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Summary

This Commission member document
(CMD) presents the Directorate of
Nuclear Substance Regulation
Regulatory Oversight Reports:

Part I: Use of Nuclear Substances in
Canada: 2019

Part Il: Class IB Accelerators in Canada:
2018-2019.

Through inspections, reviews and
assessments, Canadian Nuclear Safety
Commission staff concluded that
licensees in the medical, industrial,
academic and research, and
commercial sectors have made
adequate provisions to protect the
health, safety and security of persons
and the environment.

There are no actions requested of the
Commission. This CMD is for
information only.
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Résumé

Ce document a I’intention des
commissaires contient le Rapports de
surveillance réglementaire de la
Direction de la réglementation des
substances nucléaires

Partie | : Utilisation des substances
nucléaires au Canada : 2019

Partie Il : Accélérateurs de catégorie 1B
au Canada : 2018-2019

Au moyen d’inspections, d’examens et
d’évaluations, le personnel de la
Commission canadienne de sireté
nucléaire a conclu que les titulaires de
permis du secteur médical, du secteur
industriel, du secteur universitaire et
de la recherche et du secteur
commercial ont pris des mesures
adéquates pour préserver la santé, la
sOreté et la sécurité des personnes et
protéger 1’environnement

Aucune mesure n’est requise de la
Commission. Ce CMD est présenté a titre
d’information seulement.
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Directorate of Nuclear Substance Regulation Regulatory Oversight Reports:

Executive Summary

This document presents the Regulatory Oversight Reports (ROR) for the Directorate of Nuclear
Substance Regulation (DNSR) for the activities falling under its regulatory responsibilities. This report
also covers Waste Nuclear Substance licenses, regulated by the Directorate of Nuclear Cycle and
Facilities Regulation. The report is provided in two parts:

- Part I: Use of Nuclear Substances in Canada: 2019
- Part Il: Class IB Accelerators in Canada; 2018-2019

The Canadian Nuclear Safety Commission (CNSC) regulates the use of nuclear energy and materials to
protect health, safety, security and the environment, implements Canada’s international commitments on
the peaceful use of nuclear energy, and disseminates objective scientific, technical and regulatory
information to the public. Licensees are responsible for operating their facilities safely and are required to
implement programs that make adequate provision for meeting legislative and regulatory requirements.
To assess the safety performance of licensees, the CNSC conducts regulatory oversight activities
including inspections, reviews of reports submitted by licensees, reviews of events and incidents, and
general communication and exchanges of information with licensees.

CNSC staff use many metrics to evaluate licensees’ safety performance. This report uses a subset of these
which — when taken together — have been determined to provide a well-rounded picture of performance
for the licensees covered by this report. The metrics used in this report are:

compliance performance
enforcement actions
doses to workers
reported events

CNSC staff use a well-established Safety and Control Area Framework in evaluating each licensee’s
safety performance. The framework includes 14 safety and control areas (SCAs) covering all technical
areas of regulatory oversight. While CNSC staff review and assess performance in each SCA (if
applicable), only those that are most useful in providing a good overall indication of the safety
performance of the licensees are covered in the ROR, as explained below.

For Part I, the ROR will cover SCA ratings for management system, operating performance, radiation
protection, and security. In addition, it will provide the Commission information about the effort on the
part of CNSC to regulate these licensees, along with stakeholder engagement.

For Part 11, the ROR will include ratings for all 14 SCAs and will focus on management system, radiation
protection, and conventional health and safety SCAs for both TRIUMF and the Canadian Light Source
for calendar years 2018 and 2019. Part 11 will also discuss CNSC's regulatory oversight and the facilities'
public information and disclosure programs.

For both parts of the ROR, the main body of the report is meant to provide a high-level overview of the
CNSC’s regulatory efforts, along with the licensees’ performance. The detailed data to support this
overview can be found in the appendices: appendices A to F cover data linked to Part | of this report;
appendices G to L link to Part Il; and appendices M to P provide generic information applicable to both.
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Part I: Use of Nuclear Substances in Canada: 2019

The Regulatory Oversight Report on the Use of Nuclear Substances in Canada: 2019 summarizes the
safety performance of 1,494 licensees, which hold a total of 2,090 licences. Additional data on licensees
is available in Appendix A. The CNSC authorizes these licensees to use nuclear substances and
prescribed equipment in the medical, industrial, academic and research, and commercial sectors. Waste
nuclear substance licences are included within the commercial sector. Section 4 of the 2018 ROR
describes the sectors covered in this report.

For the purpose of Part I, CNSC staff evaluate safety performance by presenting licensees’ regulatory
compliance in select Safety and Control Areas (SCAS) (that is, management system, operating
performance, radiation protection and security), as well as enforcement actions, effective doses to workers
and reported events.

In 2019, 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 Part | show that, overall, licensees
made acceptable provision to protect health, safety, security, and the environment from the use of nuclear
substances and prescribed equipment, and took the measures required to implement Canada’s
international obligations. Based on these evaluations, CNSC staff conclude that the use of nuclear
substances and prescribed equipment in Canada remains safe and secure.

1.1 Compliance Performance

During licensing and compliance activities, CNSC staff review the licensee’s (or applicant’s)
performance within each relevant SCA by reviewing licensee documents and conducting inspections.
Owing to the broad nature of the different activities conducted by the licensees covered in Part I, not all
SCA:s apply to all activities or all licensees. Although not incorporated into Part I, all relevant SCAs are
assessed during compliance inspections and reviews of licensees’ documents, and a compliance rating is
assigned for each SCA. Each SCA covers multiple items: some of these are administrative in nature and
are considered relatively low risk, while others are linked to an immediate risk to health safety and
security, and therefore any findings against these items during an inspection must be addressed
immediately. Licensees are given a below expectation rating in an SCA if they are non-compliant in at
least one item of an SCA, regardless of the risk.

All required corrective actions arising from below-satisfactory performance are tracked and followed up
by CNSC staff to ensure that all items of non-compliance are addressed to the satisfaction of the CNSC.
For any instances of non-compliance that pose immediate risk to health, safety and security enhanced
enforcement actions, such as orders or Administrative Monetary Penalties, may be taken.

In Part I, the performance of a subset of the SCAs evaluated during inspections is reviewed and reported.
The following four SCAs are the most relevant indicators of safety performance for licensees in the
sectors covered in Part I: management system, operating performance, radiation protection and security.
These SCAs are applicable to most of the licensees covered by Part | and, together, provide an indication
of licensees’ overall safety performance. Appendix M provides a description of the rating framework.

In 2019, CNSC staff conducted 863 inspections across the four sectors. Overall, licensees showed
satisfactory compliance ratings in all of the SCAs examined in Part I. A list of inspections performed in
2019 is available in Appendix F. Where items of non-compliance were identified, CNSC staff ensured
that licensees took appropriate corrective actions. Licensees immediately addressed any items of non-
compliance that had immediate risks to health, safety or security.
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1.1.1 Management System

In 2019, licensees continued to maintain strong performance in the management system SCA. Overall,
97% of the licensees inspected received ratings of fully satisfactory or satisfactory for this SCA). The
management system SCA has been performing with similar results over the past few years.

Refer to Appendix B.1 for additional information.
1.L1.2  Operating Performance

In 2019, licensees’ performance in the operating performance SCA improved from previous years. This is
a reversal from the previous years that showed a slow decline. Of the licensees inspected, 86% received
ratings of fully satisfactory or satisfactory for this SCA.

The only decline was in the commercial sector, although the overall results for this sector are still at 89%
fully compliant. For context, this means four of the 36 licensees inspected in the commercial sector had a
non-compliance in this SCA, none of which were a concern. In creating its inspection plan for 2019,
DNSR prioritized its most overdue medium risk licensees over well performing high risk licensees.
Because of this approach, a reduction in performance in the medium risk use types, including those in the
commercial sector, was expected. This is the first year a decline in this sector was observed; this will be
evaluated in upcoming years to see if this decline is a trend or single occurrence.

Refer to Appendix B.2 for additional information.
1.1.3 Radiation Protection

Licensee’s overall performance in the radiation protection SCA declined in 2019, with 80% of licensees
receiving ratings of fully satisfactory or satisfactory. The decreases were all medium risk licensees.

As with the operating performance SCA, the increase in the number of licensees with below expectations
ratings in the radiation protection SCA may be due to prioritizing medium risk licensees that were
overdue for inspection, particularly within the medical sector and the industrial sector, especially portable
gauge licensees. The focus was on licensees that had not been inspected in the last five years, licensees
with a poor compliance history and new licensees that had not been inspected. This focus provides a
possible rationale for the observed decline in performance across this SCA. In addition, there was an
increased focus from the CNSC inspectors to look at the licensee’s implementation of the radiation
protection program and management oversight of their operational activities, especially for licensees that
have not been inspected for some time. This may also have contributed to the increased number of non-
compliances in that area and, therefore, contributed to the overall decline in performance across this SCA.
Both the medical licensees and the portable gauge licensees were highlighted in the case studies provided
in the 2018 ROR. The regulatory strategy described in those case studies was to target these licensees
using a performance-based inspection, observing workers performing their duties. This inspection
approach has improved detection of common areas of non-compliance, which is another possible
explanation for the perceived decline in performance in this SCA.

The performance of the radiation protection SCA will continue to be monitored in order to determine if
additional actions are required. The inspection frequency for medium risk licensees is every two to five
years so it may take a few years before improvement is noticed on subsequent inspections.

Refer to Appendix B.3 for additional information.
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1.1.4  Security

In the security SCA, 95% of the licensees inspected demonstrated that they have adequate provisions in
place to prevent the loss, sabotage, illegal use, illegal possession or illegal removal of nuclear substances
and prescribed equipment in their care and control. This SCA performance is up almost 5% in 2019 from
the 2018 and 2017 results. The 2019 results are trending at similar levels to 2015 and 2016. This is in
keeping with the analysis in the 2018 ROR, which predicted a temporary period of lower performance as
licensees adjusted to the new security requirements in REGDOC-2.13.2.

Refer to Appendix B.4 for additional information.

1.2 Enforcement

The CNSC uses a graduated approach to enforcement to encourage compliance. When non-compliance
(or continued non-compliance) has been identified, CNSC staff assess the significance of the non-
compliance and determine the appropriate enforcement action.

In 2019, the CNSC initiated 13 escalated enforcement actions against licensees in the four sectors. There
were no administrative monetary penalties (AMPSs) issued in 2019. Most of the enforcement actions were
taken against licensees in the industrial sector, consistent with trends from previous years. Out of 13
enforcement actions, 10 are closed as of the drafting of this ROR, meaning the CNSC is satisfied that the
licensee has addressed the conditions of the order. Any high risk or immediate health and safety findings
were immediately addressed. In three cases, licensees that received orders have yet to comply with the
terms and conditions of their orders and the orders remain open. The CNSC is actively working with the
licensees in these orders to ensure that order requirements are addressed. Refer to Appendix C for further
details on enforcement actions taken in 2019.

1.3 Effective Doses to Workers

Licensees are required to keep radiation doses to persons below regulatory limits and ALARA in
accordance with the radiation protection programs established under the CNSC licences.

In 2019, doses were monitored for 63,015 workers in the four sectors covered in Part 1. Of those workers,
26,539 were classified as nuclear energy workers (NEWS). The remaining 36,476 were not classified as
NEWSs and are referred to as non-NEWS in the report. Exposures to radiation continued to be very low for
workers in 2019, consistent with previous reporting years. Additional information on effective doses to
workers is in Appendix D.

In 2019, one NEW received a whole body dose above the regulatory limit of 50 mSv. The CNSC was
notified that a worker received a dose of 57 mSv in November 2019. CNSC staff presented information
on this event at the Commission hearing in June 2020. More information on this event can be found in

Appendix E.

One non-NEW received a whole body dose above the regulatory limit of 1 mSv. More information on
this event can be found in Appendix E.

In both of these cases, the doses received do not pose a risk of radiation-related health effects.
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1.4 Reported Events

CNSC staff assessed the 183 events! reported by licensees covered in Part I. Reported events have been
ranked using the International Nuclear and Radiological Event Scale (INES). Of these, 181 were ranked
as level 0 (no safety significance), one was ranked as level 1 (anomaly) and one was ranked as level 2
(incident). These are the same events described in the previous section on Effective Doses to workers.
The INES level 1 event is the non-NEW that received a whole body dose above the regulatory limit of 1
mSv. The INES level 2 event is the event where the NEW received a whole body dose above the
regulatory limit of 50 mSv. Refer to Appendix E for the list of reported events.

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

1.5 Case Studies in Regulatory Intervention

CNSC staff monitor the performance of licensees across all sectors, using various metrics. When

these metrics indicate that the performance is not meeting expectations, or is declining, CNSC staff
develop regulatory strategies to address the situation. Once the strategies have been implemented, CNSC
staff monitor their effectiveness and adjust them if necessary.

Two case studies on licensees from the commercial sector are presented in this ROR. The first is a case
study on an lodine-131 (I1-131) Processing licensee, Isologic Innovative Radiopharmaceuticals Ltd. (IIR),
and the second is on a Positron Emission Tomography (PET) isotope cyclotron and associated processing
laboratories, Montreal Neurological Institute and Hospital. The case studies are not intended to be
punitive, they are intended to demonstrate lessons learned from a regulatory oversight perspective and
actions taken by licensees that resulted in improvements in their programs. These lessons could be
implemented by other licensees.

1.5.1 1-131 Processing Facility
1.5.1.1 Introduction

I-131 is a radioisotope that has been used in the Nuclear Medicine industry for decades. It is used to
diagnose and treat thyroid disorders, as well as to diagnose certain neuroendocrine tumours in both adults
and children. 1-131 is also used in veterinary medicine, particularly for the treatment of feline
hyperthyroidism.

Production of 1-131 radiopharmaceuticals is considered a high risk activity due to the volatile nature of
iodine. Airborne I-131 is easily concentrated in the thyroid, so appropriate containment measures must be
used. Due to this high risk nature, there are only a small number of radiopharmaceutical processing
facilities in Canada. This case study looks at the decline in safety performance at one such facility,
Isologic Innovative Radiopharmaceuticals Ltd. (IIR), and CNSC staff’s subsequent increase in regulatory
oversight, thereby ensuring the protection of the public and the environment.

! The term "event" is defined in REGDOC-3.6, Glossary of CNSC Terminology

e-Doc 6316471 (WORD)
e-Doc 6359430 (PDF) 5


http://www.nuclearsafety.gc.ca/eng/resources/emergency-management-and-safety/ines-classification.cfm

September 2020 Directorate of Nuclear Substance Regulation Regulatory Oversight Reports

1.5.1.2 Background

This licensee has been expanding its operations in Canada for some years. In a short length of time, they
increased the number of licensed locations under their processing licence from one location to seven and
introduced the manufacturing of 1-131 capsules to the services that they provide to their customers.

Over the course of a four-year period, from 2014 to 2018, CNSC staff observed a significant decline in
safety performance, which began with the licensee reporting to the CNSC a series of events in 2014
involving contaminated packages that were delivered to multiple hospitals. In reviewing these events,
CNSC staff concluded that, although these incidents were of minor safety significance due to the
relatively low levels of contamination involved, the licensee did not have sufficient management
oversight of their work practices. The RSO at the time committed to improve the management oversight
practices within their organization.

In February 2017, CNSC staff conducted a Type I inspection of the licensee’s operations, which span
locations across Canada; the results of this inspection demonstrated a further decline in performance. The
concerns were related to the licensee’s management oversight of the radiation protection program, more
specifically towards the 1-131 manufacturing operations. The CNSC performed two follow-up
inspections in May and October 2017. The licensee worked through the implementation of the corrective
actions following these inspections.

In the fall of 2018, the licensee reported to the CNSC two events at one of their locations. The first
occurred in November, when a nuclear energy worker (NEW) exceeded the equivalent dose limit to the
skin of the hand while conducting therapeutic 1-131 capsule production. A few days after the event,
CNSC staff conducted an inspection at the licensee’s location. The inspection found several non-
compliances with regulatory requirements, which included workers routinely not following procedures
relevant to 1-131 processing and personnel monitoring. In addition, CNSC staff concluded that the
responsibilities for implementation and oversight of the Radiation Protection Program were not clearly
understood and executed by licensee staff. The licensee reported the second event one month later,
indicating that they had exceeded their quarterly and annual airborne release limits for 1-131. CNSC staff
presented the reported events and inspection findings to the Commission in CMD 18-M65 as an Event
Initial Report on December 13, 2018. Six days later, a CNSC Designated Officer (DO) issued an order to
the licensee to immediately cease all processing of 1-131 until such time that actions are taken to train
staff, conduct a root cause analysis on 1-131 releases and establish a program to monitor workers’
adherence to procedures. In addition, the order required the licensee to immediately make provisions to
ensure adequate supply of 1-131 radiopharmaceutical products to Canadian patients throughout the time
period of suspended processing. CNSC staff reported this DO order to the Commission and continued to
provide updates to the Commission on several occasion in the 14 months that followed the issuance of the
Order.

