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National Nuclear Attitude Survey
by Innovative Research Group, Inc.
sponsored by Canadian Nuclear Association

In te

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

rms of support for nuclear power, it’s still a tale of two solitudes:

power, while a majority of people living across the rest of the country
oppose it.

We measure “support” for nuclear in 3 ways:

1
2.
3.

General support for nuclear power
Support for refurbishment
Support for new build

Overall Change in Support:

The significant decline in support for nuclear in Alberta and Quebec.
Support in BC and Ontario relatively unchanged.
An increase in support for nuclear in Prairies and Atlantic.

Men relatively constant; support down among women.

Support for Refurbishment

National J 53% 47%
BC N2 50% 48%
Alberta N% 58% 45%
Prairies ™ 51% 54%
| ontario ¢ 68% 63% |
Quebec NP 31% 22%
Atlantic ™ 43% 48%
Men J 57% 54%
Women N% 49% 41%

NoDEMTIE, RETKRKEFTHRESINT
RICEENSCs-137TREDHARLSITTHNIDE
EH(12, BRI OWLWTO=Za—AEL|Y LIFS

eneral Support for Nuclear Power

IS TR T

38% 37%

BC > 33% 33%
Alberta NE 46% 38%
Prairies 1T 37% 44%
[ Ontario ™ 53% 54%
Quebec $ 17% 12%
Atlantic ™ 31% 40%
Men ™ 45% 47%
Women N 32% 29%

Support for New Build

National P 35% 33%
BC T™ 32% 34%
Alberta NE 48% 28%
Prairies T 32% 39%
Ontario N 50% 48%
Quebec NP 13% 11%
Atlantic ™ 28% 30%
Men 154 42% 42%
Women J 30% 25%
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[1] https://cna.ca/wp-content/uploads/2014/05/Nuclear-Technology-A-Canadian-Strategy-for-Energy-Jobs-and-Innovation.pdf
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NSERC (The Natural Sciences and Engineering Research Council of Canada)
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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. ‘ e sl W ol Ty B T

OCS Science Fair Awardsd Y

12 HMEHEIZ DT, 28N RFHREIZDOLTHE.
X KRB RSN
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Toronto is smog free for the first
summer in decades. But why?

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)

AIDA 2 3 A M E T (20034 ~20184F), sEFRBUMF (20155 LARE) LIS RURE
N5 RICTRABRY 7S PIE IR D B B BUE.
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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

HRIZEHHT T ROB

First Discovery of Natural Transmutation of Elements

:

Ernest Rutherford, circa 1919.

First Development of the Concept of a Fission Reactor
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

to England.) .
able to demonstrate that the uranium iso-

tope that fissioned when bombarded by
slow neutrons was **U, and not the far

Lew Kowarski, Hans Halban, and Frédeéric
Joliot-Curie with a Geiger counter.

First Heavy Water Reactor to Produce Electricity

First heavy-water-moderated reactor to produce electricity/
first pressurized heavy water reactor:
First “large” nuclear reactor to operate outside the United States: June 4, 1962

July 22, 1947 Nuclear Power D:

NRX Rolphton, Ontario, Canada
Chalk River Laboratories, Canada

First Reactor to Operate Outside the United States (Zero Power) . :
First reactor to operate outside the United States: o Heavy-Water—Moderated, nght-Water-(ooIed

September 5, 1945 Reac_tor and First “Large” Reactor to Operate
ZEEP Outside the United States

Chalk River Laboratories, Canada

reactor

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

Nuclear First: Milestones on the Road to Nuclear
Power Development, by G.H. Marcus, ANS
(2010)& Y51 A.

Nuclear Power Demonstration (NPD) reactor, Rolphton, Ontario, Canada. (Courtesy of AECL)
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Table 1. Inventory summary of radioactive waste

Waste inventory to the end of 2016 Waste generated in 2016

High-level radioactive waste 11,089 m? (0.5%) 341 m?
Intermediate-level radioactive waste 33,155 m? (1.4%) 248 m?
Low-level radicactive waste 2,359,385 m? (98.1%) 5,268 m?
Total 2,403,629 m? [100%) 5,858 m?

Uranium mill tailings
Uranium waste rock

Total

1.3 Radioactive waste locations

The map shows all the major sites for storage of radioactive waste in Canada, according to waste classification.

