the 
licensed activity.  

o 29(1)(i) the death of any person at a nuclear facility 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 29(2), that every licensee who becomes aware of a situation referred to in 
subsection (1) shall file a full report of the situation with the Commission within 21 
days after becoming aware of it, unless some other period is specified in the licence, 
and the report shall contain the following information:  

o 29(2)(a), the date, time and location of becoming aware of the situation. 

o 29(2)(b), a description of the situation and the circumstances. 

o 29(2)(c), the probable cause of the situation. 

o 29(2)(d), the effects on the environment, the health and safety of persons and the 
maintenance of security that have resulted or may result from the situation. 

o 29(2)(e), the effective dose and equivalent dose of radiation received by any 
person as a result of the situation 

o 29(2)(f), the actions that the licensee has taken or proposes to take with respect to 
the situation. 
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 It is a requirement of the Uranium Mines and Mills Regulations under 
paragraphs 6(1)(a) and 6(2)(a), that an application for a licence in respect of a 
uranium mine and mill shall contain the results of any commissioning work. 

 It is a requirement of the Uranium Mines and Mills Regulations under 
paragraphs 6(1)(c) that an application for a licence in respect of a uranium mine and 
mill shall contain the proposed policies, methods and programs for operating and 
maintaining the mine 

 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 10(a), that every licensee shall establish, implement and maintain written 
operating procedures for the licensed activity. 

Safety Analysis 

The regulatory foundation for the recommendation(s) associated with safety analysis 
includes the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
paragraph 3(1)(i) an application for a licence shall contain a description and the 
results of any test, analysis or calculation performed to substantiate the information 
included in the application. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(c) of the General Nuclear Safety and Control Regulations, 
in relation to the environment and waste management, and (d) health and safety:  

o 3(c)(iii), effects on the environment that may result from the activity to be 
licensed and the measures that will be taken to prevent or mitigate those effects. 

o 3(d)(i) the effects on the health and safety of persons that may result from the 
activity to be licensed, and the measures that will be taken to prevent or mitigate 
those effects 
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Physical Design 

The regulatory foundation for the recommendation(s) associated with physical design 
includes the following: 

 Paragraph 3(1)(d) of the General Nuclear Safety and Control Regulations requires 
that an application for a licence shall contain a description of any nuclear facility, 
prescribed equipment or prescribed information to be encompassed by the licence. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(a) of the General Nuclear Safety and Control Regulations, 
in relation to the plan and description of the mine or mill:  

o 3(a)(ii), a surface plan indicating the boundaries of the mine or mill and the area 
where the activity to be licensed is proposed to be carried on. 

o 3(a)(iii), a plan showing existing and planned structures, excavations and 
underground development. 

o 3(a)(iv) a description of the mine or mill, including the installations, its purpose 
and capacity, and any excavations and underground development 

 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 5(2), that an application for a licence to prepare a site for and construct a 
uranium mill shall contain the following information in addition to the information 
required by section 3 and subsection 4(2): 

o 5(2)(h), a description of all proposed laboratory facilities and programs. 

 It is a requirement of the Uranium Mines and Mills Regulations under 
paragraphs 6(1)(b) and 6(2)(b), that an application for a licence to operate a uranium 
mine and mill shall contain a description of the structures, components, systems and 
equipment including any changes to its design and its design operating conditions as a 
result of the commissioning.  

 It is a requirement of the Uranium Mines and Mills Regulations under 
paragraphs 16(1)(e) that every licensee shall keep a record of the design of the 
uranium mine or mill and of the components and systems installed at the mine or mill. 
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Fitness for Service 

The regulatory foundation for the recommendation(s) associated with fitness for service 
includes the following: 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(a) of the General Nuclear Safety and Control Regulations, 
in relation to the plan and description of the mine or mill:  

o 3(a)(vii), a description of the design of and the maintenance program for every 
eating area. 

 It is a requirement of the Uranium Mines and Mills Regulations under 
paragraphs 16(1)(a) and 16(1)(h), that every licensee shall keep a record of its 
operating and maintenance procedures and the inspections and maintenance carried 
out in accordance with the licence or the regulations made under the Act. 

Radiation Protection 

The regulatory foundation for the recommendation(s) associated with radiation protection 
includes the following: 

 The General Nuclear Safety and Control Regulations require, under subsection 3(1), 
that a licence application contain the following information under paragraphs: 

o 3(1)(e), the proposed measures to ensure compliance with the Radiation 
Protection Regulations. 

o 3(1)(f), any proposed action level for the purpose of section 6 of the Radiation 
Protection Regulations.  

 The General Nuclear Safety and Control Regulations require, under subsection 17(b), 
that a worker comply with the measures established by the licensee to protect the 
environment and the health and safety of persons, maintain security, control the levels 
and doses of radiation, and control releases of radioactive nuclear substances and 
hazardous substances into the environment. 

 It is a requirement for uranium mines and mills licensee to follow the Radiation 
Protection Regulations. 

 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 4(2), that an application for a licence in respect of a uranium mine or mill, 
other than a licence to abandon, shall contain a proposed code of practice that 
includes: 

o 4(2)(a), any action level that the applicant considers appropriate for the purpose of 
this subsection. 

o 4(2)(b), a description of any action that the applicant will take if an action level is 
reached. 

o 4(2)(c), the reporting procedures that will be followed if an action level is 
reached. 
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 It is a requirement of the Uranium Mines and Mills Regulations under section 9, that 
every licensee shall post a copy of the code of practice referred to in the licence at a 
location within the uranium mine or mill that is accessible to all workers and where it 
is most likely to come to their attention.  

 It is a requirement of the Uranium Mines and Mills Regulations under section 13, that 
no licensee shall rely on the use of a respirator to comply with the Radiation 
Protection Regulations unless the use of the respirator: 

o 13(a), is for a temporary or unforeseen situation. 

o 13(b), is permitted by the code of practice referred to in the licence.  

 It is a requirement of the Uranium Mines and Mills Regulations under section 14, that 
every licensee shall: 

o 14(a), post signs at all entrances to each area where the dose rate of gamma 
radiation exceeds 25 µSv/h, designating the area as a radiation area and indicating 
the dose rate of gamma radiation in that area. 

o 14(b), provide every worker who is to enter an area where the dose rate of gamma 
radiation exceeds 100 µSv/h with a direct-reading dosimeter. 

 It is a requirement of the Uranium Mines and Mills Regulations under subsection 
16(1), that every licensee shall keep a record of: 

o 16(1)(f), the method and relevant data used to ascertain the doses of radiation 
received by the workers at the uranium mine or mill and the intake of radioactive 
nuclear substances by those workers. 

Conventional Health and Safety 

The regulatory foundation for the recommendation(s) associated with conventional health 
and safety includes the following:  

 The General Nuclear Safety and Control Regulations require, under 
paragraph 12(1)(c), that every licensee shall take all reasonable precautions to protect 
the environment and the health and safety of persons and to maintain the security of 
nuclear facilities and of nuclear substances. 

 The General Nuclear Safety and Control Regulations require, under subsection 16(1), 
that every licensee shall make available to all workers the health and safety 
information with respect to their workplace that has been collected by the licensee in 
accordance with the Act, the regulations made under the Act and the licence. 
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 It is a requirement of the General Nuclear Safety and Control Regulations under 
section 17, that every worker shall: 

o 17(a), use equipment, devices, facilities and clothing for protecting the 
environment or the health and safety of persons, or for determining doses of 
radiation, dose rates or concentrations of radioactive nuclear substances, in a 
responsible and reasonable manner and in accordance with the Act, the 
regulations made under the Act and the licence. 

o 17(b), comply with the measures established by the licensee to protect the 
environment and the health and safety of persons, maintain security, control the 
levels and doses of radiation, and control releases of radioactive nuclear 
substances and hazardous substances into the environment. 

o 17(c)(i), promptly inform the licensee or the worker’s supervisor of any situation 
in which the worker believes there may be a significant increase in the risk to the 
environment or the health and safety of persons. 

o 17(e), take all reasonable precautions to ensure the worker’s own safety, the 
safety of the other persons at the site of the licensed activity, the protection of the 
environment, the protection of the public and the maintenance of the security of 
nuclear facilities and of nuclear substances. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(d) of the General Nuclear Safety and Control Regulations, 
in relation to health and safety:  

o 3(d)(i), the effects on the health and safety of persons that may result from the 
activity to be licensed, and the measures that will be taken to prevent or mitigate 
those effects. 

o 3(d)(ii), the proposed program for selecting, using and maintaining personal 
protective equipment. 

o 3(d)(iii), the proposed worker health and safety policies and programs. 

Environmental Protection 

The regulatory foundation for the recommendation(s) associated with environmental 
protection includes the following: 

 The General Nuclear Safety and Control Regulations, under paragraphs 12(1)(c) and 
(f), require that each licensee take all reasonable precautions to protect the 
environment and the health and safety of persons, and to control the release of 
radioactive nuclear substances and hazardous substances within the site of the 
licensed activity and into the environment. 

 The Radiation Protection Regulations prescribe dose limits for the general public, 
which under subsection 1(3) is 1 mSv per calendar year. 
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 It is a requirement of the General Nuclear Safety and Control Regulations under 
section 17, that every worker shall: 

o 17(a), use equipment, devices, facilities and clothing for protecting the 
environment or the health and safety of persons, or for determining doses of 
radiation, dose rates or concentrations of radioactive nuclear substances, in a 
responsible and reasonable manner and in accordance with the Act, the 
regulations made under the Act and the licence. 

o 17(b), comply with the measures established by the licensee to protect the 
environment and the health and safety of persons, maintain security, control the 
levels and doses of radiation, and control releases of radioactive nuclear 
substances and hazardous substances into the environment. 

o 17(c)(i), promptly inform the licensee or the worker’s supervisor of any situation 
in which the worker believes there may be a significant increase in the risk to the 
environment or the health and safety of persons. 

o 17(e), take all reasonable precautions to ensure the worker’s own safety, the 
safety of the other persons at the site of the licensed activity, the protection of the 
environment, the protection of the public and the maintenance of the security of 
nuclear facilities and of nuclear substances. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(c) of the General Nuclear Safety and Control Regulations, 
in relation to the environment and waste management:  

o 3(c)(ii), the program to determine the environmental baseline characteristics of 
the site and the surrounding area. 

o 3(c)(iii), effects on the environment that may result from the activity to be 
licensed and the measures that will be taken to prevent or mitigate those effects. 

o 3(c)(iv), the proposed positions for and qualifications and responsibilities of 
environmental protection workers. 

o 3(c)(v), the proposed environmental protection policies and programs. 

o 3(c)(vi), the proposed effluent and environmental monitoring programs. 

o 3(c)(vii), the proposed location, the proposed maximum quantities and 
concentrations, and the anticipated volume and flow rate of releases of nuclear 
substances and hazardous substances into the environment, including its physical, 
chemical and radiological characteristics. 

o 3(c)(viii), the proposed measures to control releases of nuclear substances and 
hazardous substances into the environment. 

3(c)(ix), a description of the anticipated liquid and solid waste streams within the 
mine or mill, including the ingress of fresh water and any diversion or control of 
the flow of uncontaminated surface and ground water. 
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 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 4(2), that an application for a licence in respect of a uranium mine or mill, 
other than a licence to abandon, shall contain a proposed code of practice that 
includes: 

o 4(2)(a), any action level that the applicant considers appropriate for the purpose of 
this subsection. 

o 4(2)(b), a description of any action that the applicant will take if an action level is 
reached. 

o 4(2)(c), the reporting procedures that will be followed if an action level is 
reached. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 9, that 
every licensee shall post a copy of the code of practice referred to in the licence at a 
location within the uranium mine or mill that is accessible to all workers and where it 
is most likely to come to their attention.  

 The Cigar Lake Operation operating licence requires Cameco to control, monitor and 
record releases of effluent concentrations from the facility and that the releases shall 
not exceed the limits found in the licence.  

Emergency Management and Fire Protection 

The regulatory foundation for the recommendation(s) associated with emergency 
management and response includes the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 12(1) that every licensee shall: 

o 12(1)(c), take all reasonable precautions to protect the environment and the health 
and safety of persons and to maintain security of nuclear facilities and of nuclear 
substances. 

o 12(1)(f), take all reasonable precautions to control the release of radioactive 
nuclear substances or hazardous substances within the site of the licensed activity 
and into the environment of the licensed activity. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(a) of the General Nuclear Safety and Control Regulations, 
in relation to the plan and description of the mine or mill:  

o 3(a)(ix), a description of the proposed emergency power systems and its 
capacities. 



21-H2  UNPROTECTED/NON PROTÉGÉ 

 

e-Doc 6380891 (Word) - 103 -  02 February 2021 
e-Doc 6380896 (PDF) 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(c) of the General Nuclear Safety and Control Regulations, 
in relation to the environment and waste management:  

o 3(c)(viii), the proposed measures to control releases of nuclear substances and 
hazardous substances into the environment. 

o 3(c)(x), the proposed measures to prevent or mitigate the effects of accidental 
releases of nuclear substances and hazardous substances on the environment, the 
health and safety of persons and the maintenance of security, including measures 
to: 

 3(c)(x)(A), assist off-site authorities in planning and preparing to limit the 
adverse effects of an accidental release. 

 3(c)(x)(B), notify off-site authorities of an accidental release or the imminence 
of an accidental release. 

 3(c)(x)(C), report information to off-site authorities during and after an 
accidental release.  

 3(c)(x)(D), assist off-site authorities in dealing with the adverse effects of an 
accidental release. 

 3(c)(x)(E), test the implementation of the measures to control the adverse 
effects of an accidental release. 

Waste Management 

The regulatory foundation for the recommendation(s) associated with waste management 
includes the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
paragraph 3(1)(j) that an application for a licence include the name, quantity, form 
and volume of any radioactive waste or hazardous waste that may result from the 
activity to be licensed, including waste that may be stored, managed, processed, or 
disposed of at the site of the activity to be licensed, and the proposed method for 
managing and disposing of that waste. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by subsection 3(c) of the General Nuclear Safety and Control Regulations, 
in relation to the environment and waste management:  

o 3(c)(ix), a description of the anticipated liquid and solid waste streams within the 
mine or mill, including the ingress of fresh water and any diversion or control of 
the flow of uncontaminated surface and ground water. 
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 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 6(1), that an application for a licence to operate a uranium mine shall 
contain the following information in addition to the information required by section 3 
and subsection 4(2):  

o 6(1)(c), the proposed policies, methods and programs for operating and 
maintaining the mine. 

 It is a requirement of the Uranium Mines and Mills Regulations under subsection 
5(2), that an application for a licence to prepare a site for and construct a uranium 
mill shall contain the following information in addition to the information required by 
section 3 and subsection 4(2): 

o 5(2)(f), a description of the proposed design, construction and operation of the 
waste management system, including the measures to monitor its construction and 
operation, the construction schedule, the contingency plans for construction and 
the measures to control the movement of water in existing waterways. 

 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 6(2), that an application for a licence to operate a uranium mill shall 
contain the following information in addition to the information required by section 3 
and subsection 4(2): 

o 6(2)(c), the proposed policies, methods and programs for operating and 
maintaining the mill. 

o 6(2)(g), a description of the proposed operation of the waste management system. 

 It is a requirement of the Uranium Mines and Mills Regulations under 
subsection 16(1), that every licensee shall keep a record of: 

o 16(1)(d), the plans of every tailings-containment structure and area and every 
diversion structure and system associated with the waste management system. 

Security 

The regulatory foundation for the recommendation(s) associated with security includes 
the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 3(1), that an application for a licence shall contain the following 
information: 

o 3(1)(g), the proposed measures to control access to the site of the activity to be 
licensed and the nuclear substance, prescribed equipment or prescribed 
information. 

o 3(1)(h), the proposed measures to prevent loss or illegal use, possession or 
removal of the nuclear substance, prescribed equipment or prescribed 
information. 
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 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 12(1), that every licensee shall: 

o 12(1)(g), implement measures for alerting the licensee to the illegal use or 
removal of a nuclear substance, prescribed equipment or prescribed information, 
or the illegal use of a nuclear facility. 

o 12(1)(h), implement measures for alerting the licensee to acts of sabotage or 
attempted sabotage anywhere at the site of the licensed activity. 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
section 17, that every worker shall: 

o 17(c), promptly inform the licensee or the worker’s supervisor of any situation in 
which the worker believes there may be: 

 17(c)(ii), a threat to the maintenance of the security of nuclear facilities and 
of nuclear substances or an incident with respect to such security. 

 17(c)(iv), an act of sabotage, theft, loss or illegal use or possession of a 
nuclear substance, prescribed equipment or prescribed information. 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 29(1), that every licensee who becomes aware of any of the following 
situations shall immediately make a preliminary report to the Commission of the 
location and circumstances of the situation and of any action that the licensee has 
taken or proposes to take with respect to it: 

o 29(1)(f), information that reveals the incipient failure, abnormal degradation or 
weakening of any component or system at the site of the licensed activity, the 
failure of which could have a serious adverse effect on the environment or 
constitutes or is likely to constitute or contribute to a serious risk to the health and 
safety of persons or the maintenance of security. 

o 29(1)(g), an actual, threatened or planned work disruption by workers. 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 29(2), that every licensee who becomes aware of a situation referred to in 
subsection (1) shall file a full report of the situation with the Commission within 21 
days after becoming aware of it, unless some other period is specified in the licence, 
and the report shall contain the following information:  

o 29(2)(d), the effects on the environment, the health and safety of persons and the 
maintenance of security that have resulted or may result from the situation. 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by section 3 of the General Nuclear Safety and Control Regulations,  

o 3(e) in relation to security, the proposed measures to alert the licensee to acts of 
sabotage or attempted sabotage at the mine or mill. 
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Safeguards and Non-Proliferation 

The regulatory foundation for the recommendation(s) associated with safeguards and 
non-proliferation includes the following: 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
paragraph 12(1)(i) that each licensee take all necessary measures to facilitate 
Canada’s compliance with any applicable safeguards agreement. 

 Under subsection 21(1) of the General Nuclear Safety and Control Regulations, 
information that concerns any of the following, including a record of that information, 
is prescribed information for the purposes of the Act:  

o 21(1)(a), a nuclear substance that is required for the design, production, use, 
operation or maintenance of a nuclear weapon or nuclear explosive device, 
including the properties of the nuclear substance. 

o 21(1)(b), the design, production, use, operation or maintenance of a nuclear 
weapon or nuclear explosive device. 

o 21(1)(c), the security arrangements, security equipment, security systems and 
security procedures established by a licensee in accordance with the Act, the 
regulations made under the Act or the licence, and any incident relating to 
security. 

o 21(1)(d), the route or schedule for the transport of Category I, II or III nuclear 
material, as defined in section 1 of the Nuclear Security Regulations. 

 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 30(1), that every licensee who becomes aware of any of the following 
situations shall immediately make a preliminary report to the Commission of the 
situation and of any action that the licensee has taken or proposes to take with respect 
to it:  

o 30(1)(a), interference with or an interruption in the operation of safeguards 
equipment or the alteration, defacement or breakage of a safeguards seal, other 
than in accordance with the safeguards agreement, the Act, the regulations made 
under the Act or the licence. 

o 30(1)(b), the theft, loss or sabotage of safeguards equipment or samples collected 
for the purpose of a safeguards inspection, damage to such equipment or samples, 
or the illegal use, possession, operation or removal of such equipment or samples. 
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 It is a requirement of the General Nuclear Safety and Control Regulations under 
subsection 30(2), that every licensee who becomes aware of a situation referred to in 
subsection (1) shall file a full report of the situation with the Commission within 21 
days after becoming aware of it, unless some other period is specified in the licence, 
and the report shall contain the following information:  

o 30(2)(a), the date, time and location of becoming aware of the situation. 

o 30(2)(b), a description of the situation and the circumstances. 

o 30(2)(c), the probable cause of the situation. 

o 30(2)(d), the adverse effects on the environment, the health and safety of persons 
and the maintenance of national and international security that have resulted or 
may result from the situation.  

 The Agreement between the Government of Canada and the International Atomic 
Energy Agency for the Application of Safeguards in Connection with the Treaty on 
the Non-Proliferation of Nuclear Weapons. 

 The Protocol Additional to the Agreement between Canada and the International 
Atomic Energy Agency for the Application of Safeguards in Connection with the 
Treaty on the Non-Proliferation of Nuclear Weapons. 

Packaging and Transport 

Cameco’s Cigar Lake Operation is required to comply with the Packaging and Transport 
of Nuclear Substances Regulations 2015 and Transport Canada’s Transportation of 
Dangerous Goods Regulations. 

