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IS SAFE.




SAFETY FIRST

As Canada’s independent nuclear regulator,

the Canadian Nuclear Safety Commission (CNSC)
oversees Canada’s nuclear sector, ensuring its
facilities and activities are among the safest
and most secure in the world.

The CNSC'’s strict licensing requirements, along
with a robust inspection and compliance regime,
promote the safe, secure operation of Canadian
nuclear facilities while protecting the health of
Canadians and their environment. The CNSC

also cooperates with domestic and international
partners to promote and maintain the peaceful use
of nuclear energy and materials around the world.
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LETTER TO THE MINISTER

The Honourable Christian Paradis

Minister of Natural Resources Canada

Ottawa, Ontario

Sir:

| have the honour of presenting to you the Annual Report of the Canadian Nuclear Safety

Commission for the fiscal year ending March 31, 2010. The report has been prepared and
is submitted in accordance with section 72 of the Nuclear Safety and Control Act.

Michael Binder

President and Chief Executive Officer
Canadian Nuclear Safety Commission

Letter to the Minister
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MESSAGE FROM THE PRESIDENT

PROUD ACHIEVEMENTS THROUGHOUT
A CHALLENGING YEAR

As | reflect on an active and challenging year of work here at
the CNSC, | am particularly proud of the way in which all staff
have continued to uphold the most fundamental principles of
our organization — namely, to protect the health, safety and
security of Canadians and the environment and to implement
Canada’s international obligations respecting the peaceful
uses of nuclear energy.

This annual report highlights the many important achievements

realized in 2009 — 10. All our licensed facilities and activities

continue to operate safely in compliance with our regulatory
requirements. Furthermore, the CNSC closely monitored and provided regulatory oversight
of the Atomic Energy of Canada Limited (AECL) repair work on the National Research
Universal (NRU) reactor at Chalk River; continued to disseminate objective and scientific
information to keep the public informed about nuclear safety; and provided a licence for
dealing with the long-term project to clean up historic waste in Port Hope.

On the international side, the report also highlights an independent assessment of Canada’s
nuclear regulatory framework conducted under the International Atomic Energy Agency
(IAEA) that determined that our framework is mature and well established, and that the
CNSC does an effective job in carrying out its role as Canada’s nuclear regulator. This is
high praise and reflects our skilled workforce’s commitment to carrying out the CNSC'’s
mandate on a daily basis.

In the 2010 Budget, the Government of Canada took steps to further improve the regulatory
review process for large energy projects. In this vein, the CNSC will continue to work on
implementing an improved regulatory framework and a more efficient regulatory oversight;
and on ensuring the timely and meaningful engagement of the public, stakeholders and
Aboriginal peoples in the review of major nuclear projects. We will continue to strive for
excellence in our core activities; as well as make significant strides in our commitment

to ongoing improvements; in the clarity of our regulatory expectations; in our capacity to
respond to any situation; and in our communications with the public.

Obviously, safety will continue to be the number one priority at the core of everything that
we do!

With respect,

o Boide

Michael Binder

CNSC 2009 - 10 Annual Report



Mr. Michael Binder
President and Chief
Executive Officer, Canadian
Nuclear Safety Commission

Ottawa, Ontario
Named as a permanent member
on January 15, 2008

Mr. Ken Pereira

Ottawa, Ontario
Named as a temporary member
on October 22, 2009

COMMISSION TRIBUNAL MEMBERS

INDEPENDENT AND TRANSPARENT DECISION MAKING

Mr. Christopher R. Barnes
Professor Emeritus,
School of Earth and Ocean
Sciences, University

of Victoria

Victoria, British Columbia
Named as a permanent member
on January 23, 1996

Mr. Louis LaPierre
Professor Emeritus in Biology,
Université de Moncton

Moncton, New Brunswick
Temporary member from
September 2008 to July 2009

Commission Tribunal Members

Dr. Ronald J. Barriault
Physician, Restigouche
Regional Health Authority

Charlo, New Brunswick
Named as a permanent member
on December 3, 2007

Ms. Jocelyne Beaudet

Lunenberg, Nova Scotia
Named as a temporary member
on October 22, 2009



Mr. Dan Tolgyesi
President of Québec
Mining Association

Québec City, Québec
Named as a permanent member
on May 30, 2008

University

Ottawa, Ontario

Mrs. J. Moyra J. McDill
Professor, Department of
Mechanical and Aerospace
Engineering, Carleton

Mr. Alan R. Graham

Rexton, New Brunswick
Named as a permanent member
on January 1, 1999

Named as a permanent member

on May 30, 2002

Central to the functioning of the CNSC is
the organization’s Commission Tribunal.
The Tribunal makes independent, fair and
transparent decisions on the licensing

of major nuclear-related activities. It also
establishes legally binding regulations and
sets regulatory policy direction on matters
related to the protection of health, safety,
security and the environment and to the
implementation of international obligations
respecting peaceful uses of nuclear energy.

Before the Tribunal makes decisions about
whether to license nuclear-related activities,
it considers applicants’ proposals, recom-
mendations from CNSC personnel, and
stakeholder views. Each decision to license
is based on information that demonstrates
that the operation of a given facility can be
carried out safely and that the environment

is protected. To promote openness and
transparency, the Tribunal conducts its
business where possible in public hearings
and meetings and, where appropriate,

in communities affected by its decisions.
Aboriginals and members of the public
can participate in public hearings via written
submissions and oral presentations while
Tribunal hearings and meetings can

also be viewed online as Web casts at
nuclearsafety.gc.ca. Transcripts of public
hearings and meetings are also available.

The Tribunal has up to seven permanent
members, appointed by the Governor in
Council and chosen according to credentials.
All are independent of political, govern-
mental, special interest group or industry
influences. Temporary members can

be appointed whenever necessary. The
president of the CNSC is a permanent, full-
time Tribunal member.
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Mr. André Harvey

Québec City, Québec
Named as a permanent member
on June 2, 2006


http://www.nuclearsafety.gc.ca/eng/commission/webcasts/

WE LIVE BY OUR MISSION

EVERY DAY

In 1946, Canada’s Parliament passed the
Atomic Energy Control Act (AECA), creating
the Atomic Energy Control Board and
giving it the power to regulate and license
the development and use of atomic energy.
The Nuclear Safety and Control Act
(NSCA) came into effect in May 2000 and
established the Canadian Nuclear Safety
Commission (CNSC) as the Atomic Energy
Control Board'’s successor.

The CNSC is a quasi-judicial independent
body that has jurisdictional regulatory
authority over nuclear-related activities
in Canada.

VISION

To be the best nuclear regulator in the world.

We Live by Our Mission Every Day

MISSION

Regulating nuclear activities to protect

the health, safety and security of Canadians
and the environment, and to implement
Canada’s international commitments on the
peaceful use of nuclear energy.

MANDATE

Under the NSCA, the CNSC achieves
its mission by:
= regulating the development, production
and use of nuclear energy in Canada,
as well as the possession and
transportation of nuclear substances,
= implementing measures, to which
Canada has agreed, on the non-
proliferation of nuclear weapons and
nuclear explosive devices,


http://laws.justice.gc.ca/en/N-28.3/index.html

= providing objective scientific, technical
and regulatory information about

the effects of nuclear activities on the
environment, health, safety and
security of people.

OTHER KEY ACTS, REGULATIONS
AND TREATY OBLIGATIONS:

= Complying with the Government of
Canada’s December 2007 Directive to
the Canadian Nuclear Safety
Commission Regarding the Health
of Canadians. This directive requires
the CNSC, when regulating the
production, possession and use of
nuclear substances, to take into
account the health of those Canadians
who, for medical purposes, depend

on nuclear substances produced by
nuclear reactors.

Administering the Nuclear Liability
Actand, as a responsible authority
under the Canadian Environmental
Assessment Act, carrying out
environmental assessments (EAs) for
nuclear projects in accordance with
this legislation.

Being the Canadian authority
responsible for ensuring that Canada
is in compliance with its obligations
arising from the Agreement Between
the Government of Canada and the
International Atomic Energy Agency
for the Application of Safeguards

in Connection with the Treaty on the
Non-Proliferation of Nuclear Weapons
and the Protocol Additional to

this agreement.
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The CNSC maintains
site and regional offices
across Canada.

42

e

VA SCOTIA

Point Lepreau Nuclear

Bruce N_u Generating Station
Generating Site Office

A & B Site Office Laval
Eastern Regional Office

Darlington Nuclear
Generating Station
Site Office

Pickering Nuclear Generating Station
A & B Site Office

Mississauga
Southern Regional Office
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FAcT: NUCLEAR IN
CANADA IS SAFE.

NUCLEAR FACILITY
AND EQUIPMENT

DESIGNS INCLUDE
MULTIPLE SAFETY
SYSTEMS.

Reverse osmosis at Key Lake.
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WE ARE VIGILANT

Under the Nuclear Safety and Control
Act, the CNSC licenses, regulates and
establishes technical requirements for all
nuclear-related activities in Canada.

All those wishing to carry out nuclear-related
activities, including activities related to
the design, construction, operation,
decommissioning and abandonment of
nuclear facilities and nuclear substances,
must first obtain a licence from the CNSC.
We provide comprehensive guidance for
applicants and licensees about the regu-
lations and licence conditions that apply
to them.

The majority of the CNSC'’s work involves
ensuring that licensees comply with
regulatory requirements and with the terms
of their licences. Much of this compliance
work involves inspections. A Type | inspection
determines whether a licensee program,
process or practice complies with regulatory
requirements. A Type Il inspection verifies
the results of licensee processes rather than
the processes themselves. These typically
involve inspecting specified equipment,
facility material systems, or discrete records,
products or outputs from licensee processes.

Overview of the CNSC

The Commission Tribunal requires periodic
updates on the safety of nuclear facilities
and reviews information items on events
and incidents at facilities.

We conduct independent research to support
our requirements and our decisions.

We also engage independent experts and
participate in international initiatives to
advance knowledge, safety and regulatory
regimes on specific issues such as new
nuclear reactor designs, aging facilities and
the effects of radiation on people and the
environment.

In addition, during 2009, three external
members were appointed to the CNSC
Audit Committee whose role is to ensure
that the president has independent,
objective advice, guidance and assurance
on the adequacy of the CNSC’s control
and accountability processes. The Audit
Committee reinforces the independence
of internal audits, and its oversight
responsibilities extend to key areas and
processes such as values and ethics, risk
management, management control, and
accountability reporting.



WE ASSESS RISK

The CNSC keeps Canadians safe by using
risk-informed regulatory approaches to
licensing and compliance. This means
that the CNSC assesses the probability of
a potential nuclear-related event actually
occurring, the consequences that would
result if it did occur and the mitigation
measures that must be in place to ensure
safety.

