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15 SEPTEMBER 2006 | WASHINGTON, D.C. - Nearly thirty years after phasing

out the widespread use of indoor spraying with DDT and other insecticides to

control malaria, the World Health Organization (WHO) today announced that this
intervention will once again play a major role in its efforts to fight the disease.

WHO is now recommending the use of indoor residual spraying (IRS) not only in
epidemic areas but also in areas with constant and high malaria transmission,

includi ng throu g hout Africa. http:/Aww.who.int/mediacentre/news/releases/2006/pr50/en/
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*E . IAEA-NS-IRRS-2016

The IRRS team made recommendations and suggestions to the government and/or NRA, as applicable, which
indicate where improvements are necessary or desirable in order to progressively align the framework with
the IAEA safety standards. These include:

To attract competent and experienced staff, and develop competencies relevant to nuclear and radiation
safety through education, training, research and enhanced international cooperation.

To amend relevant legislation with the aim of allowing NRA to improve the effectiveness of its inspections.
To continue and strengthen the promotion of safety culture including a questioning attitude, to achieve a
high level of safety. This is equally applicable to NRA and regulated entities.

To develop and implement an effective, collaborative process for the exchange of regulatory information with
other regulatory authorities, to provide coordinated and effective regulatory oversight on nuclear and radiation
safety.

To complete, document and fully implement the integrated management system for all regulatory and
supporting processes needed to deliver NRA mandate.

To give greater priority to the oversight of the implementation of radiation protection measures.

To develop requirements and guidance for emergency preparedness and response in relation to radiation
sources.

To establish requirements to consider decommissioning during all life stages of facilities and activities and
criteria for the release of sites and termination of licensee’s responsibility.
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This Safety Guide provides guidance and recommendations on Safety Case D &z HfE TS
meeting the safety requirements in respect of the safety case and AR
supporting safety assessment for the disposal of radioactive waste. The b
Safety CASEe and supporting safety assessment provide the ‘
basis for demonstration of safety and for licensing of radioactive
waste disposal facilities, and assist and guide decisions on siting, @B?%*%I%ﬂ 0)¢E=;%0) $hT, %B'éf
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confidence in the safety of the disposal facility is developed. This
Safety Guide is relevant for operating organizations preparing the
safety case as well as for the regulatory body responsible for
developing the regulations and regulatory guidance that determine the
basis and scope of the safety case.

(IAEA Safety Standards Series No. SSG-23)
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National N_uclear Attitude Survey MDD Tl . AETATETREIN,
by Innovative Research Group, Inc. IS ENBC-137BEDHEATHOIEEE
sponsored by Canadian Nuclear Association 4= @iz vTH=1—2 LY FIF5

na,

In terms of support for nuclear power, it’s still a tale of two solitudes: General Support for Nuclear Power

Ontario versus the rest of Canada. A majority of Ontarians support nuclear

power, while a majority of people living across the rest of the country “mm

oppose it. National 38% 37%

We measure “support” for nuclear in 3 ways: BC VRN 33% 33%

1. General support for nuclear power Alberta N 46% 38%

2. Support for refurbishment Prairies 2 379 449

3. Support for new build [ Oriario T 3% 2% ]

Overall Change in Support: Quebec 0 17% 12%

*  The significant decline in support for nuclear in Alberta and Quebec. Atlantic 2 31% 40%

. Support in BC and Ontario relatively unchanged. Men T 5% 47%

*  Anincrease in support for nuclear in Prairies and Atlantic. ro—— 0 = EE

. Men relatively constant; support down among women.

