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Background:

Canada’s Nuclear Waste Management Organization (NWMO) is seeking

a site in Ontario for disposal of high-level nuclear waste — used nuclear
fuel bundles.

Only two potential sites are still under consideration for the location of a
Deep Geological Repository (DGR) for high-level nuclear waste
disposal: in Northwestern Ontario, a site near Ignace, and in Southern
Ontario, a site in the Municipality of South Bruce.

Bore-hole drilling (part of preliminary assessments) to test the geological
sultability of the site is currently underway in Ignace. The final vote for
consent In the host community is in 2023.



https://www.nwmo.ca/en/Site-selection/Steps-in-the-Process/Step-3-Preliminary-Assessments-of-Suitability/Step-3-Phase-2--Field-Studies-and-Engagement

February 2020:
Potential nuclear
waste disposal
sites still under

consideration by
NWMO



fIs the NWMO?

WMO is a not-for profit organization established in 2002 by
da’s nuclear electricity producers in accordance with the Nu
aste Act (NFWA).

ding members of the NWMO are Ontario Power Generation,
ick Power Corporation, and Hydro-Québec.


https://www.nwmo.ca/
http://laws-lois.justice.gc.ca/eng/acts/N-27.7/

What Is Used Nuclear Fuel?

Used nuclear fuel is a by-product created by nuclear power
plants. It stays radioactive for along time, and must be
contained and isolated from people and the environment -
possibly indefinitely.

Radioactivity of used nuclear fuel bundles decreases slowly over a
very long period of time, so used nuclear fuel bundles require
careful management for many generations.



Nuclear Fuel Pellets

Fuel pellets are made from uranium dioxide powder, baked in a
furnace to produce a hard, high-density ceramic.

Fuel Pencils

Fuel pellets are contained in sealed corrosion-resistant zircaloy metal
tubes, called pencils, which are welded together to create a nuclear
fuel bundle.

Fuel Bundles

Each zircaloy bundle is composed of fuel pencils. It is 0.5 metres long,
metres around, and weighs about 24 kilograms.



ear power industry in Canada has produced
bundles of nuclear fuel waste to date [2014],
ng over 50,000 fonnes. They expect to double
lume over the next 30 years.”

uclear Waste Governance in Canada’” PowerPoint presentation by Gordon Edwards, President, Canadian
for Nuclear Responsibility, 2014.
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eactors Work

ar fission

um (both U-235 and U-238) is
Ilvely stable before entering the
tor: it emits so little radiation
unused fuel pellets are safe to
ear.

a U-235 atom is bombarded
neutron, it can split (or
") into several pieces,
two or three extra
. This process releases heat,
n be converted into
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Decay Chain

Uranium 235
2cay, the following elements are present. Thorium 231
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URANIUM 23 DECAY CHAIN 7 g Actinium 227
(Actinium Series) ot }M‘ Thorium 227
‘Pror.acnmum , 5 L
m"??imh pot (o ‘/m ) Francium 223
AT oaum .
uﬁ» (i) Radium 223
] Nt Astatine 219
e e \\ ™ Radon 219
| .V‘-B.z'leu At AU | BE @TM Bismuth 215
o mfm m = Polonium 215
' Polonium B / Astatine 215
| 84|! \anuth !E!!! !g!h Polumum Lead 2 11
i) 7 £ m Xtz Bismuth 211
St D “ A
o m Thallium | Polonium 211

Thallium 207

Lead 207 - stal



'STEP 1: Wet Storage
Irradiated fuel bundles are first placed in
\v pool of water called an irradiated fuel
ay, for 8 to 10 years, during which
dioactivity decreases somewhat.

Jrrent Storage of High-Level Nuclear Waste

STEP 2: Dry Storage

Next, the waste is moved into dry
storage containers, and warehoused
at the nuclear generating station. Dry.
storage systems have a minimum
design life of 50 years.




Since the 1960s, nuclear reactors in Canada have been producing high-level
nuclear waste in the form of used nuclear fuel bundles. These bundles are
currently stored close to the facilities that produced them.

90,000 used fuel bundles are produced per year.

19

NUCLEAR FACILITY

1 AECL - Whiteshell
2 Bruce A & B

3 Douglas Point
Candu Fuel Bundile. 4 pickﬁring

Source: Canteach welbsite 5 Darlington
6 AECL - Chalk River
7 AECL - Gentilly 1

8 Gentilly 2
9 Point Lepreau

Canada’s Interim Storage Sites for Used Nuclear Fuel




Revell Lake
30 km west of Ignace
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a Deep Geological Repositor

Used Fuel
Container

Bentonite
Clay

Rock

@® LEGEND

1. Surface Facilities
2. Main Shaft Complex
3. Placement Rooms

Lateral Tunnel Approach 4. Ventilation Exhaust Shaft

e Direct website https://www.sciencedirect.com/science/article/pii/



LEGEND

A. Surface Facilities

B. Central Services Area
C. Placement Rooms

Phased Management 2019 to 2023 - NWMO




AJOR CONCERN

Quote from NWMQO's: “Progress Through Collaboration - Triennial Report 2014-2016", pg. 43

“Provision for optional femporary shallow storage aft
the central site if needed.*”
*Temporary shallow storage at the deep geological repository is

optional and not currently included in the Nuclear Waste Management
Organization's implementation plan.

