Nuclear in a Nutshell

Dr Neil Alexander
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People worry that the nuclear industry will cause
them to have cancer, but it won't. What it will do is

detect it early and possibly treat it.

More people are saved from cancer every minute by
the nuclear industry than have been harmed by it
over its entire history of existence.

(Unverified statement by Neil Alexander)



Radiation in Context
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Man Made and Background Radiation

Occupational Fallout
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Man Made and Background Radiation
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Misconceptions ‘

There is no “safe” level of Radiation
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Hazard and Mitigation

Shielding Containment
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Hazard: Something that has the potential to cause harm.

Danger: Something that has the potential to do harm
and has a credible mechanism by which that
harm could occur.

Risk: A complex conflation of the likelihood something
might cause harm and the magnitude of the
harm it might cause.

Fear. An unpleasant, often strong, emotion caused by

anticipation or awareness of danger (may be
real or imagined).
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Used Fuel
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Things to watch out for

e So What?

 Misleading information — especially the use of big numbers to
create fear (easily disproved using common sense)

» Misuse of information — e.g. CNSC not saying no to projects and
Home Insurance

e Suggestions that information is missing or being withheld when it
isn’t time for the information to be provided anyway (notable in
the run up to a new nuclear project)

* Scaremongering using inappropriate imagery

As an example of a master class in unscrupulous misinformation, misdirection and
trickery try to find a presentation by Gordon Edwards and then read my fact check on
the CINS website..... https://www.cns-snc.ca/core-business/fact-checking-gorvdon-edwards/
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Fear by Inappropriate Imagery
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Japanese authorities are telling people to stay 2

Not everybody is listening. NEWSWEEK heads toward Fukushi :

By Joshua Ha
PHOTOGRAPHS BY DONALD WEE
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Comparing Apples with Oranges
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@ = Plugging Ontario into
a renewable future.

More renewable power coming to Ontario
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This plan makegs little sense when you consider that solar and wind can supply power at
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When everything has failed the attack on

the person
. Colleen Evans-Keddy
€€ Wow!! The federal government would do what?!?! How would they clean that
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Why Nuclear Power in Canada? o

Axe the carbon tax

When the Opposition leader was asked if he wants to keep the carbon tax,
he simply said "no.”

Poilievre said his approach will be the exact reverse of the current NDP and
Liberal Party's stance on the tax.

‘They want to raise the prj vo still need, (but) |

O lower the cost of emissions-free alternatives,” he told Bray.

Poilievre said that means fast-tracking the safe approval of nuclear power
using Saskatchewan's supply of uranium.

After one meeting in July, Smith posted on social media: "Nuclear energy is key to providing
reliable and affordable power for our province ... Now is the time for Albertans to harness this

onnortunity and continue to arow our province into the future!"
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Annual Estimated Worldwide Deaths by Energy Source
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Nuclear Power around the World
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The first commercial nuclear power
stations started operation in the 1950s.

Nucleagxnergy now provides about 9% of
the world's electricity from about 440

world's second largest
arbon power.



Nuclear Power in Canada

Key facts

« Canada is the second largest producer and exporter of
uranium in the world, with 15% of global production in
2022.

* Nuclear power generation, which is a source of energy
that does not emit greenhouse gases, accounted for
approximately 14% of Canada's electricity in 2021.

« Canada has developed a unique nuclear reactor
technology, CANDU; there are 18 CANDU reactors in

Ontario, 1 in New Brunswick and 11 in operation outside of Canada.

for peaceful purposes only.

power generation throughout the world.

NORTHWEST TERRITORIES
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SASKATCHEWAN ~ MANITOBA

Under Canada's nuclear non-proliferation policy, Canadian uranium can be used

NUCLEAR SUPPLY CHAIN
(Quebec City-Windsor Corridor)

In 2022, 80% of Canada's uranium production was exported for use in nuclear

Uranium Mining &

© @@ Uranium Processing - Refining, Conversion, and
Fuel Fabrication

@ @ Nuclear Power Generation and Nuclear Science &

Vaste Management & Long-term Management
@ Shutdown or Decommissioned Sites
A Inactive or Decommissioned Uranium Mines and
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The Nuclear Fuel Cycle
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The Fuel




What does a large-scale nuclear Station look like?
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And what might an SMR look like?
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Can Accidents Happen? CONSULTING

Chernobyl - No Containment Fukushima - Containment Structure

A bit of a mess ...caused human sickness A bit of a mess ...A financial disaster but no real health impact



Stages of Development

Chernobyl
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Interim Storage of Used Fuel, the Primary Waste
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Dry Storage Containers When Heat
Output has Declined

Fuel Pool while Heat Output is High
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Final Storage

A Deep Geological Repository

nwmo FAQe Reports Newe and Caroers Integrated Strategy for
R SR activities Radioactive Waste

Q @ Frangais

Canada's used nuolear fuel ~ Canada'splan A eafo approach  Sito selection  Reoconciliation ~Whoweare  Media oentre

The Nuclear Waste Management Organization
selects site for Canada’s deep geological
repository

This safe, long-term management solution for used nuclear fuel will protect people and the environment

@ Logend

November 28, 2024 Today, the Nuclear Waste Management Organization (NWMO) announced it has selected
Wabigoon Lake Ojibway Nation (WLON) and the Township of Ignace as the host communities for 1. &lfxe F achities
Toronto, ON the future site for Canada’s deep geological repository for used nuclear fuel.

2. Main Shaft Complex
Lateral Tunnel Approach 3. Placement Rooms
4. Ventlation Exhaust Shaft
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3% High-level Waste

Spent fuel containing 95% of radiocactivity in the
nuclear waste

7% Intermediate-level Waste

Used filters, steel components from within the reactor &
some effluents from reprocessing containing 4% of
radioactivity in the nuclear waste

90% Low-level Waste

Lightly-contaminated items like tools & work clothing
containing only 1% of radioactivity in the nuclear waste.




Low Level Waste Management

Decay Storage

* Decontaminate

e Sort and Segregate
* |Incinerate

e Metal Melt

Eeachate Collection

ile Fil
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loven Geotextile Separate

e Size Reduce

System (LDS)

geondary Composite
3 Liner

* Dispose

Near Surface Disposal Facility Processing, Volume Reduction and Diversion
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