Decommissioning Strategy and Financial Guarantees 

The regulatory foundation for the recommendation(s) associated with Cameco’s Cigar 
Lake Operation Decommissioning Strategy and Financial Guarantees includes: 

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

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by section 3 of the General Nuclear Safety and Control Regulations, in 
relation to the plan and description of the mine or mill:  

o 3(a)(viii), the proposed plan for the decommissioning of the mine or mill. 
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Licensee’s Public Information Program 

 It is a requirement of the Uranium Mines and Mills Regulations under section 3, that 
an application for a licence in respect of a uranium mine or mill, other than a licence 
to abandon, shall contain the following information in addition to the information 
required by section 3 of the General Nuclear Safety and Control Regulations, in 
relation to the environment and waste management:  

o 3(c)(i), the program to inform persons living in the vicinity of the mine or mill of 
the general nature and characteristics of the anticipated effects of the activity to be 
licensed on the environment and the health and safety of persons. 

C.2 Technical Basis 

The technical basis for recommendations, including several guidance documents, national 
standards and regulatory documents has been presented in this CMD and is addressed in 
detail in the LCH. 
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D. SAFETY AND CONTROL AREA FRAMEWORK 

D.1 Safety and Control Areas Defined 

The safety and control areas identified in section 2.2, and discussed in summary in 
sections 3.1 through 3.14 are comprised of specific areas of regulatory interest which 
vary between facility types. 

The following table provides a high-level definition of each SCA. The specific areas 
within each SCA are to be identified by the CMD preparation team in the respective areas 
within section 3 of this CMD. 
 

SAFETY AND CONTROL AREA FRAMEWORK 

Functional 
Area 

Safety and 
Control Area 

Definition 

Management Management 
System 

Covers the framework which establishes the 
processes and programs required to ensure an 
organization achieves its safety objectives and 
continuously monitors its performance against these 
objectives and fostering a healthy safety culture. 

 Human 
Performance 
Management 

Covers activities that enable effective human 
performance through the development and 
implementation of processes that ensure that 
licensee staff is sufficient in number in all relevant 
job areas and that licensee staff have the necessary 
knowledge, skills, procedures and tools in place to 
safely carry out their duties. 

 Operating 
Performance 

This includes an overall review of the conduct of the 
licensed activities and the activities that enable 
effective performance. 

Facility and 
Equipment 

Safety Analysis Maintenance of the safety analysis that supports that 
overall safety case for the facility. 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. 

 Physical Design Relates to activities that impact on the ability of 
systems, components and structures to meet and 
maintain their design basis given new information 
arising over time and taking changes in the external 
environment into account. 

 Fitness for Service Covers activities that impact on the physical 
condition of systems, components and structures 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. 
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SAFETY AND CONTROL AREA FRAMEWORK 

Functional 
Area 

Safety and 
Control Area 

Definition 

Core Control 
Processes 

Radiation 
Protection 

Covers the implementation of a radiation protection 
program in accordance with the Radiation 
Protection Regulations. This program must ensure 
that contamination and radiation doses received are 
monitored and controlled. 

 Conventional 
Health and Safety 

Covers the implementation of a program to manage 
workplace safety hazards and to protect personnel 
and equipment. 

 Environmental 
Protection 

Covers programs that identify, control and monitor 
all releases of radioactive and hazardous substances 
and effects on the environment from facilities or as 
the result of licensed activities. 

 Emergency 
Management and 
Fire Protection 

Covers emergency plans and emergency 
preparedness programs which exist for emergencies 
and for non-routine conditions. This also includes 
any results of exercise participation. 

 Waste Management Covers internal waste-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 management facility. Also covers the 
planning for decommissioning. 

 Security Covers the programs required to implement and 
support the security requirements stipulated in the 
regulations, in their licence, in orders, or in 
expectations for their facility or activity. 

 Safeguards and 
Non-Proliferation  

Covers the programs and activities required for the 
successful implementation of the obligations arising 
from the Canada/IAEA safeguards agreements as 
well as all other measures arising from the Treaty on 
the Non-Proliferation of Nuclear Weapons. 

 Packaging and 
Transport 

Programs that cover the safe packaging and 
transport of nuclear devices to and from the licensed 
facility. 
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D.2 Specific Areas for this Facility Type 

The following table identifies the specific areas that comprise each SCA for a uranium 
mine or mill: 

SPECIFIC AREAS FOR THIS FACILITY TYPE 

Functional 
Area 

Safety and 
Control Area 

Specific Areas 

Management Management 
System 

 Management System  

 Organization  

 Performance Assessment, Improvement and 
Management Review  

 Change Management  

 Safety Culture  

 Records Management 

 Management of Contractors 

 Human 
Performance 
Management 

 Personnel Training  

 

 Operating 
Performance 

 

 Not addressed individually 

Facility and 
Equipment 

Safety Analysis  Hazard Analysis  

Physical Design  Not addressed individually 

 Fitness for Service 

 

 Not addressed individually 

Core Control 
Processes 

Radiation 
Protection 

 Estimated Dose to Public 

 Application of ALARA 

 Worker Dose Control 

 Radiation Protection Program Performance 

 Radiological Hazard Control 

 Conventional 
Health and Safety 

 Performance 

 Practices 

 Awareness 

 Environmental 
Protection 

 Effluent and Emissions Control (releases) 

 Environmental Management System (EMS) 

 Assessment and Monitoring  

 Protection to the Public 

 Environmental Risk Assessment 
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SPECIFIC AREAS FOR THIS FACILITY TYPE 

Functional 
Area 

Safety and 
Control Area 

Specific Areas 

Core Control 
Processes 
(cont.) 

Emergency 
Management and 
Fire Protection 

 Emergency Preparedness and Response 

 Fire Emergency Preparedness and Response 

 Waste Management  Waste Rock Piles 

 Solid and Liquid Wastes 

 Decommissioning Plans 

 Security  Not addressed individually 

 Safeguards and 
Non-Proliferation  

 Not addressed individually 

 Packaging and 
Transport 

 

 Not addressed individually 
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EXECUTIVE SUMMARY

The Canadian Nuclear Safety Commission (CNSC) conducts Environmental Protection Reviews 

(EPR) for all facilities with potential project-environmental interactions, in accordance with its 

mandate under the Nuclear Safety and Control Act (NSCA), to ensure the protection of the 

environment and the health of persons. An EPR is a science-based environmental technical 

assessment conducted by CNSC staff. The fulfillment of other aspects of the CNSC’s mandate, 

such as safety and security, are met through other regulatory oversight activities. 

This EPR Report was written by CNSC staff for the Commission, Indigenous peoples and the 

public. It describes the scientific, evidence-based findings from CNSC staff’s review of the 

application by Cameco Corporation (Cameco) to renew the Uranium Mine Licence (UML-

MINE-CIGAR.01/2021) in order to continue its current activities at the Cigar Lake Operation in 

northern Saskatchewan.  

CNSC staff’s EPR Report focuses on items that are of Indigenous, public and regulatory interest, 

such as releases of radiological and hazardous substances to the receiving environment, valued 

ecosystem components and species at risk.  

This EPR Report includes CNSC staff’s assessment of documents submitted by the licensee for 

the Cigar Lake Operation from 2013 to 2020, as well as, but not limited to the following:  

 Cameco’s Preliminary Decommissioning Plan 

 Cameco’s annual reports 

 Cameco’s 2017 Environmental Risk Assessment (ERA) 

 the results of CNSC’s Independent Environmental Monitoring Program  

 the results from other environmental monitoring programs and/or health studies (e.g., 

completed by other levels of government) in proximity to the Cigar Lake Operation 

The information provided in this EPR Report supports the conclusions made by CNSC staff in 

Commission Member Document (CMD) 21-H2. Based on CNSC staff’s assessment of Cameco’s 

documentation, supporting documents and past performance, CNSC staff conclude that the 

potential risks from radiological and hazardous releases to the atmospheric, terrestrial, aquatic, 

geological, hydrogeological and human environments from Cameco’s Cigar Lake Operation are 

negligible. The potential risks to the environment from these releases are not distinguishable 

from natural background and the potential risk to humans is similar to health outcomes in the 

general public. There is low probability that aquatic and terrestrial species in the immediate 

vicinity of the site may experience effects during operation when very conservative assumptions 

are used. The predicted effects are expected to return to pre-operational conditions over time 

after the site is closed and decommissioned. CNSC staff also conclude that Cameco continues to 

implement and maintain effective environmental protection measures to adequately protect the 

environment and the health of persons. Should the Commission decide to renew Cameco’s Cigar 

Lake Operation licence, CNSC staff will continue to verify and evaluate, through ongoing 

licensing and compliance activities and reviews, that the environment and the health of persons 

are protected and will continue to be protected over the proposed licence period. 

For more information on the Cigar Lake Operation and Cameco’s licence renewal application, 

visit CNSC’s webpage and Cameco’s webpage.

https://nuclearsafety.gc.ca/eng/uranium/mines-and-mills/nuclear-facilities/cigar-lake/index.cfm
https://www.cameco.com/businesses/uranium-operations/canada/cigar-lake/licence-renewal
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1.0 INTRODUCTION 

 Purpose  

The purpose of this Environmental Protection Review (EPR) is to report the outcome of the 

Canadian Nuclear Safety Commission (CNSC) staff’s regulatory activities conducted under the 

Nuclear Safety and Control Act (NSCA). This review serves to assess whether Cameco 

Corporation (Cameco) has made, and will continue to make, adequate provisions to protect the 

environment and the health of persons at the Cigar Lake Operation. 

This EPR Report presents information that supports CNSC staff’s recommendations in 

Commission Member Document (CMD) 21-H2 [1] regarding the proposal to renew the Uranium 

Mine Licence, UML-MINE-CIGAR.01/2021 [2], as it pertains to environmental protection (EP). 

Cameco has requested that the CNSC licence issued for the Cigar Lake Operation, which is set to 

expire on June 30, 2021, be renewed [3]. 

CNSC staff assess the environmental and health effects of nuclear facilities and activities at 

every phase of its lifecycle. As shown in figure 1.1, this EPR Report was developed to document 

CNSC staff’s assessment of Cameco’s implementation of its environmental protection measures 

and its performance of the Cigar Lake Operation relating to EP. The fulfillment of other aspects 

of the CNSC’s mandate, such as safety and security, can be found in CNSC staff’s CMD 21-H2.  

Figure 1.1: EPR framework 
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This EPR Report is based on information submitted by Cameco, as well as on compliance, 

technical assessment, and independent verification activities completed by CNSC staff, including 

the following: 

 CNSC staff’s review of Cameco’s EP measures (summarized in section 2.0) 

 CNSC staff’s review of Cameco’s Preliminary Decommissioning Plan (PDP) [4] 

 CNSC staff’s review of Cameco’s annual reports ([5] to [11]) 

 CNSC staff’s review of Cameco’s Environmental Risk Assessment [12] [13] 

 CNSC’s Independent Environmental Monitoring Program (IEMP) results (section 4.0) 

 Health studies and regional monitoring programs in proximity to the Cigar Lake 

Operation (sections 5.0 and 6.0) 

This EPR Report can be read as a stand-alone document that focuses on topics related to the 

environmental performance of the Cigar Lake Operation, such as releases of radiological and 

hazardous substances to the receiving environment, as well as effects on valued components, 

including human and non-human biota. A review has been conducted for all valued components 

related to the project, but only a selection of topics is presented in detail in this report. The 

selected valued components and topics are based on licensing requirements, as well as those that 

have historically been of interest to the Commission, Indigenous peoples and the public. CNSC 

staff also present information on any relevant monitoring (regional, environmental or health) or 

relevant studies conducted by the CNSC (e.g., IEMP) or other levels of government.  

 Project Background 

This section of the report provides general information on the Cigar Lake Operation, including a 

description of the site location and a basic history of site activities and licensing. This 

information is intended to provide context for later sections of this report, which discuss 

completed and ongoing regulatory oversight activities. 

1.2.1 Site Description 

The Cigar Lake Operation is a high-grade underground uranium mine located within the 

Athabasca basin of northern Saskatchewan, approximately 660 kilometres north of Saskatoon 

(see figure 1.2). Operated by Cameco, the Cigar Lake Operation is a joint venture owned by 

Cameco (50%), Orano Canada Inc. (37%), Idemitsu Canada Resources (8%) and TEPCO 

Resources (5%). The closest permanent communities, Wollaston Lake and Hatchet Lake First 

Nations, are located about 80 kilometres from the site. The Cigar Lake Operation is situated near 

other uranium mining and/or milling facilities, including Cameco’s Rabbit Lake, McArthur 

River, and Key Lake facilities, as well as Orano Canada Inc.’s McClean Lake facility. 

The Cigar Lake surface lease is comprised of 1042 hectares (10.42 square kilometres), of which 

only about 20% is currently developed and disturbed. The environment surrounding the Cigar 

Lake Operation predominantly consists of hills, bogs and coniferous forests interspersed with 

lakes, rivers and streams. The Cigar Lake site lies southeast of Waterbury Lake and is accessible 

year-round by air and temporary access road. 
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1.2.2 Project Overview 

The Cigar Lake site has been active for about four decades. Before the mine became operational 

in 2014, the Cigar Lake Operation developed in stages, as follows: 

 1981 – 1986: Cigar Lake ore discovery and deposit delineation 

 1988 – 2000: Two testing mining phases 

 1998 – 2004: Pre-commercial construction  

 2005 – 2013: Commercial construction 

 2014: Beginning of ore production 

The Cigar Lake Operation is a CNSC-licensed uranium mining facility with an annual 

production rate of 7.0 million kilograms of uranium per year [14]. High-grade ore is mined 

underground, pumped to the surface in a slurry form and transported by truck to the McClean 

Lake Mill, approximately 70 kilometres away, for processing into uranium ore concentrate 

(U3O8). All tailings derived from the processing of Cigar Lake ore are placed within the 

McClean Lake JEB in-pit tailings management facility. Thus, there is no tailings management 

facility at the Cigar Lake site.  

Onsite facilities and infrastructure include an underground mine, waste rock stockpiles, settling 

ponds, a water treatment plant, warehouses, a workers camp, an office and administrative 

buildings. Figure 1.3 below shows an aerial view of the Cigar Lake Operation.  

Cameco’s current licence (UML-MINE-CIGAR.01/2021) expires on June 30, 2021 [2]. In 

November 2019, Cameco submitted an application [3] requesting a licence renewal to continue 

its current activities, which consist of operations for the mining of uranium ore. Cameco has not 

requested to carry out any new activities.  



April 2021 Environmental Protection Review Report 

e-Doc: 6383583 (Word)  Page 8  

e-Doc: 6428204 (PDF) 

  

Figure 1.2: Location of the Cigar Lake Operation [4] 
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Figure 1.3: Aerial view of the Cigar Lake Operation 

 

2.0 REGULATORY OVERSIGHT 

The CNSC regulates nuclear facilities and activities in Canada to protect the environment and the 

health and safety of persons in a manner that is consistent with Canadian environmental policies, 

acts and regulations, and with Canada’s international obligations. The CNSC assesses the 

environmental and health effects of nuclear facilities and activities at every phase of its lifecycle.  

To meet CNSC’s regulatory requirements, Cameco is responsible for implementing and 

maintaining EP measures that identify, control and, where necessary, monitor releases of 

radiological and hazardous substances and effects on human health and the environment from the 

Cigar Lake Operation. These EP measures must comply with, or have implementation plans in 

place to comply with the regulatory requirements included in Cameco’s licence and Licence 

Conditions Handbook (LCH). This section of the EPR Report discusses the CNSC’s regulatory 

oversight of EP measures at Cameco’s Cigar Lake Operation. 

 Previous Environmental Protection Reviews and Assessments  

Under the NSCA, an assessment of the environment is part of the ongoing EP framework, 

whereby EPR Reports, such as this one, are produced. No decision is made on the EPR itself, as 

the information is intended to inform and support the regulatory decision being sought from the 

Commission by the licensing matter explained in the body of CNSC staff’s CMD 21-H2 [1]. 
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Depending on the scope and impact of project activities, other legislation such as the Impact 

Assessment Act of Canada [15], the former Canadian Environmental Assessment Act, 2012 

(CEAA 2012) [16] or its predecessor, the Canadian Environmental Assessment Act, 1992 

(CEAA 1992) [17], may require or have required the completion of an impact assessment (IA) or 

environmental assessment (EA). The purpose of any one of those assessments is to identify the 

possible effects of a proposed project on the environment, and determine whether these effects 

can be adequately mitigated to protect the environment and the health of persons. An IA or EA 

decision by the Commission, concluding no significant adverse environmental effects, is 

required before a licence can be granted.  

The Cigar Lake Operation has undergone several EAs since the discovery of the ore at the Cigar 

Lake site in the 1980s. Table 2.1 below lists all federal EAs carried out to date with respect to 

activities at the Cigar Lake site. Subsection 2.1.1 provides a description of the two most recently 

completed EAs, whereas subsection 2.1.2 provides information on the ongoing EA follow-up 

program for the Cigar Lake Operation.  

Table 2.1: Federal EAs completed for the Cigar Lake site 

Project 
Applicable EA process 

and/or legislation 
EA start date 

EA decision 

date 

Cigar Lake Uranium Mine 

Project 

Joint Federal-Provincial Panel 

on Uranium Mining 

Developments in Northern 

Saskatchewan, appointed under 

the Environmental Assessment 

and Review Process Guidelines 

Order (EARPGO) 

1995 1998 

Disposal of Cigar Lake Waste 

Rock in the McClean Lake 

Operation’s Sue C pit 

EA under CEAA 1992 2001 2003 

Construction and Operation of 

the Cigar Lake Uranium Mine 
EA under CEAA 1992 2002 2004 

Cigar Lake Water Inflow 

Management Project 
EA under CEAA 1992 2009 2011 

2.1.1 Recent EAs completed under CEAA 1992 

Construction and Operation of the Cigar Lake Uranium Mine  

In 2002, Cameco applied for authorization from the CNSC to construct and operate a 

commercial-scale uranium mining facility at the Cigar Lake site. The proposed project included 

the construction and development of underground mine workings, ore handling and transport 
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systems, waste water treatment systems, waste rock management systems, and ancillary 

facilities.  

At that time, CNSC staff reviewed the application and determined that a screening-level EA 

under CEAA 1992 [17] was required. Pursuant to subsection 17(1) of CEAA 1992, the conduct 

of the technical support studies, public consultation program and preparation of an EA Study 

Report [18] was delegated to Cameco. Cameco submitted the EA Study Report to CNSC staff, 

who reviewed and accepted it as the basis for the development of CNSC staff’s EA Screening 

Report [19]. 

In 2004, following the Commission’s consideration of CNSC staff’s EA Screening Report, the 

Commission issued a Record of Proceedings, including Reasons for Decision for the 

Construction and Operation of the Cigar Lake Uranium Mine EA [20], concluding that the 

project, taking into account the implementation of mitigation measures, would not likely cause 

significant adverse environmental effects.  

The EA process identified the need for an EA follow-up program for the Construction and 

Operation of the Cigar Lake Uranium Mine Project. The EA follow-up program [21] included 

wildlife field surveys, as well as data collection, analysis and monitoring for molybdenum and 

polonium-2010 in nearby waterbodies to assess their potential impact on local aquatic species. 

The majority of these activities were integrated into the most recent EA follow-up program, 

which was developed for the Cigar Lake Water Inflow Management Project (see next 

subsection). More information about this ongoing program is available in subsection 2.1.2. 

Cigar Lake Water Inflow Management Project  

In 2008, Cameco applied for authorization from the CNSC to construct and operate a new water 

management system. The proposed project consisted of building, operating and 

decommissioning two new parallel discharge pipelines that would deliver treated water from the 

Cigar Lake Operation to a common deep-water discharge location in Seru Bay, within Waterbury 

Lake. The proposal also included minor modifications to the current water handling and mine 

water treatment release facilities to connect the proposed discharge pipelines to the existing 

water treatment infrastructure and ponds. 

At that time, CNSC staff reviewed the application and determined that a screening-level EA 

under CEAA 1992 [17] was required, as well as a provincial EA under the Saskatchewan 

Environmental Assessment Act [22]. A harmonized federal-provincial EA was carried out by the 

Province of Saskatchewan and the CNSC. Pursuant to subsection 17(1) of CEAA 1992, the 

conduct of the technical support studies, public consultation program and preparation of an EA 

Study Report [23] was delegated to Cameco. Cameco submitted the EA Study Report to CNSC 

staff, who reviewed and accepted it as the basis for the development of CNSC staff’s EA 

Screening Report[24]. 