CNSC staff conducted two additional compliance inspections in 2019; based on the results of these
inspections, CNSC staff determined that the licensee had met all the terms and conditions of the Order.
As previously reported to the Commission, the Order was closed on January 7, 2020.

1.5.1.3 Regulatory Approach

The standard CNSC approach to regulatory oversight for licensees using nuclear substances and
prescribed equipment focuses on regulating similar activities across multiple licensees. However, in the
case of Isologic, which is the biggest provider of 1-131 to the medical sector in Canada, CNSC staff
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recognized that due to the size of its operations, this licensee required a tailored regulatory oversight
strategy.

In addressing the situation described through this case study, the CNSC took a much more active role in
the review of the licensee’s procedures than is typically required with this type of licensee. The goal of
CNSC staff was to assist the licensee to significantly improve their programs to prevent reoccurrence of
similar events moving forward. The regulatory approach included regular progress meetings with the
licensee, as well as a detailed review and oversight of the environmental protection program. CNSC staff
used the expert knowledge of subject matter specialists including staff from radiation protection,
environmental protection, licensing, and compliance, to review the licensee’s submissions and to provide
recommendations to the licensee. The licensee implemented a number of corrective actions, which the
CNSC closely monitored through a phased approval process with regulatory hold points.

In the end, this team-based approach determined that the licensee’s submissions addressed the causes of
the non-compliances that resulted in the issuance of the DO Order, and that the restart of 1-131 operations
would continue to protect the environment, the health and safety of workers, and the public.

1.5.1.4 Conclusion

At this time, the licensee remains fully compliant in their 1-131 operations and continues to work closely
with the CNSC to implement continuing improvements to their management system within their
organization. The CNSC is planning a further compliance inspection of this licensee before the end of
2020 to verify the implementation of additional commitments that have been made.

1.5.2 Positron Emission Tomography (PET) Isotope Cyclotron Facility
1.5.2.1 Introduction

Isotope production accelerators such as cyclotrons produce isotopes used in the synthesis of nuclear
medicine radiopharamaceuticals, used primarily for nuclear medicine imaging. Isotope production
licensees may produce isotopes for both clinical and research purposes.

The licensee examined in this case study, the Montreal Neurological Institute and Hospital, has been
running a Positron Emission Tomography (PET) isotope cyclotron and associated processing laboratories
for almost three decades. There are two laboratories in the facility: one to handle clinical production of
Fluorodeoxyglucose (FDG), a radiopharmaceutical used in medical imaging, in a fully automated manner
inside shielded cells (hotcells); the second is for making various isotopes and tracers used for research in
a nearby hospital.

At this facility, processing isotopes in the research lab is not fully automated. While most of the
processing is done automatically, certain steps involve handling of vials or syringes inside the hotcells.
This is because the hotcells are not equipped with robotic arms or remote handling manipulators. This
means workers use their hands in the process to handle vials or other samples through small arm doors in
the hotcell front shielding.

1.5.2.2 Background

Action levels are intended to provide an early indication of a possible loss of control of part of a
licensee’s radiation protection program. In January and February of 2017, the licensee reported to CNSC
staff that the monthly extremity dose action levels of 450 mSv/y (extrapolated monthly) were exceeded
for personnel processing radioisotopes. As this dose level was still below the regulatory equivalent dose
limit of 500mSv/y, the licensee was still compliant with the Radiation Protection Regulations.
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As part of routine regulatory oversight, CNSC staff performed a benchmark analysis of worker doses as a
function of the annual production for 17 isotope production cyclotron licensees in Canada. The purpose
of this analysis was to evaluate licensee performance in this sector by normalizing dose based on total
production at the facility and the number of workers, taking into account the nature of the operation:
research vs commercial production. The benchmarking analysis showed that this particular licensee’s
workers received the highest extremity annual doses normalized to the facility annual production
compared to similar licensees.

Prompted by these two indicators, CNSC staff decided to take additional actions, starting with enhanced
monitoring of the licensee. An October 2017 inspection revealed that the licensee had made little progress
toward reducing the collective extremity dose. CNSC staff requested that the licensee review all
radiochemistry processes and begin monthly reporting outlining their progress toward the goal of
reducing extremity doses.

The licensee complied with the CNSC staff request and subsequently committed to two improvements to
help reduce extremity doses: namely, using special tools to increase the distance between the source and
the fingers, and semi-automating certain setups to reduce handling. A follow up inspection in March
2019 indicated that the licensee was not following its own internal procedures.

In order to mitigate the risk of continued high extremity doses, a CNSC inspector issued an order to the
licensee to prohibit any handling inside the hotcell of activity in excess of 11.1 GBq (300 mCi) until the
licensee submitted adequate processes for minimizing worker doses. CNSC staff ultimately determined
that the licensee had met all the terms and conditions of the Order, and the Order was subsequently closed
on November 5, 2019.

1.5.2.3 Regulatory Approach

In addition to assessing licensee performance through standard compliance activities, such as conducting
inspections and reviewing annual compliance reports, CNSC staff also monitor other indicators that help
to flag possible areas of concern. In this case, a review of events reported by this licensee, combined with
a benchmarking analysis of worker doses, led CNSC staff to increase its regulatory oversight of this
licensee through the application of a number of compliance tools, applied in an escalated manner. As a
result of these regulatory actions, the licensee improved its performance with respect to radiation safety.

1.5.2.4 Conclusion

The licensee has demonstrated a clear reduction of extremity doses: the maximum yearly extremity doses
decreased from 348 mSv in 2018 to 196 mSv in 2019. CNSC staff continue to monitor licensee
performance through a combination of desktop compliance verification and on-site inspections to ensure
sustained good performance.

1.6 Stakeholder Engagement

Nuclear substance licensees are not required to have public information disclosure programs (unlike the
Class IB Accelerator licensees covered in Part Il of this report). Stakeholder engagement and outreach
activities are performed by the CNSC to facilitate communication on licenced activities and regulatory
expectations between the CNSC, nuclear substance licensees, the public, and Indigenous communities.

Stakeholder engagement and outreach are critical elements of the CNSC’s regulatory approach. Given the
breadth of licensees regulated in the area of nuclear substances, a particular focus is on reaching and
engaging with licensee communities, which leads to increased awareness and better understanding of the
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regulatory process and requirements. CNSC staff leverage a variety of fora to engage with licensees and
promote the use of the tools that are developed to support their compliance with regulatory expectations.
Inspections are a particularly valuable opportunity to engage directly with licensees.

CNSC outreach in 2019 included:

e Annual meetings with the radiography industry: The CNSC holds two separate annual meetings
with the radiography industry. In 2019 the meetings were held in Ottawa, Ontario on May 8™ and
Nisku, Alberta on May 23rd. CNSC staff use these meetings to address recent and upcoming
regulatory developments and discuss other areas of regulatory focus.

o Newsletter: One issue of the DNSR Newsletter was published in the summer of 2019.

e Working Groups: There were two meetings with the Industrial Radiography working group one
in February and one in October 2019. The working group meets to discuss best practices and
safety performance, and provides a forum in which stakeholders can stay informed of new
developments from both technical and regulatory perspectives.

e Industry meetings: CNSC staff met with the Canadian Council of Independent Laboratories in
May 2019. CNSC Staff presented on trends in the portable gauge industry.

e Meetings with Indigenous groups: CNSC staff participated in Indigenous engagement outreach in
Ontario and New Brunswick.

e Participation in CRPA meeting: CNSC staff delivered presentations at the Canadian Radiation
Protection Association’s annual meeting in May 2019.

e Presentation to school students: CNSC staff participated in a STEM talk with students at a local
Ottawa school, organized by Accelerator and Class Il Facilities Division staff.

o Participation in COMP meeting: CNSC staff presented at the Canadian Organization of Medical
Physicists annual scientific meeting in September 2019.

o Town Hall: CNSC staff held a virtual town hall meeting for Accelerator and Class Il Facilities
licensees. The Class Il regulations were under review and changes to these regulations were
discussed. There were 58 participants in this meeting.

1.7 Conclusion

In 2019, the majority of the inspected licensees were in compliance with the expectations of the SCAs in
this report. Most of the enforcement actions taken in 2019 have been closed with the CNSC closely
monitoring the three orders that are still open. Exposure to workers in 2019 continue to be very low and
consistent with previous years. For the events reported in 2019, the licensees implemented appropriate
responses to address the events, as determined by CNSC staff. CNSC staff continue to host outreach with
various stakeholders to keep the public, Indigenous communities and licensees informed.

Through the case studies highlighted in this report the CNSC was able to improve compliance by helping
licensees to focus on the right corrective actions to improve their performance.

Based on the CNSC’s comprehensive regulatory oversight of the industry, CNSC staff conclude that the
use of nuclear substances and prescribed equipment in Canada is safe. Licensees corrected identified
items of non-compliance to the satisfaction of CNSC staff; adequate provisions are in place to protect the
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health, safety and security of persons and the environment from the use of nuclear substances and
prescribed equipment.

Part I1: Class IB Accelerators in Canada: 2018-2019

The DNSR ROR: Part Il presents the operating performance of the two Class IB accelerator facilities
regulated by CNSC: the Tri University Meson Facility (TRIUMF) and the Canadian Light Source Inc.
(CLSI).

TRIUME operates one 520 megaelectronvolt (MeV) cyclotron accelerator facility, four smaller cyclotrons
facilities, and three linear accelerator facilities. TRIUMF is located on the University of British Columbia
campus in Vancouver, British Columbia. TRIUMF is a nuclear and particle physics research centre and is
a major producer of radioisotopes used for medical diagnostic procedures. The 520-Mev cyclotron
accelerator has been in operation since 1975.

CLSI operates a synchrotron facility, on the University of Saskatchewan campus in Saskatoon,
Saskatchewan. The facility produces synchrotron radiation that is used as a light source for experiments in
diverse fields. The facility has been in operation since 2005.

Public concern tends to be low regarding the safety performance of Class IB accelerator facilities. Since
CNSC staff have been reporting the safety performance for the facilities it regulated (starting in 2013) the
consultation process for the Class 1B accelerator ROR has never yielded comments from the public nor
requests for participation at the Commission meetings. Therefore, the ROR on Class IB accelerators in
Canada has been presented every second year since 2016.

I1.1  Compliance Performance

The main hazards associated with Class IB accelerator facilities are radiological exposure and
conventional industrial hazards. Nuclear substances are present as a result of deliberate irradiation of
targets designed to produce desired isotopes, or as an unavoidable by-product generated in irradiated air
or accelerator components. Consequently, TRIUMF's environmental releases are very small and CLSI
has no radioactive environmental releases resulting from the operation of the synchrotron.

CNSC staff conducted consistent and risk-informed regulatory oversight at the Class IB particle
accelerator facilities. Table 20 of Appendix G presents the licensing and compliance efforts from CNSC
staff for the Class IB accelerator facilities for 2018 and 2019.

During this two-year period, CNSC staff conducted six targeted onsite inspections, three at TRIUMF and
three at CLSI. CNSC staff provided the findings from these inspections to the licensees in detailed
inspection reports. Licensee corrective actions enacted in response to Notices of Non Compliance
identified by CNSC staff are followed through to resolution.

These facilities are required, as part of their operating licences, to submit an annual compliance report
(ACR) by June 30 each year. The review of these ACRs by CNSC subject matter experts complements
the compliance inspections and provides verification of licensee performance on an annual basis.

In comparison with previous years, regulatory efforts increased slightly in 2018 and 2019. This was
primarily due to increased assessment efforts in response to necessary changes for both facilities in order
to implement CSA Standard N286-12, Management System Requirements for Nuclear Facilities, which
came out in 2012. Compliance with this standard was required starting January 2018 for TRIUMF and
CLSI. This is discussed further in the Management System section below.
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CNSC staff use the SCA framework in evaluating each licensee's safety performance level. Each SCA is
rated through compliance inspections, desktop reviews of events and incidents, and ACR review. These
ratings are used as an indicator of performance and potential areas requiring attention from the licensee
and CNSC staff. Compliance oversight plans are developed by CNSC staff, taking into consideration a
number of factors, including these ratings. A facility performing below the satisfactory level in any of the
SCAs will be subject to escalated enforcement by CNSC staff until the situation is remedied.

For calendar years 2018 and 2019, the performance in all 14 SCAs for TRIUMF was rated as satisfactory
or better, with the exception of the Management System SCA (as discussed in section 11.1.1.1). For the
same time period, CLSI’s performance was rated satisfactory or better in all SCAs, with the exception of
the Management System SCA in 2019 (as discussed in section 11.1.1.2). Appendix H provides the SCA
ratings for the past five years for TRIUMF (Table 14) and CLSI (Table 15).

11.1.1 Management System

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

Since January 2018, Class IB accelerator facilities are required to comply to CSA Standard N286-12,
Management System Requirements for Nuclear Facilities, as stated in the licence condition handbook.

11.1.1.1 TRIUMF

In February 2016, CNSC staff carried out a management system inspection at TRIUMF. TRIUMF took
corrective actions to address the findings from that inspection to CNSC satisfaction. Following the
inspection, TRIUMF committed to comply with CSA Standard N286-12 by January 2018. However, it
took longer than expected for TRIUMF to perform a gap analysis of their management system against
N286-12 and therefore TRIUMF did not meet the deadline. TRIUMF decided to increase resources
committed to this task and spent most of 2019 looking for a suitable quality assurance (QA) manager
responsible for coordinating these compliance efforts. CNSC staff delayed the February 2019
management system inspection due to TRIUMF's lack of progress on performing the gap analysis and
closing the gaps. In December 2019, TRIUMF hired a new QA manager. In March 2020, TRIUMF's new
QA manager submitted a gap analysis report to CNSC staff. CNSC staff reviewed the gap analysis and
focussed communications between the new QA manager and CNSC management specialists have now
put TRIUMF on the right track to demonstrate that they will meet N286-12 requirements by the end of
2020. CNSC staff rescheduled the February 2019 management system inspection for the fall of 2020.

TRIUMF operates under an effective management system, which allows them to perform their licenced
activities safely. However, CNSC staff rated TRIUMF below expectations for the Management System
SCA for both 2018 and 2019 because TRIUMF failed to demonstrate compliance to CSA Standard N286-
12. TRIUMF’s gap analysis of their management system against the standard may result in opportunities
for improvements that will increase the defence in depth, resulting in increased safety. The delay does
not pose an immediate risk to health and safety.

11.1.1.2 CLSI

CLSI performed a gap analysis of their management system against the N286-12 standard and updated
their procedures accordingly in order to meet the January 2018 compliance date. Upon initial review of
their revised management system program, CNSC staff determined that CLSI was compliant.
Subsequently, CLSI underwent a management system inspection in July 2019, focused on N286-12
implementation. CNSC staff noted that CLSI had made some progress in their management system.

e-Doc 6316471 (WORD)
e-Doc 6359430 (PDF) 11



September 2020 Directorate of Nuclear Substance Regulation Regulatory Oversight Reports

However, it was also noted that CLSI was not complying with its own governance and the problem
identification and resolution process was found to be non-compliant with N286-12 requirements.

CNSC staff concluded that CLSI is partially meeting the N286-12 requirements. Despite these non-
compliances, CLSI has an effective management system and continues to safely operate the Class 1B
facility. Further compliance activities are planned in 2020 in order to follow up with the deficiencies
flagged and ensure that CLSI is in full compliance with N286-12. As a result, CLSI has been rated as
below expectations for the Management System SCA for 20109.

11.1.2 Radiation Protection

The Radiation Protection SCA covers the implementation of a radiation protection program in accordance
with the Radiation Protection Regulations. The program must ensure that contamination levels and
radiation doses received by individuals are monitored, controlled and maintained ALARA.

The rating for the Radiation Protection SCA for both Class IB accelerator facilities was satisfactory or
better, which is unchanged from the previous three years. The ratings for the past five years are presented

in Appendix H.

During 2018 and 2019, CNSC staff determined that all Class IB accelerator facilities implemented
effective measures to keep radiation exposures and doses to persons ALARA. This has consistently
resulted in doses to persons being well below CNSC regulatory dose limits.

All Class IB accelerator facilities continued to comply with the regulatory requirements to measure and
record doses received by workers. Details are provided in section 11.3 below.

Both TRIUMF and CLSI have put in place dose action levels that, if reached, may indicate a loss of
control of part of their radiation protection program. In 2018 and 2019, there were no occurrences of dose
exceeding action levels at either facility.

Both TRIUMF and CLSI have put in place comprehensive radiation dose area monitoring programs and
surface contamination monitoring and mitigation programs. CNSC staff routinely verify the results and
compare them to previous years’ results. No anomalies were noted in 2018 or 2019.

Doses to members of the public from the Class IB facilities has been consistently well below the CNSC
regulatory dose limit for a member of the public of 1 mSv/year. For TRIUMF, the public dose trend for
the last five year is presented in Table 23 of Appendix I. There are no airborne or liquid effluent releases
of nuclear substances from CLSI. Therefore, the estimated dose to the public is at natural radiation
background levels for this facility.

