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Executive summary

The Regulatory Oversight Report on the Use of Nuclear Substances in Canada:
2017 summarizes the safety performance oBQ,icenseeswhichhold a total of

2,191 licences, and which are authorized by the Canadian Nuclear Safety
Commission (CNSC) for the use of nuclear substanodsrescribed equipment

in the medical, indstrial, academic and research, commer@atiwaste nuclear
substanceectorsThis is the first time the waste nuclear substance licensees have
been included in this regulatory oversight report.

The CNSC regulates the nuclear industry in Canada through a comprehensive
program of licensing, certifice@n, compliance verification, enforcement and
reporting. For each sector described in this report, CBISff evaluate safety
performance through inspections, assessments, and reviews of licensee programs
and processes.

CNSC staff use a wedlstablished daty and control area (SCA) framework in
evaluating each licenseebs saf4S8EAs per f orn
covering all technical areas of regulatory oversight. For the purpose of this report,

safety performance svaluatedoy presentingicers e e s 6 r egul atory com
select SCAs (i.e., management system, operating performance, radiation

protection, securitand for t he waste nuclear substance
environmental protection as well as effective doses to workers and reported

evers.

In 2017, as part of the ongoing regulatory oversight of licensees, CNSC staff
conducted compliance verification activities consisting of field inspections,
desktop reviews and technical assessments of licensee activities. The evaluations
of findings for the SCAs covered in this report show that, overall, licensees made
adequate provision for the protection of the health, safietyonal securitgnd

the environment from the use of nuclear substances, and took the measures
required t o isnmetnational ohbligatidhs. rBasddchobdle

evaluations CNSC staff conclude that the use of nuclear substames

prescribed equipmenh Canadaemainssafe.

Compliance verification

In 2017, CNSC staff conducte@44 inspectionsacross thdive sectorsincluding

160 security inspectiongo verify compliance with security expectations including
incremental requirements outlined REGDOG2.12.3, Security of Nuclear
Substances: Sealed SourdesCategoryl and 2 sealed sources

Overall, licensees showed satisfactory compliance ratings af e SCAs
examinedin this report.Wherenoncompliances were identifiedCNSC staff

ensured that licensees took appropriate corrective actions. Argonguliance

that had immediate risks to health, safety or security were addressed immediately
by licensees. The majority of inspected licensees i7 2Hre found to be

compliant withthe requirements in the SCAs covered in this report:
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A In fmanagement syst@nB7% of the icenseesnspectedensured that
adequate processes gmadgrams were in place to achieve their safety
objectives.

A In foperating performanée85% of the licenseesnspectednade adequate
provisbns for the health, safetsecurity, and protection of the environment.

A In fradiation protectiod, 85% of the licenseesnspectechad measures and
programs in place tensure that exposute workers and the public to
ionizing radiationwas monitored, controlled amdmainedALARA (as low as
reasonably achievable

A In fsecurity, 90% of the licenseednspecteddemonstrated that they have
adequate provisions in place to previnet loss, sabotage, ilegal use, ilegal
possession or ilegal removal of nuclear substanndgeescribed equipment
in their care and conttol

A In fenvironmental protectian 100% of the waste nuclear substance licensees
inspectednanaged and monitored environmental emissionssmatisfactory
manner.

As part of the phased implementation of REGDRC2.3, security inspections
were conducted for licensees in possession ofrsghsources ir2017; 73% of
the inspections resulted fally satisfactory or satisfactomatings for the
regulatory requirementsnposed by REGDO€.12.3.Licenseedave put in
place measures to correct all rmmpliances noted during these inspections.
Details of the security inspections, such asommpliances, are not provided in
this report due to their sensitive nature.

Compliance enforcement

The CNSC uses@aded approach to enforcement to compel compliance and
deter future norcompliances Whennoncompliance (or continued non
compliance) has been identified, CNSC staff assess the significance ofthe non
compliance and determine the appropriate enforceawian, based on the
CNSCb6s graded approach to enforcement.

In 2017, the CNSC took4 escalated compliance enforcement actions against
licensees in théive sectors, includingl8 orders andgix administrative monetary
penalties(AMPs). Most of the enforcement actions were taken against licensees
in the industrial sector, consistent with trends from previous years. CNSC staff
reviewed corrective measures implemented byfahelicensees tavhich orders
were issued and found them t® atisfactoryFive of the sixAMPs have been

paid.

Effective doses to workers

Licensees are required to keep radiation doses to persons below CNSC regulatory
imits andALARA in accordance with the radiation protection programs
established under the CRSicences

In 2017, doses were monitored f6B350 workers in thefive sectors covered in
this report. Of those worker&9,184 were designated as nuclear energy workers
(NEWS). The remaining34,166 were not designated as NEWs, and are referred to
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as noANEWSs in the report. Exposures to radiation continued to be very low for
workers in2017, consistent with previous reporting years.

One NEW in the medical stx received an extremity dose 0B@ mSv
(milisieverts) from handliing a contaminated rta a clinic. This dose was above
the regulatory limit o500 mSv. The incident was reported to the Commission
April 2017 andadditional details can be found gection5.7 of the report.

Reported events

CNSC staff assessé#tk 146 events reported by licensees covered in this report.
Repated events have been ranked usingltibernational Nuclear and
Radiological Event Scal®f these 144 were ranked alsvel 0 (no safety
significance), 1 wasranked afevel 1 (anomaly) and wasranked agevel 2
(incident).

For all of the events reported, licensees implemented appropriate response
measures to mitigate the impacts of the events and to imit radiation exposure to
workers and the public. CNSC staff reviewed itieasures and found them to be
satisfactory

Conclusion

Basedot he CNSC6s comprehensive regulatory o
staff conclude that the use of nuclear substances in Canada bkicaisees

corrected identified nenompliances to theatisfaction of CNSGtaff; alequate

provisions are in placdor the protection of the health, safety and security of

persons and the environment from the use of nuclear substances.
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Background

Background

The Canadian Nuclear Safe®pmmission (CNSC) regulates the use aflear

energy and materials to protect health, safety, security and the environment; to

I mpl ement Canadads international commit me
energy; and to disseminate objective scientifichtéal and regulatory

information to the public. Persons licensed by the CNSC are responsible for

operating their facilties and managing their activities satalyl are required to

implement programs that make adequate provisions for protecting heddity, s

security and the environment. The CNSC is responsible for setting the

requirements and verifying compliance against those requirements.

Each year, CNSC staff assess the overall safety performance of the use of nuclear
substances in Canada. Staffsider industry performance as a whole, as well as

the performance of each secfoe., medical, industrial, academic and research,
commercial and waste nuclear substapseparately. This assessment is

summarized in this document.

For acomprehensive er vi ew of the CNSC and its acti

annual reportSafety First

Regulatory oversight

The CNSC regulates the nuclear industryCanada through a comprehensive
program of licensing, certification, compliance verification and enforcement. For
each of the nuclear sectors described in this report, CNSC staff evaluate safety
performance through assessments, inspections, re\aedsvaluations of

icensee programs and processes.

These regulatory programs cover various types of activities across all provinces
and territories, as shown figure 1. Licensees include hospitalsniversites and
research institutionsand a wide variety of industrial manufacturing and

production facilties including those that store, produce or semaclear

substances and devices)doperate and service prescribed equipmeantd

installations that store and process ldevel waste from nuclear facilties and
activities.

The safe use of nuclear substances in Can
compliance withthe Nuclear Safety and Control AMISCA) andits associated
regulations,as well aspecific conditions set out in CNSC licences. The NSCA,

its regulations and éhlicences require that licensees implement and maintain
appropriate programs to ensure the safety and security of nuelated

activities, minimize doses to workers and the public, protect the environment and
minimize consequences of events.
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Figure 1: Distribution of licensees in the provinces and territories of Canada

237 375

2,149 licences across Canada*

® Medical sector licences ® Commercial sector licences

Industrial sector licences @ Research and academic sector licences
Waste nuclear substance sector licences

*Plus 42 licensees based outside Canada

Some licensees that hold CNSC licences to service radiation devices or prescribed
equipment are based outside Canada and come to Canada to perform maintenanc
or servicing work on equipment owned by other licensees. When they work in
Canada, these licensees are subject to the same level of regulatory oversight from
the CNSC as those whose operations are based in Canada.

Reportoverview

This regulatory oversigireport focuses on the results of compliance verification
and enforcement activities in Z01or licenseesauthorized for activitiesnvolving
nuclearsubstancesr prescribed equipmentor the purposes of reporting,
licensees are groupe five sectors

medical

industrial

academic and research
commercial

waste nuclear substance

> I >

Each sectordos performance is outlined

The waste nuclear substance licensees included in this report handedow
waste from reseahdaboratoriesas well as slightly contaminated metals, laundry
and equipment from other types of nuclear facilties.

There are three parts to this report:

A regulatory process and developments
A overall safety performance assessment
A sectorspecific safetyperformance assessments
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2.1

2.2

Safety and control areaframework

To ensure comprehensive regulatory oversight and reporting of licensed activities,
CNSC staff have developed a set of safety and control areas (SCAs). SCAs have
been in use for a number of yearsj ampresent a wedistablished set of technical
areas that have proven effective in evaluating licensee safety performance of

regulated facilities and activities wunder

defined 14 SCAs:

management system

human performancemanagement
operating performance

safety analysis

physical design

fitness for service

radiation protection
conventional health and safety
environmental protection
emergency management and fire protection
waste management

security

safeguards and ngproliferation
packaging and transport

I T I I BT D D D D D D

Safety performance measures

During licensing and compliance activitie

applicant 6s) per f or malbyceriewinglidemseen e ac h
documents and conducting inspections. Thwadrnature of the different activities
conducted by licensees covered by this report means that &d /s apply to all
activities or all licensees.

For the purpose of this repotie performance in a subset of the SCAs is

reviewed. e following four £As are the most relevant indicators of safety
performance for licensees in the sectors covered in this report: management
system, operating performance, radiation protection and sedaréayldition,

ratings for the environmental protection SCA are metl for thewaste nuclear
substanceector Environmental protection SCA ratings are not reported for the
other sectors because the majority of nuclear substance and radiation device
licensees are authorized possess and use sealed sources and radiidgoes,

which have no impact on the environment (asREGDOG2.9.2Environmental
Protection: Environmental Princies, Assessments and Protection Measures
version 1.). Sealed sources are designed to international standarasusticheet
stringent design requirements. The CNSC certifies all radiation devices to ensure
thatthey are safe for use and m&NSCrequirenents, which includes an
assessment of their design. In addition, the CNSC regulations require regular leak
testing of sealed sourcebgrebyensuringthat the environment is protected
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The unsealechuclear substances, used by a small group of CNSCdiesnsire
shortlived radionuclides Their useis confined tacontrolled rooms or

laboratories designed in accordance with regulatory requirements, including
associated work practicethatprevent the release or uncontrolled release of
nuclear substances to the environment. These measures form atipart of
licensing basis for the CNSC licence issued. CNSC staff verify compliance with
these measures through compliance activities.

For wastenuclear substance licensethat may have interactionsvith the

environment, releases to the environment are monitored and reported to the
CNSC. Environmental releases are minimized through the use of emissions

control technologies such as HER#Agh-efficiency particulate ajrfiters and
wastewater collection tanks, which is consistent with the principles outlined in
REGDOG2.9.1. Emissions from waste nuclear substance licensees have

historically been below levels that would pose a risk to the publitheor

environment. CNSC staff are satisfied that there are adequate measures in place to
protect the public and the environment.

Performance in the packaging and transport SCA is not explicitly covered in the
report. However, events related to packaging teamsport are included in the
report and provide an indication of thempacts to health and safety of persons
and to theenvironment CNSC staff review all events reported and ensure
icensees implement adequate corrective measmspliance ratings also
referred to as inspection ratinggeflect overall licensee performance the
SCAscovered in this reparfThe nature, type and safety significance of events
reported by licenseesas well aghe type of enforcement actions taken by the
CNSC in 2Q7, are provided as supplementary indicators of safety performance.
Data from 203 to 2017 are included in figures for each of these safety indicators
in orderto identify five-year trends. Each performance measure is described
below.