In 2011, following the Commission’s consideration of CNSC staff’s EA Screening Report, the 

Commission issued a Record of Proceedings, including Reasons for Decision for the Cigar Lake 

Water Inflow Management Project EA [25], concluding that the project, taking into account the 

implementation of mitigation measures, would not likely cause significant adverse 

environmental effects.  
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The EA process identified the need for an EA follow-up program for the Cigar Lake Inflow 

Management Project. The EA follow-up program [23] included water sampling, monitoring of 

fish population, fish chemistry and benthic invertebrates, and wildlife field surveys, among other 

activities. More information about this ongoing program is available in subsection 2.1.2. 

2.1.2 Current EA Follow-up Program 

EA follow-up programs are designed to validate the predicted environmental effects and the 

effectiveness of mitigation measures. The CNSC ensures that EA follow-up programs that are 

within CNSC’s mandate are incorporated into licensing and compliance activities. 

In 2011, to fulfill the requirements of the EA for the Cigar Lake Water Inflow Management 

Project, Cameco submitted an EA follow-up program to the CNSC [23]. This program integrated 

any active EA follow-up program activities identified in the 2004 EA (see subsection on the 

Construction and Operation of the Cigar Lake Uranium Mine above). CNSC staff reviewed the 

EA follow-up program and subsequently approved it [26]. Table 2.2 below lists all activities 

included in the current EA follow-up program.  

Cameco has been informing the CNSC of the status and results of EA follow-up program 

activities through annual reports ([5] to [11]). Some activities have been completed for having 

met the established EA objectives, while other activities are still ongoing (see table 2.2 below). 

Many of the activities have been integrated into Cameco’s Environmental Management Program 

(see section 2.3) to be continued as Cameco’s routine monitoring. CNSC staff continue to review 

the detailed monitoring activities pertaining to the EA follow-up program to ensure that 

objectives are being met. 
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Table 2.2: Activities under the current EA follow-up program ([5] to [11], [26]) 

Environmental 

component 
Activity and objective(s) Sampling locations Parameters Frequency and status 

Water quality 
Water samples to verify water quality 

in fish sampling areas 

Seru Bay, Seru Bay Outlet, 

Longyear Bay, East Brown Bay 

Metals, metalloids, radium-226, 

nutrients and general chemistry 

Every three years 

Conducted in 2013, 2016, 2019 

Aquatic 

environment – 

fish 

Lethal fish population survey to verify 

predictions on fish 

Seru Bay, Seru Bay Outlet, 

Longyear Bay, East Brown Bay 

Meristics: fish health characteristics 

Chemistry: metals, metalloids and 

percent moisture 

Every three years 

Conducted in 2013, 2016, 2019 

Aquatic 

environment – 

fish 

Fish chemistry samples to verify 

predictions on fish 

Seru Bay, Longyear Bay, Cigar 

Lake 

Meristics: fish health characteristics 

Chemistry: metals, metalloids and 

radionuclides 

Every three years 

Conducted in 2013, 2016, 2019 

Sediment quality 
Sediment samples to verify the 

predicted mine waster dispersion 

Lake B, Mad Dog Lake, Seru 

Bay, Seru Bay Outlet, Longyear 

Bay, East Brown Bay 

Metals, metalloids, radionuclides 

percent moisture, particle size and 

total organic carbon 

Every three years 

Conducted in 2013, 2016, 2019 

Sediment  quality 

Tessier extraction (geochemistry 

samples) to verify model input 

assumptions 

Seru Bay (deep area), Seru Bay 

Outlet, Longyear Bay, 

East Brown Bay (deep area) 

Metals, metalloids and  

radionuclides 

Once 

Completed (2010) 

Water quality 

Water samples to verify water quality 

at benthic invertebrate collection 

stations 

Lake B, Mad Dog, Lake, Seru 

Bay, Seru Bay Outlet, Longyear 

Bay, East Brown Bay 

Metals, metalloids, radium-226, 

nutrients and general chemistry 

Every three years 

Conducted in 2013, 2016, 2019 

Aquatic 

environment –

benthic 

invertebrates 

Depositional benthic invertebrate 

study to verify predictions on  benthic 

invertebrates 

Lake B, Mad Dog Lake, Seru 

Bay, Seru Bay Outlet, Longyear 

Bay, East Brown Bay 

Community composition, 

abundance, and biomass 

Every three years 

Conducted in 2013, 2016, 2019 

Aquatic 

environment – 

benthic 

invertebrates 

Benthic invertebrate chemistry 

samples to verify model input 

assumptions 

Seru Bay, East Brown Bay 
Metals, metalloids and percent 

moisture 

Every six years 

Conducted in 2016 
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Environmental 

component 
Activity and objective(s) Sampling locations Parameters Frequency and status 

Terrestrial 

environment 
Habitat suitability assessment 

20 x 20 km area centered on site 

and including shoreline of Seru 

Bay 

Ecosite mapping 
Once 

Completed (2009 – 2010) 

Terrestrial 

environment 
Ungulate density study 

20 x 20 km area centered on site 

and including shoreline of Seru 

Bay 

Ungulate aerial survey, winter 

tracking survey, and ungulate pellet 

group and browse availability 

Once 

Completed (2009 – 2010) 

Terrestrial 

environment 

Song bird and amphibian prevalence 

study 
Shoreline of Seru Bay 

Breeding song bird survey and 

amphibian call count survey 

Once 

Completed (2010) 

Terrestrial 

environment 
Small mammal trapping study Shoreline of Seru Bay 

Trapping of voles, mice and shrews 

and sample collection 

Once 

Completed (2010) 

Terrestrial 

environment 

Muskrat trapping for hair samples and 

collection of muskrat flesh, bone, 

liver, kidney from incidental 

mortalities 

Opportunistic sampling of muskrat 

scat 

Aline Drainage, Seru Bay, 

Reference Area 

Physical characteristics (tail length, 

body length, body weight, ex, age, 

stomach contents, internal condition 

and external condition), non-

radionuclides and radionuclides. 

Once 

Completed (2010) 

Terrestrial 

environment 

Semi-aquatic furbearers and 

waterfowl prevalence around Seru 

Bay 

Shoreline of Seru Bay 
Semi-aquatic furbearer and 

waterfowl shoreline survey 

Every five years  

Conducted in 2010 and 2015 

Not conducted in 2020 due to COVID-

19 pandemic. Cameco completed 

similar work in 2017, which they plan to 

present in the 2020 Annual Report. 

Traditional land 

and resource use 

Monitor traditional land and resource 

use of Seru Bay and the greater 

Waterbury Lake area and 

communicate the potential for unsafe 

ice conditions 

Seru Bay and the greater 

Waterbury Lake area 
Interview with local trappers 

Annually for three years 

Completed (2014 – 2016) 
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 Planned End-State 

The following section provides high-level information with respect to the end-state of the Cigar 

Lake Operation following decommissioning activities and provides a narrative of how the 

interactions between the project and the environment will change over time. This section is 

informed by Cameco’s PDP for the Cigar Lake Operation [4]. 

The CNSC requires that planning for decommissioning take place throughout the lifecycle of a 

nuclear facility. Planning for decommissioning is an integral part of the lifecycle of a facility and 

is an ongoing process. A PDP is developed by the licensee and submitted to the CNSC for 

review and acceptance as early as possible in the lifecycle of the facility or the conduct of the 

licensed activities. The PDP must be updated and submitted to the CNSC every five years, when 

further operational experience is gained, technological advancements are made, or when 

requested by the Commission or a person authorized by the Commission. Prior to the 

commencement of any decommissioning activities and to support an application for a licence to 

decommission, a Detailed Decommissioning Plan (or DDP) is developed by the licensee and 

submitted to the CNSC for review and acceptance.  

The PDP documents the decommissioning strategy and end-state objectives, the major 

decontamination, dismantling and remediation steps, the approximate quantities and types of 

waste generated, the principal hazards and protection strategies, and an estimate of costs 

associated with these activities. The PDP is developed for planning purposes only and the 

associated cost estimate is used to develop dedicated decommissioning funding in the form of a 

financial guarantee. The PDP is not meant to be implemented and does not provide sufficient 

details for the assessment of environmental impacts during decommissioning. This information is 

required to be submitted at a later date in support of an application for a licence to 

decommission. As a lifecycle regulator, the CNSC will continue to carry out regulatory oversight 

until the planned end-state is achieved and the facility is released from CNSC’s regulatory 

control. 

The decommissioning strategy and end-state objectives for the Cigar Lake Operation are 

documented in the 2019 Cigar Lake Operation Preliminary Decommissioning Plan [4]. Cameco 

has selected a prompt decommissioning strategy for the Cigar Lake Operation. The end-state is 

to reclaim all structures and disturbed areas to an ecological and radiological condition that is as 

similar as possible to the surrounding environment.  

At the end of operations, the site would safely transition to an inactive site, and when regulatory 

approvals are obtained, the facility would transition into formal decommissioning. According to 

Cameco’s current PDP (which is subject to change), the two mineshafts would be backfilled to 

surface with waste material and remaining water from the surface would be collected and treated 

before release. The final stage would consist of removing all surface buildings, facilities and 

services. Cameco’s current preference is for contaminated decommissioning waste to be placed 

in the underground workings and for clean waste rock and overburden material to be used as 

landfill and/or cover material in order to establish adequate drainage and provide a media for 

vegetative growth. No radiological material or waste exceeding site-specific decommissioning 

criteria would remain on surface at the Cigar Lake site. 

Ultimately, the objective is for the Cigar Lake site to be released into the Province of 

Saskatchewan’s Institutional Control Program after being adequately decommissioned and 
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released from CNSC’s regulatory control. Once accepted into the Institutional Control Program, 

the province would manage and monitor the site,  as well as oversee or maintain controls to limit 

human and environmental exposure, as necessary, over the long-term.  

Environmental monitoring would take place during all stages of active decommissioning, as well 

as during the transitional period between active decommissioning and release into the provincial 

Institutional Control Program. This monitoring period will be key to confirming the success of 

decommissioning activities and demonstrating that the site is in a stable or improving condition. 

Cameco expects that the release of contaminants to the atmospheric, aquatic and terrestrial 

environment at the Cigar Lake site to be significantly lower during decommissioning than during 

operational activities. Risks to workers involved in decommissioning activities would be similar 

to current risks to workers: surface decommissioning workers would be exposed to risks 

typically encountered during heavy construction, while underground decommissioning workers 

would be exposed to risks typically encountered during normal underground mining operations. 

Risks to the public would be negligible, since members of the public would not be permitted to 

freely visit the Cigar Lake site during decommissioning.  

Once decommissioning activities have concluded, the current plan is for the site to be re-

vegetated with tree species and seed mixtures that are appropriate for the Cigar Lake climate and 

soil characteristics. Cameco expects that following decommissioning and acceptance into the 

provincial Institutional Control Program, the Cigar Lake site will be suitable for traditional land 

use with no access restrictions.  

 Environmental Regulatory Framework and Protection Measures 

The CNSC has a comprehensive EP regulatory framework which includes both radiological and 

hazardous substances, as well as physical stressors (e.g., noise), and provides for the protection 

of Indigenous peoples, the public and the environment. Public dose is considered under the EP 

framework, as well as from a radiation protection standpoint. Human exposure is a result of 

interactions with the environment (i.e., members of the public are part of the environment). The 

focus of this section of the EPR Report is on the EP regulatory framework and the status of 

Cameco’s Environmental Management Program for the Cigar Lake Operation. The results 

obtained from this program are detailed in section 3.0 of this report.  

The Environmental Management Program at Cameco’s Cigar Lake Operation is designed and 

implemented in accordance with REGDOC-2.9.1, Environmental Protection: Environmental 

Principles, Assessments and Protection Measures (2017) [27], as well as the environmental 

protection standards from the Canadian Standards Association (CSA) listed below. The 

implementation status for these items is shown in table 2.3 below.  
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Table 2.3: Status of EP measures to implement regulatory documents and standards 

Regulatory document or standard Status 

CSA N288.4-10, Environmental monitoring programs at class I 

nuclear facilities and uranium mines and mills [28] 
Implemented 

CSA N288.5-11, Effluent monitoring program at class I nuclear 

facilities and uranium mines and mills [29] 
Implemented 

CSA N288.6-12, Environmental risk assessment at class I nuclear 

facilities and uranium mines and mills [30] 
Implemented 

CSA N288.7-15, Groundwater protection programs at class I 

nuclear facilities and uranium mines and mills [31] 
Implemented 

CSA N288.8-17, Establishing and implementing action levels to 

control releases to the environment from nuclear facilities [32] 
Implemented 

CNSC Regulatory Document REGDOC-2.9.1, Environmental 

Principles, Assessments and Protection Measures, version 1.1 

(2017) [27] 

Implemented 

CNSC staff confirm that Cameco has implemented programs according to the relevant EP 

regulatory documents or standards.  

Licensees are also required to regularly report on the results of their Environmental 

Protection/Management Programs. Reporting requirements are specified within REGDOC-3.1.2, 

Reporting Requirements, Volume I: Non-Power Reactor Class I Nuclear Facilities and Uranium 

Mines and Mills [33], the Radiation Protection Regulations [34] (e.g., for action levels (AL) or 

dose limit exceedances), the licensees’ approved programs and manuals, or the LCH [14]. 

Cameco is required to submit environmental monitoring and measurement results in quarterly 

reports and annual reports. These reports are reviewed by CNSC staff for compliance and 

verification, as well as trending. Summaries of the environmental data in Cameco’s quarterly and 

annual reports are available on Cameco’s Cigar Lake webpage [35]. 

CNSC staff regularly report on the licensee’s performance to the Commission for activities 

conducted at the Cigar Lake Operation. Regulatory Oversight Reports (RORs) are the CNSC’s 

standard mechanism for annually updating Indigenous peoples, the public and the Commission 

on the operation and regulatory performance of licensed facilities. RORs are available on 

CNSC’s website [36].  

2.3.1 Environmental Protection Measures  

To meet CNSC’s regulatory requirements under REGDOC-2.9.1 [27], Cameco is responsible for 

implementing and maintaining EP measures that identify, control and monitor releases of 

radioactive and hazardous substances and effects on human health and the environment from the 

Cigar Lake Operation. EP measures are an important component of the overall requirement of 

licensees to make adequate provision to protect the environment and health of persons.  

This, and the following subsections, provide a brief summary of Cameco’s Environmental 

Management Program for the Cigar Lake Operation and the status of each specific EP measure, 

relative to the requirements or guidance outlined in the latest regulatory document or CSA 

https://www.cameco.com/businesses/uranium-operations/canada/cigar-lake/environment-safety
http://nuclearsafety.gc.ca/eng/resources/publications/reports/regulatory-oversight-reports/index.cfm
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standard. Section 3.0 summarizes the results of these programs or measures against relevant 

regulatory limits and environmental quality objectives or guidelines, and discusses, where 

applicable, any interesting trends. 

Cameco is required to implement an Environmental Management System (EMS) that conforms 

to REGDOC-2.9.1 and submit an Environmental Management Program. Cameco’s 

Environmental Management Program is in compliance with and includes the following 

components to meet the requirements and guidance outlined in REGDOC-2.9.1 [27]: 

 EMS (subsection 2.3.2) 

 Environmental Risk Assessment (subsection 2.3.3) 

 Effluent Emissions Control and Monitoring (subsection 2.3.4) 

 Environmental Monitoring Program (EMP) (subsection 2.3.5)  

2.3.2 Environmental Management System 

An EMS refers to the management of an organization’s environmental policies, programs and 

procedures in a comprehensive, systematic, planned and documented manner. It includes the 

organizational structure, planning and resources to develop, implement and maintain a policy for 

EP. The EMS serves as a management tool to integrate all of the licensee’s EP measures in a 

documented, managed and auditable process in order to:  

 identify and manage non-compliances and corrective actions within the activities, 

through internal and external inspections and audits  

 summarize and report the performance of these activities both internally (licensee 

management) and externally (Indigenous peoples, the public, and the Commission) 

 train personnel involved in these activities 

 ensure the availability of resources (i.e., qualified personnel, organizational 

infrastructure, technology and financial resources)  

 define and delegate roles, responsibilities and authorities essential to effective 

management 

Cameco established and implemented an EMS for the Cigar Lake Operation in accordance with 

REGDOC-2.9.1 [27], and is also registered and certified under the International Organization for 

Standardization’s (ISO) 14001:2015 standard1. CNSC staff review Cameco’s annual internal 

audits, management reviews, and environmental goals, targets and objectives to ensure 

compliance with REGDOC-2.9.1 during environment-focused compliance inspections. CNSC 

staff also review the status of Cameco’s annual goals, targets and objectives and the 

implementation of the EMS as part of annual reports. 

The results of these reviews demonstrate that Cameco’s EMS for the Cigar Lake Operation 

meets CNSC’s requirements as outlined in REGDOC-2.9.1 [27]. Cameco continues to maintain 

an EMS to improve environmental performance at the Cigar Lake Operation. 

                                                 

1 ISO 14001:2015 is a standard that helps an organization achieve the intended outcomes of its EMS.  
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2.3.3 Environmental Risk Assessment 

An ERA of nuclear facilities is a systematic process used to identify, quantify and characterize 

the risk posed by contaminants and physical stressors in the environment on human and other 

biological receptors, including the magnitude and extent of the potential effects associated with a 

facility. The ERA serves as the basis for the development or improvement of limits, controls, and 

EMPs. The results of these programs, in turn, inform and refine future revisions of the ERA. 

Cameco submitted an updated ERA in October 2017 [12] based on CSA standard N288.6-12, 

Environmental risk assessment at Class I nuclear facilities and uranium mines and mills [30]. 

CNSC staff reviewed the ERA and determined it to be compliant with the standard. In 2019, 

Cameco provided an Addendum to the 2017 ERA [13], which provided revised risk assessment 

predictions to reflect Cameco’s optimization of water handling and treatment circuits to limit the 

release of arsenic in the effluent. A summary of the 2017 ERA and 2019 Addendum is posted on 

Cameco’s website [37].  

Cameco also previously submitted ERAs as part of the 2004 EA for the Construction and 

Operation of the Cigar Lake Uranium Mine [18] and the 2011 EA for the Cigar Lake Water 

Management Project [23]. Cameco assessed the accuracy of these ERA predictions in the Cigar 

Lake Operation Environmental Performance Report for 2011 to 2015 [38] and 2017 ERA [12], 

which also included 2016 environmental performance data. 

The objective of the 2017 ERA and 2019 Addendum was to provide an update of the assessment 

of the risks from the emissions of current and future anticipated site operations on human health 

and the environment. The purpose of the ERA was to refine model inputs to conduct a multi-tier 

human health and ecological risk assessment for radiological and non-radiological (i.e., 

chemical) contaminants of potential concern (COPCs) and compare the results to previous 

predictions. Further, the updated ERA is a method to identify opportunities for continual 

improvement and the need for additional mitigation measures, if required. 

The predicted ecological and human health risks due to releases to air and water from the Cigar 

Lake Operation are similar to the overall conclusions of the 1995 EA [39], 2004 EA [18] and 

2011 EAs [23] that the overall risk to the environment and human health from the Cigar Lake 

Operation is low to negligible. Minimal effects are predicted to be limited in spatial extent to 

Seru Bay and are predicted to decline when the release of treated effluent ceases. The ERA 

predictions resulting from the 2017 ERA and 2019 Addendum are detailed in subsections 3.2.4 

(for risks to non-human biota) and subsection 3.2.5 (for risks to human health). 

CNSC staff reviewed the 2017 ERA [12] and 2019 Addendum [13] and confirmed that, despite 

the potential for some risks of low probability and limited extent (see subsections 3.2.4 and 

3.2.5), the overall risk to the environment and human health from the Cigar Lake Operation is 

low to negligible. Cameco is expected to revise and submit an updated ERA every five years, or 

if there is a change to the facility’s operations or in the scientific understanding and methodology 

of the ERA. The next update of the Cigar Lake ERA is expected at the end of 2021. 

2.3.4 Effluent and Emissions Control and Monitoring 

Controls on environmental releases are established to provide protection to the environment and 

to respect the principles of sustainable development and pollution prevention. The effluent and 

emissions prevention and control measures are established on the basis of industry best practice, 

https://www.cameco.com/businesses/uranium-operations/canada/cigar-lake/licence-renewal
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the application of optimization (e.g., in design) and As Low As Reasonably Achievable (ALARA) 

principles, the Canadian Council of Ministers of the Environment (CCME) guidelines, as well as 

ERA results. 

Cameco’s Environmental Management Program for the Cigar Lake Operation [40] was reviewed 

and approved by CNSC staff. This program contains licence limits and site-specific ALs to 

control radiological and hazardous effluent. Limits in CNSC’s licences for uranium mines and 

mills are adopted from schedule 4 of the Metal and Diamond Mining Effluent Regulations 

(MDMER) [41].  