Support for Refurbishment Support for New Build
National NP 53% 47% National N 35% 33%
BC N2 50% 48% BC T 32% 34%
Alberta NP 58% 45% Alberta N 48% 28%
Prairies ™ 51% 54% Prairies T™ 32% 39%
Ontario J 68% 63% Ontario NP 50% 48%
Quebec NP 31% 22% Quebec NP 13% 11%
Atlantic T™ 43% 48% Atlantic T™ 28% 30%
Men NK 57% 54% Men > 42% 42%
Women N2 49% 41% Women N 30% 25%



DGR Layout and Borehole Locations ;;
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Bruce DGR Project Timeline

2017. - — - —EA Accepted

and Federal
Government decision
(assumed)

Submit Preliminary Safety Report (Mar/11) ‘-

V2 Safety Case complete (Oct/10) EIS Submission

(Apr/11)

Preliminary Design Report (Feb/10) @ --=-=----
DGR 5-6 complete (Jun/10)  --------

V1 Safety Case complete (Mar/09) = - ___
— — — . Phase IIB initiated (Jan/09)

~ 77" DGR 3-4 complete (Dec/08)
- = = . EA Guidelines issued (Jun/08)
— = = . Phase llA initiated (Mar/08)

Conceptual Design Report (May/08) -———

DGR 1-2 complete (Nov/07) R

Phase | site investigations = - -- EATrackannounced (Jun/07)

initiated (Sept/06) TT-
_____ EA Scoping Hearing (Oct/06)

—————— EA Project Description (Dec/05)

—————— Positive Community Poll (Feb/05)

—————— Feasibility, Alternative Media studies

2025 EFHIET .
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Used Nuclear Fuel

The Nuclear Fuel Waste Act results from the response of the Canadian federal g{%‘}g
government (December 1998) to the recommendations of the report of the &>
Environmental Review Panel (March 1998: Seaborn Report) on AECL's nuclear fuel waste
management proposal.
The report concluded that the plan for Deep Geological Disposal is technically sound, and
that nuclear waste would be safely isolated from the biosphere, but that it remains a
socially unacceptable plan in Canada.
The report makes several recommendations, including the creation of an independent
agency to oversee the range of activities leading to implementation. The scope will
include complete public participation in the process.
Over a study and consultation period of three years the NWMO was mandated to choose
among three storage concepts and propose a site:

Deep underground in the Canadian Shield

Above-ground at reactor sites

Or at a centralized disposal area

The final report of the NWMO was released in November 2005, recommending a strategy
of "Adaptive Phased Management". The strategy is based upon a centralized repository
concept, but with a phase approach that includes public consultation and "decision
points" along the way, as well as several concepts associated with centralized storage (vs.
disposal), and the ability to modify the long-term strategy in accordance with evolving
technology or societal wishes. The approach of Adaptive Phased Management was
formally accepted by the federal government on June 14, 2007.
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A typical fuel bundle used in a power reactor

measures about 50 cm and weights about 24 kg

Each year, 4,500 to 5,400 fuel bundles per power
reactor are added to the pools (based on 80 percent
to 95 percent of full-power reactor operation).

After 7 to 10 years in wet storage, the used nuclear
fuel can be safely transferred to dry storage.

There are three main types of dry storage units used in
Canada:

- concrete canisters

- Modular Air-cooled Storage (MACSTOR) units

- dry storage containers

T S R

Concrete silos at the Point Lepreau
Generating Station Nuclear Generating Station



LEGEND
1. Surface Facilities

2. Main Shaft Compilaex
3. Placement Rooms

NWMO TR-2013-07

Bentonite
Clay

01m

-1.2m-~-

Used Fuel Fuel
Container Bundles

Placement Room
Horizontal Tunnel

The current projection of the final volume of
used nuclear fuel from existing reactors is
between 3.4 and 5.2 million bundles.

As of June 30, 2014, 2.5 million used
nuclear fuel bundles have been produced
as a result of more than 40 years of
nuclear power generation.

If the entire inventory of used nuclear fuel
bundles could be stacked end-to-end like
cordwood, it would fit into a space the size
of about seven hockey rinks, from the ice
surface to the top of the boards.