CNSC staff conclude that for 2018 and 2019, the Class IB accelerator facilities effectively maintained
their radiation protection programs to ensure the health and safety of persons present in their facilities.

11.1.3 Conventional Health and Safety

The Conventional Health and Safety SCA covers the implementation of a program to manage workplace
safety hazards and to protect personnel and equipment.

CNSC's risk-informed analysis of both Class IB particle accelerator facilities concluded that conventional
health and safety is the only SCA for which both the probability of an accident is high and the impact is
high. Therefore, the frequency of inspection of this SCA is the highest for all SCAs, with an interval of
one to two years for TRIUMF and two to three years for CLSI. CNSC staff verified conventional health
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and safety at TRIUMF during the April 2018 inspection and again during the April 2019 inspection.
CLSI's last conventional health and safety inspection was in 2017.

A key performance indicator for the conventional health and safety SCA is the lost-time injury rate. The
lost-time injury rate is presented in Table 24 of Appendix J for the last five years, along with a description
of all lost-time injuries for 2018 and 2019 in Table 18 of the same appendix.

The rating for the conventional health and safety SCA was satisfactory or better for both Class 1B
accelerator facilities in 2018-2019.

CNSC staff conclude that for 2018 and 2019, the Class IB accelerator facilities effectively maintained
their conventional health and safety programs to ensure the health and safety of persons present in their
facilities.

11.2 Enforcement

The CNSC uses a graduated approach to enforcement to encourage compliance. When non-compliance
(or continued non-compliance) has been identified, CNSC staff assess the significance of the non-
compliance and determine the appropriate enforcement action.

In 2018 and 2019, neither TRIUMF nor CLSI had enforcement actions.
1.3 Effective Doses to Workers

All Class IB accelerator facilities continued to comply with the regulatory requirements to measure and
record doses received by workers. During 2018 and 2019, all Class IB accelerator facilities monitored and
controlled the radiation exposures and doses received by all persons present at their licensed facilities,
including workers, contractors and visitors. Figure 18 and 19 of Appendix K provides the effective doses
to nuclear energy workers for Class 1B accelerator facilities for this reporting period.

1.4 Reported Events

For 2018-2019, TRIUMF had 11 events? and CLSI had six events. Appendix L describes these events in
detail. For each event reported, the licensees performed an internal investigation and implemented
corrective actions to prevent reoccurrences. Both facilities reported these events to CNSC as required by
the regulations or the licence conditions. In each case, CNSC staff reviewed the report and corrective
actions and found them to be satisfactory.

I1.5  Public Information and Disclosure Program

Class IB accelerator facilities have a responsibility to inform the public about their nuclear facilities and
activities. CNSC staff recognize that Class 1B accelerators are low-risk facilities and that a full-scale
public information program, as undertaken by larger nuclear facilities, is not warranted. However, the
CNSC requires these licensees to provide open and transparent information to the public. The objective is
to ensure that timely information about the health, safety and security of persons and the environment and
other issues associated with the nuclear facility are effectively communicated.

2 The word "event" is defined in REGDOC-3.6, Glossary of CNSC Terminology
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The public information and disclosure program was established in December 2018 for TRIUMF and in
September 2018 for CLSI.

CNSC staff verified through annual compliance reporting that public information and disclosure programs
were being implemented satisfactorily during 2018-2019. The CNSC has provided feedback on their
communications programs to CLSI and TRIUMF, including areas for improvement to ensure that the
programs remain effective at communicating useful information about the health, safety and security of
persons and the environment and other matters of public interest associated with these facilities.

11.6 Conclusion

Through regulatory oversight activities, CNSC staff confirmed that Class 1B Particle Accelerator facilities
in Canada continued to operate safely in 2018 and 2019. The regulatory oversight activities included
inspections, review of reports submitted by licensees, event and incident review with follow-up, general
communication and exchanges of information with the licensees.

For the three SCAs presented in detail in this report, CNSC staff concluded that both the radiation
program and the conventional health and safety program were satisfactory. However, the implementation
of CSA Standard N286-12 into the management system of both Class IB accelerator facilities has been a
challenge during the reporting period. As a result, CNSC staff has increased their regulatory efforts to
bring both facilities closer to full compliance with the standard.

CNSC staff conclude that for the reporting period, both TRIUMF and CLS made adequate provision for
the health and safety of workers, the protection of the public and the environment, as well as Canada's
international obligations.
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Appendices A to F cover data linked to Part | of this report; appendices G to L link to Part II; and
appendices M to P provide generic information applicable to both.

Appendix A: Regulatory Program for the Use of Nuclear Substances

This section presents additional regulatory data to complement the information provided in the main part
of the document.

A.1  CNSC regulatory effort

Table 1: Licensing and certification in 2019, all sectors combined

Type of decision Number of decisions

Licensing (issuance of new licenses, licence renewals, licence 1,780
amendments, licence revocations and licence transfers)

Certification of prescribed equipment (radiation devices, Class Il

prescribed equipment and transport packages) n
Certification of exposure device operators (EDOs) (issuance of

S e 498
new certification and renewal of certification)
Certification of Class Il RSOs 9
Total 2,359

Table 2: CNSC staff direct effort for regulating the use of nuclear substances and prescribed
equipment in 2019, all sectors combined

Activity Person-days
Licensing 4,648
Certification 1,237
Compliance verification 6,061

A.2  Licensing

In 2019, there were 2,090 licenses held for the use of nuclear substances and prescribed equipment (Table
3). The licensees are located throughout Canada, as indicated in figure 1.
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Table 3: Number of licences by sector, 2015-2019

Sector 2015 2016 2017 2018 2019
Medical 494 470 457 436 438
Industrial 1,349 1,308 1,287 1,259 1,228
Academic and research 207 208 195 192 187
Commercial 251 254 252 248 237
Total 2,301 2,240 2,191 2,135 2,090

Figure 1: Licensees that use nuclear substances and prescribed equipment are located across
Canada
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A.3  Certification of prescribed equipment and transport packages

As seen in Table 1, designated officers made 71 decisions related to the certification of prescribed
equipment (40) or transport packages (31).

A.4  Certification of exposure device operators

Licensees are required under the Nuclear Substances and Radiation Devices Regulations to permit only
CNSC-certified personnel and supervised trainees to use exposure devices containing nuclear substances.
In 2019, the CNSC certified 113 new exposure device operators (EDOs) and renewed the certifications of
385 others.
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A.5  Certification of Class Il radiation safety officers

All licensees that operate Class Il nuclear facilities or that service Class Il prescribed equipment must

have a certified radiation safety officer (RSO) and a qualified temporary replacement. The RSO ensures
that licensed activities are conducted safely and all regulatory expectations are met.

In 2019, the CNSC certified 9 Class Il RSOs. No Class Il RSOs were decertified in 2019.
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Appendix B: Compliance Performance

B.1  Management System

For the management system SCA, 97% of the licensees inspected ensured that adequate processes and
programs were in place to achieve their safety objectives (figures 2 and 3). Three licensees received
unacceptable ratings in this SCA. There was one unacceptable results from the medical sector, one from
the industrial sector and one from the commercial sector. For any unacceptable ratings, CNSC staff
ensure that licensees took appropriate corrective actions. Licensees immediately addressed any items of
non-compliance that had immediate risks to health, safety or security. The industrial licensee was issued
an order(refer to order #1058 in Appendix C for further details). CNSC staff are monitoring the medical
licensee’s progress for correcting the findings from the inspection. The commercial licensee has
addressed all items of non-compliance and CNSC staff will further evaluate responses during the
inspection scheduled in 2020.

Figure 2 : Inspection ratings for management systems, 2015 — 2019

100% ® ———p @ —®
75%
Management i
Systems
25%
0% - — R — 21— ~2

2015 2016 2017 2018 2019

- e)':;ecp‘:;::g';: 1241 1265 840 843 739
- Below requirements 51 27 23 29 22
A Unacceptable 0 2 1 0 3
TOTAL 1292 1294 864 872 764
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Figure 3: Sector-to-sector comparison of inspection ratings meeting or exceeding expectations for
management systems, 2015- 2019

MS Inspections Meeting Expectations

100%

95%

90%

Satisfactory

MS Inspections

by Sector g

80%

75%
Number of Inspections 2015 2016 2017 2018 2019

Medical 227 207 106 110 155

Industrial 837 901 605 608 475

Academic & Research 67 73 7 85 73
Commercial 110 84 58 40 36

All sectors combined JERbPZY 1265 840 843 739

B.2  Operating Performance

In the operating performance SCA, 86% of the licensees inspected made adequate provisions for health,
safety, security, and the protection of the environment. In 2019, the operating performance SCA slightly
improved from the 84% fully compliant, to 86%(figures 4 and 5).

Two licensees received an unacceptable rating in operating performance. One was from the industrial
sector and one was from the academic and research sector. The industrial licensee was issued an order
(refer to order #1112 in Appendix C for further details). The academic and research licensee has since
implemented corrective measures that were reviewed by CNSC staff and were determined to be

satisfactory.
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Figure 4: Inspection performance for operating performance, 2015-2019
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Figure 5: Sector-by-sector comparison of inspections meeting or exceeding expectations for
operating performance, 2015 — 2019

Inspections Meeting Expectations
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Number of Inspections 2015 2016 2017 2018 2019

Medical 229 201 100 9 155

Industrial 785 792 511 528 409

Academic & Research 60 74 73 79 70
Commercial 115 84 63 44 38

All sectors combined kL) 1151 747 747 672

B.3 Radiation Protection

In the radiation protection SCA, 80% of the licensees inspected had adequate measures and programs in
place to ensure that exposure to workers and the public to ionizing radiation was monitored, and
controlled, and remained ALARA (as low as reasonably achievable). Overall, this SCA has been trending
downwards for the past few years from 89% meeting expectations in 2015 to 80% in 2019 (figures 6 and
7).

One industrial licensee received an unacceptable rating in radiation protection. The licensee was issued an
order (refer to order #1207 in Appendix C for further details).
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Figure 6: Inspection performance for radiation protection, 2015 — 2019
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Figure 7: Sector-to-sector comparison of inspections meeting or exceeding expectations for
radiation protection, 2015 - 2019

Overall RP Inspections Meeting Expectations
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RP Inspections o
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By Sector

75%
70%

Number of Inspections 2015 2016 2017 2018 2019

Medical 212 185 94 95 132
768 773 518 539 387
Academic & Research 65 71 69 68 71
Commercial 114 83 63 46 39
All sectors combined 1159 1112 744 748 629

B.4  Security

In 2019, licensees’ performance in the security SCA improved from previous years; 95% of inspected
licensees (719 of 760) received fully satisfactory or satisfactory ratings (figures 8 and 9).

None of the licensees received an unacceptable rating for the Security SCA.
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Figure 8: Inspection performance for security, 2015 — 2019
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Figure 9: Sector-to-sector comparison of inspections meeting or exceeding expectations, 2015 — 2019
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B.5 Inspection rating, by sector
B.5.1 Medical sector

Tables 4 to 7 in this appendix shows the inspection performance of licensees in the medical sector. The
performance of the subsectors is shown for the years 2015 — 2019 as a percentage of the inspections that
received fully satisfactory or satisfactory grades for the SCA and the total number of inspections where
performance in that SCA was assessed. The number of inspections for the medical sector is the aggregate
for the entire sector, including subsectors not highlighted in Part I.

A breakdown by subsector is not provided for the security SCA given the potentially sensitive
information associated with that SCA.

Table 4: Management System percent of inspections meeting expectations (total number inspections
conducted) for subsector of the medical sector, 2015 — 2019

SCA Subsector

2015 2016 2017 2018 2019
or sector

Management | Nuclear 93% 96% 98% 96% 95%

system medicine
(203) | (174) | (91) (103) | (203)
Radiation 93% 82% 100%
therapy
(14) (11) 4
Veterinary | 100% | 100% | 100% | 100%
nuclear

medicine (6) 9) 4) (4)

Medical 94% 96% 97% 94% 95%

sector (242) | (216) | (110) | (117) | (163)

Note : Green indicates >85% of inspections in a year met or exceeded expectations for an SCA. Yellow
indicates 80% - 85% of inspections in a year met or exceeded expectations for an SCA. Red indicates <
80% of inspections in a year met or exceeded expectations for an SCA.
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Table 5: Operating Performance percent of inspections meeting expectations (total number

inspections conducted) for subsector of the medical sector, 2015 — 2019

SCA Subsector 2015 2016 2017
or sector

Operating Nuclear 93% 86% 86%

Performance medicine (205) (184) (90)
Radiation | 9306 | 929% | 89%
therapy 1) |ea | s
Veterinary
nuclear 100% 100% 100%
medicine (6) 9) (4)
Medical 93% | 88% | 87%
sector (246) | (228) | (116)

Table 6: Radiation Protection percent of inspections meeting expectations (total number inspections

conducted) for subsector of the medical sector, 2015 — 2019

2018

2019

87%
(155)

100%
(21)

100%
®)

88%
(176)

2016

Radiation
therapy

Veterinary
nuclear
medicine

Medical
sector
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Table 7: Security percent of inspections meeting expectations (total number inspections conducted)
for subsector of the medical sector, 2015 — 2019

SCA Subsector | 5015 | 9016|2017 | 2018 | 2019
or sector
Security g/lei(il(i;al 98% 86% 81% 91% 94%
(223) | (22 |18 |(@19 |(ss)
B.5.2 Industrial sector

Tables 8 to 11 in this appendix shows the inspection performance of licensees in the industrial sector. The
performance of the subsectors is shown for the years 2015 — 2019 as a percentage of the inspections that
received fully satisfactory or satisfactory grades for the SCA and the total number of inspections where
performance in that SCA was assessed. The number of inspections for the industrial sector is the
aggregate for the entire sector, including subsectors not highlighted in Part I.

A breakdown by subsector is not provided for the security SCA given the potentially sensitive
information associated with that SCA.

Table 8: Management System percent of inspections meeting expectations (total number inspections
conducted) for subsector of the industrial sector, 2015 — 2019

SCA Subsector
or sector
Management | Portable 99% 98% 99% 98% 100%
system gauge (338) | (443) |(303) |(321) | (215)
Fixedgauge | 9605 | 100% |94% | 94% | 94%
(170) (205) (130) (112) (124)
Industrial | 9605 | 9706 | 96% [ 96% | 98%
radiography | 163y | (201) | (136) | (138) | (114)
Qil well 98% 100% | 100% |98% | 100%
logging G0) |we) | @) |@
Industrial | 9705 | 98% | 98% [97% | 98%
sector (860) | (916) | (620) | (608) | (487)
Note : Green indicates >85% of inspections in a year met or exceeded expectations for an SCA. Yellow

indicates 80% - 85% of inspections in a year met or exceeded expectations for an SCA. Red indicates <
80% of inspections in a year met or exceeded expectations for an SCA.

2015 2016 2017 2018 2019
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Table 9: Operating Performance percent of inspections meeting expectations (total number
inspections conducted) for subsector of the industrial sector, 2015 — 2019

SCA Subsector | 5, 2016 2017 2018 2019
or sector

Operating Portable 92% 87% 82% 86% 82%

Performance | gauge (389) | (439) | (82%) | (326)

Fixed gauge | ggog
(170)
Industrial 929%
radiography (190)
Oil well
logging
Industrial
sector

(199) | (116) | (@38) | (114)
90% | 93%  [86% | 100%
48) |42 |y |
86% | 82% [83% | 83.9%
@17) | (625) | (633) | (484)

Table 10: Radiation Protection percent of inspections meeting expectations (total number
inspections conducted) for subsector of the industrial sector, 2015 — 2019

SCA Subsector | o5 | 9016 | 2017 | 2018
or sector

Radiati on Portable 91% 84% 82% 84%

Protection gauge (389) (442) (306) (326)
Fixed gauge | gpos 80%

(170) (132)
Industrial 92% 92% 90%
radiography | 159) | (198) | (130)
Oil well 90% 86% 91% 92%
logging (48) (42) (44) (24)
Industrial 89% 84% 84% 85%

sector (862) (916) (620) (633)
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Table 11: Security percent of inspections meeting expectations (total number inspections
conducted) for subsector of the industrial sector, 2015 — 2019

SCA Subsector | 5015 | 9016|2017 | 2018 | 2019
or sector
Security Industrial 94% 95% 91% 94% 94%
Sector ©28) |(873) | (610) |(624) | (48%)
B.5.3 Academic and research sector

Tables 12 to 15 in this appendix shows the inspection performance of licensees in the Academic and
Research sector. The performance of the subsectors is shown for the years 2015 — 2019 as a percentage of
the inspections that received fully satisfactory or satisfactory grades for the SCA and the total number of
inspections for which performance in that SCA was assessed. The number of inspections for the
Academic and Research sector is the aggregate for the entire sector, including subsectors not highlighted
in Part I.