LOW-LEVEL RADIOACTIVE WASTE IN STORAGE
UNCONSOLIDATED LOW-LEVEL RADIOACTIVE WASTE

E
-
[  INTERMEDIATE-LEVEL RADIOACTIVE WASTE
@ HIGH-LEVEL RADIGACTIVE WASTE
©  URANIUM MINING AND MILLING WASTE
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218 million tonnes
169 million tonnes

387 million tonnes

0.35 million tonnes
MAA*
0.35 million tonnas

Table 2. Future waste volumes (projections to 2019, 2050 and 2100)

e end of 2016 projected to 2019 projected to 2050 projected to 2100
HLRAW 11.089 m* 12,437 m? 20,262 mP 21,835 m?
ILRW 33,155 m? 35,934 m? 58,430 m? 82,824 m?
LLRW 2,358,385 m? 2,361,541 m? 2,768,635 m? 3,085,035 m?
Uranium mill taiings 218 million tonnes MN/A® MrAY NiAY
Uranium waste rock 163 million tonnes N/A* MrAY MN/Ax

“M/A Mo projections for uranium mill tailings and waste rock inventory are provided as any inventory increase is dependent on production leveals
that are subject to market price fluctuations for uranium. See section 7.4.

https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/pdf/uranium-nuclear/17-
0467%20Canada%20Radioactive%20Waste%20Report_access_e.pdf
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http://www.opg.com/power/nuclear/waste/dgr/DGR%20Concept%202011_resized
http://www.opg.com/power/nuclear/waste/images/PSR-FIG-6-32.jpg
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ELEVATION (metres above sea level)

DISTANCE (kilometres)

50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110
| L 1 1 | Il Il 1 | 1 1 | Il 1 1 1 |
700
600 — Niagara Escarpment
Bruce Site DGR-1/DGR-2 *Maximum Depth of Potable
(Offset ~ 3.5 km) Texaco Well #6 Groundwatér ~100m Beaver Valley

Lake Huron
176m

Vertical Exaggeration = 50

* Resources: Grey and Bruce Counties Groundwater Study. Final Report
July 2003.

|
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=P Groundwater flow Contaminant transfer in water or gas
Reference Case E
Reference Case, final preliminary design
Reference Case, water limited E
Tundra climate state E
Increased inventory - é
Instant resaturation, no gas generation -% : E
100 m surface erosion S ‘D
Instant resat. & release, no sorption, no gas gen. Ii; E é
Simplified Base Case El: 2
Alternative critical groups é @
Horizontal g/w flow in Guelph and Salina A1 upper carbonate E E %
No methanogenic gas reactions 3 E z
Simplified Base Case, water limited S E S
Decreased degradation rates g g
Increased permeability of shaft and repository EDZs + 0
Instant resat. & release, no sorption, no gas gen.
Increased gas generation rates :
Increased gas gen. & reduced shaft seal perf., final prelim. design
Increased gas gen. & reduced shaft seal performance :
I Reference Case and variant cases 10E-15  10E-12  10E-09  10E-06  10E-03  1.0E+00
M Simplified Base Case and variant cases Maximum Calculated Effective Dose (mSv/a) NWMO #} &1
L —
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0179 - - mpeEIHEAORE

BEIBAFIZEDGOH 12 (]
Submit Preliminary Safety Report (Mar/11) C——— - )
V2 Safety Case complete (Oct/10)  _ _ _ _ _ _ _ _ EIS
(Apr/11)

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

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

~~ 7" 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 - —. EATrack announced (Jun/07)

initiated (Sept/06) ==
----- EA Scoping Hearing (Oct/06)
—————— EA Project Description (Dec/05)

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

------ Feasibility, Alternative Media studies
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19785 EHBAFEA LRI MICLOZRMMEEMEEHBDRE.
1994 AECL (WFFRF AL ARBHREZEYVOLLS M ZICEIIREZLETMELRER.

19985 BRELEA—/I\RIL(—FR—2FRER)NBREEZT LXK
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.
HENS O EIEFEMIICITEBIING>THY, ZEEVMITIEMEIGREICREEINLID, AT TIE
HEWIZEZFTANGNGVETEDEETHS.

I L-HEDRENEE » IR F BEZEYEIZELYNuclear Waste Management Organization 20024
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LRGNV E—TAU T L AELH 1=

2005%F HMRBEEECASEORR . HATITOERAFHRHOEE I ZMYFTED. REMICITHBELS

1750, HEM60FER L, VA MTE, EFEBEERTHELD “BICHEDHAHEREHEER"
(APM: Adaptive Phased Management ) Z1g2=E.
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An increase in the total amount of used fuel currently in storage from June 30, 2019 to
June 30, 2020.