26m~30m X 60m X1.17m~1.22m
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Steps in the Site Selection Process

Step 1

Becoming
aware &
informed

Step 6

Preferred site

identified

* Collaborative
agreement
established

NWMO WWW site

Step 7

Regulatory
review &
approvals
* Site is
selected

Step 5
Community
assesses &
demonstrates
willingness
Step 8 Step 9
National centre of Construction
expertise begins...
established
& construction
of underground

demonstration
facility



McMaster

o, University

MANITOBA
Communities in Step 3, Phase 2
. Preliminary Assessments ONTARIO
3. Creighton 10. Hornepayne
5. Ignace 20. Huron-Kinloss (4]
8. Schreiber 21. South Bruce QUEBEC
. Communities in Step 3, Phase 1 e ee
Preliminary Assessments 8
9. Manitouwadge 15. The North Shore
11. White River 16. Spanish
13. Blind River 22. Central Huron
14. Elliot Lake @@ )
. Communities not identified for further study @
1. English River 7. Red Rock
First Nation 12. Wawa @® D
2. Pinehouse 17. Arran-Elderslie @\
4. Ear Falls 18. Saugeen Shores
6. Nipigon 19. Brockton %97
e https://www.nwmo.ca/en/Reports

MANITOBA

ONTARIO
@ Communities in Step 3

Preliminary Assessments

1. Ignace 0 e

2. Manitouwadge
3. Hornepayne
—6&Fliettake—
7. Huron-Kinloss
8. South Bruce
—SCentratHaron

QUEBEC

990 %



|mp|eme|‘lti|‘|g Canada’s Plan for Safe, Socially Acceptable, Technically Sound,

Environmentally Responsible and

Long'term Care Of Used NUC|ear Fuel Economically Feasible

Site Regulatory Design and .
o Srtogc Gosl

Enablers

Siting Partnerships

9 : - : Eff

Irans alio
Program

Meaningful Relationships

High Standards of F
Management

Budgel Management Preliminary EA/ icence Design and Operations

Construction Begin fFinancial Assurance

Good Governance
Safe DGR and

Operating Experience Narrowing 2032
Process Centre of Gonstruction m
Interweaving Traditional 3 Expertise  Licence Granted —

Safe, Efficient Barrier

ledge K7
7 SR— o 13
. Eﬁ E 3 “ system

Skilled Resources

OPG DGR Qutcome mﬂ.

Canadians’ Objectives NWMO Values
Fair, Public Health and Safety, Worker Health and Safety, Integrity, Excellence, Engagement,

Community Well-Being, Security, Environmental Integrity, Accountability, Transparency
Economic Viability, Adaptability

From lecture by Mark Jensen at McMaster (March 1, 2017)
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2012 F D AZE[1]:
-AB ABE(HFSF2E) TOIIVEALER. A 22N T3IA N,
HHABE, KOKR, )y I RGE ERIRIE Gexsy)
AQLETIEE,. WV=— O=FFH. ©®1F> @EL
- 2050F M 520705 [2HVF T, SHICEREA LK (ONTS A AFRIEID)
LI &TAR—ILTAVT R, VINFEEWELE R
AAETIEOFv /> @)
-BEOHEMNG, RHICRZEGTE
- EHFURIFI0BRILLUE (A BEFHEIRLTHBRIL, 457525008 )L)

[1] https://cna.ca/wp-content/uploads/2014/05/Nuclear-Technology-A-Canadian-Strategy-for-Energy-Jobs-and-Innovation.pdf

BplE. xmBER AT MBS HE,

NSERC (The Natural Sciences and Engineering Research Council of Canada)
~DHEREREFETH,
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TJADIO > R UL RREICEL RO T(REDSMANRD -

The Ontario Curriculum Grades 1-8 Science and Technology

1.1 assess the short- and long-term environmental effects of the different ways in which electricity is

generated in Canada (e.g., hydro, thermal, nuclear, wind, solar), including the effect of each method on

natural resources and living things in the environment

Sample problems: (a) Electricity in Ontario is generated by nuclear plants, hydroelectric plants, coal-

fired plants, and natural gas plants, and a small percentage is obtained through alternative energy sources.