The Effluent Monitoring Program for the Cigar Lake Operation has been reviewed and approved 

by CNSC staff, and found to be compliant with REGDOC-2.9.1 [27] and relevant standards, 

including CSA Standard N288.5-11, Effluent Monitoring Program at Class I Nuclear Facilities 

and Uranium Mines and Mills [29].  

Under section 4 of CNSC’s Uranium Mines and Mills Regulations [42], Cameco is required to 

implement an Environmental Code of Practice (ECOP) as part of its Effluent Monitoring 

Program. The objectives of an ECOP are to ensure that releases to the environment are kept 

ALARA, and that any potential loss of control events are identified so that corrective actions can 

be taken, if warranted. The ECOP contains ALs that serve as an early warning of a potential loss 

of control to prevent a licence limit exceedance. ALs are derived from actual performance data 

from the mine water treatment plant. This follows the methodology outlined in CSA standard 

N288.8-17, Establishing and implementing action levels to control releases to the environment 

from nuclear facilities [32]. The ECOP also contains actions that would be taken if an AL were 

to be exceeded, such as reporting the incident within 24 hours, immediately performing an 

investigation to determine whether a loss of control has occurred, taking immediate action to 

restore the effectiveness of the Environmental Management Program, and submitting a report 

explaining the actions taken to correct the situation and prevent recurrence. 

Based on compliance and technical assessment activities, CNSC staff have concluded that 

Cameco continues to implement and maintain an effective Effluent Monitoring Program, 

including an ECOP, for the Cigar Lake Operation that adequately protects the environment and 

the health of persons. 

2.3.5 Environmental Monitoring Program 

CNSC requires licensees to design and implement an EMP that is specific to the monitoring and 

assessment requirements of the licensed facility and its surrounding environment. The program is 

required to:  

 measure contaminants in the environmental media surrounding the facility or site 

 determine the effects, if any, of the facility or site operations on people and the 

environment 

 serve as a secondary support to emission monitoring programs in order to demonstrate 

the effectiveness of emission controls 
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More specifically, the program must gather the necessary environmental data to show that the 

facility is operating within the bounds predicted in the ERA. The program must also address the 

potential environmental interactions identified at the facility or site. Hazardous substances are 

the major focus at the Cigar Lake Operation, though radionuclides are included within 

monitoring activities associated with liquid discharges and air emissions. Cameco’s EMP for the 

Cigar Lake Operation consists of the following components: 

 ambient air monitoring (radon and particulates) 

 soil and lichen monitoring 

 aquatic biota monitoring (fish and benthic invertebrates) 

 sediment monitoring 

 surface water monitoring 

 groundwater monitoring  

Monitoring frequency is specified in the EMP. Ambient air, surface water, and groundwater 

monitoring is conducted regularly throughout each year, while soil and lichen, aquatic biota and 

sediment monitoring are conducted every three or six years depending on the sampling media 

and location. Cameco’s EMP also contains a requirement to perform annual inspections of 

synthetic and/or concrete liners.  

Cameco is required to maintain its EMP to be in compliance with REGDOC-2.9.1 [27] and 

relevant standards, including CSA Standard N288.4-10, Environmental Monitoring Programs at 

Class I Nuclear Facilities and Uranium Mines and Mills [28].  

Based on compliance activities and technical assessments, CNSC staff have concluded that 

Cameco is in compliance with REGDOC-2.9.1 and continues to implement and maintain an 

effective EMP for the Cigar Lake Operation that adequately protects the environment and the 

health of persons. 

 Reporting of Airborne Emissions under Other Federal or Provincial 
Legislation 

A core element of CNSC’s requirement for an EMS is the identification of all regulatory 

requirements applicable to the facility, whether pursuant to the NSCA or other federal or 

provincial legislation. The EMS must ensure that programs are in place to respect these 

requirements.  

2.4.1 Greenhouse Gases 

While there are a range of broadly applicable federal environmental regulations (e.g., petroleum 

products storage tanks, environmental emergency regulations), the management of greenhouse 

gas (GHG) emissions has been identified as a national priority.  

Under the federal Canadian Environmental Protection Act, 1999 (CEPA 1999) [43], Cameco is 

required to monitor and report on GHG emissions [44]. Nuclear facilities that emit more than the 

CO2 equivalent (CO2e) emission reporting threshold on an annual basis must report their GHG 

emissions to Environment and Climate Change Canada (ECCC). In 2017, the reporting threshold 

was lowered. As a result, the Cigar Lake Operation reported GHG emissions to ECCC in 2017, 

2018 and 2019.  
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The CNSC maintains a collaborative working relationship with ECCC through a formal 

Memorandum of Understanding, which includes a notification protocol. An exceedance of the 

GHG emission threshold would be included under this notification protocol. This ensures a 

coordinated regulatory approach is achieved to meet all federal requirements associated with EP, 

including the management of GHG emissions. 

2.4.2 Halocarbons  

In accordance with the Federal Halocarbon Regulations, 2003 [45], Cameco is required to 

provide a semi-annual halocarbon release report to ECCC for the Cigar Lake Operation. Between 

2013 and 2019, Cameco reported one halocarbon release of 11.4 kilograms of the R-22 

refrigerant in 2014, and the same quantity of the R-22 refrigerant was reported in 2017. The 

releases were in accordance with ECCC’s Federal Halocarbon Regulations, and therefore, 

CNSC staff conclude that there was little environmental impact from the R-22 releases. 

2.4.3 Sulphur Dioxide Emissions 

Under the authority of CEPA 1999 [43], Cameco is also required to estimate the total sulphur 

dioxide (SO2) emissions from the Cigar Lake Operation and report to the National Pollutant 

Release Inventory (NPRI) [46], provided that the reporting requirements are met. Between 2013 

and 2019, the SO2 emissions from the Cigar Lake Operation were consistently below the 20 

tonne reporting threshold, and thus, were not reported to the NPRI.  

3.0 STATUS OF THE ENVIRONMENT  

This section provides a summary of the status of the environment around the Cigar Lake 

Operation. It first includes a description of the radiological and hazardous releases to the 

environment (section 3.1), followed by an assessment of any potential effects to the different 

components of the environment, as a result of exposure to these contaminants (section 3.2).  

It should be noted that environmental components are regularly reviewed through annual 

reporting requirements and CNSC compliance verification activities, as detailed in other areas of 

this report. These are reported to the Commission in the EP Safety and Control Area of licensing 

CMDs and annual RORs. 

 Releases to the Environment 

Radioactive and hazardous substances that have the potential to cause an adverse effect to 

ecological or human receptors are identified as “contaminants of potential concern” (COPCs). 

Once COPCs are emitted from a facility or licensed site, they are considered a release to the 

environment and how they find their way to the different receptors considered by the ERA are 

called pathways. Figure 3.1 below illustrates a conceptual model of the environment around a 

generic mine site to illustrate the relationship between releases (airborne emissions or waterborne 

effluent) and human and ecological receptors or exposure pathways. The movement of the 

releases through the environment to the receptors are termed exposure pathways. This graphic is 

meant to provide an overall conceptual model of the releases, exposure pathways and receptors 

for the Cigar Lake Operation, and thus, should not be interpreted as a complete depiction of the 

Cigar Lake site and its surrounding environment. The specific releases and COPCs associated 

with the Cigar Lake Operation are explained in detail in the following subsections. 



April 2021 Environmental Protection Review Report 

e-Doc: 6383583 (Word)  Page 23  

e-Doc: 6428204 (PDF) 

Figure 3.1. Conceptual model of a generic mine site 
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3.1.1 Licensed Release Limits  

All operating uranium mines and mills in Canada are regulated at both the provincial and federal 

levels. At the provincial level, the Saskatchewan Ministry of Environment issues an Approval to 

Operate a Pollutant Control Facility Licence, which consists of release limits adopted from 

Saskatchewan’s Mineral Industry Environmental Protection Regulations [47]. At the federal 

level, under the Fisheries Act [48], metal and diamond mines must adhere to the requirements of 

the MDMER [41], which contain release limits that are enforced by ECCC. In addition, under 

the NSCA, uranium mines and mills are issued a CNSC licence, which includes licence limits 

from the MDMER.  

Table 3.1 below shows the current and upcoming MDMER-based licence limits for waterborne 

effluent applicable to the Cigar Lake Operation. Starting in June 2021, the MDMER will come 

into force to include more stringent licence limits for arsenic and lead. The MDMER will also 

include new licence limits for un-ionized ammonia. These new licence limits are already in the 

proposed LCH [14] with an implementation date of June 2021. It is worth noting that Cameco is 

already in compliance with the more stringent licence limits and the new MDMER requirements, 

as will be demonstrated in table 3.2 hereafter. 

  



April 2021 Environmental Protection Review Report 

e-Doc: 6383583 (Word)  Page 25  

e-Doc: 6428204 (PDF) 

Table 3.1: Authorized licence limits for waterborne effluent at the Cigar Lake 
operation, adopted from the MDMER until and after May 2021 [41][49] 

Deleterious 

Substance (a) 

Maximum authorized 

monthly mean 

concentration (b)  

Maximum authorized 

concentration in a 

composite sample (c) 

Maximum authorized 

concentration in a grab 

sample (d) 

Until May 

2021 

After May 

2021 

Until May 

2021 

After May 

2021 

Until May 

2021 

After May 

2021 

Arsenic (mg/L) 0.50 0.30 0.75 0.45 1.00 0.60 

Copper (mg/L) 0.30 0.30 0.45 0.45 0.60 0.60 

Lead (mg/L) 0.20 0.10 0.30 0.15 0.40 0.20 

Nickel (mg/L) 0.50 0.50 0.75 0.75 1.00 1.00 

Zinc (mg/L) 0.50 0.50 0.75 0.75 1.00 1.00 

Un-ionized 

ammonia (mg/L) 
N/A(e) 0.50 N/A(e) N/A(e) N/A(e) 1.00 

Total suspended 

solids (mg/L) 
15.00 15.00 22.50 22.50 30.00 30.00 

Radium-226 

(Bq/L) 
0.37 0.37 0.74 0.74 1.11 1.11 

Acid balance 

(H3O+) reported as 

pH 

In a range of 6.0 to 9.5 

Acutely lethal 

effluent 
0% 

(a) Units are in milligrams per litre (mg/L) or becquerels per litre (Bq/L). 

(b) “Monthly Mean Concentration” means the average value of the concentrations in composite or grab 

samples collected over a calendar month, in accordance with the MDMER [41]. 

(c) Based on the LCH [14], a “composite sample” means (i) a quantity of undiluted effluent consisting of a 

minimum of three equal volumes of effluent, or three volumes proportionate to flow, that has been 

collected at approximately equal time intervals over a sampling period of not less than 7 hours, and not 

more than 24 hours, or (ii) a quantity of undiluted effluent collected continually at an equal rate, or at a rate 

proportionate to flow, over a sampling period of not less than 7 hours, and not more than 24 hours. 

(d) Based on the LCH [14], a “grab sample” means a quantity of undiluted effluent collected at any given time. 

(e) N/A stands for “not available”. Prior to May 2021, the MDMER did not include release limits for un-

ionized ammonia. It has only recently been identified (based on new or updated science) as a contaminant 

that could cause effects on the environment. 

There are currently no MDMER limits for selenium, uranium and molybdenum, and thus, there 

are no limits for these parameters in the CNSC licence issued for the Cigar Lake Operation. The 

limits for selenium and uranium shown in this EPR Report come from the Province of 

Saskatchewan, and are presented herein to place CNSC’s regulatory expectations into 

perspective. While the CNSC expects licensees to meet other federal and provincial regulatory 
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requirements, the CNSC reserves the right to place more stringent expectations where deemed 

necessary. New science and site-specific ERAs have demonstrated that these provincial limits 

are not adequately protective for site-specific receiving environments. To address this, the CNSC 

has required uranium mine and mill licensees to implement additional treatment technologies and 

process optimization techniques, where necessary, to demonstrate the application of the 

principles of ALARA and Best Available Technology Economically Available (also known as 

BATEA), as well as to ensure site-specific environmental protection related to selenium, 

uranium and molybdenum. As a result, releases have been substantially lower than those 

authorized by the Province of Saskatchewan. 

The CNSC has an interim objective for uranium of 0.1 milligrams per litre (mg/L) used as a 

benchmark to demonstrate the current application of ALARA and BATEA. This value is based 

on a 2006 review of uranium treatment within the uranium mining and milling sector [50], which 

was prepared under contract for the CNSC.  

No provincial or federal licence limits currently exist for molybdenum. In the 2000s, the CNSC 

required that uranium mines and mills with high molybdenum releases upgrade their effluent 

management and water treatment processes to treat molybdenum. This resulted in a significant 

reduction of molybdenum loadings to the environment. In the absence of a licence limit, 

licensees have implemented administrative and ALs to effectively manage and control 

molybdenum.  

REGDOC-2.9.2, Controlling Releases to the Environment from Nuclear Facilities is a new 

regulatory document currently being developed by CNSC staff and scheduled for public review 

in March 2021. With the publication and implementation of REGDOC-2.9.2, formal licence 

release limits will be developed for selenium, uranium and molybdenum, as necessary. 

3.1.2 Airborne Emissions 

Cameco controls and monitors airborne emissions from the Cigar Lake Operation to the 

environment under its Environmental Management Program. This program is based on CSA 

N288.5-11, Effluent Monitoring Programs at Class I Nuclear Facilities and Uranium Mines and 

Mills [29], where both radiological and hazardous emissions are monitored and controlled.  

The sources of possible airborne releases at the Cigar Lake Operation include:  

 unpaved road dust from the mine site roads 

 grading of unpaved roads 

 drilling surface freeze holes 

 concrete batch plant operations 

 incineration of food waste 

 diesel and propane fuel combustion 

 underground mine ventilation exhaust 

 surface stockpiles (material handling, wind erosion, bulldozing and radon emissions) 

The emission sources have the potential to emit:  

 particulate matter (PM) from the underground ventilation exhaust (i.e., total suspended 

particulate (TSP), PM less than 10 microns in diameter (PM10) and PM less than 2.5 

microns in diameter (PM2.5))  
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 gaseous COPCs from fuel combustion (i.e., nitrogen oxides (NOX), sulphur dioxide (SO2) 

and carbon monoxide (CO))  

 metals from the underground mine ventilation exhaust (i.e., arsenic, cobalt, copper, lead, 

molybdenum, selenium, uranium and zinc)  

 radon gas from the underground mine ventilation exhaust and waste rock stockpiles 

Air emissions sources identified for the Cigar Lake Operation were modelled in the Cigar Lake 

Air Quality Modelling Assessment [51]. The results showed that there were no significant risks 

to the environment and persons from the identified emission sources. 

Conclusion 

Based on CNSC staff’s review of the results of the Environmental Management Program and the 

Cigar Lake Air Quality Modelling Assessment, CNSC staff conclude that Cameco’s air 

emissions to the environment from the Cigar Lake Operation are very low. CNSC staff also 

conclude that Cameco continues to provide adequate protection of people and the environment 

from air emissions. 

3.1.3 Waterborne Effluent 

Cameco controls and monitors liquid (waterborne) effluent from the Cigar Lake Operation to the 

environment under its Environmental Management Program. This program is based on CSA 

N288.5-11, Effluent Monitoring Programs at Class I Nuclear Facilities and Uranium Mines and 

Mills [29], where radiological and hazardous releases are monitored.  

The mine water treatment plant, described in the Mining Facility Licensing Manual [52], treats 

wastewater generated by the facility, such as from drainages, sumps and the underground mine. 

One exception is sewage, which is treated by the sewage treatment system. The mine water 

treatment plant includes the following components: 

 a first stage water treatment circuit that precipitates molybdenum from contaminated 

water, adjusts the pH of treated water, and removes precipitated solids 

 a second stage water treatment circuit that precipitates residual trace metals and 

radionuclides from contaminated water, adjusts the pH of treated water, and removes 

precipitated solids 

 monitoring ponds, where treated water is pumped, a composite sample2 is taken as the 

pond fills up, and treated water is discharged to the environment provided that lab results 

indicate that COPCs in the sample are within licence limits and internal targets, 

otherwise the treated water is recycled back to the mine water treatment plant for further 

treatment 

 a contingency water treatment that is used to treat mine water in case of an emergency 

mine water inflow into the underground mine 

The treated effluent from the mine water treatment plant is piped to Seru Bay and is batch-

released to the environment through a diffuser. As treated water is pumped from the monitoring 

                                                 
2 A composite sample is a quantity of effluent consisting of three equal volumes of effluent, or three volumes 

proportional to flow, that has been collected at approximately equal time intervals over a period of between 7 to 24 

hours. 
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ponds to the environment, it is sampled again to confirm that it meets the release criteria. If the 

results are outside of release criteria, the release is immediately stopped and the water is pumped 

back to a collection pond to be returned to the mine water treatment plant for further treatment. 

The Cigar Lake Operation also records the flow rate and total volume of each batch release. With 

this information, the Cigar Lake Operation calculates and reports the total mass loadings of 

COPCs to the environment. 

Cameco monitors temperature, conductivity, pH, metals (e.g., arsenic, copper, lead, 

molybdenum, nickel, selenium, uranium, unionized ammonia and zinc) and radionuclides (e.g., 

radium-226, thorium-230, polonium-210, and lead-210) in effluent released from the Cigar Lake 

Operation.  

Table 3.2 summarizes the annual monthly mean concentrations of liquid effluent discharged to 

Seru Bay from 2013 to 2019, before dilution occurred at the end of pipe. In addition to licence 

limits, the Cigar Lake Operation has established liquid effluent ALs and internal control levels 

(also known as administrative levels), which are used to prevent AL exceedances. Exceedances 

of licence limits and ALs are reported to the CNSC, documented, investigated, and appropriate 

corrective actions are taken where warranted. As shown in table 3.2, all of the COPCs in the 

effluent discharged from the Cigar Lake Operation remain at a very small fraction of licence 

limits and no AL at the mine water treatmant plant has been exceeded over the previous licence 

term. 

Table 3.3 summarizes the annual waterborne loadings to the environment and demonstrates that 

the loadings of COPCs remained within the benchmarks established in the 2017 ERA [12] and 

2019 Addendum [13].  
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Table 3.2: Annual monthly mean concentrations of waterborne effluent from the 
Cigar Lake Operation (2013 – 2020) ([5] to [11], [53]) 

Parameter (a) 
Licence 

limit 
2013 2014 2015 2016 2017 2018 2019 2020 (c) 

Arsenic (mg/L) 0.5 0.0007 0.0033 0.0565 0.0919 0.0750 0.0603 0.0952 0.0793 

Copper (mg/L) 0.3 0.0036 0.0008 0.0004 0.0004 0.0006 0.0008 0.0014 0.0012 

Lead (mg/L) 0.2 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 

Nickel (mg/L) 0.5 0.0018 0.0020 0.0041 0.0027 0.0008 0.0009 0.0013 0.0010 

Zinc (mg/L) 0.5 0.0089 0.0275 0.0083 0.0241 0.0259 0.0271 0.0232 0.0490 

pH (b) 6.0 to 9.5 7.3 7.1 6.8 6.8 7.3 7.3 7.3 7.3 

Radium-226 

(Bq/L) 
0.37 0.010 0.007 0.010 0.007 0.007 0.006 0.008 0.008 

Total 

suspended 

solids (mg/L) 

15 1 1 1 1 1 1 2 1 

Selenium 

(mg/L) 
0.6 (d) 0.0005 0.0009 0.0041 0.0062 0.0042 0.0044 0.0041 0.0025 

Uranium 

(mg/L) 
2.5 (e) 0.0023 0.0166 0.059 0.0063 0.0018 0.0005 0.0004 0.0002 

Molybdenum 

(mg/L) 
N/A (f) 0.0099 0.0360 0.0763 0.0369 0.0640 0.1030 0.1069 0.1022 

(a) Units are in milligrams per litre (mg/L) or becquerels per litre (Bq/L). Results show the mean of the 

concentrations for each month in one year.  

(b) pH is taken from every discharge samples. It is not measured in monthly composite samples. 

(c) 2020 values are based on data from January to June 2020. 

(d) This is the provincial limit that is not in the CNSC licence. 

(e) This is the provincial limit that is not in the CNSC licence. As discussed in subsection 3.1.1, in the absence 

of a CNSC licence limit for uranium, the CNSC uses the interim objective for uranium of 0.1 mg/L as a 

bencmark to demonstrate the application of ALARA and BATEA.  