If this provision, which continues to appear in NWMO documentation, is
Implemented, it may allow for shallow storage of high-level nuclear
aste at the central site before the DGR is even constructed.


https://www.nwmo.ca/~/media/Site/Reports/2017/03/21/16/19/TR2016_EN_web.ashx?la=en

Fuel Storage in Shallow Rock Caverns at Central Facility

Casks in Rock Caverns I

. Cask Storage Caverns

. Processing Building

. Access Tunnel

. Access Tunnel (Construction)
. Exhaust Riser and Fan

. Site Security Fence

. Ancillary Buildings

S: NWMO 2005 Background Papers: 6-18 ADAPTIVE PHASED MANAGEMENT: TECHNICAL DES



n of Used Fuel Containment and Isolation Technology

Casks in Rock Caverns
Enlarged View of Storage Complex

1. Access Tunnel
2. Cask Storage Cavern
3. Cask Gantry Crane
4. Cask Transporter

Background Papers: 6-18 ADAPTIVE PHASED MANAGEMENT: TECHNICAL DES



al Storage and Technology Demonstration

LEGEND

1. Processing

2. Access Ramps
3. Shallow Rock Cavern

4, Casks in Cavern

5. Underground Characterization Facility
6. Service Shaft

7. Ventilation Shaft

round Papers: 6-18 ADAPTIVE PHASED MANAGEMENT: TECHNIC;



rall Work Schedule for Adaptive Phased Managem

10 325| ?7?

Phase 1: Preparing for Central
Used Fuel Management

Store used fuel (UF) at reactor sites

Conduct further research &
development (R&D)

Conduct siting studies
Continue site characterization
Environmental Assessment
Construct shallow rock cavems

Construct Underground
Characterization Faciity (UCF)

Phase 2: Central Storage &
Technology Demonstration

Transport UF from reactor sites to
central facility

Store UF in shallow rock cavemns
Monitor geosphere

Conduct R&D in UCF
Demonstrate technology in UCF
Confirm site suitability

Construct deep repository
Construct packaging plant

ckground Papers: 6-18 ADAPTIVE PHASED MANAGEMENT: TECHNICAL

y



Concerns Raised by GeneWatch UK in 2010 (1)

Copper or steel canisters could corrode quicker than expected

Intense heat from radioactive decay, along with Gene Wa,tch
corrosion and gas generation, could compromise ™ ™
backfill material < 1 UK

Build-up of gas pressure could damage barriers and force
radionuclides through rock fractures

Chemical effects are poorly understood re: formation of
compounds that could hasten transport of radiotoxic elements
such as plutonium

Fractures and faults may be unidentified or misclassified —
radionuclides could be released info groundwater



erns Raised by GeneWatch UK in 2010 (2)

vation of repository will damage adjacent zones of
k — could create fast routes for radionuclide escape

(zene
ture glaciations could cause faulting of rock, barrier |
1 o /'1’*«1/."\.

piure and penetration of surface water
Irthquakes could damage containers, backfill and rock

ure generations could unknowingly dig a shaft info the
k around the repository, or a well info contaminated
undwater above it

Watch UK is a not-for-profit policy research and public interest group that investigates how genetic
and technologies willimpact on our food, health, agriculture, environment and society.



(radigtion delivered Yo human cells from bdfa

favs ’ l-"'a1 5, Wm

THYROID
lodine-131

betalgamma) ,8 days LUNGS

alpha, 3.8 days

beta,87 days alpha, 162,000 yrs.

alpha, 24,000 yrs.
Krypton-85 (and?

lodine-~131

are attacked by all rad-
ioactive 1sotopes emit-
ting gamma radiation.

In addition, the deadly
Plutonfum=239 is known
to concentrate in the
gonads. The radiation it
emits can cause birth de-
fects, mutations and mis~

The times listed next to
the type of ray emitted

long it takes for half of
the radioactive material

to break down.

If you ingest alpha and
beta rays they set up per-
manently next to the mar-
row of your bones, in your
reproductive organs or

carriages in the first gen-
eration after exposure and
or successive generations.

elsewhere.