The CNSC makes these determinations by
examining the type and complexity of a
facility or activity and the performance and
compliance history of a licensee or
operator. Facilities or activities with higher
risk rankings receive greater attention
from the CNSC than those with lower risk
rankings.

For facilities or activities where accidents

or malfunctions could have severe
consequences, the CNSC requires licensees
to implement designs and operating
procedures that include multiple layers
of defence. A healthy safety culture is

at the foundation of operations at every
nuclear facility in Canada and forms
another important part of such a defence.
The CNSC actively promotes safety

awareness among licensees, encouraging
them to pay close attention to early
warning signs and signals, however faint,
within their organizations.

Nuclear facility and equipment designs
include multiple independent safety
systems to protect critical areas such

as nuclear fuel components as well as
workers, members of the public and

the environment. Each facility or activity
overseen by the CNSC also creates specific
safety programs, which provide additional
lines of defence. That way, if one or
more safety system or program fails, others
are in place to keep the facility and
workers safe, limit potential emissions
and provide enough time to correct the
original problem.

WE ARE EXPERTS

The CNSC is able to fulfill its mandate
because of the work of dedicated and skilled
employees. This includes individuals at
our Ottawa headquarters, at five site
offices at power reactors, one site office
at Chalk River and four regional offices.
Roughly half of the CNSC’s technical and
operational staff have PhD or Master’s
degrees in fields covering nuclear,

CNSC 2009 - 10 Annual Report
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Environmental sampling.

FINANCIAL
GUARANTEES FOR
CLASS | NUCLEAR
FACILITIES AND

URANIUM MINES
AND MILLS

ARE ESTIMATED AT
$13.2 BILLION.
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CANADA IS SAFE.

HALF OF THE CNSC’S

TECHNICAL STAFF
HAVE PHD OR
MASTER’S DEGREES.




FacT: NUCLEAR IN
CANADA IS SAFE.

ALL LICENSEES
MUST ENSURE THAT

THEIR WORKERS
CAN CARRY OUT
THEIR DUTIES WITH
COMPETENCE.

Environmental monitoring.

CANADA’'S

NUCLEAR INDUSTRY
GENERATES MORE
THAN $1 BILLION IN
EXPORTS PER YEAR.

THE CNSC CERTIFIED
67 EXPOSURE
DEVICE OPERATORS
(EDOs) AND
DECERTIFIED

ONE IN 2009 - 10.

chemistry, physics, environmental and
radiation sciences, and epidemiology.

To achieve our vision of being the best
nuclear regulator in the world, the CNSC
must ensure that it can attract and retain
high quality staff. By striving to become

an employer of choice, we will be better
positioned to meet and exceed all aspects
of our mandate. In 2009-10, the CNSC
reached its optimal workforce level with
850 full-time-equivalent employees and is
now shifting its efforts from high levels

of recruitment to retention.

All licensees are required by law to train
and demonstrate to the CNSC that nuclear
workers can carry out their duties with
competence. The CNSC ensures that key
safety-related jobs at nuclear facilities are
occupied by personnel who have been
certified by the CNSC as being qualified,
trained and capable of performing the duties
of jobs as stated in the facilities’ licences.

Overview of the CNSC

WE PROTECT THE ENVIRONMENT

The CNSC oversees between 25 and

35 environmental assessments (EAs) every
year to ensure that all regulated nuclear
projects are environmentally safe.

To fulfill specific CNSC requirements for
each project, licensees undertake technical
studies to evaluate the potential impacts of
their projects and to find ways to reduce

or avoid any adverse environmental effects
under normal and abnormal operating
conditions.

Environmental assessments examine factors
such as air and water quality, noise,
human health, Aboriginal interest, physical
and cultural heritage, and use of land

and resources. Public participation is

an important part of the environmental
assessment process. Where feasible,

the CNSC often holds public meetings

in communities where a nuclear project
is proposed to provide information on the
environmental assessments, gather public
input and provide community members
with direct access to technical experts.



A project may proceed to licensing only if
there has been a determination, including
consideration of proposed mitigation
measures, that it is not likely to cause
significant adverse environmental effects.
Following these determinations, the CNSC
enforces compliance with requirements
throughout the lifecycle of the project

to ensure that the environment is protected.

WE ARE PREPARED

The CNSC requires that all major nuclear
facilities have comprehensive emergency
preparedness programs. The organization
works with nuclear operators, municipal,
provincial and federal government agencies,
first responders and international organi-
zations to be ready to respond to any nuclear
emergency at any time.

The CNSC also has a duty officer who
receives reports on actual or potential
incidents and ensures a prompt regulatory
response to assure all appropriate
measures are taken to protect people and
the environment. The duty officer is
available 24 hours a day and is the first
point of contact in the event of an
emergency.

CNSC 2009 - 10 Annual Report
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IN THE EVENT

OF AN EMERGENCY
INVOLVING A
NUCLEAR FACILITY
OR RADIOACTIVE
MATERIALS,

THE PUBLIC

AND LICENSEES
CAN PHONE
613-995-0479, THE
CNSC DUTY
OFFICER’S
EMERGENCY
TELEPHONE LINE
24/1.

Kiln at Port Hope's uranium
dioxide plant.



International delegation to

the Integrated Regulatory
Review Service (IRRS) in June,
2009. (Evaluating the CNSC as
Canada’s nuclear regulator.)

THE CNSC’S
COMMISSION
TRIBUNAL HELD
SEVEN MEETINGS
AND 11 PUBLIC

HEARINGS, IN WHICH
145 INTERVENORS
PARTICIPATED, AND
CONDUCTED 32
ABRIDGED HEARINGS.
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KEY ACHIEVEMENTS

FOR 2009-10

While recent economic events have slowed
some work on major nuclear projects,

the Government of Canada remains
committed to establishing Canada as a
clean-energy superpower. For the CNSC,
this means continuing to be ready to
handle anticipated applications without
compromising the health, safety and
security of people and the environment,
and implementing the international
obligations for the peaceful use of nuclear
energy to which Canada has agreed.

This enhanced readiness required the
CNSC to strengthen operations in 2009-10
and communicate more effectively. To this
end, we accomplished a wide range of key
tasks under our core work as well as four
targeted priorities.

WE EXCEL AT WHAT WE DO

COMMISSION TRIBUNAL

The Comission Tribunal held seven meetings
and 11 public hearings, in which

145 intervenors participated, and conducted
32 abridged hearings.

Key Achievements for 2009 - 10

COMPLIANCE INSPECTIONS

The CNSC carried out nearly 2,000
inspections and managed close to 3,000
licences in 2009 -10. We also issued
five orders to licensees using nuclear
substances and shut down the facility of
one licensee using a radiation device.

ENVIRONMENTAL ASSESSMENTS
Approximately 20 environmental
assessments were active throughout
the year, including three that were
completed:
= Decision on Deloro Mine environ-
mental assessment screening report
= Decision on Port Granby low-level
radioactive waste environmental
assessment screening report
= Decision on GE Hitachi environmental
assessment screening report



TRITIUM PROJECT

In 2009 - 10, the CNSC published the
report Tritium Releases and Dose
Consequences in Canada in 2006 after
having undertaken this substantial task

in 2007. The purpose was to enhance
information used in the regulatory oversight
of tritium processing and tritium releases
in Canada, and help protect human health
and the environment.

OUR ADVANCES UNDER
FOUR PRIORITIES

COMMITMENT TO ONGOING IMPROVEMENTS

= Completed consolidated improvement
initiatives under umbrella Harmonized
Plan.

= Received a positive assessment from
the International Atomic Energy Agency
(IAEA) that Canada has a mature and
well-established nuclear regulatory
framework and that the CNSC protects the
health, safety and security of
Canadians and the environment (IAEA
Integrated Regulatory Review Service
mission).

CLARITY OF REGULATORY REQUIREMENTS

= Engaged government partners through
the Major Projects Management Office to
clarify requirements and improve
efficiency in regulating six new nuclear
projects.

= Obtained commitments from all major
nuclear licensees to disclose timely
information to the public.

= Signed the Protocol for National Research
Universal (NRU) reactor licensing
activities. The protocol guides the CNSC
in assessing the continued operation
of the NRU reactor beyond the current
licence period of October 31, 2011.

= Provided pre-project vendor design
reviews to verify whether nuclear
power plant designs respect Canadian
safety principles and criteria.

= Updated the CNSC'’s regulatory
framework and posted regulatory and
guidance documents for consultation
on the CNSC Web site to ensure public
engagement. Find a comprehensive list
of documents at nuclearsafety.gc.ca

CAPACITY FOR ACTION

= Conducted leading research to build
knowledge in such areas as aging
reactors, management of uranium
mine waste rock and mill tailings, and
the effects of tritium on health.

= Modernized the CNSC’s laboratory to
bring it up to international standards
in order to meet licensing, compliance
and public information obligations.

= |ntroduced a new program to
standardize the ways in which CNSC
inspectors are trained and qualified.

= Recruited expert personnel to achieve
an optimal workforce.

COMMUNICATIONS

= Developed Codification of Current
Practice: CNSC Commitment to
Aboriginal Consultation, which lays out
the CNSC'’s approach to consulting
with Aboriginal peoples.

= Enhanced our dissemination of
objective information by clarifying
technical information, such as the
phenomenon known as positive void
reactivity feedback.

= Conducted outreach initiatives in
communities across the country to
discuss how we regulate areas such as
uranium mines and mills, the licensing
process for new nuclear projects,
and our role in regulating the nuclear
industry.

= Consulted the public and stakeholders
on the new discussion paper
Management of Uranium Mine Waste
Rock and Mill Tailings.

= |ssued the first edition of a newsletter
intended to reach more than 2,500
nuclear licensees across Canada.

= |ncreased public access to information
by posting multiple documents online,
including presentations by high-level
CNSC personnel, technical papers
covering issues such as positive void
reactivity in CANDUSs, articles, studies
and fact sheets for myth busting
(nuclearsafety.gc.ca).

CNSC 2009 - 10 Annual Report
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THE CNSC RECEIVED
131 CALLS VIA
ITS DUTY OFFICER

PROGRAM IN
2009-10.



http://www.mpmo-bggp.gc.ca/index-eng.php
http://www.nuclearsafety.gc.ca/eng/lawsregs/index.cfm
http://www.nuclearsafety.gc.ca/eng/readingroom/index.cfm

HIGHLIGHT

No. 1

SPOTLIGHT ON
CNSC PRACTICES

CANADA’'S WELL-RUN NUCLEAR REGIME

An international review team has determined that Canada’s nuclear
regulatory framework is mature and well established and that the CNSC
does an effective job in protecting the health, safety and security of
Canadians and the environment and in implementing Canada’s
international obligations respecting peaceful uses of nuclear energy.