(f) Refer to subsection 3.1.1 for an explanation of why no provincial or federal licence limits currently exist 

for molybdenum. 
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Table 3.3: Annual waterborne loadings from the Cigar Lake Operation (2013 – 2019) 
([5] to [11], [53]) 

Parameter (a) 2013 2014 2015 2016 2017 2018 2019 

Arsenic (kg) 0.214 1.231 14.952 36.016 31.606 21.183 33.436 

Copper (kg) 1.384 0.313 0.125 0.139 0.224 0.311 0.447 

Lead (kg) 0.040 0.042 0.034 0.049 0.043 0.059 0.056 

Nickel (kg) 1.128 0.704 1.870 1.013 0.332 0.326 0.600 

Zinc (kg) 2.906 11.149 2.526 9.837 10.779 10.261 8.448 

Radium-226 

(MBq) 
2.917 2.740 3.125 2.707 3.045 2.330 2.805 

Total suspended 

solids (TSS) (kg) 
431.8 381.2 443.1 537.0 528.0 463.6 619.8 

Selenium (kg) 0.190 0.363 1.271 2.397 1.769 1.582 1.310 

Uranium (kg) 0.227 6.628 37.959 2.355 0.719 0.181 0.244 

Molybdenum (kg) 6.706 12.707 48.317 14.958 28.192 37.386 36.783 

(a) Units are in kilograms (kg) or megabecquerels (MBq). 

With the start of high-grade ore mining in 2015, there was an expected increase in concentrations 

and loading of arsenic, molybdenum, selenium, and uranium. Values were elevated in 

comparison to previous years, but were still within the predictions made in the ERA.  

Uranium concentrations were elevated in the first four months of 2015, at levels above the CNSC 

interim uranium objective of 0.1 mg/L, but within the established provincial licence limit. 

Cameco performed investigations and determined that these increased concentrations were the 

result of processing significantly higher ore grades, further compounded by pH fluctuations in 

process waters. In response to the increase in uranium concentrations, Cameco implemented 

some process changes in the mine water treatment plant. This resulted in uranium concentrations 

decreasing below the CNSC interim uranium objective, and lower loadings for the rest of 2015 

and subsequent years.  

In response to the increase in arsenic, Cameco conducted investigations and implemented several 

administrative, operational and/or engineering solutions. Examples of changes included 

monitoring and controlling the pH of underground water to minimize the mobilization of organic 

arsenic, as well as improving the recycling of process water captured onsite for reuse in 

underground processes with the goal of reducing effluent release volumes. The implementation 

of these solutions resulted in arsenic levels steadily decreasing since 2016, with the exception of 

2019, where an increase is attributed to variation in operational activities. 
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In recent years, both selenium and molybdenum have been the focus of increased regulatory 

oversight by the CNSC. This is because ERAs completed in the mid-2000s indicated that 

releases of selenium and molybdenum have the potential to cause adverse environmental effects. 

As a result of this finding and upon request by the Commission [54] [55], licensees added 

administrative controls and upgrades to their effluent treatment systems, and improved 

engineering controls and treatment technologies to reduce effluent releases. These actions have 

been successful to date for the uranium mining sector, where molybdenum and selenium releases 

have substantially decreased since the mid-2000s, and continue to be effectively controlled and 

closely monitored. 

In this latter context and in response to the increase in selenium and molybdenum, Cameco 

implemented process optimization techniques in the mine water treatment plant to more 

effectively control selenium and molybdenum in effluent. This resulted in more stable loadings 

to the environment. 

Cameco is also required by the MDMER to perform quarterly acute lethality testing on the 

treated effluent at the final point of discharge using Rainbow Trout (Oncorhynchus mykiss) and 

water fleas (Daphnia Magna) as test organisms in accordance with ECCC’s procedures [41]. 

These are are recognized standard aquatic toxicity tests used in concert with effluent limits to 

assess compliance with MDMER. Acute lethality, as defined in the MDMER, means that the 

effluent at 100% concentration kills more than 50% of the test organisms over a 96-hour test 

period. During the previous licensing period (2013 to 2019), results showed that the treated 

effluent discharged from the Cigar Lake Operation met the MDMER requirements by passing 

the acute lethality testing. In July 2013, there was one test failure on water fleas, but an 

investigation determined that the sample temperature during shipment may have caused this 

unusual result. A follow-up effluent sample was taken a few days later and passed the test for 

water fleas.  

Conclusion 

CNSC staff conclude that Cameco’s reported liquid effluent discharged to Seru Bay from the 

Cigar Lake Operation remained below CNSC’s approved licence limits throughout the reported 

period (2013 to 2019). CNSC staff conclude that the loadings of COPCs are within the 

benchmarks established in the 2017 ERA and 2019 Addendum. CNSC staff also conclude that 

the treated effluent is not acutely lethal to aquatic organisms in Seru Bay.  

CNSC staff are satisfied that the Cigar Lake Operation is taking the appropriate above-

mentioned measures to effectively control and reduce concentrations and loadings of arsenic, 

molybdenum, uranium and selenium in waterborne effluent. 

 Environmental Effects Assessment 

This section presents an overview of the assessment of predicted effects from licensed activities 

on the environment and the health of persons. CNSC staff reviewed Cameco’s assessment of 

current and predicted effects on the environment and health of persons due to licensed activities 

included in the ERA (see subsection 2.3.3). The ERA was performed in a stepwise manner as 

follows: 

 quantify the releases (COPCs) to the environment from current (section 3.1) and future 

activities  
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 identify the environmental interactions of the current and expected releases of COPCs, 

and COPC exposure pathways in the environment 

 identify predicted COPC exposure for ecological and human receptors 

 identify potential effects to receptors  

 determine whether the environment and health of persons is and will continue to be 

protected 

To inform this section of the report, CNSC staff reviewed Cameco’s 2017 ERA [12] and 2019 

Addendum [13], along with Cameco’s Environmental Performance Report for 2011 to 2015 [38], 

and the annual reports submitted between 2016 and 2019, inclusively ([5] to [8]). 

While CNSC staff conducted a review for all environmental components, only a selection of 

components is presented in detail in the following subsections. The environmental components 

were selected based on licensing requirements, as well as those that have historically been of 

interest to the Commission, Indigenous peoples and the public.  

3.2.1 Atmospheric and Terrestrial Environment 

Atmospheric Environment 

The Cigar Lake Operation is located in the continental subarctic region of northern 

Saskatchewan, which is classified as having a subhumid high boreal climate. The climate of this 

region is characterized by cold, dry winters and short, cool, moist summers. Mean monthly 

temperatures range from 15 degrees Celsius in July to -24.4 degrees Celsius in January.  

Between 2011 and 2015, average annual precipitation at the Cigar Lake site was approximately 

384.7 millimetres with 72% occurring as rain. Between 2016 and 2019, total annual precipitation 

ranged from 414.5 to 613.7 millimetres. Between 2011 and 2015, prevailing winds blew from the 

west-northwest with an average wind speed of 12 kilometres per hour. 

Cameco predicted and assessed the potential impacts to ambient air quality at the Cigar Lake site 

by using air dispersion modeling, based on emissions data from the facility, to predict air 

deposition [12]. Overall, the predicted influence on ambient air quality from the Cigar Lake 

Operation activities is minimal. While some exceedances of TSP, PM10, and one-hour nitrogen 

dioxide (NO2) standards are predicted in the immediate vicinity (within 500 metres) of the site 

and access road, the predictions are based on conservative background concentrations and 

operational scenarios. Within five kilometres of the Cigar Lake Operation, all COPC 

concentrations are predicted to be near background levels.  

Air Quality Monitoring 

Cameco conducts ambient air quality monitoring to confirm that airborne emissions from the 

Cigar Lake site are within the ERA predictions and remain at levels that are protective of the 

environment. 

Air quality monitoring at the Cigar Lake Operation includes ambient radon and TSP. Radon 

concentrations are monitored using the passive method of track-etched cups. Eight monitoring 

stations are located around the site’s lease boundary. Figure 3.2 shows that the average radon 

concentrations in ambient air between 2013 and 2020 were below the reference level for radon. 

Radon concentrations were also typical of northern Saskatchewan’s regional baseline (which range 
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from < 7.4 becquerels per cubic metre (Bq/m3) to 25 Bq/m3). An increase in radon concentrations 

is discernable for the year 2014. This spike was expected as it coincides with the year the Cigar 

Lake Operation began ore production. 

Figure 3.2: Radon concentrations in ambient air at the Cigar Lake site (2013 – 2020) 
([5] to [11], [53]) 

 

* Upper bound of the incremental dose of 1 millisievert (mSv) per year above background (i.e., an 

incremental radon concentration of 30 becquerels per cubic metre (Bq/m3) above natural background) is 

based on publication 115 by the International Commission on Radiation Protection (ICRP) [56]. Values are 

calculated as geometric means. 

** 2020 values are based on data from January to June 2020. 

TSP (i.e., dust, particulates and associated contaminants) are monitored using a high-volume 

sampling unit located approximately 150 metres from the facility in the prevailing downwind 

direction. Figure 3.3 demonstrates that TSP values remained low and well below the provincial 

standard of 60 micrograms per cubic metre (µg/m3) between 2013 and 2020. 
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Figure 3.3: TSP concentrations in ambient air at the Cigar Lake site (2013–2020) ([5] 
to [11], [53]) 

 

* Provincial standard contained in the Province of Saskatchewan’s current Approval to Operate Pollutant 

Control Facilities. 

** Values are calculated as geometric mean and are presented in micrograms per cubic metre (µg/m3). 

*** 2020 values are based on data from January to June 2020. 

TSP samples are also analyzed for concentrations of metals and radionuclides. Table 3.4 shows 

that the mean concentrations of metal and radionuclides adsorbed to TSP remained low and 

below reference annual air quality levels between 2013 and 2020.  
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Table 3.4: Metal and radionuclide concentrations in ambient air at the Cigar Lake 
site (2013 – 2020) ([5] to [11], [53]) 

Parameter (a) 
Reference 

levels (b) 
2013 2014 2015 2016 2017 2018 2019 2020 (c) 

Arsenic 

(µg/m3) 
0.06 (d) 0.00025 0.00025 0.00031 0.00030 0.00039 0.00023 0.00026 0.00016 

Copper 

(µg/m3) 
9.6 (d) --- (f) --- (f) --- (f) --- (f) --- (f) 0.0046 0.0034 0.0013 

Molybdenum 

(µg/m3) 
23 (d) 0.00021 0.00010 0.0001 0.0002 0.0002 0.0003 0.0002 0.0001 

Nickel 

(µg/m3) 
0.04 (d) 0.00104 0.00067 0.00062 0.00105 0.00103 0.00083 0.00060 0.00026 

Lead 

(µg/m3) 
0.10 (d) 0.0007 0.0013 0.0009 0.0009 0.0008 0.0008 0.0007 0.00035 

Selenium 

(µg/m3) 
1.9 (d) 0.00003 0.00003 0.00003 0.00003 0.00004 0.00003 0.00003 0.00002 

Zinc 

(µg/m3) 
23 (d) --- (f) --- (f) --- (f) --- (f) --- (f) 0.0149 0.0123 0.00305 

Lead-210 

(Bq/m3) 
0.021 (e) 0.000268 0.000248 0.000315 0.000305 0.000360 0.000365 0.000250 0.000315 

Polonium-210 

(Bq/m3) 
0.028 (e) 0.000074 0.000086 0.000095 0.000099 0.000123 0.000133 0.000089 0.000102 

Radium-226 

(Bq/m3) 
0.013 (e) 0.000004 0.000008 0.000014 0.000020 0.000031 0.000026 0.000013 0.000024 

Thorium-230 

(Bq/m3) 
0.0085 (e) 0.000011 0.000010 0.000014 0.000012 0.000023 0.000018 0.000009 0.00001 

Uranium 

(µg/m3) 
0.06 (d) 0.00007 0.00008 0.00055 0.00113 0.00151 0.00103 0.00096 0.00054 

(a) Units are in micrograms per cubic metre (µg/m3) or becquerels per cubic metre (Bq/m3).  

(b) Reference annual air quality levels from the Province of Ontario and the ICRP are shown for reference 

only, as no limits have been established by the federal government or the Province of Saskatchewan. 

(c) 2020 values are based on January to June 2020 data. 

(d) Reference annual air quality levels have been derived from the Ontario 24-hour Ambient Air Quality 

Criteria [57]. 

(e) Reference level has been derived from publication 96 by the ICRP [58]. 

(f) Analysis of copper and zinc in air samples started in 2018, which is why no data is available between 2013 

and 2017. 
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Terrestrial Environment  

The Cigar Lake Operation is located in the Churchill Upland ecoregion of the Boreal Shield 

ecozone. Ground moraines and drumlin formations consisting of glacial till are characteristic 

landforms in the ecoregion. The soils, vegetation and wildlife in the region surrounding the Cigar 

Lake Operation are typical of the Boreal Shield ecozone. Upland soils are generally formed on 

sorted glaciofluvial deposits or unsorted moraines, which produce well-drained Brunisolic soils 

[18]. Lowland areas, such as bogs and fens, are generally characterized by organic soils. 

The terrestrial habitat in the region surrounding the Cigar Lake Operation is dominated by 

coniferous forests and shrubs, with smaller areas of lowland habitat (e.g., bogs, fens, marshes 

and riparian vegetation) [59]. Fire plays a significant role in shaping the northern terrestrial 

environment. There is a predominance of immature and mature jack pine forest stands, 

interspersed with bogs and open fens. Lichens form a significant ground cover in mature upland 

jack pine and black spruce stands. 

Breeding bird surveys completed in 2009 [23] and 2010 [59] identified 16 and 43 breeding bird 

species respectively that were typical of the region, with no species at risk identified.  

In 2010, various wildlife surveys confirmed the presence of shrews, voles, mice, red squirrel, 

showshoe hare, grouse, moose, wolf, black bear, red fox ermine, mink, American Marten and 

Canada Lynx in the vicinity of the Cigar Lake Operation [59].  

Wildlife surveys confirmed the limited presence of caribou in the area surrounding the Cigar 

Lake site [59]. The Cigar Lake Operation is located within the overwintering range of the barren 

ground caribou (for the Beverly and Quamanirjuak herds), which make occasional southerly 

migrations into the northern portions of the region during the winter [23]. The Cigar Lake 

Operation is also within the range of the woodland caribou [23]. Woodland caribou are not 

migratory and inhabit much of Saskatchewan’s northern forest year round.  

The presence of reptiles and amphibians is restricted in northern Saskatchewan due to climate, 

and as such, represents the northern limit for most species. Cameco identified that one species of 

reptiles and four species of amphibians have ranges that intersect with the Cigar Lake site, 

including the Northern Leopard Frog, a species of special concern under the federal Species at 

Risk Act (SARA) [60] although it was not observed during field surveys in 2009 and 2010 [18] 

[59].  

To comply with SARA, and as part of the 2017 ERA [12], Cameco conducted an assessment of 

federal species at risk that could potentially be present on or around the Cigar Lake site. Table 

3.5 lists the three terrestrial species at risk that were identified as potentially present around the 

Cigar Lake site, and that were assessed in the 2017 ERA. However, none of these species at risk 

are known to reside in, or frequently visit the area within or immediately surrounding the Cigar 

Lake site. 
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Table 3.5: Status of terrestrial species at risk present around the Cigar Lake site [12] 

Species SARA Schedule 1 status [60] Notes 

Northern Leopard Frog 

(Lithobates pipiens) 

Western Boreal/Prairie 

Population 

Special concern 

This species was not found during onsite 

surveys; however, portions of the site are 

considered to be suitable habitat for this 

species. 

Rusty Blackbird 

(Euphagus carolinus) Special concern 

This species was not identified in breeding 

bird surveys, but was noted as “abundant” 

in the Seru Bay area based on observed 

occurrences 

made during a semi-aquatic survey in 

2015. 

Woodland Caribou 

(Rangifer tarandus) 

Boreal Population 

Threatened 

This species has not been directly 

observed in the area, but signs of habitat 

use were observed during a wildlife trail 

and pellet survey in 2011. 

Terrestrial Monitoring 

Cameco’s terrestrial monitoring program at the Cigar Lake Operation aims to determine if 

atmospheric releases have an impact on the environment, especially as soil, lichen and associated 

ecological receptors could be affected by the atmospheric deposition of particulate and adsorbed 

metals and radionuclides attributed to onsite activities. Cameco executes terrestrial monitoring 

programs every three years in accordance with the facility’s EMP [40]. During the previous 

licensing period (2013 to 2019), Cameco collected terrestrial monitoring data in 2013, 2016 and 

2019.  

Soil monitoring 

Results from soil samples collected in 2013, 2016 and 2019 showed that concentrations in soil 

metal parameters were below the Canadian Environmental Quality Guidelines [61] for 

residential/parkland land use. Radionuclide concentrations in soils were also low, near, or at 

background levels and analytical detection limits. CNSC staff conclude that the level of airborne 

particulate contaminants produced by the Cigar Lake Operation is acceptable and does not pose a 

risk to ecological receptors in the vicinity of the facility.  

Lichen monitoring 

Lichen samples are analyzed to determine the level of airborne particulate contaminants deposited 

on the surface of lichen, as a means of ensuring that a significant level of contamination is not 

entering lichen consumers, such as caribou. There are no federal or provincial environmental 

quality guidelines for lichen. Quantitative predictions of contaminant concentrations in lichen were 

not included in ERAs, given that lichen were not expected to accumulate constituents, and 

therefore, were predicted to be largely unaffected by the construction and operation activities at the 

Cigar Lake site.  
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Results from lichen samples collected in 2013, 2016 and 2019 indicated overall similarities in 

metal and radionuclide concentrations between exposure and reference stations. Mean 

concentrations were comparable over time and generally fell within the range of baseline 

concentrations for all contaminants, except nickel. Nickel concentrations measured at the reference 

station were higher than the historical mean values for this station in 2019, and higher than the 

exposure stations. CNSC staff conclude that the level of airborne particulate contaminants 

produced by the Cigar Lake Operation is acceptable and does not pose a risk to lichen consumers, 

such as caribou. 

Conclusion 

Based on the review of the ERA and the results of atmospheric and terrestrial monitoring 

programs for the Cigar Lake Operation, CNSC staff conclude that airborne emissions from the 

Cigar Lake Operation and their deposition to the terrestrial environment remain within the ERA 

predictions and at levels that are protective of the environment. 

3.2.2 Geological and Hydrogeological Environment 

An assessment of the hydrogeological environment at the Cigar Lake site consists of identifying 

potential sources of groundwater contamination on the site, determining the extent of 

contamination, if any, which could lead to an exposure pathway for human and/or non-human 

receptors, and determining the significance of any exposure from this pathway. Additionally, the 

hydrogeological assessment confirms whether control measures in place continue to remain 

effective in protecting the environment. 

Geologically, the Cigar Lake site lies within the Churchill Province of the Canadian Shield, in 

the physiographic division of the Athabasca Plain. The regional surficial geology is dominated 

by glacial deposits of the Quaternary Period overlying Precambrian sedimentary rocks 

(sandstone) of the Athabasca Group [23]. The glacial till thickness is typically in excess of 25 

metres [5]. The Helikian age (upper Paleoproterozoic to Mesoproterozoic) Athabasca Group is 

unconformably underlain by the highly deformed and metamorphosed Aphebian age 

(Paleoproterozoic) basement rocks of the Wollaston Group, consisting of metasediments and 

plutonic rocks (more than 1,750 to 2,500 million years old).  

The glacial till overburden surrounding the Cigar Lake site has the hydraulic conductivity 

representative of sand (1×10-5 metres per second) [39]. The upper 10 metres of the sandstone 

bedrock is somewhat more permeable (with a hydraulic conductivity of approximately 1×10-4 

metres per second). Groundwater generally flows northward in the upper part of the sandstone, 

and directionally towards Aline Lake, Cigar Lake and Waterbury Lake. All groundwater in the 

area of the Cigar Lake Operation ultimately discharges into Waterbury Lake. Figure 3.4 

illustrates shallow regional groundwater flow [23]. 
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Figure 3.4: Groundwater flow directions at the Cigar Lake site [23]  

 

Groundwater in the vicinity of the Cigar Lake Operation is not used for human consumption. 

Groundwater is an integral component of the hydrologic cycle, interacting with streams, lakes 

and wetlands, and supporting their ecosystems. Prior to test mine development, a limited number 

of groundwater samples were collected from the shallow overburden overlying the ore body in 

the vicinity of the development. In general, the waters had low conductivities  and low 

concentrations of COPCs (e.g., less than 0.05 micrograms per litre (µg/L) for uranium, less than 

0.2 µg/L for arsenic, between 0.02 to 0.04 becquerels per year (Bq/L) for radium-226) [18]. 