Although not incorpated irto this report, all relevant SCAs are assessed during
compliance inspections and revieof licenseed d o csuamdearcompliance
rating similar to those found in this repastassigned for each SCA. Atquired
corrective actions arising frobrelow-satisfactoryperformanceare tracked and
followed up by CNSC staff to ensure that all hRoompliances are addressed to
the satisfaction of the CNSC.

2.2.1 Doses to workers

Each licensee is required to implement a radiation protection program that ensures

that the radiation doses to workers are well below regulatory limits and kept

ALARA (as low as reasonably achievgblith social and economic factors

taken into accouniThus, ascertainment of the magnitude of doses received by
workers is an integral part of a licensee

This report references two groups of workers that perform the typesiaties
referenced in a CNSC licence: those giesied as nuclear energy workers

(NEWSs) and those not designated as NEWs-({iBlVs). The ternfNEWO

means a person who is required, in the course of his or her business or occupation
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in connection with a nuclear substance or nuclear facilty, to perfotissdn
circumstances that may result in receiving a dose of radiation greater than

1 milisievert (mSv) per year. A worker not designated as a NEW means a person
is unlikely to receive a dose greater tHamSv per year while performing duties

In connectin with a nuclear substance or nuclear facilty. This report provides
dose information for all workers, while primarily focusing on those designated as
NEWS.

The CNSCO6 s effectvg dosedinitsior NEWSs are set &80 mSv in any
oneyear dosimetry period and a totalli0 mSv over a fiveyear dosimetry

period. The ongear dosimetry period covedsnuaryl to DecembeBl1 of every

year. The current fivgrear dosimetry period started danuaryl, 2016 and will

end onDecembel, 2020. For all persons not designated as NEAMd,for all
members of the general public, the effective dose lmit is 1 mSv per calendar year.

Addi ti onal | RadiationiPetectidd Bl dlaiorsetout equivalen
dose limits for the lens of the eye, the skin, and the hands and feet, for NEWs and
all other persons.

Appendix_Aprovides more information on occupational exposure, ascertaining
worker doses and measures to be taken bysiEeswhen a dose limit is
exceeded.

2.2.2 Management system

The management system SCA covers the framework that establishes the
processes, programs and resources required to ensure that a licensee achieves its
safety objectives, continuously monitors its perfance against those objectives,

and fosters a healthy safety culture.

2.2.3 Operating performance

Operating performance refers to the Iicen
activities in accordance with pertinent operational and safety requirements

defined in te NSCA, its associated regulations and licence condiions. Licensees

are expected to demonstrate that they comply with operational and safety

requirements by providing workers with appropriate procedures for the safe use of

nuclear substances and presdatileguipment, by ensuring that workers follow

procedures and by maintaining records that demonstrate compliance.

2.2.4 Radiation protection

Radiation protection programs are required for every licensee to ensure that
contamination levels and radiation doses raxkby workers are monitored,
controlled and maintained below regulatory dose limits, and kept ALARA, with
social and economic factors taken into account. Licensees can meet these
objectives by monitoring worker doses; posting radiation warning signmina
appropriately for radiological emergencies; managing oversight of operational
activities; andinstituting effective workplace practices that emphasize the use of
time, distance and shielding to minimize exposure to radjiasiod emphasizehe
use ofappropriate protective equipment.
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2.2.5

2.2.6

2.2.7

2.2.8

Environmental protection

The environmental protection SCA covers the measures licensees have in place to
manage and monitor any environmental emissions. The scale and complexity of
the environmental protection progranc@mmensurate with the environmental

risk associated with the licensed activity.

Security

The security SCA covers the physical security measures, practices and programs
that licensees are required to have in place to prevent the loss, ilegal use, ilegal
possession or ilegal removal of nuclear substances during their entire lifecycle,
including while they are in storage or during transport. The extent of the security
measures required depends upon the types of nuclear substances used and
activities perfomed by each licensee.

The safety and security of sealed sources is increased through effective control
and tracking. CNSC compliance inspections include requirements to verify sealed
source tracking information

To ensure proper regulatory oversight laf tequirements related to tfirest

phaseof theimplementation of REGDORQ.12.3, Security of Nuclear Substances:

Sealed Source€NSC staff conduct security inspections for those in possession
of Category 1 andXealed sourcedlon-compliance details for these inspections

are not included in this report due to their sensitive nature.

Enforcement actions

The CNSC may take a variety of enforcement actions to ensure that licensees
correct norcompliances in an effective and timetyanner. The type of

enforcement action taken is commensurate with the risk thearpliance

presents to the environment, the health and safety of workers and the public, and
to national security. This report provides detailed information on the following
types of enforcement actions taken by the CNSC: orders, administrative monetary
penalties (AMPS), decertification of certified exposure device operators and
decertification of radiation safety officers at Class Il nuclear facilittggpendix

B provides a list of all orders and AMPs issuechuclearsubstancend radiation
device licenseeby the CNSC 2017

No exposure device operators@ass llradiation safety officers were decertified
in 2017.

Reported events

Under the NSCA and its associated regulations, licensees are required to
immediately report to the CNSC events related to their licensed activities that are
of regulatory interest. Within 2days of becoming aware of the incident,

licensees are reged to submit avritten report to the CNSC on the event. The

! Information about the categorizatiors®aled sources and their relative risés be found on the
CNSC website.

-9- May 2019


http://nuclearsafety.gc.ca/eng/nuclear-substances/licensing-nuclear-substances-and-radiation-devices/sealed-source-tracking.cfm#a6

Regulatory Oversight Report on the Use of
Nuclear Substances in Canada: 2017

2.3

2.4

2.5

written report must include an analysis of the cause and circumstances of the
event, as well as any measures taken, or proposed to be taken, by the licensee to
prevent recurrence. Together, thial and final reports allow the CNSC to

verify whether the licensee has taken appropriate measures to mitigate the event
and implemented adequate corrective actions to prevent recurrence.

The CNSC uses thaternational Nuclear and Radiological Event SCHEES)
tool to categorize events in the sectors covered by this report. Additional
information on thdNES classificationcan be found on the CNS@ebsite

Data collection

Compliance ratings, necompliance data, and CNSC enforcement actions were
obtained fromth€ NSC6és compliance verification
2017.

Annual compliance reports submitted by licensees in calendar yeapg&dided
the data on doses incurred by all persons engaged in licensed activitiesie the f
sectors covered in this report.

Glossary

For definitions of terms used in this document, BE&DOG3.6, Glossary of

CNSC Terminologyhich includes terms and definitions used in hheclear

Safety and Control A@nd the regulations made under it, and in CNSC regulatory
documents and other publications.

Changestothe 2017 regulatory oversightreport
CNSC staff introduced the following additions to thie arepors

A Waste nuclear substantizenseeshave been includeds a fitth sector

o These are licensees authorized by the designated officer to manage,
handle, store ahprocess lowevel radioactive waste.

o Previously, these licensees weeported as part of teegulatory
Oversight Report for Waste Management, Storage and Processing in
Canada: 2015

A The relative risk of subsectors highlighted in the repag been included
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3 Regulatory program forthe use of nuclear substances

The possession, use, transfer, import, export, abandonment and storage of nuclear
substances must be licensed by@anadian Nuclear Safety Commissio@NSO

when the amount of nigar substance involved is greater than its exemption

guantity 6ee Schedule 1 of tiduclear Substances and Radiation Devices
Regulation}. Facilties where certain pes ofClass |l prescribed equipmeist to

be installed must also be licensed by the CNSC prior to their construction,
operation or decommissioning. A licenisealso required to service radiation

devices or Class Il prescribed equipment.

All licensees that operate Class Il nuclear facilties or that service Class Il
prescribed equipment must have a certified radiation safety offte®)and a
gualfied tempaary replacement. ThHRSOis responsible fomplemening the
radiation protection progranandensuring that licensed activities are conducted
safely and all regulatory requiremerage met.

All radiation devices and most Class Il prescribed equipmeniethss certain
types of transport packages, must be certified by the CNSC before they can be
used in Canada.

TheC N S C 6 s ianceo ang Verification programeasures licensee compliance
with CNSC regulatory requirementRegular inspections and desktop evaluations
verify that licensees comply with tiduclear Safety and Control AGNSCA)and

its associated regulations, as well as any conditioclsded in their licences.

To determine appropriate levels of regulatory monitoring and control, CNSC staff

establish compliance verification plans for each nuclear sector that are based on

rski nf or med regulatory ove Mdiicgthns tothe eac h s
compliance plans are made on an ongoing basis in response to events and changes

in licensees6 performance.

For the activities cove-infenedreguatorhi s r eport
program is applied in the following way:

A Eachlicensed activity is assigned a weighting fattercoefficient that
represents the activityds relative sign
A Factors considered in weighting include the form of the nuclear substances
(e.g., sealed source, unsealed souraadiation device), the location where
the material is being used (e.g., a work site or a controlled facilty), and the
compliance history of licensees conducting licensed activities.
A Generaly, licensees are inspected on a tméive-year cycle, basechaheir
risk ranking.

The riskinformed regulatory program provides:

A arisk ranking that recognizes the potential safety impact of the licensed
activity

A effective and informed allocation of regulatory oversight effort according to
the risk ranking by licesed activity and by licensee performance history

A effective, transparent, consistent and comprehensive regulatory oversight
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CNSCregulatory effort

The CNS-@formedrragslakory program applies resources and regulatory
oversight commensurate with the risk associated with the regulated activity.
Regulatory effort related to licensing, certification and compliance verification is
derived from thisprogram. A total o©44 inspections were completed in 201
compared to 1,452 inspections in 20I®e decrease ithe number ofinspections

is related toseverafactors including:

A transition to radiation protection program reviewsough an increase iType
| inspections, which provide a broader assessment of icensee program
performancealthough withsubstantially higher effort per inspection hig is
consistent with the radiation protection program oversight straegented
to the Commissionn 2016

A increasedocus on ful inspection coverage of licensee locationerderto
verify licensee compliancat remote locationswith increased travel time
associated with each inspection

A completion of security inspection campaign fibre first phase of
implementation of REGDOQ.12.3 forhigh-risk sealed sources

A increased mobility of inspectors in 2017, legdio the development of a
staffing strategyto hire and train new inspectors in order to managetieng
impacts on the compliance program

The CNSCakesa riskinformed approach to compliance verification, whereby
the planning and execution of complianaetivities are commensurate with the
risk of the licensed activityHigh-risk licenseesontinue to berioritized for
inspections and all highrisk inspections were completed per the inspection. plan

Inclusion of an additional sector, the waste nuctdistance licensees, had a
minimal impact on théotal number of inspectionsasonly four inspections were
conducted in this sector in 2017.

Type linspections of Class Il licensees are conducted as peskiidormed
regulatory program

As shown intable1, CNSC staff direct effort for regulating the use of nuclear
substanceand prescribed equipmeint 2017 amounted to close 8,059 person
days or the annual equivalent of approximateéd full-time staft
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Table 1. CNSC staff direct effort for regulating the use of nuclear substances
in 2017, all sectors combined

Activity Persondays

Licensing 4,602

Certification 1629

Compliance verification 7,280
Licensing

To obtain a licence, an applicant must submit an application to the CNSC. The
CNSC wil issue alicence only when the applicant:

A is deemed qualified to carry on the activity that the licemiieauthorize

A has demonstrated thdteywil protect the health and safety of persons and
the environment

A has demonstrated thiteywil maintain national security

A has confirmed thatheywil adhere to international obligations to which
Canada has aged

CNSC staff perform a riskformed technical assessment of applications
submitted to the CNSC.

The CNSC has produced a series of licence application guides to ensure that its
expectations for applicants aobmwithl ear, anr
the regulator. These guides are reviewad fiveyear cycle as part of the

regulatory framework reviewo ensurdhatthey continue to reflect modern

regulatory expectations and provide useful guidance to the regulated community.

This practicejn turn, faciitates CNSC licensing reviews and minimizes

regulatory burden. Application forms and guides nuclear substances and

radiation_devicesas well as foClass Il facilties and prescribed equipmesatn be

found on the CNSC website.