A breakdown by subsector is not provided for the security SCA given the potentially sensitive
information associated with that SCA.

Table 12: Management System SCA percent of inspections meeting expectations (total number
inspections conducted) for subsector of the academic and research sector, 2015 — 2019

SCA Subsector | o510 | o016 | 2017 | 2018 | 2019
or sector

Management Laboratory

system studiesand | 95% 97% 97% 99% 99%
consolidated | (g1) (71) (73) (84) (74)
use
;Cda‘::gfmh 94% | 97% | 97% | 99% | 99%
wcor @) |3 |03 | |

Note : Green indicates >85% of inspections in a year met or exceeded expectations for an SCA. Yellow
indicates 80% - 85% of inspections in a year met or exceeded expectations for an SCA. Red indicates <
80% of inspections in a year met or exceeded expectations for an SCA.

Table 13: Operating Performance SCA percent of inspections meeting expectations (total number
inspections conducted) for subsector of the academic and research sector, 2015 — 2019

SCA Subsector | 515 | o016 2017 | 2018 | 2019
or sector

Operating Laboratory

Performance studies and 92% 97% 88% 95%
consolidated (75) (74) (86) (74)
use
Academic
and research 91% 97% 88% 95%
sector (81) (75) (90) (74)
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Table 14: Radiation Protection percent of inspections meeting expectations (total number
inspections conducted) for subsector of the academic and research sector, 2015 — 2019

SCA Subsector | o015 | 2016 | 2017 | 2018 | 2019
or sector

Radiation Laboratory

Protection studies and 92% 97% 88% 93%
consolidated (75) (74) (86) (74)
use
Academic
and research 91% 97% 88% 93%
sector (81) (75) (90) (74)

Table 15: Security percent of inspections meeting expectations (total number inspections
conducted) for subsector of the academic and research sector, 2015 — 2019

SCA Subsector
or sector 2015 2016 2017 2018 2019
Security Academic ]
and research | 9170 96% 96% 9793/0
sector (70) (73) (69) (73)
B.5.4 Commercial sector

Table 16 shows the inspection performance of licensees in the commercial sector. The performance of the
sectors is shown for the years 2015 — 2019 as a percentage of the inspections that received fully
satisfactory or satisfactory grades for the SCA and the total number of inspections for which performance
in that SCA was assessed. The number of inspections for the commercial sector is the aggregate for the
entire sector.

Due to the small number of inspections in each subsector, a breakdown by subsector is not provided.
Identifying trends would be difficult in subsectors due to the low number of licensees in many subsectors.

Table 16: Inspection performance for the commercial sector, 2015 — 2019

SCA 2015 2016 2017 2018 2019
Management
System 94% 97% 93% 97% 97%
(117) 87) (62) (41) (40)
gpiraﬁng 94% 92% 94% 92% 89%
ertormance {123y (91) (67) (48) (36)
Eadtiatti.‘)” 92% 92% 95% 100% 83%
rotection (125) (90) (63) (46) (48)
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Security

97%
©7)

99%
(70)

94%
(53)

93%
(41)

91%
(35)

Note : Green indicates >85% of inspections in a year met or exceeded expectations for an SCA. Yellow
indicates 80% - 85% of inspections in a year met or exceeded expectations for an SCA. Red indicates <
80% of inspections in a year met or exceeded expectations for an SCA.

Performance in the environmental protection SCA and conventional health and safety SCA are reported

on only for the waste nuclear substance subsector. No waste nuclear substance licensees received below

expectations or unacceptable ratings in the environmental protection SCA. The waste nuclear substance

licensees continue to manage and monitor environmental releases as a result of licensed activities. These
releases are kept well below regulatory limits. There were no unplanned releases to the environment as a
result of licensed activities in 2019.

No waste nuclear substance licensees received below expectations or unacceptable ratings in the
conventional health and safety SCA. The licensees continue to implement a health and safety program in
accordance with the applicable occupational health and safety legislation to protect the health and safety
of their workers.
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Appendix C: Enforcement Actions Issued in 2019

In 2019, CNSC staff issued 13 orders and zero AMPs to licensees covered by Part | (Figure 10). Three of
the orders are still open. The majority of the enforcement actions were issued to licensees in the industrial
sector, consistent with previous years. A list of orders issued are included in table 17.

For one licensee, other enforcement actions were required by the CNSC in addition to an order. The
CNSC required a warrant to seize devices from the licensee and a court order to dispose of the seized
devices through a licensed disposal provider. This was presented to the commission in CMD 19-H107.

Figure 10: Sector-to-sector comparison of enforcement actions® issued, 2015 — 2019

25

20

15 +— g

Enforcement
actions

Medical 2 1 0 1 0
Industrial 14 18 23 14 9
A :
e Academic 1 0 0 0 0
and research
a@=Commercial 6 3 1 1 4
)i
All sectors 23 22 24 16 13
combined

Number of enforcement actions
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Table 17: Orders issued in 2019

Closure
Issue date ) ) Sector, )
Order # Location Licensee Licensee response date
(2019) subsector (2019)
March 7, 1207 Brampton, Ontario Orbit Engineering Industrial Ceased all use of its portable gauges and made | March 15
2019 Limited Sector, Portable | immediate provisions to secure and store them
Gauge until improvements were made to the
management oversight of the radiation
protection program and all items of non-
compliance were corrected to the satisfaction of
the CNSC.
March 20, | 0838 St. Catharines, Trenergy Inc Industrial Immediately placed all radioactive materials in | April 26
2019 Ontario Sector, secure storage and ceased all activities
Industrial involving radioactive materials until
Radiography improvements were made to the management
control of the radiation protection program and
work practices to the satisfaction of the CNSC.
Corrected all items of non-compliance to the
satisfaction of the CNSC.
March 22, | N/A Port Alice, British | Neucel Specialty Industrial The licensee failed to comply with the order The CNSC
2019 Columbia Cellulose Ltd. Sector, Fixed within the specified time frame. The RCMP seized the
Gauge obtained and then executed a warrant on May gauges on
30, 2019 to seize the devices at the request of May 30,
the CNSC. At this time, CNSC staff 2019. The
accompanied a licensed third party who Commission
removed all devices at the location and revoked the
transported them to a licensed site for secure licence on
storage. The Federal Court authorised the June 25,
CNSC to dispose of the seized gauges on 20109.
January 29th 2020. On June 25, 2019, the
Commission approved the revocation of
Neucel’s licence.
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| Closure
ssue date Sector,
Order # Location Licensee Licensee response date
(2019) subsector (2019)
April 24, | 0759 Calgary, Alberta Canadian Construction | Industrial _Ceased all use and transportation of its May 10
2019 Materials Engineering | Sector, Portable | radiation devices and immediately placed them
& Testing Inc Gauge into secure storage until improvements were
made to the management control of the
radiation protection program and work
practices and all items of non-compliance were
corrected to the satisfaction of the CNSC.
April 25, 1117 Edmonton, Alberta | Alpha Adroit Industrial .C_eased a!l use anc_j transportatlon of its May 7
2019 Engineering Ltd Sector, Portable ra}dlatlon devices and mm_edwtely placed them
Gauge into secure storage until improvements were
made to the radiation protection program and
all items of non-compliance were corrected to
the satisfaction of the CNSC.
May 28, 0599 Red Deer, Alberta | Union Street Industrial Prohibited the worker from operating portable May 30
2019 Geotechnical Ltd. Sector, Portable | gauges until the worker received training in
Gauge radiation safety and in the safe use of portable
gauges to the satisfaction of the CNSC.
Corrected all items of non-compliance to the
satisfaction of the CNSC.
June 18, 1112 Long Harbour, Vale Newfoundland & | Industrial Immediately ceased worker entry into vessels October 3
2019 Newfoundland Labrador Limited Sector, Fixed fitted with radiation devices until appropriate

Gauge

training was developed for workers entering
vessels fitted with radiation devices, a system
was developed to ensure training was provided
to workers entering such vessels and improved
documentation related to vessel entry
requirements to the satisfaction of the CNSC.
Corrected all non-compliances to the
satisfaction of the CNSC.
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| Closure
ssue date Sector,
Order # Location Licensee Licensee response date
(2019) subsector (2019)
July 10, 1224 Wonowon, British | Allnorth Consultants Industrial Removed the worker from all activities September
2019 Columbia Limited Sector, Portable | involving radiation devices until the worker 12
Gauge was adequately retrained in all aspects of safe
radiation device handling and operations and
until all items of non-compliance were
corrected to the satisfaction of the CNSC.
September | 0561 Montreal, Québec Montreal Neurological | Commercial, Restricted hotcell activity to ensure that doses November 5
12,2019 Institute and Hospital Isotope to workers are ALARA. The licensee improved
Production the safety of the handling procedures. After
Accelerator implementing the changes, there was a
Facility reduction in the extremity doses to employees.
September | 1058 Delta, British High Precision Industrial A warrant was planned for early 2020 and had | Order is still
23,2019 Columbia Monitoring & Analysis | Sector, X-ray to be put on hold due to COVID-19 concerns open
Ltd. Fluorescence with the execution of the warrant.
Device
December | 1209 Location Licensee information Commercial This order was issued due to security related Order is still
6, 2019 information will be | will be provided when concerns and remains open. open
provided when the | the order is closed
order is closed
December | 6062675 Brantford, Ontario | Mississauga Metal and | WNSL The licensee working on revising the radiation | Order is still
13, 2019 Alloys Inc. protection program to address the order. open
Financial impacts of COVID-19 have resulted
in reallocation of resources and delayed
completion of revisions to the radiation
protection program.
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Closure
Issue date ) ) Sector, ) d
Order # Location Licensee Licensee response ate
(2019) subsector (2019)
Dec. 19, n/a Burlington, ON Isologic Innovative Commercial The Licensee has demonstrated a strong January 7,
2018 Radiopharmaceuticals sector, commitment in improving the safety of their I- | 2020
Ltd. Processing of 131 production activities through:
nuclear e Increasing resources such as hiring an
substances additional on-site RSO so that all

production hours are covered

e Commissioning a new 1-131 production
facility, including an new hot cell

e Improving environmental monitoring
systems

e Submitting detailed procedures for all
aspects of 1-131 production for CNSC
review
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Appendix D: Doses to Workers

A total of 63,015 workers in the four sectors covered in Part 1 were monitored for occupational doses in
2019, 26,539 of whom were classified as Nuclear Energy Workers (NEWSs). The differences in doses to
workers among sectors reflect the nature of the various activities within those sectors. Figure 11 shows
the doses received by the 26,539 NEWs monitored in 2019, while figure 12 shows the doses of NEWs
from 2015 to 2019.

Figure 11: Sector-by-sector comparison of annual effective doses to all NEWSs reported by licensees
in 2019
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Figure 12: Annual effective doses to NEWSs, 2015 — 2019, all sectors combined
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In 2019, one non-NEW worker in the medical sector received a dose of 1.85 mSv. This is above the
regulatory limit of 1 mSv/year for a worker who is not a NEW. The licensee could not come up with a
reasonable explanation for the exceedance. The manufacturer did not find any anomalies with the
dosimeter. CNSC staff issued a return to work letter with increased monitoring with a direct reading
dosimeter. All doses recorded during the 6 month period after the event were normal.

In 2019, a NEW exceeded the whole body dose limit of 50 mSv. The employee was from the medical
sector and the dose to the employee was 57 mSv. The licensee's investigation did not reveal any root
cause for the dose and the dose is likely non-personal; however a non-personal dose assumption cannot be
supported. The worker was initially removed from tasks that could add to the dose. On December 18,
2019, the licensee made a request to the CNSC for an authorization to return the affected worker to work.
CNSC staff evaluated this request and the authorization was granted. This event was reported at the
Commission hearing in June 2020.

D.1  Medical sector

This appendix shows the doses received by NEWSs in the medical sector, as reported to the CNSC in 2019
(Figure 13). Note that the total number of NEWs shown in the medical sector row is the aggregate for the
entire sector, including subsectors not highlighted in Part I. Results are similar to past years.
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Figure 13: Doses to nuclear energy workers in the medical sector, by subsector reported in 2019. A
breakdown by subsector is included.
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D.2  Industrial sector

This appendix shows the doses received by NEWSs in the industrial sector, as reported to the CNSC in
2019 (Figure 14). Note that the total number of NEWSs shown in the industrial sector row is the aggregate
for the entire sector, including subsectors not highlighted in Part I. Results are similar to past years.

Figure 14: Doses to nuclear energy workers in the industrial sector reported in 2019. A breakdown
by subsector is included.
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D.3  Academic and research sector

This appendix shows the doses received by NEWSs in the academic and research sector, as reported to the
CNSC in 2019 (Figure 15). Note that the total number of NEWSs shown in the academic and research
sector row is the aggregate for the entire sector, including subsectors not highlighted in Part I. Results are
similar to past years.

Doses received by NEWSs working at the CNSC laboratory remained very low, with all workers receiving
doses below 0.5 mSv.

Figure 15: Doses to nuclear energy workers in the academic and research sector reported in 2019.
A breakdown by subsector is included.

10,000
%2
= 1,000
w
=
=
© 100
(]
£
=] 10
z
! 0 .d 20
<05 | 792 Sqgang 723N g >50
mSv and <5 mSv <20 and < mSv
<1mSv ~ mSv 50 mSv

M Laboratory studies and
consolidated use of 2,457 40 19 1
nuclear substances

B Academic and

3,049 88 53 3
research sector

D.4 Commercial sector

This appendix shows the doses received by NEWSs in the commercial sector, as reported to the CNSC in
2019 (Figure 16). Note that the total number of NEWs shown in the commercial sector row is the
aggregate for the entire sector, including subsectors not highlighted in Part 1. Results are similar to past

years.

e-Doc 6316471 (WORD)
e-Doc 6359430 (PDF) 40



Directorate of Nuclear Substances Regulations Regulatory Oversight Reports

Figure 16: Doses to nuclear energy workers in the commercial sector reported in 2019. A
breakdown by subsector is included.
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Appendix E: 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 the reports are set out in the NSCA, its
regulations and the licence conditions. CNSC staff review, assess and track all events reported by
licensees.

Since 2014, reported events have been ranked using the International Nuclear and Radiological Event
Scale (INES), a tool for communicating the safety significance of nuclear and radiological events to the
public. Note that the scale is not a tool for comparing safety performances among facilities or
organizations, but rather for effectively communicating the safety significance of events.

In 2019, 183 events related to nuclear substances and prescribed equipment were reported to the CNSC
(Figure 17). Of these events, 181 ranked as INES level 0 (no safety significance), one was ranked as
INES level 1 (anomaly), and one was ranked as INES level 2 (incident). A description of each event can
be found in Table 18.

The INES level 1 event involved non-NEW that exceeded the annual limit of 1 mSv (refer to the event
previously discussed in Appendix D Doses to Workers).

The INES level 2 event reported in 2019 involved a NEWs with an annual whole body dose in excess of
the regulatory limits (refer to the event previously discussed in Appendix D Doses to Workers).

e-Doc 6316471 (WORD)
e-Doc 6359430 (PDF) 42


http://www.nuclearsafety.gc.ca/eng/resources/emergency-management-and-safety/ines-classification.cfm
http://www.nuclearsafety.gc.ca/eng/resources/emergency-management-and-safety/ines-classification.cfm

Directorate of Nuclear Substances Regulations Regulatory Oversight Reports

Figure 17: Reported events from 2015 — 2019 all sectors combined
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Note: Unplanned exposures include individuals crossing safety barriers while industrial radiography was
occurring, skin contamination events below regulatory limits, any events where procedures were not
followed and workers received dose below regulatory limits, and any events where regulatory limits were
exceeded.

Table 18: Events reported to CNSC in 2019

Date INES
# reported | rating Event type Sector Event summary
3549 Jan. 1 0 Breach of Industrial The exterior fence at a facility was cut
security open and a fuel transfer pump was
stolen. No attempt was made to
access the radiation storage bunker.
Local police were notified. The fence
was repaired. The event is closed.
3554 Jan. 7 0 Packaging and | Commercial A vehicle carrying fluorine-18 was
transport involved in a motor vehicle collision.
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There was no damage to the Type A
package. The event is closed.

3566

Jan. 7

Unplanned
exposure

Medical

A NEW received skin contamination
from technitium-99m while injecting
a nuclear medicine patient. The
worker was wearing personal
protective equipment but received
contamination on the face, neck, hair
and arms. Decontamination
procedures were followed
immediately. The CNSC radiation
protection staff reviewed the situation
and confirmed that the dose received
was well within the regulatory limits.
This event is considered closed with
no further actions required.

3553

Jan. 10

Packaging and
transport

Commercial

A vehicle transporting fluorine-18
was involved in a motor vehicle
collision. There was no damage to the
Type A package. The event is closed.

3557

Jan. 10

Breach of
security

Medical

A construction worker bypassed the
card access and PIN security system
by short circuiting the access panel in
order to complete work in a restricted
area. No sources went missing. The
contractor did not receive an
overexposure as a result of the
incident. Contract staff have been
retrained. The event is closed.