Groundwater Monitoring 

Cameco’s groundwater monitoring program consists of shallow and deep groundwater 

monitoring wells. Forty-one shallow groundwater monitoring wells, located around waste rock 

stockpile C, the mine water treatment plant, the landfill, the northern site boundary and east of 

Seru Bay, are screened within the overburden till to identify potential groundwater 

contamination resulting from surface facilities [5]. These wells monitor both the level and quality 

of groundwater. Some groundwater monitoring wells are screened within the upper sandstone 

bedrock to monitor groundwater conditions (including quality and water level) in the upper 

sandstone, and improve the understanding of the interaction between groundwater in overburden 
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and upper sandstone [5]. Deep groundwater monitoring wells, located in the lower sandstone, 

alteration zones, ore body, and basement rock, monitor the water level and pressure around the 

ore body and underground mine workings. 

Groundwater Flow 

Managing groundwater inflows to the underground mine workings is necessary at the Cigar Lake 

Operation. Water that flows into the underground mine is pumped to the surface, where it is 

treated and then released to the environment. The Cigar Lake Operation has a water-handling 

system (with adequate pumping capacity, water treatment capacity and water discharge capacity) 

capable of managing both expected routine flows and potential non-routine flows, while 

continuing to protect the environment [12][23]. 

According to the Environmental Performance Report from 2011 to 2015 [38], underground 

operations (e.g., routine dewatering) appear to have resulted in a decrease of as much as 2 metres 

in overburden groundwater elevations around the Cigar Lake site, particularly to the south of the 

mine shafts. Decreases in pressure head have also occurred in the deep system over this time 

period, based on the vibrating wire data.  

According to the 2019 Annual Report [5], no noteworthy changes occurred in the groundwater 

elevations of sandstone monitoring wells in 2019, and groundwater elevations remain consistent 

with recent historical results and trends (from 2012 onward). Figure 3.5 shows the inferred 

shallow groundwater flow directions, which are based on average annual groundwater levels 

measured in 2019. 
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Figure 3.5: Groundwater elevation contours and inferred shallow flow directions 
(2019) [5] 

 

Groundwater Quality 

According to the Environmental Performance Report from 2011 to 2015 [38], only minor 

influences to groundwater quality were observed over the reporting period. Increasing solute 

concentrations have been observed downgradient of waste rock stockpile C, south of the 

monitoring ponds, south of the slimes ponds, and south/southwest of the landfill. Overall 

influences to groundwater quality from surface facilities are minor, and in almost all cases, 

limited to increases in major ions. Metals, metalloids and radionuclides remain within assessed 

baseline concentration ranges. Observations from recent years, including those provided in the 

2019 Annual Report [5], are generally consistent with ranges and trends seen in the data over the 

2011 to 2015 reporting period.  

Conclusion  

Based on the review of hydrogeological conditions and monitoring results included in Cameco’s 

latest Environmental Performance Report and 2019 Annual Report, CNSC staff conclude that the 

overall influences to groundwater flow and quality from the Cigar Lake Operation are not 

significant, and that Cameco continues to protect the environment and human health. 
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3.2.3 Surface Water and Aquatic Environment 

Aquatic Environment  

The Cigar Lake Operation is located on the southeast shore of Waterbury Lake (see figure 3.6). 

Waterbury Lake is the headwater for the Waterfound River, a tributary to the Fond du Lac River. 

The Waterfound River basin is part of the larger MacKenzie River basin. 

The Cigar Lake Operation property is located in both the Aline Creek and Cigar Creek drainage 

basins, which discharge into Seru and Longyear Bays of Waterbury Lake. The 2011 EA for the 

Cigar Lake Water Management Project supported changing the discharge location of treated 

effluent [23]. Prior to 2013, treated effluent was discharged into a muskeg area to the southwest, 

where it dispersed and travelled to the east, eventually discharging via small channels into Aline 

Lake. From Aline Lake, the treated effluent discharged into Seru Bay. As of July 2013, treated 

effluent is discharged directly into Seru Bay via a pipeline and multi-port diffusers on the bottom 

of the bay, which encourage the mixing of treated effluent. Therefore, during the previous 

licensing term (2013 to 2019), treated effluent was discharged directly to Seru Bay.  

Lakes located in northern Saskatchewan are typical of nutrient-poor Canadian Shield lakes, with 

circumneutral pH (6.5 to 8.0), low hardness, low alkalinity, low dissolved organic carbon and 

low phosphate levels. These lakes typically have abundant and diverse phytoplankton 

communities; the dominant phytoplankton division is Chrysophyta (also known as golden-brown 

algae) or Chlorophyta (also known as green algae). The dominant zooplankton taxa are 

Cladocera, Copepoda and Rotatoria. The dominant macrophyte species is Carex (commonly 

known as sedge), and the benthic composition includes diptera, molluscs and chironomids. 

Common fish species found near the Cigar Lake site include northern pike, lake whitefish, white 

sucker, lake trout, ciscoes, ninespine stickleback and lake chub. 

No federal aquatic species at risk have been identified in the area within or immediately 

surrounding the Cigar Lake Operation. A search within the Species at Risk Public Registry [62] 

and a review of the Aquatic Species at Risk Map developed by Fisheries and Oceans Canada 

[63] confirmed the absence of federally-listed aquatic species at risk in the area.  
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Figure 3.6: Waterbodies near the Cigar Lake Operation [12] 

 

Aquatic Monitoring 

Cameco’s aquatic monitoring program at the Cigar Lake Operation aims to determine if treated 

effluent releases to Seru Bay have an impact on the environment, as surface water quality, 

sediment quality and associated terrestrial and ecological receptors could be affected by metals 

and radionuclides in the effluent. Cameco conducts monitoring for surface water quality, 

sediment quality, benthic invertebrate community, fish population and fish tissue chemistry to 
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confirm that treated effluent release are within the ERA predictions and remain at levels that are 

protective of the environment.  

Surface Water Monitoring 

Cameco regularly performs surface water monitoring throughout each year in accordance with 

the facility’s EMP [40]. Cameco collects surface water samples from eleven locations around the 

site at various intervals. Samples are taken at exposure stations (i.e., locations that could 

potentially be impacted by onsite activities) and at reference stations (i.e., locations that are not 

impacted by onsite activities). These samples are submitted to an accredited laboratory to be 

analyzed for pH, temperature, conductivity, total suspended solids (TSS), metals, radionuclides, 

nutrients and general chemistry. The results are then compared against the Saskatchewan 

Environmental Quality Guidelines (SEQG) [64], and are reported to the CNSC on a quarterly 

basis. Table 3.6 contains the annual monthly mean concentrations of COPCs in surface water at 

the centre of Seru Bay, one of the exposure stations (station 3.5). Annual monthly mean 

concentrations of COPCs from 2013 to 2020 were below the SEQG, which is protective of 

aquatic life. CNSC staff reviewed the surface water quality results for all exposure stations, 

confirmed they were below the SEQG and/or reference station concentrations, and concluded 

that there is minimal risk to the environment. 
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Table 3.6: Annual monthly mean concentrations of COPCs in surface water at the 
centre of Seru Bay (2013 – 2019) ([5] to [11], [53]) 

Parameter(a) SEQG (b) 2013 2014 2015 2016 2017 2018 2019 2020(g) 

Arsenic 

(mg/L) 
0.005 0.0001 0.0001 0.0002 0.0008 0.0007 0.0006 0.0006 0.0010 

Copper 

(mg/L) 
0.002(c) 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 

Molybdenum  

(mg/L) 
31 0.0009 0.0010 0.0015 0.0010 0.00095 0.0013 0.0012 0.0014 

Nickel (mg/L) 0.025(d) < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

Lead (mg/L) 0.001(e) < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

Selenium 

(mg/L) 
0.001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 

Uranium 

(mg/L) 
0.015 < 0.0001 0.0001 0.0003 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

Zinc (mg/L) 0.03 0.001 0.001 < 0.0005 < 0.0005 0.0005 < 0.0005 0.0007 0.0006 

Lead-210 

(Bq/L) 
N/A(f) < 0.02 < 0.02 < 0.02 0.04 < 0.02 < 0.02 < 0.02 --- (g) 

Polonium-210 

(Bq/L) 
N/A(f) < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 --- (g) 

Radium-226 

(Bq/L) 
0.11 0.006 0.005 0.006 0.005 0.007 0.005 0.006 0.005 

Thorium-230 

(Bq/L) 
N/A(f) < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 --- (g) 

(a) Units are in milligrams per litre (mg/L) or becequerels per litre (Bq/L). 

(b) SEQG stands for Saskatchewan Environmental Quality Guidelines [64]. 

(c) Copper objective: 0.002 mg/L where hardness is 0 – 120 mg/L; 0.003 mg/L where hardness is 120 – 180 mg/L; 

0.004 mg/L where hardness is > 180 mg/L. 

(d) Nickel objective: 0.025 mg/L where hardness is 0 – 60 mg/L; 0.065 mg/L where hardness is 60 – 120 mg/L; 

0.110 mg/L where hardness is 120 – 180 mg/L; 0.150 mg/L where hardness is > 180 mg/L. 

(e) Lead objective: 0.001 mg/L where hardness is 0 – 60 mg/L; 0.002 mg/L where hardness is 60 – 120 mg/L; 0.004 

mg/L where hardness is 120 – 180 mg/L; 0.007 mg/L where hardness is > 180 mg/L. 

(f) There are no SEQGs for lead-210, polonium-210 and thorium-230, and therefore, CNSC staff assess trends over 

time [64]. 

(g) 2020 values are based on data collected quarterly from January to June 2020, except for lead-210, polonium-210 

and thorium-230, for which surface water is analyzed once per year. 2020 values for these parameters were not 

available at the time this report was written. 
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Sediment Monitoring 

Cameco collects sediment samples at exposure and reference stations every three years in 

accordance with the facility’s EMP [40]. Cameco submits the samples to an accredited 

laboratory, where they are analyzed for metals, radionuclides, nutrients and general chemistry. 

The results are then compared to the reference station concentrations and against the Canadian 

Interim Sediment Quality Guidelines for the Protection of Aquatic Life (ISQG) [61], the 

Canadian Probable Effects Level Sediment Quality Guidelines (PSQG) [61], and the Lowest 

Effects Levels (LEL) and Severe Effects Levels (SEL) derived for uranium mining areas in 

Canada [65].  

During the previous licensing period (2013 to 2019), sediment monitoring data were collected in 

2013 [66], 2016 [67] and 2019 [68]. Table 3.7 contains the mean concentrations of COPCs in 

sediment near the centre of Seru Bay, one of the exposure stations (station 13.2). Most mean 

concentrations of COPCs from 2013 to 2019 were slightly elevated compared to the reference 

station in west East Brown Bay (REF in table 3.7), but most were below the available ISQG and 

the LEL. All COPC concentrations were below the PSQG and SEL. The 2011 EA [23], 2017 

ERA [12] and 2019 Addendum [13] predicted that over time, there could be increases in COPCs 

in sediment and a corresponding change in the benthic invertebrate species present in Seru Bay 

due to the release of treated effluent. However, the densities of invertebrate species are naturally 

low, the changes are unlikely to be measureable at the population-level, and will be limited in 

extent to Seru Bay. Therefore, the increase in COPCs in sediment and associate change in 

invertebrate species present is unlikely to represent an adverse impact, and is therefore of 

minimal or low risk.   

CNSC staff reviewed the sediment quality results for all exposure stations between 2013 to 2019, 

and concluded that there is minimal risk to the environment from the COPCs concentrations in 

sediment. Cameco will continue to monitor sediment quality and benthic invertbrate species 

composition every three years under their Environmental Monitoring Program to track changes 

over time, as well as compare and assess the results relative to the ERA predictions. CNSC staff 

will review the results from the sediment quality and benthic invertbrate community monitoring 

to ensure that the risk to ecological receptors in the vicinity of the Cigar Lake Operation remains 

low.    
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Table 3.7: Mean concentrations of COPCs in sediments near the centre of Seru Bay 
(2013, 2016, 2019) [66][67][68] 

Parameter(a)  REF(b) ISQG(c) PSQG(d) LEL(e) SEL(f) 2013 2016 2019 

Arsenic (µg/g) 5.9 5.9 17 9.8 346.4 6.3 7.9 8.7 

Copper (µg/g) 7.4 35.7 197 22.2 268.8 7.2 8.2 8.3 

Molybdenum (µg/g) 12 - - 13.8 1238.5 10 17 15 

Nickel (µg/g) 8.2 - - 23.4 484 9.4 11 10 

Lead (µg/g) 13 35 91.3 36.7 412.4 13 13 12 

Selenium (µg/g) 1.6 - - 1.9 16.1 1.7 1.8 1.9 

Uranium (µg/g) 1.4 - - 104.4 874.1 1.6 7.2 8.9 

Zinc (µg/g) 49 123 315 - - 72 78 77 

Lead-210 (Bq/g) 0.7 - - 0.9 20.8 0.94 1.1 1.1 

Polonium-210 (Bq/g) 0.72 - - 0.8 12.1 0.93 1 0.98 

Radium-226 (Bq/g) 0.05 - - 0.6 14.4 0.094 0.094 0.096 

Thorium-230 (Bq/g) 0.01 - - - - 0.01 0.02 0.01 

(a) Units are in micrograms per gram (µg/g) or becquerels per gram (Bq/g) . 

(b) REF refers to the 2019 mean concentration at the west East Brown Bay reference station. 

(c) ISQG stands for the “Canadian Interim Sediment Quality Guidelines for the Protection of Aquatic Life 

[61]. 

(d) PSQG stands for the “Canadian Probable Effects Level Sediment Quality Guidelines” [61]. 

(e) LEL stands for “Lowest Effects Levels” [65]. 

(f) SEL stands for “Severe Effects Levels” [65].
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Aquatic Environment Monitoring 

Aquatic environment monitoring is necessary for uranium mines and mills to meet the 

requirements of the MDMER, as well as any additional requirements from the CNSC and the 

Saskatchewan Ministry of Environment. Cameco’s aquatic environment monitoring programs 

are executed every three years in accordance with the facility’s EMP [40]. Cameco collects and 

analyzes benthic invertebrate community, fish population and fish tissue chemistry data. During 

the previous licensing period (2013 to 2019), aquatic monitoring data were collected in 2013 

[66], 2016 [67] and 2019 [68], providing a comprehensive understanding of the aquatic 

environment surrounding the Cigar Lake Operation and its current environmental performance. 

Between 2013 and 2019, benthic invertebrate communities in exposure areas in Seru Bay were 

different than those in the reference area, but these differences were attributed to habitat 

differences in the exposure and reference areas. Metal and radionuclide fish tissue concentrations 

in Seru Bay and Longyear Bay were low and remained similar from 2013 to 2019. Selenium 

concentrations in fish flesh and whole bodied fish in Seru Bay were assessed in a 2019 study 

required by the MDMER. Selenium concentrations in fish tissue were well below reproductive 

effects benchmarks.  

CNSC staff reviewed the aquatic monitoring data and analysis, along with any other routine or 

special investigations, and confirmed that the impacts to the receiving aquatic environment and 

biota were within the predictions of the 2011 EA [23] and/or the 2017 ERA [12] and 2019 

Addendum [13], and concluded that there is minimal risk to the aquatic environment.   

Conclusion 

Based on CNSC staff’s review of the ERA and aquatic monitoring program results for the Cigar 

Lake Operation, CNSC staff conclude that treated effluent releases from the Cigar Lake site 

remain within the ERA predictions and at levels that are protective of the environment. 

3.2.4 Non-Human Biota 

The most recent assessment of potential effects on terrestrial and aquatic biota near the Cigar 

Lake Operation was provided by Cameco in the 2017 ERA [12] and 2019 Addendum [13]. As 

discussed in subsection 2.3.3, the ERA fully complied with requirements of CSA N288.6-12, 

Environmental risk assessments at Class I nuclear facilities and uranium mines and mills [30] 

and incorporated recent environmental monitoring data. 

Cameco selected a total of twenty-four valued ecosystem components (VECs) as ecological 

receptors for the assessment based on knowledge of the Cigar Lake site and its surrounding 

environment, and relevant field observations. The chosen VECs reflect a variety of diets or 

feeding habits, cover a variety of trophic levels, are representative of the potential species present 

in the area, and include species identified as important to Indigenous communities and/or 

stakeholders during the EA process for the Cigar Lake Inflow Management Project [23]. They 

include terrestrial vegetation communities, benthic invertebrates, fish species, terrestrial and 

aquatic bird species, semi-aquatic mammal species and terrestrial mammal species. The three 

species at risk identified as potentially occurring in the area (i.e., Woodland Caribou, Rusty 

Blackbird and Northern Leopard Frog) are also included as VECs.  
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Radiological Effects 

The potential radiological effects to VECs were assessed by comparing the estimated radiation 

dose received by each ecological receptor from radiological COPCs through all applicable 

pathways (i.e., external and internal exposure due to radionuclides in air, soil, water, sediment, 

and gamma radiation) to the recommended benchmark values (i.e., dose limits to non-human 

biota).  

The overall radiation dose, which included all internal and external doses form all exposure 

pathways, were significantly below the radiological dose benchmarks recommended in CSA 

288.6-12 [30], i.e., 100 microgray per hour (µGy/h) for terrestrial receptors and 400 µGy/h for 

aquatic receptors. This result indicates no potential for adverse effects and no need for further 

(detailed) assessment.    

Non-Radiological Effects 

The potential hazardous effects to VECs were assessed by comparing the estimated exposure 

concentration received by each ecological receptor from hazardous COPCs through all 

applicable pathways (i.e., exposure to hazardous contaminants in air, soil, lichen, vegetation, 

water, sediment, benthic invertebrates, phytoplankton, zooplankton and aquatic vegetation) to the 

recommended benchmark values (i.e., toxicity reference values for non-human biota).  

The 2017 ERA [12] and 2019 Addendum [13] predicted that over time there could be a change 

in the benthic invertebrate species present in Seru Bay due to the release of treated effluent and 

the accumulation of COPC in sediment. However, the densities of invertebrate species are 

naturally low, the changes are unlikely to be measureable at the population-level and will be 

limited in extent to Seru Bay. Therefore, this change in invertebrate species present is unlikely to 

represent an adverse impact. Cameco continues to monitor sediment quality and benthic 

invertbrate species composition every three years under their Environmental Monitoring 

Program to track changes over time, as well as compare and assess the results relative to the 

ERA predictions. Cameco also assesses benthic invertebrate chemistry samples every 6 years, as 

part of the EA follow-up program (see subsection 2.1.2), to verify the model input assumptions 

used in the ERA predictions.   

There is a low probability for potential effects to terrestrial wildlife species that use the aquatic 

environment due to exposure to selenium (i.e., for Rusty Blackbird and mink) and molybdenum 

(i.e., for muskrat) in Seru Bay for the expected effluent release scenario. The predicted effects 

are limited to Seru Bay and are expected to return to pre-operational conditions over time after 

the treated effluent is no longer released. Cameco continues to conduct opportunistic monitoring 

for the potential presence of Rusty Blackbird in the habitat surrounding Seru Bay. Cameco also 

conducts surveys for semi-aquatic furbearers (e.g., fox, muskrat) and waterfowl prevalence 

around Seru Bay every 5 years, as part of the EA follow-up program (see subection 2.1.2). 

No additional adverse effects are expected from most non-radiological COPCs for the upper 

bound of volume of effluent released scenario, with the exception of a low probability for 

potential effects to terrestrial wildlife species that use the aquatic environment due to exposure to 

selenium (i.e., for the fox), as well as zinc and molybdenum (i.e., for Rusty Blackbird) in Seru 

Bay. For the upper bound effluent release scenario, there is a low probability of potential effects 

from exposure to molybdenum (i.e., for muskrat) in areas of Waterbury Lake adjacent to Seru 
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Bay. The predicted effects are expected to return to pre-operational conditions over time after the 

treated effluent is no longer released. The volume of effluent and concentrations of COPCs are 

measured by Cameco as effluent is released to Seru Bay and reported annually to the CNSC.  

Therefore the upper bound scenario will be documented and reviewed by CNSC staff should it 

occur. 

Conclusion 

Based the review of Cameco’s ERA, CNSC staff conclude that the overall risk to non-human 

biota from current and future activities at the Cigar Lake Operation are low to negligible, and the 

environment remains protected. There is low probability that benthic invertebrates and wildlife 

species in the immediate vicinity of the site may experience minor changes or effects during 

operation when very conservative assumptions are used, particularly for the upper bound of 

volume of effluent released scenario. The predicted changes or effects are expected to return to 

pre-operational conditions over time after the site is closed and decommissioned. 

3.2.5 Human Environment 

Cameco’s 2017 ERA [12] included a Human Health Risk Assessment (HHRA) to assess the risk 

to humans from both radioactive and hazardous substances released from activities at the Cigar 

Lake Operation. In general, human receptors may be exposed to contaminants through four 

primary routes: dermal (i.e., skin), inhalation, incidental ingestion (e.g., soil) and ingestion of 

food and water. Cameco’s HHRA consisted of identifying representative persons located within 

or in proximity to the site, and determining whether radiological or hazardous COPCs could 

impact their health by breathing the air, being on the land, drinking and swimming in surface 

water, and eating plants, fish and wildlife from Cigar Lake area. 