The information comes from the International Atomic Energy Agency’s
(IAEA) final report for the June 2009 Integrated Regulatory Review Service
(IRRS) Peer Review of the CNSC.

18 Spotlight on CNSC Practices



KNOWLEDGE LEADS TO
IMPROVEMENTS

The IRRS mission is a unique opportunity
for international benchmarking as it involves
an independent assessment by experienced
regulators from many different countries.
The knowledge that the CNSC shared

with the IRRS team will lead to regulatory
improvements in Canada and internationally.
This will assist the CNSC in its vision to

be the best nuclear regulator in the world.

The final report outlines 19 best practices,
as well as 32 recommendations and
suggestions for improvement. The CNSC
has reviewed the report in detail and
prepared a response that outlines the
actions that will be taken to address each
recommendation and suggestion.

SOME REPORT HIGHLIGHTS:

= The CNSC provides for a comprehensive
and robust authorization/licensing
system for all facilities and activities.

= The CNSC’s online sealed source
tracking system provides an excellent
model for other countries.

= The CNSC has done extensive and
commendable work with its
management system to make
the organization more process-based.

= The Canadian legislative and regulatory
framework for nuclear activities is
comprehensive, with instruments that
allow for effective application of the
legal regime.

The full IRRS report and the CNSC'’s

management response are available on the
CNSC's Web site, nuclearsafety.gc.ca

CNSC 2009 - 10 Annual Report

19


http://www.nuclearsafety.gc.ca/eng/about/international/irrt/index.cfm

URANIUM MINES AND MILLS

A SUCCESSFUL — AND SAFE — INDUSTRY SUPPLIER

Uranium mining in Canada — all of which takes place in Saskatchewan —
contributes vital fuel to the nuclear industry in Canada and worldwide,

and is productive, environmentally responsible and safe.

Underground operations at Uranium mines and mills in Canada
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Saskatchewan’s uranium reserves contain
about four times more energy than all
known Canadian conventional oil reserves
(not including the Athabasca oil sands). And
electricity generated from Canadian uranium
worldwide avoids 700 million tonnes of
CO, emissions annually.

(Sources: Canadian Nuclear Association (CNA) &
World Nuclear Association (WNA) 2009).

In 2009 — 10, the CNSC conducted 36 inspec-
tions at Saskatchewan uranium mines and
mills. The four operating sites—Key Lake,
Rabbit Lake, McClean Lake and McArthur
River—average seven inspections per yeat.
Each decommissioned site is inspected
annually, and Cigar Lake, which is currently
under construction, was inspected three
times in 2009-10.

PROTECTING WORKERS
FROM HARM

The uranium-mining industry in Canada
employs about 5,000 people and is a leading
employer of Aboriginal people, making it
an important component of our economy.
The sector also creates roughly 5,800 spin-off
jobs. Given the extent of the workforce in
each of these highly industrial operations,
occupational health and safety is an impor-
tant indicator of the industry’s performance.

The CNSC ensures that the regulation
of worker radiation safety takes into
consideration the best available scientific
research. The recently updated 2006 report
on the epidemiological study of uranium
mine workers, Updated Analysis of the
Eldorado Uranium Miners’ Cohort Study,
confirmed that levels of radon in today’s
operating mines are well below levels
that would cause lung cancer. In fact,
this study of over 17,000 uranium mining
workers employed by Eldorado indicated
that there is no difference in today’s mining
workers developing lung cancer and
other diseases compared to the general
Canadian male population.

In addition, CNSC inspectors work closely with
provincial inspectors from Saskatchewan
Labour and Environment to monitor the
licensees’ occupational health and safety
programs, including radiation protection.

LOST-TIME INCIDENTS

When a worker becomes injured and loses
time from work, the occurrence is called a
lost-time incident (LTI). Provincial workers’
compensation boards compile LTI statistics
for major industries as a conventional
health and safety measure. LTls are reported
for all sectors regulated by the CNSC.

Table 1 on the following page shows a
sample of industries in Saskatchewan and
the percentage of workers in each who
were injured with time loss from 2004 to
2009. For the categories that include mines
regulated by the CNSC, the inter-industry
comparison shows the activities to be well
below the inter-industry average for LTls.
(Uranium mines in Saskatchewan are
categorized as underground hard rock
mines, although McClean Lake is an
open-pit mine.)

Open-pit mining operated with less than

1 percent of workers injured with time loss.
Underground hard rock mining, which
includes the Rabbit Lake and McArthur River
mines, shows approximately 1.36 percent
of workers injured with lost time. Moreover,
the hard-rock mine grouping includes an
underground gold mine, the Seabee Mine.
Data from the Saskatchewan Workers’
Compensation Board—Statistical Supplement
reveal that LTls at this gold mine are four
to five times the frequency of those at
uranium mines.
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Areva’s uranium mill at
McClean Lake.

CANADA'S MINES
HAVE ORE GRADES
AVERAGING MORE

THAN 100 TIMES THE
GRADES OF OTHER
MINES WORLDWIDE.




IN DECEMBER 2009,
CAMECO FILED

AN APPLICATION
TO EXTEND

THE LIFE OF ITS
KEY LAKE FACILITY,
INCLUDING
INCREASING

ITS ANNUAL
PRODUCTION OF
URANIUM OXIDE
FROM 18 MILLION
T0 22 MILLION
POUNDS.

FAcT: NUCLEAR IN
CANADA IS SAFE.

URANIUM MINES
AND MILLS
LICENSEES MUST
RENEW THEIR
LICENSING EVERY
FIVE TO EIGHT
YEARS.
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Table 1: Inter-industry comparison of LTls in Saskatchewan from 2004 to 2009

Industry Description

2004
Open-pit mining (includes McClean Lake) 0.84
Underground soft rock mining 1.58
Underground hard rock mining 2.02
Construction trades 8.67
Automotive service shops towing 4.39
Operation of oil wells 1.11
Servicing of oil wells 5.43
Conventional logging 8.54
Mechanical logging 3.18
Refineries/upgrader 1.18
Machine shops 12.8
Government of Saskatchewan 3.73
Average 4.46

% of workers injured with time loss

2005
0.94
1.32
2.15
9.28
471
0.89
5.53

21.66

4.24
1.14

14.32
3.54
5.81

Source: Saskatchewan Workers’ Compensation Board — Statistical Supplement

1 Logging operations now appear to be categorized as “Forestry”; the 2009 figure is 5.11

2006
0.68
1.22
3.17
7.53
3.87
0.82
4.44

21.83
3.29
1.15

12.87
3.75
5.39

2007
1.08
1.39
2.79
7.19
3.72
121
3.74

32.03
2.19
0.78

11.15
3.02
5.86

2008
0.93
2.05
2.38
6.46
3.31
0.73
3.8

20.63
2.14
1.46
9.59
3.05
4.58

2009
0.50
1.62
1.36
5.75
2.91
0.97
2.98
511!

n/a
131
7.28
3.23

n/a

Uranium mining is well below the average across a variety of industries for lost-time incidents.

FEW REPORTABLE EVENTS

Licensees are required to notify the CNSC
of significant events or situations outside
the normal operations described in their
licensing documents or because of public
interest. Such events rarely, if ever, result in
significant effects on the health and safety of
people or the environment. Significant events
are reported to the Commission Tribunal via
early notification reports (ENRs), which,
depending on the nature and severity of

the event, may be followed up with detailed
compliance assessments, corrective actions
and enforcement actions.

To assess the overall regulatory performance
of uranium mines, the CNSC has analyzed
significant events over the last five years,
with the following highlights:

= |n 2009 there were 23 reportable events
for the four operating sites, six of
which were from Rabbit Lake and six
from McArthur River, with the remaining
at McClean Lake and Cigar Lake. By
comparison, there were 29 reportable
events in 2008 and 68 in 2007.

Uranium Mines and Mills

= |n total, for the five active sites (McClean
Lake, McArthur River, Key Lake, Rabbit
Lake and Cigar Lake), there have been
11 ENRs over five years, with Key Lake

contributing five of them. For 2009,

however, there were no ENRs for any
active or inactive site.

CLOSE MONITORING
OF EXISTING MINES

AND MILLS

As with other major facilities, operating
licences for uranium mines and mills

are issued for specific time periods,

usually from five to eight years. Renewals
of existing licences and all proposals for

new mining and milling activities require
Commission Tribunal approval.

During a Commission Tribunal public hearing
in Saskatoon, Saskatchewan, Cameco
was required to provide an update on its
fire protection programs and improvements
to environmental performance.



After effluent issues became apparent at
Key Lake, an enhanced effluent treatment
process was introduced. The process was
proving successful in 2009 —10. Enhanced
monitoring is in place to ensure the
environment is being protected and that
effluent limits continue to be respected.

In December 2009, Cameco filed an appli-
cation to extend the life of its Key Lake
facility, including increasing its annual
production of uranium oxide from 18 million
to 22 million pounds. The federal-provincial
regulatory process for this expansion is
underway and will trigger a public environ-
mental assessment jointly with the province
of Saskatchewan.

The CNSC continues to monitor Cameco’s
implementation of its action plans and
remediation efforts for the Cigar Lake uranium
mining facility, which was flooded in
October 2006. By the end of 2009, the mine
had been dewatered and workers were
once again underground in February 2010
performing rehabilitation efforts.

Following a two-day public hearing, the CNSC
announced its decision to renew AREVA
Resources Canada Inc.’s uranium mine oper-
ating licence for the McClean Lake operation
located in northern Saskatchewan, for a
period of eight years.

PROPOSED NEW MINE
APPLICATIONS

The CNSC continued to draw upon inter-
national standards and best practices in
its efforts to regulate the development of
new uranium mines and mills. The CNSC

is reviewing three applications from mining
companies that have expressed interest in
establishing new mining operations: in north-
central Québec (Matoush), in south-central
Nunavut (Kiggavik) and in north-central
Saskatchewan (Millennium).

STRATECO RESOURCES — MATOUSH
UNDERGROUND EXPLORATION PROJECT

This is a proposal to conduct advanced
underground exploration and determine
the feasibility of developing a uranium
mining project in the Otish Mountains of
north-central Québec, 260 km northeast
of Chibougamau, QC.
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THE URANIUM
MINING SECTOR

EMPLOYS CLOSE TO
9,000 WORKERS.