June 30, 2019 June 30, 2020 Net change
Wet storage 1,448,284 1,444,092 -4.192 bundles*
Dry storage 1,486,638 1,581,081 94,443 bundles
TOTAL 2,934,922 3,025,173 90,251 bundles

* Note: A negative number means more used fuel was transferred from wet to dry storage than
was produced during the year.

https://www.researchgate.net/publication/241964445_Analysis_of_the_Re
use_of_Uranium_Recovered_from_the_Reprocessing_of Commercial_L
WR_Spent_Fuel/figures?lo=1&utm_source=google&utm_medium=organic
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Steps in the Site Selection Process

Step 1 Steps 2,3 & 4 Step 5
Assessing interest & suitability
Becoming + Community visioning Community
aware & « Screening assesses &
informed . Pre“minary Assessment demonstrates
+ Detailed assessment willingness

* Regional study & involvement
* Centres of expertise

Step 6 Step 7 Step 8 Step 9
Preferred site Regulatory National centre of Construction
identified review & expertise begins...
 Collaborative approvals established

agreement * Site is & construction

established selected of underground
demonstration
facility

McMaster

BRIGHTER WORLD | mcmaster.ca University
TS



FRTOEBE
RFAEREBLTLEL,

ARI)T—TIROT4ZVREDEN

MR OV—-=—VJTRIFE
HEfE N 21 o

Y4 MERTOEASINNR
2021F128BF/m

1.

20 M

-k
CwWwmNOWOM

11

20.
21.

AT w2 U N—EEEER
{RERHh

IS IO ZF
LA R IO
ATP=TA=IEX IOy

7
ATFR- 9902y

LZETIV IOy T
CDATAN— IOy T

IR wY AT

LR RA Y BTy
LRDA RUIK— - FOw T
VA= ot

12.
13.
14.
15.
16.
17.
18.
19.

IS4 FUJI—H]
IUFw kA omh
=R aP IOy T
AINZ=w a7
FPS=I)LF—AU—BikalE
V—F -2 37 —H]
JOv o hEEE
ba—0y=20OR - 59
w S

BT IL—A Bk
TSI a—OVEBRE

F—— {

@ NWMO HiEge

OEIFEE2TI—X

I ® NWMO HhE 2 71— ASMERIRE T
/' FEREAENTOEAD SORMBESER

@FE3BESE 71 —X

@ 2P

O RS-V IRERITE

RE U A—RHP LY

Y4 MEETORAICEINML TS EEEDGE

BRIGHTER WORLD | mcmaster.ca

McMaster

University '



https://www.ignace.ca/visitors/getting-to-ignace/travelling-to-ignace 7\ @ Wheel Plane
F Hudson Bay Charters
N awanuck:

igorinee

*oabout W ONTARIO l Matagami
R

o~ kO kAN 1600km
FREEEIHELELE. BETI178E415
mEiE#993km2, AO#91,200 A

HEITYT: mEFOEHNSTEAFIkmDIREF (MNAEET 51 i)
2017811 A6 BICAR—) 2V SAEZMIA, 202111 BT . A5 1EiKib.

BIER—IXSAUEZAYETOYSA
BEEZEDTMInEL LS IERETENE

Sa=Tq-HT)oT055 4

EEM( ASTH, KA, F/3, NY— 1 E) BMBKLBEDH LTI 5%
HBEREG N, HhHBIZHO TV T TFHZvIDIEEL.

BAHBEL, BEAR—RXSAUEZ4L)5 7055 LOBHNOCHRIERZHE
BIF s

REtS—BRHP&Y

| McMaster

BRIGHTER WORLD | mcmaster.ca University




i ——— e, .’ 3 | A Phuncepality of
L0 ; Researchgatedk 3 7, = onth ,
; y ‘e i South Bruce wwoe
k { Northern Bruce Peninsula ) % /
X Y e
N Ry
: I oty

“n_  Chippewas of Nawash First Nation

Road Construction

https://www.southbruce.ca/en/index.asp

Ea—O O EAIFI40FAA—RLDORAE (A2 RS E T2HERFEE)
mEFE$9490km2, A O#35,600 A
EIRA A (FIZEONIER), BENTEEE

T $9600A—RILIZCH T BAILRE REZ D HEFEE ($94185,0005 F ~5{E4F
BIIZHZRR)
R—12 G 2022 DEFETIZHE TZHE

REAN—REZAY5 TGS LA

TR EERENIEBYFBERR. HEKOSUT)UTiE.
BELEHLKERIZELAZL

HYHORTIIL—RBE; 1715’&33;155 BN ERTEHILTWNSY—F— //\
L—RERINHFKORET)7DY— -"F—JJII71<?F~0)7K£’£— T (&
BEAMEDT-86)