When applying for licenceenewals, existing licensees are subject to the same
scrutiny as new applicants. The CNSC decision to renew a licence is based on the
application information submittedsuch as ensurinthatthere are no outstanding

cost recovery fees and the financial igudee is upo date,and there i

satisfactory compliance history. This includes a review of compliance information
such as inspection results, reported incidents and events, and annual compliance
reports.A peer review by another CNSC staff memberosdticted following the

inttial review of all icence applications.

If the application satisfies the above requirements, the Commission, or a
designated officer authorized by the Commission, may issue a licence authorizing
the licensee to conduct the adids requested in the application. The licence
includes provisions that define and limit the scope of the authorized activities, as
well as specific conditions that must be fulflled by the licensee when conducting
those activities.
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3.3

The number of licencelsy sector is shown in table 2. The number of licences
issued for activities covered by this report continues to decrease. There are fewer
icensees ireach ofthe medical, industrial, and academic and research sectors.
The CNSCO6s pol i engces where apprapsatelisi odeadtiver of khis ¢
reducton, particularly in the medicalnd academic and research sectorthe

industrial sector, howevelhe decrease in the number of licences is dricea

greater extenby the economic conditions anddinessdecisions of the licensees,
including larger companies acquiring smaller ones and some licensees moving to
nortnuclear technologies.

Table 2: Number of licences by sector, 20137

Sector 2013 | 2014 | 2015| 2016 | 2017
Medical 552 | 536 | 494 | 470 | 457
Industrial 1,440| 1,398 | 1,349 1,308 | 1,287
Academic and research 232 | 229 | 207 | 208 | 195
Commercial 256 | 248 | 245 | 247 | 246
Waste nuclear substance 8 8 6 7 6
Total 248 | 2419 | 2301 | 2231 | 2191

Certification of prescribed equipment

An application for certification must be submitted to the CNSC before the
prescribed equipment can be used in Canada. CNSC staff who conduct the
technical evaluations of applications for certification are accredited as
professional engineers. Upon receiptafapplication, CNSC staff conduct a
thorough technical review of the information contained in the submission to
determine if:

A the radiation device, Class Il prescribed equipment or transport package meets
all CNSC regulatory requirements and is safe ® us

A adequate measures are in place in respéistage to protect the environment,
national security, and the health asafety of persons

A CNSC quality assurance program in the form of a peer review by another
CNSC staff member is in place for the review of applications for certification of
prescribed equipment.

If satisfied that the design meets the above requirements, the Commission, or
designated officer authorized by the Commission, may issue a certificate for the
prescribed equipmerttased on the recommendation of the CNSC staff members
who conducted the technical evaluations.

If the design does not comply with the above requiresnenif a certified model

is found to be unsafe, the designated officer will contact the applicant and all
affected parties, such as users in the case of a certified model, to inform them of
the decision to either not certify the new model or to deceatéyrrently certified
model. In these cases, the CNSC wil provide the applicant and affected parties an
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opportunity to be heard in accordance with the process specified in the
regulations.

Regulatory documentREGDOGL1.5.1, Application Guide: Certification of
Radiation Devices or Class Il Prescribed EquipmamdRD/GD-352, Design,
Testing and Performance of Exposure Devimatine CNSC expectations for the
certification of radiation devices and Class Il prescribed equipment, while
RD/GD- 364, Joint Canada United States Guide for Approval of Type B(U) and
Fissile Material Transportation Packagésurrently under review)utlines

CNSC expectations for the certificatia transport packages.

Certification of exposure device operators

Licensees are required under theclear Substances and Radiation Devices
Regulationgo permit only CNS&ertified personnel and supervised trainees to
use exposure devices containing nuclear substances.intB@ICNSC certified

87 new exposure device operators (EDOs) and renewed the certifications of

302 others. EDOs must renew their certification evewg fyears to ensure they
maintain the knowledge and skills required to operate an exposure device safely.

The CNSC EDQeertification program is designed to ensure the continued
competency of the operator, and maintain the safety and security of persons and
devices when working with exposure devices. Certified individuals must
demonstrate the ability to:

A handle, transport, store and operate exposure devices and any accessories to
the devices safely and securely

A properly utiize radiation detection and monitoring equipment

A understand the obligation to comply with all relevant regulatory requirements

Figure 2: CNSC inspectorobservesa  Regulatory document

certified exposure device operator pre paringk REGDOG2.2.3, Personnel

for industrial radiography on a pipeline  Certification: Exposure Device
Operatorsand CSA Group
documentCSA PCRQ9
Certified Exposure Device
Operator Personnel
Certification Guidg(lunder
d reviewyoutline the CNSCO
requirements and guidance for
certification as an EDO and for
renewal of an EDO certification.
In 2017, CNSC staff updated the
EDO certification application

- ‘ forms and the CNS@/eb page

on EDO certification.The EDO appllcatlon forms were redesigned in order to
standardize the information submitted in EDO applications to etisatrthe
CNSC receives all of the information necessamyrtess the applicationg.he
new forms have reduced theed for CNSC staff to request applicants to provide
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3.6

additional information to support their EDO applicatiomsd havereducedhe
time needed to process EDO certification applications

The CNSC ray take regulatory action if an EDO is found to be operating
contrary to safety protocols and conditions, or if an EDO is causing undue risk to
the public or the environment. No EDOs were decertified 17.20

Certification of Class Il radiation safety officers

All licensees that operate Class Il nuclear facilties or that service IClass
prescribed equipment must have a certified radiation safety officer (RSO) and a
gualfied temporary replacement. The RSO ensures that licensed activities are
conducted sa&fly and all regulatory expectations are met.

There are two components to the RSO certification process:

A an assessment caphbiiythperforcnahe dutied afthe 6 s
position, based on the submitted application

A an assessment kuileddelofthe icansed adiviies,ebased
on an examination

RSO candidates must possess certain qualifications before they can be considered
for certification. For most Class Il licensed activities, candidates must have at

|l east a bac lkemwiheeringd & scidneeggfore &recogmized univefsity.
Alternative education qualifications may be reviewed on a-bgsmse basis.

If the candidate is able to clearly demonstrate their knowledge as it relates to the
RSO position within their organizatiprthe Commission or a designated officer
authorized by the Commission may certify the candidate in the position of RSO.

The process for certification of Class 1l RSOs, along with guidance for applicants,
is outlined NREGDOC2.2.3,Personnel Certification: RadiatioBafetyOfficers

In 2017, the CNSC certified 2applicants as Class [l RSOs. No Class Il RSOs
were decertified in 201 The CNSC has certified4@ Class 1l RSOs since 2010.

RSO appointment for nuclear substances and radiation
deviceslicences

There are approximatelf,660 RSOs appointed for nuclear substances and
radiation device licences. The designation of an RSO for nuclear substances and
radiation devices licences is the responsibility of the applicant authority, the
person accountable for the management and control of the licensed activity. The
RSO is the person the CNSC wdbntact about radiation safety and compliance
matters. The appointment of these RSOs does not involve a certification process.

The CNSC requirethatt he RSO6s qualifications be i
application and wil determine if the RSO has suféiot knowledge and expertise
with regard to the applicantds proposed

2 Exceptionsmay be made for cein lowerrisk activities such as the operatiomafbile
industrial accelerators and oilwell logging accelerators.

-16 - May 2019

nc

a


http://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-2-3/index.cfm

Regulatory Oversight Report on the Use of
Nuclear Substances in Canada: 2017

3.7
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hired by the applicant to carry out this role, provided that the consultant is clearly
designated by the applicant authority to do so. Such infamathust be
communicated to the CNSC as part of the licence application pr&redRSOs

may be utiized where a licensee has multiple locations of licensed activity.

Unless otherwise noted by the applicant authority, the RSO will be considered to
havethe authority to act for the applicant and wil have signing authority for all
matters encompassed by the CNSC licence.

For newapplicantsof licences forigh-risk activities (for example,industrial

radiography, well logging) CNSC staff perform additieth verifications as part of

the licensing proces3hey meet with thelesignatedRSO and thepplicant

authority during aprd i censing Vvisit to vieerify the RS
| i ¢ e mpomsedasliation protection program and confitimat the applicant

understandsheir obligations as a licenseENSC staffplan visits and prepare the
interview following review of the applica
protection program. During the visit, CNSC staff endhedthe licensee

understandshe radhtion protectionprogram that has been committed to and

review the location of the proposed licensed activitiksthe same time, CNSC

staffensurethat candidates have strong radiation safety knowledge as well as

advanced training in operational and egascy procedures. If it is deemed that

the appointed RSO does not have adequate knowledge, the licensing decision will

be withheld pending the appointment of a suitable RSO. II72@NSC staff

performednine pre-licensing visits for prospective nuclear substance and

radiation device licenseeb two cases, CNSC staff found deficiencies in either

the RSUs knowledge of the radiation protection program or the radiation

program itseff. In these cases, the lcemwas not issued until the concerns were

addressed to the satisfaction of CNSC staff.

RSO appointment for waste nuclear substancelicences

Each waste nucleaubstance licensee designates an individual who is responsible
for implement i dagon prdtestion pragranm fradatdrs r a
protection program authoritylThe responsibilities of the position are the same,
regardless of whether the job titlefimdiation safety offic&ror something else

Licensing and certification decisions

CNSCdesignated officers made a total 72, licensing and certification
decisions related to activities covered in this report iv20he majority of these
were licensing decisions, as showrtatle 3.

There was aincrease in the number of certification activities in20we to the
expiry andrecertificationof a higherthanaverage number of device certificates
a trend that began in 2016 2018, the number of device certifications is
expected to drop back to levels seen prior to 2015.

After pealing at455in 2016, he number of decisioneelated to the certification
of exposure device operatafSDOs)returned tavhat is expected to be normal
levels of approximately 400 per yedhe increased number BDO certification
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renewals in 2016 was attributed to the CNNSE€ g ringleimesition ofa new
expectation that came into effectin 2015 for EDOs to renew theificagion
every fiveyearsasper CSA Group documenCSA PCRQ9, Certified Exposure
Device Operator Personn€lertification Guideln 2018, the number DO
certificationsis expected to be similar to the 2017 leyets the EDO certification
and certification renewalrograns as per CSA PCB9 havematuredandstarted
to stabilize

Table 3: Licensing and cettification decisions in 207, all sectors combined

Type of decision Number of decisions

Licensing (issuance of new licences, licence
renewals, licence amendments, licence revocation 1972
and licence transfers)

Certification ofprescribed equipment (radiation
devices, Class Il prescribed equipment and transp 182
packages)

Certification of EDOs (issuance of new certification

and renewal of certification) 389
Certification of Class Il RSOs 28
Total 2,571

Compliance verificationand enforcement

The CNSC verifies compliance by conducting site inspections and reviewing
licensee documentation and operational activities. Licensees are required to report
routine performance data through annual compliance reports and the occurrence
of specific types oévents. In addition, the CNSC conducts investigations of
unplanned events, public complaints or accidents involving nuclear substances.

The CNSC uses a graded approach to enforcement to encourage compliance and
deter future nortompliances. When a n@ompliance (or a continued non
compliance) has been identified, CNSC staff assess its risk and safety significance
to determine appropriate enforcement action. The chosen enforcement action is
commensurate with the risk that the faompliance presents toetlenvironment,

the health and safety of workers and members of the public, and to national
security. Enforcement actions vary with roompliance severity, and can include
orders and administrative monetary penali@MPs). Eachis a discrete and
indepenént response to a naompliance.

Escalated enforcement actions were také&times in 201 against licenseeia
the sectors covered in this repdrhe majority were in response to inspection
findings.

In 2077, CNSC staff conducte®44 inspections to véfy compliance with CNSC
regulatory requirements, includin@60 security inspections to verify compliance
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against the requirements BEGDOG2.12.3,Security of Nuclear Substances:
Sealed Sourcefor Category 1 and 2 sealed sources.

Stakeholder engagement

Clarity of requirements is one of the
engagement and outreach are two tools the CN$€ tasmeet this priority.