Underground
uranium mining.
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Winter drilling
at Millenium Mine.
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An environmental impact statement and
detailed information to support the licence
application, received in November 2009,
are currently under review by CNSC

staff. The CNSC participated in outreach
activities in Chibougamau, Mistissini and
Chapais to provide information on the
CNSC’s mandate and regulations.

AREVA RESOURCES CANADA — KIGGAVIK PROJECT
The Kiggavik Project is a proposed open-
pit and underground uranium mining and
milling operation in the Kivalliq region of
Nunavut, approximately 80 km west of the
community of Baker Lake.

The CNSC received the initial licence appli-
cation form and project description in
January 2009. The proposal is currently
undergoing an environmental assessment
in compliance with the Nunavut Land
Claims Agreement. The CNSC is acting as
technical advisor to the Nunavut Impact
Review Board.

Uranium Mines and Mills

CAMECO CORPORATION —

MILLENNIUM MINE PROJECT

The proposed project is for an underground
uranium mine in northern Saskatchewan
between the existing Key Lake mill and
McArthur River mine sites.

The CNSC received the initial licence appli-
cation and project description on August
4, 2009. A comprehensive environmental
assessment under the Canadian Environ-
mental Assessment Act is currently under
way. The environmental assessment is
being coordinated with the province of
Saskatchewan. The public review of the
draft Project Specific Guidelines Scoping
Document ended in June 2010.



DECOMMISSIONED MINES

The CNSC regulates more than 20 decom-
missioned tailings-management sites
associated with closed uranium mining
facilities.

These sites, commonly referred to as legacy
mines, are the result of uranium mining
activities that took place in various parts of
the country from the 1930s to the 1990s.
The sites no longer operate, and the
owners are responsible for monitoring them
and for any work to protect public health
and safety, and the environment. The sites
are either overseen by the CNSC through
the organization’s waste facility licences
or the site owners are in the process

of obtaining a CNSC licence.

Various environmental monitoring programs
and environmental or ecological risk
assessments for specific sites have also
been undertaken and continue. As well, the
owners are responsible for undertaking various
environmental monitoring programs and
environmental or ecological risk assessments.
The CNSC continues to confirm that the
operations of the decommissioned sites and
the remaining waste facilities are complying
with regulations and their licences.
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CANADA PRODUCES
AN ESTIMATED

25% OF THE
WORLD’S URANIUM.

Decommissioned mine at
Areva’s Cluff Lake site.

FacT: NUCLEAR IN
CANADA IS SAFE.

THE CNSC REGULATES

MORE THAN 20
DECOMMISSIONED
TAILINGS-
MANAGEMENT SITES.
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PROTECTING CANADIANS

The CNSC works closely with nuclear facility operators, law enforcement,
intelligence agencies and others to ensure that nuclear materials and facilities
are protected at all times — especially when events suggest that extra
security may be needed.

AMENDED STANDARDS FOR A NEW ERA = enhanced access control to nuclear

Following the events of September 11, 2001, facilities

the CNSC took decisive steps to enhance = a threat analysis for each nuclear facility

security at major nuclear facilities in Canada. based on its design

In 2006, Canada’s Nuclear Security = dentification and protection of

Regulations were amended to reflect these vital areas

new measures and to enshrine them = uninterrupted power supplies for

in law. alarm monitoring and other security
systems

MANDATED SECURITY REQUIREMENTS FOR = contingency planning, drills and

MAJOR NUCLEAR FACILITIES INCLUDE: EXErCises

= annual threat and risk assessments
= an onsite armed response force
at major nuclear facilities available 24/7
= enhanced security screening of
employees and contractors

Spotlight on Security



ENSURING ALL FACILITIES COMPLY

CNSC staff continually assess whether
licensees meet the requirements of

the Nuclear Security Regulations and
the conditions of their specific licences.
For added safety, Canadian reactors
are designed to shut down safely in the
event of accidents or physical attacks.

The CNSC approach follows international
physical protection best practices

and standards recommended by the Inter-
national Atomic Energy Agency.

The CNSC monitors potential threats in
collaboration with CSIS, the RCMP, Public
Safety Canada, international agencies
and other regulators, including the
Nuclear Regulatory Commission of the
United States.

THE 2010 OLYMPICS
To prepare for the 2010 Olympics Games
in Vancouver — and ensure Canada’s

readiness in the event of an incident
involving radioactive or nuclear materials —
the CNSC participated in a series

of training exercises in Ottawa and
Vancouver, which enabled partners such
as the RCMP, Department of National
Defence and Health Canada to train in
real radiological environments.

During the Olympics, the CNSC placed
staff in British Columbia to act as the
organization’s ‘eyes and ears’ and to
provide advice and oversight to local,
provincial and federal responders in the
event of an incident involving radioactive
contamination. Radiation detectors were
used, with the ability to transmit data
wirelessly to an RCMP command post.

CNSC 2009 - 10 Annual Report
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Nuclear facility security portals.


http://www.nuclearsafety.gc.ca/eng/links/iaea/

NUCLEAR PROGESSING
AND RESEARCH

MAINTAINING SAFE FACILITIES

Canada’s nuclear sector includes a wide range of nuclear facilities that perform
various types of processing and research, including uranium processing and
refining, and scientific and medical research.

Cherenkov effect at nuclear Nuclear processing and research facilities in Canada
research facility.

The CNSC oversees the regulation LABRADOR
of all nuclear processing and research
facilities across Canada.

NEWFOUNDLAND
QUEBEC

SASKATCHEWAN ONTARIO
MANITOBA -t
NEW

S — BRUNSWICK _ NgvA sCOTIA
echinologies — yps Nordian
Pembroke
Cameco Corp. Ottawa
Blind River

GE, Shield Source Inc.

Peterborough _ Cameco Fuel Manufacturing Inc.,
GE \_ Cameco Corp.
Toronto / il e
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At uranium processing facilities, uranium
ore concentrate is refined and processed
to create fuel bundles for nuclear power
plants. Nuclear research reactors and
accelerators are used for scientific research
into innovative medical and industrial

uses of nuclear technology as well as for
training, materials testing and producing
radioisotopes for medical purposes.
Licensees who operate these processing
and research facilities include universities,
private corporations and government
agencies.

The CNSC's expert staff regularly inspects
licensed facilities to ensure that they comply
with the CNSC'’s regulations and that
facilities are operated safely and securely.

RIGOROUS OVERSIGHT

Most Canadian nuclear processing and
research facilities emit small or negligible
effluents to the environment. The protection
of workers and the immediate public
around the facilities is the main focus of
the CNSC's regulatory and safety programs,
and nuclear research facilities are subjected
to rigorous inspection and licensing
requirements.

The CNSC applies a specific approach to
these facilities that ensures safety is

never compromised, even when taking into
account the uniqueness of the research
environment. The CNSC carried out the
following activities in 2009 —10 to monitor
nuclear processing and research facilities
in Canada.

= |n December 2009, all four operating
SLOWPOKE facilities in Canada
provided an update to the Commission
Tribunal on their activities. (Other
research reactors that are shut down
or decommissioned are also subject
to regulatory oversight by the CNSC.)

= MDS Nordion, a division of MDS
(Canada) Inc., appeared before the
Commission Tribunal in 2009 to
provide an update on its performance
during the current licensing period.
MDS Nordion processes nuclear
isotopes for health and life sciences and
manufactures sealed sources for
industrial applications (see pages 34
and 54).

= Shield Source Inc. and SRB
Technologies (Canada) Inc. process
tritium gas to produce a wide range
of self-illuminating safety signs and
also to manufacture radiation devices.
Shield Source applied for a licence
renewal and the Commission Tribunal
held a public hearing on the matter
in 2009. The second hearing day
was planned for May 2010, when a
decision was to be rendered.

= Cameco appeared before the Commis-
sion Tribunal in December 2009 to
provide an update on the performance
of its three uranium processing
facilities (the uranium refinery in Blind
River, Ontario, the uranium conversion
facility and the fuel manufacturing
facility in Port Hope, Ontario).

= A public hearing was held in
January 2010 regarding GE-Hitachi’s
application to assemble slightly
enriched uranium CANDU fuel
bundles at its Peterborough, Ontario
fuel fabrication facility. The application
was granted.

SAFE INDUSTRY
PERFORMANCE

ENVIRONMENTAL PROTECTION

Figure 1 on the following page shows

the average public doses for four Canadian
major nuclear processing and research
facilities as a percentage of the public
annual dose limit of 1 millisievert (mSv).
From 2002 to 2008, radiation dose levels
for members of the public were well

below regulatory limits.
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Figure 1: Percentage of public radiation doses for four major Canadian nuclear processing and research facilities
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Cameco Blind River Uranium Refinery ~ Cameco Fuel Manufacturing Inc.

Note: The decreasing doses at Cameco Fuel Manufacturing are mainly due to
construction of a berm near the storage building (2005-06).

Radiation doses for members of the public were well below regulatory limit (1 mSv/year) between 2002 and 2008.

THE NRU REACTOR
AT CHALK RIVER HAS
LED THE WORLD IN

THE PRODUCTION
OF LIFE-SAVING
MEDICAL ISOTOPES.
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CHALK RIVER LABORATORIES

Chalk River Laboratories, owned and operated
by Atomic Energy of Canada Limited
(AECL), is the most complex nuclear site
in the country. Activities and facilities
encompass non-power reactors, isotope
production, fuel fabrication and research,
tritium processing, waste management
and waste treatment, decommissioning
projects, new facilities projects, Class Il
nuclear facilities and numerous laboratories
handling nuclear substances. The site’s
National Research Universal (NRU) reactor
has been a major part of Canadian nuclear
research and is one of the largest and most
versatile research reactors in the world.

When in operation, the NRU leads the
world in the production of life-saving medical
isotopes that benefit millions of people
around the world each year. The CNSC has
on-site staff who monitor the Chalk River
Laboratories facilities, including the

NRU reactor, to ensure that they operate

Nuclear Processing and Research

safely and in compliance with regulatory
requirements.

REPAIRING THE NRU

In May 2009, the NRU reactor was shut
down following a loss of offsite power

to Chalk River Laboratories — a standard
procedure in such an event. While staff
were preparing to restart the reactor,

a small heavy water leak was detected,
and the reactor was maintained in a safe
shutdown condition as the source of

the leak was investigated. Investigators
confirmed that the leak was from the reactor
vessel, at which point AECL decided

to de-fuel the reactor to complete the
inspection and repair it.

After an initial investigation confirmed that
an extended outage was required to
repair the vessel, the work was performed
under three projects: Vessel Leak Repair



Project, the Return to Service Project, and
the Extended Activities Project.