3558

Jan. 10

Lost

Medical

A cobalt-57 (1.85 MBq) was reported
lost. The licensee suspects it was sent
out with the laundry. This is a very
low risk sealed source. There is no
risk to the public. The event is closed.

3567

Jan. 17

Contamination

Academic and
Research

A routine leak test performed by the
licensee on a nickel-63 sealed source
in an electron capture device in
storage revealed the presence of
contamination >200 Bq. The security
of the device has been maintained and
there is no impact to the environment
or health and safety of persons. The
licensee has committed to transferring
this device to an appropriate licensed
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waste facility. The event is considered
closed

3564

Jan. 18

Unplanned
exposure

Industrial

A NEW was inside a radiography
barrier while the cobalt-60 source was
in an unshielded position. The
estimated dose to the NEW as a result
of the incident was 0.36 mSv. The
incident was the result of
miscommunication between the two
NEWSs working at the site. Corrective
actions are being implemented to
prevent future recurrence. The event
is closed.

3570

Jan. 20

Packaging and
transport

Industrial

A Type A package containing a
technitum-99m generator (111 GBq)
sustained minor damage. The damage
had no impact on the integrity of the
package. The licensee recommended
that the package continue to the
destination. Consignee surveyed the
package upon receipt and confirmed
that all readings and swipes were
within normal limits. The event is
closed.

3574

Jan. 30

Unplanned
exposure

Medical

A NEW received contamination to
their hair and nasal cavity while
preparing radiopharmaceuticals in the
hot lab. The estimated dose to the
NEW was 72.5 mSv to the skin,
which is below the regulatory limit of
500 mSv. The event is closed.

4577

Feb. 4

Device
malfunction

Industrial

The shutter on a portable gauge in
storage was partially open. Manual
attempts to close the shutter were
unsuccessful. After the workers
cleaned the gauge, they were able to
successfully close the shutter. A
survey meter confirmed that the
radiation levels were at background.
The event is closed.

4575

Feb. 5

Breach of
security

Medical

A licensed cancer center experienced
a security breach when an individual
obtained a set of master keys. The
keys did not give access to the areas
where radiation source or prescribed
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equipment are located. All physical
barriers to these areas remained in
place. Corrective actions have been
taken by the license. The event is
closed.

4576

Feb. 7

Device
malfunction

Industrial

The radiation readings near the
shutter of a fixed gauge were higher
than normal. It was determined that
the shutter on the fixed gauge was
malfunctioning. The fixed gauge was
removed from the licensee's
possession by a licensed service
provider. No overexposures occurred
as a result of the incident. The event
is closed.

4578

Feb. 11

Breach of
security

Academic and
Research

A security system was disarmed when
the area was unattended. No one
accessed the area during this time and
the outer door and the shielding door
to the cobalt irradiator were closed
and locked. The security system was
rearmed as soon as it was discovered.
Corrective actions have been
implemented by the licensee. This
event is considered closed.

4580

Feb. 14

Spill

Medical

A spill of 2 GBq of fluorine-18 when
a vial dropped in a hot lab. No
personal skin contamination on the
technologist nor surface
contamination was detected.
Corrective actions have been
implemented to prevent future
recurrences. No overexposures or
personal contamination occurred as a
result of this event. The event is
closed.

4582

Feb. 14

Device
malfunction

Industrial

The shutter for a fixed gauge would
not properly close and the handle
appeared to be loose. The activity
from the device was normal and work
was not being conducted near the
device. The device was repaired by a
licensed service provider. The event
is closed.

e-Doc 6316471 (WORD)

e-Doc 6359430 (PDF)

46




Directorate of Nuclear Substances Regulations Regulatory Oversight Reports

Date INES
# reported | rating Event type Sector Event summary
4581 Feb. 15 0 Packaging and | Industrial A vehicle transporting a portable
transport gauge in its Type A package was

involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4583 Feb. 16 0 Packaging and | Commercial A vehicle transporting empty vials of
transport fluorine-18 FDG was involved in a
motor vehicle collision. There was no
damage to the package. The event is
closed.

4589 Feb. 19 0 Spill Medical A major spill of indium-111 greater
than 100 EQ was reported. The room
was cleaned and the area with fixed
contamination was covered with
shielding material. No personal
contamination occurred due to the
incident. The incident did not cause
any effects to the safety of workers
and the environment. The event is
closed.

4630 Feb. 19 0 Barrier breach | Industrial A non-NEW crossed a radiography
barrier despite verbal warnings from
the CEDOs on site. The worst-case
scenario estimated dose of 0.00073
mSv to the non-NEW (below the
public dose limit of 1 mSv). No
overexposures occurred as a result of
this. The event is closed.

4587 Feb. 21 0 Contamination | Commercial An empty transport package returned
by a client was contaminated with
technitium-99m. There was also
contamination on the driver’s hands
and in the vehicle. The driver's hands
were decontaminated below limits
and the case was stored for further
decay. There were no overexposures
as a result of this event. The event is

closed.
4590 Feb. 24 0 Device Industrial A sealed source used in radiography
malfunction source got stuck in a shielded

position. This was detected during
pre-operational checks. The guide
tube and device source were both
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taken out of service. The event is
closed.

4593

Feb. 24

Breach of
security

Medical

A licensee had an unplanned power
outage which opened a bunker door to
a treatment room containing Class 1l
prescribed equipment. The hospital's
security department was not notified
of the power outage and the bunker
door was left open until it was closed
by an authorized user. The outer glass
door in front of the bunker door
remained locked by a physical key.
Security procedures have been
updated to prevent future recurrences.
No overexposures occurred as a result
of this event and all sources were
accounted for. The event is closed.

4594

Feb. 26

Device
malfunction

Industrial

A sealed source in an exposure device
was stuck in an unshielded position
when the source became disconnected
from the control cable. The licensee
successfully performed a source
retrieval. The maximum dose to
NEWSs was 11 uSv. No overexposures
occurred as a result of this event. The
device has been taken out of service
for maintenance. The event is closed.

4597

Feb. 28

Device
malfunction

Industrial

Non-NEWSs were performing work
around a fixed gauge whose shutter
failed to close. The workers did not
follow proper procedures and were
not using a survey meter. CNSC staff
conducted worst case dose estimates
and confirmed that no overexposures
occurred as a result of this event. The
event is closed.

WNSL

Mar. 1

Packaging and
transport

Commercial

Four sea containers received from an
international nuclear power plant
arrived at the licensee’s facility were
not labelled with the proper transport
category levels and overpack label.

4599

Mar. 3

Stolen

Industrial

A radiography truck with an exposure
device was stolen from a licensee's
location. The incident was reported to
the police. Using the onboard GPS
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tracker, the truck and exposure device
were recovered the next day. The
event is closed.

4602

Mar. 6

Contamination

Medical

The licensee reported contamination
above regulatory limits. The
contamination was cleaned up and the
licensee revised their procedures to
prevent further incidents. The event is
closed.

4604

Mar. 6

Unplanned
exposure

Medical

A student (NEW) received a dose that
exceeded the action level but was
below regulatory limits. The cause of
the elevated dose was determined to
be the student’s inexperience,
including possible contamination of
the dosimeter. The event is
considered closed.

4603

Mar. 7

Unplanned
exposure

Medical

A nuclear medicine technologist
received a dose to the extremity of
36.6 mSv (below the regulatory limit
of 500 mSv) when they knocked a
syringe containing technitium-99m.
The individual involved was a NEW.
The event is closed.

4611

Mar. 12

Packaging and
transport

Commercial

A licensee received a package with
minor damage. There was a small
puncture in the corner of the package,
the courier noticed this and notified
the consignee who sent staff to
monitor the package. There was no
damage to the contents or shielding,
and no leaks were detected. The event
is closed.

4612

Mar. 18

Lost

Academic and
Research

The licensee reported that a liquid
scintillation counter was lost from
their inventory. The radiation device
contained 592 kBq of cesium-137.
Due to the low activity of the source
(Category 5), there is on risk to the
public or workers. The event is
closed.

4613

Mar. 20

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
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package or to the portable gauge. The
event is closed.

4614

Mar. 21

Device
malfunction

Industrial

A portable gauge was discovered in
the secure storage room with the
shutter open. The RSO immediately
closed shutter and the device was sent
to the licensed service provider for
servicing. There were no
overexposures as a result of this
incident. The event is closed.

4629

Mar. 21

Breach of
security

Medical

The RSO was doing a routine check
after hours and noticed that the
treatment room door was open and a
key had been left on the control
console of a prescribed equipment.
He secured the prescribed equipment
and the room as per protocol. An
investigation determined that the
situation was due to a
miscommunication between staff on
who was responsible to secure the
room. No nuclear substances went
missing, and prescribed equipment
was not damage. The event is closed.

4615

Mar. 26

Device
malfunction

Industrial

A portable gauge was shipped to a
service provider with the shutter
open. The device was cleaned and the
shutter is functioning. There was no
overexposure as a result of this
incident. The event is closed.

4618

Mar. 29

Packaging and
transport

Commercial

A vehicle transporting packages of
technitium-99m was involved in a
minor vehicle accident. There was no
damage to the packages. The event is
closed.

WNSL

Apr. 3

Other - Injury

Commercial

A lost time accident occurred in
November 2018 but was not reported
to the CNSC until April 2019. The
event is closed.

4619

Apr. 2

Device
malfunction

Industrial

The shutters on two fixed gauges
were failing to closed. Initially, the
devices remained in operation in a
flagged off area. Later in the year, on
the manufacturer's recommendation,
the devices were replaced. The
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malfunctioning devices were sent to a
licensed service provider for disposal.
The event is closed.

4620

Apr. 3

Breach of
security

Commercial

An unauthorized individual gained
access to a cyclotron facility. The
individual flipped some electrical
switches which alerted the facility's
security personnel. The individual id
not access restricted areas. The event
is closed.

4621

Apr. 5

Device
damaged

Industrial

A technician noticed that some of the
welding at the bottom of a fixed
gauge was cracked. The fixed gauge
was locked out and put in secure
storage. The event is closed.

4626

Apr. 12

Other — flood

Medical

The licensee reported a flood in a
nuclear medicine facility. The facility
was decommissioned and surveyed.
The damaged equipment was being
replaced. The event is closed.

4627

Apr. 15

Lost

Medical

The licensee reported that four sealed
sources went missing after a flood in
a nuclear medicine facility. Two of
the sources are below the exemption
guantity. The other two are Category
5 cesium-137 sealed sources. The
sealed sources were not found. Due to
the low activity of the sources, there
is no risk to the public. This event is
considered closed.

4628

Apr. 16

Device
damaged

Industrial

A worker backed his car into a
portable gauge, causing some damage
to the device. Radiation surveys taken
after the incident were within the
normal range. The licensee made
arrangements to repair the portable
gauge. The event is closed.

4631

Apr. 17

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.
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4633 Apr. 23 0 Device Industrial
damaged

A licensee discovered cracks on the
weld of a fixed gauge. The likely
cause was the age of the radiation
device; it is over 35 years old. The
radiation device will be replaced in
2020. The event is closed.

4635 Apr. 24 0 Spill Medical

A spill of approximately 400 MBq of
flourin-18 occurred in a hot lab. A
NEW received minor skin
contamination (4 mSv which is below
the limit of 500 mSv) to the arms and
face. The cart and equipment were
placed in storage for decay. The event
is closed.

4637 Apr. 24 0 Unplanned Commercial
exposure

A licensee detected elevated dose
rates, up to 1 mSv/h, coming from a
dumpster. Inside the dumpster they
found six molybdenum-99 generators
outside their shielding. The
molybdenum-99 columns were
retrieved and placed in a lead-
shielded storage at the warehouse.
The maximum dose received as a
result of this event is 4.4 mSv to a
NEW. The event is closed.

4639 Apr. 24 0 Spill Medical

A spill of 780 MBq of technitium-
99m spilled on the floor. No
personnel were contaminated. The
floor area was cleaned and
decontaminated. The event is closed.

4641 Apr. 26 0 Breach of Medical
security

A patient at a hospital wandered into
a secure area. There was no malicious
intent on the part of the patient. There
was no risk to the patient as the Class
Il prescribed equipment was turned
off. The event is closed.

4643 Apr. 29 0 Packaging and | Medical
transport

A package containing a cobalt-57
sealed source of 370 MBq was
sustained visible damage. The sealed
source was leak tested; no leaks were
detected. This event is considered
closed.

4651 Apr. 30 0 Breach of Medical
security

A security guard found the licensee's
brachytherapy room unsecured. There
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was no loss of nuclear substances or
damage to prescribed equipment as a
result of this event. The event is
closed.

4645

May 2

Device
malfunction

Industrial

The shutter on a portable gauge
became stuck after the gauge was
used. The device was transported
back to the licensee's storage location
where the RSO was able to close the
shutter. The maximum dose rate
measured was 1.9 uSv/hr at two
meters. The event is closed.

4649

May 8

Device
damaged

Industrial

An iridium-192 source used in an
exposure device could not be returned
to the shielded position after a routine
exposure. After a few attempts the
CEDO was able to return the sealed
source to the shielded position. A
close inspection of the guide tube
revealed that there was damage at the
threaded end (near the swage fitting)
that had not been visible during the
pre-operational checks. The
maximum dose to the NEW as a
result of this event was 17 uSv, with
no doses to members of the public.
This event is considered closed.

4653

May 8

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4654

May 13

Unplanned
exposure

Medical

A non-NEW received a dose of 1.85
mSv, which exceeds the regulatory
limit of 1 mSv. The employee could
not come up with a reasonable
explanation for the exceedance. The
manufacturer did not find any
anomalies with the dosimeter. CNSC
staff issued a return to work letter
with increased monitoring with a
direct reading dosimeter. This event is
considered closed.
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4836 May 13 0 Packaging and | Commercial
transport

A vehicle transporting one empty
package and one Type A package
with 58 GBq of fluorine-18 was
involved in motor vehicle collision.
The packages were not damaged. The
driver was transported to the hospital
and was released shortly thereafter.
The event is closed.

4662 May 15 0 Spill Medical

A technologist dropped a vial of
technitium-99m (1,852 MBq). The
technologist's shoes and apron were
contaminated and placed in decay
storage. The maximum whole body
dose was estimated to be 2 mSy,
which is below regulatory limits. The
event is closed.

4657 May 19 0 Device Industrial
malfunction

A locking pin was missing from the
shutter handle of a fixed gauge,
indicating degradation of the radiation
device. The RSO was able to close
the shutter and survey results were
within normal levels. The device was
dismounted and placed in storage,
until it could be serviced. The event is
closed.

4658 May 21 0 Unplanned Medical
exposure

A NEW received contamination to the
skin from technitium-99m while
injecting a nuclear medicine patient.
Decontamination procedures were
followed immediately. The dose to
the skin of the NEW was 8.2 mSv and
effective dose to the worker's hand as
0.04 uSv, which is below regulatory
limits. The event is closed.

WNSL | May 22 0 Packaging and | Commercial
3 transport

The licensee used a damaged
container for a shipment. The licensee
did not detect the damage during their
pre-shipment inspection. There was
no radiological release. The event is
closed.

4659 May 24 0 Device Industrial
damaged

A sealed source used for industrial
radiography became stuck in the
guide tube when the guide tube was
dented. The sealed source could not
be retracted into the exposure device.
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A source retrieval procedure was
conducted successfully. The doses to
the EDOs (all NEWSs) were 380 uSv,
170 uSv and 208 uSv. The event is
closed.

4660

May 24

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4661

May 24

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4665

May 29

Unplanned
exposure

Commercial

A NEW received skin contamination
to the hand from technitium-99m. The
likely cause was that the worker
handled contaminated personal
protective equipment (gloves and
sleeves) with bare hands. The
estimated dose to the NEW's right
hand was 50.7 mSv, so below the
regulatory limit of 500 mSv. The
event is closed.

4674

Jun. 6

Packaging and
transport

Commercial

A vehicle transporting excepted
packages was involved in a motor
vehicle collision. There was no
damage to the packages. The event is
closed.

4675

Jun. 7

Breach of
security

Medical

Tithe motion sensor alarm for an
irradiator suite was found unarmed. It
was re-armed upon discovery. There
was no loss of nuclear substances or
damage to prescribed equipment as a
result. The event is closed.

4693

Jun. 7

Unplanned
exposure

Medical

Two NEWSs were contaminated with
technitium-99m while performing a
perfusion lung study. The syringe was
not securely attached to the
intravenous lock, which resulted in
the dose being ejected outside of the
lock and into the air. The two NEWs
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were contaminated, cleanup
procedures were executed. The
maximum doses received as a result
of this event were 191 mSv to the
extremity of the first NEW and 12
mSv whole body dose to the other
NEW. These are below the regulatory
limits of 500 mSv/year for extremities
and 50 mSv/year for the whole body).
The event is closed.