Outreach and engagement lead to an increased awareness and better
understanding of the regulatory process and requiremehish in turn, lead to
increased workplace safety. CNSC stalfe every opportunityto perform
outreachjncluding while on inspectionFurthermore, to improve theu bl i ¢ 6 s
level of understandingf proposed or licensed nuclear facilties and activities,

some Class Il licensees are required to develop and implement a public

information program that includes disclosure protocol.

CNSC waitreach sessions held throughout Canada ii7 g§@telicensees and

others the opportunity to interact with the regulator outside the scope of an
inspection or licensing activitied.his past year, digital technologies such as
WebExwere used to host virtual outreach sessions and working group meetings.
Some of the key sessions are described below. In addition to outreach sessions,
CNSC staff delivered presentations at various conferetocdsre information on
developing regaltory topics.

Figure 3: CNSC information booth
at the Family Medicine Forumin
Montréal, QC

eeeee

3.10.1 Outreach to licensees

Outreach sessions

Since 2009, the CNSC has offered an outreach program for licensees that use
nuclear substances and prescribed equipment. The presentations made by CNSC
staff and discussions associated with outreach are meant to inform licensees and
other persons regulatdsy the CNSGiboutrecent and upcoming regulatory

CN S

changes, and provide education regarding

and compliance requirements. In 2017, outreach sessions were Wdithipeg,
Manitoba and Vancouver, British Columbia
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Newsletters

In 2009, the CNSC introduced the DN8&wsletteras an outreach vehicle for

disseminating regulatory and safety information to licensees that use nuclear

substances and prescribed equipment in Canada. The newsletter articles address

various reguatoy compliance issues and support t
keep both licensees and the public informed. Regular editions of the newsletter

provide valuable information to licensees in all sectors; special editions focus on

either a specific subsectar an area of regulatory interest.

All newslettersare posted on theNSC websiteand are sent to recipients on the
CNSCsubscription list.

In 2017, two editions of the DNSkewsletterwere published: a spring edition in
June and a fall editioln December. Topics includethformation for licensee®n
how and when to report an event to the CIN&g&rating experience and $&ms
learnedfrom the nuclear medicine and portable gauge industiréermation
about implementation of REGDQOEZ12.3, Security of Nuclear Substances:
Sealed Sourcefor users of Category 3, 4 and 5 sealed souiggmmary of
regulatory actionsasummary of events reportéd thelnternational Atomic
EnergyAgency(IAEA) by other countriesanda summary of events reported to
the CNSC.

Safety posters

In 2017, CNSC staff published updated safety postertaboratory
classifications, spill procedwseresponding to accidents involving portable
gauges, and the proper use and care of personal dosimeters.

3.10.2 Outreach to the medical sector
Canadian Radiation Protection Association working group

A working group was established betweenthe CNSC an@dinadian Radiation
Protection Association (CRPA) in 2014. In 2017, this working group continued its
efforts to promote strong radiation safety cultures within licensed activities.
Topics of discussion at meetings this past year included proposals foelicen
consolidation of nuclear substance and radiation device licences, the evaluation
the CNSC is condiiing on success factors for a radiation protectimgnam and
upcoming changes tegulatory documents

Canadian Radiation Protection Association meeting

For almost three decades, CNSC staff have delivered regtiatarsed
presentations and participated in regulat
conferences. At the 2@lannual meetingCNSC staff delivered presentatioos

identifying success factoos the RSO, the benefitsf internal inspections to the

radiation protection pogram, upcoming licensing process reforms and care of

decedents. Furthermore, CNSC staff participated in a t@dirsession to answer

guestions from conference attendees.
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Canadian Organization of Medical Physicists

The Canadian Organization of Medical Physicists (COMP) represents medical
physicists working in radiotherapy facilties in the medical setany certified
radiation safety officers at Class Il nuclear facilite®® members of COMP.

CNSC staff attended the 2017 COMP Annual Scientific Meeting in Ottawa,
Ontario. CNSC staff participated in a panel discussion on the importance of the
RSO and factors influencing successhatrole.

CNSC-Class II/ICRPA/ICOMP working group

The CNSCClass II/CRPA/COMP (C3) working group was established in late
2015 with the mission of providing a forum for communication and information
sharing among stakeholders in the regulated Class Il community. The group met
twice in 2017. Topics disssed includé methods for communicating with

applicant authoritiesthe workload of RSOs, the importance of internal audits, and
ways to communicate with memberstioé CRPA and COMP.

Other outreach activities

CNSC staff met with the Cancer Care OntdRiSO Community of Practice®
discuss the proposed changes to the licence application guide for Class Il licences.

CNSC staff delivered a presentation to the nuclear medicine commuriitye at
Ottawa Hospitalaboutthe C N S Cndardate and activitiesnd specifically about
the Directorate of Nuclear Substand®sgulation CNSC staff described hothe
CNSC conducts inspections of nuclear medicine licensees and provided case
studies of challenges associated with nuclear medicine.

Onthreeoccasions, CNGS staff hosted webinaf®r medical licenseethat
focused on théull implementation oREGDOG2.12.3, Security of Nuclear
Substances: Sealed Sources

The CNSC hosted an information booth at the Family Medicine Forlthin

Montréa) Quebec CNSC staff povided interested attendees wlitbth

i nf ormation on the CNSC6s role Jamd regul at
resources on ionizing radiation and radiation doses

CNSC staff held a webindhat, while not specific to the medical field, inforthe
funeral industry professionals regarditge proper care of decedents who
received radiation therapies or nuclear medicine treatments prior to their death.

3.10.3 Outreach to the industrial sector

Industrial radiography working group

In 2009, a CNSC/industrial radiography working group was established to foster
improved communications between the CNSC and the industry. The working
group meets twice a year to discuss best practices and safety performance, and
provides a forum in whichtakeholders can stay informed of new developments
from both technical and regulatory perspectivgtsthe 2017 meetings the group
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discussedems of interest to the industrial radiography communitygluding
ways to communicate with and educate industaaliography clients

Industrial radiography annual meeting

The CNSC holds two separate annual meetings with the radiography industry. In
2017, the meetings were held in Nisku, Alberta, and Ottawa, Ontario. CNSC staff
use these meetings to address reaadtupcoming regulatory developments and
discuss other areas of regulatory focus. During th@ Bdetings,the CNSC gave
presentatins onits expectations for radiation protectionograms, the process for
the certification of exposure device operat@®Os)and an overview of

compliance for the previous year. Representatives of inddstiyered

presentations to their peers i experience of conducting internal auditsdon

the EDO practicalexamination

Certified Exposure Device Operator Scheme Committee

In 2016, the CSA Group formedsaheme committeeonsisting of CNSC staff,
Natural Resources Canada staff and representatives from the industrial
radiography communityto discuss potential updates to CSA Group document
CSA PCRO09, Certified Exposure Device Operator Personnel Certification Guide
This committee mein 2016todiscussc 0o mmi t t e e expgenod with s 6
CSAPCR09 andto provide suggestions for improvemeritsthe document.

CNSC staff are currently using the suggestions from this meeting as a basis to
updateCSA PCR09.CNSC staff plan to issuanupdate taCSAPCRQ09 to the

CSA Scheme&ommittee for review in 2018.

In 2017, the CSA Group hosted a working group meeatmgposedf Scheme
Committee members and subject matter experts to review and update the bank of
guestions and answers for the EDO written examination.

International commitments

CNSC staff continue to collaborate with international counterparts to support
IAEA activities by participating in working groups and technical meetings
contributing to the technical guidance documents and advisory mjsainds
delivering trainig programs in other member stat€sISC staff participated in
developing a peer review strategy for Africa, providing training in Lithuania, and
supporting the development of a number of IAEA safety standards and guides.

Infall 2017,in partnership withHe IAEA,the CNSC hostd athreeweek

training course for Caribbean countries on establishing and strengthening
sustainable regulatory infrastructures for the control of radiation sources.
Representatives from nine Caribbean countries participated imadassnd field
training delivered by CNSC stafParticipants received training on topics that
ranged from theCode of Conduct on the Safety éelcurityof Radioactive
Sourcedo the fine details of inspection and investigation of nuclear medicine
sourcesandequipment nucleargauges, industrial radiography and safe transport.
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The Joint Convention on the Safety of Spent Fuel Management and on the Safety
of Radioactive Waste Manageméidint Convention)was the first legal

instrument to directly address these issues on a global scale and was opened for
signature orbeptembef9, 1997. Canada was one of the first countries (known as
Contracting Parties) to ratify the Joint Convention, which came into tmrce

Junel8, 2001.

The Joint Convention applies to spent fuel and radioactive waste resulting from
civiian nuclear reactors and applications. The Joint Convention also applies to
planned and controlled releases into the environment of liquid or gaseous
radioactive materials from regulated nuclear facilties.

The obligations of the Contracting Parties with respect to the safety of spent fuel
and radioactive waste management are based to a large extent on the principles
contained in the IAEA Safety Fundantals documentThe Principles of

Radioactive Waste Managememniblished in 1995. They include, in particular,

the obligation to establish and maintain a legislative and regulatory framework to
govern the safety of spent fuel and radioactive waste mamaeand the

obligation to ensure that individuals, society and the environment are adequately
protected against radiological and other hazards, by appropriate siting, design and
construction of facilties and by making provisions for ensuring the safsty

facilties both during their operation and after their closure. The Joint Convention
imposes obligations on Contracting Parties in relation to the transboundary
movement of spent fuel and radioactive waste based on the concepts contained in
the IAEA Code of Practice on the International Transboundary Movement of
Radioactive Wast&Also, Contracting Parties have the obligation to take
appropriate steps to ensure that disused sealed sources are managed safely.

The CNSC coordinates and submits tiagional reportson behalf of Canada.

These reports represent a collective work and involve the cooperation of various
federal departments, as well as input from licensees and industry orgasization
Canadabd6és national reports t@maquestopsubl i shed
received from other Contracting Parties. Bhnadiamational reportxan be

found ontheC NS C0O s .Wea In = sitthedhagional reportvas submitted in

October 2017 andiaspresented at the Sixth Review Meetingviay 2018.

CNSC staff will present the outcome of the Joint Convention eéd@ibmmission

in fall 2018.
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4  Regulatory developments

This section provides details of the regulatory developmeh2917 relating to
regulatory programs for licensees covered in this report.

4.1 Licenceapplicationguide

In May 2017, REGDOE1.6.1, LicenceApplication Guide: Nuclear Substances
and Radiation Device¥ersion2 was publishedThe document provides
appicants with guidance on compigg and submitting an application for a
nuclear substance and radiatidaviceslicence. This revision includeshanges to
areas of the document that CNSC staff apglicants identified as needing
clarification. The changes include:

A theaddition of graphic warnings for information that should not be submitted
by email (dose information, security information, so@iglrance numbers)

A anupdateto the financial guarantee information

A improvements to the forms associated with the licence application iguide
orderto reduce repetition of information required by the applicant and to
automatically add the licence numberall pages of the forms

4.2 Certification of prescribed equipment

REGDOG2.5.7,Design, Testing and Performance of Exposure Deywas

published in August 2017. The document provides guidance on the design, testing
and performance of exposure devices meortoapply for certification of the

device.

The regulatory document supersedes RD&BR, Design, Testing and
Performance of Exposure Devic&ée changes to the document were
administrative in nature.

4.3 Exposuredeviceoperators

In 2017, there weriwvo significant regulatorydevelpmentsaffectingexposure
device operators5D0O9. Theyare described briefly below.

REGDOG2.2.3,Personnel Certification: Exposure Device Operatavas

published in March 2017. The document providaeferenceéo CSA PCP09,

which documents thE NSC6s requirements and guidance
EDO. This regulatory document supersede228, Certification of Exposure

Device Operators.