The Vessel Leak Repair Project covers
all work to inspect and repair the vessel,
including the development of novel
inspection and repair equipment. The
Return to Service Project covers
activities other than the vessel repair
needed to refuel and restart the reactor.
The Extended Activities Project was
developed by AECL to take advantage
of the extended shutdown to proactively
conduct NRU maintenance and repair
work not related to the current leak.

CNSC staff determined all the applicable
regulatory requirements from the licence,
expectations on how to meet those
requirements and the additional informa-
tion needed to support its recommendation
for the NRU Return to Service Project.

To add clarity and transparency to the
process, the CNSC and AECL signed an
NRU restart protocol. This provided an

FacT: NUCLEAR IN
CANADA IS SAFE.

SINCE 2005,
THERE HAVE BEEN
NO SERIOUS
NUCLEAR-RELATED

EVENTS

REPORTED WITH
CONSEQUENCES
T0 PUBLIC

HEALTH OR

THE ENVIRONMENT.

NRU repair mockup.

administrative framework, milestones and
service standards to facilitate the regulatory
review. The protocol listed all AECL
deliverables required to meet its objective.
It is available on the CNSC’s Web site at
nuclearsafety.gc.ca

As part of the causal factors of the leak
event, AECL undertook an extensive
organizational root-cause assessment and
has put in place a corrective action plan

to address the causes.

THE NRU REACTOR IN THE MEDIA

As part of the voluntary public disclosure
of events related to the Chalk River
Laboratories site, AECL provides regular
communication updates on the status
of the NRU repair via their Web site, to
which the CNSC links from its Web site,
at nuclearsafety.gc.ca
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http://www.nuclearsafety.gc.ca/eng/lawsregs/agreements/restart_protocol/index.cfm
http://www.nrucanada.ca/en/home/projectrestart/statusupdates/default.aspx
http://www.nuclearsafety.gc.ca/eng/mycommunity/facilities/chalkriver/events/index.cfm

Top deck at the NRU.
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More information on the return to
service of the NRU is also available at
NRUCanada.ca

FEW REPORTABLE EVENTS

Licensees are required to notify the CNSC
of significant events or situations outside
the normal operations described in their
licensing documents or because of public
interest. Such events rarely, if ever, result

in significant effects on the health and safety
of people or the environment. Significant

Nuclear Processing and Research

events are reported via early notification
reports (ENRs).

Table 2 shows the number of events that
AECL reported to the CNSC for the Chalk
River Laboratories site from 2005 to 2009.
The number of ENRs presented to the
Commission Tribunal is also listed.

There were no events with consequences
to public health or the environment.


http://www.nrucanada.ca/en/home/default.aspx

Table 2: Chalk River Laboratories reportable events trend

2005 2006 2007 2008 2009
Reportable events 69 151% 202 186 146
Early notification reports 3 1 1 2 2

* Reporting requirements for Chalk River Laboratories were changed under its October 2006 licence renewal, explaining the increase in the number
of events reported since then.

None of the events that AECL reported to the CNSC, from 2005 to 2009, had consequences for public health or the environment.

CNSC 2009 - 10 Annual Report
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Environmental sampling.
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PROTECTING THE HEALTH OF CANADIANS

A medical isotope is a radioactive substance used safely by health
professionals to assist in the diagnosis of certain health conditions of the
heart, the circulatory system and organs.

Canada supplies on average about 30 percent of the world’s medical isotopes,
with the rest coming from four other large reactors around the world.

About 10% of the medical isotopes produced at the NRU make their way back
into Canada’s healthcare system. Canada’s healthcare system also imports a
portion of its medical isotopes from companies which derive its product from

reactors located in Europe and South Africa.

The CNSC regulates all aspects of medical isotope production including
reactors, targets, accelerators, processing facilities, use and transportation.
Without the CNSC's licensing approval for safety and security, no facility

in Canada can legally produce medical isotopes.

Spotlight on Medical Isotopes



KEEPING UP WITH DEMAND

Because of recent outages at the National
Research Universal (NRU) reactor at Chalk
River, Ontario, and other isotope-producing
reactors around the world, CNSC worked
with the medical community to ensure
prompt licensing of alternative sources,
and with other government bodies last year
to explore the regulatory aspects of new
ways of producing medical isotopes.

In June 2009, the Government of Canada
appointed the Expert Review Panel on
Medical Isotope Production and charged it
with reviewing submissions from the

private and public sectors to supply much-
needed medical isotopes for Canada.

The goal was to enable the licensing of
new sources of medical isotopes in a
timely manner while ensuring the highest
standards of safety and security.

COMMITTED GOVERNMENT
PARTNER

The CNSC played a key role in this
process, providing decision-makers and
stakeholders with critical information about
the processes and regulatory requirements

for the environmental assessment and
licensing of medical isotope production
and processing facilities.

The CNSC also provided the expert review
panel with information about the feasibility
of proposed project timelines, and the
extent to which proposals meet regulatory
requirements and expectations.

Finally, the CNSC conducted environ-
mental assessments and assessed licence
applications for proposed facilities.

EFFICIENT AND RESPONSIVE
LICENSING — WITHOUT
SACRIFICING SAFETY

Overall, the CNSC found all proposed
projects to be licensable, although in some
cases with the stipulation that the licence
applicant or proponent must conduct
further safety cases. None of the proposals
was an actual licence application,

and thus the CNSC made it clear that all
proponents would be required to provide
extensive additional information prior to
licence issuance.

For more information on isotope production
facilities, log on to the CNSC's Web site
at nuclearsafety.gc.ca

CNSC 2009 - 10 Annual Report
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Nuclear medicine application.


http://www.nuclearsafety.gc.ca/eng/about/regulated/processing_research/nuclearresearch/

NUCLEAR POWER PLANTS

SOLID INDUSTRY PERFORMANCE

For 48 years, nuclear energy has contributed to the generation of electricity
in Canada. Twenty reactors across three provinces provide more than
12,600 megawatts of power — about 15 percent of Canada’s electricity.

OPG Darlington Nuclear power plants in Canada

nuclear power plant (NPP) near

Bowmanville, Ontario. The CNSC oversees the

regulation of all nuclear power
plants Canada.

LABRADOR

NEWFOUNDLAND

QUEBEC

ONTARIO

MANITOBA Gentilly-2 [AAR
NEW

BRUNSWICK _ NgvA SCOTIA

\_Point Lepreau

/mm
BruceA&B _—
Pickering A & B
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Every year, the CNSC publishes a report
on the safety performance of Canada’s
operating nuclear power plants (NPPs) called
CNSC Staff Integrated Safety Assessment
of Canadian Nuclear Power Plants. The
report evaluates how well licensees are
meeting regulatory requirements. CNSC staff
assessments concluded that in 2009-10 all
NPPs in Canada operated safely. Details
included the following:

= There were no serious process failures.

= There were no confirmed radiation
doses above the regulatory limit
received by any worker at any NPP
or member of the public.

= No environmental releases from the
plants were above regulatory limits.

= Facilities met their regulatory
requirements arising from Canada’s
international obligations regarding the
peaceful use of nuclear energy.

SATISFACTORY OPERATIONS

An integrated plant rating is a general
measure of the overall acceptability of all
programs and safety areas for an NPP.

In 2009 - 10, all NPPs achieved integrated
plant ratings of satisfactory or greater.
Satisfactory is defined as follows:

Compliance within the area meets
requirements and CNSC expectations.
Any deviation is only minor, and any
issues are considered to pose a low risk
to the achievement of regulatory objectives
and CNSC expectations. Appropriate
improvements are planned.

The complete 2009 NPP report, along
with comparable reports from previous
years, is available at nuclearsafety.gc.ca

STATE-OF-THE-ART FACILITIES

An NPP operates for roughly 25 to 30
years, after which it is either shut down
and decommissioned or refurbished

to perform for another 25 to 30 years.
Refurbished NPPs need to meet modern
standards as much as possible, with

a focus on safety improvements.

Darlington NPP
turbine hall.
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FAcT: NUCLEAR IN
CANADA IS SAFE.

CNSC STAFF
CONCLUDED THAT

IN 2009-10 ALL
NPPs IN CANADA
OPERATED SAFELY.



http://www.nuclearsafety.gc.ca/eng/readingroom/reports/powerindustry/2009/index.cfm

FAcT. NUCLEAR IN
CANADA IS SAFE.

THE CNSC HAS
FULL-TIME

INSPECTORS AT
EACH NUCLEAR
POWER PLANT.

Face of CANDU reactor.

FAcT: NUCLEAR IN
CANADA IS SAFE.

THE CNSC
INVESTIGATES AND

THEN FOLLOWS

UP ON EVERY
INCIDENT INVOLVING
NON-COMPLIANCE.

CNSC staff consider submissions for
refurbishments and make recommenda-
tions to the Commission Tribunal. The
following refurbishment activities took place
during 2009 -10:

ONTARIO
Bruce A
= A public hearing was held in October
2009 regarding Bruce Power’s
application to load fuel in Units 1 and 2.
The Commission Tribunal renewed
the Bruce Power licence, which
included a list of pre-requisites that
must be completed before releasing
the regulatory hold points — points
at which the licensee must satisfy
requirements from the CNSC before
proceeding to the next step — and
restarting the units.
= Bruce A (Units 1 and 2) refurbishment
iSs progressing.
= Bruce Power is currently reviewing plans
to refurbish Bruce A (Units 3 and 4).

Darlington
= Ontario Power Generation (OPG)
submitted a revised integrated safety
review (ISR) procedure as part of its
ISR basis documents in July 2009.
CNSC staff reviewed the document
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and discussions are ongoing with OPG
to finalize the basis of the ISR. OPG
expects to submit the ISR safety factor
reports for CNSC review in 2011.

Pickering B
= On February 17, 2010, OPG

announced that Pickering B will not
proceed with refurbishment. Instead,
OPG will invest $300 million at
Pickering B to ensure the continued
safe and reliable performance for
approximately 10 years. Following
this, OPG will begin the longer-term
decommissioning process. OPG
indicated to the Commission Tribunal
that it will file a high-level summary
of the Pickering B operations plan

by March 31, 2010, followed by a
comprehensive plan by September 30,
2010.

QUEBEC
Gentilly-2
= Hydro-Québec plans to refurbish the

Gentilly-2 nuclear generating station in
order to extend the station’s operation
to 2035.

= Refurbishment is expected to begin

sometime in 2011 if approved by the
Commission Tribunal.



NEW BRUNSWICK
Point Lepreau
= Qverall work on the Point Lepreau
Generating Station’s refurbishment
project is progressing, and a return
to service announcement is expected
in 2010-11.