4678

Jun. 10

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4682

Jun. 10

Device
malfunction

Industrial

A sealed source (iridium-192, 555
GBq) used for industrial radiography
could not be retracted into the
shielded position in the exposure
device due to a loop in the guide tube
extension. The exposure device was
moved to remove the loop and the
sealed source was retracted to the
shielded position. The doses received
by the NEWs involved in the retrieval
were 0.4 mSv and 0.05 mSv (so
below regulatory limits but in
exceedance of action levels). The
event is closed.

4691

Jun. 10

Barrier breach

Medical

Two window cleaners accessed the
roof above the linacs with a ladder.
The area has a slightly elevated dose
rate (~10 uSv/h) and is supposed to be
accessed only with authorization from
the physics department. There was no
overexposure as a result of this event.
The event is closed.

4677

Jun. 11

Packaging and
transport

Commercial

A vehicle transporting packages of
technitium-99m was involved in a
minor vehicle accident. There was no
damage to the packages. The event is
closed.

4681

Jun. 11

Device
malfunction

Industrial

A licensee transported a portable
gauge with an open shutter to a
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licensed service provider. The service
provider fixed the problem with the
shutter. There were no overexposures
as a result of this event. This event is
considered closed.

4684

Jun. 17

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4669

Jun. 19

Spill

Commercial

A spill of gallium-58 (56 MBQ)
occurred during the preparation of
samples. The NEW involved received
a dose to the hand of 15.05 mSv and
an effective dose of 0.7 mSv, which is
below regulatory limits. The event is
closed.

4685

Jun. 20

Device
damaged

Industrial

A licensee reported a damaged
portable gauge. There was a crack in
the plastic casing likely caused by
over-tightened screws. Leak tests
were conducted; no leaks were
detected. The device was sent for
repair by a licensed service provider.
The event is closed.

4688

Jun. 25

Packaging and
transport

Commercial

A package was damaged during
shipment when it was exposed to rain.
Only the external package was
damaged, none of the internal
packages or contents were damaged.
The box was repackaged before being
shipped to its final destination. The
event is closed.

4694

Jun. 27

Breach of
security

Industrial

There was an attempted break-in at
licensee location. A hole was cut in
perimeter fence. The licensee was
notified by security firm, who secured
the area until the RCMP arrived; an
inspection of the yard and facility was
conducted, and there was no breach of
the radiation storage area. The event
is closed.
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4695

Jun. 27

0

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4697

Jun. 28

Breach of
security

Industrial

A local police force reported that a
door at a licensee location with
radiation warning signs was open.
The licensee determined that the door
was not properly locked by the last
person exiting the shop. The radiation
device was off site at the time of the
incident. The event is closed.

4696

Jul. 2

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4700

Jul. 2

Breach of
security

Industrial

A licensee's facility was broken into
multiple times over a six-day period.
The perimeter gate opening
mechanism was damaged to gain
access to the facility. There was no
attempt to access the area where the
fixed gauge is stored. RCMP are
investigating the incident. The event
is closed.

4701

Jul. 4

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. Leak tests were conducted; no
leaks were detected. The event is
closed.

4705

Jul. 4

Other

Commercial

A release of carbon-11 occurred from
a cyclotron facility. There were no
overexposures as a result of this
event. The dose to the most
vulnerable member of the public and
to a NEW at the facility were
determined to be very low, less than
0.1 uSv for both cases. This is well
below regulatory limits of 1 mSv/year
for members of the public and 50
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mSv/year for NEWSs. The event is
closed.

4699

Jul.5

Breach of
security

Industrial

An unauthorized individual jumped
the fence to enter the yard of a
licensee's facility. Two personal
vehicles were broken into at the
facility, but there was no attempt to
break in to the radiation storage area
onsite, and all equipment and sources
were accounted for. The incident was
reported to the local police. The event
is closed.

WNSL

Jul. 5

Packaging and
transport

Commercial

The licensee used a damaged
container for a shipment. The licensee
did not detect the damage during their
pre-shipment inspection. There was
no radiological release. The event is
closed.

4704

Jul. 8

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. Leak tests were conducted; no
leaks were detected. The event is
closed.

4706

Jul. 11

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. There was
significant damage to the gauge. Leak
test were conducted; no leaks were
detected. The event is closed.

4710

Jul. 11

Packaging and
transport

Commercial

A vehicle transporting empty
packages was involved in a motor
vehicle collision. There was no
damage to the packages. The event is
closed.

4707

Jul. 12

Device
damaged

Industrial

The guide tube of an exposure device
was damaged when a heavy piece of
equipment fell on it from a height of 1
m. The CEDOs were able to retract
the source back into the exposure
device. There was no overexposure as
a result of this event. The event is
closed.

4839

Jul. 12

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. Leak tests were performed; no
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leaks were detected. The event is
closed.

4711

Jul. 17

spill

Commercial

A vial of fluorine-18 (320 MBq) was
spilled in a clean room. There was no
personal contamination as a result of
the incident. Contaminated clothing
was set aside for decay. The clean
room was closed until radiation levels
dropped. The event is closed.

4714

Jul. 18

Device
damaged

Industrial

A licensee shipped a damaged
portable gauge to a licensed service
provider without notifying the
recipient. The damage to the gauge
was severe, however the dose rates
were within the normal range. Leak
tests were conducted; no leaks were
detected. The gauge was disposed of.
The event is closed.

4716

Jul. 19

Packaging and
transport

Commercial

A vehicle transporting an empty
package was involved in a motor
vehicle collision. There was no
damage to the packages. The event is
closed.

4717

Jul. 19

Breach of
security

Industrial

An exposure device was left on a
radiography truck without the proper
security measures in place. Neither
the truck, the storage cabinet for the
exposure device, nor the exposure
device storage vault were properly
locked. No radiation devices were
missing as a result of the incident.
The event is closed.

4719

Jul. 23

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
extensive but the sources stayed in the
shielded positions. Leak tests were
performed; no leaks were detected.
The event is closed.

4721

Jul. 25

Spill

Medical

A spill of 150 MBq fluorine-18
occurred as a result of a defective
infusion kit. There was no skin
contamination of either the worker or
the patient. The room was
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decontaminated prior to being used
again. The event is closed.

4722

Jul. 25

Packaging and
transport

Medical

A licensee received a damaged
package containing a vial of iodine-
123. The package was damaged
during transport. No contamination
was detected on the package and the
vial was undamaged. The licensee
notified the consignor of the incident.
The event is considered closed

4733

Jul. 31

Packaging and
transport

Industrial

A driver of a truck containing well
logging tools hit a bunker door at a
storage location causing some
damage to the door. There was no
damage to the sealed sources on
board the vehicle, nor to the sealed
sources in storage. The damaged
infrastructure was repaired. The event
is closed.

4734

Aug. 2

Unplanned
exposure

Industrial

A CEDO was exposed accidentally
while conducting industrial
radiography when the sealed source
was exposed prematurely by his
working partner due to lack of
communication. The maximum dose
received as a result of this event was
0.14 mSv. This is below regulatory
limits. The event is closed.

4735

Aug. 3

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4736

Aug. 5

Device
damaged

Industrial

A licensee discovered cracking
around the cap on one of their fixed
gauges. Measured dose rates were in
the normal range. Leak tests were
conducted; no leaks were detected. A
licensed service provider and the
gauge manufacturer will conduct an
investigation to determine the cause
of the cracking. The event is closed.
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4738

Aug. 7

0

Breach of
security

Medical

The security alarm on a gamma knife
suite (Class Il prescribed equipment)

was disarmed overnight. This was the
second such incident in three months.
The event is closed.

4739

Aug. 8

Breach of
security

Industrial

A CEDO and trainee left an exposure
device at a client's site. The CEDO
returned to get the exposure device
when the client informed the licensee
that they found the exposure device
onsite. There was no exposure to any
person as a result of this event. The
event is closed.

4605

Aug. 16

Lost

Medical

An iodine-125 seed (6 MBq;
Category 5 sealed source) was
missing from storage. The licensee
searched for the seed but were unable
to find it. Due to the low activity of
the source, there is no risk to the
public or to workers. The event is
closed.

4743

Aug. 19

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4744

Aug. 23

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
severe. Leak tested were conducted:;
no leaks were detected. The event is
closed.

4745

Aug. 23

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
severe. Leak tested were conducted;
no leaks were detected. The event is
closed.

4746

Aug. 27

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. Leak tested were conducted;
no leaks were detected. The event is
closed.

4748

Aug. 30

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
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severe. Leak tested were conducted;
no leaks were detected. The event is
closed.

4731

Sep. 2

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge was involved in a motor
vehicle collision. The Type A
package containing the gauge was
ejected on to the road. The Type A
package was damaged. The portable
gauge also sustained minor damage.
Leak tests were conducted; no leaks
were detected. The event is closed.

4750

Sep. 3

Packaging and
transport

Commercial

A vehicle transporting excepted
packages was involved in a motor
vehicle collision. There was no
damage to the packages. The event is
closed.

4757

Sep. 4

Device
damaged

Industrial

An exposure device failed the No-Go
test. The licensee's investigation
revealed that the exposure device was
dropped by CEDO and damaged.
There were no overexposures as a
result of this incident. The event is
closed.

4751

Sep. 5

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4752

Sep. 6

Packaging and
transport

Industrial

A portable gauge fell off of a truck
during transport, and was recovered
immediately. The worker did not
follow internal procedures for
securing a portable gauge in the back
of the truck. There was no visible
damage to the transport gauge or case.
The portable gauge was returned to
the main storage location and
removed from service until leak tests
confirmed there were no leaks. The
event is closed.

4753

Sep. 6

Device
malfunction

Industrial

The shutter on a fixed gauge was
stuck in the open position. Dose rates
were within the normal range. A
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licensed service provider removed
and disposed of the device. The event
is closed.

4754

Sep. 6

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. Leak tests were performed; no
leaks were detected. The event is
closed.

4869

Sep. 7

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4755

Sep. 9

Packaging and
transport

Industrial

A portable gauge fell from the tailgate
of a truck during transport. The
authorized user recovered the portable
gauge within 15 min. There was no
visible damage to the Type A package
or the portable gauge. Leak tests were
conducted; no leaks were detected.
The event is closed.

4807

Sep. 12

spill

Commercial

A spill of 100 - 200 MBq gallium-68
occurred in a laboratory when the
bottle of containing the gallium-68
was pierced by a needle. There was
no skin contamination, overexposure,
or release to the environment. The
event is closed.

4759

Sep. 13

Device
damaged

Industrial

The plastic casing on a portable gauge
was damaged when an authorized
user dropped it. Radiation surveys
returned dose rates within the normal
range. Leak tests were conducted; no
leaks were detected. The gauge was
sent to a licensed service provider for
repair. The event is closed.

4760

Sep. 13

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
significant. Leak tests were
conducted; no leaks were detected.
The portable gauge was repaired by a
licensed service provider. The event
is considered closed
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4762

Sep. 16

0

Packaging and
transport

Industrial

A vehicle transporting an exposure
device was involved in a motor
vehicle collision. There was no
damage to the exposure device. The
event is closed.

4763

Sep. 18

Spill

Commercial

A spill of 4.588 GBq of technitium-
99m occurred in a fume hood. There
was no overexposure and no releases
to the environment. This event is
considered closed.

4764

Sep. 18

Device
malfunction

Industrial

The shutter on a fixed gauge only
closed halfway. A licensed service
provider repaired the shutter. The
event is closed.

4765

Sep. 18

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4766

Sep. 23

Device
malfunction

Commercial

During preventative maintenance, a
licensee determined that servicing
done 11 months before resulted in
higher than expected dose rates as a
result of an improperly aligned and
collimated industrial linear
accelerator. There were no unplanned
exposures as a result of the incident
since the accelerator and resultant
beam were in unoccupied areas.

4768

Sep. 23

Device
damaged

Industrial

An exposure device was functioning
in an unusual way. The CEDO
reported that retracting the source felt
unusual. The exposure device and
guide tube were taken out of service.
The problem was traced to a loose
piece of metal from inside the guide
tube was affecting the device's
function. The event is closed.

4770

Sep. 23

Breach of
security

Academic and
Research

The licensee's security system was
unarmed overnight. There was no
indication of any forced entry. No
sealed sources or radiation devices
were missing. The event is closed.
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4769

Sep. 24

0

Barrier breach

Industrial

Three members of the public (client
employees) drove into an area where
industrial radiography was taking
place. The truck drove past radiation
warning signs. The CEDO retracted
the sealed source quickly. The three
individuals in the truck received a
dose of 30 uSv. This is below the
regulatory limit of 1 mSv/year. The
event is closed.

4772

Sep. 27

Device
malfunction

Industrial

An authorized user discovered a
portable gauge with a partially open
shutter in a licensee's storage location.
The portable gauge was cleaned and
the shutter functions properly. The
event is closed.

4773

Oct. 1

Packaging and
transport

Commercial

A licensee received a package with a
broken tie-wrap. The tie-wrap
snapped in the delivery truck. The
event is closed.

4775

Oct. 2

Device
damaged

Industrial

The shutter on a fixed gauge was
stuck in the open position. A licensed
service provider removed the gauge
and arranged for its disposal. The
cause of the stuck shutter was
determined to be water entering the
device and undergoing repeated
freeze-thaw cycles. The event is
closed.

4776

Oct. 3

spill

Commercial

A vial of technitium-99m was
dropped on the floor causing a spill of
25 GBqg. The spill area was
decontaminated and covered with
lead shielding until dose rate
measurements returned to normal
levels. One worker had contamination
on their pants; these clothes were
bagged and left to decay. The
individual did not have any skin
contamination. The event is closed.

4774

Oct. 6

Device
damaged

Industrial

The remote controls for an exposure
device were damaged when they
came into contact with a hot pipe,
which prevented the CEDO from
retracting the sealed source back into
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the device. The sealed source was
stuck in an unshielded position. A
successful source retrieval was
performed, with minimal exposure to
the CEDOs involved. The event is
closed.

4778
(WNSL

Oct. 8

Packaging and
transport

Commercial

A truck transporting waste nuclear
substances was involved in a motor
vehicle collision. There was no
damage to the packages and no
injuries to the driver. The event is
closed.

4777

Oct. 8

Breach of
security

Industrial

On two consecutive nights,
unauthorized persons entered the yard
of a licensed location by cutting a
hole in the fence. Company trucks
were vandalized. On the second night,
the door to the radiation building was
damaged. The individuals did not
gain access to the radiation building.
The alarm system was still armed and
all prescribe event is considered
closed.

4779

Oct. 10

Unplanned
exposure

Academic and
Research

A NEW tested positive for thyroid
uptake of 1-124. The uptake to the
thyroid gland was 131.16 mSv and
committed effective dose of 4.06
mSv. There was no contamination
found in the laboratory. All other
workers who were working in the
laboratory at the same time were also
tested; none yielded a positive result
for thyroid uptake of iodine. The
event is closed.

4783

Oct. 10

Packaging and
transport

commercial

A vehicle transporting packages
containing technitium-99m was
involved in a motor vehicle collision.
The packages were not damaged. The
driver was injured and taken to
hospital. The event is closed.

4806

Oct. 10

Device
damaged

Industrial

The mounting fixture for a detector

on a fixed gauge was damaged. The
licensee conducted radiation survey;
levels were within usual ranges. The
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mounting fixture was fixed. The event
is closed.

4780

Oct. 11

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4782

Oct. 12

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
severe. The portable gauge was sent
to a licensed service provider for
disposal. Leak tested were conducted,;
no leaks were detected. The event is
closed.

4781

Oct. 14

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. The source rod was extended
at the time. The authorized user was
able to retract the source to the
shielded position. Radiation surveys
were in the normal range. Leak tests
were conducted; no leaks were
detected. The event is considered
closed.

4784

Oct. 16

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4785

Oct. 16

Device
malfunction

Industrial

A cobalt-60 sealed source used for
industrial radiography became
disconnected. The sealed source was
transferred to another exposure
device, reconnect, and returned to the
original device using a new guide
tube. The highest dose to a CEDO as
a result of this event was 1.10 mSv.
The event is closed.

4789

Oct. 16

Device
malfunction

Industrial

The shutter on a fixed gauge was
malfunctioning. Initially, the shutter
would not close when prompted but it
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did eventually close. The fixed gauge
was locked out. The event is closed.

4794

Oct. 18

Unplanned
exposure

Industrial

Two non-NEWSs entered a confined
space that had a fixed gauge whose
shutter was in the open position. No
overexposures occurred as a result of
the event; the maximum dose
received as a result of the event was 4
uSv. The event is closed.

4886

Oct. 18

Device
malfunction

Industrial

The shutter on a portable gauge was
stuck in the partially open position.
The gauge was packed in its Type A
package, locked and tagged out of
service. Dose rates measured
indicated a small beam with elevated
reading. The worker returned the
gauge to the storage location. A
licensed service provider was able to
repair the gauge. The event is closed.

4791

Oct. 22

Device
malfunction

Industrial

The shutter on a fixed gauge was
malfunctioning and stuck in the open
position. The area was cordoned off.
The shutter arm of the device was
repaired by the manufacturer. The
cause of the incident was attributed to
metal failure. The event is closed.