With the first full cycle of renewals of exposure device operators completed in
2016, the Canadian Nuclear Safety CommissioBNSO clarified its position

with all industrial radiography licensees that workers are only considered
qualified if they have avalid EDO certification card, that is, an EDO certification
card issued on or after Felary 1, 2013 that has not expired. As a result, any
EDO whose certification card either does not have an expiry date or has expired
will not be qualified to work as a certified EDO as of January 1,,204d may be
subject to enforcement actions.
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4.5

Radiation safety officers

In 2017, CNSC staff started reviewing the oversight process of R&80Qare
appointed (i.e., thoseho do not need to sit and pass an examinatiorgrderto
identify factors that may lead to greater success in that position.pfbasss wil

be undertaken using internationally accepted methods and wil be designed with
the assistance of expeftem within and outside the CNSQ@ is anticipated that
results from theeviewwill be included in aregulatory documenrthat will

provide those performing the role of RSO wijneater guidancen the CNS® s
expectations for individuals occupying the position of RSO.

Regulatory focusin 2018

The CNSCO s 8tontnuesto heron eXféctlve regulatory oversight and
continuous improvenme. Activities that will be undertaken in 2018 include:

A verifying theimplementation of the requirements in REGDQ2.3
Security of Nuclear Substances: Sealed Souvdgishcameinto force on
May 31, 2018 for Category 3, 4 and 5 sealed sou(BeEsGD0OCG2.12.3, has
been in force for Category 1 and 2 sealed sources since 2015)
0 proactively engagingwith licenseeghat wil be affectedo prepare
them for any changes to requirements that will take effect on that date
A continung the strategy for enhancing the oversight of radiation safety officers
and radiation protection programs for nuclear substance and radiation device
licensees that was presented to the Commissigdcinber2017
A roling out anmformation program targeg portable guge users, including
an updated user booklet and a safety vitted have been developed to
address the trends of decreasing compdéaand the relatively high number of
events, relative to other subsectors
A continuing to monitor the regulatory framework and regulatory practices to
ensure that they remain appropriate, agie and sufficient to effectegljate
new technologies, new plgations of existing technologies and new types of
prescribed equipment
A developingthe first revision of CSA Group docume@SA PCRO09, Certified
Exposure Device Operator Personnel Certification Guide
0 The revised document wil be distributed the industrystakeholders
for review and comments prior to its implementation
A finalizing the following regulatory documentsyhich were posted for public
comment in 2017 and are expectede published in 2018:
o REGDOG1.4.1,Licence Application Guide: Class Il Nuclear
Facilties and Prescribed Equipment
0 REGDOGL1.5.1,LicenceApplication Guide: Certificatio of
Radiation Devices or Class Il Prescribed Equipment
o REGDOG2.1.2,Safety Culture
o REGDOG2.5.5,Design of Radiography Installations
0 REGDOG?2.7.3,Radiation Protection Guidelines for Safe Handling of
Decedents

-25- May 2019


http://www.nuclearsafety.gc.ca/eng/the-commission/meetings/documents_browse/index.cfm?mid=220&yr=2017
http://shop.csa.ca/content/ebiz/shopcsa/resources/documents/handbooks-and-guides/CEDO_Certification_Guide_PCP-09_March_2015.pdf
http://shop.csa.ca/content/ebiz/shopcsa/resources/documents/handbooks-and-guides/CEDO_Certification_Guide_PCP-09_March_2015.pdf

Regulatory Oversight Report on the Use of
Nuclear Substances in Canada: 2017

5 Safety performancei all sectors combined

This section provides an overview of the overall performance of the industry
sectors covered in this report.

5.1 Overall safety assessment

Canadian Nuclear Safety CommissicBNSQO staff conducte®44 inspections
across all sectors in 2D1o verify compliancewith CNSC regulatory
requirements, includindl60 security inspections to verifgnhancedecurity
requirementsapplicable to Category 1 and 2 sealed sourksectors continued
to demonstrate adequate performance within all safety and control arees.(SC
The majority of inspected licensees inl2@vere found to be compliant in thise
SCAs covered in this report:

A In management syste®i7% of the licenseesnspectedensured that adequate
processes and programs were in place to achieve their safety objectives.

A In operating performanc&5% of the icenseesnspectedmade adequate
provisions for the health, safegecurity, and protection of the environment.

A Inradiation protection85% of the licensees inspected had measures and
programs in place to ensure that expodaneorkers and the public to
ionizing radiation was monitored, controled and remained ALARA (as low as
reasonably achievable).

A In security,90% of the icenseesnspecteddemonstrated that they have
adequate provisions in place to previet loss, sabotage, ilegal use, ilegal
possesion or illegal removal of sealed sources and prescribed equipment in
their care and control

A In environmental protection, 190of waste nuclear substance licensees
continue to manage and monitor environmental rele@sedting from
licencedactivities. Releases were kept well below regulatory limits and there
were no unplanned releases to the environment as a result of licensed
activities (section10).

REGDOG?2.12.3, Security of Nuclear Substances: Sealed Sovackled new
requirements for security of sealed sx@s. Phase | of the implementation plan

for theregulatory documentocused on Category 1 and 2 sealed sources, and
came into force for those licensees in May 2015. Since then, security inspections
of licensees in possession of higgk sealed sources V& verified compliance

with the requirements in REGDOZ12.3. In 201773% of inspected licensees
(117 of 160inspections) were found to be compliant with the requiremets
REGDOG2.12.3 This is aslight decrease compared to the level of compliance in
2016. The majority of norcompliances for security requirements were related
deficiencies in the site security plamneffective physical barriers for storage
locations and inadequate measures of access cdntehsees have put in place
measures toorrect all norcompliances identified during these inspections.

date, all licensees with Category 1 and 2 sealed sources have been inspected,
although not all work locations have been inspected.
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5.2

Doses for53351 workers were reported to the CNSClie five sectorscovered
in this report Of those workersl9,185 were designated as nuclear energy
workers (NEWs)while 34,166 were not.

Therewas one instancef overexposurdan 2017. A nuclear medicine technologist
received a dose to the skin of thentidhat was above regulatory limits.
Additional information is provided in the sections on the medical sector
(section6.3.]).

For 207, CNSC staff assessed 86 events reported by the licensees covered in
this report. Reported events have been ranked usinbptémational Nuclear and
Radiological Event Scale (INBESOf thesel44 were ranked as level O (no safety
significance), 1 wasranked afevel 1 (anomaly) and wasranked agevel 2
(incident).

For all of the events reported, licensees implemented appropriate response
measures to mitigate the impacts of évents and to limit radiation exposure to
workers and the public. CNSC staff reviewed the measures put in place by
licensees and found them to be satisfactory.

In 2017, 12inspectionsof a total of10 licensees received a rating of unacceptable
in at leasbne SCA Sevenof the licensees were portable gauge licensees,
considered anediumrisk activity. Onelicenseewasin theindustrial radiography
sector considered highrisk activity, one wadnvolved withfixed gaugs (a
mediumrisk activity) and onedid servicing (amediumrisk activity). The CNSC
took escalated enforcement actipissuing an order, an administrative monetary
penalty (AMP) or bothin all but one caseAdditional details about enforcement
actions can be found isection5.6. All orders are closed. All but one AMP have
been paid.

Licensees with compliance ratings below expectations

The CNSC takes a | i c atoaceoenbvhendetenmpning a nc e
the inspection schedule. When a licensee repeatedly performs below expectations,
the CNSC may increase the regulatory oversight of the licensee. This could

include additional reactive inspections to monitor ongoing compliamce o

increased inspection frequendihe CNSC reviewed the past performance of
icensees that had poor ratings in atleast one SCA in 20%;021hese licensees

(11 out of 53) were rated below expectations or unacceptable in the same SCA in
their previous rispection. All werenediumrisk licenseesln all cases, CNSC
inspectors tracked the items of roompliance until they were addressed by the
licensee in a manner that was satisfactory to CNSC staff. The poor performance
of theselicensees was considerech@n determining the inspection pléor the

fiscal year 2018/19.

Management system

The management system SCA covers the framework that establishes the processes
and programs required to ensure that an organization achieves its safety
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objectives, continualy monitors its performance against those objestaed
fosters a healthy safety culture.

All sectors demonstrated satisfactory performance within the management system
SCA, with 97% of inspected licenseg840 of 865 inspections)found to be in
compliance with regulatory requirements (§igere 4). This is consistent with

previous yearsA breakdown of the inspectioratings by sector for 20lis shown

in figure 5.

Two inspectiols resulted in unacceptable ratnfpr the management systeéaCA

for one liensee from the commercial sector and one licensee from the industrial
sector A CNSC inspector issued anderto thelicensee from the industrial

sector.

The majority of norcompliances in this SCA wetke result oficenseedailing

to submit arannual compliance repais requiredfaiing to keep required

records at all work locations, including any temporary work locatiansl
conducting activitiesfor which they were not licelesl (generally, theseems

were administrative in natureuch asising nuclear substances not listed on their
licences or possessing radiation device models that did not appear on their
licences).CNSC staff tracked altems of norcompliance unti thdcensee
addressed them in a manner that was satisfactory to t&&CN

Figure 4. Inspection ratings for management system, 20187
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Figure 5: Sectorto-sector comparison @ inspection ratings meeting or
exceeding expectations for management system, 2013
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Operating performance

Operating performance refers to the
activities in accordance with pertinent operational and safety requirements
defined in theNuclear Safety and Control AGNSCA), its associated regulations
and licence conditions. Licensees are expected to demonstrate that they comply
with operational and safety requirements by providing workers with appropriate
procedures for the safe use atlear substances and prescribed equipment, by
ensuring that workers follow procedures, and by maintaining records that
demonstrate compliance.

All sectors continued to demonstrate adequate performance within the operating
performance SCA in 201 with 85% of inspected licensee347 out of

883 inspections) found to be in compliance with regulatory requiremé&hts.
continues a graduabwnwardtrend in performance for this SCApecific

projects are in place to address the decreasing performance in the medical and
industrial sectorsare described isections4.4 and7.3.3 respectively. These
projects the RSO and Radiation Protection Program Evaluation project, and
inttiatives targeting portable gauge usexs) to improve the performance across
al SCAs.

Inspection ratings for all sectors combined are showigune 6, and a secteto-
sector comparison appeardigure 7. Performance of both the medical and
industrial sectors drged again in 2017 reducingoverall performance in this
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SCA. The academic and research sestmwed improved performance again in
2017. Its performance in this SCA has rebounded above where it was in 2013
when it started to decline.

Eight inspections resulted in a rating of unacceptable for the operating
performarce SCA in 2017. In all cases, inspectors issued orders to the licensees to
stop the unsafe work practices and ensure corrective actions were taken

immediately.

The most common necompliances in this SCicluded failure to comply with

regulatory requireeant s

related to workersb

procedures and use equipment provided by the licensee, failureoto fioé
procedures in the documents appended to the licence, failure to keep training
records for employees, and failure taodoct leak tegtg of sealed sources at the
required frequencyCNSC staff tracked all tems of n@ompliance until the

icensee addressed them in a manner that was satisfactory to the CNSC.

Figure 6: Inspection ratings for operating performance,2013 17
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Figure 7: Se ctorto-sector comparisorof inspection ratings meeting or
exceeding expectations for operating performance2013 17
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Radiation protection

Radiation protection programs are required for every licensee to ensure that
contamination levels and radiation doses received by workers are monitored,
controled and maintained below regulatory dose limits, and kept at levels that are
ALARA, social and economic factors being taken into account. Licensees are
expected to monitor worker dosg®st radiation warning signglan

appropriately for radiological emergengiesanage oversight of operational

activities andinstitute
effective workplace
practices that emphasize
the use of time, distance
and shielding to minimize |
exposure to radiation, ange
emphasizethe useof
appropriate protective
equipment.

Figure 8: Checking for contamination during an
ins pe ction urce: CNSC

All sectors demonsited
adequate performance
within this SCA, with
85% of inspected
licensees {44 of 876 inspections) found to be compliant with regulatory
requirementsHowever, thisrepresents a lower level of compliance than has been
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observed since 2013. (Skgure 9). The drop in performance in this SCA is
driven by the medical and industrial secténsither details about measures being
taken to improve the performance of these sectors can be found in sé@ions
and7.3 respectively.

In 2017, threeinspections resulted in unacceptable ratings for radiation protection.
Of these inspectionsonealso had an unacceptable rating for the operating
performance SCAandandherone had an unacceptable rating for the
managemensystemSCA. In all three casethe CNSC inspectors issued an order
to immediately stop the unsafe work practices and to implement corrective
measures.