DECOMMISSIONED POWER REACTORS

The Douglas Point, Gentilly-1 and Nuclear
Power Demonstration power reactors are
shut down, partially decommissioned

and in the storage-with-surveillance phase.
As these facilities contain radioactive
materials, including radioactive waste from
decommissioning activities, they are
licensed as waste management facilities.
More information on other waste man-
agement facilities can be found in the Waste
Management section on page 44.

ENSURING REACTORS
OPERATE SAFELY

The CNSC regulates all reactors in
full commercial operation by ensuring
that each nuclear power plant’s (NPP)
performance complies with all CNSC
regulations and also with the specifics
of the NPP’s operating licence. When a
licensee does not comply, the CNSC
investigates and then follows up by
monitoring how well the licensee has
implemented corrections.

In addition to administering licensing
and compliance programs at CNSC
headquarters, the organization stations
full-time CNSC inspectors at each NPP.
Other CNSC employees who have
specialized technical expertise visit
NPPs on a regular basis to carry out
more detailed inspections.

In 2009 - 10, the CNSC performed

16 Type | (audits) and 172 Type Il NPP
inspections. All issues of non-compliance
received CNSC attention and follow-up,
ensuring that the health and safety

of Canadians were not compromised.

PROPOSED NEW OPERATIONS

Recent economic issues and developments
in the Ontario electricity market resulted in

a decision by Bruce Power Inc. to withdraw
its two proposed new NPP projects near
Tiverton and Nanticoke, Ontario. The CNSC
received withdrawal notifications for the
projects on July 23, 2009. These projects
were originally planned to supply Ontario
with 6,300 megawatts of electricity. Bruce
Power Inc. has decided instead to focus on
refurbishing its remaining Bruce A and B
units near Tiverton, Ontario.

Throughout 2009 - 10, public and private
sector discussions continued about the
need for new NPPs in Canada to meet a
growing demand for electricity. The CNSC
continued to draw upon international
standards and best practices in its effort
to develop a regulatory framework for new
NPPs should provinces choose to move
towards nuclear power.

ONTARIO POWER GENERATION — DARLINGTON SITE
As part of the joint review panel process,
Ontario Power Generation submitted an
environmental impact statement (EIS) and
supporting documentation to the CNSC in
September 2009 for its licence to prepare
site (LTPS) on an application to build up to
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THE CNSC WILL
PERFORM
PRE-PROJECT
DESIGN REVIEWS
AT THE VENDOR’S
REQUEST TO
VERIFY THE

ACCEPTABILITY
OF AN NPP DESIGN
WITH RESPECT

TO CANADIAN
REGULATORY
REQUIREMENTS.

Point Lepreau NPP, near Saint
John, New Brunswick.



NPPs GENERATE
91% OF ONTARIO’'S
ELECTRICITY,

30% OF NEW
BRUNSWICK’S AND
3% OF QUEBEC'S.

four new nuclear reactors (up to 4,800 MW)
on the existing Darlington site.

In November 2009, the joint review panel
announced the start of a public review
period for the EIS and LTPS Application,
which is anticipated to continue into the
summer of 2010 with a view of conducting
public hearings in winter 2011. The
panel ensures an open and transparent
process, and all related documents can
be found on the CNSC’s and the Canadian
Environmental Assessment Agency’s
Web sites.

THOROUGH REPORTING

The CNSC requires that licensees report
any issues of non-compliance. This reporting
includes issues pertaining to an NPP’s
design, licence conditions and practices,
and also includes any issues related to the
NPP’s operating policies and principles,
and requirements for protecting people
and the environment from radiation.

The CNSC carefully reviews all issues of
non-compliance and takes any necessary
regulatory action.

Licensees are required to submit quarterly
operating reports to the CNSC according

to their licence conditions and in line with
regulatory standards. The CNSC analyzes
these reports as part of a facility’s safety
regime.

Nuclear Power Plants

Figure 2: $-99 reports for nuclear power plants
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Licensees were thorough in their reporting from 2004 to 2009.

Licensees are required to notify the CNSC
of events or situations outside the normal
operations described in their licensing
documents, (see Figure 2). Such occurrences
rarely, if ever, result in significant effects

on the health and safety of people or the
environment, in part because Canadian
NPPs all have multiple layers of defence.
Where the CNSC determines that an event
may be noteworthy, the event or situation
is reported to the Commission Tribunal
through an early notification report (ENR)
(see Figure 3).

Figure 3: Early notification reports for nuclear power plants
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The number of event reports over several years indicates
an improving trend in the number of significant events or
situations that fall outside normal operations.




PERFORMANCE INDICATORS
The CNSC uses performance indicators

to monitor a licensee’s safety performance.

For a detailed look at the performance
indicators used to monitor licensee safety
performance, consult the complete 2009
NPP Report, available at nuclearsafety.gc.ca

INTERNATIONAL NUCLEAR AND RADIOLOGICAL
EVENT SCALE (INES)

Like the Richter scale for earthquakes, INES
classifies radiological events so that people
can understand the safety significance
of such events. INES levels 1-3 are
considered incidents while Levels 4-7

are considered accidents. Events without
safety significance are called deviations
and are classified Below Scale or Level O.

For example, CNSC staff posted a report
on the IAEA Nuclear Event Web-based
System (NEWS) to provide information on
an event that occurred at the Bruce A
NPP site in which workers were exposed
to higher than expected Alpha radiation
(confirmed in December 2009). The
preliminary INES rating for this event
was Level O (Below Scale), and will be
confirmed when all dose results for the
affected workers are known.
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Darlington unit 4.

IN 200910, THE
CNSC PERFORMED
16 TYPE I (AUDITS)

AND 172 TYPE Il
NPP INSPECTIONS.



http://www.nuclearsafety.gc.ca/eng/readingroom/reports/powerindustry/2009/index.cfm
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A SAFE SOURCE OF ENERGY USING
NATURAL URANIUM

Renewed interest in building nuclear reactors has spurred the development
of various new designs. To date, Canada has only seen the construction

of CANDU power reactors, but vendors have been busy over the past several
years working on new designs. These Generation Il + designs strive to produce
less waste, increase safety and reduce costs.

The CNSC, in cooperation with the nuclear industry, carries out research
on a regular basis to keep abreast of any potential challenges that might
be experienced by existing or new reactors.

Spotlight on Nuclear Reactors



CURRENT REACTORS —
TRIED AND TESTED

All CANDU reactors in operation are subject
to close CNSC regulatory oversight and an
effective licensing process. CANDU reactors
will continue to operate safely in Canada,
even as they age. The design of the CANDU
reactor provides an additional layer of
protection, which prevents uncontrolled
release of radioactive material into the envi-
ronment. CANDU reactors pose no
significant risk to the health or safety of
Canadians or the environment. Because
CANDU reactors use natural uranium as fuel,
there is no need for enrichment facilities.

NEW REACTORS -
VENDOR PRE-PROJECT
DESIGN REVIEWS

Vendors may request that the CNSC perform
a pre-project design review prior to the
vendor submitting a licence application.
However, such a review is not required as

part of the licensing process for a nuclear
power plant, and the conclusions of such
reviews do not bind or influence decisions
made by the Commission Tribunal.

Rather, the objective is to verify the
acceptability of a nuclear power plant
design with respect to Canadian regulatory
requirements and expectations.

The following vendors are currently in various
phases of pre-project design reviews:

= AECL-ACR-1000 design:
Phases 1 and 2 have been completed.
Phase 3 is currently underway and
will be completed in the next fiscal year.
= AECL-EC 6 (Enhanced CANDU):
Phase 1 has been completed.
= Westinghouse—AP1000 design:
Phase 1 has been completed.
= AREVA-EPR design: Phase 1 review
is currently on hold at the request of
the vendor.

Executive summaries for completion of
each phase can be found on the CNSC
Web site, nuclearsafety.gc.ca
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Turbine for a CANDU reactor
unit at Bruce A.


http://www.nuclearsafety.gc.ca/eng/licenseesapplicants/powerplants/newapplicants/vendorpreproject/status.cfm

WASTE MANAGEMENT
SAFE AND SECURE STORAGE
The CNSC regulates and monitors the operation of Canada’s radioactive waste-

management facilities to ensure that they will not pose undue risk to human
health and the environment — either now or in future.

Nuclear waste-management facilities in Canada
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Radioactive waste is produced at all stages
of the nuclear fuel cycle, from uranium
mining and nuclear power generation to
nuclear medicine and other industrial uses.
Because of the wide variety of applications,
the amounts, types and even physical
forms of radioactive wastes vary considerably.
Some wastes can remain radioactive

for thousands of years, while others may
require storage for only a short period
before they are disposed of by conventional
means. In all cases, the CNSC regulates
the safe storage and monitoring of all waste
until it poses no threat.

CATEGORIES OF
RADIOACTIVE WASTES
IN CANADA

Radioactive waste produced in Canada
is managed in safe, secure and
environmentally sound storage facilities.
Radioactive waste is stored in above- or
below-ground engineered structures.
The way in which a particular waste is
stored depends on the source of the
radioactive waste and its characteristics.

High-level waste refers to the used
nuclear fuel bundles discharged
from reactors, and requires shielding

and cooling.

Intermediate-level waste refers mostly
to reactor components, filters and
resins, and also requires shielding.

Low-level waste, which requires little
to no shielding, includes used medical
and industrial radioisotopes, conta-
minated clothing, rags, mops, tools,
paper and other items.

Uranium mine waste rock and mill
tailings are specific types of low-level
radioactive waste generated during the
mining and milling of uranium ore

and production of uranium concentrate.

AN ACTIVE YEAR OF LICENSING

The CNSC focused on some major waste-
related licensing projects in 2009 - 10:
the Port Hope Area Initiative, the Cameco
Corporation Vision 2010 decommissioning
project, and the Deep Geologic Repository.

PORT HOPE AREA INITIATIVE

The Port Hope Area Initiative (PHAI) is a
federal project to clean up and safely
provide for the long-term management of
low-level radioactive waste in the area. It
involves two separate projects: the Port
Hope project and the Port Granby project,
which fall under Atomic Energy of Canada
(AECL), designated by the Government

of Canada as the proponent for the PHAI.
The Port Hope project, having earlier
completed the environmental assessment
stage, was granted a Waste Nuclear
Substance Licence in 2009 with conditions
that must be met before construction

can begin. The Port Granby project has
completed the EA phase and preparations
are underway for a licence application.
(For details, see page 48).

DEEP GEOLOGIC REPOSITORY

Ontario Power Generation’s (OPG) proposed
Deep Geologic Repository is a long-term
nuclear waste facility for low- and
medium-level waste that would be located
at the Bruce nuclear site in the Municipality
of Kincardine, Ontario. OPG is proposing
that a deep rock vault be constructed in
the limestone layer hundreds of metres
below ground. Both an environmental
assessment and a regulatory review are
underway for a site preparation and
construction licence. In 2009, OPG
engaged the Nuclear Waste Management
Organization as its contractor to conduct
the environmental assessment and
produce the regulatory documentation

to support its licence application to the
CNSC.
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THE CNSC
REGULATES WASTE
TO ENSURE SAFE
STORAGE.