B RE T 2—BRHPLY

| McMaster

BRIGHTER WORLD | mcmaster.ca University B&8




Q@ XEEELVDIFREND

McMaster
BRIGHTER WORLD | mcmaster.ca University



CHDEEH, [F-LREONT=EETDMNERE?

| McMaster

BRIGHTER WORLD | mcmaster.ca University
TS



McMaster

BRIGHTER WORLD | mcmaster.ca University



*

https://www.thestar.com/news/canada/2020/12/05/21-racialized-canadians-who-could-help-the-order-of-canada-look-more-like-canada.html

EBADHTFEHEZEETFIE(20205F)
ERXHAHNIIHIEICZKGEEmMEL-DTEALRZETS.

BRAGEXAER) BRI BERZHOARIDOERINIULR.

McMaster

BRIGHTER WORLD | mcmaster.ca University



NWMO
‘BB 160N
RKBDETHMEEFE (REDHEAFTEEIINWMO)

NWMOIZH T - BE DAV EHBER LA,

£ENWMOER (WELAMZRARLTOLE)

FRATEREYTDLEL, TlEEMN G, RITcRTCLEIEEEN T S.
"AREIEFOU N (A MNRERIIEE), BBODHSBBERICIRM BT
K, EXER, EREE- BN EEBELOFETEREE
-RAREBREDEE. NWMOD HHE XK. NWMOITRAEREIZAMN>THEELTLNVS

D TIFHL, MR FBIZRMN>TEEFLTLS.
|

_EE%EE 9%

BRI it
S0 \ 48%
B-thn
1% wikmE %

NWMO Paul GierszewskikD&EE LY

McMaster
BRIGHTER WORLD | mcmaster.ca University



Nuclear Waste Management Organization in Canada (NWMO)
2002 — 2006: Elizabeth Dowdeswell (3RA> 2174 M BIFAE}
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2006 — 2016: Ken Nash (E[F#£870E TOREBEE)
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Saugeen Ojibway Nation votes against OPG's proposed DGR

By: Ontario Power Generation communications
January 31,2020
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The Saugeen Ojibway Nation (SON) has voted “No” to Ontario Power Generation (OPG)'s proposed Deep Geologic Repository (DGR) for
low- and intermediate-level nuclear waste, at the Bruce Nuclear site in the Municipality of Kincardine.

The vote was held Friday, and the results wer{ 1,058 voted No; 170 voted Yes;]and there were four spoiled ballots.

In a press release, issued late Friday by OPG, the company states it remains committed to seeking safe and permanent disposal of nuclear
waste

“OPG respects the decision of SON members,” said president Ken Hartwick. “We will now move forward to develop an alternate solution.”

The company agreed in 2013 that it would not build the DGR at the Bruce site, without the support of SON.

“OPG will explore other options and will engage with key stakeholders to develop an alternate site-selection process,” said Hartwick said.
Any new process would include engagement with indigenous people as well as interested municipalities.

“Nuclear energy - as a non-emitting source of electricity - is a vital tool in fighting climate change,” said Hartwick said. “To enjoy the
benefits of this low-carbon, low-cost and reliable source of energy with peace of mind, we must manage the waste responsibly. Permanent
and safe disposal is the right thing to do for future generations.”

e e bee a ase a R > said Lise Morton, vice-
preSIdento OPG s nuclear waste management d|V|S|on “We look forward to contmumg this rel atlons ip.”

As OPG explores alternative solutions for permanent disposal, “a priority is our continuing efforts in waste minimization,” Morton said.
This includes minimizing waste production at source, innovations in waste processing to reduce the volume, and recycling of clean
materials.
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Early in 2020, after more than a decade of OPG research, public consultation, and federal regulatory
hearings, the Saugeen Ojibway Nation members voted 'No' to the DGR, for L&ILW, as proposed by OPG for
the Bruce nuclear site in Kincardine. OPG upheld its 2013 commitment not to proceed without SON support

and discontinued the project.
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History as an Implicit Connection to Engineers
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Community Involvement in Field Studies
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A Technical Method A Management System
» Flexibility in pace and manner of
» Centralized containment and implementation
isolation of used nuclear fuel in » Phased and adaptive decision-making

a deep geological repository » Responsive to advances in

technology, research, Indigenous
Knowledge and societal values

» Open, inclusive, fair siting process —
seek informed, willing host community
» Optional step of shallow » Sustained engagement of people and

underground storage communities throughout
implementation

» Continuous monitoring

» Potential for retrievability
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