Inspection ratings for all sectors combined dm@ in a secteto-sector
comparison presentedfigure 10.

The most common reasons for nroompliance were faiing to implement

radiation programs that keep doses to workers and the publc ALARA, faiing to
post radiation warning signs as required, failing to limit access to storage areas to
authorized workers and failing to keep the dose rate outside storage areas below
the regultory limit. CNSC staff tracked all items of n@ompliance until the

icensee addressed them in a manner that was satisfactory to the CNSC.

Figure 9: Inspection ratings for radiation protection, 201317
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Figure 10: Sectorto-sector comparison of inspection ratings meeting or
exceeding expectations for radiation protection2013 17
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Security

Licensees are required to have in place physical security measures, practices and
programs to prevent the losiegal use, illegal possession or ilegal removal of
nuclear substances during their entire lifecycle, including while they are in storage
or during transport, as per the NSCA. The extent of the security measures
required depends upon the types of nuckdistances used and activities

performed by each licensee

Overall, all sectors showed satisfactory ratings for the security SCA ih 20%
of inspected licensee3q2 of 848 inspections) were compliant with regulatory
requirementsThis is lowe thanprevious years. The declir@an be attributed to
lower rates of complnce in the medical, industriaind commercial sectors.

Nine inspections received unacceptable ratings in the security SCA. Eight of these
inspections also received unacceptable raimgke operating performance SCA.

All licensees that received unacceptable grades for the security SCA were subject
to enforcement actions.

Licensees with highisk sealedsources are subject to the requirements described
in REGDOG2.12.3, Security of Nuclear Substances: Sealed SouAdfésr

May 31, 2018, the documerdppliesto licensees holding all categories of sealed
sourcesln 2017, CNSC inspectors conducted security inspections to verify
complience against the requiremeapplicable taCategory 1 and 2 sealed
sourcesy3% (117 of 160inspections)of the inspectiongesultedin fully
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satisfactory or satisfactory ratinggth regulatory requirementior highrisk
sealed sourcessenerally, the licensees have in place basic physical securit
measures. Nenompliances wertr requirements introduceiht REGDOG
2.12.3,including deficiency with the site security plan, insufficiephysical
barriers at storage locations and inadequate access control me@dlB€sstaff
continue to work with licensees impacted by REGDR2.3 to clarify the
regulatory expectations. These efforts include webiratgles in the DNSR
newsletter, ath direct communication with licensees.

CNSC staff reviewed 28 site security plans for licensees covered by this report.
In cases in whiclstaff determined the plans were not acceptable, they worked
with the licensees to address deficiencies. Site segqlaitg were not accepted
until they met the requirements of REGDQO2.3.

Licensees addressed and corredtteitie satisfaction of the CNSdll non
compliances identified during inspectiorfSigure 11 summarizes the performance
of all sectors combined for this SCA for 2014 to 20While figure 12 provides a
sectorto-sector comparison for those three years.

Figure 11: Inspection ratings for security,2014 17
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Figure 12: Sectorto-sector comparison of inspection ratingsne etingor
exceedinge xpectations for se curity, 201417
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Compliance with the mandatory tracking of higgk sealed sources was
satisfactory in 204 Of 133 inspected licensees3@ (98%) were found to be
compliant with this requirementhis is a highedevel of compliance than was
observed in 2016CNSC staff ensured thall instances of necompliance were
adequately addressed by the licens@é&gs. noncompliances for highisk sealed
sourcesvere administrative in natureot providing notifications whin the
required tine frame andchot keeping the recordgp to date Further information
on this topic is available in thdational Sealed Source Registry adeéaled
Source Tracking System Annual Report

Enforcement actions

In 2017, the CNSC took 2escalated enforcement actions against licensees in the
industrial and commercial sectdfgure 13). No enforcement actions were taken
against licensees in the medical, acadeanit researclor waste nuclear
substancesectorsCNSC staff issued orders directing licensees to take immediate
corrective masures inl8 instanceslnspectors issued Xtders 1was issuedy

a designated officeAll orders were issued to licensees in the industrial selctor.

each case, the licensee complied with the order. Once the CNSC was satisfied that
the licensee hadddressed the terms and conditiaishe orderit is considered
closed.All orders issued in 2017 are closed.

CNSC designated officers issued administrative monetary penalties (AMSs) in
instancesn 2017. Three of the AMPs were issued following ordonjunction

with orders.Three AMPs were issued to individualsvo working in the

industrial sector and one working in the commercial seatut)three to licenseges
all in the industrial sectofive of the six AMPs have been paid.
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The sections descniltj the sectors provide a description of the enforcement
actions issued in that sectorsmmary of orders and AMPs issued by the CNSC
in 2017 is provided inappendix B Further information omegulatory actions

taken by the CNSOncluding escalated enforcement actipisalso avaiable on

the CNSC website

Figure 13: Sectorto-sector comparison ofCNSC enforcement actions2013
2017
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3 2014 2015 Jule Jul7
Medical 0 0 2 1 0
Industrial 24 16 14 18 23
enfes Academic 0 5 1 0 0
and research
@@= Commercial 0 1 4 3 1
Waste nuclear substance 0 0 2 0
e===Allsectors 24 19 23 22 24
combined

Reported events

Licensees are required to have programs in place for the management of
unplanned events and accidents. The events that warrant mandatory reporting and
the content of theeports are set out in the NSCA, its regulations andcinece
conditions. CNSC staff review, assess and track all events reported by licensees.

Since 2014, reported events have been ranked thg{gnternational Nuclear

and Radiological Event Scale (INBSa tool for communicating the safety

significance of nuclear and radiological events to the public. Thismia&ks it

possible testablisha pr oper perspective of an event i
scale has been used to classify events at nuclear power plants since 1990 and has

been extended over the years to apply to all nuclear industry installations. By

2006, it had been adagt to all events associated with the transport, storage and

use of radioactive sources and nuclear substances. Note that the scale is not a tool

to compare safety performances among facilties or organizations, but to

effectively communicate the safetymfigance of events.
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In 2017, there wer@46 events related to nuclear substances reported to the CNSC
by licensees in the sectors coverecis report. Of these events44 were ranked

as INESlevel 0 (no safety significance) amhe waganked adeve 1 (anomaly)

based on the quantity of nuclear substances invohuadithe type of event

reported astolen portable gaugd@he remainingeventwasrankedlevel 2. In this
incident, a NEWreceived an extremity dose 3866 mSvto the skin of the hand
which is above the regulatory limit 800 mSv. This was reported to the

Commission inApril 2017

A breakdown of reported events by type is showfigire 14 and a complete list
of all reported events in 2017 is providedaippendix C

For all of the events reported, the licensees implemented adequate response
measures to mitigate the impacts of the events and to limit radiation exposure to
workers or any radiological impact on the environment. CNSQ reteiéwed

these measures, along with licensee corrective actions to prevent recurrence of the
events, and found them to be satisfactory.

As part of their final, detailed reports on events, licensees are required to identify
probable causes of events gndpose corrective actions to prevent recurrences.

In many cases, probable causes were related to workers not following procedures.
As a result, the majority of measures taken by licensees to prevent recurrence
related to retraining staff on procedures antphasizing the importance of
procedural adherence.
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Figure 14: Reported events from 208 to 2017, all sectors combined
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Number of reported events

2013 2014 2015 2016 2017
Malfunctlonlng or 51 50 53 44 50
damaged devices
Spills, contamination or 39 39 17 20 19
release

e Missing or found 17 17 20 13 18
nuclear substances

=®=Packaging and 26 30 47 44 33

transport

«@=Breach of security 17 9 5 5 11
Unplanned exposure - - 13 12 13

=== /\|| reported events 150 147 155 139 146

Note:fiunplanned exposuteepresents events that have led to-rartine exposures to workers
or members ofthe public. Events of this type were covered @indeach of securiprior to
2015.

Malfunctioning or damaged devices

There weré0events related to damaged or malfwrdtig devices. Of thes83
were reported as damaged desice

A Twentythreecases involved damage to portable gauges
0 This numberis nearly double that f®016 and includesl?7 incidentsin
which the portable gauges were hit or run over by vehicles opmequi
at construction sitedurther,a workerwasinjured in one of thes23
events
o Inresponse, CNSC staff have developed a video and user guide for
portable gauge operators tlanhphasizethe critical importance of not
leaving gauges unattended andwintaining awareness of the
surroundings at all times.
A Six eventsinvolved damage to fixed gauges.
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A Foureventsinvolved damage to exposure devices, often following a drop or
an impact.

None of the above resulted in damage to the source or sourceeleakag

Seventeemrvents in this category corresponded to malfunctiongagiation
devices:

A Eight incidents involved malfunctioning fixed gaugéssix cases, the
shutters failed to close properfin one case, the source rod could not be
retracted properjyand in the remaining case, the gauge had an elevated
external dose rate when left in thaffo position as a result of a manufacturing
defect(a small thin spot or small hole in the shytter

A Fourincidentsinvolved malfunctioning portable gaugéisteeof which had
shutters stuck in the open positioand he fourth case involved &@ose screw
cap

A Foureventsinvolved malfunctioning exposure devices, two of whicére
related tosealed sources that could not be retracted into the safe position, and
one n which the source became disconnected from the device.

0 One of these events was previously reportetié@ommission in
March2018 as an EIRevent inttial reportfor a potential effective dose
to acertified EDO over the annual limit for NEWsdditional follow-up
was conducted, including a bioassay of the affected worker, and it was
concluded that there was no overexposure asud ref the source
disconnect and retrieval hetbioassay results confirm that the dose
recorded by the e r t 1 f i dosimet&r Dvast sigpersonal dose.

All maffunctioning devices were taken out of service as required byuleéear
Substances and Radiation Devices Regulatowiseither repaired or sent for
disposal.

Oneevent corresponded to malfunctioning Class Il prescribed equipment:

A A door switch at a radiation trement bunkemalfunctioned, tte licenseés
proposedmitigation measures to allow continued use of the treatment areas
until the malfunctioning equipment was repaired.

Any radiation exposure to a person as a resudamaged or malfunctioning
deviceswas well below the annual public regulatory dose limit 1lohSv. All
events in this category are closed.

5.7.2 Spill or contamination

All licensees are required to document, record and investigate every skin
contamination event to ensutetwork practices are optimized and to minimize

the probabilty of repeat occurrences. None of the spil, contamination or release
events reported in 2017 posed a risk to the environment or resulted in members of
the public receiving a dose. There wageevents related to spills or minor
contamination

A Severnincidents involved spills of technetiu@®m one such incident
resulted inskin contamination of a workeselow regulatory limits.
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>~

There were six spills involving ioding31; one such spillresulted in
contamination of a worker who received a dose ¢ohind below regulatory
limits.

Two spills involved fluorinel8, neither spillresulted in contamination to a
person.

One incident involved a spill of gali®8 without contamination to a person.
Therewere twoincidens involving a spil of sulfur35 in one case, aon
NEW received a doseelow regulatory limitsto the skin of the hand and to
the whole body and inthe second case, a RBYVEW received a dose below
regulatory limits after handiing a vi#that broke during transport.

One licensee reported that a Category 5 sealed sbadfaied a leak test
there was no loose contamination in the storage area Wisesealed source
was kept.

>\

> >

>~

All events in this category are closed.

Missing, stolen or found nuclear substances

Licensees are required to have in place physical security measures, practices and
programs to prevent the loss, ilegal use, ilegal possession or ilegal removal of
nuclear substances during their entire lifecycle, including vihésy are in storage

or during transportTable 4 provides a summary of all events involving missing

or found nuclear substances.

In 2017 there werd1reported events involving lost or stolen nuclear substances.

A Teneventsthatinvolved lost nuclear substances consiste@afegoryd and5
sources considered to be of low and very low risk respectittedysealed
sources or radiation dees were recovered in three of these cases.

A One event involved a portable gaubatwas stolen from the back of a
vehicle overnight.The police were notified immediateihe device a
Category 4 sourcdias not been recovered.