FAcT: NUCLEAR IN
CANADA IS SAFE.

OVER SEVERAL
YEARS, NO
LOST-TIME
INCIDENTS HAVE
OCCURRED

AT WASTE-
MANAGEMENT
FACILITIES IN
CANADA.




FacT: NUCLEAR IN
CANADA IS SAFE.

STRICT MONITORING
ENSURES ANY

RADIATION
RELEASES ARE
DETECTED AND
CONTROLLED.

OPG designed dry storage
containers at the used-fuel dry
storage facility.
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SAFE WORKERS

Lost-time incidents (LTIs) occur when
workers become injured and lose time from
work. Over the past five years there

have been no LTIs at waste-management
facilities in Canada.

LONG-TERM WASTE
MANAGEMENT

The Canadian nuclear industry and

the Government of Canada are developing
several long-term radioactive waste
management solutions that the CNSC
currently regulates or will in the future.
Work continued in 2009 - 10 toward the
following:

= The Nuclear Waste Management
Organization (NWMO) has consulted
with the Canadian public to develop
and implement a socially acceptable,

Waste Managament

technically sound, environmentally
responsible and economically feasible
approach for the long-term care

of Canada’s used nuclear fuel. As well,
the organization has published

the Process for Selecting a Site for
Canada’s Deep Geological Repository
for Used Nuclear Fuel. Once a site

is selected, the NWMO will apply to the
CNSC for a licence to construct a
facility. The CNSC has concluded

a special project arrangement with the
NWMO to provide regulatory review

of preliminary safety cases and

other material and to provide regulatory
oversight to the NWMO in its assess-
ment of potential sites.

The Government of Canada’s Nuclear
Legacy Liabilities Program was
launched in 2006 and continues to
provide a long-term strategy to manage
legacy waste and contamination

on AECL sites, including Chalk River
Laboratories and Whiteshell Laboratories.
All projects under this program are
regulated by the CNSC.



= The Chalk River Laboratories site was = The Whiteshell Laboratories facility is

established in the mid-1940s; since a former nuclear research and test
then it has housed various nuclear establishment in Manitoba on the east
operations and facilities, primarily related bank of the Winnipeg River, about

to research. Various waste management 100 km northeast of Winnipeg. It is
areas for radioactive and non-radioactive currently undergoing decommissioning
wastes are located at the site. They in accordance with CNSC regulations.

provide waste-management facilities
for institutions like universities,
hospitals and industrial users on a pay-
per-use basis.

Construction of retube
waste canisters.

FAcT: NUCLEAR IN
CANADA IS SAFE.

FORTY-FIVE
YEARS WORTH OF
USED NUCLEAR

FUEL WOULD
EQUAL SIX HOCKEY
RINKS UP

T0 THE BOARDS.
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SPOTLIGHT
ON THE PORT HOPE
AREA INITIATIVE

A HEALTHY ENVIRONMENT

The Port Hope Area Initiative is a federally sponsored, long-term project to
clean up historic low-level radioactive waste in the municipalities of Port Hope
and Clarington, Ontario.

Low-level waste in the area resulted from radium and uranium processing
that took place between 1933 and 1988. The processing was carried out
by a former federal Crown Corporation, Eldorado Nuclear, and its private-
sector predecessors. The waste will be transported to two new long-term
waste-management facilities to be constructed in each of the communities.

48  Spotlight on the Port Hope Area Initiative



The Port Hope Area Initiative involves two
separate projects:
= The Port Hope Project involves the
cleanup of contaminated sites in
the Municipality of Port Hope and the
placement of wastes in a new long-
term waste-management facility there.
= The Port Granby Project is a
proposal to deal with the long-term
management of wastes currently in
a radioactive waste-management facility
in the Municipality of Clarington.

A THREE-PHASE PROCESS

The plan to clean up and manage the
long-term storage of the waste was divided
into the following phases:

PHASE |

This phase called for environmental
assessments of the Port Hope and Granby
projects and necessary licensing. After
rigorous study, the Port Hope Project has
been granted a CNSC licence, effective
until 2014. Preparations are underway for
a licence application to the CNSC for the
Port Granby Project.

PHASE Il

This phase calls for construction of long-
term waste-management facilities and
environmental cleanup of historic low-
level radioactive waste. The Port Hope
Project includes the construction of a
new waste-management facility to receive
all waste, the remediation of 17 major
and approximately 400 small-scale

sites in Port Hope, the remediation and
closure of an existing waste storage site,
and the remediation of non-radioactive
contaminated soil at four industrial sites
in Port Hope. The Port Granby Project
consists of the remediation and closure of
an existing storage site and the construction
of a new waste-management facility to
receive the existing waste.

PHASE 111

This phase calls for long-term monitoring
and maintenance of the waste sites —
designed to manage waste for hundreds of
years. The CNSC will monitor the licence
and inspect the facilities regularly.

Phase Il and Ill are not authorized by a CNSC
licence at this time.
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Town of Port Hope, Ontario.



Equipment like the Leksell
gamma knife, used for
stereotactic radiosurgery, are

regulated by the CNSC.
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MEDICAL, ACADEMIC AND
INDUSTRIAL USES

DIVERSE APPLICATIONS ACROSS INDUSTRY AND SOCIETY

Radiation emitted by nuclear substances has many applications
in everyday life and is used extensively in medicine,
research and industry.

WHAT IS A SEALED SOURCE?

A radioactive sealed source is defined in CNSC Nuclear Substances and Radiation
Devices Regulations as:

“A radioactive nuclear substance in a sealed capsule or in a cover to which

the substance is bonded, where the capsule or cover is strong enough to prevent
contact with or the dispersion of the substance under the conditions for which

the capsule or cover is designed.”

Medical, Academic and Industrial Uses



In medicine, radiation is used to diagnose
illnesses such as cardiac diseases, to
treat cancerous and non-malignant
tumours, and to irradiate blood products
before transfusion. In industry, uses of
radiation range from gauges that determine
the thickness of asphalt to metal
identification and radio-luminescence.
Radiation can also be used to test welds
on pipes, for oil and gas exploration, and
to sterilize medical equipment.

The CNSC ensures that radioisotopes are
produced, processed, stored, used, trans-
ported, imported and exported in a safe
and secure fashion. In addition, radiation
devices must be certified by the CNSC
before they are used, ensuring that the
operator and public are protected

when the equipment is used, stored or
transported. In 2009 — 10, the CNSC issued
14 new certificates for radiation devices.

AN IMPRESSIVE
SAFETY RECORD

For medical, industrial and academic
applications of nuclear substances, radiation
devices and other prescribed equipment,
the CNSC focuses its inspections on
applications where risk is highest and where
it has concerns about the licensee’s
performance. Safety and security are key
CNSC objectives, especially with regard

to unplanned events. The CNSC pays
particular attention to lost or stolen nuclear
substances and radiation devices.

TRANSPORTATION OF NUCLEAR SUBSTANCES

As a major producer of nuclear substances,
Canada is also a major shipper of nuclear
substances. Each year more than a million
packages containing nuclear substances
are transported in Canada.

In addition to shipping nuclear fuel cycle
products such as uranium ore, reactor fuel
bundles and uranium hexafluoride,
Canada also transports nuclear substances
for industrial and medical uses, research,
and for the management of radioactive

waste. While a small number of packages
are involved in transport-related incidents
every year, the overall safety record of the
transport of nuclear substances in Canada
has historically been excellent. (For more
information on how these materials

are tracked, see page 54.)

The CNSC shares responsibility for

the safe transport of nuclear substances
with Transport Canada. The CNSC’s

role, realized through the Packaging and
Transport of Nuclear Substances
Regulations (PTNS Regulations), is
primarily concerned with the health, safety,
and security of people and the protection

of the environment related to the special
characteristics of nuclear substances

in transport.

The CNSC is in the process of amending
the PTNS Regulations to incorporate

the latest 2009 edition of the IAEA TS-R-1
Regulations for the Safe Transport of
Radioactive Material (which all indus-
trialized countries follow) and to harmonize
the requirements with Transport Canada
regulations and other CNSC regulations.

During 2009 - 10, the CNSC issued
25 package design certificates and special
form radioactive material certificates.
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Isotope production from cyclotron
at Bioscan’s FDG lab.

NUCLEAR-RELATED
SUBSTANCES HAVE
BECOME VIRTUALLY

INDISPENSABLE
TO INDUSTRY AND
MEDICAL SCIENCE.
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AT THE END OF
2009-10,
THERE WERE
123 INDUSTRIAL
RADIOGRAPHY

LICENSEES AND
APPROXIMATELY
9,400 CERTIFIED
RADIOGRAPHERS
IN CANADA.

RADIOACTIVE
NUCLEAR
SUBSTANCES ARE
USED IN BIOLOGICAL

RESEARCH TO
MAP OUT LIVING
PROCESSES.
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As reported last year, CNSC staff was
informed that a package was received with

a surface dose rate exceeding the regulatory

limits due to a radiation device not being
properly prepared for transport and resulting
in a possible overexposure to members of
the public. Based on the information received
by the licensees involved in the incident,
the CNSC initiated an investigation to
determine what caused the source to move
to the exposed position.

As a result of this incident, all licensees
involved initiated changes to their proce-
dures and programs to ensure that such
incidents do not occur in the future.

In addition, the CNSC requested the
manufacturer to recall all devices of this
model currently in operation in Canada to
verify that the safety-related component
intended to prevent the movement of the
source inside the device during transport
was adequately installed and in accordance
with the revised procedure. The CNSC
completed its investigation and is evaluating
its regulatory options to prevent the
occurrence of similar incidents in the future.

STRINGENT CONTROLS

Most of the licensing decisions discussed
in this section are made by a CNSC
designated officer in the Directorate

of Nuclear Substance Regulation (DNSR)
rather than by the CNSC’s Commission
Tribunal. This authority was provided

to designated officers by the Commission
Tribunal in 2000.

Licensing decisions by designated officers
are based on licence application recom-
mendations made by technical specialists.
These specialists use risk-informed
decision making and tools to ensure
that licence applications meet the
requirements of the Nuclear Safety and
Control Act and the CNSC'’s regulations.
The tools also ensure that licence
assessments are consistent and that the
process is efficient and effective.