4790

Oct. 23

spill

Commercial

A spill of 33 GBq iodine-131
occurred in a shielded production box
at a licensee's facility. The door to the
box was open for operational reasons
at the time of the spill. Affected
workers underwent thyroid screening.
The maximum extremity dose as a
result of this event is 3.7 mSv to a
NEW (well below limit of 500 mSv).
The box was decontaminated and
returned to use. The event is closed.

4792

Oct. 24

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
minor. The event is closed.

4796

Oct. 25

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
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package or to the portable gauge. The
event is closed.

4797

Oct. 25

Unplanned
exposure

Industrial

A non-NEW was inside barrier during
radiography operations. The
calculated dose for this non-NEW is
0.006 mSv, which is well below the
regulatory limits. The event is closed.

4798

Oct. 28

Device
damaged

Industrial

During annual leak testing a fixed
gauge, a licensee discovered a heavily
corroded fixed gauge. The radiation
surveys taken at the gauge were
within the normal levels. Leak tests
were performed; no leaks were
detected. A licensed service provider
removed and disposed of the sealed
source inside the gauge so that the
fixed gauge could be removed and
disposed. The event is closed.

4800

Oct. 29

Device
malfunction

Industrial

The shutter on a fixed gauge would
not close. All maintenance activities
in the vicinity of the gauge were
suspended until a licensed servicing
company repaired the shutter on the
fixed gauge. The event is closed.

4802

Nov. 1

Barrier breach

Industrial

Two non-NEWSs were working inside
a vessel near where industrial
radiography was taking place. Based
on a recreation of the scenario, the
non-NEWs did not receive a dose
from the industrial radiography
operations. The event is closed.

4803

Nov. 4

Breach of
security

Industrial

Two CEDO:s left an exposure device
at a client's facility overnight, in an
unsecured manner. The exposure
device was found the next day at the
same place where it had been left.
The event is closed.

4804

Nov. 5

Device
damaged

Industrial

The steel rod on a portable gauge was
damaged when the worker tried to
force the lock. The sealed source
remained in its shielded position and
a radiation survey confirmed that the
dose rates around the gauge were
within normal levels. A leak test was
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conducted, with no leaks detected.
The event is closed.

4805

Nov. 5

spill

Medical

A spill of 10 GBq of technitium-99m
occurred in a laboratory. The vial
containing the technitium-99m fell on
the floor. The NEWSs shoes and pants
were contaminated, but there was no
skin contamination. The contaminated
items were placed in decay storage,
the spill was contained with absorbent
pads and the laboratory was closed to
allow for decay. There were no
overexposures as a result of this
event. The event is closed.

4811

Nov. 12

Unplanned
exposure

Industrial

A non-NEW crossed the radiography
barrier while industrial radiography
was taking place. The CEDO
immediately retracted the sealed
source. The dose rate where the non-
NEW was located was 20 uSv/h, and
the dose received by the individual
was below regulatory limits. The
event is closed.

4812

Nov. 12

Packaging and
transport

Industrial

A vehicle transporting a portable
gauge in its Type A package slid into
a ditch. There was no damage to the
Type A package or to the portable
gauge. The event is closed.

4813

Nov. 14

Breach of
security

Academic and
Research

A licensee' network drive was hit with
a ransomware attack. The drive is
shared by laboratory members for
common files. The licensee has
declined to pay the ransom. The lab
was unaware of vulnerability of data
on this particular drive. The licensee's
network security team is investigating
to assess the full extent of the data
stolen and how the attack was
launched. The event is closed.

4814

Nov. 18

Lost

Industrial

A Category 5 polonium-210 sealed
source (18.5 MBq) was lost by a
licensee. The licensee was conducting
an inventory check and could not
locate the source. The licensee
suspects that the sealed source has
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inadvertently been disposed of as
regular waste. Due to the low activity
of the sealed source, there is no
danger to the public or to the
environment. The event is closed.

4819

Nov. 21

Device
damaged

Industrial

A worker using a scissor lift came
into contact with the detector section
of a fixed gauge. The brackets
holding the detector broke and the
detector fell. This happened while the
shutter was opened. The shutter was
closed within a few minutes and the
radiation device was locked out of
service. The maximum dose received
by workers in the vicinity was 4 uSv,
so well below the regulatory limit for
a member of the public. The detector
was repaired and the fixed gauge was
returned to service. The event is
closed.

4820

Nov. 26

Device
damaged

Industrial

A portable gauge was damaged at a
construction site. The damage was
significant. Leak tests were
conducted; no leaks were detected.
The event is closed.

4822

Nov. 27

Unplanned
exposure

Medical

A NEW's dose report for a three-
month wearing period showed a
reading of 57 mSv, which is above
the regulatory limit of 50 mSv. The
licensee's investigation did not reveal
any root cause for the dose but a non-
personal dose assumption cannot be
supported. The event is closed.

4821

Nov. 29

Unplanned
exposure

Academic and
Research

Five NEWSs were contaminated with
lutetium-177 while working in a hot
lab. The maximum skin dose
received to the extremity was
estimated at 121 mSv, so below the
regulatory limit of 500 mSv. There
was no contamination outside of the
hot lab and no threat to the public or
environment as a result of this event.
The event is closed.

4825

Dec. 2

spill

Academic and
Research

A licensee's employee entered a
storage area for a routine inventory
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verification. Their survey instrument
indicated higher than normal tritium
air concentration. The worker left the
room immediately and had a bioassay
that indicated a preliminary dose
estimate received of approximately
0.22 mSv. It was determined that two
tritium gas cylinders were leaking in
the storage room. The licensee
determined that 113 GBq of H-3 were
released. The leaking cylinders were
removed to a fume hood with
monitored exhaust until disposal. The
event is closed.

4824

Dec. 3

Device
damaged

industrial

A portable gauge was damaged at a
construction site. The damage was
substantial. Leak tests were
conducted; no leaks were detected.
The event is closed.

4828

Dec. 3

Device
damaged

industrial

A portable gauge was damaged when
it fell off the back of a truck. The
authorized user was driving from one
compaction testing location to their
next work location and received a call
on the radio that their gauge had
fallen out of the back of their truck.
The tailgate in the back of the truck
had been left open. The plastic
housing on the gauge was cracked.
The event is closed.

4830

Dec. 5

Unplanned
exposure

industrial

Two non-NEWSs performed a leak test
on a fixed gauge while the shutter was
open. This was contrary to the
licensee's procedure. The maximum
dose estimates for the workers
involved was 4 uSv, which is below
regulatory limits. The event is closed.

4832

Dec. 6

Device
damaged

industrial

A portable gauge sustained minor
damage to the casing when the gauge
was buried after the wall of a trench
collapsed. Emergency procedures
where initiated by the worker and the
RSO contacted. Dose rate
measurements confirmed the sources
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Event summary

were in the shielded position. The
event is closed.

4833

Dec. 6

Device
damaged

industrial

The casing on a portable gauge was
damaged after a worker dropped the
portable gauge from a height of 0.5
m. Does rate measurements were at
normal levels. The portable gauge
was transferred to a licensed service
provider for repair. The event is
closed.

4834

Dec. 6

Device
damaged

industrial

There was a fire in a building where
four fixed gauges were located. Each
gauge contains five Cs-137 sources.
The fire was extinguished a day after
it began. After the fire was
extinguished, a survey around the
building measured only background
radiation readings. All personnel
entering the area were required to use
electronic dosimeters, which also
showed only background radiation
levels. The area where the gauges
were located was cleared for access
14 days after the fire was
extinguished. A technician from a
licensed service provider determined
that the gauges were compromised,;
some lead melted and escaped.
Radiation levels were measured
approximately 60 uSv/hr at the gauge.
The gauges will be removed by a
licensed service provider who will
arrange for their disposal. The event
is closed.

4835

Dec. 6

Spill

Academic and
Research

A major spill of fluorine-18 spill in a
fume hood and on to the floor of a
laboratory. There was no personal
contamination as a result of the
incident. The laboratory was closed to
allow for decay. The event is closed.

4837

Dec. 9

Device
malfunction

industrial

A portable gauge was transported
with the shutter open to a licensed
service provider. The service provider
cleaned the shutter of debris and the
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# reported | rating Event type Sector Event summary

device is functioning normally. The
event is closed.

4840 Dec. 12 0 Device industrial A portable gauge was damaged at a
damaged construction site. The damage was
minor. Leak tests were performed; no
leaks were detected. The event is

closed.
4848 Dec. 16 0 Device industrial Two portable gauges were sent to a
malfunction licensed service provider were

shipped with the shutter open. There
was a build-up of material on the
gauges preventing the shutters from
closing properly. The gauges were
cleaned and the shutters were closed
successfully by the licensed service
provider. The event is closed.

4843 Dec. 17 0 Device industrial An exposure device was damaged
damaged when it was dropped from a height of
12 m. The device has been repaired
and returned to use. The incident
occurred when the rope being used to
hoist the device broke. The event is

closed.
4844 Dec. 17 0 Device industrial A portable gauge was damaged when
damaged it fell off a bridge. The damage was

minor. Radiation survey
measurements within the normal
range. The event is closed.

4847 Dec. 18 0 Device industrial A portable gauge had a stuck shutter.
malfunction The shutter was cleaned and the
shutter is now operating normally.
The event is closed.

4851 Dec. 19 0 Packaging and | industrial A vehicle transporting a portable
transport gauge in its Type A package was
involved in a motor vehicle collision.
There was no damage to the Type A
package or to the portable gauge. The
event is closed.

4850 Dec. 20 0 Device Industrial A licensed service provider received
malfunction two portable gauges with open
shutters on the same afternoon. The
gauges were from different licensees.
The devices were serviced and the
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shutters operated properly. The event
is closed.
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Appendix F: Inspections conducted in 2019

Table 19: Inspections conducted in 2019

Inspection Licensee name City Province | Inspection Sector
date type

2019-01-03 | IRISNDT Corp. Calgary AB Type Il industrial

2019-01-03 | Global Engineering & Testing Ltd Calgary AB Type Il industrial

2019-01-03 | Terracon Geotechnique Ltd. Calgary AB Type Il industrial

2019-01-03 | Stelco Inc. Hamilton ON Type Il industrial

2019-01-04 | Mistras Canada, Inc. Calgary AB Type Il industrial

2019-01-07 | Gemtec Consulting Engineers and Halifax NS Type Il industrial
Scientists Limited

2019-01-08 | Custom Fabricators & Machinists Dartmouth NS Type Il industrial
Limited

2019-01-08 | Stantec Consulting Ltd. Dartmouth NS Type Il industrial

2019-01-08 | CRH Canada Inc. King City ON Type Il industrial

2019-01-08 | Fisher Environmental Ltd. Markham ON Type Il industrial

2019-01-09 | E.F. Monk Holdings Limited Dartmouth NS Type Il industrial

2019-01-09 | Orbit Engineering Limited Brampton ON Type Il industrial

2019-01-09 | Intertape Polymer Inc. Truro NS Type Il industrial

2019-01-10 | Atlas Testing Labs & Services Salt Springs NS Type Il industrial
(Nova Scotia) Ltd.

2019-01-14 | Thurber Engineering Ltd. Oakville ON Type 1l industrial

2019-01-14 | WorleyParsons Canada Services Calgary AB Type Il industrial
Ltd.

2019-01-14 | WorleyParsons Canada Services Calgary AB Type Il industrial
Ltd.