There weresevereventsinvolving found sources in 2017.

A A licenseeemployeeleft a sealed source used for calibration unattended
within a protected are@ was found by another employeghere were no
overexposures as a result of the incident.

A A licensee discovered two uranium pelétat prelated their inventory
contaminationor exposue was determined to be unlkely based on the activity
of the pellets and the location where they were found.

A Therewerefive events in which nuclear substaneesre found in the public
domain in all cases, arrangements were made to return or dispose of the
devices properly

o Inthreecases, devicesontaining sealed sourcesere discovered at scrap
metal facilties onewasan unknown itentontaining Ra226 and two
werehistorical artifacts

o0 Inone casg portable gauge wdest at the docstep of a member of the
public.

-40 - May 2019



Regulatory Oversight Report on the Use of
Nuclear Substances in Canada: 2017

o Inanother casea fixed gauge fell through the bottom of a trailer and was
found by a construction worken the side of a highwa

Events involving lost, stolen or recovered radiation devices and sealed sources are
reported in theReport on Lost or Stolen Sealed SourcasRadiation Devices
which is updated regularly.

Table 4: Summary of events involving missing or found nuclear substances
and radiation devicesin2017

Date

Event summary

Sealed
source
category

INES
rating
level

Status

2951

Janb

A licensee reported finding
two uranium pellets in a
desk at their facilty. The
pellets were added the
licenseebs i

n/a

Found sourcs

2961

Jan. 18

A therapeutic source of
iodine-125 was reported
missing. The source was
not recovered.

Not
recovered

(very low
risk)

2998

Feb. 20

A cesium137 source used
for calibration was reporte
missing. The source was
not recovered.

Not
recovered

(very low
risk)

3034

Mar. 3

Two cesiurnl37 sources
were reported missing.
They were recovered two
weeks later.

Recovered

3033

Mar. 29

An item containing 200
MBg (megabecquerelsjf
radium226 was discovere
at a scrap metal facility.

Found source

3054

Apr. 26

A portable gauge in its
Type A package was left 3
the doorstep of a member
of thepublic. The CNSC
contracted a servicing
licensee to pick up the
gauge for disposal.

Found sourcs

3061

May 7

Two sealed sources used
for welklogging fell off a
truck during transport.
They were recovered the
same day.

Recovered

-41 -

May 2019



Regulatory Oversight Report on the Use of
Nuclear Substances in Canada: 2017

Sealed | INES
# Date | Event summary source | rating Status
category| level
A portable gauge fell off
the back of a truck during
3068 | May 16 | transport. It was recovereg 4 0 Recovered
threedays later by a
member of the public.
Five liquid scintillation Not
3088 | Jun. 20 counters were reported 5 0 recovered
missing. They have not (very low
been recovered. risk)
A historical artifact a
cable coated with
radioactive zinc sulfide
3106 | Jul. 14 | was discovered ata scrag n/a 0 Found source
metal facilty. The cable
was disposed of by a
consultant.
A portable gauge was
stolenfrom the back of a Not
3159 | Oct. 1 | vehicle overnight. The 4 1 recovered
device has not been (low risk)
recovered.
A sealed sourcéesium
137) used for calibration
3164 | Oct.5 was left unattended within S 0 Recovered
a licenseeos
A Category 5 sealed sourg Not
(cesium137) was reported recovered
3180 | Nov. 1 | missing from a hospital. 5 0
(very low
The source has not been risk)
recovered.
A therapeutic dose of Not
iodine-125 was lost recovered
3196 | Nov. 16| following removal from a 3) 0
. (very low
patient. The source has ng risk)
been recovered.
A lead210 sealed source Not
(Category5) used for
3220 | Oct. 1 |teaching was lost. There i > 0 r(?/g?v?c:\?vd
no reason to suspect theft risyk)

The source was not found
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Sealed | INES
# Date | Event summary source | rating Status
category| level
A constructionsite worker
found a fixed gauge on the
3223 | Dec. 17| side of a highway. The 4 0 Found source
icensee was informed ang
retrieved the gauge.
Historical artifacts radium
aircraft dials were
3226 | Dec. 19| discovered in a load of n/a 0 Found source
metal at a scrap metal
facility.
A therapeutic dose of Not
3297 | Dec. 20 |0(_j|n_e~125 was reported 5 0 recovered
missing. The source has (very low
not been recovered. risk)

5.7.4 Breach of security

The extent of security measures required by a licensee depends upon the types of
nuclear substances used and activities conducted. In 2D&¥entswere
reported to the CNSC relating to breaches of security.

There were six breaks at licensee facikis.

A

Oneincident involved a break n

at a

portable

gauge I|lice

was the third break in two years. It was determined that the room

containing the portable gauges was untouchedtaico gauges were stolen.
CNSCstaffconducted a redige security inspection to verify implementation
of corrective measures. CNSC staff also took the opportunity to meet with
local RCMP.

Oneincident involved a break n
unknown persons broke into h e

at a

|l icenseeds
| i c edrperimetedThis cgaurted

fabricat

while industrial radiographywvork was being performed in a nearby building.
No radiation devices onuclearsubstances were stolen and no members of the

public received a radiation dose as a resul.

Two incidents involving two separate breaks occurreda t  a
facility within a oneweek period. The perpetrator cut the cHak fence and

targeted

vehicles

on

t he

property.

licenseeds

The

there were no attempts to break into the stoeaga containing radioactive

sources. The licensee has increased security measures to prevent future
recurrences.
Oneincident involved an attempted breakn
employee found the front door access reader damaged and a storagescont
br oken

i nt o. The

at

a

|l icenseeds |

licenseeods

ocC

investigati (
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into the building and that no radioactive sourcad beerstolen. The targeted
container was not used for the storage of nuclear substances.

A Oneincident involved an attepted breakn at a licensee site where the
perpetrators tried to cut through the perimeter fencentibiear substances
storedorsite were not affected. Repairs were made to the fence.

There were two incident which workers left radiation devices unsged and
unattended.

A Oneincident involved workers leaving a fixed gauge unsecured and
uninstalled atthe end of their shift. The gauge was discovered 2.5 hours later
and was promptly installed. The shutter was closed and locked during the
incident and naverexposures occurred as a result. The ateaethe gauge
was left was not accessible to unauthorized personnel.

A Oneincident involved a worker leaving a portable gauge unsecured and
unattended at a construction site. The gauge was discovered 10 raitertes
by another employee.

There were two incident®m which the door to a controlled area was left unlocked.

A Oneincident involved the discovery of an open and unlocked door to a room
containing an irradiator. The door was one of three barriers progebe
source and could only be unlocked by se
investigation determined that there were no attempts to breach security
A Oneincident involved a door to a storage area for radioactive materials being
left unlocked. The door waspened by a maintenance contractor who did not
inform or receive consent from thadiation safety officerRSO) to access the
area. The RSO conducted a full inventory review and confirmed that no
sources were missing.

In the final breach ofsecurity inadent, an unauthorized individualrove into a

| i c ens e eidanunmarked veliicder Tdhe individual was escorted to
security andeft the site. The licensee implemented security measures to prevent
similar occurrences in the future.

There was no aess to, or theft of, nuclear substances or radiation devices as a
result of any of these events. All of the events are closed.

5.7.5 Packaging and transport

Approximately 1 milion packages containing nuclear substances are safely
transported each year in Canatta2017, there wer@3 events reported to the
CNSC relating to packaging and transport.

A There werdl7 incidentsin which vehiclestransporting nuclear substances or
radiation devicesvere involved in collisions. None resulteddamage to the
packages on board.

A Severeventsnvolved packages that were misrouted or delayed during
transport. In all cases, the packages were delivered to the proper location or
returned to the originator.
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A

Threeincidents involved packages that werendged during transport. In all
cases, the reports concluded that the nuclear substances or radiation devices
were fully contained within the packages and that there was no release as a
result of the incidents.

Two events involved packagdstwere misclasified. In both cases, there

was no impacbn the health and safety of workers, the public or the
environment.

Oneeventinvolved a package with external contamination after previously
being used to transpasgotopes used in nuclear medicinBhe contamiation

found on the paclge was aboveegulatory limits. There was no

contamination inside the vehicle used for transport or on the driver.
Oneeventinvolved a sealed source in a Type A packtigewas discovered

to be emptyupon receiptlt was later coiirmed that the source had been
shipped at an earlier date.

Oneincident involved a spillinside a package. A full vial of a medical

isotope, technetiurBOm, was transported with a damaged lid. The spill was
contained to the inside and no contamination was detected on the outside of
the package.

Oneeventinvolved a Type A packageontaining a portalle gaugethat was

not locked during transport. There were no signs of tampering with the locks.

None of the events resulted in releases to the environment or doses to members of
the public above regulatory limitsAll events related to packaging and treois
are closed.

Unplanned exposures to persons

When nuclear substances are used, there may be situations that lead to unplanned
exposures to persons. Often these events involve people entering restricted work
areas, as required in the industrial radicgphy subsectoifor example

In 2017, there wer#&3 events reported to the CNSC that led to unplanned
exposures to personbhere was one occurrence thasulted ina NEW receiving
a dose abovthe regulatry limits. This event was ranked asHE level2.

A

Six events involved breaches of safety barriers where workers not involved in
the operation of radiation devices entered restricted areas that were established
prior to the use of exposure devices. In all cases the workers receiveaidoses
between 01ad 50 pSv (microsieverty, well below the public regulatory dose

imit of 1 mSv (milisievert).

Threeevents involved portable gauges that were transported with open
shutterslt was determined that there was no overexposure to any personnel
involved andno risk to the environment or the publics a result of these

events

Oneevent involveda NEW receiving skin contaminatiom excess of

regulatory limits The NEW in a nuclear medicine facilitpecame

contaminated after handling contaminated cart. Theorker received

2,366 mSv tothe skin ofthe left land andl24 mSv to the right. The
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regulatory limit for skin of the hand 800 mSv. The worker was monitored
following the incident and has shown no negative effects.

A One event involveccontamination of NEWwho receiveda dose to thekin
of the wrist while working with fluorinel8 without allof the necessary
personal protective equipment. The exposure was below the regulatory limits.

A One event involved neNEWSs removing a fixed gauge from operatioro N
radiation surveys were conducted before the gawegemovedand the shutter
was left open while in storage for a month. The doses received by the non
NEWSs were below the regulatory limitsf 1 mSv per year

A One event involved two NEWsho approached aexposed industrial
radiography source and failéol recognize that their personal dosimetry
alarms had gone offthe workers received doses beltdwe regulatory limits
for NEWSs which is 50 mSv per year.

All events in thiscategoryare closed.

5.7.7 Flood or fire

In 2017, theravas one fireeventand one flood event at waste nuclear substance
licenseeinstallations

A One event involved a fire at a licensee site. The nuclear substances were
safely stored outdoors and were undamaged by theTfiee Commission wa
informed of the event oApril 11, 2017 andinformation regarding the event
was posted to thENSC website
A One event involved a flood at a license
the main water supply ruptured. No radioactive materials were involved and
all packages remained undamaged. Swipes and samples were taken and
showed no signs of atamination.

5.7.8 International eventsin 2017

The CNSC monitors events reported to the International Atomic Energy Agency

(I AEA) through the | AEAGs I nternational
Experience, a database of evefnben around the worldFor thepurpose of

sharing information, egulators reporon a voluntary basisvents that occur in

their countries.Reported events are assignesigaificance according to the INES

scale. In 207, one level 3 event andive level 2 eventgelevant to the sectors

covered in this reporvere reported to the IAEA by nuclear regulators.