Representative persons are those individuals who, because of their location and habits, are likely 

to receive the highest exposures to radiological or hazardous substances from a particular source. 

Selected representative human receptors were an adult working at the Cigar Lake Operation 

camp (e.g., cook, security officer) and a range of receptor age groups (i.e., adult, child, and 

toddler) residing for four months a year while working at the Waterbury Lodge, which is located 

on Waterbury Lake, less than 10 kilometres southeast of the facility. Waterbury Lodge is a fly-in 

fishing and hunting lodge that is no longer operating, and therefore, the receptors were identified 

as hypothetical. The adult camp workers and Waterbury Lodge workers were determined to be 

the most exposed individuals for potential radiological and hazardous contaminant exposures 

[12]. 

Human Exposure – Radiological Substances  

The CNSC’s Radiation Protection Regulations [34] prescribe radiation dose limits to protect 

workers and the public from exposure to radiation from licensed activities. Doses are either 

monitored by direct measurement or by estimation of the quantities and concentrations of any 

nuclear substance released as a result of the licensed activities. The annual effective dose limit 

for a member of the public is 1 millisievert (mSv) per year. 

Although Waterbury Lake Lodge is currently unoccupied and no community is located in the 

vicinity of the Cigar Lake Operation, doses to receptors occupying this location 4 months per 

year were calculated as a conservative approach in Cameco’s 2017 ERA [12]. Doses to an adult 

camp worker were also calculated, as mentioned above. CNSC staff reviewed Cameco’s 
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assessment and concluded that all estimated annual doses were below the annual public effective 

dose limit of 1 mSv per year, which is protective of human health. If the lodge were occupied, 

doses would be low and would not be expected to be more than 4% of the annual dose limit for 

the public in most circumstances. The highest estimated annual dose, which was 0.169 mSv per 

year for the toddler staying at the Waterbury Lake Lodge, was also below the annual public 

effective dose limit of 1 mSv per year. This dose was calculated to provide context and would 

only be expected in the upper-bound loading scenario. Annual doses to Cigar Lake Camp 

workers are not expected to exceed 15% of the annual public effective dose limit. Results 

indicate that there are no expected risks to human health from radionuclides. Doses to 

individuals hypothetically occupying the Waterbury Lake Lodge are mainly due to the 

consumption of local food, namely fish and mallard duck, while doses to the Cigar Lake Camp 

worker are mainly due to radon progeny inhalation.  

Over the licensing period (2013 to 2019), Cameco continued to ensure protection of members of 

the public in accordance with the Radiation Protection Regulations [34]. 

Human Exposure – Hazardous Substances  

In Cameco’s HHRA [12], the exposure of representative receptors to hazardous substances was 

evaluated by calculating daily intakes of COPCs from drinking water, soil contact, and food 

obtained from both local sources (e.g., wildlife, fish, berries) and store-bought food. The HHRA 

concluded that the incremental increase in exposure to hazardous substances in water and food 

from the Cigar Lake Operation would not add significantly to overall exposure to these 

contaminants, which are naturally present in the environment and in store-bought food. It was 

concluded that the contribution of hazardous COPC releases from the Cigar Lake Operation 

would not result in adverse effects, and therefore, pose a negligible risk to human health.    

Conclusion  

In the last four years (2016 to 2020), the estimated radiological doses for the selected human 

receptors have constantly remained well below the highest predicted dose in the HHRA (i.e., 

0.169 mSv). Over the last licensing period (2013 to 2019), estimated radiological doses have also 

remained well below the annual public dose limit of 1 mSv per year, indicating that activities at 

the Cigar Lake Operation pose a negligible risk to human health (i.e., potential risk to humans is 

similar to health outcomes in the general public).  

With respect to hazardous substances, CNSC staff’s review of the HHRA indicated that activities 

at the Cigar Lake Operation would not add significantly to overall exposure, and therefore, also 

pose a negligible risk to human health (i.e., potential risk to humans is similar to health outcomes 

in the general public). 

Based on assessments conducted for the Cigar Lake Operation, including the review of the 2017 

ERA and 2019 Addendum, annual reports, and annual environmental monitoring data, CNSC 

staff conclude that impacts to the human environment from radiological and hazardous 

substances released from the Cigar Lake Operation are negligible, and that people living and 

working near the facility remain protected.  

3.2.6 Additive Cumulative Impacts 

CNSC staff considered the additive cumulative effects of site-specific factors in a risk informed 

manner within the context of its overall assessment of environmental protection. Additive 
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cumulative effects are one type of cumulative effect that the federal guidance document titled 

Assessing Cumulative Environmental Effects under the Canadian Environmental Assessment Act, 

2012 [69] defines as “the sum of individual effects of two or more physical activities”. CNSC 

staff continually assess additive cumulative effects through the cyclical nature of ERAs, the 

monitoring data in annual reports, data from regional monitoring programs, the IEMP, and 

through health studies. For the Cigar Lake Operation, based on the data assessed thus far and 

presented in this EPR Report, CNSC staff conclude that no additive cumulative effects are 

occurring in the surrounding environment. 

4.0 CNSC INDEPENDENT ENVIRONMENTAL MONITORING 
PROGRAM 

The CNSC has implemented its IEMP as an additional verification that the public and the 

environment around licensed nuclear facilities are protected. It is separate from, but 

complementary to the CNSC’s ongoing compliance verification program. The IEMP involves 

taking samples from public areas around the facilities, and measuring and analyzing the amount 

of radiological and hazardous contaminant substances in those samples. For the uranium mines 

and mills in northern Saskatchewan, CNSC staff, with the assistance of an accredited contractor, 

collect the samples and send them to an accredited laboratory for testing and analysis. 

4.1 IEMP at the Cigar Lake Site  

In 2020, an accredited contractor conducted IEMP sampling around the Cigar Lake site, marking 

the first IEMP sampling campaign to be conducted around this licensed nuclear facility. CNSC 

staff were unable to sample alongside the contractor due to travelling restrictions and safety 

protocols in place during the COVID-19 pandemic. Nonetheless, the contractor followed CNSC 

staff’s site-specific sampling plan [70], which focused on radiological and hazardous 

contaminants and was based on Cameco’s EMP and CNSC’s regulatory knowledge of the site.  

The contractor collected the following samples in publicly accessible areas outside the perimeter 

of the Cigar Lake site: 

 water (4 locations, 2 to 3 samples per location) 

 fish (3 locations) 

o 9 samples at East Brown Bay  (3 specimens per species of trout, lake whitefish 

and northern pike) 

o 6 samples at Seru Bay (3 specimens per species of Lake whitefish and northern 

pike) 

o 3 samples at Waterbury Lake, near the inlet (3 specimens of trout) 

 Labrador tea (2 locations, 1 sample per location) 

 blueberries (2 locations, 1 sample per location) 

Samples collected were analyzed by qualified laboratory specialists in an accredited laboratory, 

using appropriate protocols. As requested by CNSC staff, the laboratory specialists measured 

radionuclides (i.e., radium-226, thorium-230, polonium-210 and lead-210), as well as hazardous 

substances (i.e., arsenic, copper, lead, molybdenum, nickel, selenium, uranium and zinc) in the 

collected samples. Water samples were analyzed for hardness, pH, and temperature. Fish, 

Labrador tea, and blueberry samples were also analyzed for moisture content in order for CNSC 

https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/assessing-cumulative-environmental-effects-ceaa2012.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/assessing-cumulative-environmental-effects-ceaa2012.html
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staff to convert the results from dry weight into wet weight, and compare against the screening 

levels. 

Figure 3.7 provides an overview of the sampling locations for the 2020 IEMP sampling 

campaign at the Cigar Lake site. The IEMP results will be published on the CNSC’s IEMP 

webpage [71] prior to the Commission hearing.  

Figure 3.7: Overview of the 2020 sampling locations [70] 

 

4.2 Indigenous Participation in the IEMP  

It is a priority for the CNSC that IEMP sampling reflects Indigenous traditional land use, values 

and knowledge, where possible. In addition to routine IEMP sampling activities, the CNSC 

consulted with two local Indigenous groups in 2020: the Ya’thi Néné and the Métis Nation of 

Saskatchewan.  

In February 2020, notification emails were sent to all Indigenous groups near the Cigar Lake site, 

inviting suggestions for species of interest, valued components or potential sampling locations 

where traditional practices and activities may take place.  

CNSC staff are committed to sharing community-specific information in advance of publishing 

the 2020 results on the IEMP website and will notify communities of such publication. CNSC 

http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/index-iemp.cfm
http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/index-iemp.cfm
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staff are also committed to discussing the results at community meetings or during 

teleconferences. 

The following subsections summarize CNSC staff`s collaboration with each Indigenous group 

during the 2020 sampling campaign. 

4.2.1 Engagement with Ya’thi Néné   

CNSC staff held teleconferences with the Ya’thi Néné to discuss the draft IEMP sampling plan. 

The Ya’thi Néné is an organization that represents seven communities located in the Athabasca 

Basin. The Ya’thi Néné was awarded funding from the CNSC’s Participant Funding Program to 

review the draft IEMP sampling plan. As part of their review, the Ya’thi Néné shared the draft 

IEMP sampling plan with Chief and Council members and traditional land users in Wollaston 

Lake and Hatchet Lake Denesułiné First Nation. The Chief and Council members and traditional 

land users provided input with regards to which species should be sampled and where. CNSC 

staff incorporated Ya’thi Néné’s suggestions where logistically possible. The following locations 

were suggested by the Ya’thi Néné: 

 Centre of Waterbury Lake (CL03) 

 Longyear Bay (CL04) 

 Waterbury Lake, near the inlet (CL05) 

 Shore of eastern Waterbury Lake, northeast of the Brown Islands (CL06) 

 West shoreline of Waterbury Lake, near the centre (CL07) 

The Ya’thi Néné also contributed by identifying some of the species of interest in the final IEMP 

sampling plan. In addition, the Ya’thi Néné suggested to take trout samples, in addition to Lake 

whitefish and Northern pike samples. Finally, the Ya’thi Néné identified locations where 

traditional land users gather Labrador tea and berries. 

4.2.2 Engagement with Métis Nation of Saskatchewan  

CNSC staff held teleconferences with the Métis Nation of Saskatchewan to discuss the draft 

IEMP sampling plan. The Métis Nation of Saskatchewan reviewed the draft IEMP sampling plan 

and asked questions about the sampling methodology, to which CNSC staff responded. 

Unfortunately, due to time constraints and the COVID-19 pandemic, the Métis Nation of 

Saskatchewan were unable to provide direct input into the IEMP sampling plan. However, 

CNSC staff look forward to collaborating with the Métis Nation of Saskatchewan on future 

IEMP sampling campaigns in northern Saskatchewan. 

4.3 Summary of Results 

The levels of radioactivity, hazardous substances and other measured parameters were below 

available guidelines and CNSC screening levels in all 2020 samples, with the exception of 

selenium and polonium-210 in fish. The exceedances of the selenium screening levels occurred 

in samples collected at both the reference and exposure stations, and therefore, were not 

attributable to the Cigar Lake Operation. Given the very conservative nature of CNSC’s 

screening levels, the consumption of surface water, fish, Labrador tea and blueberries is not 

expected to result in any adverse health effects from radiological and hazardous contaminants. 

These results are consistent with those submitted by Cameco, demonstrating that the licensee's 

EP program protects the health and safety of people and the environment. 
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For more information, including the 2020 sampling results, please visit the CNSC’s IEMP 

webpage [71]. 

5.0 HEALTH STUDIES 

This section draws from the results of regional health studies, reports and other studies to provide 

further independent verification on whether the health of people living near, or working at the 

Cigar Lake Operation, in northern Saskatchewan, are protected. Various organizations, such as 

the Saskatchewan Health Authority and the Northern Inter-Tribal Health Authority, monitor the 

health of people living near the Cigar Lake Operation. Disease rates of communities living near 

the Cigar Lake Operation are compared to similar populations to detect any potential health 

outcomes that may be of concern. 

Cancer is the main health concern for occupational and environmental radiation exposures, and 

thus, is the focus of health studies of workers and people living near nuclear facilities, such as 

the Cigar Lake Operation. The following subsections discuss several health studies and reports 

that have assessed the health of people living near the Cigar Lake Operation, including studies 

conducted by the CNSC to assess the health effects of workplace radiation exposure among 

Saskatchewan uranium workers. 

CNSC staff continue to carefully monitor and conduct health studies to ensure the protection of 

human health. CNSC staff keep abreast of any new publications and data related to the health of 

populations living near nuclear facilities. For additional information on health studies related to 

nuclear facilities, visit the CNSC’s webpage on Health Studies [72]. 

5.1 Population and Community Health Studies and Reports 

5.1.1 The Northern Saskatchewan Population Health Unit Reports 

The Northern Saskatchewan Health Indicators Reports developed by the Northern Saskatchewan 

Population Health Unit (the Health Unit), provide an overview of the population of northern 

Saskatchewan. These reports include important community characteristics, determinants of 

health (i.e., personal, social, economic and environmental factors that influence health status), as 

well as health status and well-being indicators. The Health Unit published two Northern 

Saskatchewan Health Indicators Reports, one in 2004 [73] and another one in 2011 [74], and 

updates and publishes health monitoring chapters on its website [75]. In addition, older reports 

(from 1998) are also available on the website for the Athabasca Health Authority, Keewatin 

Yatthe Health District, and Mamawetan Churchill River Health District. 

According to data collected by the Health Unit for a number of health indicators, including 

income, smoking, life expectancy, and obesity, northern Saskatchewan fares poorly compared to 

Saskatchewan as a whole. The leading causes of death in northern Saskatchewan from 2005 to 

2014 were injuries, cancer, circulatory diseases and respiratory diseases. Some of the main 

specific causes of death in northern Saskatchewan include ischemic heart disease, intentional 

self-harm, lung cancer, motor vehicle collisions, cerebrovascular disease, and chronic obstructive 

pulmonary disease [76]. 

http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/index-iemp.cfm
http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/index-iemp.cfm
http://www.nuclearsafety.gc.ca/eng/resources/health/index.cfm
https://populationhealthunit.ca/health_monitoring_and_research.html
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Cancer rates for all cancers combined in northern Saskatchewan are lower for males, and similar 

for females when compared to southern Saskatchewan. The leading causes of cancer incidence 

(i.e., new cancer cases) are breast and lung cancer in females, and prostate and lung cancer in 

males, while lung cancer is by far the leading cause of cancer deaths for both males and females. 

Importantly, lung cancer rates (both cases and deaths) are greater in northern Saskatchewan 

compared to the province. Cigarette smoking is the leading cause of lung cancer. The number of 

daily cigarette smokers is significantly higher in northern Saskatchewan compared to the 

provincial average. The rates of breast and colorectal cancer are slightly lower. Rates of prostate 

cancer are significantly lower in northern Saskatchewan. Cervical cancer rates are decreasing. 

The total number of children (aged 0 to 14 years old) diagnosed with cancer in Saskatchewan 

from 1990 to 2016 was 833. This included 23 children from northern Saskatchewan (about one 

child or less a year), thus childhood cancer rates are low [77]. 

A recent prenatal biomonitoring study [78] looked for over 200 environmental chemicals in the 

blood of pregnant women in northern Saskatchewan and compared them to pregnant women in 

Alberta. Overall, most of the testing for northern Saskatchewan revealed levels lower than, or 

comparable to levels in Alberta. Only the levels of lead, mercury (in the far northern area), and 

cotinine, a breakdown product of nicotine, were higher in northern Saskatchewan women. 

5.1.2 Northern Inter-Tribal Health Authority Health Reports 

The Northern Inter-Tribal Health Authority (NITHA) is a First Nations partnership organization 

between the Prince Albert Grand Council, Meadow Lake Tribal Council, Peter Ballantyne Cree 

Nation and Lac La Ronge Indian Band. NITHA provides and maintains health services and 

public health programs in 33 First Nation communities in northern Saskatchewan. NITHA’s 

Public Health Unit provides advice and expertise for various public health programs, including 

population health assessment, disease surveillance, health promotion, health protection, and 

diseases and injury prevention. NITHA’s Public Health Unit also develops health-related 

resources, including health status reports, for its partner community members. These resources 

are available on NITHA’s website [79]. According to the latest health status report from 2017, 

the leading causes of death for NITHA’s partner communities from 2010 to 2015 were cancer 

(32%), heart diseases (16%), accidental deaths (15%) and diabetes (8%) [80]. Lung cancer was 

the most common cause death from cancer, representing 32% of all cancer deaths [79]. 

5.1.3 Saskatchewan Health Status Reports 

The Province of Saskatchewan produces health status reports which describe the health of the 

population, offer regional comparisons and, where possible, national comparisons. The health 

status reports draw from a variety of sources of information, including the provincial Ministry of 

Health’s administrative health services databases, vital statistics, census data, and survey data, 

such as the Canadian Community Health Survey. According to the latest Saskatchewan Health 

Status Report [81], the leading causes of mortality in Saskatchewan in 2009 were circulatory 

diseases, cancer, injuries and respiratory disease.3 

                                                 
3 The Province of Saskatchewan’s website does not indicate when the latest report was published, but the data used 

is older than 2011, with most data ranging from 1995 to 2009.    

http://www.nitha.com/
https://www.saskatchewan.ca/government/government-structure/ministries/health/other-reports/health-status-reports
https://www.saskatchewan.ca/government/government-structure/ministries/health/other-reports/health-status-reports
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5.1.4 Saskatchewan Cancer Agency  

From 2014 to 2017, the Saskatchewan Cancer Agency (SCA) collaborated with the Federation of 

Sovereign Indigenous Nations and Métis communities on a three-year cancer surveillance 

program to gain insight into how to serve First Nations and Métis communities better [82]. In 

partnership with five Indigenous communities across the province, the SCA collected 

information within these communities to ensure they have access to appropriate cancer care 

programs and services. Working closely with communities was essential to this project, 

particularly in northern Saskatchewan, where engaging community members is so important for 

the proper communication of cancer prevention and for early detection, cancer awareness, 

education, and surveillance, as well as to find ways to support cancer patients and their families 

[83]. Youth engagement was also an important focus of this work. 

The SCA also conducts Cancer Control Reports, which profile cancer in regional health 

authorities. These reports provide a valuable window into the health of people within the 

province and the influences of age and population size on the burden of cancer. The most recent 

Saskatchewan Cancer Control Report from 2017 [84] combines the three northernmost health 

authorities (i.e., Mamawetan Churchill River, Keewatin Yatthé and Athabasca) into one region 

called “the North”. This region of the province is unique because its population is small and 

much younger than in the rest of the province. The Northern Saskatchewan Health Indicators 

Reports use the data in these reports. Cancer is most common in people over age 50. Ninety per 

cent of new cancer cases diagnosed in 2014 were in people aged 50 years and over and 96% of 

cancer deaths occur among those aged 50 and over. This age group is growing in Saskatchewan, 

and continues to comprise an increasing proportion of Saskatchewan’s population. Thus, as the 

northern Saskatchewan population ages, one can expect to see more cancer cases and deaths. 

This has important implications for planning cancer screening, diagnostic and treatment services. 

5.2 Health Studies of Uranium Mine Workers 

The Saskatchewan Uranium Miners’ Cohort (SUMC) Study is a two-part project conducted by 

the CNSC, the Saskatchewan government and industry stakeholders in the early 2000s. 

The CNSC, Saskatchewan government, University of Saskatchewan, and industry stakeholders 

are currently working in partnership to conduct the new Canadian Uranium Workers Study 

(CANUWS), which will follow up the health of about 80,000 past and present uranium workers, 

including miners, millers and processing workers. This new study will consider workers from 

previous Canadian uranium worker studies, as well as present day workers from northern 

Saskatchewan and Ontario. 

The following subsections provide more information on the SUMC Study and the CANUWS. 

5.2.1 Saskatchewan Uranium Miners' Cohort Study 

Part one of the SUMC Study [85][86] looked at the relationship between lung cancer (deaths and 

new cancer cases) and exposure from radon and its decay products in a group of Eldorado 

uranium workers who worked at the Beaverlodge and Port Radium uranium mine sites and Port 

Hope radium and uranium facility from 1932 to 1980. Workers’ mortality and cancer incidence 

were followed-up until 1999. This study represents an update of the original Eldorado study 
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group (or cohort) that looked at mortality at the Beaverlodge [87] and Port Radium [88] mine 

sites. 

Part one of the SUMC Study makes the following conclusions: 

 Overall, uranium mining, milling, and processing workers were as healthy as the general 

Canadian male population. 