Choose an electricity-generating plant that supplies electricity in your community, and compare the
environmental effects of the generating method it uses with a method used in another part of the
province. IS o sl T add e e e ol o

OCS Science Fair Awardsd Y

McMurrich/NER3EE
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Toronto is smog free for the first
summer in decades. But why?

“‘“}al 1-- 1& ﬁﬂ-v T 1—1-*
Toronto Star ( AUg 21 201 4) https://www.theweathernetwork.com/news/articles/in-the-

warming-world-the-air-quality-forecast-is-poor/30327

Ozone, NOX, SOX, CO, PM2.5

Where have smog days gone? Hamilton hasn't
had one since 2013

45 smog days in 2005, zero in 2015

CBC News (July 31, 2015)

IREDAZ) A M EATF (20034F LARR) . :EFBEUATF (2015F LUR) LB ICRIZEE)
XERICFEBIMLGELIRD B HTBIE,
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_H_ — ' > First Development of the Concept of a Fission Reactor
— ﬁ 'ﬁ E 6 ﬁ g % w Hﬁ 1939-1940, FRANCE, UNITED STATES, ENGLAND, AND CANADA

In 1939, Iréne and Frédéric Joliot-Curie discovered that secondary neutrons are
released during the fissioning of uranium.
These secondary neutrons make a chain
reaction possible. As a result, they proposed
the idea of a fission reactor and conducted
some experiments to develop the concept.

Between May 1 and May 4, 1939, Frédéric
Joliot-Curie, together with Halban, Perrin,
and Kowarski, registered three patents in
secret. Two of them covered the concept of “a
device for energy production” based on the
fission process. The third enunciated a con-
cept for a nuclear weapon. These were the
first patents to be taken out on the use of the
chain reaction in uranium.

In 1940, several teams of scientists were

First Discovery of Natural Transmutation of Elements
1902, CANADA

In 1902, Ernest Rutherford, a New Zealand native, and
Frederick Soddy, from England, showed that alpha or beta
particles emitted from the nucleus could transform an
atom into a different element. At that time, this was a rad-
ical concept. Matter was considered immutable, and the
transformation of one element to another seemed akin
to alchemy. They also identified the reduction in radio-
activity over time, that is, the half-life. Both scientists
were working at McGill University in Canada at the time. :
(Soddy later returned to England and Rutherford moved  Ernest Rutherford, circa 1919.

3
s
&

to England.) able to demonstrate that the uranium iso-
s x z : = tope that fissioned when bombarded by
First Reactor to Operate Outside the United States (Zero Power) e slow neutrons was **U, and not the far
First reactor to operate outside the United States: First Heavy-Water~Moderated, Light-Water-(ooled First HeaVy Water Reactor to Produce Electridty
;eEp;;mber 5, 1945 Reactor and First“ Large” Reactor to Operate First heavy-water-moderated reactor to produce electricity/
Outside the United States first pressurized heavy water reactor:

Chalk River Laboratories, Canada

First “large” nuclear reactor to operate outside the United States: Junedlloa
July 22, 1947 Nuclear Power Demonstration reactor

e Rolphton, Ontario, Canada

Chalk River Laboratories, Canada

Zero Energy Experimental Pile (ZEEP), Chalk River, Canada. (Courtesy of AECL)

National Research Fxnerimental (NRX) reactar Chall Rivar Canada (Crvietac Af ACFI A

Nuclear First: Milestones on the Road to Nuclear Nuclear Power Demonstration (NPD) reactor, Rolphton, Ontario, }gada (Courtesy of AECL)

E’;(\)l;%;iavgllcgment, by G.H. Marcus, ANS T*E"i% AIJI'.I' Eﬂb%%ﬁ&;&t.—l“_cb\
) CANDU-RID B4 & H .
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