Thelevel 3 eventwas as follows:

A A quality control analyst received a dose to the hands above the regulatory
imits. Thequality contol analyst dropped a vial of molybdinu@® in a fume
cupboard The liquid splashed onto tleen a | glosed dasds. Both pairs of
gloves were contaminated. The analyst monitored their hands and foynd the
were also contaminated. The dose recewed estimated to 50 mSy,
which is above the limitfor extremity dosedn the weeks following the
incident, t he analyst o6s hiaepatedoys howed bl
Australia]
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Thelevel 2 events were as follows:

A A radiopharmacy technician receiveavhole-body dose above the regulatory
limits. The technician was working withalgbdinum 99/technitiura99m,
technitum99m and galilur68. Thew o r k dosingeters reported
overexposures two months in a rolihe probable causes were human error
and procedural neadherenceNonpersonal doses were cafesied but could
not be confirmedThe worker wasemoved from work. Retraining of all
employees was conductddeportedby the U.S]

A A package containing an unshielded 29.6 G#B@m-192 source was
shipped by air from Cairo, Egypto Zurich, Switzerlad, on its wayo
Brussels, Belgium. The dose réitem the packag&vasmeasured at
2.6 mSv/h atl m upon arrivalin Brussels, thelestination Conservative dose
reconstructions indicate that up20 passengers on tlilght from Cairo to
Zurich may haveeaceived doses above thenSv limit for exposure, and up
to 8 passengers on the flight from Zurich to Brussels may have exceeded the
public dosdimit of 1 mSv. [reportedby Belgium]

A An EDO received avhole-body dose in excess of the annual limit56fmSy.
The individual was conducting industrial radiography. Tragprached the
colimator after an exposure. The worker did not have a survey meter as they
approached the colimator. The source was not completely retracted inside the
exposure deviceThe ndividual received a dose 6# mSv. [reportedby the
U.S]

A A vehicle transporting an industrial radiography exposure device containing a
Category? iridium-192 source was stolen; the souhaeinot beenrecovered
at the time of reportingfreportedby Mexco]

A A package containing a source for industrial radiography was incorrectly
labelled as being an empty package. As a result it was handled as general
luggage during air transportation from Kenya to South Afivaen the
package arriveat its final deshation its dose rate was measuratb mSv/h
which is in exces®of the maximum allowable limit @ mSv/h Based on this
dose rate, members of the publicho were on the flight could haveceived a
dose above the regulatory limitfreportedby South Arica]

Effectivedosesto workers

A total of 53,350 workers in thefive nuclear sectors covered in this report were
monitored for occupational doses2017, 19,148 of whom were designated as
NEWsS.

One NEW in the medical sector exceeded the regulatory limit for extrenJess.
6.3.1for additional details.

Figure 15 shows the dose distribution for all workers in 20All workerswho
received doses above 1 mSv in 2@tere NEWSs.
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Figure 15: Se ctorby-sector comparison of annualeffe ctive doses to all
workers in 2017
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The differences in doses to workers among sectors reflect the nature of the
various activities within those sectoFigure 15 shows the doses received by the
19184 NEWSs monitored in 204, while figure 16 shows the doses of NEWs from
2013 to 2017

Figure 16: Annual effective dosesto NEWs2013 2017, all sectors combined
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Health Canada administers the National Dc
national repository of dose records for workers who are monitored for

occupationalexposure to ionizing radiation, whetheruntlegeCNSC6s mandat e

or not. Health Canada has publishiw Report on Occupational Radiation

Exposures irCanada 201 Avhich coverghe years 2007 to 2016. Doses

monitored by the National Dose Registry were consistent with the doses reported

by licensees to the CNSC, where comparable job categories ssettubyere

examined.
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6 Medical sector

Licensees in 1 medical sector use nuclear substances and operate accelerators
and other Class Il prescribed equipment for diagnostic and therapeutic purposes in
hospitals and medical clinics. In 2Q%his sector accounted fe@57 Canadian

Nuclear Safety CommissionCNSC) licences ana total of9,750 workers,6,706

of whomwere designated as nuclear energy workers (NEWSs).

The results of CNSC stdffgvaluation of the regulatory performance of all
medical sector licensees inspected in728fe included in the overall results. The
following three subsectors are highlighted in further detail:

A nuclear medicing mediumrisk activity
A radiation therapy mediumrisk activity
A veterinary nuclear mediciné mediumrisk activity

Figure 17: Veterinary nuclear medicine clinic (Source: CNSC)
1

6.1 Sectoroverview

Medical applications using radiopharmaceutitd&rget specific tissues and
organs, and allow for the delivery of nuclear substances to specific areas of the
body for diagostic testing or treatment.

Diagnostic nuclear medicine studies assist in the diagnosis of medical conditions
based on the physiological functions of organs, tissues or bones.
Radiopharmaceuticals containing nuclear substances such as tect@@stiuamd
fluorine-18 are administered to patients for imaging purposes. Examples of
common diagnostic nuclear medicine procedures include myocardial perfusion
scans (to visualize heart function and blood flow), bone scans (to evaluate bone
metabolism, infection dumourg and renal scans (to evaluate kidney fungtion

3 A radiopharmaceutical istrug containing a radioactive substance that is used in medical
imaging and canceliagnostics antteatment
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6.2

Radioisotopes are also used in many therapeutic nuclear medicine procedures. For
example, iodinel31 is used to treat diseases of the thyroid gland, whie other
iIsotopes such as yttriu80 may be uskin conjunction with antibodies for site

specific treatment of certain cancers.

Medical linear accelerators and brachytherapy equipment are also used for
therapeutic procedures. These devices are used to treat cancer by delivering
carefully controlled dass of radiation to cancerous tissue.

Veterinary nuclear medicine uses techniques similar to those employed in human
nuclear medicine. Veterinary clinics across the country offer a wide range of
diagnostic and therapeutic nuclear medicine proceduresrasdme cases,

radiation therapy treatment using medical accelerators.

Figure 18: CNSC inspectors examining the collimator of Class Il equipment
used in medical applications(Source: CNSC)

R, ~
T
R

Summary of safety assessment

Based on tair evaluation and verification of licensee performance, CNSC staff
concluded that the safety performancemokt licensegin the medical sector was
satisfactory in 201

Doses received by NEWSs in this sector remained low, with the majority of
workers receiving effective doses beldwnSv milisievert). One NEW received
a dose to thekin of thehand abovehe annual limit for extremities.

Of all thelicenseednspectedn 2017, the majority were found to be compliant in
the four safety and control areas (SCASs) covered in this report:

96% were compliant in management system
86% were compliant in operating performance
81% were compliant in radiation protection
81% were @mpliant in security

> > >
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In cases where nezompliances were noted, licensees took appropriate corrective
actions, satisfactory to CNSC staff, to address thecoampliances.

No enforcement actions were taken against licensees in the medical sector.

6.3 Safety performance measures

6.3.1 Doses to workers

NEWSs in the nuclear medicine subsector continued to receive higher doses than
workers in other medical subsectors as a result of directly administering nuclear
substances to patients and constantly working in envirosmghere patients are

in close proximity to health professionals. The vast majority of these NEWs
received doses belo&ymSv, as showim figure 19. The doses to NEWSs in the
nuclear medicine subsectoom 2013 to 2017 are shown in figug®.

In 2017, one NEW in the medical sector received a dose to the skin of the hand
above regulatory limitan an event rankelgvel 2on the InternationaNuclear

and Radiological Event ScalfNES). Following an investigation, it was
determinedthat the cause of the incident was the handling of a contaminated cart.
The cart had likely become contaminated when a patient removed the drinking
strawused to orlly administer the idodind31 from the shielded drinking vjal

which caused newisible contamination to spray onto the handle of the cart. After
the therapies were completed, the worker touched the cart without wearing
gloves which caused a transfer cbntamination to the hand. The estimatkid s

dose to the worker was3B6 mSv for the right handThe regulatory limit for
extremities is500 mSv. CNSC staff reviewed the skin dose calculation and
concurred with the results. eturnto-work authorizatin letter was issued by a
CNSC designatedfficer onMarch17, 2017. The worker has not experienced
adverse effects to the skin as a result of the radiation exposure and was closely
monitored for six months following the incidenthe event was presentedthe
Commission at thépril 2017 meeting As this was the second event involving an
exposure of a worker in excess of regulat
CNSC staff conducted Bype | inspection in 201,7which identified some

program deficienciesThe licensee continues to work on lerpenting the

corrective action plan resulting from the inspection.
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Figure 19: Medical sector performancei annual effective doses to NEWSs in
2017
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® Medical sector 4,831 495 1,313 66 1 -

Note: The totalnumber of NEWs shown in the medical sector row is the aggregh&datire
sector, including subsectors not highlighted in this report.

Figure 20: Nuclear medicine subsector performance, annual effective doses
to NEWs,2013 17
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6.3.2 Management system

The overall compliance rating for managemsystemn the medical sector was
96% (106 of 110inspectionswere rated satisfactory or fully satisfactpny 2017,
as shown irfigure 21 This is consistent with performance in 804nd 2016 A
sectorto-subsector comparison of inspection ratings is providedune 22 The
variability in the yeaioveryear ratings in the radiation therapy subsector is, in
part, anartifactof the small number of inspections conducted.

The noncompliancesin the management system S@k medical licenseewere
using nuclear substancespmssessing radiation device models that did not
appear on their licences, and faiing to file saamual compliance repantith the
CNSC according toequirementsCNSC staff tracked all tems of non
compliance until the licensee addressed them in a mémaiewas satisfactory to
the CNSC.

Figure 21: Medical sector performancei details ofinspection ratings for
management system, 20197
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6.3.3

Figure 22: Medical sector performance comparison with highlighted
subsectorsi inspection ratingsme etingor e xceedinge xpectationsfor
management system, 20137
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Nuclear medicine 189 167 89
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== Medical sector 227 207 106
Number of inspections

Note: The number ofinspections shown in the medical sector row is the aggregate for the entire
sector, including subsectors not highlighted in this report.

Operating performance

The overall compliance rating for operating performance in the mediciar sec
was86% (100 of 116 inspectionswere ratedully satisfactory or satisfactoyyn
2017 as shown ifigure 23 This is slightly lower than last yeak.sectorto-
subsector comparison of inspection ratings is providefiyume 24.

The most common necompliances in the operatingerformance SCA wenaot
following the procedures listed in documents appended in the lic&ices of
workersto follow licensee procedures asethe equiprent provided by the
licensee, and failure to keep training records for employ€dSC staff tracked

all tems of norcompliance until the licensee addressed them in a manner that
was satisfactory to the CNSC.
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6.3.4

Figure 23: Medical sector performancei details ofinspection ratings for

operating performance,2013 17
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Figure 24: Medical sector performance comparison with highlighted
subsectorsi inspection ratingsmeetingor e xceedinge xpectationsfor

operating performance,2013 17
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Note: The number ofinspections shown in the medical sector row is the aggregate for the entire

sector, including subsectors not highlighted in this report.

Radiation protection

The overall compliance rating for radiation protection in the medical sector was

81% (94 of 116 inspectionswereratedfully satisfactory or satisfactoyyn 2017,
as shown irfigure 25. A sectorto-subsector comparison of inspection ratings is
provided infigure 26. Compliance to requirements in the radiation protection
SCAfor 2017is similar to the compliance rate f@016, but is lower than it was
in 2014 and 2015The trend is driven primarily byueer compliance in the
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nuclear medicine subsectdr.h e

CNSCO0s

project

theradiation safety officer (RSGJnd an effectiveadiation protection prograris
set to target licensees in the nuclear medicine subsector intitshiirse.

eval

uat

The most common necompliance for this SCA among medical sector licensees
were failing to conduct thyroid monitoringvithin the required time framend
faiing to implement radiation programs that keep doses to workers and the public
ALARA . CNSC staff tracked all items of nezompliance until the licensee
addressed them in a manner that was satisfactory to the CNSC.

Figure 25: Medical sector performancei inspection ratingsfor radiation

protection, 2013 17

100%

75% |

50% -

25% |

Inspections meeting
expectations

ol

2013 2014 2015 2016 2017
—_— Fu\.l\,r satisfactory or 234 192 212 185 94
satisfactory
[ Below expectations 53 16 34 46 22
Unacceptable 0 1 0 0 0
Number of inspections
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Figure 26: Medical sector performance comparison with highlighted
subsectorsi inspection ratings meeting or exceeding e xpectatiofer

radiation protection, 2013 17
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Note: The number ofinspections shown in the medical sector rowagtiregate for the entire
sector, including subsectors not highlighted in this report.
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