 Lung cancer was the only disease that consistently showed significantly higher death and 

cancer incidence rates among uranium workers. 

 Overall, the excess risk of lung cancer death and cancer incidence increased linearly with 

increasing radon exposure. 

 There was no relationship between radon exposure and any other disease, other than lung 

cancer. 

Part two of the SUMC Study [89] determined if it was scientifically possible to assess the 

number of excess lung cancers from the relatively low radon exposure in modern miners from 

1975 onward. The type of risk assessed is the increased risk of lung cancer due to radon 

exposure. The study considered factors such as smoking and residential radon exposure as 

potential confounding factors of the relationship between lung cancer and radon. 

Part two of the SUMC Study made the following conclusions: 

 Today’s Saskatchewan uranium miners have radon exposures that are significantly lower 

than those of past miners because of dose limits, improved mining techniques and other 

radiation protection practices. 

 By the year 2030, about 24,000 workers will have spent time working at a uranium mine. 

During this time, 141 miners are expected to develop lung cancer, primarily from 

tobacco smoking. Only one additional miner could expect to get lung cancer from 

exposure to radon in the workplace. 

 It is not feasible to investigate the risk of excess lung cancer in modern miners because 

exposures are so low. It is also practically impossible to correct for the effects of 

smoking and residential radon, factors that could greatly affect the study results. 

However, the CNSC continues to monitor the occupational exposures of uranium miners to 

ensure they remain at low levels. The National Dose Registry maintains exposure records 

indefinitely. 

5.2.2 The Canadian Uranium Workers Study 

The CANUWS is a multi-year project initiated by the CNSC in 2017 to assess the health effects 

of occupational radiation exposure among uranium workers. The project involves researchers 

from the CNSC, Health Canada and the University of Saskatchewan. This retrospective cohort 

study will assess the information of over 80,000 Canadian uranium mine, mill and processing 

workers with occupational radiation exposure rates from 1932 to 2017. The study will follow-up 

workers’ mortality (1950 to 2017) and cancer incidence (1969 to 2017). 

The main objective of the CANUWS is to study the radon-lung cancer relationship, especially 

the potential health effects of low cumulative exposures and exposure rates. This is possible due 

to high-quality exposure measurements and the long-term follow-up of workers’ health 

outcomes, with the consideration of workers employed after radiation protection measures were 
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in place. The findings of the study will help to assess the adequacy of occupational radiation 

safety standards and support future licensing recommendations. 

The CANUWS should be complete by 2022/23. In September 2020, CNSC staff presented an 

update of the study’s progress at the Engagement Meeting with Indigenous Communities and 

Organizations in Northern Saskatchewan [90]. 

5.3 Summary of Health Studies 

Reviewing and conducting health studies and reports is an important component of ensuring that 

the health of people living near or working in nuclear facilities is protected. The population and 

community health studies and reports indicate that the most common causes of death among the 

Saskatchewan populations are heart disease and cancer. This is similar to the rest of Canada, 

where heart disease and cancer are the two leading causes of death, aside from Nunavut, where 

heart and respiratory diseases are the leading causes of death [91]. 

In northern Saskatchewan, cancer is predominantly seen in people that are 50 years of age and 

older, which is not atypical given that cancer rates tend to increase as a population ages. Overall, 

cancer rates for all cancers combined in northern Saskatchewan are lower for males, and similar 

for females, when compared to southern Saskatchewan. However, lung cancer rates are greater in 

northern Saskatchewan compared to the provincial average, and lung cancer is the most common 

cause of cancer death in First Nation communities in northern Saskatchewan. To put this into 

perspective, lung cancer is projected to continue to be the most commonly diagnosed cancer and 

the leading cause of cancer death in Canada in 2020, accounting for one in four of all cancer 

deaths [92]. 

According to the Canadian Cancer Society, about 72% of lung cancer cases are due to smoking 

tobacco in Canada [93]. Other factors include second-hand smoke, radon, asbestos, occupational 

exposure to certain chemicals, outdoor air pollution, family history and radiation. The number of 

daily smokers in northern Saskatchewan is significantly higher than the provincial average 

[73][74]. Additionally, the proportion of Saskatchewan residents who reported daily or 

occasional smoking was significantly higher than that of Canadian residents [94]. In Canada, 

exposure to indoor radon is the second leading cause of lung cancer [95]. Research from the 

Saskatchewan Cancer Agency has demonstrated that community work is essential to cancer 

control, particularly in northern Saskatchewan, where the focus should be on cancer prevention 

and education, including ways to support cancer patients and their families [82]. 

Studies of uranium workers help us assess workers’ health and understand the relationship 

between workplace radiation and health. Part one of the SUMC showed that the overall health of 

workers employed at mines between 1932 and 1980 was similar to the public, except for lung 

cancer incidence and mortality, which were significantly greater in workers compared to the 

general male population. The risk of lung cancer increased linearly with increasing radon 

exposure. Part 2 of the SUMC demonstrated that assessing the risk of excess lung cancer due to 

radon exposure in modern miners from 1975 onward is not feasible because exposure is too low 

and correcting for the effects of smoking and residential radon would be practically impossible. 

However, strict radiation protection measures exist, including the ongoing monitoring of 

occupational exposure, to ensure the protection of uranium workers’ health. Most recently, 

CNSC and other stakeholders started a new study of all past and present Canadian uranium 
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workers. This large study will add to the understanding of radon and lung cancer, especially at 

the low cumulative exposure and exposure rates of today’s workers. 

Based on exposure and health data, CNSC staff have not observed and do not expect any adverse 

health outcomes due to the presence of the Cigar Lake Operation. 

6.0 OTHER ENVIRONMENTAL MONITORING PROGRAMS 

Several monitoring programs are carried out by other levels or bodies of government, and are 

reviewed by CNSC staff to confirm that the environment and the health of persons around the 

facility in question are protected. A summary of the findings of these programs is provided 

below. 

6.1 Eastern Athabasca Regional Monitoring Program 

The Eastern Athabasca Regional Monitoring Program (EARMP) is an environmental monitoring 

program designed to gather data on potential cumulative impacts downstream of uranium mining 

and milling operations. In the fiscal year 2017/2018, the CNSC became a funding partner in the 

EARMP by signing a five-year funding agreement (from 2018/2019 to 2022/2023) with the 

Saskatchewan government and the uranium mining and milling industry. The EARMP is made 

up of two programs: the community program and the technical program. The community 

program monitors the safety of traditionally harvested country foods through analysis of water, 

fish, berries and wild meat, (e.g., grouse, rabbit, caribou and moose) from northern 

Saskatchewan communities. Samples are collected from areas identified by community 

members, who then either assist in sample collection or provide samples from their own 

harvesting activities. The technical program monitors the aquatic environment at reference and 

far-field stations to determine if there are any cumulative impacts to aquatic communities. 

The results of the program showed that concentrations of chemicals of interest have been 

relatively consistent over time and generally within the regional reference range. This indicates 

that there is no evidence of long-range transport of contaminants associated with uranium mining 

and milling. Thus, the EARMP concludes that water and country foods are safe for consumption. 

CNSC staff reviewed the EARMP technical reports and data and agree with the EARMP’s 

conclusions. 

The EARMP technical reports and data are available on the EARMP’s website [96]. 

6.2 National Pollutant Release Inventory 

As discussed in section 2.4 of this report, ECCC operates the NPRI [46], which is Canada’s 

public inventory of pollutant releases, disposals and transfers, tracking over 320 pollutants from 

over 7,000 facilities across the country. Reporting facilities include factories that manufacture a 

variety of goods, mines, oil and gas operations, power plants and sewage treatment plants. 

Information that is collected includes: 

 releases from facilities to air, water or land 

 disposals at facilities or other locations 

 transfers to other locations for treatment and recycling 

 facilities’ activities, location and contacts 

https://www.earmp.ca/
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 pollution prevention plans and activities [97] 

CNSC staff conducted a search of the NPRI database and found that the uranium mines and mills 

(i.e., Cigar Lake, Key Lake, McArthur River, Rabbit Lake and McClean Lake) are the only 

facilities from the Athabasca basin that report to the NPRI. While reviewing the data, CNSC 

staff did not notice any trends or unusual results. It is also worth noting that radionuclides are not 

included in the inventory of pollutants in the NPRI database. The CNSC receives radionuclide 

loadings from the uranium mine and mill licensees through other means, i.e., annual and 

quarterly reports. This information has been used in this report, but the complete dataset is 

available for download on the CNSC’s Open Government Portal [98]. 

7.0 RECOMMENDATIONS AND CONCLUSIONS 

CNSC staff reviewed Cameco’s licence application and the documents submitted in support of 

the application, such as the PDP, ERA and annual reports, all of which are satisfactory and meet 

CNSC’s regulatory requirements with respect to EP. CNSC staff also reviewed the results from 

various relevant health studies and regional monitoring programs conducted by other levels or 

bodies of government, which substantiate CNSC staff’s conclusion that the environment and 

health of persons are protected from ongoing activities at the Cigar Lake Operation. In addition, 

CNSC staff conducted IEMP sampling around the Cigar Lake Operation in 2020. IEMP results 

support CNSC staff’s conclusions that the public and the environment around the Cigar Lake 

Operation are protected and that there are no health impacts as a result of ongoing activities. 

These results are also consistent with the results submitted by Cameco, demonstrating that the 

licensee’s environmental programs protect the health of persons and the environment. 

This EPR focused on items of current public and regulatory interest, including airborne and 

waterborne releases from ongoing operations. CNSC staff conclude that the potential risks from 

radiological and hazardous releases to the atmospheric, geological, hydrogeological and human 

environments from Cameco’s Cigar Lake Operation are negligible. The potential risks to the 

environment for these releases are not distinguishable from natural background and the potential 

risk to humans is similar to health outcomes in the general public. There is low probability that 

aquatic and terrestrial species in the immediate vicinity of the site may experience effects during 

operation when very conservative assumptions are used. The predicted effects are expected to 

return to pre-operational conditions over time after the site is closed and decommissioned. 

The EPR conducted for the licence application to renew Cameco’s Uranium Mine Licence 

(UML-MINE-CIGAR.01/2021) for the Cigar Lake Operation concludes that Cameco has and 

will continue to make adequate provision for the protection of the environment and the health of 

persons. CNSC staff will continue to verify and ensure that, through ongoing licensing and 

compliance activities and reviews, the environment and the health of persons are protected and 

will continue to be protected over the proposed licence period. 

The information provided in this EPR Report supports the recommendation by CNSC staff in 

CMD 21-H2 to renew Cameco’s Uranium Mine Licence (UML-MINE-CIGAR.01/2021) for the 

Cigar Lake Operation.  

https://open.canada.ca/data/en/dataset/6ed50cd9-0d8c-471b-a5f6-26088298870e
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ABBREVIATIONS 

Acronym   Term  

AL    Action Level 

ALARA   As Low As Reasonably Achievable 

BATEA  Best Available Technology Reasonably Achievable  

Bq/L   Becquerels per year 

Bq/m3   Becquerels per cubic metre 

CCME   Canadian Council of Ministers of the Environment  

CEAA   Canadian Environmental Assessment Act 

CEPA   Canadian Environmental Protection Act 

CMD   Commission Member Document 

CNSC   Canadian Nuclear Safety Commission 

COPC   Contaminant of potential concern 

CSA    Canadian Standards Association 

EA    Environmental assessment 

EARMP  Eastern Athabasca Regional Monitoring Program 

EARPGO  Environmental Assessment and Review Process Guidelines Order 

ECCC   Environment and Climate Change Canada 

ECOP   Environmental Code of Practice 

EMP    Environmental Monitoring Program 

EMS    Environmental Management System 

EP    Environmental protection 

EPR    Environmental Protection Review 

ERA    Environmental Risk Assessment 

GHG    Greenhouse gas  

HHRA  Human Health Risk Assessment 

IA   Impact assessment 

ICRP   International Commission on Radiation Protection 

IEMP    Independent Environmental Monitoring Program 

ISO   International Organization for Standardization 

ISQG   Interim Sediment Quality Guidelines for the Protection of Aquatic Life 

LCH   Licence Conditions Handbook 

LEL   Lowest Effects Levels 
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MDMER  Metal and Diamond Mining Effluent Regulations 

MBq/L  Megabecquerels per litre 

mg/L   Milligrams per litre 

mSv/year  Millisievert per year 

NPRI    National Pollutant Release Inventory 

NSCA   Nuclear Safety and Control Act  

PDP    Preliminary Decommissioning Plan 

PSQG   Probable Effects Level Sediment Quality Guideline 

ROR    Regulatory Oversight Report 

SARA   Species At Risk Act 

SEL   Severe Effects Levels 

SEQG   Saskatchewan Environmental Quality Guidelines 

SO2   Sulphur dioxide 

TSS   Total suspended solids  

VEC   Valued ecosystem component 
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https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/about-national-pollutant-release-inventory.html
https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/about-national-pollutant-release-inventory.html
https://open.canada.ca/data/en/dataset/6ed50cd9-0d8c-471b-a5f6-26088298870e
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PART TWO 

Part Two provides all relevant information pertaining directly to the licence, including: 

1. Any proposed changes to the conditions, licensing period, or formatting of an existing 
licence; 

2. The proposed licence; 

3. The proposed licence conditions handbook; and 

4. The current licence. 
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PROPOSED LICENCE CHANGES 

Overview 

There are no changes to the licence conditions or format. The licence term recommended 
is for a 10-year period.  

 

Licence Conditions 

There are no changes to the existing licence conditions. 

 

Licence Format 

The licence format was updated previously as part of “CMD 20H-108, Cameco 
Corporation Cigar Lake Operation Financial Guarantee Review and Licence 
Modernization Amendments.” No new changes to the licence format for this CMD.  

 

Licence Period 

In Cameco’s application to renew the CNSC-issued licence, a 10-year licence term was 
requested. CNSC has a standardized licence and licence conditions handbook (LCH) 
framework which provides for effective regulatory oversight of operating facilities. 
Cameco is required by its licence to report on the CLO compliance performance through 
annual compliance reports, including significant changes to its operations. CNSC staff 
verify compliance through desktop reviews, inspections and event reviews. In addition, 
CNSC staff report compliance performance of the CLO annually to the Commission in 
public meetings through the regulatory oversight reports for uranium mines and mills in 
Canada that ensures adequate oversight of the licensee. Therefore, CNSC staff 
recommend that the Commission accept Cameco’s request for a 10-year licence for 
uranium mining at the CLO. 
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PROPOSED LICENCE 

e-Doc# 6327069 (Word) 

e-Doc# 6327190 (PDF) 

 



Canadian Nuclear   Commission canadienne 
 Safety Commission      de sûreté nucléaire 

 

e-Doc 6327069 (Word) 
e-Doc 6327190 (PDF) 

  
 
 
  

URANIUM MINE LICENCE 
CAMECO CORPORATION 
CIGAR LAKE OPERATION 

 
  

 
I) LICENCE NUMBER: UML-MINE-CIGAR.00/2031 
 
 
II) LICENSEE:  Pursuant to section 24 of the Nuclear Safety and Control Act,  
  this licence is issued to: 

 Cameco Corporation 
 2121 – 11th Street West 
 Saskatoon, Saskatchewan   S7M 1J3 
 Corporate Number 332981-0 

 
 
III) LICENCE PERIOD:  
 
 This licence is valid from July 1, 2021 to June 30, 2031, unless otherwise suspended, 

amended, revoked or replaced. 
 
 
IV) LICENSED ACTIVITIES: 
 
 This licence authorizes the licensee to:  

a) prepare a site for and construct, operate, modify and decommission a nuclear facility 
(hereinafter “the facility”) for the milling of uranium ore at a site known as the Cigar 
Lake Operation in the province of Saskatchewan as shown on the drawing referenced 
in appendix A to this licence; 

b) mine a nuclear substance (uranium ore); 

c) possess, transfer, import, use, store, and dispose of nuclear substances; and 

d) possess, transfer, import, use prescribed equipment that is required for or associated 
with laboratory studies, field studies, fixed gauge usage and borehole logging devices 
in relation to (a) and (b). 

 

DRAFT 
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V) EXPLANATORY NOTES: 
 

a) Nothing in this licence shall be construed to authorize non-compliance with any 
other applicable legal obligation or restriction. 

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

c) The UML-MINE-CIGAR.00/2031 Licence Conditions Handbook (LCH) identifies 
the criteria that will be used by Canadian Nuclear Safety Commission staff to assess 
the licensee’s compliance with the conditions listed in this licence. The LCH also 
provides information regarding delegation of authority and applicable version 
control of documents comprising compliance verification criteria.  

 
VI) CONDITIONS:  
 
G. GENERAL 
 
G.1 Licensing Basis for Licensed Activities  

 
The licensee shall conduct the activities described in Part IV of this licence in 
accordance with the licensing basis, defined as: 
 
(i) the regulatory requirements set out in the applicable laws and regulations; 
 
(ii) the conditions and safety and control measures described in the facility's or 

activity's licence and the documents directly referenced in that licence; 
 
(iii)  the safety and control measures described in the licence application and the 

documents needed to support that licence application; 
 
unless otherwise approved in writing by the Canadian Nuclear Safety Commission 
(hereinafter “the Commission”). 

 
G.2 Notification of Changes  
 

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

G.3 Financial Guarantee  
 
The licensee shall maintain a financial guarantee for decommissioning that is 
acceptable to the Commission. 
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G.4  Public Information and Disclosure 
 

The licensee shall implement and maintain a public information and disclosure 
program. 

 
 
1. MANAGEMENT SYSTEM 
 
1.1 Management System 
 

The licensee shall implement and maintain a management system. 
 
 
2. HUMAN PERFORMANCE MANAGEMENT 
 
2.1 Training Program  
 

The licensee shall implement and maintain a training program. 
 
 
3. OPERATING PERFORMANCE 
 
3.1 Operations Program 
 

The licensee shall implement and maintain an operating program, which includes a set 
of operating limits. 

 
3.2 Reporting Requirements 
  

The licensee shall implement and maintain a program for reporting to the Commission 
or a person authorized by the Commission.  

 
3.3 Nuclear Substances and Radiation Devices 
 

The licensee shall implement and maintain a program for nuclear substances and 
radiation devices.  

 
 
4. SAFETY ANALYSIS 
 
4.1 Safety Analysis Program 
 

The licensee shall implement and maintain a safety analysis program. 
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5. PHYSICAL DESIGN 
 
5.1 Design Program 

 
The licensee shall implement and maintain a design program. 

 
 
6. FITNESS FOR SERVICE 
 
6.1 Fitness for Service Program 
 

The licensee shall implement and maintain a fitness for service program.  
 
 
7. RADIATION PROTECTION 
 
7.1 Radiation Protection Program 
 

The licensee shall implement and maintain a radiation protection program, which 
includes a set of action levels. When the licensee becomes aware that an action level 
has been reached, the licensee shall notify the Commission within 24 hours. 

 
 
8. CONVENTIONAL HEALTH AND SAFETY 
 
8.1 Conventional Health and Safety Program 
 

The licensee shall implement and maintain a conventional health and safety program.  
 
 
9. ENVIRONMENTAL PROTECTION 
 
9.1 Environmental Protection Program 
 

The licensee shall implement and maintain an environmental protection program, which 
includes a set of action levels. When the licensee becomes aware that an action level 
has been reached, the licensee shall notify the Commission within 24 hours. 
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10. EMERGENCY MANAGEMENT AND FIRE PROTECTION 
 
10.1 Emergency Preparedness Program 

 
The licensee shall implement and maintain an emergency preparedness program. 

 
10.2 Fire Protection Program 
  
 The licensee shall implement and maintain a fire protection program. 
 
 
11. WASTE MANAGEMENT 
 
11.1 Waste Management Program 
 

The licensee shall implement and maintain a waste management program.  
 
11.2 Decommissioning Plan 
 

The licensee shall maintain a decommissioning plan.  
 
 
12. SECURITY 
 
12.1 Security Program 
 
 The licensee shall implement and maintain a security program. 
 
 
13. SAFEGUARDS AND NON-PROLIFERATION 
 
13.1 Safeguards Program 
 
 The licensee shall implement and maintain a safeguards program.  
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14. PACKAGING AND TRANSPORT 
 
14.1 Packaging and Transport Program 

The licensee shall implement and maintain a packaging and transport program.  
 
 
 
 
 
 
SIGNED at OTTAWA, this ______ day of ________________, 2021. 
 
 
 
 
 
 
___________________________________________ 
Rumina Velshi, President 
on behalf of the Canadian Nuclear Safety Commission 
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LOCATION OF CAMECO’S OPERATION AT CIGAR LAKE 
 

The location of the Cameco’s Operation at Cigar Lake 
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