Medical, Academic and Industrial Uses

Figure 4: Nuclear substance licensees
by section, 2009-2010
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The total number of nuclear substance licensees
in 2009—10 was 2,735.

As shown in Figure 4, the total number of
active licences in fiscal 2009 — 10 was just
under 2,800 with roughly 70 percent in the
industrial sector, 20 percent in the medical
sector, and 10 percent in the academic sector.

In 2009 — 10, nearly 2,600 licensing decisions
were made by designated officers; these
licences were issued for the possession
and use of nuclear substances, radiation
devices and other prescribed equipment.

The CNSC issued 112 new licences and
renewed 533 others. The past year has seen
significant growth in the number of
licences issued for the construction of new
radiation therapy facilities. At the time

of this report, 14 new radiation therapy
facilities were being constructed in
various medical centres across Canada.
This represents a twofold increase in the
number of new radiation therapy facilities in
a single year.

RESPONSIVE LICENSING

In response to the shortage of medical
radioisotopes in 2009 — 10, many hospitals
and medical clinics were switching to
alternative suppliers and alternate types of
radioisotopes. Because radioisotopes were
identified as necessary for patient care,
requests for licensing amendments to
accommodate new suppliers or isotopes
were given the highest priority. In all cases,
such amendments were processed within
24 hours.



COMPLIANCE VERIFICATION

The CNSC conducts compliance verification
activities to ensure that licensees comply
with the regulatory requirements and
conditions of their licence.

The CNSC has qualified inspectors in offices
located in Calgary, Mississauga, Ottawa
and Laval to conduct compliance inspec-
tions on the large number of licensees
spread across the country. In this way, CNSC
inspectors can not only conduct
inspections, but also respond promptly to
incidents, complaints and emergencies —
or take enforcement measures with
non-compliant licensees as necessary.

Figure 5 shows that, in 2009 -10, CNSC
inspectors conducted inspections of nearly
1,600 CNSC-licensed locations, 65 percent
in the industrial sector, 16 percent in

the academic sector and 19 percent in the
medical sector. Most licensees were
found to be in full compliance with their
regulatory requirements.

Figure 5: CNSC academic, medical and industrial
inspections during 2009-10
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In 2009—10, the CNSC conducted a total of 1,541 inspections
of licensed operations.

In addition, licensees submitted 2,540
annual compliance reports in 2009-10,
which contained detailed information

on licensees’ operations over the course
of the previous year.

Information reviewed by CNSC staff in
annual compliance reports includes statistics
on occupational exposure to licensee
workers.

INDUSTRIAL RADIOGRAPHY

Industrial radiography is an important
industrial application of nuclear substances
in which high-radioactivity sealed sources
(iridium-192, selenium-75 and, to a lesser
extent, cobalt-60) are used to assess

the integrity of materials, particularly where
testing must be conducted at remote
locations. A radioactive source is placed
inside a device that is certified by the CNSC
as an exposure device. A licence issued

by the CNSC is required for an individual

to possess, use and store these exposure
devices, and radiographers operating

the exposure devices must be certified

by the CNSC.

At the end of March 2010, there were

123 industrial radiography licensees and
approximately 5,400 certified radiographers
in Canada.

An ongoing CNSC concern about elevated
occupational exposures in the radiography
industry, even though these exposures

are below regulatory limits, has led the CNSC
to establish the Industrial Radiography
Working Group.

The working group is composed of CNSC
and industry representatives. The group
focuses on improving communication,
addressing technical issues associated
with industrial radiography, and improving
compliance with CNSC regulatory require-
ments. Working group members have

been identified from a cross-section of

the industry and from both eastern and
western Canada.

CNSC 2009 - 10 Annual Report

53

IN 1951, THE

FIRST TWO CANCER-
TREATMENT
MACHINES USING

COBALT-60
(RADIOISOTOPES)
WERE BUILT IN
CANADA.

FacT: NUCLEAR IN
CANADA IS SAFE.

CNSC CONDUCTED
INSPECTIONS OF
NEARLY 1,600
CNSC-LICENSED
LOCATIONS, 65%

IN THE INDUSTRIAL
SECTOR, 16% IN
THE ACADEMIC
SECTOR, AND 9%
IN THE MEDICAL
SECTOR.
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SPOTLIGHT ON
SEALED SOURCE
TRACKING

METICULOUS TRACKING OF RADIOACTIVE SUBSTANCES

In 2006, Canada became the first country to launch a national registry
and tracking system for sealed sources of radioactive material.

The CNSC-regulated National Sealed Source Registry (NSSR) system,
and the Sealed Source Tracking System (SSTS) have together become

an internationally recognized innovation and best practice in the regulation
of nuclear substances.

54 Spotlight on Sealed Source Tracking



Figure 6: Lost and stolen sealed sources and devices in Canada, 2006 to 2010
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Canada’s record for avoiding lost or stolen sealed sources has improved steadily over three years.

HOW THE NSSR/SSTS WORKS

The NSSR/SSTS ensures that the CNSC
knows the movements and whereabouts of
all sealed sources in Canada, which helps
prevent sealed sources from falling into the
hands of unauthorized individuals.

The SSTS is an Internet-based add-on to
the NSSR that provides licensees with a
more convenient and efficient way to track
and report on radioactive sealed sources
as these sources move from one location

to another. The easy-to-use and effective
system alerts shippers if the recipient

or if a sealed source is not licensed

by the CNSC, or if the receiving location
is not authorized.

AN IMPROVING TREND

In 2009 -10, four radioactive sources or
devices containing sources were reported
lost but none involved high- or medium-
risk radioactive sources or devices. (See
Figure 6 for more detail.) The sources or
devices not recovered to date pose little or
no risk to the public. Canada’s record for
avoiding lost or stolen sealed sources has
improved steadily over three years.

WHY SEALED SOURCE TRACKING
IS IMPORTANT

A sealed source is a radioactive nuclear
substance sealed in a capsule that prevents
the substance from coming into contact
with anything outside. Tracking is important
because sealed sources contain potentially
dangerous material. If sealed sources are
misused, misplaced or abandoned, injuries
or fatalities could occur.
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The Annual IAEA

General Conference brings

world experts together to discuss
the state of nuclear issues.

INTERNATIONAL OBLIGATIONS

AND UNDERTAKINGS

PROMOTING PEACEFUL USES AND SAFETY

IN THE NUCLEAR SECTOR

Part of the CNSC’s mandate is to implement international obligations on
the peaceful use of nuclear materials and technology to which Canada
has agreed. To achieve this objective, the CNSC works with many bilateral
and multilateral partners around the world to maintain a safe, secure

and peaceful international nuclear sector.

CANDU technology operators around the world.
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As a signatory to the Treaty on the Non-
Proliferation of Nuclear Weapons, Canada
has an obligation to use nuclear energy
solely for peaceful purposes. The CNSC
is responsible for ensuring that Canada
is in compliance with this obligation, in
particular through administering Canada’s
Comprehensive Safeguards Agreement
and Additional Protocol, and regulating the
export and import of nuclear substances,
equipment and technology.

Canada’s compliance with its safeguards
commitments is verified by the International
Atomic Energy Agency (IAEA), the world’s
nuclear watchdog. The CNSC, working
with the IAEA and Canadian industry,
ensures that procedures necessary for
IAEA access are in place at each affected
facility, that all reporting required by

the safeguards agreements is provided

to the IAEA, and that all questions or
inconsistencies identified by the IAEA are
fully and satisfactorily addressed. The
CNSC also contributes technical expertise
in developing and implementing Canada’s
nuclear non-proliferation policy, which

is designed to ensure that Canada does
not contribute, directly or indirectly,

to the development of nuclear weapons or
other nuclear explosive devices.

The CNSC undertakes many other
international initiatives, including sharing
knowledge and experience with other
nuclear regulators to stay current on
regulatory best practices. By participating
in several international fora, including

the IAEA, the Organisation for Economic
Co-operation and Development’s Nuclear
Energy Agency, the International Nuclear
Regulators Association and the G8 Nuclear
Safety and Security Group, the CNSC
adds to the nuclear industry’s collective
knowledge by helping develop best
practices, regulatory guides and standards.

INTERNATIONAL
OBLIGATIONS

A NEW ERA FOR SAFEGUARDS

In 2009, Canada was once again successful
in attaining a positive safeguards conclusion
from the IAEA, providing the highest
possible level of assurance that all nuclear
material in the country remained in peaceful
activities. Out of 170 IAEA Member
States, Canada is one of only 52 countries
that received this result. This conclusion
is the ultimate indication of the CNSC'’s
success in implementing the requirements
of Canada’s international safeguards
commitments.

As a core part of its safeguards program,
the CNSC participates in many of

the verification activities conducted by
the IAEA, which examine, among other
things, nuclear material inventories,
facility design, and material accountancy
records. CNSC participation in these
activities is not always possible due to
the fact that the IAEA is now making use
of a randomized, short-notice inspection
regime rather than regularly scheduled
activities at each facility. In 2009 - 10, the
CNSC participated in 100 percent of

the IAEA's physical inventory verifications
and 63 percent of the short-notice random
inspections.

In addition to attending IAEA inspections,
the CNSC has started conducting inde-
pendent evaluations to confirm facility
readiness for those facilities not selected
using the random approach.

As well, the CNSC maintains a national
electronic system of accounts for nuclear
material based on records received from
licensees. These records, which include
information on nuclear material inventories
and movements, form the basis for the
reports that the CNSC submits to the IAEA
as part of Canada’s safeguards obligations.
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At the request of the IAEA Director
General, a CNSC representative continued
to chair the Standing Advisory Group on
Safeguards Implementation (SAGSI).
During the year, SAGSI continued its major
contribution to the evolution of the IAEA’'s
safeguards system.

Finally, the CNSC manages and funds the
Canadian Safeguards Support Program
(CSSP), which helps the IAEA strengthen
its safeguards regime and support
domestic and international nuclear non-
proliferation objectives.

NON-PROLIFERATION EXPORT AND IMPORT CONTROLS
Canada’s major nuclear exports and
imports are governed by its nuclear
non-proliferation policy, which requires,
among other things, that nuclear transfers
can proceed only to those countries that
have concluded a Nuclear Cooperation
Agreement (NCA) with Canada.

Canada has 28 NCAs in place. They

are implemented by the CNSC through
administrative arrangements established
under the NSCA and managed in
conjunction with the CNSC’s nuclear export
and import licensing program.

Throughout 2009 — 10, the CNSC provided
technical expertise to the Department

of Foreign Affairs and International Trade
(DFAIT) in bilateral negotiations with
Kazakhstan, the Republic of South Africa
and India to establish new NCAs with each
of these countries.

The CNSC signed a bilateral administrative
arrangement with its Jordani