2019-01-14 | PanPacific Wireline Services Inc. Brampton ON Type 1l industrial
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2019-01-14 | Roke Technologies Ltd. Calgary AB Type Il industrial
2019-01-15 | Aurora Inspection Limited Olds AB Type Il industrial
2019-01-15 | Stanley Inspection Canada Ltd. Olds AB Type Il industrial
2019-01-16 | Gamma-Tech Inspection Ltd. Calgary AB Type Il industrial
2019-01-16 | Domtar Inc. Espanola ON Type Il industrial
2019-01-16 | Cordax Evaluation Technologies Calgary AB Type Il industrial
Inc.
2019-01-17 | Vale Canada Limited Levack ON Type Il industrial
2019-01-17 | Vale Canada Limited Copper CIiff ON Type Il industrial
2019-01-17 | Vale Canada Limited Lively ON Type Il industrial
2019-01-17 | Englobe Corp. London ON Type Il industrial
2019-01-17 | Spectrum NDT Ltd. Calgary AB Type Il industrial
2019-01-17 | Integrated Sustainability Calgary AB Type Il industrial
Consultants Ltd.
2019-01-17 | LDS Consultants Inc. London ON Type Il industrial
2019-01-17 | MTE Consultants Inc. Stratford ON Type Il industrial
2019-01-17 | EXP Services Inc. London ON Type Il industrial
2019-01-18 | Health Sciences North Sudbury ON Type Il medical
2019-01-18 | Health Sciences North Sudbury ON Type Il medical
2019-01-18 | Sudbury Regional Hospital Sudbury ON Type Il academic &
research
2019-01-18 | Canadian Blood Services Brampton ON Type Il medical
2019-01-21 | The Ottawa Hospital Ottawa ON Type Il medical
2019-01-21 | The Ottawa Hospital Ottawa ON Type I medical
2019-01-21 | Inspectrum Testing Inc. Grande Prairie | AB Type 1l industrial
2019-01-21 | Intrepid NDE Testing Corp. Grande Prairie | AB Type 1l industrial
2019-01-21 | NOVA Chemicals Corporation Calgary AB Type 1l industrial
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2019-01-22 | Nortech Advanced N.D.T. Ltd. Grande Prairie | AB Type Il industrial
2019-01-22 | Gamma Spec NDT Ltd. Grande Prairie | AB Type Il industrial
2019-01-23 | Nine Energy Canada Inc. Clairmont AB Type Il industrial
2019-01-23 | BJ Services Holdings Canada, ULC | Clairmont AB Type Il industrial
2019-01-24 | Core Laboratories Canada Ltd. Grande Prairie | AB Type Il industrial
2019-01-24 | Canadian Blood Services Calgary AB Type Il medical
2019-01-24 | S.G.H. Inspection Ltd. Grande Prairie | AB Type Il industrial
2019-01-28 | BAKOSNDT Ltd. Whitecourt AB Type Il industrial
2019-01-28 | MPE Engineering Ltd. Saskatoon SK Type Il industrial
2019-01-29 | Saskatchewan Cancer Agency Saskatoon SK Type Il medical
2019-01-29 | Alco Gas & Qil Production Edmonton AB Type Il industrial
Equipment Ltd.
2019-01-29 | Saskatchewan Health Authority Saskatoon SK Type Il medical
2019-01-29 | Saskatchewan Health Authority Saskatoon SK Type Il medical
2019-01-29 | Saskatchewan Health Authority Saskatoon SK Type Il medical
2019-01-30 | Weatherford Canada Ltd. Red Deer AB Type Il industrial
County
2019-01-30 | Terracon Geotechnique Ltd. Nisku AB Type Il industrial
2019-01-30 | Rivest Technologies Incorporated Edmonton AB Type Il industrial
2019-01-30 | Acuren Inc. Edmonton AB Type Il industrial
2019-01-30 | Agrium Potash Ltd. Vanscoy SK Type Il industrial
2019-01-30 | Agrium Potash Ltd. Vanscoy SK Type Il industrial
2019-01-31 | IRISNDT Corp. Edmonton AB Type Il industrial
2019-01-31 | Horton CBI, Limited Sturgeon AB Type Il industrial
County
2019-01-31 | Clifton Associates Ltd. Saskatoon SK Type Il industrial
2019-01-31 | Canadian Institute for NDE Hamilton ON Type Il industrial
2019-01-31 | Associated Engineering (Sask.) Ltd. | Saskatoon SK Type Il industrial
2019-01-31 | Natural Resources Canada Hamilton ON Type Il industrial
2019-02-04 | Royal Military College of Canada Kingston ON Type I academic &
research
2019-02-04 | Invista (Canada) Company Kingston ON Type 1l industrial
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2019-02-04 | ALS Canada Ltd. North BC Type Il academic &
Vancouver research
2019-02-05 | Golder Associates Ltd. Burnaby BC Type Il industrial
2019-02-05 | Queen's University at Kingston Kingston ON Type 1l academic &
research
2019-02-05 | Queen's University at Kingston Kingston ON Type Il academic &
research
2019-02-05 | Queen's University at Kingston Kingston ON Type Il academic &
research
2019-02-05 | Queen's University at Kingston Kingston ON Type Il academic &
research
2019-02-05 | Klohn Crippen Berger Ltd. Vancouver BC Type Il industrial
2019-02-05 | Strathcona Paper GP Inc. Napanee ON Type Il industrial
2019-02-05 | Kingston General Hospital Kingston ON Type Il academic &
research
2019-02-05 | Kingston General Hospital Kingston ON Type Il medical
2019-02-05 | Factory Brewing Ltd. Vancouver BC Type Il industrial
2019-02-06 | Kingston Heart Clinic Nuclear and Kingston ON Type Il medical
Vascular Laboratory Inc.
2019-02-06 | Layfield Canada Ltd. Richmond BC Type Il industrial
2019-02-06 | WSP Canada Inc. Richmond BC Type Il industrial
2019-02-06 | Lehigh Cement Company Picton ON Type Il industrial
2019-02-07 | Quinte Healthcare Corporation Belleville ON Type Il medical
2019-02-07 | Quinte Healthcare Corporation Belleville ON Type Il medical
2019-02-07 | Stasuk Testing & Inspection Ltd. Burnaby BC Type Il industrial
2019-02-07 | Sigma Stretch Film of Canada Co. Belleville ON Type I industrial
2019-02-07 | Geowest Testing Services Ltd. Burnaby BC Type I industrial
2019-02-07 | Stantec Consulting Ltd. Burnaby BC Type 1l industrial
2019-02-07 | Trenergy Inc. St Catharines ON Type 1l industrial
2019-02-07 | Mistras Canada, Inc. Various cities AB Type | industrial
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2019-02-08 | Steel Inspection & Testing Ltd. St Catharines ON Type Il industrial
2019-02-08 | Coveright Surfaces Canada Inc. Cobourg ON Type Il industrial
2019-02-11 | Johns Manville Canada Inc. Innisfail AB Type Il industrial
2019-02-11 | Hopewell Designs Inc. Ottawa ON Type Il commercial
2019-02-11 | Step Energy Services Ltd. Red Deer AB Type Il industrial
2019-02-12 | Halton HealthCare Services Oakville ON Type Il medical
Corporation
2019-02-12 | Halton HealthCare Services Oakville ON Type Il medical
Corporation
2019-02-12 | University of Calgary Calgary AB Type academic &
research
2019-02-12 | University of Calgary Calgary AB Type academic &
research
2019-02-12 | University of Calgary Calgary AB Type academic &
research
2019-02-12 | University of Calgary Calgary AB Type academic &
research
2019-02-12 | University of Calgary Calgary AB Type Il commercial
2019-02-12 | University of Calgary Calgary AB Type Il commercial
2019-02-12 | Trillium Health Partners Toronto ON Type Il medical
2019-02-12 | Trillium Health Partners Toronto ON Type Il medical
2019-02-13 | Northwest Nuclear Imaging Limited | Scarborough ON Type Il medical
2019-02-13 | 1908273 Ontario Ltd. Vaughan ON Type Il medical
2019-02-13 | Shell Canada Limited Fort AB Type 1l industrial
Saskatchewan
2019-02-13 | Shell Canada Limited Fort AB Type 1l industrial
Saskatchewan
2019-02-13 | Shell Canada Limited Fort AB Type Il industrial
Saskatchewan
2019-02-14 | Haddad Geotechnical Inc. Markham ON Type 1l industrial
2019-02-14 | Cargill Limited Camrose AB Type 1l industrial
2019-02-14 | William Osler Health Centre Toronto ON Type 1l medical
2019-02-14 | William Osler Health Centre Toronto ON Type 1l medical
2019-02-14 | Canadian Dewatering (2006) Ltd. Edmonton AB Type 1l industrial
2019-02-14 | SAFFA Engineering Inc. Markham ON Type 1l industrial
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2019-02-14 | Unity Health Toronto Toronto ON Type Il medical
2019-02-14 | Unity Health Toronto Toronto ON Type Il medical
2019-02-15 | University of Lethbridge Lethbridge AB Type Il academic &
research
2019-02-15 | University of Lethbridge Lethbridge AB Type Il academic &
research
2019-02-15 | University of Lethbridge Lethbridge AB Type Il academic &
research
2019-02-15 | University of Lethbridge Lethbridge AB Type Il academic &
research
2019-02-19 | Northern Alberta Institute of Edmonton AB Type Il industrial
Technology
2019-02-19 | Terrapex Environment Ltd. Brossard QC Type Il industrial
2019-02-19 | Wright Quality Services Inc. Beaumont AB Type Il industrial
2019-02-20 | Cégep de Sainte-Foy Québec QC Type Il medical
2019-02-20 | Southern Alberta Institute of Calgary AB Type Il industrial
Technology
2019-02-20 | C.B. Non-Destructive Testing Ltd Oakville ON Type Il industrial
2019-02-20 | Mistras Canada, Inc. Red Deer AB Type industrial
2019-02-20 | Geolog Solutions Inc. Red Deer AB Type industrial
County
2019-02-20 | Groupe Conseil SCT inc. Brossard QC Type Il industrial
2019-02-20 | Spectrum Wireline Services Ltd. Red Deer AB Type Il industrial
County
2019-02-20 | Kingston General Hospital Kingston ON Type Il medical
2019-02-21 | Mistras Canada, Inc. Various cities QC,ON Type | industrial
2019-02-21 | Big Guns Energy Services Inc. Red Deer AB Type Il industrial
2019-02-21 | Echo NDE Inc. Red Deer AB Type Il industrial
2019-02-21 | Groupe ABS Inc. Blainville QC Type Il industrial
2019-02-22 | NDT Group Inc. Brantford ON Type I industrial
2019-02-25 | SNC-Lavalin Inc. Saskatoon SK Type I industrial
2019-02-25 | SNC-Lavalin Inc. Saskatoon SK Type I academic &
research
2019-02-25 | Shaw Pipeline Services Ltd. Sherwood Park | AB Type I industrial
2019-02-26 | Golder Associates Ltd. Saskatoon SK Type 1l industrial
2019-02-26 | Golder Associates Ltd. Saskatoon SK Type 1l academic &
research
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2019-02-26 | Potash Corporation of Saskatoon SK Type Il industrial
Saskatchewan Inc.
2019-02-26 | Metalogic Inspection Services Inc. Edmonton AB Type Il industrial
2019-02-26 | Tier 1 Energy Solutions, Inc. Leduc AB Type Il industrial
2019-02-27 | ABC Canada Technology Group Saskatoon SK Type Il industrial
Ltd.
2019-02-27 | alphaNUCLEAR Saskatoon SK Type Il commercial
2019-02-27 | Canadian Inspection Ltd. Edmonton AB Type Il industrial
2019-02-27 | Agriculture and Agri-Food Canada | Saskatoon SK Type Il academic &
research
2019-02-28 | P. Machibroda Engineering Ltd. Saskatoon SK Type Il industrial
2019-02-28 | The Ottawa Hospital Ottawa ON Type Il medical
2019-02-28 | The Ottawa Hospital Ottawa ON Type Il medical
2019-02-28 | Sylvia Fedoruk Canadian Centre for | Saskatoon SK Type Il academic &
Nuclear Innovation Inc. research
2019-02-28 | React Radiography Ltd. Edmonton AB Type Il industrial
2019-02-28 | Canadian Cutting & Coring Brampton ON Type Il industrial
(Toronto) Ltd
2019-02-28 | Buffalo Inspection Services (2005) Edmonton AB Type Il industrial
Inc.
2019-03-01 | The Ottawa Hospital Ottawa ON Type | medical
2019-03-05 | 879142 Alberta Ltd. Calgary AB Type Il commercial
2019-03-05 | 879142 Alberta Ltd. Calgary AB Type Il commercial
2019-03-06 | Rainbow Engineering Inc. Calgary AB Type Il industrial
2019-03-06 | Scarborough and Rouge Hospital Scarborough ON Type Il medical
2019-03-06 | Scarborough and Rouge Hospital Scarborough ON Type Il medical
2019-03-07 | BWXT Canada LTD. Cambridge ON Type Il industrial
2019-03-07 | Montreal Neurological Institute Montreal QC Type | commercial
2019-03-07 | Orbit Engineering Limited Brampton ON Type 1l industrial
2019-03-08 | Advance Cardiology Consultants Calgary AB Type 1l medical
and Diagnostics Inc.
2019-03-08 | Lone Pine Geotechnical Ltd. Calgary AB Type 1l industrial
2019-03-11 | The Hospital for Sick Children Toronto ON Type Il academic &
research
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2019-03-11 | The Hospital for Sick Children Toronto ON Type Il academic &
research
2019-03-11 | The Hospital for Sick Children Toronto ON Type Il academic &
research
2019-03-11 | The Hospital for Sick Children Toronto ON Type Il academic &
research
2019-03-11 | Hunt Inspection Ltd. Stettler AB Type Il industrial
2019-03-12 | Labcan (1989) Ltée Trois-Rivieres | QC Type Il industrial
2019-03-12 | Tyne Engineering Inc. Burlington ON Type Il academic &
research
2019-03-12 | Industrial Radiography Supplies & Edmonton AB Type Il commercial
Services Inc.
2019-03-12 | Industrial Radiography Supplies & Edmonton AB Type Il commercial
Services Inc.
2019-03-12 | Industrial Radiography Supplies & Edmonton AB Type Il commercial
Services Inc.
2019-03-12 | Hoskin Scientific Limited Burlington ON Type Il commercial
2019-03-12 | Hoskin Scientific Limited Burlington ON Type Il commercial
2019-03-12 | G Tech Geotechnical Inc. Magrath AB Type Il industrial
2019-03-13 | College d’enseignement général et Trois-Rivieres | QC Type 1l industrial
professsionnel de Trois-Riviéres
2019-03-13 | Stuart Hunt & Associates Ltd. Edmonton AB Type Il commercial
2019-03-13 | Stuart Hunt & Associates Ltd. Edmonton AB Type Il commercial
2019-03-13 | Stuart Hunt & Associates Ltd. Edmonton AB Type Il commercial
2019-03-13 | Stuart Hunt & Associates Ltd. Edmonton AB Type Il commercial
2019-03-13 | Chinook Regional Hospital Lethbridge AB Type Il medical
2019-03-13 | Chinook Regional Hospital Lethbridge AB Type Il medical
2019-03-13 | Alpha Adroit Engineering Ltd. Edmonton AB Type 1l industrial
2019-03-13 | Centre intégré universitaire de santé | Montréal QC Type Il medical
et de services sociaux du Nord-de-
I'lle-de-Montréal
2019-03-13 | Centre intégré universitaire de santé | Montréal QC Type Il medical
et de services sociaux du Nord-de-
I'lle-de-Montréal
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2019-03-14 | University of Waterloo Waterloo ON Type Il academic &
research
2019-03-14 | University of Waterloo Waterloo ON Type Il academic &
research
2019-03-14 | University of Waterloo Waterloo ON Type 1l academic &
research
2019-03-14 | University of Waterloo Waterloo ON Type 1l academic &
research
2019-03-14 | University of Waterloo Waterloo ON Type 1l academic &
research
2019-03-14 | Canadoil Forge Ltd. Bécancour QC Type Il industrial
2019-03-14 | Wood Canada Limited Edmonton AB Type Il industrial
2019-03-14 | Maxxam Analytics International Mississauga ON Type Il academic &
Corporation research
2019-03-15 | Kubota Materials Canada Orillia ON Type Il industrial
Corporation
2019-03-15 | Kubota Materials Canada Orillia ON Type Il industrial
Corporation
2019-03-15 | Les Inspections Thermetco Inc. Montréal QC Type Il industrial
2019-03-15 | DGI Geoscience Inc. Barrie ON Type Il industrial
2019-03-15 | Central Alberta Medical Imaging Red Deer AB Type Il medical
Services Limited
2019-03-15 | GeoTerre Limited Brampton ON Type Il industrial
2019-03-18 | NCL Envirotek Inc. Montréal QC Type Il industrial
2019-03-19 | University of Toronto Toronto ON Type Il commercial
2019-03-19 | Centre intégré de santé et de Sainte-Marie QC Type Il medical
services sociaux de Chaudiére-
Appalaches
2019-03-19 | Centre intégré de santé et de Sainte-Marie QC Type Il medical
services sociaux de Chaudiére-
Appalaches
2019-03-20 | Perfection Inspection Limited Cambridge ON Type I industrial
2019-03-20 | Perfection Inspection Limited Cambridge ON Type I industrial
2019-03-20 | Unique Detection Services Limited | Cambridge ON Type Il industrial
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2019-03-20 | Shell Canada Limited Caroline AB Type Il industrial
2019-03-20 | EnergySolutions Canada Brampton ON Type Il commercial
2019-03-21 | EnergySolutions Canada Concord ON Type Il commercial
2019-03-21 | Mount Sinai Hospital Toronto ON Type Il academic &
research
2019-03-21 | Mount Sinai Hospital Toronto ON Type Il academic &
research
2019-03-21 | Mount Sinai Hospital Toronto ON Type 1l academic &
research
2019-03-21 | Mount Sinai Hospital Toronto ON Type Il medical
2019-03-21 | Mount Sinai Hospital Toronto ON Type Il medical
2019-03-21 | Mount Sinai Hospital Toronto ON Type Il medical
2019-03-21 | Cégep de Sainte-Foy Québec QC Type Il medical
2019-03-21 | Ontario Power Generation Inc. Pickering ON Type Il industrial
2019-03-21 | 860851 Alberta Ltd. Drayton Valley | AB Type Il industrial
2019-03-21 | McElhanney Consulting Services Courtenay BC Type industrial
Ltd.
2019-03-21 | McElhanney Consulting Services Campbell BC Type Il industrial
Ltd. River
2019-03-22 | Lewkowich Engineering Associates | Courtenay BC Type Il industrial
Ltd.
2019-03-22 | McElhanney Consulting Services Courtenay BC Type Il industrial
Ltd.
2019-03-22 | Centre intégré de santé et de Lévis QC Type Il medical
services sociaux de Chaudiére-
Appalaches
2019-03-25 | University of Regina Regina SK Type Il academic &
research
2019-03-25 | University of Regina Regina SK Type 1l academic &
research
2019-03-25 | University of Regina Regina SK Type 1l academic &
research
2019-03-26 | Horton CBI, Limited Regina SK Type I industrial
2019-03-26 | Les Laboratoires d'Essais Sherbrooke QC Type Il industrial
Mequaltech Inc.
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2019-03-26 | TISI Canada Inc. Regina SK Type Il industrial
2019-03-26 | TISI Canada Inc. Regina SK Type Il industrial
2019-03-26 | The Graff Company Ltd. Mississauga ON Type Il industrial
2019-03-26 | Ezeflow Inc. Granby QC Type Il industrial
2019-03-26 | Ezeflow Inc. Granby QC Type Il industrial
2019-03-27 | Proco Technical Services Ltd. Yorkton SK Type Il industrial
2019-03-27 | Granulab Inc. Sherbrooke QC Type Il industrial
2019-03-27 | Englobe Corp. Laval QC Type Il industrial
2019-03-27 | Fedorowich Construction Ltd. Yorkton SK Type Il industrial
2019-03-27 | Centre intégré de santé et de Greenfield QC Type Il medical
services sociaux de la Montérégie- Park
Centre
2019-03-27 | Centre intégré de santé et de Greenfield QC Type Il medical
services sociaux de la Montérégie- Park
Centre
2019-03-28 | McGill University Health Centre Montréal QC Type Il medical
2019-03-28 | McGill University Health Centre Montréal QC Type Il medical
2019-03-28 | Coco Paving Inc. Regina SK Type Il industrial
2019-03-28 | Tetra Tech Canada Inc. Regina SK Type Il industrial
2019-04-01 | Cornwall Community Hospital Cornwall ON Type Il medical
2019-04-01 | Cornwall Community Hospital Cornwall ON Type Il medical
2019-04-02 | TotalCardiology Services Inc. Calgary AB Type Il medical
2019-04-02 | Uni-Tech Inspection Services Ltd. South ON Type Il industrial
Glengarry
2019-04-02 | Uni-Tech Inspection Services Ltd. South ON Type 1l industrial
Glengarry
2019-04-02 | Teknoscan Systems Inc. Vaughan ON Type Il commercial
2019-04-02 | Valmet Ltd. Vaughan ON Type 1l commercial
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2019-04-02 | National Research Council of Ottawa ON Type Il academic &
Canada research

2019-04-02 | National Research Council of Ottawa ON Type 1l academic &
Canada research

2019-04-02 | National Research Council of Ottawa ON Type Il academic &
Canada research

2019-04-02 | National Research Council of Ottawa ON Type 1l academic &
Canada research

2019-04-03 | Procter & Gamble Inc Brockville ON Type Il industrial

2019-04-03 | Trillium Health Care Products Inc. Brockville ON Type Il industrial

2019-04-04 | Croft Engineering Ltd. Cochrane AB Type Il industrial

2019-04-08 | CancerCare Manitoba Winnipeg MB Type Il medical

2019-04-08 | CancerCare Manitoba Winnipeg MB Type Il commercial

2019-04-08 | CancerCare Manitoba Winnipeg MB Type Il commercial

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type Il medical
Authority

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type Il medical
Authority

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type Il medical
Authority

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type Il medical
Authority

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type Il academic &
Authority research

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type Il academic &
Authority research

2019-04-09 | Winnipeg Regional Health Winnipeg MB Type 1l medical
Au