MUSCLE The effects of ionizing rad-
Potassium-42 iation are not immediate. Ex-

posure to radiation can cause
cancers many years later, Ex-

beta,(gamma), 12 hrs.
Cesium-137 (and gonads)

beta(gamma), 30 yrs. P
radiation can be equally dang-

€erous over time,

—

rays or alpha paiticies)

Radon-222 (and{ole body)
Sulfur-35 Uranium-233(and bone)

Plutonium-239 (and bone)

betalgamma), 10 yrs

SPLEEN

Polonium-210

gamma,8 days alpha, 138 days
Cobalt-60

camma, S yrs, KIDNEYS
Krypton-85 Ruthenium-106

gamma, 10 yrs. gamma(beta), I yr.
Potassium-42

camma, 12 hours BONE
Cesium-137 Radium-226

camma, 30 yrs. alpha, 1620 yrs,
Plutonium-239 Strontium~-90

alpha, 24,000 yrs, ™ beta, 28 yrs,
The reproductive organs and more.

are the half-lives: how

posure to very low levels of

Susanna Nami and Candace Kainlanan (936

.f'

\

RibOSOlT'IGS

Mitochondrion

&
A

complex ~-—.,

levels of exposure o radioactivity
ause health problems

RADIATION |

Cell

/ membrane

ANIMAL CELL
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of the prior report that every exposure to
radiation produces a corresponding

Increase in cancer risk.
Source: BEIR VII Phase 2 Report on Health Risks from Exposure t

Low Levels of lonizing Radiation, US National Research Coun
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ar Fix: A Guide to Nuclear Activities in the Third World, by Thijs de la Court, Deborah Pick




Transporting the waste
INcreases the risk



ation Options
mber of Shipments

Transportation Modes for Used Nuclear Fuel )‘

Projected used fuel shipments in Canada
based on 4 .8 million fuel bundles

e Road: about 620 road shipments
or
» Rail: about 62 per year

or
e Water: about 2 per month

)
Cask on Tractor-Trailer
Us DoE -’

Note: if recently updat
estimates of 7.2 million
used fuel bundles are
correct, and all nuclear
waste is shipped to
Northern Ontario by roa
this will entail about 930
road/truck shipments p
year, or 2-3 frucks per
day.
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Non-Truck vs. Truck Collisions, 201 O

Hwy 11/17 Sistonen's Corners
to Shabaqua
Non-Truck & Truck
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Non-Truck & Truck
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ck Collision Statistics - Nipigon to Ignace

Location Description

2016 - 2017
Truck Collisions

All Collisions % Truck Collisions

.) - NIPIGON to Hwy 61 (THUNDER BAY)
vy 61 (THUNDER BAY) to Hwy 11 (W. Jct.) (S) End of Overlap

) (S) End of overlap SHABAQUA to East St. (N & S) IGNACE

318 59 18
189 30 15.8
196 81 413
397 124 32.

ear: 2016 - 2017

32% of to
col

198 total collisions 62 truck collisions
per year per year

istry of Transportation, via a Freedom of Information Act request




Stewardship: A Better Approach?

Edwards, in his paper “Nuclear Waste: Abandonment versus Rolling

rdship,” contrasts the two approaches.

The Concept of Abandonment

1. Humans have never permanently disposed of anything.
2. Assumes a permanent solution to waste problem exists.
3. Monitoring the waste ceases after abandonment.

4. Retrieval is difficult or impossible.

5. Containers will inevitably disintegrate.

6. If leakage occurs timely corrective action is not likely.

7. Abandonment will eventually result in amnesia.

8. Difficulty in communicating to unknown future societies.

9. No intention to truly solve the problem of nuclear waste.

The Concept of Rolling Stewardship

1. Humans can contain waste securely for decades at a time.
2. Recognizes a solution to the problem does not yet exist.
3. Continual monitoring of waste is essential.

4, Retrieval is anticipated and actively planned for.

5. Periodic repackaging is an integral part of the process.

6. If leakage occurs timely corrective action will be taken.

7. Rolling Stewardship is based on persistence of memory.
8. Information is readily transmitted to the next generation.

9. Ongoing reminder that the problem remains to be solved.

is President of the Canadian Codlition for Nuclear Responsibility



http://www.ccnr.org/Rolling_Stewardship.pdf
http://www.ccnr.org/

| want o be one of the small handful of people
ho decided for the first time in Canadian history,
hat it Is perfectly good practice to abandon long-
Ived human-made radioactive waste materialse
Do | truly believe that our present knowledge of
clence, technology and nature is sufficient for me
be certain of the validity of this course of action
r the next 100,000 to 1,000,000 years?

n Edwards — “Oral Intervention from Gordon Edwards”



https://www.ceaa-acee.gc.ca/050/documents/p17520/93296E.pdf

ober 15, 2019 meeting, the Council of the Township
s, hear Thunder Bay, passed the following resolution:

RESOLUTION 2019/336
Moved by Councillor Jones; Seconded by Councillor Groenheide

WHEREAS the roads infrastructure in Northwestern Ontario is already under strain from
heavy truck and venhicle traffic;

AND WHEREAS communities in Northern Ontario do not benefit from the use of Nuclear
Power;

AND WHEREAS communities that use Nuclear Power should be responsible for storing
Nuclear Waste;

AND WHEREAS there is a potential safety risk when transporting nuclear waste through
highly populated areas;

THEREFORE BE IT RESOLVED THAT the Council for the Township of Gillies urges the Nuclear
Waste Management Organization to find storage solutions for nuclear waste at the

originating nuclear reactors sites rather than transporting the waste across the province
and/or country
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